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NPEAUCNOBHUE

TlepBhiii MOt CIPaBOYHMK 110 GYPOBBIM PACTBOPaM BHIILIEN B CBET B
1979 r. enBa M He CaMbIM KPYIIHBIM Pa3OBBIM THPAXOM B UCTOPUH
uagarenscrsa «Hepapa» ¥ ObUT nIpofaH B TeucHue 2-x Hepenb. Ho 3a moc-
JIe[HYE IOJbI B 06IACTH POMBIBKH M LIEMEHTHPOBAHUS CKBAXUH, MPH-
60pOB U 060PYIOBaHUsL IPOUIOLLTY 3HAYMTETEHBIE U3MEHEHMS, I03TO-
MY, @ TAKXE YIUTHIBAsK MHOYOYMC/IEHHBIE TPOCHOBL, 5 MOCYUTAN HEOOXO-
IMMBIM HAMKCATh HOBYIO KHUTY Ha Gosiee BBICOKOM ypoBHe. OCHOBHOI
IEJIbIO0 KHUTH ABJISETCS U3NOXKEHVE B IOCTYITHOM (opMe cOBpEMEHHBIX
TpeGoBaHUiA K GYPOBBIM PacTBOpaM, a TAKKe K HEKOTOPHIM MPUKIaI-
HBIM JUCHMIUTAHAM, YTOGK €10 MOT TIONB30BAaThCHA PAcHIMPEHHBIH KpyT
crenuanrictoB. Tak kak GYpoOBBIe pacTBOPHL SIBJSAIOTCA KOLUTOMIHBIMU
JMCIIEPCHBIMHE CHCTEMAMH, TO B TI. 1 MPUBEAEHb! OCHOBHI KOJUIONIHOH
XMMUM; B I, 2 JaHbl GUNKO-XMMHAYECKHE METOABL KOHTPONA CBOHCTB
GyPOBBIX PaCTBOPOB; B M. 3 oTpaxeHbl Kiaccudukanus, GYHKIMH 1
OCHOBHBIE THITB 6YPOBBIX PACTBOPOB M GH3HKO-XUMHUECKUE METOBI PE-
TYJIUPOBAHUS UX CBOMCTB; B 1. 4 OnucaHa KJacCuQUKaLMsI OCHOBHBIX
MaTepHasIoB ¥ XuMpeareHToB, npumensieMbrx B Poccun u CHT ¢ ykasa-
HHEM 3aBONOB-U3rOTOBUTENEH, 10 OTIEIBHEIM H3 KOTOPHIX JaHbl CPaB-
HeHus ¢ 3apyOexXHbIMM aHAOTaMH; B [V, 5 MOKasaHa KiaccubHKauus,
COCTaB M CBOWCTBA BCEX OCHOBHBIX TUIIOB TAMITOHAXHEIX MaT¢pUAJIOB,
pacTBOPOB ¥ Oy(hepHBIX XXUAKOCTeH H PUNKO-XUMUIECKHE METO/BI KOH-
TPOJIS ¥ PErYJIUPOBAHUS UX CBOMCTB; B IVI. 6 NMpUBEICHA XapaKTepUCTHKA
BCEX OCHOBHBIX OC/IOKHEHU, CBA3aHHBIX ¢ GypOBBIMH PacTBOpaMu, Gu-
3UKO-XMMMMECKIE METOIBI MX NpeIynpexaeHus U JUKBHAALUMH; B [T, 7
ONMUCAHBI TEXHUYECKHE XaPaKTePHUCTUKH 0OOPYIOBaHUs IT0 3arOTOBKE,
MepEMENTHBAHUIO, OUUCTKE U Jera3alny OYpOBBIX pacTBOPOB, BHIITYCKa-
emoro B Poccun 1 CHI B m1. 8 10CTaTOMHO HMOXHO OCBEINEHB] 3KOJAOTH-
YeCKue MPOoOJIeMbl B MPOMBILUIEHHOCTH, B TOM Y¥CJie B TOTUTMBHO-3HEP-
reTHYECKOM KOMILIEKCE M T€0IOTHH, ¢ YKA3aHUEM OCHOBHBIX METONOB
COXpaHEHHA GHOTIEHO3a U PSAN [IPUMEPOB, TIOKA3HIBAIOIUX TYOUTENBHOE
BO3JEHCTBIE HEYTHIN3UPOBAHHBIX OTXOIOB. B MprioxeHUsIX mokasaHsl
TaGIM4HbIE MAHHBIE IO PACTBOPUMOCTH H COAEPXKAHUIO MHOTHX BELLIECTB
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B 3aBMCUMOCTHU OT IUIOTHOCTH ¥ TEMIIEPATyphl; 0ObEMOB CKBAXUH, Oy~
PWIbHBIX M 00CaIHBIX TPYO; eAuHUI HUSHYSCKUX BEIUIUH; MaTeMaTU-
yeckux GHopMyIT U JIp.

B kH#ure KpaTko NpUBEIEHO HayyHOe 00OCHOBAHUE U MTOKA3aH MeXa-
HM3M JIeWCTBIS OYPOBBLIX PACTBOPOB, MATEPHATIOB U XUMPEAareHTOB, Pas-
JIMYHBIE PACYETHL U AOIMYCTUMbIE KPUTEPUH, KOTOPBIE CMOIYT o0ecIie-
YHUTh PEIIEHHE MHOIHMX BOTIPOCOB TIPH Pa3paboTKe PelEnTyp B KaXIOM
OT/IEJILHOM Clly4yae, M TIO3TOMY NaHHAas paboTa OyNeT HaJIeXKHBIM IyTe-
BOJIUTENIEM U COBETUYMKOM B MUPE MTPAKTAYECKUX U TCOPETHYCCKUX 3HA-
HMI 10 AAHHOU TeMaTUKeE, aHAJIOTOB KOTOPOH N0 MOEMY MHEHHUIO [TOKa
He cymecTyer. TTOCKOMbKY IPHHIUITEL U IPAKTUKA CO3IaHUS PELIETITYD
Py GYPEHUH, KPEIUISHHH U IMKBUIALNIY OCIOXHEHUN TIPUMEPHO O~
HAKOBBI B PA3BUTHIX CTPaHaX (pa3HUIIA TOMBKO B 3 deKTHBHOCTU MaTe-
pUANOB U 06OPYIOBAHIS), TO JTaHHAS KHHUTA MOXET GBITh MOJIe3HA U CTie-
nuanycetaM 3apybexes. U B 3aKIIOYSHUHN XOTeN OB OTMETHTD, YTO TIPH
paboTe Hajl 3TOM KHUTOM B TeYEHHH 14 JIeT UCTIONB30BaH COOCTBEHHBIM
orblT 30-eTHel paGoThH B 06JIaCTH 6YPOBBIX pacTBOPOB, Pa3IMIHEIE OT-
4eTHl U IUTEPATYPHBIE UCTOUHHNKH, HETIOTHEIMN TIepevyeHE KOTOPHIX IpH-
BeJIEH B CITMCKE JIUTePATyPHI, U aBTOPAM KOTOPBIX S BEIPAXKAK0 ITyOOKYIO
6G1aromapHOCTD 33 UX HEJIETKUM TPy,

BrIpaxaio HCKpeHHIO IPH3HATENBHOCTE TeHEPATbHOMY THPEKTO-
py OO0 «OpenGyprekas 6yposas cepBrucHas kommnanusi» THK-BP Cre-
naHoBy B.H. 3a MopalpHYy10, MATEpHATLHYIO M OPTaHM3ALIMOHHYIO TI0]-
TEePXKY.

A.A. Pazanos



FOREWORD

My first handbook on drilling muds was published in 1979 nearly the
largest only edition in the history of the publishing house «Nedra» and was
sold out within two weeks. But during last years significant changes took
place in the sphere of irrigation and cementing of wells, equipment and
devices; that’s why, taking into consideration numerous requests, I
considered it necessary to write a new book on a higher level of quality.
The aim of the book is to give in an easy form of the modern demands to
drillings muds and some applied disciplines so it could be used by a wide
range of specialists. As drilling muds are colloidal dispersed systems, the
chapter 1 gives the basis of colloidal chemistry; the chapter 2 shows the
physic-chemical methods of control of drilling muds properties;
classification of functions and main types of drilling muds, physic-chemical
methods of their characteristics regulation are presented in the chapter 3;
the chapter 4 describes the classification of main materials and chemical
reagents which are used in Russia and CIS with noting of manufacturers
and some of latter are compared with foreign analogues; the chapter 5 shows
the classification, composition and properties of all main types of plugging
materials, fluids and buffer’s fluids, physic-chemical methods of control
and regulation of their properties; the chapter 6 demonstrates the
characteristics of all major complications caused by drilling muds, physic-
chemical methods of their prevention and liquidation; the chapter 7
describes technical characteristics of equipment produced in Russia and
CIS for preparation, mixing, cleaning and degassing of drilling muds; the
chapter 8 gives the comprehensive description of ecological problems in
industry inclading fuel-energetic complex and geology, main methods of
saving biocoenosis, demonstrates examples of destructive impact of non-
utilized wastes. The application shows the table data on solubility and
composition of many substances in dependence of density and temperature;
volumes of wells, drilling pipes and casing; physical units; mathematics
formula and etc. The book presents the brief scientific background and
principles of work of drilling muds, materials and chemical reagents; various
calculations and feasible criteria which can make the development of
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mixtures easier in each separate case and that’s why this work will be the
reliable guide and advisor in the world of practical and theoretical
knowledge on this subject which, in my opinion, has no analogues so far.
As principles and practice of preparing of mixtures for drilling, holding
and liquidation of complications are almost similar in developed countries
(there is a difference only in effectiveness of materials and equipment) this
book may be useful for foreign specialists as well. At the end I'd like to
note that working on this book I used my own experience of 30 years of
work in the sphere of drilling solutions, various reports and sources of
literature which are not completely listed here; I deeply appreciate all
authors’ hard work.

I express my sincere gratitude to the director general of Limited Liability
Company «Orenburg Drilling Service Company» TNK-VR Stepanov V.N.
for moral, finance and organizational support.

Ryasanov Ya.A.



VORWORT

Mein erstes Handbuch iiber die Bohrfliissigkeiten erschien im Jahre 1979.
Das war wohl die grosste Auflage in der Geschichte des Verlages «Nedra»
und wurde wéhrend der zwei Wochen verkauft. Es hat sich aber in den
letzten Jahren auf dem Gebiet der Spilung und Zementierung der
Bohrlécher, Gerite und Ausriistung vieles verdndert. Deswegen und mit
Riicksicht auf die zahlreichen Bitten fand ich es notwendig, ein neues Buch
auf dem héheren Niveau zu schreiben. Das Ziel des Buches ist die verstind-
liche Darlegung der modernen Forderungen an die Bohrfliisigkeiten, sowie
auch die Forderungen an die angewandten Disziplinen fiir einen breiteren
Spezialistenkreis. Da die Bohrfliissigkeiten ein kolloiddisperses System
sind, sind im 1. Kapitel die Grundlagen der Kolloidchemie angefiihrt. In
dem 2. Kapitel sind physikalisch-chemische Priifverfahren der
Bohrflissigkeitseigenschaften dargelegt. In dem 3. Kapitel wurde die
Klassifikation der Funktionen und die Haupttype der Bohrfliissigkeiten, die
physikalisch-chemische Regelungsverfahren ihrer Eigenschaften
wiedergegeben. In dem 4. Kapitel ist die Klassifikation der Hauptstoffe und
chemischen Reagenzien beschrieben , die in Russland und in den GUS-
Léndern verwendet werden. Die in diesem Kapitel beschriebenen Stoffe und
Chemicalien sind mit der Angabe der Herstellerwerke angefiihrt, einige von
ihnen wurden mit den ausldndischen Analogen verglichen. In dem 5. Kapitel
sind die Klassifikation, die Zusammensetzung und die Eigenschafien aller
Haupttypen von Abdichtungsstoffen, Losungen und Pufferfliissigkeiten,
physikalischchemische Priif- und Regelungsverfahren ihrer Eigenschaften
gezeigt. In dem 6. Kapitel werden die Hauptkomplikationen, die mit den
Bohrfliissigkeiten verbunden sind, die physikalisch-chemische Vorbeugungs-
und Beseitigungsverfahren charakterisiert. In dem 7. Kapitel sind die
technischen Angaben der Ausriistungen fiir die Bereitstellung, Mischung,
Reinigung und Ausgasung der Bohrfliissigkeiten beschrieben, die in Russland
und in den GUS-Landern hergestellt werden. Die Umweltprobleme in der
Industrie, darunter auch in dem Brennstoff- und Energiekomplex und
Geologie werden in dem 8. Kapitel mit des Angabe des Hauptverfahrens des

15



§1.A. PasaroB no GYpoBLIM

Lebensgemeinschaftserhaltens widerspiegelt. Hier ist auch eine Reihe von
Beispielen erwihnt, die einen schédlichen Einflu auf die nicht verwerterten
Abfille zeigen. In den Anhingen sind die Tabellendaten tiber Aufldsbarkeit
und den Stoffgehalt, mancher Stoffe abhingig von der Dichtheit und
Temperatur; Bohrlochumfang, Bohrgestinde und Bohrlochrohre; die
Einheiten der physikalischen Werte; die mathematischen Formel usw.
angefiihrt.

Das Buch enthilt es wissenschaftliche Begriindung und die
Wirkungsweise der Bohrfliissigkeiten, Stoffe und chemischen Reagenzien,
verschiedene Rechnungen und zuldssige Kriterien, die die Losung
verschiedener Fragen bei der Rezepturausarbeitung in jedem FEinzelfall
erleichtern kénnen. Deshalb kann dieses Werk ein sicherer beste Fiihrer und
Ratgeber in der Welt der praktischen und theoretischen Kenntisse in dieser
Thematik sein, das, meiner Meinung nach, noch keine Analoga hat. Da die
Prinzipien und Praxis der Rezepturausarbeitung beim Bohren, bei der
Bohrlochverrohrung und bei der Beseitigung der Komplikationen in den
entwickelten Landern dhnlich sind (der Unterschied besteht nur in der Stoff-
und Ausriistungseffektivitit), kann dieses Buch auch fiir ausldndische
Spezialisten niitzlich sein. Zum Schlufl mochte ich auch bemerken, daB ich
bei der Arbeit an diesem Buch meine eigene 30-jéhrige Arbeitserfahrung
auf dem Gebiet der Bohrfliissigkeiten, verschiedene Berichte und einschlagig
Literatur benutzte, deren unvollzdhlige Liste in dem Literaturverzeichnis
angegeben ist. Ich bezeige meine aufrichtige Dankbarkeit den Autoren fiir
ihre schwierige Arbeit.

Ich méchte meinen aufrichtigen Dank dem Generaldirektor der
Gesellschaft mit beschrinkter Haftung «Die Orenburger Bohr- und
Servicegesellschafty TNK-WR Stepanow W.N. fiir morale, materialle
Unterstiitzung und Hilfe bei der Organisation aussprechen.

Rjasanow Ja. A.



PREFACE

Mon premier guide des boues de forage a été publié en 1979 et son
tirage était un des plus grands dans I’histoire de la maison d’édition
«Ressources minerales». L’édition est épuisée en 15 jours. Les grands
changements se sont passés dans le domaine du lavage et de la cimentation
des puits, des Instruments et d’équipement, voild pourquoi et & cause de
nombreuses demandes j’ai decidé d’écrire le nouveau livre au niveau plus
éleve.

Le but essentiel du livre consiste d’exposer accessiblement les exigences
modernes envers les boues de forage et aussi les exigences envers certaines
disciplines appliquées, pour que les specialistes puissent I"utiliser. Comme
les boues de forage sont des systemes colloidaux dispersifs le ch. 1 présente
les bases de la chimie colloidale, le c¢h.2 décrit les méthodes physiques et
chimiques du contr6l des propriétés des boues de forage, dans le ch.3 sont
refletés la classification des fonctions et les types principaux des boues de
forage et les méthodes physiques et chimiques de la régulation de leurs
propriétés, le ch.4 présente la classification des materiaux principaux et des
agents chimiques qu’on utilise en Russie et en Cooperation des Ftats
Indépendants avec I’indication des usines producteurs et certaines d’eux sont
comparées avec les analogues étrangers, le ch.5 montre la classification, la
composition et les propriétés de tous les types principaux des materiaux du
tamponage, des boues et des liguides de tampon et aussi les méthodes
physiques et chimiques du contrél et de la régulation de leurs propriéiés, le
ch.6 donne la caracteristique de toutes les complications principales qui sont
liees avec les boues de forage, les méthodes physiques et chimiques de leur
prévention et liquidation, le ch.7 présente les caractéristiques techniques
d’équipements du stockage, du mélange, duraffinage, du dégazage des boues
de forage qu’on produit en Russie et en CEL le ch.8 éclaircit assez largement
les problémes écologiques de ’industrie y compris du complexe énergetique
et de combustible et en géologie, avec indication des méthodes essentielles
de la conservation de la biocenose et une serie des exemples montrant
Pinfluence pernicieuse des dechets non-utilises. Dans les applications on
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montre les données de table concernant la dissolubilité et le contenu de
plusieurs agents en dependance de la temperature et de la densité, des volumes
des puits, des tubes de forage et de cuvelages, des unites des grandeurs, des
formules mathématiques.

Le livre donne brievement }’argumentation scientifique et montre le
mécanisme d’action des boues de forage, des materiaux et des agents
chimiques, de differents calculs et les critéres admissibles qui peuvent alleger
la résolution de plusieurs questions concernant 1’elaboration de la formule
dans chaque cas separe, et ¢’est pourquoi ce travail sera le guide siir et le
conseiller dans le monde des connaissances pratiques et theoriques sur ce
théme, et qui n’a pas d’analogues, selon mon avis.

Autant que les principes et la pratique de la création des formules au
forage, a la fixation et a la liquidation des complications sont presque les
mémes dans les pays développés (la difference conciste en efficacité des
materiaux et équipement), ce livre peut étre utile pour les specialistes
étrangers.

En conclusion je voudrais noter que pendant mon travail sur ce livre, j’ai
utilisé mon propre experience de 30 ans du travail dans le domaine des boues
de forage, divers rapports et sourses litteraires, dont 1'inventaire incomplet
est donné dans la liste de la litterature. Je remercie les auteurs de ces ouvrages
pour leur travail difficile.

I’exprime la gratitude sincére au directeur general de la SARL «la
compagnie d’Orenbourg de sondage et de service» TNK-VR Stepanov V.N.
pour le soutien moral, financier et d’organisation.

J.A.Rjazanov



PREFACIO

Mi primer guia de soluciones lavadoras salio a 1a luz en 1979 y tenia una
tirada casi la mas graide en la historia de la editorial «<NEDRA». Fue vendida
durante dos semanas. Pero muchos cambios han occurrido durante los Ultimos
afios an la esfera de lavado y cementacién de pozos, en la de instrumentos y
maquinaria. Por esta racion, y tomando en consideraciéon numerosas
peticiones, he estimado necesario escribir un libro nuevo que correspondiera
a la nueva realidad. La tarea principal del libro es presentar en una forma
mas comprensible los requerimientos contemporaneos para soluciones
lavadoras y para los metodos de satisfacerlos, y también para unas asignaturas
aplicadas. Todo esto permitira usar el libro a un circulo ampliado de
especialistas.

Como las soluciones lavadoras son sistemas coloidales de dispersion, el
capitulo 1 contiene fundamentos de quimica coloidal, el capitulo 2 contiene
metodos fisicos y quimicos para controlar las propiedades de soluciones
lavadoras, capitulo 3 presenta una clasificacion de funciones y los tipos
basicos de soluciones lavadoras y también metodos fisicos y quimicos para
regular propiedades de soluciones. Capitulo 4 contiene la descripcion de
una clasificacion de los materiales y reactivos principales que se usan en
Rusia y CEI (con mencién-de sus empresas productoras), unos de los cuales
estan comparados con sus analoges extranjeros. Capitulo 5 da una
clasificacidn, composicién y propiedades de todos los tipos basicos de
materiales para aislamiemo por cementacion forzada, soluciones y liquidos
amortiguadores. Ademas, aqui hay metodos fisicos y quimicos para controlar
y regular sus propiedades. Capitulo 6 caracteriza todas las complicaciones
basicas que ocurren durante trabajo con soluciones lavadoras y describe los
metodos fisicos y quimicos para prevenir y liquidar estas complicaciones.
Capitulo 7 describe caracteristicas técnicas de los equipos para preparar,
mezclar, purificar y degasificar soluciones lavadoras, los que producen en
Rusia y CEI Capitulo 8 ilustra bastante completamente los problemas
ecologicos en industria, incluso biocenosis. Hay un numero de ejemplos que
muestran efectos luestos de desechos no utilizados.
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El apendice contiene tablas con datos de solubilidad y contenido para
muchas sustancias segun sus densidades y temperaturas, vomenes de pozos,
tubos de sondeo, canos para entubacion. Aqui hay tambien unidades de
magnitudes fisicas, formula matematicas, etc.

El libro tiene una breve base cientifica y muestra mecanismo de
funcionamiento de soluciones lavadoras, materiales y reactivos. Hay agui
distinos calculos y valores admisibles los cuales pueden facilitar la solucion
de muchos problemas que se encuentran durante elaboracién de formulacién
para cada aplicacion especifica. Por eso, este trabajo sera el guia solido por
materiales teoréticos y practicos del tema, y segiin mi opinion, este trabajo
no hay analogos. Como los principios y la practica de hacer formulaciones
para perforacion, refuerzo de pozos y liquidatcion de agravamientos en los
paises desarrollados son aproximadamente iguales, este libro puede ser util
para especialistas extranjeros también.

Quisiera concluir notando que en curso de trabajo sobre este libro de
usado mi propia experiencia de 30 afios en esfera de soluciones lavadoras,
distintos informes y publicaciones la lista abreviada de los cuales esta
mencionada en la lista de ediciones, y a cuyos autores expreso mi profunda
gratitud por su labor penoso.

Expreso mi gratitud sincera a director general de «Compania servicios
de sondeo de Orenburgo», TNK-VR, Stepanov V.N., para ayuda moral y
material, para ayuda de organizacion.

Ya.A. Ryazanov
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OBIUME CBEAEHUA

Hcropuyeckue n apXeonornyeckye JAHHEE TOBOPST O TOM, YTO XH-
MUYECKHUe TIpoiiecchl ObUTH W3BeCTHBI B IpeBHeM Erunre 4500 ner Ha-
381, 2 KaK HayKa, XuMus Hadana GOPMUPOBATECA U3 ANXUMUM BO BTOPOH
mojiouHe 18-ro Beka, CerofHs, HapsAy ¢ OCHOBHBIMU PasaeiaMu Xv-
MHUM (OpraHHYeckas, HeopraHuueckas, Gusmdeckas, aHaIuTHIecKas),
[OABUINCH HETEXUMIS, SNEKTPOXUMHS, XUMUS TTONMMEPOB, KOUTOMI-
Hasi XUMHSI, PaTHAiAOHHas 1 Ja3epHas XUMHUA, KOCMOXHMMUSI, arpoXy-
MU, TUTA3MOXUMHESI (4-€ arperaTHoe COCTOsTHUE BelllecTBa U Ap.). 3a roc-
JIENHUE TOABI B3AUMOIPOHUKHOBEHUE PANIIMHBIX HAYK W TEXHHKH HPH-
BENO K TAKUM HOPA3HTEABHBIM PE3YJIBTaTaM, UTO CTAHOBUTCS TPYAHO
TIpecKa3aTh, KaKMX OTKPHITUAN CIeNyeT OXUIaTh B Giinkaliliee BpeMs.
Tlo3ToMy, 6e3 XMHUU, IBISIONIENCH TOYHON H BKCTIEPUMEHTANbHON Ha-
VKO, ¥ XUMUYECKUX TEXHONOTUI yXKe HEBO3MOXKHO JalbHeWIlee pa3-
BUTUE IMBIIM3aImM. KoiuuecTBo cTaTeil B MepUoIMIecKoll XuMudec-
KOJi JTUTepaType SOCTUraeT ABYX MMJUTHOHOB B Tof, oyt 20% MHpPO-
BBIX MATEHTOB BBIIAIOTCS HA OTKPHITHS H H300peTeHNs B 001aCTH XU-
MHU, eXETOOHOE YUCIO BHOBb CHHTE3WPOBAHHBIX COEIUHEHHI NpPeBbI-
wraet 300000, He cunMTas 3aKpBITHIX MyOMHKaUmi. CpeqHHIt ropoXaHUH
HCIIONB3YET B TOBCEIHEBHOM XU3HU He MeHee 300-500 xumudyeckux npo-
IYKTOB, H3 HUX OKOJO 60 — TeKCTHIbHBIE U3AEHs, IpuMepHo 200 — B
BbITY, Ha paboTe H BO BpeMs OTAbIXa, NpUGIM3UTENBHO S0 MeluKaMeH-
TOB U CTOJIBKO XK€ MPOLYKTOB MUTAHUS U CPEACTB TPUTOTOBICHUS NUILMU.

ToNbKO I U3TOTOBJIEHHS TMIICBBIX IPOAYKTOB IIPUMEHSIETCA 110~
yTH 900 XUMIIECKUX PEaKTHBOB, @ BCErO IS YIOBIECTBOPEHUS. MBICIU-
MBIX ITOTPEGHOCTEl JetoBexa BIUTycKaercst 6oee 1 MIIH. BEIIECTB, BBI-
MYCKAEMBIX XUMUYECKOW MPOMBIILTIEHHOCTEIO. [Tpu moaroroBke He-
CKOJBKUX JICKAPCTBEHHBIX TIPEITAPATOB HEOOXOIMMO U3rOTOBUTE HE Me-
Hee 4000 BewecTs, a JUIsi CPEACTB 3ALUTHI pACTEHUH 5Ta LMbpa 10CTH-
raet 10000. 13 TOHH 30J1bI 6YPOro yrjist, YJIOBJ€HHON M3 IbIMOBBIX Ta-
30B, 3aMeHsIeT | TOHHY LIEMEHTa, a nepepadoTka okoio 110 Thic. TOHH
oTxonoB HedTH ¥ HepTETPOAYKTOB NO3BOJSIET TIOJIYYHUTh 75 THIC. TOHH
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nasal OCHOBbI XUMUK

BBICOKOLIEHHBIX KOMIIOHEHTOB CMa304HbIX MACEJT, IS M3TOTOBIEHHA KO-
TopbIX NoTpeboBanock 651 700 ThIC. TOHH MpUporHo# Hedr, O6ay4e-
HHME raMMa-JydamMy GE€TOHA, TIPEABAPUTENILHO TIPOMMUTAHHOTO MOHOME-
POM, IPUBOAUT K 0GPa30BaHMIO MOJTUMEPGETOHA, IPOYHOCTH KOTOPOTO
B 4 pa3a pblle 06BYHOTO U T.0. KpoMe 3Tor0, B OCIEHWe TOABE MOSBH-
JIACH YTOUHEHUS KTACCHIECKHX TEPMUHOB. HarmpyMep, aTOMHBIM BECOM
(Maccoit) HassIBAETCSI 3apsi ANPa ATOMA, BATEHTHOCTBHIO — CTEHEHb OKUC-
JIeHUSA ( B OTIOEIBHBIX CIyYasix) U T.I.

INockonbKy 6ypoBbIe pACTBOPH! OTHOCSTCS K KOJUIGHIHBIM CUCTEMAM,
TO HIZKE GyIeT KPaTKO PacCMOTPEHBI OCHOBH! KOJUTOMIHON XMMMH.

1.1 OCHOBbI KO/IFIOWAHON XUMWUN

KomnouaHas xuMusi KaK caMOCTOSITENbHAS HAyKa Hadaa GopMUpo-
Batbea B cepeanHe XIX Beka. B Hacrosiiee BpeMsi HEBO3MOXKHO YKa3aTh
OTpacib HApPOIHOTO XO35HCTBa, B KOTOPOH B TO# MM MHOM CTENIEHU HE
HCHIOJB30BATHUCEH OB KOJUIOUIHBIE CHCTEMBE M KOJTOWIHBIE TIPOIIECCHI.
Konnoudnas xumus — 310 HayKa O CBOMCTBAX T€TEPOTEHHBIX BHICOKOIUC
TIEPCHBIX CHCTEM H IIPOTEKAIOIMX B HHX MOBEPXHOCTHBIX ABIEHHUSIX, [IPH
9TOM OHa 6a3upyeTcsl B OCHOBHOM Ha 3HaHMX (DM3HMKH H, B MEHbLIEH
CTereHU, XUMUH.

1.1.1 CBoiicTBa AUCNEPCHBLIX CUCTEM

JlucrepcHast cucTeMa COCTOUT M3 IMCTIEPCHOM (asbl (IMHOMOPOIIOK,
COMK, THIPOKCHIIBI, LIEMEHT M [Ip.) ¥ AUCTIEPCHOHHOIM cpesl (Boaa, yIuie-
BOZOPOIHbIC XUAKOCTH). [uchepcHas hasa, B 3aBUCMOCTH OT HauMe-
HOBaHMSA, IMEET ONMHAKOBbIE GU3MYECKIEe W XUMIIECKHIE CBOMCTBA U OT-
IeJieHa OT AUCTIEPCHOHHOM Cpebl NOBEPXHOCTBIO pasjiena. JlucnepcHoH-
Hast cpefia 06MazaeT MHEIMKM QU3MYECKUMH M XUMHYECKMU CBOMCTBAMU
TI0 CPAaBHEHHIO C JUCTIEPCHOM (Ha30ii U CIyXKHT IUIsSI TUCTIEPIUPOBAHUS
TIOCNEAHEH, pexXe MU OIyJeHHs KOHICHCUPOBAHHON TBEpHOi (asbl,
HucnepcHas dasa npelcTasicHa Yauke TBEPABIMU BEILECTBAMM, PEXeE
aMopbHBIMY (06ATAIOIIMY OAHOBPEMEHHO CBOMCTBAMM TBEPALIX TEI
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.A. Pazanos ) N0 BypOBLIM

SKMAKOCTEHN) ¥ KUAKOCTAMH (B SMYIECHAX). KosutounHbIe YacTHIis! B AMC-
nepcHol cucteme (GypoBOM pacTBOpe) COCTABISIOT HE3HAYUTENBHYIO
4acTh, HO IMEHHO OHU MIDAIOT BAXHEHUILYIO pOJib B OJYYeHUM CTaOMTb-
HOI KOJUTOWIHOM CHCTEMBI 32 CYET CO3AaHMs OONBILON MTOBEPXHOCTH pa3-
nena ¢as. Uro ke npeacTarIsAioT U3 cefsl KOUIOUIHBIE YacTrLb? J10 Ya-
CTHULIBI, pa3sMep KOTOPBIX HAXOAUTCA MEXIY BUIMMBIMU HEBOODYKEHHBIM
a30M K aTOMaMH, MOJICKY.1aMu i Mokamu — 107 — 10™ mxm. JIs cpas-
HEHUS MMKPOTETePOTeHHbIE — 10" — 10 mMxmM (NOPOLIKH, CYCTIEH3UH,
SMyJIbCUM, IIEHEI) U rpyboaucnepcHsie >10 MKM (cM. Takxe I71. 4).

Ha nucnepruposanme M pacTBOPUMOCTD TBepIAOH (hask BIUAET THIL
H COCTAB AUCIIEPCHOHHOI cpenbl, TeMneparypa U Ap. Tak, HanpuMep,
06apuT B NpecHO! Bole NPaKTUYECKU HE PACTBOPHM, HO IIPU HATUYHU
«ripumMeceit» (1% xmopuaa MartHus) ero pacTBOPUMOCTD TOBbIIAETCS B
14 pa3, pactBopuMOocTb rurca B 10%-HOM pacTBope XIOpHAAa HATPHUS — B
3 pasza u T.4. [ToBbiLieHHasa TeMHaepaTypa, KaK MPaBHIoO, CIIOCOOCTBYET
JOTIONHUTETLHOMY AUCTIEPTHPOBaHUIO MM arPETHPOBAHUIO TBEPAOU
tha3bl B 3aBICUMOCTH OT YCJI0BUI IpuMeHeHns. T1py 5ToM oIHO ¥ TO Xe
BELECTBO B PATUYHBIX YCAOBUSIX MOXET OHITh B BUIE KPUCTALIOB U B
BHIE KowtounHoro pactsopa. HanpuMep, xaopua Hatpust B Bojie JaeT
HMCTUHHBIA pacTBOp, a B 6€H30/1¢ — KOJUTOMIHBIHA.

CreneHb AUCHEPCHOCTH SABISCTCS OTHON U3 BAXHEMIIUX XapakTe-
PUCTHK HUCIEpCHOH (ha3bi M ONpPEAETSETCS BENUUHHON, 00paTHOM Mo-
nepeyHoMy AUaMETpy 4acTHULIBI (a)

C yBeIMeHUEM CTENEeHN AUCTIEPCHOCTH PE3KO BO3pacTaeT 061Ias [o-
BEPXHOCTh pasfiena a3, MpH 9TOM CHUcTeMa MPUOBGPETaeT BHICOKYIO YC-
TOHYMUBOCTD K CENVMEHTALMH.

BypoBbie pacTBOPLI, ABJISIONMECS IeTEPOreHHBIMU ITONTHANCHEPCHBI~
MM KOJUIOMIHBIMH CHCTEMaMHU, Yallle COCTOST U3 DIMHEL, C pasMepaMu
vactuy 0.001-0.005 mm 1 Gonee. IIpy 9TOM TOHKOAMCHEPCHBIE KOJLIO-
WUIHBIE YACTHLEI 0ONaaoT OONbIIeH yAETbHON HOBEPXHOCTHLIO, KOTO-
past ONpeaeNseTcs M0 ypaBHEHUIO
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Sy = S/,

rae S,, — MOBEPXHOCTh MEXAY (hazamit; V — CyMMapHbIi 06beM IHC-
nepcHoil hasbr. CremyeT ele pa3 OTMETUTh, YTO KOJJIOUIHOE COCTOsI-
HUE BEILeCTBA MPEACTABICHO HE MOJIEKY/IAaMM, a arperaTaMy U3 MHOTHX
COTEH U THICAY MOJIEKYJI, HA3BIBAEMBIX MUIIC/UTAMH (OCHOBHOE OTJIMUUE
OT UCTHHHBIX PacTBOPOB).

B nenoM, KoyuionaHble CBOACTBA AMCNEPCHON CUCTEMbI HE 3aBUCAT
OT €e arperaTHoro COCTOSHUA, XMMUYECKON TIPUPONEI H MPOUCXOXIE-
Hus. [o arperatHoMy cOCTOAHHKIO (a3 B OYpEeHUH Yallle UCIIONb3YIOTCS
KOJUTOMIHBIC CUCTEMEI {TBEpPIOE TeNO B KHUAKOCTH), peXe SMYIbCUH
(XUIOKOCTE B KUAKOCTH), A3PUPOBAHHBIE PACTBOPHI U TIEHHI (ra3 B XWI-
KocTH). O0sA3aTenbHbIM YCIOBHEM 00pa30oBaHUS KOUIOMIHON CUCTEMBI
€ MOBEPXHOCTHIO pasieia sBIAeTCs Majasi pacCTBOPHMOCTD TUCIIEPCHOMN
TBepIoi (assl B MUCNEPCUOHHOH cpele.

KoonaHbie cucTeMBl CIIOCOGHH! PAcCEUBATh CBET MM ONANECLM-
pOBarTh, YTO YKA3bIBaeT Ha MX HEOMHOPOIHBIH COCTaB, HO HE CITYXKUT CTPO-
MMM IOKa3aTeNbCTBOM HATHUIHsE MexgbasHbIX MOBEpXHOCTel paszena.
KommounHrie crcreMbt cIOCOGHBL K JHaIN3y (Pa3HOBUIHOCTE OCMOTH-
YeCKOro Mpoliecca, UCTIONb3yeMast TIPH OYUCTKE MULIEBHIX TPOIYKTOB,
KpPOBH, BOOBI U T.1.), T.€. ¢ IOMOLIBIO MOTYNPOHHLIAEMOM MeMOpaHBl H3
HUX MOTYT OBITh yAaleHbl «BPEOHBIC» IPUMECH HU3KOMONEKYNSIPHBIX
BEILECTB H JIp., YTO TAKXKE YKA3BIBACT Ha GOMBIIMIA pa3Mep KOJUIOMIHBIX
YACTHL, YeM MOJIEKY1 BELLECTBA B HCTUHHBIX PacTBOPAx.

Konnongnaeie cUCTEMBI, COCTOSIINE U3 OAHOMN (Ga3bl HA3BIBAIOTCS
2oMoeerHbiMy (ICTVHHEBIE PACTBODHI), a U3 ABYX U Gonee das — zemepo-
2EHHBIMU.

Ipu 3TOM B KOJUTOMAHOM XUMHHU BCE CUCTEMbl, HMEIOLIME KOJUTOMA-
HYIO CTETEHb JUCIEPCHOCTH, HA3BIBAIOTCS 30sMu (GONBIIMHCTEO BYPOBBIX
PacTBOPOB). 301 MMEIOT CBOBOTHOAMCIIEPCHOE COCTOSTHHE YaCTHILI M MO-
TYT ObITH NIEPEBENIEHE] B Te/H, UMEIOLIHE CBA3HOAMCIIEPCHOE COCTOSIHHUE Ya-
crull. [enm MoryT 6BITh NepeBeeHE B 3011 M 00PA30BbIBATECA 33 CYET KOa-
TYJISILUMUA 30J1e [IPY MTOTIaTaHUU 3JIEKTPOUTOB U 3a CYET KOHICHCAIIUH TIPU
100aBKe ILENI0YK B PACTBOP JIEKTPOJIMTOB C BBICOKOM BAICHTHOCTEHIO. Ta-
KUE CHCTEMBI Ha3bIBAIOTCS AU0301aMU (OT Pey. C/I0Ba los — XUIKOCTS) WM

25



A.A. Pasatos 1o 6ypoBbIM

0p2ane30AIMY, TIPU UCTIONE30BaHAH YIJIEBONOPOAHEIX XUIKocTeit. B ¢Bolo
OYEPERb JIMO30MH TIOAPa3ICAAIOTCs Ha MHO(QWIbHBIE 1 THOMOOHbIE JUC-
NepcHBbIE CUCTEMBI (OT Fped. ciosa filo — mobimo Boxy, YIieroropoaHyo
XUIKocTh, fobo — HeHaBIDKY BOAY, YIJIEBOLOPOAHYIO KXUIKOCTD).

B nrodmibHbIX cHcTeMax quctiepcHas cpeaa ([IMHa) aKTUBHO B3au-
MOZEWCTBYET ¢ AUCNEPCUOHHOM cpenoil (Boioif) ¢ 06pazoBaHNUEM [HII-
PATHBIX WIH COJBBATHBIX (TIPH HAIMYUM TIOTMMEPOB) 060JI04EK, NpUAa-
IOIIUX JUIKTENBHYIO YCTOHUMBOCTh CHCTEME BO BPEMEHH. DTH CHCTEMBI
OTHOCATCA K 00paTUMBIM, [€ CYyXOil 0CTATOK MOXET CAMOIPOU3BOJILHO
AUCTIeprupoBaThess. OHU MOTYT MMETh BbICOKYIO KOHIIEHTPALiIio TBEP-
Zo# da3bl M MeHee YYBCTBHTEIBHEL K IEKTPOJIHTAM.

B modobHbIX cucTeMax aucriepcHas cpeia (TMHa) ¢iabo B3auMo-
JEeACTBYeT ¢ MMCIEPCMOHHOM cpefioit (BOOi), TO3TOMY OHM arperaTus-
HO HEYCTOHYMBEI (TaOMIIBHBL), TAK KaK IIOCTOSHHO HAXOHSATCA Mof, Ak -
CTBHEM KOATyJIMpyIOIMX (PaKTOpOB B CKBAXKUHE (TeMIieparypa, HAIH-
YH€ 37EKTPONUTOB U JIp.). IIpH 3TOM MPOUCXOAUT CeAMMeHTAIUS Tpy6o-
JIMCTIEPCHBIX YaCTUL, U JUISL TIOBBILIEHUSI CTAGHWIIBHOCTH TAKMX CHCTEM
HEeOOXOAUMBI J06aBKY MOTUMEPOB. DTH CHCTEMBI OTHOCATCA K HEOBpa-
THMBIM, TIE CYXOH OCTAaTOK He CIOCcOOEH CaMONIPOU3BONILHO AHCIIEPTH-
poBaThbCa. OHM HE MOTYT UMETh BBICOKYIO KOHLIEHTPALIKIO TBEPAOH (hassi
M JIETKO KOaryJIMpyIOT NpU J06aBKE 3ICKTPONUTA,

1.1.2 MoneKynapHO-KMHeTUYECKUE CBOWCTBA
ANCTIEPCHBIX CUCTEM

Hnddysun

TernoBoe ABMXEHHE YACTHIL B KOJUIOWIHBIX M MUKPOTETEPOTEHHBIX
CHCTEMAX Ha3biBacTcAd GPOYHOBCKUM, OCHOBHBIM TIPOSIBICHUEM KOTO-
poro asysercs aubdysus. Juggysued HaspiBaeTCH CaMOIIPOU3BOIBHO,
HeobpaTHMO MPOTEKAONIMI B CHCTEME IPOLIECC BHPABHMBAHUS KOH-
HEHTPALUU MOJEKYJI, HOHOB WIK TOHKOZMCITEPCHBIX YACTHIL IO BIMA-
HMEM HX TEIUIOBOTO XaOTUYECKOTO ABIXeHHsL. [IpH 5TOM, 4eM BBIILE TEM-
nieparypa, TeM 6osblie ckopocTs THbdy3ud. Juddysms dactui B Kom-
JIOUIHBIX CUCTEMAX MPOTEKACT BECHMA MELIEHHO B CBA3M ¢ HATHYHEM
OTHOCHTENBHO KPYMHBIX YaCTHIl PACTBOPEHHOTO BEIIECTBA.
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Tnapal OcHoBbI XUMUK

Tabnuua 1.1.2

Pagivyc 4acTuLL, cM 107 107 10°° 107° 1077
CKropoCTh

CEAMMERTALIAM, GM/C 32102 | 3210 | 3.210° | 3.210° | 3210
Bpemn, Heobxogumoe

AN OCeAaHNA 4acTuy 31c 51.7 mun. 86.2y4 359 gHeit 100 net
Ha paccTosHmne 8 1 cm

OcMoTHIECKOE JaBIeHAe

OCMOTHYECKOE AaBIEHHE YHCTAEHHO XapaKTepH3yeT OCMOTHYECKHE
cBOMCTBA pacTsopa (cM. 1. 6.2). Tlox oc KuM O TIOHU-
MaeTcs JOMOHUTEbHOE JaBNeHHe (TOUHEe Pa3HOCTb JABICHHHA 32 MEM-
6paHoit), KOTOpoe HEOGXOAMMO IPIIOXHUTL K PacTBOPY, YTOOK OCMOC
MPEKPATWICA. DTO AOCTMIACTCS NPH CXOACTBE KOMIIOHEHTOB. Hanpu-
Mep, MUHEPAJIM3alMK PACTBOPA M MOPOBOit xuaxocTu. IIpu stoM oc-
MOTHUYECKOE TaBJIeHKE ONpPENeseTCs TONBKO YUCICHHON KOHLEHTpa-
LIMEl U HE 3aBUCHT OT TIPUPOABI M pazMepa dactill. OHO, KaK IpaBuJo,
masio (10 0.5MIla), BBuxy 6OTBIION MACChl KOMUIOMAHBIX YACTUL M
MEHbBIIETO MX KONUYECTBA, IO CPABHEHMIO C MCTHHHBIMM PACTBOPaMH
(no 7.5 MIla). XapaxtepHoii 0COGEHHOCTBIO OCMOTHYECKOTO AAB/ICHUA
ABJIAETCS TAKKE €T0 HEMOCTOSHCTRBO, BBHAY HEINpPEKpalllaouIeics arpe-
Tallly U pacxona KOJUIOMIHBIX YaCTHIL.

CequmenTanus

Jlio6ast gucrepcHast CHCTeMa MCTIBITBIBACT BIMAHME IPABUTALIMOH-
HOTO MOJIs (3EMHOE MIPHTSKEHHE), TIOJ IEHCTBUEM KOTOPOIo rpy6oauc-
repcHble YaCTHIB! OyAYT OceaTh (CEMMMEHTHPOBATD) B 3aBUCHMOCTH OT
HX TSKECTH.

CnocoBHOCTh AMCNIEPCHBIX CHCTEM COXPaHATh PABHOMEPHOE pacipe-
nefeHue CBOBONHOMMCIIEPCHBIX YaCTHIL IT0 BceMy 00BbeMY Ha3BIBaeTCA
cedumenmayueli WK Kunemuueckoi ycmoiiuugocmero. Komonasee cuc-
TEMBI TI0 CEAUNMEHTALIUOHHOM YCTOMYHBOCTH M TI0 YIIPYTUM CBOHCTBaM
3a8HHUMAIOT TIPOMEXYTOYHOE IOIOKEHUE MEXIY CYCTIEH3HSIMM U UCTHH-
HBIMU pacTBopamu. TlpuMep BIMSHUSA pa3Mepa 4acTHIl KBapua Ha CKO-
POCTb MX OCEAaHMs B BOJE MOKa3aH B Tabmuue 1.1.2.

27



f.A. Pasatos o 6yposbiM pacTBopaM

[Iponiecchl cennMeHTaIMK MPeobaalaioT B HU3KOKOHLIEHTPHPOBAH-
HBIX CYCIIEH3USIX M 3MYJILCUSIX 1 MOTYT NPUBECTU K PATUUYHBIM OCIOX-
HEHWAM U aBapusaM. [103TOMY Wis NpeAyNPEXASHHUS CeANMEHTaLTH TUC-
MEPCHBIX YaCcTHL BBOASATCS BHICOKOMOJEKY/SIpHBIE TOGABKYU, & B 3MYJib-
CUSIX — TIOBEPXHOCTHO-AKTUBHbIC BELIECTBA.

CenuMeHTalMOHHAs YCTOHYMBOCTS 3aBHCHT OT TUCHEPCHOCTY TBEP-
0¥ a3kl U BASKOCTH TUCTICPCHOHHOM Cpeibl (YeM OHA BBILUE, TeM DOJIb-
i€ YCTOWYHBOCTb), @ TAKOKE OT PA3HOCTH IUIOTHOCTEN HTUCTICPCHOHHON
Cpe/bl ¥ AnCTiepcHOH Gasbl (1eM OHa GOJBIIE, TeM HUXE YCTOMYHBOCTD).
CenuMeHTaLMOHHAS YCTORYMBOCTD CHUXKAETCS TAKKE IIPY MEPEKPUCTATI-
J3anuy TRepAo# a3k, IPUBONALLEH K YKPYITHEHUIO YACTHLL, TPU pa-
CTBOPEHMH KOHAEHCUPOBAHHOM a3kl B IHAPOTEISIX, 0COGEHHO TIPH 10~
BBILIEHHEIX TEMIIEPATYPax M OTCYTCTBUU aICOPOIIMOHHO-CONBBATHOM
00ONOYKY HA TBEPABIX YACTHUIAX.,

1.1.3 NMoBepXHOCTHbIE ABNEHUA

Postb TOBEPXHOCTHBIX SIBACHUI B AUCIIEPCHBIX CHCTEMax MCKITIOUU-
TeNbHO Benuka. OT HUX 3aBUCAT MHOTHE TEXHOJIOTHYECKHE CBOMCTBA By~
POBBIX PacTBOPOB (BSI3KOCTh, CKOPOCTh CCIUMEHTAIINMN, 4ACOPOLHS, afl-
re3us u ap.). [IoBepXHOCTHBIC ABICHUS [IPOMCXOMAT 3a CYET IMEKTPO-
CTATUYECKOI HEyPAaBHOBEIIEHHOCTH MOJIEKY)I B TOBEPXHOCTHOM CJIOE,
T.€. Ha OJHOH CTOPOHE NMOBEPXHOCTHOTO CJIOS MOJICKYJIBI 3aPSKEHBI OfU~
HAKOBO, a Ha IPYroii — I0-PasHOMY, B TO BPeMs KaK BHYTPHM KaXITOW
a3kl MoeKya OKpyXeHa cebe TTON0GHOM, U MX MOJIEKYJISPHBIE CHITbI
KoMTIeHCUpoBaHBl. [103TOMy Ha MOBEPXHOCTH BO3HHKAET JIEKTPOCTA-
TUYECKUM 3apsit, 001ATAI0MIII OYeHB BBICOKMM NOBEPXHOCTHAIM [IOTEH-
LUATOM (3HEprueit), 0CO0EHHO B NIMHUCTBIX MUHepanax. [Ipu 3ToM, yem
BBLILIIE CTETIEHD ANCTIEPCHOCTH TBEPIOTO BELLECTBA, TeM GONIbILE TUIONAdb
€ro MOBEPXHOCTH, NMPHUXONALIAACH Ha EAMHUILLY MAcchi, U TEM CUIbHEe
BIUAHHE TTOBEPXHOCTHBIX ABICHUI (IUIOLIALH TOBEPXHOCTH | T BBICO-
KOKAaYeCTBEHHOM BEHTOHMTOBOM TMHBI MOXET TOCTHTaTh 800-900 M’).
TakiM 06pa3oM, Ha NOBEPXHOCTHU pasnena a3 Bceraa UMEIOTC CBOBOI-
HBIE HEKOMIIEHCHPOBAHHbIE MOJNEKY/ISIPHBIC CHIIBI, 4 HA [TOBEPXHOCTH
BCAKOTO TeJla — CBOBOAHAS SHEPTUS, Ha3hIBAEMAsi HOBEPXHOCTHBIM Ha-
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Fnasal OCHOBbI XMMUH

TSDKEHHEM, KOTOPBIE YUCIEHHO PaBHBI B OMHOKOMITOHEHTHBIX XMIKO-
csax. JpyriiMy CIIOBaMH, no8epXHOCMHOe HamaNceHue — 310 paboTa Ko-
TOPYI HEOOXOOUMO MPOU3BECTH, YTOOHI YBEMUNATH NOBEPXHOCTD XKW -
KocTH Ha 1 cM”. TIoBEpXHOCTHOE HATSUKEHHE SBIACTCA CE/ICTBIEM CY-
IIECTBYIOIIETO BHYTPEHHETO NABIEHNS] — CHIIBI, BIATHBAIOLIEH MONEKyY-
JTBI BHYTPb KUIKOCTH U HAIIPABICHHOMN TIEPIEeHANKY/ISIPHO MIOBEPXHOCTH.
TIpuyem BHYTpeHHee JaBICHHUE TEM BHIIIE, YeM TIONsApHEe (Boa U Ap.)
BEIECTBO (OCHOBHAs TIPHYMHA HECKHUMaeMOCTH xkyaKocTH). Tlpu atom
OHO CTPEMUTCS] YMEHBIIHUTD [TOBEPXHOCTh pasfiesia J0 MMHUMAaIbHON B
KOHKPETHHIX YCIOBMAX. [1oa BAMsIHMEM ITOBEPXHOCTHOTO HATAXCHUSA
SKMAKOCTb BCETAA CTPEMUTCS IPUHATL GOpMY 11apa, TaK KaK OHa UMeeT
HauMEHBIIYIO TTOBEPXHOCTD, OTPAHNWYMBAIONILYIO 00BEM, M 3HAUUT I0-
BEPXHOCTHAs 3HEPrus Gyaer MuHuMaibHOH. [Ipn nosslleHHOHN Temrte-
parype u 1aBNeHUH MOBEPXHOCTHOE HATSLKEHUE CHKAETCS 3a CYeT B3a-
UMOZICIICTBUS MOJIEKYT Ha TIoBepxHOoCTH! 1ByX (a3. To Xe NpoucXoduT 1
TIpY HaIMYMH IBYX HECMEIUMBAOIMXCA XKUAKOCTEH.

Ancopouns

JIi060e U3MeHeHue KOHUEHTPAUUH ONHOIO UMM HECKOJBKUX KOM-
MICHEHTOB Ha MOBEPXHOCTY pasiena (a3 HasBIBaeTcs copbyueii, KoTOpas
TONpa3Ae/sieTcs Ha CICAYIOLINE BUIBL

Adcopbyus — 3T0 BIWSHHUA CAMONPOH3BOILHOTO NOMIOLIEHHS pa-
CTBOPEHHOTO BEILECTBA MOBEPXHOCTHBIM CIIOeM TBepaoro BeltecTsa. [Ipn
3TOM BeILIECTBO, KOTOPoe ancopOUpyeT paCTBOPEHHOE BELIECTBO, Ha3bl-
BaeTca adcopbenmom (HApuMep, THUHA U IIp.), BEIIECTBO, KOTOPOE al-
copbupyercst, — adcopbmugom (BOJA, PACTBOPHI MOJIUMEPOB U IIp.).

AICopOLMsA UrpacT BaXHEMILIYIO POJIb B KOJUTIOUAHBIX CUCTEMAX, 06-
JAKAUMX GOMBLION ITOBEPXHOCTBIO pasiena ¢a3, Tak Kak ¢ Hell cBsi3a-
HBI KOAry/ILus, MenTu3alusg, U3MeHeHHe 3Haka 3apaia YacTuil ¥ Ap.
PaznuyanT GU3NYECKYIO, WIH BaHAEPBAANTBCOBY alCOPOLMIO, XUMUYEC-
KYIO ancopbIyio WIH XeMocopOLuio, U abcopOImIo.

Duauueckas adcopGyus 06YCIOBICHA MEXMOIEKYISPHBIM B3aHMO-
nmetictBueM. OHa Bcerga o0paTMa ¥ MOXeT OBbITh HEOKAIN30BaHHOM,
KOTIa MOJIEKY/Ibl afcopOTHBA MOTYT IlepeMenlaThes MO MOBEPXHOCTH
ajcopGeHTa, U JIOKANM30BaHHOM, KOTa MOJIEKYJIbI He CIIOCOOHBI IIepe-
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Mematecs. JlokanusoBaHHasA huzuueckas ancopoIus oOBsICHIETCS TEM,
YTO NMOBEPXHOCTH 3ACOPOEHTA COCTOUT U3 PA3TUYHBIX ATOMOB U MOJIE-
KyJ, IO PA3HOMY B3aMMOIEHCTBYIONINX ¢ MOJNEKYIaMu aicopOTHBa B
NEPBYIO OUePeab HA aKTMBHEIX IIEHTPAX, U TIPY MOBBILIEHHBIX TeMITepa-
Typax MOXeT IEPEXOAUTD B HEJIOKATM30BAHHYIO, BBUAY BO3DACTAHUS KH-
HeTudeckou sHeprud. Pusnyeckast afcopObLmst MPOTEKAET CAMOIIPOU3-
BOJIBHO, TIPH 3TOM aICOPOTHB CTPEMHUTCH 3aHATH BCIO HOBEPXHOCTDH afi-
copbeHTa, HO 3TOMY MeluaeT decopbyus (IIpoliece oBpaTHEI axcopOLvu,
MPOTEKAET ¢ TOMIOILEHUEM TeIlia), BhI3BaHHAA Kak v auddysus, cTpeM-
JIEHHUEM K PAaBHOMEPHOMY pacipesieIcHUIO BerecTsa. [Ipudem, yem BhIILIE
KOHUEHTpaIMs afgcopbTupa, TeM. GoMblle ancopOLms, M YeM BBILIE TeM-
repaTypa, TeM MeHblle Gu3nueckas ancopOuus. AncopOLus POTEKaeT ¢
BBIIENICHHUEM TEILIA, T.6. SK30TEPMUYHA, H €¢ JIydlle OCYIIECTBISTh NPU
HOPMANBHBIX TeMIEpaTypax s MpeqoTBpallieHust necopbuun. Cremyet
YYecTh, 4To (hu3nuecKas ancopOLst OyIeT aKTUBHO TIPOTEKATh MEXILY
CXOIHBIMH TIO TIOJSIPHOCTH afIcOPOEHTOM U 31COPOTHBOM, H 3HAUMTEILHO
XyXe WK BooOLie He OyeT MexXIy TIONSIPHBIMY (BOAA U IP.) Y HETIONSp-
Hemu (Hedh 1 ap.) ancopbenToM u agcopbruoM. ITpu 5ToM, eclint KOH-
LEeHTPaLHS aAcopOTHBA B HOBEPXHOCTHOM CIIOE aICOPOEHTa MEHBILE, 4eM
B 00BEME, TO TaKas aIcopOLUA HASBIBAETCS OMPUYAMEALHOIL.

KomuuecTBeHHO husmyeckas ancopOuUus B IPUOIHKEHHOM BApHAHTE
ONpeaeNnaeTcs Mo NpUBecy ancopbeHTa, a 60Jee TOUHO KOJIMYECTBOM all-
copbTiBa B 06beMe aICOPOLMOHHOTO CJ0S Ha EAMHUILY MacChl afcop-
GeHTa WK Ha eAMHULY TIOBEPXHOCTH ancopbeHTa.

Xumuueckan adcopbyus (xemocopyus) 00ycIOB/IEHA XUMUYECKHUMM
peakuysaMu. OHa HeoGpaTvMa, TaKk KaK MOJIEKYJIBI aicopOTHBA CBSI3aHEI C
a71copOeHTOM MPOYHOI XUMUYECKOi CBA3BIO M HE MOTI'YT HepeMeIaTh-
csl 110 TIOBEPXHOCTH ajicopOenTa. I1py MOBBIIEHHON TeMIIepaType XeMOo-
copOLIMs YBEMMUUBACTCS, JeCOPOLIMS B Heil 1poTeKaeT ¢ GOMBILIUM TPY-
JIOM, M TIOYTH BCeTZa BMecTO agcopOTHBa AecopOHpyeTes yxe ApYyroe Be-
LIECTBO (OCHOBHOE OTJIMYHME OT pusudeckoit ancopoumm). Yacro ancop6-
1114 OIHOTO M TOTO Xe aicopOTHBa Ha OJHOM U TOM Xe agcopOeHTe B 01-
HMX YCTIOBUSX MOXET ObITh (hU3UIECKO¥, a B APYTUX — XMMUYECKOIM. OueHb
4acTo Takke (usuueckas ancopOLUs MPeUIeCTBYeT XUMUMECKONH — all~
copOTuUB, aicOpOMPOBAHHBII 0, TeiicTBUEM HUIMIECKUX CII, 3aTE€M CBSI~
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3BIBAETCS C aACOPOEHTOM YXe XUMUYECKHMHU CBA3AMHU. TloaToMy peskoil
TPaHULIB MEXTY IBYMS] BUIAMHU ancopOIUH MPOBECTH HEBO3MOXHO.

Hanbonsuieit ancopbuueil 061a1a10T THIPOCKOIIWYHBIE BEILECTBA
(YTOIb, XIOPHH KABLMSL, U3BECTh, CHIIMKATEND U JIP.), BBICOKOTUCIIEpC-
HBIE U TTOPUCTBIE MaTepUabl. Bee pacTBOpHMBIE BElECTBA IO HX CIIO-
cOGHOCTH aicopOUPOBATECH HA TPAHUHE XIIKOCThb-BO3NYX TEJNATCH Ha
nogepxrocmuo-axmusenvie (ILIAB) u nosepxnocmuo unaxmuenete (11IAB).
T1AB nmposiBASIOT NOAOXMTENBHYIO afCOPOLIMIO ¥ JOIKHEI 06/1a1aTh 10~
BEPXHOCTHBIM HATSKEHUEM, MEHBLIVM ITOBEPXHOCTHOTO HATSDKEHHS pa-
CTBOPHTENA ¥ CPABHUTEIBHO MAJIOH PACTBOPHMOCTBIO (MHaYe OHH Yil-
YT B DIy6b XUnKocTH), [TAB cCHIXAIOT MEXMOICKYAAPHOE B3aMMOIEH-
CTBUE Ha NMOBEPXHOCTH pasfena ¢as, BCIEACTBUE Yero MafaeT MoBEpX-
HocTHOe HaTskeHue. [IAB oTHOCUTENEHO BOOH, 00Naatomeit 60abIIHM
IMOBEPXHOCTHBIM HATSDKEHUEM, SIBISIOTCSI MHOTYIE OPTAHUYECKHE COEMH~
HEHUS ¢ AUDUILHBIMY (TTONSIPHBIMU M HETIONSAPHBIMH) MOJIEKYTaMH.

IoBepXHOCTHO MHAKTUBHEIE BENIECTBA CTPEMATCS YIATH C ITOBEDX-
HOCTH XHWIKOCTH B 00BEM, B PE3y/IbTaTe YeT0 POUCXOIUT OTPHUIIATE b~
Has agcopbiua. IIUB obnanaroT NOBEPXHOCTHHIM HaTsDKeHHMEM, GOJb-
LIHM TTOBEPXHOCTHOIO HATSKEHUS PACTBOPUTENS (MHAYE OHM CAMOIIPO-~
M3BOJIBHO HAKAIUTMBATUCh OBl B TIOBEPXHOCTHOM CNOE), ¥ OOBIYHO BBI-
cokoit pactBopuMoctblo, [TUB oTHOCHTEIBHO BOIB! ABAAIOTCH BCE He-
OPraHMYECKUE MEKTPOIUTHI (KUCIOTHL, IUEIOYH, CONU), MONEKYJIbI KO-
TOPBIX TUTPOCKOIMYHBI U XOPOIIO PACTBOPSIOTCS B BOJE, A TAKXE HEKO~
TOPbIE OpPraHUYeCKHe BELECTBa, Y KOTOPLIX Majla WK OTCYTCTBYET He-
TOJSIPHAS. YACTEH MOJICKYJIBL.

Heoprannueckue BelliecTBa B HEBOAHBIX PACTBOPUTEISIX TOBBILAIOT
TIOBEPXHOCTHOE HATsDKEHUE, BETMUMHA KOTOPOro 3aBUCHUT OT TIPHPOIbL
pactBoputersi. Ecnu pactBoputens o6manaet GOMBIIAM TIOBEPXHOCTHBIM
HarspkeHneM, [IAB MoXeT MposIBISTh 3HAYUTETLHYIO [IOBEPXHOCTHYIO K-
THUBHOCTb, €CTH PACTBOPUTENb HMEET MAJIOe TIOBEPXHOCTHOE HATIKEHHE,
T€ K& BEIIECTBA MOTYT CTaTh MOBEPXHOCTHO MHAKTMBHBIMH. C NOBBILIE-
HMeM KoHIeHTpaniu [1AB, noBepXHOCTHOE HATAXEHHE YBETIMMUBACTCH,
T.€. IPOSIBIISAETCS OTPHLATENbHAS ancopouus. [1py HeGOMbBIIOH KOHLEHT-
paunu [TAB 1 HocTosTHCTBE €€ 3HaUEHWSI, OHa MOXET CITyKMTh MEPOH aK-
THBHOCTU Beulectsa (dG/dc), T.e. OTHOUIEHHE ITOBEPXHOCTHOTO HATSDKE-
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Hus1 K KoHueHTpauun ITAB. Ipn dG/dc>0 — orpunarentHas ancop6-
uus, npy dG/de<0 — nonoxurtensHast, npu dG/dc=0 — ancopbnus He
Habmonaercs (0 TTAB cm. Taxxke r1.4). Ilpu ancopbiium ra3oB TBEPIbIM
TeIOM (HasbIBaeTCs adcopbuus) MX MOJIEKYIIbl afacopOHpyIOTCs HE pod-
HO, 2 HENIPEPBIBHO MEHSIOTCS MECTAMU C MOJIEKY/1IaM1 aicopOeHTa 10 1o~
CTIDKEHHS MOIBIDKHOTO PABHOBECUS (HENOKATU30BAHHAA ancopOLus).

IMpu ancop6uUKU B 3MYIBCHAX U a3PUPOBAHHBIX PACTBOPAX (KM[I-
KOCTb-XHIKOCTb U XUIKOCTh-Ia3) XapakTepHa paBHOLIEHHOCTh BCEX
YJacTKOB 3ACOPOEHTA (KUIKOM MOBEPXHOCTH) M CBOOOAHOE mepeMe-
LIEHHEe MOJIEKYJT aICOPOTUBA I10 MTOBEPXHOCTH (HEMOKATU30BaHHAS ajl~
copbust).

Tpu agcopbumu B cycrieH3uu (TBEPAOE TEO-XKUAKOCTh) Ha TPAHMLE
pasgena $a3 ciaemyeT paccMaTpUBATh MOJNEKYISIPHYIO acopOUMIo U an-
COpOUUIO INEKTPONUTOB, a TAKXKe SIBIEHUE CMauyMBAHUSL.

Hpu MonexynasipHO#l aIcop6LUN CKOPOCTH acOpOIiM Ha TBEPIOM
TeJle OTPAHHYUBAETCA CKOPOCTBIO IMM@Y3UM MOJIEKyl PACTBOPEHHOTO
BEIIECTBA, XOTs caMa o cebe CKOpOCTb aacopOLIMY BeIUKA U IPOUCXO-
JMT FIPH NEPBBIX KOHTAKTaX ABYX Pas. IIpu srom Monekynbl ancop6TuBa
M CPeAbl ABMSIOTCA KOHKYPEHTAMH, [ie YeM GOJblie MOBEPXHOCTHOE
HATSKEHHE CPEJIbl, TeM XYK€ OHa aIcopOUpyeTcsl, U TeM Jydile 6yaeTr
afcopOuust pacTBOPEHHOTO BELIECTBA.

Kak yxe orMedanock paHee, HETIOAPHbBIE ancOpOeHTHI, KaK MpaBU-
710, TYHHIe aACOPOUPYIOT HEMOMSIPHEIE aCOPOTHREL, a TIOMSIPHEIE aICop-
GeHTH — MONMApHEIE ancopOTHREL. [1py 5ToM Bee MOIPHEIE TUAPOGWIE-
HbIE BELIECTBA JOJLKHBI XOpolIo ancopbuposath [IAB 13 HETOSIPHBIX
WK c1aGonoNSIPHBIX XUAKOCTEN 1, HA0BOPOT, HEMOJSAPHBIE TUNpodOG-
HbIE TIOBEPXHOCTH XOPOILIO aAcopOupyIoT [TAB U3 NOMAPHBIX XXUAKOCTEH
(BogHBIX cycrieH3ui). CleRyeT yuecTs, UTO YeM GOJIbIIe MOIEKYIIsIpHas
Macca BELLeCTBa, TEM BBILIE €T0 afcopblyis, TeM MEHBIIE ero pacxof (1o-
nuMepht). [1pn 3ToM ancopbius U3 CYCNIEH3UI Ha TBEPAOM TENEe UAET
MEJUIEHHO B CTATHYECCKUX YCIOBUAX. JIN51 ee yCKOPEHUST U YCTRHOBICHUS
aICOpOLIMOHHOIO PaBHOBECHA (OCOGEHHO B BEICOKOLHUCIIEPCHBIX TIIHHAX
W Ip.) IPUMEHSIOT TIepeMellIMBaHNe XUIKocTH. KoludecTBo BellecTRa
MOJIEKYJIAPHO aACOPOUPOBAHHOTO 1 T acopOeHTa U3 CYCTIEH3UH BEIMHUC-
JISIETCS TI0 YPaBHEHMIO:
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_(CeCyvV
T m

a 1000,

roe C, m C, — HayalbHasd M paBHOBeCHas KOHLEHTpauus aacopbTuBa,
MOJIb/IT; V — 06beM pacTBOpa, U3 KOTOPOFO MPOHCXOOUT ajfcopouus, J;
m — Macca aacopbenTa, r; 1000 — MHOXUTENb, UL IepeBo1a U3Mepsie-
MOif BETUMUHB! B MMOJB/T.

Ipy ancopOiUy 3TEKTPOIUTOB U3 PACTBOPA HA TBEPAOM Tele MMe-
IOTCH HEKOTOPHIC OTIUYHSA OT MOJEKYNAPHOM ancopOuuu. MoseKymst
SNIEKTPONTUTA B PACTBOPE PAcHafaloTCsl Ha HOHBI U aHMOHSL, ¥ UX aACop-
BIMA 3aBUCUT OT IPUPOABI ancopGeHTa. MoHbI, clocOBHbIE MOMAPH30-
BaTbCs, ANCOPOUPYIOTCS OOBIYHO TONBKO HA NOBEPXHOCTSAX, COCTOSIINX
W3 TOJIAPHBIX MOJTEKYA. MUKpOYYACTKH MOBEPXHOCTH € OIpelefeHHBIM
3apAIOM ACOPOUPYIOT IPOTHBOIMOIOKHO 3apsDKEHHbIC HOHBL. [1pH aTOM
VIOHBI HIEKTPOTUTA, HECYILHE IPOTUBOIIONOKHEI 3HAK, HETTOCPEACTBEH -
HO He afcopOUpYIOTCs, HO N0l AEHCTBUEM CHJI SJIEKTPOCTATUYECKOTO
TMIPHUTAXKCHUA OCTAIOTCA BOJIN3M aAcopOGUpOBAHHBIX HOHOB, 00pa3ys ¢
HHMMH Ha IIOBEPXHOCTH ABOIHOM 3ekTprdeckuit ciaoit (I9C). U3 uoHos
OIMHAKOBOM BaJeHTHOCTU MAKCUMANBHYIO aJCOPOIUOHHYIO CNOCO0-
HOCTb MPOABISIIOT HOHEI HanGoselero paguyca. IIpuduHa 3Toro sipie-
HUS 33KTI04YaeTCs B GOMbLIEH NOMAPU3YEMOCTU TAKUX HOHOB U CIIOCO0-
HOCTH MIPUTATHBATHCS IOBEPXHOCTHIO, 4 TAKXE B MEHbIIEH ruapataluu
HOHOB ¢ GombIInM paguycoM. [unparatust BooOIue MPEIATCTBYET afcop-
61MY MOHOB, TaK KaK HalW4ue TMAPAaTHOH 000T0YKH YMEHBIIAET 3/EKT-
pudeckoe B3anMozeiictsue. [lpn 3ToM, yem GoJIbllie BaJICHTHOCTL HOHA,
TEM CHIIbHEE OH NPUTATUBACTCS TIPOTUBOIIOIOXHO 3apSKEHHBIMU MUK~
POYYACTKAMH TIOBEPXHOCTH, T.€.

Fe** > A" > Mg" > Ca® > K" > Na"

TIpu afcop6uuu NOBepXHOCTbIO MOHOB TOH Xe MPUPOMHI, YTO U al-
COPOCHT, TIPOUCXOINT TOCTPOItKa KPUCTALTMICCKON PELIETKH aIcop-
GeHTa.

Eciu Ha OBEPXHOCTH afcopOeHTa yKe acopOUpoBaH 3MEKTPOJIHT,
TO TMPU €70 KOHTAKTE ¢ APYTUM DJIEKTPOIMTOM HPOU3OUIET o0MeHHasn
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adcopbuus Wwim obmex noHoB Mexiy JADC aacopbenTa u cpenoii. MHaue
roBOp#, aficOPOEHT MOITIOMIAET OIPEAENeHHOE KOJIMIECTBO KAKHX-THO0
HMOHOB, OHOBPEMEHHO BBUIENAA B PACTBOP 3KBUBAIECHTHOE KOIHYECTBO
JpPYTHX MOHOB TOTO X€ 3HaKa.

O6MeHHas ancopOUMa MO CBOeH MpUpone NPUOIMKAeTCs K XUMH-
YECKUM ABJICHUSM W 3aBUCHT OT IIPUPOLBI TBEPHOH aswl, HMeroLIerocs
Ha Heit IDC, a Taxke ot npupoasl aacopGUpyeMoro uoHa. Pasnnuaior
KUC/IOTHLIE W OCHOBHbBIE 1COPOEHTHI, TP 3TOM NEPBHIE OOMEHUBAIOT
KATHOHHIL, 4 BTOpble — aHUOHBL. AMGOTepHBIE alCOPOSHTH B OMHHX YC-
JIOBUAAX OOMEHMBAIOT KaTHOHHI, B APYTHX — aHUOHBL. CJIeayeT Takxe
y4eCTh, 4To 0OMEHHas aAcopOLMsl He Beeraa obparuma, poTeKaeT 6o-
Jiee MEVICHHO, YEM MOJIEKY/IsIpHast agcopOis, ¥ waMensieT pH cpenst
(npu BeLIENEHUH Bonopoaa pH cHyDKaeTcs, TP BRIIEIEHUM THAPOKCHIIL-
Hoii rpynms! — nosbiilaetcs). MoHOOOMEHHbIE MPOoLeces HIpaloT 60J1b-
HIYIO POJib TIPH MCIONB30BAHNHM OYPOBBIX PACTBODPOB, [/Ie OIPEAeIIOT
OOGMEHHYIO EMKOCTb [NIMHUCTBIX MHHEPAIOB (CM. 1. 4).

CmaunBanne

ApneHne cMauuBaHust OIU3KO K ABJICHUIO ANCOPOIMM, TaK KaK OIl-
pelenseT NHTEHCUBHOCTD B3aUMOIEHCTBHS MOJEKYN Pa3iMyHbIX Be-
1IECTB, 3a CYET HeUCTBHUSI CJI [TOBEPXHOCTHOTO HaTskenust. Ecu Mosie-
KYJIBl XXMIKOCTH B3aUMOAEHCTBYIOT ¢ MOJIEKY/IAMU TBEPAOTO TeNa CHIlhb-
Hee, 4eM MeXIy coboi, TO XHIKOCTh PaCTEKAETCS WIM CMaYMBaeT No-
BEPXHOCTDb C YMEHBIICHHUEM [TOBEPXHOCTHOTO HATSKEHMS (IIOJIHOE CMa-
YHMBaHHE, HAIPMMED, KAIUIsI BoAbl Ha cTexsie). Ecmn mMomexyasl xunko-
CTH B3aMMOJIEHCTBYIOT JPYT C IPYTOM 3HAYMTEIBHO CHJIBHEE, YEM C MO-
JIEKyJlaMM TBEPIOTO Tejla, PACTEKaHUE He POM30MIET, XUIKOCTh ByeT
B BHIE TUIOCKOH KaIUTH M3-3a JeCTBUA CHI IPaBUTALMU (DPTYTh Ha JIIo-
0oit HemeTauTMYecKol nosepxHOCTH). CYLIECTBYIOT NEPEXONHBIE CIIy-
Yap HEeMIOJIHOTO CMaYMBaH¥s, KOTHA KAl 00pasyeT ¢ [HOBEPXHOCTHIO
TBEPLOTO TeJla OIpefeNeHHbI PABHOBECHBI YTOJI, HA3KIBAEMBIA Kpae-
BBIM VIJIOM CMavHBAHHS.

CrelyeT OTMETHTB, YTO JIYILICE CMAYMBAHKE GYIET IPOUCXOANTE IPH
6/113K0i NOJISIPHOCTH MONEKY XUAKOCTH U TBepaoro Tena. Harpumep,
BOJA XOPOUIO CMAYMBAET GOBLIMHCTBO HEOPTAHUYECKHMX BELIECTB C M/~
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PpODIWIBHO# IOBEPXHOCTHIO, @ U3 OPTAHUYECKUX — MHOFHE NOJMMEDPh U
JpYTHE BEINECTBA, MMEIoILMe THAPOGOOHYIO MOBEPXHOCTD, JTYYILE CMa-
YHMBAIOTCA HETIOMSIPHBIMM YIIEBOAOpogaMH. CIIEAYeT OTMETUTD, UTO MC-
TUHHBIA KpaeBoii yToJl CMauMBaHMs O OIIpeIe/IUTh BEChbMa 3aTPYAHHTE b~
HO, TaK KaK OKa3hIBAIOT BIMAHME 3aTrPSI3HEHMS, OKHC/IEHNE U LIEPOXO-
BATOCTh MTOBEPXHOCTH, aacopOLMs BO3LyXa 1 Ip. (pu 6 = 90° cMayuBa-
HUeE OTCYTCTBYeT). CMayMBaHUe UIPaeT BaXHYIO POIb B IIPUTOTOBIEHNN
M PETyIHPOBAHHH TIAPaMeTPOB GYPOBBIX PacTBOPOB, GIIOKYISLMH, e-
HOOGPA30BaHUH U T.A.

Anresns

K sBreHuHI0 aacopOHHM U CMAYWBAHHKSA JOBOJBLHO OIM3KHU TaKXKe AB-
JICHMS anTe3smH. Adzezus — SBJEHUE, IPY KOTOPOM JBE B3aUMHO HEpa-
CTBOPYMBIE KHIKOCTH: XHAKOCTb M TBEPAOE TEJO U JBA TBEPAbIX Tea
HPH TECHOM KOHTAKTE 110/ AeHCTBHEM MOTEKY/ISPHBIX WIH 2NeKTpUYeC-
KUX CHJI MPOYHO MPHIMITIAIOT APYT K Apyry. B OypeHnu anre3us nposs-
JIAETCS B CAMBHUKOOOPa30BaHUM Ha JOTOTE, IPIWIMIAHUM TPYO M oCax-
JIeHYe Ha FX TIOBEPXHOCTH Pa3MYHbIX BEILECTB.

1.1.4 3NeKTPOKNHETUUECKUE ABNEHUS

Hanuume y 9acTUIl TUCTIEPCHOM CHCTEMBE SIEKTPHUECKOTO 3apaia
oTKphITO B 1808 1. (Poccust) rae 0TMEYEHO, YTO HACTHIIBI TIMHBI B 3JIEKT-
PHYECKOM MOJIE K [P HAIMYUK PA3HOCTH NOTCHLIKATOB Ha 3MIEKTPOSAX
MEPEHOCATCA € MOCTOSHHOM CKOPOCTBIO K HOJIOKHUTEIbHOMY MONIOCY (B~
JIEHHE dnexmpoghopesa). Dra CKOPOCTh YBEIMINBACTCS IPH BO3PACTAHMM
PA3SHOCTH MOTEHLHATIOB M UAIEKTPUYECKON TIPOHUIIAEMOCTH CPENbl K
YMEHBLIAETCSI TIPH GONbLIei BA3KOCTH CPENBL.

JIpyroii xapakTepuCTHKOM 3IEKTPOKMHETHICCKIX SABICHUN ABJIACT-
cs1 anexmpoocmoc. B Hem 4yepes MOTyNpoHNLaeMyIo MeMOpaHy (IIMHUC-
TYIO KOPKY) TIPOXOAUT HOJIOXKUTETEHO 3apsDKEHHAS XKUIKOCTb, KOJHYE-
CTBO KOTOPO TIPOMOPIMOHATBHO CUIIC TOKA U TIPU €ro MTOCTOSTHCTBE HE
3ABUCHT OT TUIOMIAMM CEUEHUS U TOJILIUHBI MEMOPAHEL.

OcHoBHasA OpHYMHA 000MX SBICHUN, HA3BIBAEMBIX 31€KMPOKUHemMU-
weckumMy — HAIMYME PA3HOMMEHHEIX 3apsAIoB ¥ TBepIOd U Xuakod ¢as
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Ha MexdasHol noBepxHocT!. Jlerde Bcero oHM IPOABISAIOTCS B BBICO-
KOMUCTIEPCHEIX CHCTeMax ¢ GONbINON YAeNbHOMK TTOBEPXHOCTEIO.

Kax xe obpasyiotcs 3apsyisl Ha MexdasHoI rpaHuie pasaena das?
3aps Ha KOJUTOUIHBIX YaCTHIIAX 0305l (GOMBUIMHCTBO GYPOBBIX pa-
CTBOPOB), IIPOSBILTIOLIUICS PH 971eKTPOGhOPE3e U 3MEKTPOOCMOCE, 00YC-
JIOBJIEH HATMYMEM Ha UX IOBEPXHOCTH IBOMHOTO 3JEKTPUYECKOTO CIIOS
M3 MOHOB, BO3HHKAIOIEro 110 B pesyrbraTe H36MpaTensHOM ancop6-
LMK OZHOTO U3 HOHOB /IEKTPOJINTA, TGO 38 CYET UOHMBAIMH TTOBEPX-
HOCTHBIX MOJIEKYJI BelllecTB. B XMAKHX cpemax, Iie OTCYTCTBYeT AUCCO-
LMLV SNEKTPOIUTOB, ICKTPOKMHETHIECKME SBICHUS He HabIona-
10TCS. DIEKTPOKUHETHYECKUE ABJICHNST OKa3bIBAIOT BIUSIHUE HA CTPYK-
TYPHO-MEXaHUIeCKHUE, PEONOTHYCCKUE, GDITETPALIIOHHbIE, KOPPOZHOH-
HBIE CBOMCTBA GYPOBBIX ¥ TAMIIOHAXHBIX PacTBOPOB. OHUM MOTYT GBITh
TIPUYUHOM TIOBHILICHUS! IaBACHUA HA BHKHUIE GYPOBHIX HACOCOB, CATh-
HUKOOOPa30BaHMs, IPUKBATOB, NMOJIOMOK GYPHIBHOTO MHCTPYMEHTA,
Ta3vpOBAHUS PAaCTBOPOB, 0OPA30BaHMS KAHAJIOB B LIEMEHTHOM KAMHE ¥
CHIDKEHHS CLETUIEHUS LISMEHTHOTO KaMHsI ¢ 00CaEHBIMU TPYOaMK.

JIBoiiHO# aaeKTpHIecKuii ol

Kax yxe paHee 0TMeUanoch, MOHbL JMEKTPOJIATA, HECYIIIUE MTPOTH-
BOMOJIOXHBIN 3HaK (TIPOTHBOMOHBI), HEITOCPEACTBEHHO He afcopOupy-
FOTCS, HO TIOA NeHCTBUEM CHIT 3ICKTPOCTATHYECKOTO TIPUTSIKEHMS OCTa-
107Cs BO/M3Y acOpOUPOBAHHBIX HOHOB, 06Pa3ys ¢ HUMH HA TIOBEPXHO-
CTH ABOWHOM 2sekTprdeckuii cnoii (ADC). U3BecTHO, 9TO IIMHEI HME-
10T OTPHUIATENLHEIM TTOBEPXHOCTHBLI 3apsi Ha Ga3albHON MOBEPXHOC-
TH, ¥ OOMEHHBIE KATMOHHI B Hell BLICTYIIAIOT B BUAE MPOTHBONOHOB. [Tpu
3TOM O/MKAMNIMI K TOBEPXHOCTH TBEPIOH YACTHIIH CJIOM KATUOHOB e
PEMENIAECTCSI BMECTE ¢ Hel, a MoHHI B TiddbysHo#t yactu JJDC HezaBucu-
MO TIEpEIBUIAIOTCS K KATomy, 06pasysd pasHOCTb MOTEHIIMATIOB MEX1y
TITOCKOCTBIO CIIBUrAa M OCHOBHOM MaccOW pacTBOpa, HA3LIBAEMYIO 24€K-
MPOK KuM, WIN 03ema nom. B 4ucroit Boxe A3era-Io-
TEHIIMaN MaKCHManeH, 1 auddystas dacts JOC umeer HauGOMBIIYIO
TonuuHy. JloGaBNeHNe B CYCIIEH3HIO JIEKTPOIUTOB MPUBOANT K COKPa-
WeHu©o ToMUHE J3C U CHUEKEHUIO A3¢Ta-TTOTEHINANA, IIPHIEM TIOC-
JIeIHUI CHYDKAETCS ¢ TIOBBIIIEHNEM BANCHTHOCTH KATHOHOB, 0COBEHHO
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fnasal OCHOBbI XHMUH

TIPY BHITECHEHHH MOHOB € HU3KOH BAJIEHTHOCTBIO. [IpU CHUXEHUU KOH-
IICHTPAINY KOJUIOWIHEIX YACTHULL IO ONpPEdecHHOrO Mpefeia U TOBbI-
MIeHHOH Temmepatype, TonuuHa JOC yBeTHMIUBacTCH, HO P 3TOM Gy~
HeT BO3PACTATh AecOPOLMA MOTEHIANOOIPEIe sIonnX MoHoR. O0pa-
soBatue J1DC B pesynsrarte afcopOUUU OTHOTO M3 HOHOB MOXET MIPOUC-
XOIMTh Kax IIpU JOCTPOiKe KPUCTAIMYECKOH peleTku, Tak U MpHu ee
OTCYTCTBHH, @ B [NIMHUCTBIX MUHEPATAX CBI3aHO C HOHOOOMEHOM KaTH-
oHOB. [IpH HaJTHYUH SMEKTPONUTOB B CYCIIeH3UH, TBepaas ¢hasa sABIseT-
CSl IMANEKTPUKOM, & XKUIKOCTh MPOBOTUT SJEKTPHICCKUN TOK.

1.1.5 Mony4eHne AUCNEPCHBIX CUCTEM

JlpcuepraufoHHbHT MeTo

BTOT MeTox ABIsieTcs PUBHKO-XMMUYECKUM, TaK KAk AUCTIEPTUPO-
BaHUe KPYITHOH TBepaol (a3bl B KUIKON cpelie TPOUCXOIUT ¢ 0Bpazo-
BaHMEM HOBOI OONBIION YAETBHOM ITOBEPXHOCTH pasznena da3 u conpo-
BOXIAeTCH YMEHBIIEHNEM CBOGOTHON MOBEPXHOCTHOM 3Hepruy (HoBep-
XHOCTHOTO HaTskeHHs). T1poliece MomydeHust TUCTIEPCHRIX CUCTEM JTC-
TEeprallMOHHBIM METOJOM BKITIOHACT TOMOJ TBepHoH tasbl (Ipy Heo6-
XOIUMOCTH), CMaYMBAHUE YACTHII XKIAKOCTBIO, ICTITH3AIMIO H IIepeMe-
IIMBaHWe. B KadecTBe MENTU3ATOPOB MCMONB3YIOTCA KANBIMHUPOBAH-
Has cofia M ¢docdarsl. [lpu 3ToM He 0b6a3aTeNbHO, YTOORL BCS HOBEPX-
HOCTB 4acTHIL ObUIa MOKPHITA AICOPOHPOBAHHBIM TENITU3ATOPOM, HO OT
€ro KOJIMYECTBA 3aBUCHT JICIIEPCHOCTD YacTHIL. T1py MOBBIIEHHOMN TeM-
rneparype M IePeMELIMBAHUU CKOPOCTh MeNnTu3aiuu Bo3pacraer. [lem-
TU3AIUS PE3KO OTAUYAETCS OT PACTBOPEHMA, T.K. MOCIE HACKILICHUS CU-
CTEMBI, COIEPXaHNe PACTBOPEHHOTO BELIECTBA MepecTaeT 3aBUCETh OT
KOJIMYECTBA BEILECTBA, B3STOTO IJIs1 PACTBOPEHU.

KonaencanuonHstii MeTon

B ocHoBe 3T0Or0 METOA Hallie TeXaT XUMHUYECKHE MPOLIeCCHl IPH OCY-
ILECTBICHUM PEaKIIUi BOCCTAHOBICHUA, OKUCIICHUSI WM IBOMHOTO 06-
MEHa, IIPHA KOTOPEIX 00pa3yercsi TPYAHOPACTBOPHMAS KOHAEHCUPOBAH~
Hast TBepHas (asza. B GypeHHM Takoil METo UCIONB3YETCS TIPH TTONTyUe-
HUY THAPOTENEH: TIPU BBOIE OCHOBAHUSI B PACTBOPBI CONEH XITOPUIOB U
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5.A. PasaHos ne 6ypoBLIM

cynp(aToB MarHusI, Xene3a, ATIOMUHUS 1 APYTHX METAILIOB, 06pasyior-
CS1 TUIIPOKCHIBI 3THX METALIOB (KOHNECHCHpOBatHas $asa) Mo cxeme:
MgCl, + NaOH — Mg(OH),{ + 2NaClL

CKOpOoCTb KPHCTALTH3AIUH MOXET YMEHBIATHCA M YBEAHIUBATHCS
UL pasUYHBIX BEHIECTB NP TIOHMKEHHOM WM [TOBEIIEHHON TEMITE-
paType, HAJIMYNHM <«33TPABOK» U T.A. [1py 3TOM POCT 3apobilleit Wilu Kpy-
CTaJUIOB MOXKHO TIPEIOTBPATHTE VWU 3aMEUTUTh IyTeM J0GABOK pasiud-
HBIX BELIECTB ([IOMMEPH! U Ip.). DTOT METO AOCTATOYHO IIOJHO ONACAH
B IN1.3, 37IECh XKE OTMETUM, UTO ITOT K¢ IPUHIHKI 06pa3soBaHus KOHAEH-
CHPOBaHHOM TBepHol (Ha3bl 3AMTOXEH MPH TTONYJEHHH COJIETeNeii U IUs-
pocosereneii. OcHOBY corerenell COCTABIAIOT CMECh TTOIUBANEHTHBIX CO-
neii x1opunos u cynedaros o cxeme: CaCl, + MgSO4 — CaS04] + MgCl,,
aTHAPOCOIereil — cMech MOMMBATCHTHBIX CONEH W LIEIOYHBIX CoNeit (cu-
JIMKATHL Hatpus, Kammst, docdarst Harpus, TKX-IT H u mp.).

I1o 3TOMY € MPUHIMITY ITONXYJaloT IMAPOTETH U3 BHICOKOMOJEKY-
JISIPHBIX TOJUMEPOB ¥ GHOTIONMMEPOB MyTEM BHICATMBAHMSA WM Pery-
JIMPYEMOTO CIHUBAHUS MX MOJIEKY/ TIPU BBOJIE HEOPTaHUYECKUX COEGMU-
HEHUU, KOTOPHIE UMEIOT XOPOIIYIO MEPCIIEKTHBY.

1.1.6 Pnokynauua, Koarynsums U KoanecueHums

KonmounHple YacTUIBI OCTAIOTCS BO B3BELIEHHOM COCTOSHMU He-
OIPENEIIEHHO JONTOE BPEMSI U MOTYT OCaXNATHCH, eClTH GYIET MX arpera-
s, Ho caMocTosITe1bHO TaHHOE SIB/IEHAE He MPOUCXOIUT W3-3a B3ak-
MOZEHCTBMSA MEXIy CWIBHO AN GbYHIRNPOBAHHBIMY ABONHBHIMY 3NEKT-
pudeckuMB ciosaMH (19C), ocobeHHO B GEHTOHUTOBBIX CYCIIEH3UAX.
KpynHele 1 MesKye YacTUIsl BHIGYPEHHON MOPOAbI U3 TTHHUCTHIX pa-
CTBOPOB W TEXHHMYECKOU BOABI YAATSIOTCS CPEICTBAMM MEXaHUUECKOMN
OYKMCTKM HE NMOJHOCTBIO, OCOOEHHO TIPU BBHICOKUX CKOPOCTSIX OYpEeHUA.
YacTtuue! pasmepoM 10 MKM M MeHee yIaSHOTCA TONBKO IIPH COBMECT-
HOI MeXaHW4YeCKO¥ U XUMHUEeCKOH oducTKe. [T03TOMY B 6 HTOHUTOBYIO
CYCTIEH3HIO, ¢ coliepxkaHveM He 6oJiee 4% TBEpIBIX YACTULL, M TEXHHYEC-
KyI0 BOIY HOOAB/ISIOTCS aKPHJIOBBIE TIOJIMMEPHI, CIIOCOGCTBYIOINUE 3h-
(EKTMBHON OYMCTKE TAKUX PACTBOPOB, MEXaHU3M JEHCTBHSA KOTOPHIX
3akmodaeTca B caenylomeM. Kaxaas monekyna nosmmepa 3a cuet ¢u-
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Cnasal OCHOBbI XUMHK

3UKO-XUMUYECKON anicopOIUH COeTUHSIET IBe YaCTHLBI BRIGYpPEeHHOM 110~
POoBI ¢ BHICTPHIM 00pa3oBaHUEM KPYIHBIX, TPOYHBIX XJIOTIHEB ((IOKYI),
KOTOPBIE MO AGHCTBHEM CIIT IPABUTALIMY BHITAIAIOT B OCaloK. [1pH sToM
Pe3Ko Bo3pacTaeT GUILTpalys, U MOMBIAETCS OCBETIEHHAs] XXKHIKOCTb.
DTOT NpoLece HaszkBaeTcs guokyasyuel (Gonee TOUHOE Ha3BaHHE TeTe-
poKoaryJsiuueit), a HCHoas3yeMble BellecTa guokyaanmamu. Prokyna-
IHST — CHHOHUM KOAryJIsify, Tie npolecc 06pa3oBaHUsI XIOMLEB IIPO-
HMCXOIUT 0€3 U3MEHEHUS 3NMEKTPUIECKUX CBOUCTB yacThL. [IprueM npu-
MeHEHHE QIIOKYIISIHTOB CAMOCTOATENBHO HeTocTaToYHO sdhdhekTHBHO 663
HaJIMYKsl coNeit (EKTPONUTOB) B BOAE, KOTOPbIE B Hell Bcerna MpHCyT-
CTBYIOT, IOBBILIAS CTETIEHD YAATCHHU YaCTULI. B 3aBUCMOCTH OT BHITIOJN-
HIeMbIX QYHKIMI GIOKYISTHTS! GBIBAIOT TBOWHOTO, CENEKTUBHOTO (M3~
6upatenbHOro) U obHIETO JEHCTBHA.

HpyxdyrknuoHanbHeie noauMepsl (I TIAA) ocaxkgaoT rpybomcrep-
CHEIC TBEP/IBIC JACTULIE BHOYPEHHOMN TOPOIBI M YBEIIUYHBAIOT BI3KOCTh
OGEHTOHUTOBOIO PAaCTBOpA.

CenekTHBHBIC GIOKYMTAHTH DAOKYTHPYIOT BHIGYPEHHYIO IIOPOLY, HO
He TOBKIHIAIOT BA3KOCTH GEHTOHUTOBOTO pacTROpa. MIOKYIAHTH 06Iue-
ro geticTBusi GIOKYIMPYIOT KaK YaCTHIBI BEIGYPEHHOH IIOPOAHL, TAK 1
YACTUITH GEHTOHUTA ¥ IPUMEHSIOTCA TONBKO TIPH MPOMBIBKE TEXHUYIEC-
KOU BOioiL. B 3aBHCHMOCTH OT CBOUCTB DYHKIMOHATBHBIX TPYIII U CTe-
TTEHH WX AUCCOLMAIIMY B BOIHEIX PACTBOPaX MOTUMEPHEIE GIIOKYIISTHTEL
et Ha MOHOTEHHBIE M HEMOHOTeHHBIE TIONHIEKTPOIUTEL. [lepBrie
TOAPa3AeNIIOTCA 'HA aHUOHOAKTUBHEIE, KATHOHOAKTUBHEIE M KAaTHOHO-
aHWOHHbIE (aMdoTepHbIe). AHNOHOAKTHBHBIE TUCCOLIUMHUPYIOT B BOTHOM
pacTeope Ha CIOXHBIN MOTHMEPHEIN aHWOH U TIPOCTOM KaTHOH (THITaH,
TTIAA, KMII, monyakpuiar U albTHHAT HATPHA, ITMKOJIAT KpaxMaiia |
Ip.) u gefictpytor mpu pH = 7.5-9.

KaTHOHOaKTUBHEIE JUCCOUUUPYIOT B BOJIE Ha CIOXHBIH OTAMEp-
HBIA KATHOH M IIPOCTOM aHWOH (TIoNMaTIwIeHnMKH, BA-2, BA-3 — coenu-
HEHMS Ha OCHOBE IIOJMCTHAPOJIA U TIOJIMBHHILTTONYONa, BA-102, BA-212
— COCMUHEHUS HA OCHOBE HTUIOBOTO ¥ U30TIPOIIIOBOTO 3(GUPOB META-
KPWIOBOI KUCIOTHI ¥ Ip.) U aeficTByioT npu pH = 7 u Menee.

KaruoHo-anuonsbIe, colepX)allie OCHOBHBIC H KHCIIBIE TPYIITH
(TTAA, Genxu) TMCCOLMKPYIOT B BOAE B 3aBUCHMOCTH OT BeJIMIMHBI pH.
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$.A. PasaHos 3HL no GypoBsIM

HeuoHoreHHsle GhIOKYNAHTE B BOIHBIX PACTBOPAX HE AUCCOLIUUPY-
10T Ha MOHBI (TIONUBUHUIOBBIA CUPT, KpaXMall, BUHWIAIETAT, [TOTUIK-
CUSTWIIEH U Ap.).

DddexTHBHOCTS BIOKYIISILMHA 3aBUCHT OT KOTMYECTBA TBEPLAOH (hashl
(10 4%), xonmudecTra nonuMepa, pH cpensl (U, clenoBareisHo, 3apsana
MaKpOMOJIEKYIbI), TEMIIEPaTypbl M KOHLIEHTpaLuu coeil B pactBope. Ko-
JIMYECTBO ITOMMEDa (Herunpoinn3oBaHHblil [TAA) mis sdbexTiBHOI do-
kyasuuu coctasisier 0.003-0.006% (B 3aBUCHMOCTH OT MONEKYJIAPHON
Maccel peareHTa) i 0.003:1000/100 = 30r (30-0.1/100 = 30m) Ha 1 M
Bopl. Tak Kak 8%-Hblit u moporrkooOpasHbi ITAA sBomsites B Buze 0.1%-
HOM KOHLICHTDAIMH, TO KX PACXO HA | M® JKIIKOIO PEAreHTa COCTABUT
coorsercTBeHHo: 0.1-1000/8 = 12.5 xr 1 0.1:1000/100 = 1 xr  bosnbiue
nobaBku [TAA npuBomAT K nentu3auuy GIoOKyI U NPOSBIECHUIO CTabU-
JIN3UPYIOLIMK CBOYCTB peareHta. Kputepuem nocienymouei 106aBKy
T AA cyXuT Ipo3payHOCTDb BOAb! (HATMYKE B3BELIEHHBIX YACTULL) U YBE-
sryeHre ee ruiotHocty Ha 0.01 I‘/CM3. IIpuMecu rumnca, UeMEHTa Wik
COJH B Bolle WK pacteope B konuuectse 0.1-1.0 /1 criocoGersyioT no-
BBHIILEHUIO (DNOKYISILIMU, BBULY CHIDKEHUS 3IEKTPOKMHETHYECKOTO T10-
TeHIHATA TBEPIBIX YACTHIL, TIPH 3TOM MOBBILIaeTeA buIbTpalus B pa-
crBOpe ¥ pacxox drokysiHra a0 0.006-0.03%. OnTuManbHOe comepxa-
Hue KaThoHoB Ca’” 10/DKHO GbiTh He 6oiee 200 MI/1, a ecid Gofbilie, TO
hIOKYASUNS 3aMEUTSIeTCA H3-3a B3aUMOJEHCTBUS YaCTHL TONUMEpa C
COJISIMU TOJIMBANICHTHEIX METAUIOB, TIOSTOMY HeoGXonMMa MpeiBapu-
TebHasA 00paboTKa KalbLIMHYMPOBAHHOM comoil mnu docdaramu (cMm.
npwi. 17). [Ipy momaxanuu LieMEHTa B PaCTBOP MPOMCXOAUT IOKYIIS-
1us, gaxe 6e3 1oGaBoK GIIOKYNAHTA, 33 CUeT B3aMMOACIHCTBUS MOHOB
Ca’ ¢ yacTUIIAME GEHTOHWTA WAM DIMHB ¢ 0GPasOBaHNEM KalbLHEBOTO
GeHTOHUTA (CYyO6EeHTOHHTA), KOTOPhI MPH MaJIbIX KOJUYECTBAX ITOBBI-
uaeT GyABTpalMIo U CTPYKTYPHO-MeXaHHdecKue cBolicTpa. [loBbiie-
HHIO BAI3KOCTH CTTOCOOCTBYET TaKXKe M3OBITOYHOE COIEPKaHue THapo-
kewi-uona (OH”) m kpemueseMa. [Ipu pa3GypuBaHUY LIEMEHTHOIO KaMHSL
HOPMATBHOM MPOYHOCTH, B pacTBOp Nomnanaet 1o 10% 0010MKOB LieMeH-
THOFO KaMHS, a HU3KO# NPoYHOCTH — 0 50%. OueHb 3¢d¢eKTHBHBIM
drokynaHTOM ABJIAETCS NoanoKeusTHAeH (1109D), npeacrapasiowuii co-
6011 MOPOLIOK € BHICOKOM MOJMEKYIAPHON MAccol, XOPOLIO PacTBOPSIO-
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Mnasal OCHOBLI XHMUU

IIHiicA B BOAE, HO C MOBHILIICHHEM TEMITEpaTypH 10 96°C, ero pacTBOpHU-
MOCTb CHIDKAETCS TIPM KOHUEHTpauun 10 1%. pu Hamuuu cosneit, Bi3-
KOCTb BogHOro pactsopa O3 cHuXaeTcs, a IpH HOBBILEHHOM UX KOH-
ueHtpauuu 1O Brimagaer B ocanok (Kak W Apyrue noaumepsl). Jo-
Gaska IO cocrasnger 0.005-0.007% B Bune pactsopa 0.5-1.0%-Hoi
KoHuenTpauuu. Jisa mossienna Baskoctd ¥ CHC 10%-noro 6eHTO-
HHUTOBOTO pacTBopa B 2 pa3a, no6aeka ITO3 cocrapiseT Bcero 0.01-0.05%.
T103 peinyckaer HITO «Kap6oaut», . Kemeporo. K 3T0if xe KaTeropuu
XHUMPEareHToB OTHOCUTCS MoauaTuiacHokeun (1130), npencrapiasiommit
c060i1 BOAOPACTBOPUMBIH TETEPOLIENHON KUCIOPOAOCOIEPXKAHINIA BbI-
COKOMOJIEKYJISIPHbIA HEUOHOTEHHBIH NoMuMMep, 106aBKa KOTOPOTo B Ka-
yecree dnokysnTa cocrasisier 0.005-0.01% B Buae pacteopa 0.5-1.0%-
Ho# KoHUeHTpauun. 190 Gonee adhdekTuBHO cHUXaET GUIbTPALMIO,
yem KMLI ¥ runpaBiyyeckoe CONpoTUBICHNE pacTBopa B Bojiee mpo-
koM Avanasose pH. 190, kak 1 apyrue HaokyisHTE, MOXET MCIONb-
30BaTheA LI npurotosieHust BYC. Ipu 3ToM peuenTypa BHIIISIAUT Tak:
10-15M° ruHuCTOTO pactBopa ¢ HeTeKyYel BA3KOCTBIO CMEIIWBAETCH C
1.0-1.5 v’ 1190 1%-Hoit Konuerrpammu. TIDO ek TMrHO TOBKINAET
Ba3kocTe ¥ CHC DIMHKUCTEIX CYCIIEH3MIA, a VIS TUKBUIALTAY [TOMNIOLIS-
HHUS €T0 PACXOI COCTARJIACT BCETO HECKOMBKO Kuiiorpamum. T190 BhIMyc-
Kaetcs B Buae noponika ¢dwmanoM HUUXII, nHopocubupck, B Kaue-
CTBE (IIOKYJISTHTA.

MoOXHO TaKKe HCTIOJb30BATh CMECh CYMhGOHONA U IMY/bTaNA B CO-
otroueHuH 1:3 wiv 1:4 npu gobaske ee 0.2-0.3%. TIpu 3T0OM cMech He
ruapoGboSU3HPYET HacTullsl 6apuTa, T.e. OH 0CTAaeTCs THAPOGIIBHEIM U
He BbINALaeT B ocafok. UenonbzosaHue GONBUIMHCTEA GUIOKYISHTOB TIPU
TIOBBILIEHHEIX TEMIIEPATYPAX CHHXAET UX GIoKyIMpyonyw cnocob-
HOCTb, BBUIY NPHOGpPETEHYs UMU CBOMCTB HBIOTOHOBCKOM XUIKOCTH.

DOKYIALHNSA SBIAETCA 1€/ I€HATPABICHHEIM TeXHOJIOTMYECKUM TIPO-
IIECCOM, HO €CJIH OHA MPOU3OLILIA, TO JIETKO YCTpaHsAeTCsl 100aBKOM Lie-
JIOYHBIX peareHTOB (U(MJIM) MOHU3UTENEH BA3KOCTH IO CXEME

Na,CO, + CaS0, — CaCO,] + Na,SO,
NaHCO,+Ca(OH), — CaCO,} + NaOH + H,0
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$l.A. PasaHos BHUMKNOREAUs No BYPOBLIM

DIOKYAIMSA OTCHUBACTCS TI0 BPEMEHN OCAXKIEHUS TBEPIBIX YaCTHILL
¥ 0Bpa3OBAHMA OCBETICHHOTO CTOS (CM/MUH.). IS 5TOr0 TOTOBUTCSH
4%-nas cycrneHsus rpyGoauciiepcHoro 6eHToHKTa, OepeTcst ABa HATHHI-
paHa 100 em’. B onus Haymsaeres: 100 cm’ CYCIIeH3WH, B IpyToi 99 M u
1 eM® 0.1%-HOTO PacTBOPa MCIBITYEMOro TomiMepa. CMeCh MepeMeliu-
BaeTcst 1 MUH. M OCTABISIeTCS B [IOKOE [I0 OCBETIeHUsT oGpeMa 50 cM’. Dta-
JIOHOM CJIYXUT BpeMsl cemMenTaimu 100 oM’ cycrieH3uu Ge3 noimuMepa.

Koazyasuus — 310 puzideckuii nporece ¢ 06pasosaHueM MeHee Ipoy-
HBIX, 9eM TIPU QIOKYJISAIMN aTPEraToB YACTHLL, HPOUCXOMIIINI B PE3yIb-
Tare U3MEHEHUA UX JMEKTPHUECKUX CBOKCTE O BIMSHUEM CoJleif (aJeK-
TponutoB). Koaryssauus GuiBaet eudpogunbHoli i eudpogobroii. Tudpogunb-
HaA KOa2yrAyus TIPOUCXOIUT TIPH BO3ACHCTBUM HEOOMBIIOTO KOTUYECTBA
anekTponuTa. IIpu 3ToM THAPOdoGH3aLNK MOIBEPTAIOTCS TONBKO YacTh
YACTUIL ¢ THIEPEXOIOM PACTBOPA B COCTOSIHUE WJd, KOTOPBIA MPU Iepeme-
IMMBaHUK CHOBA TIEPEXOINT B XUIAKOCTS (30Mb). Tudpoghodran koaeyasyus
MPOUCXOIUT NPU THAPodoOu3aLMK GobLIeH YaCTH TOBEPXHOCTH YACTHILI
¢ MOCIEYIOHIAM X CTnanneM, Tpy 5T0M BHCOKOKOHLIEHTPHPOBAHHEIE
CHCTEMBI 3aTBEPAEBAIOT, BBIIPECCOBLIBAIOT BOIY (SBJIEHKE CHHEPE3Nca), a
MaTOKOHIEHTPUPOBAHHEIE — PaTKIDKAIOTCS, TePSIOT CTPYKTYPY C BbIla-
JandeM ocaaka (KoaryIsiiiMoOHHOe PaskKerue). MexaHu3M Koaryisaauu
3aKmoyaeTcs B cxatun J19C non BaMsHUEM MEXMOEKYISIPHBIX CHJT TIPH-
TDKEHMS, TIPUYEM YeM BHIIIC BATCHTHOCTH KATUOHOB SIEKTPOJIHTA, TEM
MHTEHCHBHEN Koary/sius., TIpoucxomuT AeTUapaTalis YacTHIL U ocia-
BeBaHye IEKTPOCTATHYECKUX CUIT OTTATKUBAHWS MEXIY HEMH, 4TO TIPK-
BOIUT K CHUXEHHIO KOLIOMTANBHOCTH, X CIUTAHUIO U Pa3pyIIeHUIO
IMCTIEPCHO} cucTeMBI. Tak HATPHEBEI MOHTMOPWIIOHUT (3%-Has cyc-
TIeH3Mst GEHTOHUTA) HAYMHAET KOAryaupoBath Ipy KoHIeHTpanni NaCl
15 mr-aks/i win 15-58.5 = 877.5 Mr/n, a KaibLUEBBI MOHTMOPUILIOHUT
(cy66enronut) mpu kouueHtpauuu CaCl, Bcero 0.2 Mr-oxB/n wiu
(0.2-40.08):2 = 4mr/n. B apyroM ciy4ae HATpUEBEIH OEHTOHUT HauUNHAaeT
Koaryauposath 1pu cogepxanuu CaCl, okosno 100 Mr/i, a xanblLiMeBhIit
6enToHuT 1pK conepxanun NaCl Bcero 87.75 mr/i. TIpu BBICOKOi KOH-
LIEHTPAIIH TIHHbL B CYCIICH3MY ¥ HOBBINICHHOM COOEPXAHUH EKTPO-
JIUTA KOAryNAIMA HacTyIaeT 3HaUYNTeNbHO GRICTpee ¢ pocToM GMIbTpa-
iy, BsaskocTH 1 CHC. BypoBble pacTBOPH MPELCTABIAIOT CO00H B OC-
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HOBHOM 0OPaTUMYIO KOATy/IS1IMOHHO-TUKCOTPOTIHYIO CTPYKTYDY, BOCCTa-
HaBINBAIOLIYIOCS BO BPEMEHW BCIIEACTBUE CIABBIX BAHIEPBAaIbCOBBIX
cBsI3cit MEXTY YacTHIIAMU, Pa3AeNeHHBMH TOHKUMH NPOCTORKAMY J(HC~
nepcuoHHoi cpennl. IoaToMy Ha onpeneneHHOM JTane KOary/IsaLys ur-
Paet MOJOXUTENbHYIO PONb B CO3NAHNM TIPHEMJIEMBIX CTPYKTYPHO-Me-
XaHUYECKUX CBOMCTB PV MUHUMATBEHO JOMYCTUMOM CONEPRKAHUH TIH-
HucToi dasel. OTpUuATEIbHAsT POIB KOATYJISIIAM TPOSBISAETCS TIPH IO~
CTATOYHOM KOJWMYECTBE NIEKTPOIMUTOB (0COBEHHO COJIEH MONMBATIEHT-
HBIX METAJUIOB), KOTAa 6ypoBOl PACTBOP TepsAeT KUHETHYCCKYIO YCTOM-
YHBOCTb U3-3a Pa3leNieHNs TBepAOU H Xuikoi ¢a3. B xavecTne xoary-
JISTHTOR Yatie MCTob3yIoTes BogopacTopuMsie comin Ca™*, A1% u Fe™,
TIpY THPOSTA3E KOTOPHIX 06pasyioTCs CBEPXMUIICIUTAPHBIE THAPCKCHIB
¥ OCHOBHEIE CONY, OGJI3JAI0NINe COPOIIMOHHBIMH U KOATYIUPYIOTIHMK
cBoficTBaMu (CM. 1. 8), ¥ KOTOPEIE MOT'YT CIIYXKHUTH IICHTpAMH 0Gpa3ona-
HUS TBePHOH (a3bl NPU KOHACHCAIIMOHHOM BBIICIEHUN THAPOKCHIOB
3 pacTBopa. BHOBb 06pa3oBaHHbIE YACTHIIEI B HEHTPAIBLHOM U clabo-
LIEMTOYHON CPelax UMEIOT TIOJIOXUTCIBHbIN 3apsi, BCICACTBHE aIcop0-
LU KATHOHOR BOIOPOJA, AOMUHUSA WK Xene3a. [103ToMy Ha KMHETH-
Ky Ipoliecca KOATyJISAIiK GONbINOe BIMTHUE OKa3bIBAET aHUOHHEIN CO-
cTaB cpemsl (HCO™, CI', SO7 u ap.). Haubormee 651cTpoe XII0MBe0GPaso-
BaHHE M OCAXKICHVE THIPOKCHUAOB HAOMIONACTCA B TBOHHBIX CUCTEMAX C
arnonaMu HCO® — CI', a HanGonee MemieHHo — ¢ anuoHami HCO™
— SO}'. ITpu HUBKO# IHENOYHOCTY CPeIBl M HONBIIOM COAEPKAHUH XJI0-
PHIOB B UCXONHBIX PACTBOPAX THAPOKCHIBI ANIOMUHUS M Kejie3a He KO-
aryJaupyIoT, 0Ka3biBast CTabiuTu3upyiolliee BIMSHAE, a TIpH BelcokoM pH
— ceHCHBWIH3Npyoliee BIUIHUE, TUAPOKCHIBI HMEIOT PA3BUTYIO TO-
BEPXHOCTb, XOPOLIO COPOUPYIOT OPraHMIECKHE TIPUMECH W COBMECTHO C
nucnepcHoi chasoit pacTBopa (BEIOYPEHHOM TOPOIOIT) BHIMAKAIOT B OCa-
oK. KoMGUHUpOBaHUE HIEKTPOIMTOB U BHICOKOMOJIEKYISIPHBIX (hiao-
KYJISIHTOB cocofcTByeT Gosee a¢heKTUBHOM KOAryasimu U GHIoKyns-
LMW W COKpAIliaeT ux pacxof. KoaryasHTsl UCTONL3YIOTCS TAKKE TS
OUYHCTKH PasTUIHBIX XUIKOCTE, PEMOHTHO-U30JLIIMOHHBIX paboT (JTUK-
BUAAIMSA O0OBOIHEHUH, BOJOTPOABACHUIA, TOMIOILEHU) 1 MHTHOUPO-
BaHMs [IMHMUCTHIX YaCTHL B pacTBopax. Ijist OTIpeeneH s KOaryIsium
XUMpPEATEHTOB TOTOBAT 250 ¢M’ HACHIIEHHOTO BOAHOTO pacTsopa NaCl
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M HaIMBAIOT 25 cM® B LIWIMHAP, BMECTHMOCTBIO 50 eM’, 0GaBIISIOT BOI-
HBI PaCTBOP peareHTa, MepeMEIINBaloT ¥ OTMEUAIOT BpeMst Hauana Koa-
TYJTALUY 110 TIOIBICHUIO MYTH WM ocanka. Ecim xe MyTh W 0CamoK
qepes 4 yaca BEIIEPXKKU He TOSBIINCH, XUMPEAreHT conecToikuit. st
YCTaHOBMICHHUS TIOpOTa KOAryIsIHN UCXOTHBIM PacTBOp COMM pasbaBis-
10T B 2.4 U T.A. pa3 AUCTWUIMPOBAHHOM BOJAOMH, U nanbHelnue paBoTel
MOBTOPSIOT MO BHILICONMMCAHHON METOAUKE 10 OTCYTCTBUS MYTH WU
ocaika 4epe3 4 4aca BBIAEPXKKU. AHAIOTMYHAS METONHKA TIPU ONpele-
JIEHUH KOATYJISILIUK BOMHBIX PACTBOPOB peareHToB ot nodasok CaCl, nipu
€ro KoHUeHTpauuy 20 /I 1 CMech ITHX CONei.

Koanecyenyus — 310 CIUSIHYAC MEKHX KaITe)b UCTiepeHol dasbl (yr-
JEBOJOPONHOM XHUAKOCTH) B OGPATHEIX IMYIICUSIX, B PE3YNBTATS YETO
IMYJIBCHS PA3PYIIACTCST, ¢ O0PA3OBAHUEM JBYX 'OMOTCHHSLIX HEITPePhiB-
HBIX (a3 (BOAH H YTIEBOACPOIHOM XUAKOCTH). MexaHusM KOoaNecHeH-
LM 3aKITI0YAeTCs] B TOM, UTO CHAYaNa MPOUCXOTUT KOATYISIIIAS Kaleb
B pesymbTaTe UX cOMIKEHU TOA ASHCTBIEM CIUT MEKMONEKYIISAPHOTO
TIPUTSKEHUS, PEBRIIAIONINX 3MeKTPOCTATHIESCKUE CUBl OTTATKUBA-
Husl. PaspymneHue xe 3MyIbCHU TPOUCXOIUT BBUMY TOTO, YTO MTOBEPX~
HOCTHBIH CJIO BOKPYT KamesieK BONBI U MY3bIPEKOB ra3a CTPeMUTCS TIPH-~
0BpeCT! MEHBIIYIO CBOGOIHYIO SHEPTHIO 33 CUET COKPAIIEHUST TUIOLIALN
TIOBepXHOCTH. [1py 5TOM TIPOCTONKY MEXIY KalleMbKaMU IMYTBCUH W
TUTEHKH TTE€HBI CTPEMSITCS cOOPAThCS B KATLTIO U3-33 TOTO, YTO CONPOTUB-
JIeHUe He3alnnIIeHHBIX [TAB MexhasHBIX MPOCToeK MeXMOTeKYAAPHBIM
cunam HeGonspioe. [N npenoTBpalleHus KOaMeCLieHIHU 3MYAbCH I
HCTIOJIB3YIOTCS CIIEIMANBEHEIE BEIIECTBA, HA3BIBACMEIC IMYAbeAMOpaMU
(cM. 171, 4), 06pa3yIOUIMMH 3a1IETHBIN aICOPOIIHOHHO-COTBBATHBIN CIOM
Ha mexdazsoit rpanntie. Ilpn n3deTke [TAB npsiMast sMyascus (Macio
B BOJIE) MOXET IPEBPATHTHCA B 06paTHYIO (Boma B Macine). OGpalueHue
3MYJIBCUM MOXET IIPOMCXOIUTH TAKXKE 33 CUET U3MEHEHMS KOHIIEHTpa-
MU guicniepcHolf a3kl B pesynbrate MonagaHus IWIACTOBON BOXBL, U3-
OBITKA TUAPOGIIBHBIX TBEPIBIX YACTUI] ¥ MOBHIICHHON TEMIIEPaTypPhI.
[Ipu sTOM AMCTIEpCHOHHAS Cpela CTAHOBUTCS AMcepcHON dasoi, a muc-
nepcHas haza — AMCHEPCUOHHOM CPemoi.
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fA.A, PsizaHos no GyposbiM

2.1 PEONOIrUA BYPOBLIX PACTBOPOB

Peosozus — 310 pasyen MeXaHUKHU JehOPMUPYEMBIX TEI, HAXOAALIMM-
51 Ha CTBIKE MEXIY TEOPUAMM ILTACTUYHOCTH U YIIPYTOCTH € OAHOM CTO-
POHBI ¥ MEXaHMKH KIMAKOCTH ¢ ApYroil. Jlpyrumu cloBaMu, Hayka o Jie-
GopMaIuy ¥ TeYeHUH BCEX BCTPEYAOINMXCA B IIPUPOIE TeJl HA3BIBASTCA
PEONOrKei, a CBOMCTBA TeJI, CBSI3aHHBIC C TeYEHUEM U TedopMmalueis —
peonoruueckuMu. OHY XapaKTEePU3YIOTCs! OMPEAETICHHBIMHU BEIMIHHA-
MH, He 3aBUCAIIUMH OT YCNIOBHI X U3MEPEHUS U OT KOHCTPYKIMH M3~
MEPHUTENLHEIX MTPUOOPOB, ¥ HA3LIBAIOTCA p HECKUMU KOH(
mu. JdcdopMallii MOTYT ObITh BBISBAHBI HC TOJIBKO IOCTOAHHBIMH MM
BpeMEHHBIMH HATPSKEHUSIMH, BO3HUKAIOIMMK B BEIECTBE, HO M IIPH
U3MEHEHUH KaKMX-1160 HU3HKO-XUMHYECKUX YCITOBUIT (TeMITEpaTyphi,
BIAXHOCTH, PACTBOPUMOCTH U JIp.). Bee mpHpoaHbIe Te1a B TOH WM MHOM
cTeneHy obnanaloT TpeMsl OCHOBHBIMHU CBOMCTBAMU: YIPYTOCTBIO, BA3-
KOCTBIO U IUTACTHYHOCTIO. PACCMOTPHUM PEOIOrHYecKUe CBOHCTBA HbIO-
TOHOBCKMX XUIKOCTEN (BOjA, UCTUHHBIE PACTBOPLI, HEDTENPOIAYKTHl K
Ip.) ¥ XuakocTei (GypoBble pacTBOPbI HA BOIHOMN U YIJIEBOAOPOIHON
ocHOBe U p.). OLieHKa CBOUCTB BeeX KNIKOCTEH, OIPEAeNAIONNX MX
MOBEAEHNE TIPH IBUXECHHM, CBI3aHa, B MEPBYIO OYEPEIb, C BAZKOCTBIO,
KOTOpask MOXeT OBITH ILIaCTUYECKOM, 3 bEKTUBHOM, YCIOBHOM U KMHE-
MaTHYECKOMH.

2.1.1 MnacTuvecKkaa BA3KOCTb

V HBIOTOHOBCKMX XUIKOCTEH, TOMYMHSAIONIMXCS] YPaBHEHHIO T = 1Y,
BS3KOCTh — BEJMYMHA MOCTOSIHHASI IIPH JAHHBIX YCIOBMAX, KOTOpAs
HM3aMePAETCA 110 BPEMEHU MCTEYESHHUS CTaHIAPTHOTO 00BeMa KUIKOCTH
M HE 3aBMCHMT OT BPEMEHH H CKOPOCTH iedopMaiiuy (T.e. CKOPOCTH Te-
YeHHs, HAYWHAIOUIEHCA NPU KAKMX YTONIHO MaJlblX KacaTeJbHbIX Ha-
MIPSXEHUAX), TIE T) — Peoornyeckas ocTosiHHas Wik Ba3KocTb, MITa-c;
¥ — cKopocTs fedopMaLiuu (c''), BH3BAHHAS KACATEIbLHBIM HAIPSDKe-
uueM 1 (I1a).
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BypoBble ¥ TAMIIOHaXHBIE PAaCTBOPHL, XaPaKTEPU3YIOLIHMECS Koary-
JIAIMOHHBIMH, KPUCTALTU3AIIMOHHBIMU U KOHIEHCAIIMOHHBIME CTPYK-
TypaMH, OMHCHBAIOTCS BA3KOILIacTudHOM Moneneio [lIBenosa — BuH-
FaMa B COOTBETCTBHHU C yPaBHEHHEM T = T3+, "}. C NOSIBACHUEM HOBBIX
TUMOB GYPOBBIX PAaCTBOPOB U1l OIMCAHUS UX PEOJOTHYECKOTO MOBe/e-
HUSA NMPUHATA Takxke Mozens OcTBanena-ae Baane 1 = xyn , roe 1, —
1ipedeTbHOE AMHAMMUECKOe HanpskeHue casura, Ma, n,, — mmactuuec-
Kasl BI3KOCTb, MIla'c; k — mokazaresnb KOHCHCTeHTHOCTH, [Ta-c; n — no-
Ka3aTe/b HEMMHEHHOCTH, Ge3pa3MepHas BeIMYHHA.

Dusndeckuil CMBICT «K» aHaorn4eH koadbduiMety 3¢ dexTHBHOMK
BA3KOCTH 1) B YPABHEHUU HBIOTOHOBCKUX XHUIKOCTEMN, M YeM «K»> BbILLE,
TeM JlyulIe YAepXUBalolias CrnocodbHocTh SypoBoro pactsopa. Ho npu
OTOM yDesudnBaeTcsa AndrpepeHIHaNbHOE aBICHHE Ha 3a00M 1 obLume
NOTEPH JABIECHUA, IO3TOMY BETHUYMHA «K» NODKHA ObITh B npeaetax 0.5-
0.8 Ma-c, a mpu OTCYTCTBUM YIPO3bI THAPOpasphiBa 10 10-20 Ma-c. Pu-
SHYECKUI CMBICIT «N» 3aKITIOMAETCH B CTEHEHHM OTIMUUS GYPOBBIX CTPYK-
TYPHPOBaHHBIX PACTBOPOB OT HBIOTOHOBCKHX KHAKOCTEH: 4eM OHa MEHb-
1€, TeM BbiLLE HBIOTOHOBCKHE CBOHCTBA pacTBopa (COCOGHOCTE K CABH-
TOBOMY pa3xikeHHIo) u HaoGopot. [Ipu n=1 ypaBHeHHEe XapaKTepu3yeT
HBIOTOHOBCKYIO XHUAKOCTS, 8 11pu n< 1 (MoutH Beeraa y 6ypoBRIX pacTBO-
POB) COOTBETCTBYET IICEBONIACTUYECKOMY TOBEACHUIO XUIKOCTH (pa-
CTBOPHI [TOJIUMEPOB U IP.), T.e. HANPSIKCHME CABUTA U BSI3KOCTh PacTyT
MEJICHHEE, UM CKOPOCTh CIBHIa (SBICHHE THKCOTPONIHH) M HA060POT.
Cornactio monenn HIeenosa — BuHraMa «tejio He TeYeT BOBCE, ITOKA Ka-
caTeJIbHBle HAMPsIXKEHUS He MPEBOCXOAAT IMOPOTOBOTO 3HAYSHUS Ty»,
nocse yero aedopMalus (CABMT) NPOUCXOAMT IO/ JEHCTBUEM Hampsi-
JKEHHS MEHBLIETO Ha BEJIMYMHY T,. [lnacTidecKkas BI3KOCThb TAKUX XU~
KOCTeit, B OTIMYMU OT HEIOTOHOBCKUX, 3ABUCHT OT BPEMEHH W CKOPOCTH
JedopMaiidi, a TaAKXe OT BA3KOCTH AHUCIIEPCHOHHOMN Cpelbl, KOHLIEHT-
paLiH TBepAoH (a3bl, IpeAIIECTBYIOIEMY 3aMEPY COCTOSTHHS, ¥ YMEHb-
aeTcsA ¢ YBeMMUYeHHEM HANPSDKEHHA WIN CKOPOCTH COBMra, TeMIlepa-
TYPHI, 4 YBEIUYHUBAELTCSA ¢ BO3PACTAHHEM KOHUEHTPALMK [TMHUCTHIX Ya-
CTHMIL ¥ UX OucnepcHocTH. KayecTBeHHas XapakTepHCTHKA IiacTHyec-
KO BSI3KOCTH XapaKTepU3yeT CONPOTUBIIEHUE TEUEHUIO, 4 KOTUUSCTBeH-
Has — BHYTPEHHHE CWIBI IPEMATCTBYIOHME AedopMaliuu (CABUTY) XK -
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KOTO TeJla, NOABEPralolerocs: BHEIIHUM Harpy3kaM. 3HaueHus M, Mo-
YT UMETh (BM3NYECKUI CMBICI TOIBKO NMPH ZOCTUXECHUH PABHOBECHOTO
COCTOSTHHS GYPOBOTO PacTBOpa (CTPYKTYpPOoOOpa3oBaHHE = CTPYKTYPO-
paspyILeHHIO) MPU KOHKPETHOM YacToTe nepemelinBaHus. [liactuyec-
Kasi BI3KOCTb OTIPENESIETCS [0 YPABHEHHIO

N =T - To/T WM 3MITAPAYECKU M = 33p - 22,

i€ p — IIOTHOCTH GYPOBOTO PacTBOpa, KI/M’, H U3MEDAETCA C TIOMO-
LIBI0 poTaUKHOHHOTO BUcKo3uMeTpa BCH-3 ¢ KOaKCUIBHBIMH LIWTHH-
npamu. st 9TOro YUCTBIA CYXO# IWIMHID 3anoMHAETCS 6YpOBBIM pa-
CTBOpOM, TiepemeiunBaerca npu 600 u 300 o6/mun. v 400 1 200 o6/MuH.
C LIEMbIO PA3PYLECHUS CTPYKTYPBI M HOAYYSHHUs: 3HAYCHMI @), M, U ¢y,
T,, CTPOUTCS rpadMK, MO KOTOPOMY PACCYUTHIBACTCA MIaCTHYECKASE BA3-
KOCTh

N = (93 - @)/ (0 - M)A,
rae ¢, 1 ¢, — yIJIbl I0BOPOTA IIKATHI, IPH BBICOKOH (Nn,) H HU3KOI (n,)
4acTOTe BPAILEHHUS LIWITUHADPA, IPafyc; A — KOHCTAHTa NMPYXHHBI, TIPH-
BOAUTCA B Macnopte npuéopa.
JlomyckaeTcs yNpoIleHHasi MeTONMKa pacyeTa IUTacTHYECKOM BA3KO-

CTH ¢ norpewHocTbio 20-30%.
Jlis npyxursel Ne 1 nipu 600 1 300 06/MuH.

Mo = 0.5(0, - ©)

nipu 400 u 200 06/MuH.

M =0.75(9; - @)

Jing mpyxcaissl Ne 2 nipu 600 w1 300 06/MuH.
Ma = (02 - ¢))

48



nasa 2 DUIUKO-XUMUYECKHE METObI KOHTPONS CBORCTB SyPoBLIX PAcTBOPOB

nipu 400 1 200 06/MuH,

N = 1.5(9; - @)

HccnenoBaHue GypoBbix pacTBOPOB TIPU BBHICOKMX TEMIIEpATypax
npoussoautes npudopom BCH-2M, meprrIit ofipaselr KOTOporo 65Ul
co3nad B 1952 r. (CIIIA) moxn Ha3BaHUEM POMALUOHHbII 8UCKOSUMEMD
Danna. B HacTosilee BpeMs YCOBEPIIEHCTBOBAHHBIE BUCKO3UMETPBI IO-
3BOJISIIOT BECTH MPAMOI OTCYET PEOTOrHIECKUX XapaKTePHCTHK GYpoBo-
TO pacTBOpa.

2.1.2 MpepenbHoe AMHAMUYECKOE HanpshKeHWe CABUra

ITJTHC (7,) ycioBHO XapakTepu3syeT NMPOYHOCTHOE CONPOTUBIEHME
GypOBOTO pacTBOpa TEYCHUIO, OOYCIOBICHHOE HIEKTPUUECKMMHU CHJIa-
MU TIPUTSKEHUSI-OTTAIKMBAHUS MEXIy COJBBATHPOBAHHBLIMK YacTHIIA-
MH, M 3aBUCHT OT KOHLEHTPAllMM M COCTaBa JUCHEPCHOI (a3bl, HalH-
4K IEKTPOIHTOB U CTAOWITN3ATOPOB, OTOOPAXKAET 3aBUCUMOCTH KacaTe -
HOTO HANPSXXEHUS OT ckopocTu capura. JIpyrumu cnosamu, IIAHC — 310
YCUIIME, KOTOPOE HEOGXOAUMO IPHJIOKUTE K PACTBOPY, YTOOBI BbI3BATh
JIAMUHADHOE TEYEHHE MOCIETHETO, HO OHO HE XapaKTepH3yeT HeHCTBH-
TeasHoro 3HadeHus [IJTHC. TTostoMy Ha npakTuke (akTuueckoil Me-
poit IITHC sBnsercs HaYanbHOE MPEETHHOE CTATHYECKOE HAITPAXKEHHE
casura (8,). B cocrosiHuy 1oKost IPOYHOCTH CTPYKTYPBI eIt BO3PACTAET
OT T, 10 6, T.e. 6> T;, a B IePeMEIIBAEMOM pacTBope 0,, GyleT MeHbIIe
Ty, N3-33 HENOCTATKA BPEMEHHM JUIS 0OPa30BaHMs KOHTAKTA MeXIY 4ac-
TuamMu ravH. 3Havenus TITHC Moryt uMets GU3NYECKUE CMBICH TOIb-
KO IIPY AOCTUXEHMM PABHOBECHOT'O COCTOSTHHS 6YpOBOro pactBopa
(CTPYKTYypOpa3pylLeHUe = CTPYKTypooOpa3oBaHMIo) NMPHU KOHKPETHON
yacrore nepemeiinsaimua. [ITHC nossliiaeTes ¢ pocToM KOHUEHTPAIMEA
TBepHOH (IMMHUCTOH) (asbl, TEMIIEPaTypPbl 1 HAIMYHK DJIEKTPOJIMTOB, HO
€CJIM CYCTICH3USA NOTHOCTBIO MENTU3UPOBAHA ITYTEM BBUIEPXKKH BO BpeMe-
HU WM A06aBKoi noHM3uTeneit Bsiskoctd, To NAHC cHuxaetcs ¢ poc-
TOM Temneparyps! 1o 180°C. st momyuenus Bemmuvns! IITHC naHHbie
kanel npubopos BCH-3 win BCH-2M mnoactaBnsiores B ypaBHeHHe
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n,
T = *%*[‘Pz - ﬁ(% - (Pl)],

WM 3MIIMpHYEcKH T,= 8.5p - 7,

rae B — KoHCTaHTa IpY>KUHEL, YKa3aHHas B macmopre npubopa. Joryc-

KaeTcs yIpolleHHas MeTonuka pacdera [IIHC ¢ morpenmoctsio 20-30%.
Jins npyxuasl Ne 1 npu 600 1 300 06/MuH.

=15, - 2n,,
npu 400 u 200 06/MuH.
%= 156, -2,

Jns npyxuxsl Ne 2 nipu 600 u 300 06/MuH.

0= 3(Py = Mn)
ripu 400 u 200 06/MMH.
€= 3¢, - 2,

2.1.3 3¢b¢heKTUBHaA BASKOCTL

BddexTrBHAA BASKOCTD (1,;) YCIOBHO XapaKTEPH3YET CYMMY BS3-
KOCTHOTO ¥ IPOYHOCTHOTO COIPOTUBIEHUI TeueH 0 GYpOBOIO pacTBO~
Pa U 3aBHCHUT OT CKOPOCTY CIBHIA U BPEMEHY BO3JEHCTBHS KacaTebHO-
0 HanpsokeHust. Yem GoMbIue CKOpOCTh CABHTA, TEM MEHBIIE T, & TIpK
HOCTOSIHHON CKOPOCTH CHBHUTA T, TAKKE NMOCTOSHHA, TAK KaK CTPYKTY-
Poobpasyionye ¥ CTPYKTYPOpa3pyIIalOiie CHIbl HAXOUATCS B COCTOSI-
HUY paBHOBecwsl. TIpH CHATHM WM yMEHBIIEHHN HATPY3KHU (CIBHTA) T,
BO3pACTaeT [0 TIepBOHAYAIBHOrO 3HaUeHust. TIpy IBIDKEHMH pacTBOpa U
BHICOKHX TEMIIEPATYDAX T, YBEIMYMBACTCS 32 CYET MOBBIMIEHHUS UCIIEP-
CHOCTH ¥ KOHTAaKTOB YaCTHILl TMHUCTOR (hasbl. DUSMIeCKIi CMBICI 1),
3aKIHOYACTC B IOIyYEHNH JCHCTBUTENBHON BA3KOCTH GYpPOBOTO pacTBO~
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pa B PANTHYHBIX YYACTKaX LUPKYIALMOHHON CHCTEMBI, HO 1, He Gyner
HMMETD €T0, ECITH HE yKa3aHa CKOPOCTb CIBHMIa, IPH KOTOPOH OHa U3Mepe-
Ha. CKOpOCTh CHBUTA OIIpEHeNsieTC KaK OTHOMIEHNE PA3SHOCTH B CKOPOC-
THX COCEAHMX CI0EB KUAKOCTH (AV) K PacCTOSHHUIO MEXUTy HUMU (Ar)

Y= AV/Ar.

JU1s1 TIOJydeH st BEIMYMHEL T),, JAaHHBIE WIKaNk Ipuoopos BCH-3
wit BCH-2M noacrasisiorcst B ypaBHEHUE

Ty = AQ/ny, Ila-c,

e N, — YACTOTa BPALICHUS, O6/MHUH.; ¢ — YIOJ 3aKPyIMBaHISI TIPYXKU-
HBI, TPajyc.

T PACCUMTHIBACTCS TONBKO IIPH 600 06/MMH. , U €CIU TIPH ITOM 38K~
pyuuBanue Oyger MeHbiue 50° wiu Gompiie 150°, To adbexTHBHAA BA3-
KOCTh He BhIUMcseTcs. Y3 BCeX peoorudeckux rokasareneit adpdex-
THBHAS BASKOCTL Haubojiee TOYHO OTPAKAET PEAIBHYIO KOHCHCTEHLIMIO
PpacTBopa, HO M3-3a OTCYTCTBHSA TPUEMIEMBIX METOJIOB M3MEPEHHS B TIPO-
MEICJIOBOM IIPAKTHKE OHA OLIEHUBACTCS YCIOBHOM BeauuuHoi «T» —
BPEMEHEM MCTEYESHUsI ONPEieICHHOTO 0GbeMa OyPOBOro pacTBopa U3
crangaptHoro npudopa BBP-2.

2.1.4 MpeaenbHoOe cTaTU4EcKOe HanpsXXeHWe casura
W TUKCOTPONUA

TICHC (8) xapakTepusyeT HIPpOYHOCTh THKCOTPOITHOM CTPYKTYPBHI,
BO3HMKAIOUIEH B IIOKOSAIUEMCS PACTBOPE, ¥ MHTCHCHBHOCTD YIIPOUYHEHUSA
ee BO BpeMeHU 1 3aBHCHUT OT THIIA M KOHIEHTPALIMY TBepAolt dba3kl, Tem-
TIepaTyphl, JaB/AeHUs], HATHIMS AEKTPOIUTOB U BpeMeHU Tokost. Ilpu
TIOBHIEHHLIX 3HAUCHHAX BCEX MepevncieHHbIk 3apucumMocteit I[ICHC
Takxke BoapacTaeT. Eciid yepes yBesrmuuBaloMIRecs IEpUOIL Tokos Oy-
posoro pacteopa IICHC Bo3pacraer 10 MaKCMMalbHOTO 3HaYCHUsA, WX
1IpK MOCTOSTHHOM CKOPOCTH CABUTA HATIPSDKEHUE CHBHTA YMEHBINACTCS
BO BpeMEHH, TO 5TO ABJICHHE Ha3bIBaeTCS mukcomponueil (IIpeBpalicHue

51



f.A. PasaHos ) no GypPoBLIM

30015 B Tefib). [Ipu 3TOM npouCcXOANT MeUTEHHAA MepeOprUeHTAUMA U~
HUCTBIX IVIACTUHOK B HallPaBIeHHH ¢ MUHIMATBHON CBOGOIHOM MOBEPX-
HOCTHOM 3HEprucii B pe3ysbTaTe Yero CHCTEMa NpHOOPETaeT PABHOBE-
cue. [Nocne onpeaeneHHOTO IEpyoia NOKOS TUKCOTPOTIHLIA 6ypoBoii pa-
CTBOP CIOBMHETCA C MECTa M HA4HET TeYb TOJNbLKO TOTIA ([IpeBpalieHue
Tensa B 30/b), KOT/a NMPUIOKEHHOe HANPSIXeHWE CABHUIA IPEeBHIIACT
MPOYHOCTH Iefid, T.e. 8 = 1, I1pu Boicoxux sHadeHusax [ICHC (>100g11a)
13-33 PE3KOTO CHUKEHHs THAPOCTATHYECKOro AaBIeHMs (10 30 Kre/cM’
¥ 6osiee) MOABISIOTCS TPOOIEMB TPU MTYCKE HACOCOB, MOIOMHUTEBHbIE
3HEPTeTUYECKUE 3aTPATHl, OTCYTCTBHE OCEMAHMA TaMa, BO3MOXHBII
rUAPOPA3PLIB IacTa ¥ BEIOpoc. Crenyet yuects, uto [ICHC Beeraa 6onb-
mre, yeM [TTHC npu HarMuuy TUKCOTPONUK, U MEHBIIE [IPH €€ OTCYT-
CcTRUH. THKCOTPOIIHOCTH CTPYKTYPHI 6YPOBOrO PACTEOPA BHIPAKAETCH KO-
3(hOULMEHTOM THKCOTPOIIMH, KOTOPHIH ONpe/esercs no gopmyine

— 610-91
K= 4=t

rae 6, u 8, — nokasaresm CHC 32 1 u 10 MuH.; t, 1 t, — Bpems, yepes
Kortopoe npoussoautcs 3amep CHC. MunuManbhoe snagedue K, = 1.5,
ONTHMaNBHOE He Gosiee 3.0, a GoJnluve 3HAYCHUS KpaiHe HEXENATe b-
HBl, H3-3a MpobneM, ykazaHHBIX Beilite. [ICHC usmepsiercs mpuGopamu
CHC-2 1 porauvoHHbM BucKo3uMeTrpoM BCH-3, npuHuun paGoTel
KOTODBIX OCHOBaH Ha H3MEPEHHU CIBUIOBEIX HATIPSOKEHHMH, MEPO KO-
TOPBIX CIYXHT YTOJ 3aKPYYMBAHMSI HUTH WIH NIpYyxuHbl. Tlepen Hava-
J1oM pabotel pubop CHC-2 craBuTca Ha YCTOWYUBOM CTOJIE B TOPU30H-
TATbHOE MONOXKEHHE, YTO IIPOBEPSETCA COOCHOCTRIO BHYTPEHHETO TOJ-
BECHOIO U HAPYXHOI'O LHIVHIPOB, 4 «HYJb» IIKAE YCTAHABINBACTCS
NPOTHB CTPEJIKM yKazaTessi. Cpennio npoby 6ypoBOTO pacTBOpa, O4H-
LIEHHYIO OT 1iIaMa, TIEPEMELIMBAIOT Ha SMEKTPOMEIIAIKE U Cpasy 3alu-
BAIOT BO BHEIIHUH IINHAP TaK, YTOOB! BHYTPEHHMH LHIMHIP GBI 110~
IPyXKeH TOUHO JI0 BEPXHETo Kpast. 3aTeM OCTOPOXHO NOBOPAaUMBAIOT MoK~
BECHOM LWJIMHIP BIPaBO-BIEBO H YCTAHABIMBAIOT «HY/Ib» IUKAJIL IPOTUB
PHCKM yKazaTelisd. ToTdac IMycKalT CEeKYHIOMED U [0 MCTEYCHHH | MUH.
BKJIIOUAIOT IEKTPOABUIaTeNb NPpHOopa. BHEIIHMI 1MIMHAD ¢ pacTBO-
POM HauWHaeT BpalaThes, yBieKas 3a co0oit BHYTPEHHMIA W BCIO NOJI-
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BECHYIO CHUCTEMY, TIPHMYEM BpeMsl 3aMepa cocrasisieT He Gonee 60 ¢. 10
pesepca wKanbl. Ecy mo ucredenuu 60 ¢. MPONOMKAETCS 3aKpyIUBa-
HME HHTH U OTCYTCTBYET peBepc IIKAIBI, OTMEYAIOT YTON 3aKPYYUBAHMSA
(B IaHHOM Cilydae OH GyIeT MouTH Beeraa >70%) U BHKII0YatoT Ipubop,
a CHC yepes 10 MuH. mioxos Booblle He u3Mepsietcs. PacTBop BHOBB
MepeMEILMBAIOT BPYYHYIO BpalieHHeM TOJBECHOTO UMIMHIpPA M OCTaB-
JIAIOT B IOKOE Ha 10 MUH., [10C/ie UCTEUEHUH KOTOPHIX CHOBA 3aMepSIoT
YION 3aKpy4HBAHHS HUTU. CenyeT OTMETHTD, 9TO B KOMILIEKT Ipubopa
BXOIAT 6 HuTed, roe NeNe 5, 6, umetoinve kosddurtment 3.0 vom 3.83 u
npemes u3mepeHus 10 200 Mrc/cM’, UCTIONB3YIOTCS TTPU 3aMePe HOPMATTb-
HBIx (50+10g1Ta, Mrc/cM’) ¥ MOBHIIEHHBIX 3HaueHMi; NeNe 4, 5, umero-
e koadduument 1.25 u npenen usmepenus o 100 Mrc/cM’, HCIOMb-
3yI0TCSl B MAJIOTJIMHUCTBIX ¥ OE3MIMHUCTBIX pacTBopax; NeNe 1, 2, uMe-
omme ko3 duient 0.427 u ipeaen usMepeHus no 40 MI‘C/CMZ, HCTIONb-
3yIOTCA TIpH 3aMepe PACTBOPOB Ha YIIEBOAOPOIHON OCHOBE.

TIpu mamepennu [TCHC npubopom BCH-3 ucnionssyercs Ta xe Me-
ToauKa, 4To U npubopom CHC-2. Mi3MepuTeNbHBLI CTaKaH 3aMoIHSIOT
6YpOBBIM PACTBOPOM, OUHILICHHBEIM OT 1IL1aMa, U CTABAT Ha KPOHIITEHH.
BKIIOYaloT JBUTATENb C YacToTOM BpauieHust 600 o6/MUH. IpH KOTOPOH
PacTBOP pa3MEIIMBAIOT B TedeHHe | MUH. 3aTeM BpallleHUE TIPEKPalLatoT,
YCTAHABTUBAIOT IIKATTY HA «HYITb», PACTBOP OCTABISIIOT B IIOKOE Ha | MMH.,
a YacToTy BpAILlIEHMWs PAcTBOpa MepeKnoyatot Ha (.2 06/MUH. pu KOTO-
POil OTCYMTHIBAIOT MOKA3AHMS WIKAJNEI B MOMCHT Pa3pyLLUECHHA CTPYKTY-
pBI (110 peBepCy LIKANB). AHAIOTUYHBIA 3aMep jenatoT nocae 10 MUH.
MOKOs, TIPEABAPUTENEHO TTOBTOPUB Pa3MELIIMBAHKE PAcTBOpA B TeYEHHE
1 mun. nipu 600 o6/muH. [ICHC BO BCex cilyyasx paccuMTHIBAETCS 1O
dbopmye

B0 = AQy10

TIpu BeiGope nokasateneit [ICHC 3HaueHue 6, Gepercst 3a OCHOBY,
TaK KaK OHO XapaKTepU3yeT yAepXHBAIOLIYIO CIIOCOGHOCTh pacTBOpa, a
3HayeHme 0,y NoIKHO OBITh Ha 50110% 6oapiue 6,. Yacto BeTpeyaloTcs
CHTyalllH, KoToa BenuinHa 6,=0,, wim 6,>0,,, 4To TOBOPUT O HU3KOMH
CTaOWILHOCTH PAcTBOpa, MPOABLIOILEHCS B OCHOBHOM IIPH HEJOCTa-
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TOYHOU KOHLEHTpaly KOJUIOMIHBIX DIMHUCTHIX YACTHUII, BHICOKOI CTe-
MIEHH UX MHTHOMPOBAHMSI, OTCYTCTBHSI XMMUUECKOTO PABHOBECKS U Bpe-
MEHH TIPMIIOKEHUS! CIBUTOBOI HArPy3KH. B pacTBopax Ha BOTHOI OCHO-
Be MOMTEKALIMX YTSOKEIEHHIO, a TAKXKE B HEOCIOXHEHHbIX YCIOBUAX Oy~
peHus, BeTU4UHa 0, JokHa 6bITh B Ipenenax 15-25 glla (MFC/CMZ), a
npu norouieHuu Gomee 210 glla (Mrc/cM’), T.e. IpenebHas BEIMUMHA,
usMepseMas npubopoM. CieayeT OTMETUTh, YTO METOX HM3MEPEHWUs
IICHC gepes 1 u 10 mun. (10 c. u 10 mun. B CIIIA) He oTpaxaer Agii-
CTBUTEJILHOTO TIPeIETFHOTO HAYala U KOHIIA CHBWTA, BEJIUYHHA KOTOPO-
TO 3aBUCUT OT MHOTHX (DaKTOPOB U, B NEPBYIO OYEPEAb, OT BPEMEHNU U
CKOPOCTH csHra. Kpome 9T0T0, BCE PEOIOrMYECKHE YPABHEHUA, BbIpa-
KAIOIAE 3aBUCUMOCTh MEXIY KacaTedbHhM HANPSUKEHHEM U gedopma-
LIMelt (COBUIOM), SIBISTIOTCSI BCETO JULIB MATEMATHYECKON MOETBIO, OT-
paxarwlliell uacaabHOE NOBEAeHUE peaibHbIX Tei. [To3ToMy ToKasaTenn
TIACTHYECKOHN BA3KOCTH W MPEJeNbHOTO AMHAMUYECKOTO HAIPSDKEHUS
CIBUTA UCIIOMB3YIOTCS JIMUIb B TEOPETUIECKUX PACYETAX.

2.1.5 YcnoBHaa BA3KOCTh

VcroBHas BA3KOCTh XapAKTEPU3YeT THAPABIMYECKOE COMPOTUBICHUE
6ypOBOTO pacTBOpa IPOKAYMBAHYIO U ONPEAEISIETCS BUCKOZUMETPOM
BBP-2 (cospman Brepssic B 1930 &, CIIIA). Ilepen HayaaoM paGoTh Bo-
POHKY IIPOMBIBAIOT BOJAOH JUISI CMAYMBAHUSA IOBEPXHOCTH WITH JU3€/Ib-
HBIM TOTUIHBOM IIPH UCIIONB30BaHUHU PACTBOPOB HA YIVIEBOOOPOXHOM
OCHOBE H NPOM3BOIAT MPOBEPKY. JJis1 5T0TO B BOpOHKY 3amuBaerca 700
oM’ TIpecHOii BOIsI, a Bpems uctedermsa 500 cM® xomkHo Gbith 1540.5 c.
Ecyii oHO Gonbilie WIH MEHbILIE, TO IPUOOD He IPUToieH K pabore (BO3-
MOXHO 33COpeHa 5 MM TpyOKa). [Uist u3MepeHust BA3KOCTH mpoGy 6ypo-
BOTO PAcTBOpA, OYUILIEHHYIO OT 1IJIaMa ¢ TIOMOILBIO CETKH TIpHGOpa, Iie-
PEMEIIMBAIOT, 3aJIMBAlOT B BOPOHKY (KOPIIYC HOJIKEH MMETH Ty K€ TEM-
HepaTypy, 4to u pactsop) 700 cM® i Bpemst ieTedeHyst 500 cm’ maeT yc-
JIOBHYIO BA3KOCTh. ITpu naGopaTopHbix paboTax KOIMycKaercs: omnpeme-
JIATH YCHOBHYIO BA3KOCTB: TIPH HcTedeHuu 100 cM® pacTBopa U3 3aMThX
200 cm’ pe3yIbTaT yMHOXaeTcs Ha 4. st yooGeTsa 3aMepa oTBepCTHe
BOPOHKH 3aKPHIBACTCS PE3UHOBOIL IPOOKOH, B KOTOPOI MPOCBEPNEH Ka-
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Hay DIyGuHoi j1o 10 MM nuaMeTpoM 3-4 MM, WM 3aKpHIBACTCH MAbLEM
JIEBOM PyKH. YC/OBHAS (cTaTHYecKasl) BA3KOCTh OOBMHO OOMbIIE IUTac-
THYECKOM BA3KOCTU U 3aBICHT OT BpEeMEHH reieo0pa3oBaHus, [epeMeH -
HOTO JABJIEHHS THAPOCTATUISCKOTO CTON6A U IUIOTHOCTH XHAKOCTH, a
TaKXe oT o0beMa ee MeredeHust. OTHAKO MPOCTOTAa KOHCTPYKHHUU IIPU-
6opa 0GecreyMBaeT LIIMPOKOE eTo pacripocTpaHeHue. ClieyeT OTMETHTD,
9TO MAKCHMATBHAA YC/IOBHAS BA3KOCTD B GOJBIIMHCTRE CIy9acB JOIKHA
B6HTE B Ipemenax 4519 c. (20%), MeHblllee 3HAYEHNE KOTOPOii cBUlE-
TeABCTBYET O HEAOCTATKE KOJIOWIHBIX ITHHUCTHIX YacTull, a Gonblee
— 00 u36BITKE TBePAOH (ha3bi, OKA3BIBAIOIIEH HETATUBHOE BIMAHUE Ha
BCE TEXHHKO-IKOHOMUYECKIE MOKA3aTend GypeHusI.

2.2 NNIOTHOCTb

Iliomunocms — 510 Macca eXMHULE 06beMa BellecTBa, MHGbOpPMaLUI
0 KOTOPO# COEEPXUTCA TaKXe B 7. 5 1 npui. 29. HeobxogumMas 1wior-
HOCTh GYPOBBIX PACTBOPOB HOCTHTAETCH GONBIINMHU T0OaBKAMH HU3KO-
COPTHOM TIHHMB (KpaiiHe HeXelaTelnbHO), PasNIHBIX CONeH U yTsKe-
nareasamu. TIpy BeIcoKoi oTHoCTH (>1.20 r/cM’) JydIe COXpaHseTca
CTaGIIBHOCTD PACTBOPA (YICPXUBaHHE TBEPIBIX YACTUL BO B3BCIICHHOM
COCTOSIHHM), HO ITOT METOR He MOXET CITyXHUTh CPEACTBOM IOBBILIICHUS
HeCyIIe# crrocoGHOCTH PAcTBOPA 32 MCKIIOYEHHEM OTAETIBHBIX CIy4acB.
KpoMe 310T0, HEOTIPABIAHHO BHICOKAS TUIOTHOCTH CHIKAET MEXaHHIeC-
KYIO. CKOPOCTE GypeHHs u3-32 M3GHITOYHOTO JaBNeHNsI cTo6a 6ypoBoro
pPacTBOpa M IOBBINIAET CTOUMOCTH GypoBoro pactBopa. Konrponis 3a
TUIOTHOCTHIO [IPOM3BOIMTCS PYYHBIMHU U ABTOMATUIECKUMU NpUGopaMu,
KOTOPEIE TIOAPA3IEIATCS Ha TIOILTABKOBEIE, BECOBBIE, IbE30METPUUICC-
KHe, YIBTPa3sByKOBbIe U ip. B GypeHuU HanOOIbIee paciipocTpaHEHUE
noxyquam apeomerp ABP-2, mnotHomep BPII-1 1 nMKHOMETpEHI, KOTO-
PHIMH OTIPEAEIISIIOT KAXKYIIYIOCA IDIOTHOCTh PACTBOPA, BEIXOMSAILETO U3
CKBAXWHBI, 4 UICTHHHAS TIIOTHOCTD OMPENEISeTCs PACICTHRIM ITYTEM.

Apeomerp ABP-2 coCTOHT 13 MEPHOTO CTaKaHa, IIOILTABKA CO CTep-
KHEM € IBYMs IKaJIaMH, CHEMHOTO TPY3HKa U Befepka. OCHOBHA IIIKa-
J1a pasgeneHa Ha 2 YacTH, 0 OIHOI 13 KOTOPHIX H3MepseTcs IUIOTHOCTh
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ot 0.9 10 1.7 r/em’, a o BTOpOii OT 1.6 10 2.4 r/CM3 6e3 rpysuxa. [lomnpa-
BOYHAs IKaja CIYXUT IJIs1 IPOBEPKYU MpUbopa MPecHOH WM MOPCKOM
BOJIOW, U €CITM €€ [TOKa3aHus OynyT GoJblie HyJIsl, TO OHU BEIUTAIOTCS, a
€CJIM MEHBLIE HYNSI, TO JOOABISIIOTCS K 3aMEPEHHOM IUIOTHOCTH PACTBO-
pa. [pn 3MepeHNH TIOTHOCTH B YUCTRIA CTAKAH 3ATHBAETCA PACTBOD,
OUMIIEHHBI} OT LIIaMa, COEOMHSIETCH C TOIJIABKOM TIPH 0043aTeIbHOM
BHITECHEHUH M30BITOYHOIO PACTBOPA M3 CTAKAHA, OOMBIBAETCS BOIOH,
YCTaHABIHUBAETCA B BEAEPKO C BOAOH U OTCUMTHIBAIOTCS TIOKA3AHMSI.

Becobl peruaxHele — rootHoMep BPTI-1 (BrepBbie HaYaldu MpUMe-
HATh B CIIIA) cOCTOAT M3 CTOUKM, MEPHOM peilky ¢ IBYMS [IKaJaMH,
JKECTKO CKPEIUIEHHOM ¢ MEPHBIM CTAKAHOM, ABYX [IPU3M, YCTAHABIMBaC-
MbIX Ha TIOAYIUKY CTOMKHM, U IEPEABIKHOTO TPy3a. 3aMephl 1O BepxHeR
wkane or 0.9 o 1.6 r/CM3 OCYIIECTBIAIOTCA Iy IEM YCT4HOBKH MEPHON
peitki Ha TIpaByio TIPH3MY, a 1Mo HIDKHel mkae ot 1.5 10 2.6 r/cM’ Ha
neByto ipuaMy. [1pu 3aMepe IWIOTHOCTH B YMCTHIN CTaKaH 3aIMBAETCS IO
BEPXHEH KPOMKH PacTBOP, OMMILIEHHBII OT IWUIAMa, 3aKPBIBAETCA KPbIIL-
KOH, TIPH 3TOM U30BITOK PacTBOPA, BHITEKINA U3 GOKOROTO OTBEPCTHS,
YAISIETCA.

MepHast peitka co CTAKAHOM YCTAHABIMBAETCS HA JIOOYIO U3 TIPU3M,
M IOCJIE YPAaBHOBEIUVBAHUS JIEBOI M TIPAaBOi YACTEH MpUOOpa MPON3BO-
JUTCS OTCYET ILTOTHOCTH.

INuxsOMeTp NpeacTapnsier co60i CTEKIAMHBINA Y3KOTOPIILIA COCY ¢
METKOM Wi M0G0 anTeuHbil My3BIPEeK aHANOTUYHON KOHCTPYKLHH,
KOTOPBI TIEpel 3aMEPOM IUIOTHOCTU B3BCLIMBAETCSI B YMUCTOM M CYXOM
BHIE, a 3aTEM C AUCTWLIMPOBAHHOM BOMOUW [UIA omnpedeNeHus: ofreMa.
Jasnee B 4MCTBIt CyX0oii MMKHOMETD 3aJIMBACTCA PACTBOP, OYMLIEHHBIA
OT LIJIaMa, TIPY STOM BCTPAXUBAIOT HECKOJIBKO Pa3 Jist yIaJeHUs BO3IY-
Xa, B3BCUIMBAIOT HA BECaX U PACCUMTHIBAIOT 110 opmyrne

p=(P; - P))/V,

e p, — KAKYHacs IIOTHOCTh 6YPOBOTO PacTBoOpa, I/cM’; P, u P, mac-
€a MUKHOMETPa C PacTBOPOM M TYCTOro, T; V, — 06beM UKHOMETpA,
oM’ HctunaHylo IDIOTHOCTL GYPOBOIO PACTBOPA, CONEPKAIIETC ra3000-
pasHBbIe BEIECTBA, PACCUUTHIBAIOT TI0 hopMyITe

56



fnasa 2 D MeToA CBOWHCTB GypoBBIX

B
Prr =y o

To e
100

rae V., — o0beM rasa B pacTBope (omnpenemsierca npubopom II'P-1 wimn
METOAOM pa3baBIcHuUs).

IlnoTHOCTE GypoBOTO pacTBOpa, oGecIieYnBaoIIas PaBeHCTBO THA-
POCTATHYECKOTO JABJIEHHS B CTBOJIC CKBAXXWHBI U B ILTACTE, PACCUMTHI-
Baercs 1no ¢opmyne

P = 10P,/H,

rie P, — miacToBoe naBneHue, KI‘C/CMZ; H — riay6uHa CKBaXHHBI, M.
Hasnexue, 1718 NpeXOTBpALIeHHs BHIOPOCA, CO3AABAEMOE IUIOTHOCTBIO
GyPOBOIO PACcTBOPA, NOIKHO MPEBLILIATH IUIACTOBOE MMHIMYM Ha 1.4 MITa
1 MakcUMyM Ha 3.5 MITa.

2.3 PUNLTPAUNSA

OubTPallMOHHBIE MPOLECCH HPY MPOMBIBKE CKBAXXHH BEITIOTHAIOT
ONTHY M3 BaXHEHIINX POJIEH B LIEJISIX COXPAHEHUs! IIPOHULIAEMOCTH TIPO-
IYKTUBHOTO ILUIACTa, PeAyIpeXIcHus aBapHitHOCTH U T.4. [Ip TpOMEBIB-
K€ MCIIOIB3YIOTCS PA3TUIHbIE TUIIBI OYPOBEIX PACTBOPOB, OTHU U3 KOTO-
PBiX {IMHUCTBIC) OTKJIAABIBAIOT HA CTEHKAX CKBAXUHbI ITTMHUCTYIO KOPKY
o AeHCTBUEM mepenala JaBieHus ¥ T.4., Y APYrux (Ge3TIHHUCTHIX)
KOpKa OTCYTCTBYeT. TBepras ¢asa IIMHUCTBIX PacTBOPOB, IPOHUKAS B
TPUCTBOJIBHYIO YaCTh CKBAXWHEI, 00pa3yeT KOPKY, Yepe3 KOTOpYIO Mpo-
HUKaeT GWIBTPAT, 00heM KOTOPOTO MPOIOPLUMOHANIEH KOMUIECTBY OTIO-
XKuUBILUXCS yacThL. [Ipy 3TOM CiemyeT y4ecTh, YTO NPOHMLIAEMOCTD IO~
pox cocTarnseT B cpegHem 0.01-1 MXM’, a IIMHUCTOH KOPKH BCETO = Inm’.
B 6e3rmMHUCTEIX pacTBOpax NPH OTCYTCTBUM KOPKHM pacTBop OyneT He-
TPepPBIBHO GMIIBTPOBATLCS B IPOHUIIAEMBIE IIPOAYKTHBHAIE IUTACTHI U 3a-
COPSITH X, TO3TOMY PIIIBTpalys TAKMX PACTBOPOB AO/KHA OBITh HEe 60~
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nee 5 eM’/30 MuH. [Tpy GypeHIY CKBaXHHBI TIPOSIBIIAETCS CTATUYECKAS,
IMHAMMYECKAST U MTHOBEHHAs! (QIUTBTPAIIMA.

TIpu ¢ Kol pu. 4uu HeT UUPKYISIUAK pactBopa. O6beM
unbrpata (GuabTpyeTcs Beero 5%) U TORIMHA ITUHUCTOH KOPKH IIPo-
MOPLHOHATBLHE KOPHIO KBAIPATHOMY BPEMEHH (T.€. MX POCT 3aMeRIseT-
cs1 B GobIMHCTBEe GYPOBBIX PACTBOPOB, @ HE3HAYMTENbHAs OMUbKa Ha
MTHOBEHHYIO QUIBTPAIMIO He yuuThiBactcd). TIpy 9TOM JaBieHHe 1o
YTH He BIMSAET Ha QWIBTPALIMOHHBIE TOTepy GYPOBBIX PacTBOPOB Ha BOI-
HOlt OCHOBE, TIPHIOTOBIEHHBIX M3 KAueCTBeHHOTO GEHTOHHUTA. DTO SIB-
JIeHyie CBA3AHO C YaCTHYHOM CXMUMAEMOCTHIO KOPKH, OpMOii U pa3Mme-
POM TJIMHHCTHIX YACTHII X CHYDKCHHMEM e¢ NPOHULIAEMOCTH C IOBBILIE-
HHeM HaBReHHs. B pacTBopax Ha yIiIeBOJOPOIHOM OCHOBE NaBJICHUE
MOBBIIIAET BA3KOCTh (DUIIBTPATAa M CIIOCOGCTBYET CHIDKEHHIO (DUIBETpa-
1. TIpy MOBBILIEHHBIX TEMITEPATYpax B PacTBOpax Ha BOXHOM OCHOBE
BA3KOCTh (GIIBTPATA YMEHBIIAETCH ¢ YBETMUEHHEM ero o0beMa U poc-
toM ¢wisrpannn. Ecau cratmyeckas dunwrpauusa mpu 20°C pasHa 3-4
CM3/30 MHH., To ipa 200°C osa focruraet 60-70 cM’/30 MUH., T.e. BO3-
pactaet B 20 u 6onee pas. Kpome 31010, TOBEIIEHHASA TEMIIEPATYPa CII0-
COGCTBYET HAPYIIEHHIO IEKTPOXUMUMECKOTO PABHOBECHSI B PACTBODE,
YTO BHI3LIBAET KOATY/ISLIMOHHLIC IPOLIECCH M YBeIMMeHHE IPOHHLIAEMO-
CTH [TIMHKCTOM KOPKM M, B KOHEYHOM cueTe, pocT Ghubrpanui. Jlo TeM-
meparypsl 130°C BSI3KOCTB (DUIBTpaTa CHIDKaeTCs ObICTpee, YEM KOoary-
neaumd, a Beiie 130°C — Hao60opoT, 0coOEeHHO MPH HENOCTATKE OPTaHU-
YeCKHX 3alIMTHLIX xuMpeareuTon. TToBreHHas TeMmneparypa (100°C u
60Iee) BEI3BIBAET TAKKE TEPMOOKUCTUTEIBHYIO TECTPYKIIMIO MHOTHX
TMOHM3UTENEH QUITETPAIINM, YTO TIPHBOIUT K HEOGPATIMOMY IIOBEHIILE-
HMIO QUIBTpAuy, KOTOpas CHILKACTCS C MOBBIUICHUEM CONEPXKAHUA
TBepoii dasbl B pacTBOPE, IIPU 3TOM OOBEM U TOJIIIMHA IIMHUCTON KOP-
KU yBeMIuBaloTcs. ToqUIMHA TIUHUCTOM KOPKY B CTATUYECKHUX YCIO-
BUSIX BO MHOTHX [JIMHUCTBHIX PACTBOPAX YBEIHUMBACTCS HEOMPEALTCH-
HO [IOJITO, B CBSI3H C POCTOM (DHIBTPALIM, [IPH BTOM COIEPKAHMKE BOJIBI
(bunprpara) B IMHUCTOM KOPKE JIMIIb HEMHOTO MEHBILIE, YeM B Ha-
GYXIIHX TTMHAX HA CTEHKAX CKBAXWHBL M IPAKTHICCKH HE 3aBHCHUT OT
0GbeMHOI J0NTH TBeplol a3kl B pacTBOpPE, YTO MOXKET CIYXKHTH MEepoit
HabyxaeMocTH TIUHBL. [IpoHUIIaeMOCTh TTIMHUCTOM KOPKH M CKOPOCTh
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Mhasa 2 DUINKO-XHMUYECKUE METOABI KOHTPONA CBONCTB BYPOBLIX

GUIBTpalMK SBASIOTCA OCHOBHBIMHM IApaMETPaMH, OT KOTODBIX 3aBH-
CUT KaK CTaTH4ecKas, TaK ¥ JHHaMUdecKasa hunsTpanus. MUHMMATb-
Hasg MPOHUHAEMOCTH KOPKH JOCTHIAETCS IPY UCTIONb30BAHHH CYCIIEH-
34t Ha NIPEeCHOI BoAE U3 KaYeCTBEHHOTO GEHTOHMTA, BCIEACTBHE ILTa~
CTHHYATOM CTPYKTYPHI TIMHHUCTHIX YacTHL. TToHusuTeMH HUIBTpaLun
(KM u ap.) TakKe CHUXAIOT IIPOHULAEMOCTh KOPKH, 32 CYET 4aCTH4-
HO agcopOUMH Ha IMHUCTHIX YaCTHLAX M YACTUYHOTO 3aKYIIOPUBA-
HUS TI0D, a TAKXKE ITOBHIEHUS BA3KOCTH GUALTPATA M NEHCTBUS S1eK-
TPHUYECKOTO 3apsA/a acTUIL {CM. Takxe 1. 1; 5). JomoaHuTeIBHOe CHI-
JKeHHE MIPOHMLAEMOCTH KOPKH MPOUCXOTUT Tpu 06paboTKe GYPOBBIX
PacTBOPOB IIOHU3UTEIAMH BA3KOCTH, 34 CUET HOHOOOMEHHBIX IIPOIIEC-
COB M IMCTIEPTUPOBAHUS TJIHH.

Junamusecxas dussmpayus IPOSBIAETCS IPU HUPKYIALMA 6YPOBO-
TO pacTBOpa, IIPU 3ToM 00BeM GIUTbTpara coctasisier 95% (8 19 pas 6osb-
wre). ToamyHa MUHUCTOR KOPKH OTPaHIYEHA PO3UOHHBIM BO3AEHCTBY -
€M IIOTOKa OYpOBOTO PacTBOpa M Ha ONpeNelIeHHOM 3Tale CTAHOBUTCS
TOCTOSHHOH (IIPH PaBEHCTBE CKOPOCTEH pOCTa KOPKU U ¢ 5po3un). MHa-
Y€ TOBOPS, IIPU NMOCTOSHHOMH CKOPOCTH (DITBTpaIii KOPKA HE HMEET PhIX-
JIOH MOBEPXHOCTH (OT/IMYHE OT KOPKHM TPH CTATUYECKON QUIIBTPALINHN).
Ha cxopoctb AUHAMIYECKON (GHIETPALIUAM BIUSIET TAKKE TEMIIEPATYpa.
Tak, ecmu npu 20°C cratudeckast GuisTpanus cocrasiser 3-4 CM3/30
MHEH., To nipu 200°C muHaMudecKast QUIBTpais BospacTaet 1o 150-290
eM’/30 MuH., Te. B 50-60 pa3. [Ipx aToM, ecnu BeaMuHHA GIETPALIMM
TIpY TeMIlepaType 3abos, onpeneneHHas GWIBIP-NPecCoM, MPEBHILIACT
sHayeHne 79/P (>15 cm’/30 mun.), roe P — nepenai gapieHud, MIla,
TO BEPOATHOCTb IIPUXBATA PE3KO BO3pAcTaet, 0COOEHHO B MPOHUIAEMBIX
rtactax. Ipuuem, ecin duisTpauns Ha 3a60e BospacTaer B 1.5 pasa, To u
TOJIIIHA KOPKH yBeanymBaeTcs B 1.5 pasa. Hammaune muddepenimans-
HOIO JABJIeHUS (Pa3HOCTh MEXIY THAPOCTATHIECKUM W IUTACTOBHIM IaB-
JIEHHSIMK), IPUBOIWT K BO3HUKHOBEHUIO OTPAHMYEHHON HECTALIAOHAD-
HOJ 3a00HHOH GhHIETpaui 6ypOBOTO PACTBOPa M CHIKEHHUIO 3D GhEKTHB-
HOCTH pa3pyIUeHHS TOpHOIT TOPOXEl, BBUAY 00pasoBaHus MoM J0J0TOM
BHYTPeHHEH NIMHUCTON KOPKHM ¥ 3aKyIIOPKM [OP YaCTHMIaMM BBIOYDEH-
Hoii noposss. [IpryeM paguanmbHast GFUTBTpALMs BCELAA BHILIE, YEM TUIOC-
KoMapaiie/ibHasi, YTO He YIUTHIBAETCS. KOHCTPYKLMEN TPHOGOpPOB.
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f.A. PrzaHos 10 6YpOBbIM pacTBopanM

Menc ghunbmpayya — 3TO IPOHVKHOBEHUE METHYARIINX 9ac-
THL Yepe3 GUIbTP OyMard, Ipexie YeM MPoU30OHIeT 3aKyIopKa ee TIop,
MpH BpeMeHH 6iu3koM K Hyimio (1-2 ¢.). [Tpu 6ypernu MrHOBeHHasT HiTb-
TPaLUsI MOXET ObITh BECbMa GONBILONH, OCODEHHO B IIPOHULIAEMBIX 110-
pofax | MPH OTCYTCTBUM B PACTBOPE MENBYANIINX YACTUL, YTO MOXET
IIPUBECTH K IIPUXBATY OypUIBHEIX TPYD. B cpenHeM BeMYMHa MTHOBEH-
HOIt (pYUIBTpaLy TODKHA GBITH He Gonee 2-3 cM’/30 MHH., T.e. B 5 pa3
MEHBIIIE CTaTHIeCKol unbrparyu. BoabumHcTBO GHIBTPALHOHHBIX
MPOIIECCOB TTIOOYUHSIETCS 3aKOHY Jlapcu M KOHTPONUpPYyeTcsi B OypeHmm
npubopamu BM-6, ®JIP-1, YUB-2 (Brepsbie npubop tuna BM-6 co-
3maH B 1937 1., CIIIA) ¥ BaKyyMHBIM CIIOCOGOM.

IIprGop BM-6 tipefiHa3HaYeH I H3MEPEHWS CTaTHdecKo BIsTpa-
MM TIpH Temrieparype ot +10°C mo 80°C u nepenage gasieHud | IG"C/CMZ.
OH COCTOMT K3 TPEX 4YacTeil: HATOPHOro M (MIILTPALIMOHHOTO Y3I0B K
onopHoro noanoHa. Ilepen HauamoM pabOTEI BEIPE3aIoT 0 pa3sMepy Me-
TAJUTHYECKOM peleTKH 1Ba ucTa GunbrpoBanbHoON OymMaru, OIUH U3 HUX
CMAYMBAIOT BOAOM, HAKTAJBIBAIOT HA PEIIETKY M BCTABISTIOT BMECTE C HEH
B HIDKHIOIO YAaCTh (HMUIBTPAIIMOHHOTO CTaKaHa, COBMELIasi BHITOYKY CTa-
KaHa C PEIIETKOM, ¥ HABOPAYUBAIOT MIONUIOH ¢ 3aKPHTHIM BUHTOM. 3aTeM
B CTAKaH HAIMBACTCH IMHUCTHIA PACTBOD Ha 3-4 MM HUXE Kpas Topio-
BUHEL, HABOPAYHBAETCS IIWIMHIP, C NPEIBAPUTEILHO 33KPHTHIM KJTara-
HOM, HajmBaeTcs qusenbHoe wi M-30A Macio Ha 5-10 MM HIDKe Bepx-
HETO Kpas ¥ BCTABIACTCH IUTYHXeD cO mKamoi. OTKpEBaHUEM KilaraHa
BBHITYCKAIOT M30BITOK MAC/A U3 MATHHAPA JO COBMEILEHHUS HYJIEBOTO He-
JICHUS HA IKAIe ¢ PUCKOU HA BTYJIKEe, BKITIOYAIOT CEKYHIOMED M Uepe3
40 MUH, TIOKA3aHUA [IKATBI TOKHE GHTE He Gostee 0.3 menenus. Ecin
mociie cGOpKH Mpubopa ¢ pacTBOPOM M OTKPHITHS BUHTA B TIOTIOHE ILTYH-
Kep OIYCKaeTes cpasy Ha 2 IeeHus, a Tocyie BIepRku 30 MIH. Ha IIKa-
e oTMedeHo 20 AeeHuit, To duIsTpaims 6ymer 18 oM’/30 M. Hormyc-
KaeTcs ONMyCKaHKe TUIYHXepa HIDKe HYJIeBOM OTMETKH He Gosee 6 nese-
HMiA, a ecau 10 DeneHuii 1 Gosiee (Hay4Me Tasa B pacTBOPE), TO ILTYH-
JKep CHAMAETCS, B HETO 3aJIMBACTCA MACO, M OH OISATH BCTaBISICTCA B
UIHHAD, TPU 3TOM IIKATA OCTAHOBUTCS Ha 2-4 JNeJ¢HUs BEILIE HYJS.
Bee ykasaHHBIe Orepaliy clieAyeT BHIMOMHAITE GHCTPO, TaK KaK IpH
HecTaGMIBHBIX PACcTBOPax 3a BpeMs ¢ MOMEHTAa HAJIHBa PacIBOpa B CTa-
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Mmaea 2 DUIKKO-XMMHMECKUE METOALI KOHTPONA CBOACTB BypOBbIX

KaH J0 Hayana ¢GpuIbTpaluu MOXeT 06pa30BaThCs OCANOK, BCICACTBUE
4eTO UCKA3KTCs Pe3yIbTaT u3MepeHys. Bo usbexanne 3aBUCaHU TLTYH-
xKepa ero yepes 5 u 10 MuH. (2 paza) npoBOpaYMBAIOT pyKoii. B HekoTo-
PBIX coydasx (HedTerasoBOIOUPOSIBICHNS, CPOYHOE MPOBENCHUE GOTb-
1HOTO KONMYECTBA AHANN30B U T.I.) IMPUMEHSIETCS YCKOPEHHBIN MeTOX
onpenencHus unprpaunu vepes 7.5 MUH. U PE3YNbTAT YMHOXAETCS
Ha IBa (\130/\/7.5 =2). OTOT METOA ITPUMEHUM TOJILKO NMPH CTATHUECKOM
dunsrpaiu 1o 15 CM3/30 MMH., IPM 3TOM MOTPEILHOCTE COCTaBIsET
He Gonee 15%. T1o 3Toil Xe METOAUKE OIYCKAeTCsl U3MEePEHHE hUIbT-
pauuu yepes 2.5 MUH. U Pe3yIbTaT YMHOXAeTCsI Ha Kosdduruenr 3.5
(\/30/\/2.5 =3.5). Tak Kak ukana mpudopa OTTapupoBaHa TOTBKO Ha (DUJib-
Tpauuio 40 oM’ /30 MUH., YCKOpEHHBIE MeTOBI 3QdEKTUBHEI U TIPU Bbl-
cokolt drurkrpaiyy (45, 145 cM*/30 MMH.), 4TO TIO3BONSACT GHICTPO yeTa-
HOBUTb ONTUMATBHYIO 100aBKY IIOHU3UTENST QIIBTPALIMHU.

Iputop OIP-1 npenHazHaded LA U3MEPEHUS CTATUIECKON (T~
Tpauuu npu temneparype ot +10°C (Huxe GMIBTpallus YMEHBIIACT-
cs1) Ao 80°C u mepemnane aasnerus 7 kre/cM’. OH COCTOMT U3 CTAKaHa
IS PacTBOPA, MOHKKAIOLIETO peayKropa ot 150 l(rc:/cm2 10 7 xrc/cM’
u Oasnona ¢ razom. IIpuHimn paboTs u npoBepka npudopa GJIP-1
agarornyeH BM-6. inst 9T0ro MOJIHOCTHIO OTBOPAYMBAETCS BUHT pe-
JYKTOpa, a TIPONYCKHOU KJIallaH 3aKphIBAeTCs IO ynopa. B crakax 3a-
JuBaeTcss 6ypoBOM pacTBOp, OYMILEHHBIH OT JIaMa, CTABHTCS YILIOT-
Hsollee KONBLO, Ha KOTOPOE JIOXKHUTCS JBa JIHCTa (OMH CMOYEH BO-
Hoi) GUNBTPOBANLHON OyMaru, CeTKa U 3aKphiBAeTCsl KPHIIIKOW CcTa-
kaHa. Ilox crakaH ycTaHaBTMBAaeTCA IUWUIMHAD ¢ JJEHUSIMH UTA Oripe-
JeneHHs obbeMa duabTpara. 3aTeM OTBOpaYMBAETCS BEHTIIH Gasnio-
HAa, IOBOPOTOM PETYJIMPOBOYHOTO BUHTA PEAYKTOPA [10 4ACOBOI cTpeliKe
YCTAHABJIMBACTCS ABIEHME HA BHIXOE M3 PEAYKTOPa 7 KIC/CM, OTBO-
PAayMBaeTCsl BHHT ITPOIMYCKHOTO KjIanaHa Ha 3.5 060poTa, M OTHOBpE-
MEHHO BKJIIOuaeTcsi ceKyHaoMep. Yepes 30 MUH. 3aKpHITh BUHT KJlana-
Ha [0 yIIopa 1 BEHTHJIb 6a/UioHa, CHATh Noka3aHus 06beMa (pUIIbTpaTa
W paccynTaTh QUiIsTpaLnio

=2V,
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f.A. PasaHos 0 BypoBbiM

1€ 2 — OTHOUIEHNE IUIOINALH CTaHAAPTHOTO (HINETPA THAMETPOM 75 MM
K Wiomam ¢GunbTpanuy GWIsTp-nipecea; V,, — 00beM (iuisTpara, oM.

TIpu6op YU B-2 npeaHasHaYeH LI M3MEPEHUs CTATUYECKON Gutb-
Tpaituu mpm Temrepatype ot +10°C mo 250°C u nepenage JaBleHus
50 Kl'C/CMZ, TMPUHUMI paboTs KOTOPOTO aHasioruyeH npubopam OJIP-1
u BM-6.

BakyyMuuiit crioco6 MpeqHasHa4deH [UIS U3MepeHHs CTaTHIECKOH
(bUIBTpALiNK TIPU KOMHATHOM TeMIlEpaType M IMpUMeHsieTcs OOBYHO B
CTAIIMOHAPHBIX JTAGOPaTOpUsIX. YCTAHOBKA COCTOMT U3 BaKYyMHBIX Ha-
coca, MAHOMETpA ¥ KoNOb ByH3eHa, B KOTOPYIO TOMELIAETCA TPalyHpo-
BaHHas pobupka A cbopa ¢unsrpara. Konba 3akphiBaeTcsl pE3SHHO-
BOI TIPOOKOIL ¢ OTBepCTHEM, Kylia YCTaHaBIMBacTCs BOpOHKA bloxHepa.
Jlna samepa duBTpaliiy Ha MepGOPHPOBAHHYIO *IACTh BOPOHKH YKJa-
IBIBAETCA JIBA JiucTa (OOMH CMOYEH BOIOM) (PUisTpoBaIbHON OyMaru 1o
JIUAaMeTPy BOPOHKH, M Ha KOPOTKOE BPeMs BKJIOYaeTCA BaKYYMHBIN Ha-
coc mis npywxuManus 6ymaru. [lepekpris KpaH Konoel, e MPOU3BO-
IMTCA OmnpejesieHre (KpaHbl Ha BCEX OCTAIBHBIX TPYOKax 3aKpBITHI),
BKJTIOYAIOT BAKYYMHEIN HACOC, M 3aJIMBAIOT B IMIHHIPUIECKYIO 94CTh
BOPOHKH MCIHITYEMEIH pacTBOp. 110 JOCTHXEHNIO MAKCIMAJIBHOTO Pas-
peXeHyst OTKPBIBAIOT KPaH, U BKIOYaloT cekyHaoMep. Yepes 30 MuH.
NMEPEKPHIBAIOT KPaH, CHUMAIOT BOPOHKY, JOCTAIOT NPOOHPKY, M H3MepA-
10T 065eM QUILTPaTa V. Ecu muamerp TMHIPHYECKOH YaCTH BOPOH-
Ku He paBeH 75 MM, TO onpegensiercsa kKoahdULMeHT epecdeTa

K, = 56,25/,

rae [, — miameTp QuabTpa, MM;
DuibTpaLKs paccunreiBacTes o Gopmyie

b=x,V,

TIpeMMyLIECTBAMM STOTO CHOCO0A ABNAIOTCS Gomee OIArONpUSITHRIE
YCIIOBUMS M3MEPEHMSI, BOSMOXHOCTh IIPOBENCHMS] HECKOJILKUX 3aMEPOB
ONHUM JIaOOPAHTOM Y UCCIIENOBAHUE CTAOUIBHBIX A3PHPOBAHHBIX XKW1~
KOCTEM.
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Thaea 2 L MeToas CBOKCTB GYPOBLIX

2.4 ONPEAENEHUE JIMNKOCTU MMWHUCTON KOPKMN

BTOT nokasarens namepsiercs: npubopom [11-1, uaroToBTeHHEIH 10
motemu FO. C. XKyxosuukoro. OH COCTOMT 43 OCHOBaHUs (0T mpubopa
CHC-2), Ha XOTOpDOM YKpeIleHa NIapHUPHOHAKIOHHAS TUIOLIANKA C
PeryJIHpyeMBbIM BUHTOM M IUKaTbL. JUTA U3MEPEHUS JIUNKOCTH TMHHC-
Tag KopKa, noaydeHHas yepe3 30 MUH. BBIIEPXKKH Ha nipuGope BM-6,
OUMIIAETCS CBEPXY OT Teie0Gpa3HOro C/Ios JIETKOI CTpyeil BOAB M YKiia-
JIBIBACTCSI BMeCTe ¢ (DIIBTPOBANIbHOM GyMaroii Ha IUTOINAMKY, YCTAHOB-
JIEHHYIO B TODU30HTAJIBHOM TOOXEHHUH. 3aTeM Ha KOPKY JIOXKUTCH Me-
TAUTHYECKUH Ipy3 pasMepoM 10x10x60 MM, 06paboTaHHbI 110 4 KII. Yl-
CTOTHI, U BEIIEPXKUBaeTcA B nokoe 3 muH. Mocse 3Toro miouanka nog-
HHMAETCSI ¢ OMOLIBIO BUHTA, M MOMEHT Hayasa CKOJBXEHHs rpy3a yKa-
3BIBAET YTOJ WM JIMIIKOCTh TJIMHKCTON KOPKH, Ge30macHas BeTHYMHA
KOTOPpOii paBHa 1,5 r/cM’. Pacuer JHIKOCTH BeneTcs o dopmyre

_ P-sing,

A="%

roe P — Bec rpysa, r; ¢ — yroJ HaKJIOHA ILTOIBAIKY, rpanyc; F — mio-
Hiajk KOHTAKTA IPy3a ¢ KOPKO# Gyposoro pactsopa, cm’. TIpu nunkocTH
Gonee 1.5 r/cM’, HeobxommMa 06paboTKa HYpoOBOTO PACTBOPa CMA30YHbI-
MH go6aBKaMH. DTOT criocob He MOXET MONEIUPOBATh YCIOBUS CKBa-
XKHMHBI, HO TIPOCTOTA €r0 KOHCTPYKUUHN M OOCITYXHUBAHUS, MO3BOMMIHA
NPaKTUYECKN JTUKBUIUPOBATh NIPUIKIIaHUE GYPHIBHEIX TpYG B OAO
«QpeHbypITEONOTHS» B TEYEHHE MOCHEAHUX 25 JieT. AHaTOTHYHbII TIpH-
6op ¢ ripuBonOM OT ekTpomBUraTens noa mmppoM «KTK-2» BeImyc-
xaercst OAO «A3uMyT», . Yiba. CyiecTByeT HECKOJIBKO HAUMEHOBAHHIA
6oJiee CIOXHEBIX MPUGOPOB, MO3BOJBIIONIMX YACTUIHO MOAEIMPOBATE YC-
JTOBUISI CKBRXXWHBEI TIPH MCITBITAHHH CMA3BIBAIOLIMX M AHTH(PPUKIIHOHHBIX
CBOWCTB [JIMHUCTON KOPKH (MOJEPHUIUPOBAHHASN YETBIPEXUIAPHKOBAS
MmaumHa TpeHusi, CP-1 u HK-1), Ho oHM He MOoNy4uiy mWnpoKoro pac-
HPOCTPaHEHNs1 B TIPOMBICIOBOH NMPaKTUKE M MCHOMB3YIOTCH B CTALIMO-
HapHBIX 1a0opaTopusiX.



LA PraaHoB no GypoBbIM

2.5 OMPEJE/IEHVE KOHLEEHTPALIMM BOAOPO/HbBIX
MOHOB (PH)

Bemunna pH xapakTepusyeT KMCJIOTHOCTh WIH LIETOYHOCTb Gy-
posoro pactsopa. IIpu pH<7 xuzakocts Kucias, npu pH=7 — Heiir-
panbhasg, npu pH>7 — menounas. IIpyu yBeIMYeHNN KOHUEHTPALUK
BoopoaHbix MoHos (H), cBa3aHHBIX ¢ auccormauueit Bogs H,0 <
H' + OH’, KUCIOTHOCTb MOBLIIIAETCA, & KOHIIEHTPALUS THIPOKCHIIb-
HBIX TPYTIN yMeHblaeTcs, ¥ Haobopor. Eciu pH cunxaercs ¢ 7 1o 6,
TO KOHIIEHTPAIMA BOJOPOIHLIX UOHOB yBequumBaetcst B 10 pa3, ac 7
1m0 5 — B 100 paa.

Kiaccnduxarust xuakocteit o sennuuse pH npusenena Huxe:

pH<S — CHJIHO KUCIBIE
pHor 5.1 007 — ¢1abo KUCTIBIe
pHor7.1 5o 8.5 — CJ1a60 IEeNOUHBIE
pHor85m0 11 — LIEJOYHbIe
pH>11.1 — BBICOKOLLEIOYHbIE

pH ormpenesiercs Kak oTpULiaTeIbHBIN ToTapudM COTepXaHud BO-
JOPOIHBEIX HOHOB B pacTeope, T.e. pH = -lgH" u urpaer axuyio pons
MPU PETYINPOBAHKM CBOICTB GypOBHIX pacTBOpoB. CleqyeT OTMETHUTE,
yro eci pH B pacTope paBen 10, To B punbrpare 3TOTO pacTBOpa OH
GymeT Bceraa MeHblile IpUOIM3UTENIbHO Ha 1 3a cueT ancopbumu OH”
Ha TIIMHUCTBIX YacTHuax. Mamensns pH, MOXHO peryliupoBaTb peoso-
rudecKue, GUIBTpaltMOHHEIE, A0pa3UBHEIE, KOPPO3UOHHEIE U APYTHe
cBoiicTBa GypoBHEIX pacTBOPoB. M3BecTHO, YTO GONBIIMHCTBO XUMpea-
TeHTOB 3(h¢heKTUBHO AeifcTByeT Tonbko Iipu pH>7, a npu BeicokoM pH,
PACTBOPHUMOCTD KAJbI{Usl OYEHb OTPAHUYEHA H NO3BOJIET HMETH €TO B
CcBOGOIHOM COCTOSHHMM B HEKOTOPHIX THIAX KaTbLUUEBBIX PACTBOPOB,
CeRyeT OTMETHTD, YTO B [MOCJAESTHUE TOTbI OCBOEH BBITIYCK MHOTUX XHM-
peareHTOB, paboraloux npd pH=6 u 6onee. [Ipn pH<6 Gypossie pa-
CTBOPBL MMEIOT HU3KYIO CTabHIIBHOCTb, He ToffaloTcs obpaboTke, He
JUCTIEPTUpYeTCS TIXHA U T.1. [Ipy HaM4yuM B CKBAXHHE TIOPOJ, € KHC-
JIOM peakuueit (TUc, aHTUAPHT U [p.), HE TIEPEKPHITHIX 00CATHON KO-
JIOHHOM TIIMHUCTHIX TIOPOA, HOCTYINIEHMH TIACTOBBIX BOI U CEPOBO-
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ﬁ’ﬁaaa 2 PUIUKO-XUMUHECKUE METO/bI KOHTPONIA CBOWCTS BYPOBLIX

JOpOZa, a TAKXKE ITOBBILLIEHHBIX TeMIepatyp, pH pacTBOpoB Beeraa cCHU-
sKaeTcs, TPUYEM 4acTo IO HeoOGpaTHMOro COCTOSIHUS. [Iig onpeaese-
HUsSL KOHIEHTPALMH BOJIOPOAHBIX HOHOB TIPUMEHSIETCS KONOPUMETPH-
qeCKUI METOI ¢ UCTIONBb30BAHHEM MHAMKATOPHOM GYMard ¥ IOTEHIM~
'OMETPMYECKUIA, C MCTIONb30BaHUEM pasmuaHbx pH-MeTpos. Tepaorit
METOI TIPOCT, HO SIBISETCS MPHOIUKEHHBIM C IIOTPEIHOCTHIO 10 0.5,
a B CJIy4ae BRICOKOM KOHLICHTpalUH coeit — HeHageXubiM, [IpuHuun
paboThl 3aKTIOYAETCA B TOM, YTO MHIMKATOPHast GyMara, IponuTas-
Hasl OPTaHHYECKUMH KPACUTEISIMU, IIPH KOHTAKTE C PACTBOPOM OIHOH
CTOPOHOM IIPOSBIAIOTCS PA3TUYHBIC LIBETA HAa APYTOH CTOPOHE MOTOC-
KM ¥ CPaBHUBAETCS CO CTAHAAPTHOMN LBETHOM mKanoi. OnHaKo (huiib-
TpaThl OBIBAIOT MYTHEIMH MM OKPAUICHHBIMM, YTO 3aTPYAHAET IIPHME-
HEHUE 9TOr0 METOA, HO MPOCTOTA 3aMePa JC/I4I0T €10 HE3AMEHUMBIM
B HOJEBBIX YCAOBHAX M Jabopatopusx npennpustuit. Bropoil metox
6oJiee TOUEH U UCTIONB3YETCS B CTAMOHAPHBIX JabopaTopusx. 3a py-
Ge3KOM BBIMYCKAIOTCH KapMaHHBIe pH-MeTphL.

2.6 ONPEAENEHUE CTABU/IbHOCTU

CTabWIBHOCTD UIPaeT BAXHEHITYIO poJib OPU UCTOJIB30OBAHMH, B
TIEPBYIO OUepenb, YISIKENCHHBIX GYPOBBIX PACTBOPOR M XaPAKTEPH3YET
YAEPXKUBAIOIIYIO CIIOCOOHOCTL pacTBopa. st ofnpeneneHus cTabHIb-
HOCTH HcTionb3yeTcs wunuHap LC-2, KoTophI 3am0aHIeTcs 10 Kpacs
6ypOBBIM PACTBOPOM, TPEBAPHUTENBHO TIEPEMEIITAHHBIM M OUMIIIEHHBIM
OT IIUIaMa, M OCTABJIACTCS B MOKoe Ha 24+2 yaca. 3aTteM OTKPHIBAIOT
po6Ky GOKOBOTO OTBOJA, CMBAIOT BEPXHIOW YaCTh PACTBOPA B KPYXK-
Ky, TIEPEMELIUBAIOT U 3aMEPSIOT TUIOTHOCTS. 3aKphIBAIOT TIPOGKOM OT-
BOJI, NEPEMELINBAIOT BPYYHYI0 HIIKHIOI YACTh PACTBOPA U 3aMEPSIIOT
IIOTHOCTB. Mepoil cTaGUIbHOCTH ABISIETCS PA3HOCTD B IUIOTHOCTSAX
PAacTBOpa BepXHEH M HUXHEH YacTH IMIHHAPA, KOTOPAas TOTKHA GBITH
He Gonee 0.02 r/cM3 IUIS1 HEYTAXKENIEHHBIX pacTBOPoB ¥ He Gonee 0.04 u
0.06 r/cm’ 11 YTSIKETEHHEIX PACTBOPOB ¢ IVIOTHOCTHIO I/ev’ 1o 1.5 1
GoJee, COOTBETCTBEHHO.
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2.7 ONPEAENEHUE COAEPHAHUA NECKA

Tlecox omnpenessieTcss B OCHOBHOM HPY UCTIONB30BAHHH HU3KOKAYE-
CTBEHHBIX IVIMH JUISL IPUTOTOBNIEHUS GYPOBBIX PACTBOPOB, 4 TAKXKE TIPH
HaIMYUH BEIOYPEHHON OPOLK! U XapaKTepU3yeT BOIMOKHYIO abpa3uB-
HOCTb PaCTBOPA, VIS YeTO MPUMCHSETCS MeTA/UTMYeCKUH OTCTONHHK
OM-2. [Inst 37010 B KPHIUKY Nprbopa HamusaoT 50 ¢’ GypoBoro pa-
CTBOPA 1 BIVBAIOT B OTCTOMHIK, 3aTeM OTMEpAIOT 450 cM’ BOIBL, YACTHIO
KOTOPO# OGMBIBAIOT KPHILIKY, M BCE BLUIMBAIOT B OTCTOMHMK IO GOKOBO-
r0 oTBepCTHs. IIpH M3GEITKE BOIBI CAGIYET ITOTOKAATH TOKA OHA BHITE-
yeT. 3aKPHIBAIOT KPHIMIKY M, MPUXUMAst OTBEPCTHE TTANBIEM, HHTCHCHB-
HO B3GAJITHBAIOT CYCMICH3HIO B OTCTOHHKKG, MOBOPAYMBAIOT MPHOOD B
BEPTUKATIBHOE TIONIOXEHHE U OXUAAIOT OAHY MUHYTY. Cpasy OTCUHMTEIBA-
10T 06BEM OCalKa B M3MEPUTENBHOM poupke Ha 10 cM® U onpenesstior
coliepXXaHKe oBLIero Necka, Ky/ia BXOMIT BCe TPYOOANCIIEpCHEIE JacTH-
1IBl, HE3ABUCUMO OT UX MPOUCXOXIeHUS, 110 (hopMyIie

m=2v,

roe V — o6beM ocaka, cM’ ; 2 — x03(HIAeHT, I MepeBoia B npo-
TIEHTEL

Jl1s1 onpenenieHus cofepKaHusl OTMBITOTO MecKa GBICTPO CIMBAIOT
CYCTICH3HIO U3 OTCTOMHMKA, JOCTAIOT IIPOGHPKY, IEPEHOCAT OCAIOK B
$apdopoByIo YallIKy, pacTHPAIOT Pe3NHOBOM IIPOGKOM U TIPOMBIBAIOT
BOLOW ZI0 NpeKpameHus: noMyTHeHusi, OCTaBIIMIACS OCaloX pasbasisi-
10T BOLO#, CIMBAIOT CHOBA B OTCTOMHUK, OTCUUTHIBAIOT OOBEM OCAJIKA M
OIIPENENSIOT COAEPKaHUE OTMBITOTO TECKA 1o (hopMyie

OIl =2V,

e V, — 06BEM OTMBITOTO FIeCKa, CM- .
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2.8 ONPEAENEHWUE COAEPKAHUSA U COCTABA TBEPAIOM ®A3bI

Teepaast ¢a3a 6ypoBOTO pacTBOpa MOXET COCTOATH U3 TIMHUCTHIX U
KapOOHATHBIX YaCTULI, YTSIKEIUTENS, COJIEH U XMMPEAreHTOR, [IPUYEM
BHICOKOE €€ COJEPXKAHNE CHIDKAET MEXaHUYECKYIO CKOPOCTh GYPEHH,
MOBBIIACT PACXO XMMPEATeHTOB 1 XapaKTepU3yeT paboTy OYHCTHBIX CH-
cteM. Teepnas ¢asa mo pasMepy YacTHII TOAPA3ALIACTCS Ha TPH YCIOB-
HBIX TPYIIIIBL

— 10 | MKM — KOJUIOWIHBIE YACTHIE, CO3AAIOUINE CTPYKTYPY U pe-
Fyaupyolve QWIETPAIuio;

— 1-70 MKM — YacTHIIBL, CO3AIONINE ITIOTHOCTH GYPOBOTO PacTBOpA K
BAMSIOIINE Ha €TI0 BA3KOCTH B 10-15 pa3 MeHsblIle, 4YeM 9acTULbL 10 1 MKM;

— Bonee 70 MKM — 1IIj1aM, KOTOPBIN HEOOXOIUMO YAAJISITh.

Ipu aToM cnenyer yaecTh, YTO OTHOUIEHUE KOJLTOUTHOM hpakiiuu K
BOJIE MOCTOSIHHO IIPH BCEX IDIOTHOCTSIX GypoBoro pacteopa. s onpe-
_jleneﬂuﬂ COIEPXKaHUS M COCTaBa TBEpHOM Ghasbl HCTIONB3YIOTCH METONR
picynmeanust 1 upudop TOH-1.

2.8.1 MeToA BbiCyLUMBAHUS

Meton BRICYyIIMBaHUS 3aKTodyaeTcs B clemylomeM: 6epyr 50-100 r
wim 50-100 cM’ IpecHOro GypoBOTO PacTBODa, BEUIMBAIOT B TpeaABapu-
TENBHO B3BENICHHYIO (aphopoByI0 ALKy, OCTATKU PAcTBOPA CMBIBAIOT
HECKOIBKUMH TOPIMSMH BOIBI M TAKKE CIUBAIOT B YAILKY, B3BEIINBAIOT
M BBICYIITMBAIOT B CYUIIJIbHOM 1uKkady mpu Temnepatype 105+£3°C. TMe-
el KaX/IBIM B3BEIINBAHKMEM YAIIKa OXJIAKIACTCT B IKCHKATOPE [0 TeX
TIOp, TOKA Pa3HKLIA MEXIY IBYMs B3BELIMBaHUSIMU OyneT He Gonee 10 mr,
ia pacuer Beaercs 1o Gopmyie

P;- P,
Cro. P, 100,
Te C,, — comepxaHue TBepnoi dasmi, %, Macc.; P, — Macca mycroit
Mamiku, T; P, — Macca Jallikul ¢ BeICyIIeHHO# npo6oit, T; Py — Macca
Byposoro pacTBopa, (100 r).
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IIpumep. Macca nycroii yamku 130,45 r; Macca 4aliKH ¢ BBICYILECH-
Holt mpo6oit 160.35 1, Torma P=29.9%, macce, wim 29.9 - 1.1955 = 35.7%,
Macc. 06, win 29.9 : 1.195 =24.3 %, 06., rae 1.195 — rutotHoCTh GypoBO-
To pacTBopa, T/cM’. [IpH MCTIONB30BAHMYM MHHEDPATH30BAHHBIX PACTRO-
POB ompefie/ieHye TBepOii (a3sl BEAETCS MO BHIIIEOMICAHHOMY METOLY,
HO IOTONHUTENBHO XMMAHAIN30M YCTAHABIMBAETCS MIHEPAIM3ALHs
ueTpara (cM. 2.12.3), KOTOpas UCKIIIOYAETCS MPH pacyeTe.

Ilpumep. Macca pactBopa — 100 r; Macca myctoif yamku — 130.451;
Macca YalllKM C BHICYLIEHHO# po6oit — 170.5 T; mIoTHOCTH pacTBopa —
1.32 r/CM3 . OnpenesisieM conepxanue obett TBeproi dassl

P,-P .6-130.4
Cop=— D, 0= 70 61:)(3)0 3100 = 40.15 %, macc.

win 40.15-1.32 = 53%, Macc/06.
OrnipesiensieM COAepXKaHue BLIAPeHHOH BOABI

C,=P;-C,;, =100-40.15=59.85r
2.8.2 OnpepeneHre KOHUEHTPaUHUKU KapGoHaTHbIX NOpoA

Cyx0ii 0CTATOK TOCIE OTIpe/IeNieHUS COIePXaHus TBepaoil (paswl cMa-
YUBAIOT AUCTWLIMPOBAHHON BOIOM B cTaKaHe BMecTUMOCThIO 0.5 1 1
J006aBISIOT COMSAHYIO KUCTOTY 30-35%-HOM KOHLUEHTPALMHU NPU HOCTO-
STHHOM B30aJITBIBAHUU ¥ MPEKPaLIeHNM BBIICICHUS Iy3bIPHKOB Tra3a.
JonuBaloT Bofoit 10 Bepxa, JAIOT OTCTOITHCS, CIMBAIOT YUCTYIO BOMY,
ellle pa3 IPOMBIBAIOT OCATOK H CHOBa CIHBAIOT TIOC/Ie oTcTanBanms. Oca-
JIOK TiepeHOocAT B haphopOBYIO YALIKY H BLICYLIIMBAIOT 110 METOJMKE, H3-
JIOXEHHOM TIpY ONpeeieHuy o01iei TBepoii (ha3bl B IpecHBIX pacTBo-
pax.

ConepxaHnue KapboHATHBIX IOPOJ, B OYPOBOM PacTBOPE OIpeness-
10T 1o opMyne

C,=C,y- 1;;‘ 100, %

P
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e C,p — COdepXaHHe obLueit TBepro# dasel, %, Macc; P, — macca
cyxOro OCTaTKa ToCcHe yaieHHs KapGoHATHBIX MOpoN, T} P, — Macca
ypOBOTO PacTBopa, (100 1).

ConepxaHue KapboHATHBIX MOpox B TBepoi dase onpemesnsiior mo
fpopmyne

Co= G 100, %
™ C-;,¢, >

2.8.3 Onpepenenne coaepxanne yrmxenwtens B TBepaoin dpase

c. =5 Prg. = P) 00, %
Pro Py - Pra)

A€ Pras Py» Pen — TUIOTHOCTH TBEPAOH (a3bl, YTAXKEIUTENS M [UHBI,
‘r/cM’, cOOTBETCTBEHHO. I1I0THOCTD TBepHOH hasbi OMpeaesseTCs
nuxkHoMeTpom Jle-1llatenbe (cM. 11.5), a IWIOTHOCTDb IIMHBI IPUHUMA-
‘eres 2.5 /e’

ConepxaHue YTSXeIUTeNst B 6yPOBOM PACTBOPE ONPEICISIOT 11O
“popMmyne

C, C,
C,= ——YITOO% %

CopepxaHue TIHHbL B TBepIOH (hase COCTaBUT

Ca=100-C, - C,y., %

2.9 ONPERENEHUE COAEPXKAHUA FA3A

Hanuuue rasa (Bosmyxa) B OypOBBIX pacTBOpax (KpoMe a3pHpOBaH-
HBIX) HETaTMBHO CKa3bIBAETCSA Ha paboTe OYpOBBIX HACOCOB, TTOSBISAETCS
OIACHOCTh He(Tera30BOIONPOBAEHHH U 00BAIOB CTCHOK CKBAXHMHBI U
T.1. [To3ToMy HEOOXOOMM MOCTOSHHBIN KOHTPOMb 33 €r0 CONCPKAHUEM,
0COOEHHO Tepell BCKPBITHEM MPOAYKTUBHOIO IUIACTA, KOTOPbI NMpou3-
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Tabnuua 2.8.3
Ans pa ] (=R
B GypoBbiX pacTBopax
Nokasarenu ®opmynbl
HEYTSENIEHHBIE PACTBOPbI

CopepaHue TBepon dasbl, % 06:

NpecHbIi pacTeop T, =625 (p-1)

T0 e ¢ HedTbio Ty =625 (p-1)+0.1H

MUHEPanU30BaHHbIA PacTBop TS = 100(0-py).

* 26-p,
T0 )Ke € HedTbIo o2 200(0Pe) 00y
N 2,67,

C ] % 06:

NpecHbIi pacTeop C,=0.0246 (100 - T,) um

C,=0.0246B wnu
C,=1.537(26-p)

T0 e C HedTbio C,=0.0246 (100 -T,"- H)

MUHEPaNW30BaHHbIA pacTeop C,=0.0246 (100 - T,)

TO e C HedTbI0 C,=0.0246 (100 - T, - H)

YTAMENEHHBIE PACTBOPbI
Copepanue TBepoi dasbl, % 06: Ty =C+Y nm
T, =29.75 (p,- 0.83) + 0.1H

Cocras TBEpaoi Pasbl, % 06:

rMuHa r=3(4.375-p)

yTRKENuTENb Y =3275(p,-1.15) + 0.1H
Ce 7 % 06 C,=0.0246 (100 - T, - H) wm

C,=0.657(4.46 - p,- H)

YenosHble 0603HaYeHus:

PPy Py — Y , Y 0 GypoBoro n i r/cm3;
C, — coaepan1e KoouaHbIX HacTul, % o6;

r— [NNHbI B Y % 06;

y— pe, % 06,

y BY
H — copepatine HedTH B pacteope, %, 06;
TQ,T.",T:.TO"‘ — coaep)anue TBepaon dhasbl COOTBETCTBEHHO B NpecHOM 6e3 HedTh U ¢ HedTbio,
MUHEpanu3oBaHHOM 6e3 HedTU U ¢ HedTbIo, % 06;
T,/ — conepwarne TBepAOi a3bl B Y % 06.
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{omurcst npubopoM II'P-1 wim Metogom pasbasnenus. [II'P-1 nopob-
{HO MIPOCT U COCTOMT M3 CTAKaHa, KOPMyca C MAaXOBHKOM M IIKANOM B
iBEPXHEH YacTH M Pe3HHOBOTO PA3NETUTENs B HUXHEN YacTH. 3arem 3a-
[IOJHSAIOT CTAaKaH PACTBOPOM, COSIUHSIOT €T0 ¢ KOPITYCOM, B KOTOPOM
 MAXOBHK ITPEIBApHTE/ILHO BpaIlleHUEM T10 YaCOBOM CTPENKe 3aKpyueH
;‘/:[o ymopa. Jlajiee BpalieHUeM MaXOBUKA POTUB Y4COBOM CTPEJIKH IO e~
nmennst Ha wkane 0.3 MITa co3nator u3GhITOUHOE JIABICHHE 32 CYET pas3-~
JIeTTATENs] ¥ OTCUMTHIBAIOT ToKas3aHus rasza. [IpuGop oueHb MPaKTHYEH B
IIOJCBBIX YCJIOBUAX U TO3BOIBIET UBMEPATH COJEPKAHNE OCTATOYHONO ra3a
He Gonee 10%.

Merton pasbapnennst ocHOBaH Ha pasfaBieHuyt GypoBOro pacTBopa
BOZIOH, B pE3y/IbTATE Yero MPOUCXOIUT CHUXEHUE TOBEPXHOCTHOTO Ha-
TSDKCHHSL Ha TPaHMLe pasneiaa §as, my3bipbKH 1434 BCIUIBIBAIOT, JIOTIA-
"JOTCS, YMEHbIIAs KaXyluiicsi oobeM OypoBoro pacrsopa. s 3toro B
MepHBI [MIMHIP C HPUTEPTON IPOBKOH BMECTUMOCTHIO 250 eM’® BHO-
T 50 em’ Syposoro pacTBopa 1 200 cM’ BOIHI, peNBaPKTENIbHO OOMBIB
MEH3YPKY C OCTaBUIMMCS HA CTeHKaX pacTBopoM. IlmiHap 3akpbIBaOT
NpoOKoit, 3HepIrH4HO B3GANTHIBAIOT B TeUeHHe | MHH. U OCTABJIAIOT B
mokoe. [locne onanaHus IreHb U3MEPAIOT OOBEM KXUIKOCTH, KOTODPBIi
6ymeT MeHbine 250 cv’ Ha BETUMUHY 06beMa ra3a v OIpelensioT co-
JepXaHue rasa

T = (250-V,)-2,

e V, — o6beM, 3aHATHI GyPOBEIM PaCTBOPOM IOCIIE YAANCHHUS rasa, CM’;
2 — K03 PUUMEHT L5 IEPEBOZIa B TIPOLIEHTBL

2.10 ONPEAENEHUE COAEPYAHUA BOAbI

ConepxaHyie BOOb ONPEAEIIETCS B PACTBOPAX HA YIIIEBONOPOAHON
ocHoBe ¥ HedTU ¢ noMoIplo nputopa Juna u Crapka (oTeuecTBeHHBIA
anasior AKOB-10), npuHIMI paGoThi KOTOPOTO OCHOBAH HA HOJXYIeHUH
kXoHacHcaTa. [Ipubop coCTOUT U3 CTEKNAHHBIX KPYIIOTOHHOM KONGH! Ha
500 v 1000 cM’, X0MOMWIBHMKA 1 JIOBYLIKM ¢ HOPMAIBHBIM LLTHHOM,
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KOTODBIE TIEPE)] 3aMEPOM TTPOMBIBAIOTCS TIOCEAOBATENHHO GEH3HMHOM,
XPOMOBOH CMECHIO, BOIOMIPOBOIHON W TUCTWLTUPOBAHHOM BOIOM U Cy-
wat. VicibiTyeMy1o 1poby NepeMelMBaIoT, 3IHBAIOT B K016y 100 oM’ 1
100 cM® pacTeopurenst (Tomyou, Kernon, AM-93 i Ap.), B3GaTThIBAIOT i
NOGABIAIOT HECKOIBKO KYCOUKOB TeM3Bl, (asHCca WIH CTEKISTHHBIX Ka-
MHUTAPOB [T PABHOMEPHOTO NEPeMENIMBAHYs. YCTAHABITUBAIOT B IIITA-
THB, BCTBJIAIOT JIOBYHIKY U XOJOMMIBHUAK TAKMM 00pa3oM, 94ToObI obec-
MEYUTh TEPMETHUHOCTD BCEX COSIMHEHMI, HCKIIIOUUTD YTeUKY KOHIEH~
caTa ¥ NIPOHUKHOBEHHE MOCTOPOHHEH BAard. BKIoYaoT MPOTOYHYIO
BOIY, HATPEBATEIb ¥ JOBOJAT CONEPKUMOE KOJIGHI 0 KUMIEHUS C TAKIM
pacyeToM, YTOGEI CKOPOCTL KOHASHCAUUY TUCTIIUISTA B TOBYLIKY 6BLIa
ot 2 1o 5 xanens B 1 cexyuay. Eciiu B ipoliecce TUCTHULALIAH TIPOHC-
XOOUT HEYCTOHUNBOE Karieobpasopanue, TO YBEIHYHUBAIOT TEMIEpa-
TYpPY WY OCTAHABTUBAKOT HA HECKONBKO MUHYT MIPUTOK OXJIaXIaiomIei
BOJIBI B XOJI0AMIEHUK. TIeperoHKy MPpeKpalaioT, KaK TOJIBKO 0GBEM BOJB
B IIPUEMHHUKE-TOBYIIIKE He GYAeT yBeTUIUBAThCA B TedeHue 30 MHUH. 1
BEpXHUH ¢JI0H pacTBOpUTENs OYECT COBEPLIEHHO IPO3PaYHHIM. Bpems
TIEPETOHKH [OIKHO GEITh He Gonee 180 MUH. I7IsI pacTBOPOB Ha YIIEBO-
JopoaHo# ocHoBe M 60 MUH. 11 HedTH. OcTaBUINECS HA CTEHKAX TPyO-
KH XOJIOJWJIBHUKA KANeIbKU BOIB CTAIKHBAIOT B JIOBYIIKY CTEKJISTH-
HOM TanouKoit. Eclu B T0ByLIKe coBpatock BOmb! 10 0.3 ¢M® ¥ pacTBo-
pUTENb MyTEH, TO JIOBYIIKY IIOMEIIAIOT B Topsdyio Boxy Ha 20-30 Mun.
JI0 OCBETJICHHS PACTBOPHTEIISI M CHOBA OXJI&XKIAIOT 10 KOMHATHOM TeM-
HepaTypbl, TIPH ITOM COIEPKAHHE Bombl 10 0.3 CM’ ¥ MeHee CUMTAETCA
crenaMu.

[py Ka9eCTBEHHOM ONPEAENCHUM CONCPXKAHIS BOABI IPOGHPKY, 32~
nonHeHHYo Ha 0.2 00beMa, HarpeBaloT Ha CHUPTOBKE, YICPXUBAA €€ C
TTOMOIIIBIO AepKAaTensA poGupok. Hamnuve BOAB CYMTACTCS YCTAHOBIICH-
HBIM, €CJIM TIPM BCTICHUBAHMHU WK G€3 HETO CIHIICH TPECK He MeHee
IBYX pas.

CyuiecTByeT cnoco6 onpeneacHUs COAepXaHUg BOIB B He@Tempo-
IYKTax ¢ MCIOIb30BaHHEM THIOPHIZ Kaltbuus (6e3 Harpesa), OCHOBAH-
HBIl HA B3aMMOZEHWCTBHE €TI0 C BOLOM, a TaKXe C TIOMOLIbIO MIOPTATHB-
HBIX IpHBGOpOB.
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hasa 2 DUBKKO-XMMHYECKHE METOAb KOHTRONS CBOMACTS GYPOBLIX PACcTBOPOB
2.11 NEPUOAUHHOCTb 3AMEPA NMOKASATEJIEU BYPOBbIX
PACTBOPOB
FInoTHOCTS, 1epes Kamable 15 MUH. B TeYeHue NepBoro U NocneaHero
BA3KOCTH UMKNA UMPKYNALIMK B BAXTY, @ TaKOKE Nepe/ OKOHJaHWeM AoNGReHUs;
npY 3TOM MOC/E Kan@oro 3aMepa 3THX NoKasatenew
oTéupaetca 0.25-0.5 n pacTteopa A1 Noarotoekk cpeaHen npobst.
dunsTpaums, B CpefHei npobe B OCHOBHOM CTa6HNM3NPOBaHHbIX PACTBOPOB
TONWHHA KOPKM, M3 NEPBOTo U NOCNEAHETO LIAKNE LMPKYTSLIMA.
cratieckoe
HanpshreHne
caeura, pH
CopepwaHue B OCHOBHOM B 6yPOBbIX PacTBOpaX, PUroTOBAEHHBIX M3
necka HW3KOKAYECTBEHHbIX MECTHBIX F/IMH OMH Pa3 B 3ae3f.
Conepwatne 8 cpeaHed NPoGe B OCHOBHOM CTAGUNM3NPOBAKHDIX PACTBOPOB

TBEpAoH Pasbl,

OAMH pa3 B 38€3/ U JONONHUTENBLHO NPpK BO3HWKHOBEHUU

HedTH, coneit B OCNC 7] yTBef X #
dunsTpare, pacTeopa.

JIMMKOCTL

FNMHKCTON KOPKU

Cogepanve npu Ber "

raaa (so3ayxa) NNACcTOB B TEYEHHE NENBOro U uvKna

U3BECTH, runca,
KCI

Copepanme 8 CpefiHed Npofie PacTBOPOB Ha YINEBOAOPOAHOR OCHOBE,
BOAbI 8 TeYEHWe NEepBOFo W NOCAGAHETO UMKIA LMPKYAALUNM.
CopepiaHme B cpeAHed Npote U3BECTKOBLIX, MMMCOBLIX M KAMMEBbIX

PacTBOPOB OAWH pas B 3ae3/ ¥ AONORKHUTENLHO NPYU BO3HWKHOBEHHUHU

0CNC 4] yTBEf ne ¥ pacTBopa.

Cogepwanve
ceposogopoda

nepes BCKpbITUEM M GypeHUeM NPOAYKTUBHLIX NNACTOB,
coaepKailMx cepoBoAopOA B TeUeHHE NEPBOrO U NOCNEAHETD UMKNa
LUMPKYNALMM 1 AONONHUTENBHO NPH BOSHUKHOBEHWN OCOMHEHWRA
nu yTBE[ nol W pacTsopa.
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2.12 AHAJTU3 ®UNBTPATA BYPOBOIO PACTBOPA
2.12.1 KoHueHTpauus pacTBOpoOB

JIi060it pacTBOP COCTOUT M3 PACTBOPHUTENS (BOAA, OPrAHMYECKHE Be-
LIECTBA) M PacTBOPEHHOro BeniecTsa. KOHIEHTpanys BeecTBa MOXET
OBITh BbIpaXK€Ha B MACCOBBIX, MACCOBO-O0GBEMHBIX WM OOBEMHBIX ITPO-
EHTax, 03HAYAIOLIMX YHCIO FPaMMOB BemecTsa B 100 r wm 100 cv’ pa-
CTBODA WM pacTBOPHTENs, a Takxke obbeM BenrecTsa B 100 eM’ pacTBopa
WIH pacTBOPHTEINS, COOTBETCTBEHHO (OTPENETCHUS U TIPUMEpPHI TAKMX
KOHLEHTPAHMi IPUBENCHBI B TEKCTE M IpuioxeHusx). Hanpumep, npu
15%-noit koHneutpaunyu Na,CO; B 100 r pacTBopa cosepxurcs 15 ¢
Na,CO,; u B 85 r BOHBI ¥ T.11.

B xuMyH 09eHB YacTO KOHIEHTPALMS BEIPAXAETCH HOPMAILHOCTHIO,
MOJISIPHOCTBIO U MONANIBHOCTHIO.

Hopmansnocmeio (N) pacTBOpa Ha3bIBaeTCsl YHUCIO FPAMM-3KBH-
BAJEHTOB PACTBOPEHHOIO BelnecTa B 1 oM’ (11) pactBopa. YIUTHI-
Bast, YTO HOPMAIbHBIM PacTBOP COAEPXKHUT 1 rpaMM-3KBUBAJIEHT pa-
CTBOPEHHOTO BELIECTBA, TAKME PACTBOPHI IIPU AHATHUTUYECKUX pabo-
Tax CAMIIKOM KOHICHTPUPOBAHMI, IOATOMY MCIIONb3yioTcs 0,.5H. (11o-
nyHopmanbHele), 0.1H. (meuunopmanpubie), 0.01H. (caHTMHOPMAaB-
HBIE) U T.A.

Ipamm-3xeueanenmom HasbIBACTCS MaCCOBOE KOJMYECTBO BEIECTBA,
XMMMYECKM 3KBMBalTeHTHOe 1 Momo Bemectsa (1 TH, 8r kucnopona, 35,
45 r xnopa ¥ T.A.). Cleayer yuecTh, 4TO IPaMM-~3KBUBAICHT YUCIEHHO
paBeH MOJIEKYJSIPHON Macce TONbKO TP PEaKIIMU MPOCThIX BEIECTB,
HanpuMep KOH + HCI = KCl + H,0 wm 56.1:1=56.1r, rae onus Moib
KOH pearupyer ¢ oguum MoseM HCI T.e. COOTBETCTBYET ONHOMY MOJIIO
Bogopona. [Ipu peaxkinu THocynbhaTa HaTpus v Hojaa

2Na,5,0, + J, = 2NaJ + Na,5,0,

TpaMM-3KBHBaJICHT paBeH 498:2=248 r, re [Ba Moss THOCY Ib(aTa pea-
TUpYeT ¢ ABYMA MOJIAMM HOJa, T.6. COOTBETCTBYET ABYM MOJISIM BOAODPO-
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na. CooTHolureHue Monel, 3KBUBATIEHTOB U IPaMM-3KBUBAIEHTOB Ha-
TIBIIHO TIOKA3aHO B peakiMy

3H,50, + 2AL(OH), — Al(S0,), + 6H,0
3 Moast 2 mona 1 MOAb 6 moneit
6 oKB. 6 akB. 6 oKB. 6 aKB.

2 3KB/MOAb 3 3KB/MOAb 6 9KB/MOAb 1 3KB/MOAL

Kak BUAHO U3 3TOH peakiiMy SKBUBATCHTHAs! KOHIICHTPAIIHS PACTBO-
PEHHOTO BeNIecTBa BRIpaXaeTcss He YHCIOM MOJIEN 3TOTO BEIECTBa, a
IKBUBATCHTHBIM €My YHCIOM MOJel atoMoB Bopopoga. Hanbonee pac-
MpOCTpaHEHHbIe HOHBI B GYPOBEIX PACTBOPAX UMEIOT CIICHYIOIINE BEU-
YHUHBI [PAMM-9KBUBATEHTOB (OKPYTIIEHHO): Ca*=20; Mg’*=12; Na*=23;
CI'=35.5; SO; =48; HCO,=61; CO;=30. [I151 iepeBoa rpamMM-3KBIBa-
JIeHTHOH HOPMHEL B ML.3KB/J, HEOGXONMMO 3HATH MACCOBEIEC 3HAUECHUS
MOHOB M aHMOHOB. [TycTh IO pe3ynbraTaM XKWM.aHAIN3a OIlpelesIeHo,
Mr/100 r: CI'=355; SO =600; HCO,=152,5; Ca™ =100; Mg**=30. Tor-
1A IeNMM X SHAYEHMS U [TOMy9aeM pasMepHOCTb MLOKB/I: 355:35,5=10;
600:48=12,5; 152,5:61=2,5; 100:20=>5; 30:20=2,5. Harpuit onpenenier-
cs1 TI0 pa3HOCTH, Ie U3 cyMMBI aHuoHoB (CI” + SO, + HCO,) Boruurtaer-
st cymMa (Ca”™ + Mg®"). Terepb 0GBSCHMM TepMUH M04b (IPAMM-MOTNE-
KyJa, IpaMM-MOJIb), TOJ KOTOPHIM TIOHUMAETCS KOJIMYECTBO IPaMMOB
BellecTBa, YMCAEHHO PABHOE aTOMHOM (MONEKy/IsipHOit) Macce. Yucno
4TOMOB B ONHOM MOJe J0BOTO SEMEHTA TIOCTOSHHO ¥ PaBHo 6.023-10°
(aucno Asoragpo). Monb o6o3Hauaetcs OykBoil «M», SIBASETCS OCHOB-
Holi epuHuLeit CH, Bripaxaloileil KOTUYECTBO BEIICCTBA.

Ion IPHOI KOHYeHmpayyeil TTIOHAMAETCS YACIO MOJIEH pacTBo-
PpeHHOTO BelecTsa B 1 J1 pacTBOpa.

Jing moxcyeta KonpdecTsa MoJiel B T060M coeTMHEHUM HEOOXOmU-
MO MACCy BeIIeCTBa Pa3geNuTh HA MOJIEKYISAPHYIO Maccy 3Toro Belle-
CTBA.

Ilpumep. Onpenermtb MObHBIH coctaB 100 I coeAMHEHHS C HMITU-
pugeckoit dopmynoii K,0O npu Hamuuuu B HeM 82.98%, Macc. Kaymus 1
17.02%, macc. kucnopona?

Pemenue: 82.98 : 39.10 = 2.12 moma K.

17.02: 16 = 1.062 mosst O.
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Ilpumep. Onpenenuts MOJNBHBINA cocTaB 100 r coeArHEHNs ¢ SMIH-
prueckoii popmynoit C,H,0,N,Cl npu Hanwauu B Hem 36.5%, mMacc. yr-
neporna, 1.3%, macc. Bonopoxna, 34.7%, Macc kucinopoaa, 12.15%, macc.
asora u 15.35%, macc. xnopa?

Pewenue: Pacuer BeseTcss 0GBIMHBIM CITOCOBOM, HO [P TTOJYYEHHU
HELIENBIX PE3Y/IETATOB (TODKHBL OLITh LETHE YHCIa), KAKIOE MO TydeH-
HOE YHCJIO JIEIUTCS HA HAaMMEHBIIee U3 HUX.

. = . —1 =.
36.5r: 12.01 r/Monb = 3.04 Mons WK 7

. - S
1.3 1.008 r/momnb = 1.29 mons 043 3

. - .
34.7 v : 16.0 r/moib = 2.17 monst 043 5

. - N .
12.15r: 14.01 r/monp = 1.87 mMonst 043 =

1

15.35 r : 35.45 t/mMonb = 0.43 mouist - 043

1
Ipumep. OnpeneuThb MPOLEHTHBLINA COCTAaB OKCcUIa Xenesa Fe,0,?
Pewenne: Ha onun Mons Fe,0, NpUXOIUTCS TPY MOJIA XKeNe3a U de-
ThIpe Mo kuciaopona. IlepeseneM MOISPHBIE KOMUYECTBA 2IEMEHTOB B
MaCCOBOE KOJUYECTBO B IPAMMAX U BBIYMCIMM COCTAaB B MACCOBBIX TIPO-
LEHTaXx.

40 416100
Fe,0, 231.55

%Fe = 3Fe _ 3-55.55-100

=¥e,0, - 23155 124 %0=

=276

Ipumep. Onipenesnts 06bem 0.2 M pactopa NaCl, kotopoe MOXHO
npurotoButs 13 300 r NaCl?

Pewmenne: HaxonuM unciio Mosieit B 300 r NaCl

300:58.5 = 5.13 Mo
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Tak xax Ha kaxnwiit nutp 0.2 M pacrsopa notpebyerca 0.2 M pa-
CTBOPEHHOTO BellecTsa, Torna odbeM 0.2 M pacrBopa NaCl cocraBur:
5.13:0.2=125.651.

CrefyeT OTMETUTD, YTO XOTS MOJSPHAd ¥ HOPMaJbHad KOHLCHTPA-
IHST MIMETOT OAMHAKOBYIO Pa3MEPHOCTh, UX YHCIICHHbIE 3HAYEHUS HE BCE-
ra COBIAAAIOT, YTO 3aBUCUT OT SKBUBAJIEHTHOIO YMCIIa MOJIEH Bogoposa.
Hanpumep, | M pacteop H,SO, B 1 oM’ (1) COIEPXUT MOJIb BEIECTBA,
T.€. MOJIbHas Macca ero 98 r/mons, a 1 H. pacrsop H,S0, comepxur B 1 e
( L) 1 aKBUBAJIEHT BEllECTBA, T.6. ET0 3KBUBAICHTHasA Macca 49 I/MOJb.

Boo6iie xonmyecTBo Moseil BeIECTB B peakKiM MOXHO IIPeICTa-
BUTD JTIOOBIM YPABHEHHEM, HATIPUMED

Fe,(SO,), + 3BaCl, — 3BaSO, + 2FeCl,

1 monb 3 mons 3 monsa 2 mong

W 1-399.88 r +3-208.24 r — 323341 +2:162.2 1
1024.61=1024.6 T

B nanHOM peaKiMH HeHCTBUTEIBHO BHITIONHAETCA 3aKOH COXpaHe-
HUS MACCHI, TI¢ JIeBast M TIPpaBasi 4acTH paBHBL. Ho He cyluecTByeT 3aKOHa
COXPAHEHMS MOJISIPHBIX KOTUYIECTB BELIECTB B PEaKIMSX, FIe MOXeT OBITh
TOJILKO COBHAAECHUE YUC/IA MOJIEI pEareHTa ¢ Y1CIoM MOJei MPOOYKTOB
(npaBas 4acTb). B xuMMK MaccoBbiil MPOLIEHT 0603HaYaeTCs TaKkXKe Io-
HATHUEM MOJISIBHOCTD, TI0/] KOTOPbIM IOHUMAETCH YMC/I0 MOJIEH PacTBO-
peuHoro BeilecTBa Ha 1000 r pacTBOpHTENA.

2.12.2 MpuroToBREHWe pacTBoOpoB

[Ipu aHauTHYECKUX paboTax 4acTo HEOOXomUMO pa3baBiiaTh KOH-
UEHTPUPOBAHHBIE PACTBOPHI KUCIIOT, HIEJICYEH H AP., HO BHIIOIHATD 3Ty
OTIEPALINIO NTyTeM B3BEUTUBAHMS BELLECTB HeynobHO U onacHo. TTostoMy
MacCOBbIE €AMHULIBI TTEPEBOIITCS B OOBbEMHEIE, MyTeM JE/NeHUs Ha TUIOT-
HOCTB BEILECTBA WM, KOTAA He TpebyeTca oco0asi TOYHOCTh, UCTIOND3Y-
€TCS METOJI, «KpecTar.

PacTBOpBI IJ1s1 aHAMHU3A TOTOBATCS. U3 XUMUYECKH YHUCTBIX CYXUX Be-
mecTs Wik UX GUKCaHAIOB (CTaHAApT-TUTPOB). B repBoM ciydae noiy-
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qaeTca IPUOTH3UTENIBHAS KOHIICHTPAIMA, KOTOPas YTOYHSIETC ¢ IIOMO-
B0 TTOMPABOYHOTO KOIPPUIMEHTA, 4 BO BTOPOM CJIydae CTeKIITHHAA
aMITyna ¢ (PUKCAHAIOM COMEPXUT TOUHOE KOJIWYESCTBO BEIIECTRBA B CYXOM
BUJE WIM B BHIe pacTBopa. Bee BemiecTsa B (hHKcaHanax COOTBETCTBYIOT
KBATUGUKAIMHN X. 9. HJIH 9.4.8 ¥ GOJIBIITHHCTBO XOPOIIIO COXPAHSISTCS LITH-
TEJIBHOE BPEMsl, HO PACTBOP LIENOYH HOCIE 6 MECSIIIEB CTAHOBUTCS MYT-
HBIM M3-3a Pa3pyIUeHysl CTeKIa M HEMPATOAHBIM K pabote. IIpHroTos-
neuue Hanbosee pacpOCTPAHEHHBIX THTPOBAHHBIX PaCTBOPOB ONHCA-
HO HIXKE.

Tpunon b

TpwwioH B win komiutekcoH 11T (ToproBoe HasBaHue — OBy3aMELIEH-
HasA HaTPUCBas COJb ITHIEHINAMUHTCTPAYKCYCHOW KUCIIOTHI) MCIIONb-
3yeTCS TP OIIPENEIEHUH 00MIeil XEeCTKOCTH BOABI, CONEPXAHUsI HOHOB
amoMUHYs, 6apust, GpoMa, XKAIbIlHs, XJI0pa, XpoMa, KANUs, MaTHus, Ha-
Tpud, pocdopa, CBUHIIA, Cepsl, iiMHKa ¥ Ap. Konuenrpanus 1 H. (1 M)
pacTBopa TpwioHa B cocrasmsier 336.21 r/n (cyxoro) u 372.24 (soxHo-
r0). JIJ1s1 IPUTOTOBJIEHMS 3aIAHHOTO TUTPOBAHHOTO PACTBOPA U3 PUKCA-
HaJla B MEPHYIO KOJIOY BMECTUMOCTBIO | JI BCTaBISAIOT BOPOHKY OHAMET-
poM 8-10 cM €O CTEKJITHHBIM 10UTIOM BHYTPH, U JIETKMM YIapoM pa30u-
BAIOT aMITyJTy (TIPeIBAPUTENLHO BRIMBITYIO cHapyxu). [Tocie ocBoGoX-
JICHYST AMITYJTH C GUKCAHAJIOM, CIIOJIACKUBAIOT €€ U3 TPOMBIBAIKH B KOJ-
6y, IOJIMBAIOT MOCIEAHIOI BOXOI 10 METKH, TepeMEIIMBAIOT ¥ TOTOBBIN
pPacTBOP COOTBETCTBYET HOPMATBLHOCTH, YKa3aHHOI Ha aMmmy:te. st ipu-
rotopreHus, Hampumep, 0.058. pactBopa TpwioHa b u3 0.1H., mocie-
IHWH pas3baBiIsiiorT AACTIWIIMPOBaHHON Bogo# 1:1. JUist mpurotoieHust
1 1 0.1 H. TUTPOBAHHOTO PACTBOPa U3 XUMWUECKH YHACTOTO CYXOTO TPH-
sioHa B B3BEINMBAIOT HA aHATUTUIECKUX Becax 18.612 r TpwioHa, roMe-
HIAI0T B MEPHYIO KOJ6Y BMECTHMOCTBIO 1 JI, pacTBOPSIIOT B HEGOMBIIOM
06BeMe BOAH TIPU HarpeBaHUH ( B XOJOXHOM Bome TpWIoH b pacTeopsi-
e1csl IUI0X0), OXIAKIAIOT, GHIBTPYIOT ¥ TOIMBAIOT 0 METKM JUCTIILIM -
poBaHHy© Bomy. st momyuenust 0.05 H. pactopa TpunoHa b, 0.1 H. pa-
CTBOp pa30aB/AIOT IUCTWLIMPOBAHHOM Bonoi 1:1.

Turp pactBopa TpuioHa b ycTaHaBMMBAIOT O cTaHaapTHOMY 0.1 H.
wu 0.05 H. pactBopy cynrdata maraust MgSO,-7TH,0, xoTopsit iepeHo-
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CST B MEPHYIO KO0y ¥ JOBOMAT IUCTHUIMPOBAHHOM Bomo# fo 1 i1. 3a-
TeM B KOHUYECKYIO KOJIGY BMECTUMOCTHIO 250 M OTMEDSIIOT IUNETKON
5-15 M1 0.1 1. wmm 0.05 1. crangaprHOro pacrtsopa MgSO,-7H,0, no6as-
JIA10T 85 MII IUCTYIUTMPOBAHHOH BONH U 5-8 M aMMuadHoro 6ydepHoro
pacTBopa. CMeCh IIEPEMELIUBAIOT, JOGABIIIOT HECKONBKO KPYITMHOK MH-
IMKATOPa SpHUOXpoMa 4epHOro T 1 THTPYIOT U3 GlopeTKy TpiioHoM b o
nepexoa OKPacky U3 MIMHOBOM B romyoylo.

HopmansHocTs noxydeHHoro pactsopa TpwioHa b onpenensior no
dopmyae

Noaxe = (NMgSO4-7H20 V)/Va,

rae Ny, — HOPMaJIbHOCTb MOJNYYEHHOIO PACTBOPA TPHIOHA B;
Nugso, 71,0 — HOpMATbHOCTB 0.1 H. cynbata Maruus; V, — obbeM pa-
CTBOpa Cyibdara MarHusA, B3SATOIO HA TUTPOBaHHUe; V, — oGbeM, U3-
PAcXONOBaHHBIM Ha TUTPOBaHUE TpHioHa B.

Ilpumep. 0.1 H. — HOPMAIBLHOCTB CYJIb(daTa MarHus; 15 M — o6bem
pacTBopa cynbthaTa MarHus, B3STOTO Ha TUTpoBaHue; 15.2 — o6beM TpH-
noHa b, u3pacxomoBaHHbIil HA TUTPOBaHUE

Noaw = (0.1°15)/15.2 = 0.0987

Ecnu dakTiyeckass HOpMaIbHOCTL He COBNANACT C 3afaHHOM HOp-
MaJIBHOCTBIO PACTBOPA, TO PACCUNTHIBAIOT OMPABOYHBINA KOIDOUIMEHT
1o gopmyie

K= N(bax'r./N reop.

IHpumep. 0.1 H. — TeopeTHUecKass HOPMAJABHOCTb PaCcTBOPa TPHJIO-
Ha b; 0.098 —daxTuyeckas HOpMaNBEHOCTHL pacTBoOpa TpuiaoHa b;
x=0.098/0.1=0.98. TTonpaBouHEI! Ko3thbULIHEHT MOXET HAXOTUTCA B
npenenax 0.93-1.2.

Ipu orcyTcTBHM CynbhaTa MArHIsL TATP PacTBOpa TpUiIoHa B Mox-
HO YCTaHOBMThH IO LMHKY WIH 10 KapGoHaty Kanbiwst. IIpu ucmonsso-
BaHHK LIMHKA B KOJIOY HACHIIAIOT 3.269 T TPaHYITHPOBAHHOIO METAJUIM-
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4eCcKOTro UMHKa, n06aBnsior 50-60 Mn koHuentpupoBaHHoit HCI, pa3-
GaBneHHON TUCTHLTMPOBAHHOM BOAOH B COOTHOLIEHMH 1:1, M 3aTeM 1o~
JiMBaloT Xon6y 1o MeTky 1 1. Ipu arom monyyaercs 0.1 H. cTaHAAPTHbL
pactsop ZnCl,. Bepyr 25 mx 0.1 1. ZnCl, 1 pa3baBIeHHSIN TUCTHILINPO-
BaHHO} BOZOU B cooTHOWeHUH 1:1 aMMuak 1O MOABICHUS TEMHOH OK-
packu B MPUCYTCTBHM MHAMKATOPA METUJIOBOTO KPACHOrO, JOGABISIOT
2 mn GydhepHOro aMmMuayHoro pacteopa 1o 100 M AUCTIWLIMPOBaHHYIO
BOMTY ¥ 3PHOXpOM depHBIii T (HecKoJIbKO KPYIIMHOK). TUTpyIoT TpMiio-
oM B 510 osiBneHus cuHelt okpacku. JatpHeie pacyeTsl BERYT TaK
K€, KaK M [Py MPUMEHEHIN cynbtaTta MarHus.

Mpu nermonb3oBaHun Kap6orata kanbuus (CaCO,) B KOHUHECKYIO
KonGy BMecTAMOCTBIO 1 11 HacsimaloT 5.0045 r CaCO,, npenBapuTesbHO
BBICYILIEHHOTO NpY TeMreparype 10513°C 1o nocrosinHol Macchl, Ko-
Gasisior 20 M KoHueHTprpoBaHHOH HCIl 1 nipy nepeMelunBaHuy 10-
JIMBAIOT MEPHYIO KOJGY NHUCTWIIMPOBAHHOIM Boxou ao 1 j. [pu aTom
nosy4atoT 0.1 H. CTaHAAPTHEINA PaCTBOP XJI0pHIa KATbLus. 3atem OepyT
20-30 mn pactBopa CaCl,, pasbasnsior go 100 M1 IMCTUINIHPOBAaHHO!
BOJO#, BIHBaKOT 3 M1 20%-Horo pactBopa NaOH win KOH, 50 mMr cme-
cu mypekcuna ¢ NaCl unn KCl no nepexoma okpacku OT po30Boi 10
u0Bo-duoreToBoi. [Tonparounblil KO3 duLIMEHT «K» pacTBOpa TPU-
nioHa B paccuMTHIBAaIOT TO YIIpolueHHOM dopmyne k=V/V,, tne V —
o6beM 0.1 H. pacTBopa xjopuaa LMHKa win 0.1 H. pacTBopa xI0puaa
KaJIbLIKsI, M3PACXONOBAaHHBIN Ha TUTpOBaHKe; V, — 00beM 0.1 H. pacTBO-
pa TpwioHa B, M3pacxomoBaHHEI Ha TUTPOBAHHME.

Hurpar cepeGpa

Hurpar cepeGpa Mcnionsb3yeTcs IIpH oIpesie/icHU HOHOB XJTopa, 6po-
Ma, oA, KUIUA U Ip., uMeeT HopManbuocts 169.8731 r/n. ns npuro-
tosienus 1 0.1 H. pactBopa Gepetcs 16.987 T AgNQ,;, HeGOIBLIMMU
HMOPLHUAMYA PAacTBOpAETCA B IUCTWUTUPOBAHHON BOZIE M NOBOLUTCS BO-
no#t 1o Metkd 1. PacTBop QuIIBTpyeTcs M yCTaHABIMBAETCS HOPMAb-
Hoctb. A npurotoenesus 0.05 H. pactsopa Geperca 8.51 r AgNO; (¢
HeOOJBITM M30BITKOM).

TuTp ycraHaBAMBAIOT 1O CTaHAApTHOMY pactBopy NaCl, koTopbIit
roToButcs U3 dukcatanos 0.1 H. Wi 0.05 H., WIM XUMHYECKH YUCTOH
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NaCl (nocienuss: npocymmsaetcsi ipu 120°C 10 MOCTOSHHON MAacChl).
Metomuka npurorosreHus pactBopa NaCl u3 dhukcaHamoB aHaTOTMYHA
METOIMKE MIPUTOTORICHUS pacTBopa Tpwiona b. [ nmpurotorneHus 1 1
1H. cranmaptHoro pacreopa NaCl ¢ HopMansHOCThIO 58.443 r/n GepyT
5.844 r xummaecku unctoi cyxolt NaCl, a mist 0.05 H. pactsopa 2.922 r 1
B3BEIIMBAIOT Ha aHATUTUIeCKUX Becax B Olokce. HaBecKy ocTopoxHO
Yepe3 BOPOHKY NEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 11, CMBIBA-
10T NaCl ¢ BopoHKH 1 GI0KCH IMCTWUIMPOBAHHOI BOO#, PACTBOPSIOT B
HEGONBIIOM KOTMYECTBE BOIBI, MEPEMEIIMBAIOT U JOBOAST BOXOU 10
meTkU. Ot6upaiot mo 25 mi pacteopa NaCl, nepeHoCAT B JiBe KOHHYEC-
KHe KOTOH {0[Ha KOHTPOIBHA) BMECTHMOCTBIO TI0 250 M, noGasns-
10T ORHY-IBe Karumu pacTBopa uHamkaropa K,CrO, ¢ HOpManbHOCTRIO
97.095 1/71 ¥ MeUieHHO TIPH HETPEPRIBHOM TIePEeMEIIMBAHUN TUTPYIOT
u3 Giopetku 0.1 1. winm 0.05 H. pactBopom AgNO,. Tutposanue riponon-
KaeTcd 0 TeX TIop, ToKa He MOABUTCA He UCYE3aIOWIHIA KPACHBIN 1IBET.
Daxruyeckas HopMaTsHOCTE AgNO,; onpenensiercst 1o hopmyne

Njorr = (Njaar VIV,

IHpumep. 0.1 H. — HOPMANBHOCTD cTaHZapTHoOro pactBopa NaCl; 25
Mi — obbeM pacreopa NaCl, B3sToro Ha TUTpOBaHYe; 25.4 M1 — 06beM
pactBopa AgNOQ;, H3pacXoXOBaHHHI Ha THTPOBaHHE

Nyue= (0.1:25)/25.4 = 0.0984

Ecnu dakrtudeckass HOpMAaIBHOCTh He COBIAZAET C 3alaHHOM HOP-
MAJIBHOCTBIO PACTBOPA, TO PACCIUTHIBAIOT TIOMPABOYHbIA KOIDDULIHEHT
110 METONMKE uisi TpWIoHA B.

Tunpokcna natpus

Tngpoxcun Hatpust (NaOH) ucronssyercs B XayecTe 6ydepHOro
pacTBOpa IPY BEYMCJICHUN COACPXAHUSA MOHOB KANBLIUS, MarHus, Ha-
TpWst, Kanus, apuoHoB SO; u zp.

Mt npurotosnenust 1 o1 1 1. pacrBopa NaOH TpeGyerca 39.9971 r
xuMudeckut yucroro NaOH, TMTpoBaHHBIA PacTBOP KOTOPOTO TOTOBUT-
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¢s1 M3 KOHLIEHTpUposaHHOTO pacTBopa NaOH m3BecTHO# KoHLIEHTpa-
LIMH, WK U3 PUKcaHaxia.

Ilpumep. Ilpurorosuts 1H. pactBop NaOH 13 KOHIIEHTPHPOBaHHO-
ro pactBopa ¢ p = 1.420 I/eM’.

B 100 1 KOHIEHTPHPOBAHHOTO pacTBOpa conepxutes 38.99 % cyxo-
ro NaOH (ompenenseM IO TIPIIOKEHUIO 8) 1 HAXOMMM €ro oObeM Ans
nosyuenus 11 0.1 H. pactBopa NaOH.

x = (100-3.9997)/38.99 = 10.26 r
Toraa o6beM, 3aHUMAaeMBbiit 3TUM PACTBOPOM COCTaBUT
V=P/p=10.26/1.420 = 7.2 mx

3uaunr aua ripuroroBieHus 1 0.1 H. pacTBopa HEOOXOAMMO B3SITh
7.2 mxt pactopa NaOH ¢ p = 1.420 r/cM’ 1 moBecTH Boxoi o 1 1.

Tutp pactBopa NaOH ycTaHAaBIMBAaIOT O CTAHAAPTHOMY PacTBOPY
magesesoit kuciorsl H,C,0,.2H,0 ¢ nHopmanbsHocTsio 63.033 1/ B npu-
cyrcreum eHondTaiedHa, KOTOPHI ToToBUTCS U3 (BUKCcaHaa o ToR
Xe MeTOIMKe, 4To ¥ TpWwioH B. s npurotosneHus 1 1 0.1 H. masene-
BOIT KMCHOTHE GepyT 6.303 I, pacTBOPSIOT B AUCTHWUIMPOBAHHOM BOjE, HE
conepxatneit CO,, ¥ TONUBAIOT BOIOM 10 MeTKH. TUTPOBaHHE PEKOMEH-
IyeTCH BECTH B NPUCYTCTBUM xuMdecku yucThx CaCl, wm MgCl,, npn-
6asyisis Ha Kaxasie 100 v 0.1 H. waBeneBoit kucaoTs! o 10 mix 20%-#oro
pactBopa CaCl, uni MgCl,, 406 BMECTO IIABEIEBO KUCIIOTHI B PACTBOPE
BhIIENHWIOCH 9KBUBaNeHTHOe Konmaectso HCL. TurposaHue BexyT o 1MO-
SIRICHUS HeWcUe3aloLleil Mpy epeMeIlnBaHuM B TedeHue 10-15 c. poso-
BOW OKPACKH, TIPHYEM B KOJIOY HATIMBAIOT KHUCJIOTY, 4 THTPYIOT U3 61opeT-
K¥ 1IeN0Usl0. PacueTsl BemyTCs aHaoriyHO TpwiioHy b u np.

VH2C204-2H20'NH2C204-2H20 JAP—
K=
3

Nrwon =

Viaon Nireop NaoH

Nyson “Onaon X

TNa\()H = 1000 ’
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rae T — tutp pactBopa NaOH; D — rpamMMm-skeuBaienT pactBopa NaOH
WIM 3KBYUBATEHTHAsT KOHICHTpALHs. AHaIOrnyHo npuMensiercs 1 KOH,
HMMEILHA HOpMaTbHOCTS 56.1056 1/t

Consanas KHMCAOTA

ConsHas kucnota (HCl) ucnonesyercsi Ipy orpeneIeHHd KOHIIEH-
Tpawy akTusHOM u3BecTu Ca(OH), B U3BECTKOBOM PacTBOpE, COmep-
xauun NaOH B pacTBOpe KaycTU4ecKOH COOBI, oOLIeil [HeT0YHOCTH B
pacTBOpe KaJbLIMHUPOBAHHON COMBI, BPEMEHHOH KeCTKOCTH BOIBI MM
unbTpaTa, a TakKe ATIOMUHUIS, Kajud, HaTpus U 4p. 1H. pactsop HCl
comepxut 36.461 r/n 100%-Hoit HCL Pactsopwt 1 H. wiu 0.1 H. roto-
parcs u3 buKcaHATOB (METOAMKA Ta Xe, 9To W Juia Tpwiona B) wiu
TyTeM pa3GaBieHus KOHICHTPUPOBAHHON KUCHOTHL. it IpUroTOBIIe-
ums 11 0.1 H. pactBopa HCl tpe6yetest 3.646 r HCI u nosomutres Bonoi
o metku. Ho Tak xax koHueHTpupopasHyio HCl onacHo B3BemmBars,
TO PACCUMTHIBAIOT KAKOi ofbeM 3aHMMaeT HaBecka 3.646 r/n. Ornpene-
muoT mwioTHocTs HCI ¢ moMotmsio eHcnMeTpa (ycts p = 1.179 r/cm’),
KOTOpasi coorsercTByeT 36%, Macc. (pwn.20). Ompeaensior oGbeM, 3a-
HumaeMmbiit 36%-uoit HCL

3.646-100

=36 1179 soMr

3nagyr, 11 npurotosieHus 111 0.1 H. HCI neoGxomumo B3siTh 8.6 MIT
HClcp =1.179 1“/CM3 , HAUIUTH TIONIOBUHY MepHOH KONOBI TUCTUIUIAPO-
BaHHO BOJIBI, BIUTH KUCIOTY, OXJIAMUTh U JIONUTH BONO# 1o MeTku. Hop-
manmsHocTh HCl yetanasnuBator 1o craHnaprHoMy pactsopy NaOH. Tlpu
TUTPOBAHUHU KHCIOTHI LIEIOYLIO MPUMEHSIOT HHINKATOP METUIOPAHK, TAK
KaK Ha Hero, B IPOTHBONONOXHOCTE (heHOMbTaNENHY, He BIAMSALT YTONb-
Hasl KMCJIOTa, NIOJIoNaeMast U3 BO3LYyXa PacCTBOPOM IIENOYH.

Hopmaneaocts nmonyuendoit HCl onpenensior o dhopmyie

N, = Nygon "Vuon
b Via

Ecnv daxTrgeckas HOPMaJbHOCTh HE COBIANAET ¢ 3aNaHHON HOp-
MaJIBHOCTBIO, TO PACCYNTHIBAIOT MOTIPABOYHNIM KoaddunreHT. B Tex
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fL.A. PasaHos na 6yposbiM

CIy4asix, Korga oco6ast TOYHOCTh He TpebyeTcd, 114 NPUIOTOBJIeHUs pa-
CcTBOPOB TpeGyeMoit KOHUEeHTpaUuu (%, Macc.) MOXHO MONb30BaThCs
MPOCTHIM U BHICTPBIM METOZOM «KpecTa» (CMEIIMBAHUE ABYX JAHHBIX
pactBopoB). Tpefyemoe 3HaueHMe KOHLEHTPaLMY MUIIYT B MECTE Tiepe-
cedeHys ABYX JIMHMIA, a 3HAYCHUE KOHIIGHTPALMH 3alaHHBIX PacTBOPOB
— v KOHIOB 06enx JuHuii ciesa (Gosibiliasi BBEPXY, MEHblIag BHU3Y).
3areM U3 OOJIBILETO YKC/IA, MPOCTABICHHOTO HA KAXNOW JIMHUM, BbIUK-
TAXOT MEHBLIEE, HAXOMSIIEECS HA TOM X6 JIMHUY, U PA3HOCTD 3aIIHChIBA-
10Ty CBOBOZHOTO €€ KOHLIa, 0003HaueHHOro cTpestkoii. [TosryueHHbIe yic-
Jia, PACTIONIOXEHHbIE CIIPaBa BBEPXY ¥ BHU3Y, [T0Ka3bIBAIOT, CKOJBKO Mac-
COBBIX 4aCTel KaX/IOTo PacTBOPA CIIEAYET B3ATh, YTOOBI HOMYIUTH pa-
CTBOp TpeOyeMOil KOHLICHTpaIIUH.

TIpumep. Mna nonydenns 40%-Horo pacrsopa u3 90%-Horo u 20%-
HOTO ciemyeT B3aTh Ha 20 Macc.4. 90%-Horo pactBopa 50 macc.4. 20%-

Horo (cxema, a).
a) 90 20 40 25
40 25

20/ \50 0/ \15

TIpu pa36aBneHUN pacTBopa A0 TpeGyeMoit KOHLIEHTpallMK NproaB-
JICHHEM PacTBOPUTENS (BOBL) TIOCTYIAIOT TaK e, KaK U B MPEIbITYLIEM
CJiyyae, TOJNBKO ClIeBa BHH3Y BMECTO MEHbIUEH KOHLEHTPAllMU CTaBAT
Hyib. [TonydeHHbIE YycsIa, pACTIONOXEHHEIE CIIpaBa BBEPXY ¥ BHHA3Y, YKa-
3bIBAIOT, CKOJILKO MAacCOBBIX YacTeil pacTBOpPa M CKOJBKO PacTBOPUTENA
CIeNyeT B3STh.

IIpumep. Uto6b1 pazGaButs 40% -Hblii pacTBOP A0 25%-HOM KOHIICH-
Tpanuu, Ha 25 Mace. 4. pactBopa Tpedyetcs 15 mMacc. 4. BoIsl (cxema, 0).

0)

ITepmanranar Kams

IepMmanranar kanust (KMnQ,) Ucnionb3yeTcst Tpy ONIpeAENICHUN PTy-
TH, CEPHI, TIPK YCTAHOBKE TUTPOB LIABSAESBON KUCJIOTH U Ip. 1H. pacTBop
conepxwurt 31.6068 r/mn KMnO,, a 0.1 H. 3.16 r/1. Hasecky 3.16 r KMnO,
PacTBOPAIOT B HEGOMBILIOM 06BEME BOJEI, NOTHMBAIOT BOXOH MO METKH 171
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Inaea 2 DUIUKO-XUMUHECKKE METOLbI KOHTPORA CBONMCTE SypoBLIX

M OCTaB/SIOT B TEMHOM MecTe Ha 7-8 mHeil. [Tocne BBLIEPKKH UMEIO-
1UECA IPUMECH OKMCIAIOTCA B BUIE OCATKa TUOKCUIA MAPraHLa, KOTO-
Phlii OTGIIBTPOBLIBAIOT YEPE3 BOPOHKY CO CTEKJISHHOM BaToit. TUTp pa-
creopa KMnO, ycraHapiauBaeTcsl 10 CTaHAapPTHOMY DacTBOpY LuaBesie-
BO} KUCIIOTHI, KOTOPBI CO BpEMEHEM U3MEHSIETCS M MOMIEXUT MepUo-
JMYECKOi MTpOBEpPKE.

VH,Czo‘-2H20'NHZCZO4-2HZO _ Nyaer KMnO,
5

N =
KMO, V N
* KM, e0p KMnO,

Nxmno, “Bxmno,

Timno, = 1000

IllageneBas KucaoTa

Jns npurotorieHus 11 0.1 H. pactBopa GepyT 6.303 1iasenesoit kuc-
JIOTHL, PACTBOPAIOT B HEDOIBIIOM 00beMe BOAH, He conepxaileit CO,, u
JONMBAIOT 10 MeTKH. TUTP pacTBOpa yCTAaHABIUBAIOT 10 MEPMAHTAHATY
Kajvs.

Cymbhar Marnus

Jlnsa mpurorosiaenus L 0.05 u. pactBopa MgSO,-7H,0 6epyr
6.1622 1, pacTBOPSIOT B BOLE H NIEPeMEMIMBAIOT. THTD PacTBOpa YCTaHAB-
JIUBAIOT BECOBBIM METOIOM.

Huwrpar prymn

Hurpart pryru Hg(NO,), H,0 vicronb3yetcs npu onpeaeNeHun Xiio-
PHCTRIX coiell B HedTH, 6poMa, Homa U Ap. 1H. pacTBOp HMTPATA PTYTH
conepxur 171.31 r/m, 0.05 0. — 8.565 r/m, 0.01 1. — 1.713 r/n. HaBecka
TIEPEHOCHUTCA B MEPHYIO KONOY U 3aIlONHACTCA AUCTU/LTUPOBAHHOMN BO-
Joit 1o 500 M1, 7o6aBsIeTCs 2-5 M KOHIIEHTPHPOBAHHOM 430THOM KHC-
JIOTHI BO M30eXKaHUe BHIMATeHWSt HUTPATA PTYTH B 0CAA0K U JOBOLIT BO-
IIO# IO METKH.

Tutp pacTBopa HUTpaTa PTYTH YCTAHABAHUBAELTCA IO CTAHAAPTHOMY
PacTeopy xTopua Hatpus. JUIst 3T0ro B KOHMYECKYIO KONGY BMECTHMOC-
ThIO 250 Mit HaMBaIOT 10 MJT pacTBOpa XJopyAA HATPHst, A0GABAAIOT 90 Mt
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LA, PasaHoB no GypoBbtM

MCTHIUTMPOBAHHOM BOABI, 2 M 0.2 H. a30THOM KUCIOTH, 10 Kaness au-
denmnkapbasyaa ¥ TATPYIOT PaCTBOPOM HHUTpaTa PTYTH JO NOSBJIECHMSA
¢1aBOpO30BOro OKPAIIMBAHMUS, HE HCUE3aIoLero B reyeHue 1 MuH. (ensa
3aMETHOE OT/MYME OT THCTHLIMPOBaHHOM BoAL). Koadhduunent mo-
MPABKK BBIMUCIAIOT TI0 hopMyIie

Nmn.KNaCl'VNaCI

K=
NT:Dp.Hg(NOpz.VHg(NOZ)I

TIpoBepKy monpaeoyHoro KosdduimenTa mpopoaar He pexe 1 pasa
B 2 HEAeNH.

A3oTHas KucaoTa

1 H. pactBop HNO, cogepxur 63.013 r/1 (COOTBETCTBYET MOJIEKY-
nspHO# Macce), a B 1 a1 0.2 u. HNO, Gyzer conepxatscst 12.6 1/71. Pa-
ctBop HNO, roToBUTCS 13 (PUKCaHaTIa UM ITyTeM pa3OaBIeHUs KOHLEH-
TpYpOBaHHOM KucoTsl. Ho Tak KaK KOHIIEHTPUPOBAHHYIO KMCIIOTY B3Be-
IUBATE OMACHO, TO PACCUMTHIBAIOT KAaXol o0beM 3aHUMAET HABECKA
HNO,. Onpegemsior wiotocts HNO,; ¢ moMouibio JeHCUMeTpa (ITyCcTh
p=1.485 r/cM’), KoTopast cOOTBeTCTBYeT 91% Mace. ONpelessIioT 00beM,
3aHuMaemol 91%-Hoit HNO,

12.6 -100
=91 1485 O3MT

3Hauut s npurotosieHus 1 1. 0.2 5. HNO,; neob6xoauMo B34Th
9.3 mu1 KoHueHTpupoBannoit HNO, ¢ p = 1.485 I/CM’, HAUTh TIOTIOBUHY
MEPHOH KOJIOb TUCTHLTAPOBAHHOM BOIBI, BIMTh KUCTOTY, OCTYIUTD H
IOMUATE BOJOH A0 METKH.

Hnpukaropst

Denoagpmaneun TpencTaBiser coboi ciiabyio KHCAOTY, OTHOCHTCS
K OfHOLBETHHIM MHIMKATOPAM M IPUMEHSIETCS] IPH YCTaHOBKE TUTpa
LIETOYN IIaBeIeBON KUCIOTOM ¥ J1p. B KUCHBIX pacTBopax ¢enondra-
JIeWH GeCI{BETHDI, a B HICIOYHBIX UMEET KPAcHYIO oKpacky. Pabounmu
pactBopamu siBjistiorest 0.1 %-Hast i 1% -Hast oHueHTpauus B 60° 31u-



Mmasa 2 DUIUKO-XUMUHECKUE METOIL KOHTPONA CBOMCTB GYPORLIX

JIOBOM CITUPTE, KOGABKH KOTOPEIX COCTABIIIIOT HE HoTee IBYX-Tpex Ka-
menb.

Memunoebiii opanxcessiii (memunopanyc) — OTHOCUTCS K amdorep-
HbIM BEINECTBAM, TAK KaK €r0 MOJCKY/bI COIEePKAT OMHOBPEMEHHO KUC~
JIOTHYIO ¥ OCHOBHYIO rpynibl. ITpu nobasnenuu OydepHOro aMMuaqHo-
TO PACTBOPA KPACHAS OKPACKA MEPEXOIuT B Xentylo. [TpuMersercs rmpu
YCTAHOBKE THTPA COJISIHOM KUCTOTHI U Ap. PaGounMu pacTBopaMu sTBIA-
1o1ca 0.05%-uas win 0.1%-Has kounenrpaims (0.5 vm 1 T cyxoro Me-
TWIOPAHXA TOBOMUTCA OUCTULUIMPOBAHHOM BOOM 10 1 1, mobaBKa Ko-
TOPHIX COCTABJISIET HECKOJIBKO Kalle/ib).

Mypexcud — colb IypIypoBO# KUCIOTHI, IPUMEHSIETCS. B BUIIE CMe-
CH ¢ XuMudecky urcTeM TiopornkoM NaCl wimm KCl (ir mypekcuna + 99 ¢
NaCl win KCl), a Takxe B Bue BoaHoro pactsopa 0.1%-Hoil KOHIIEHT-
paLMK py onpeneneHny noHos Ca®, IIpy THTpoBaHUM K0GABKa CMECH
TIOPOIIKOB COCTABISIOT He GOJIee MATH-LIeCTH KPYTIHHOK, @ BOJHOTO Pa-
cTBOpa 2-3 KaIUTd, a OKpacka IepexojuT U3 po3oBoil B puoneroByio.
Cregyer OTMETHTB, YTO PACTBOP MYPEKCH/a FOTOBUTCS MATBIMU 00be-
MAaMH, TaK KaK OH 4epe3 4-5 THell IPUXOoUT B HETOMHOCTb.

Opuoxpom wepnoiii T IPUMEHSIETCS TIDH ONpEaEIeHIH oHoB Mg™ B
BUAe cMecH HopolnkoB (It spuoxpoma + 99 r NaCl win KCl) mo ne-
CKOJIBKO KPYITUHOK € TIEPEXOEOM OKPACKH € PO30BOM 0 CHHEIA.

Xpomam rasus K,CrO, mpuMeHseTcs TIPY YCTAHOBKE THTPa PacTBO-
pa AgNO, u npu onpenenenuy annoHoB Cl° B duwisrparax. Mcnonssy-
etcs 5-10%-Hbie BogHble pacTBopbl (50 win 100 1) XMMHAYECKH YHCTOTO
Xpomara Kanus, BeicyiieHHoro npu 150°C gosoasitest Bomo#t mo 1 1. Ok-
PACKA TEPEXOTUT € KENTOH TO KOPHIHEBOIM.

Judenuaxapbazud OTHOCUTCS K aICOPOLIMOHHBIM MHIUKATOpaM ¥
TPUMEHSsIeTC B BHJIE CIIMPTOBOrO pacTBopa (96°) 1%-Ho#l KoHLeHTpa-
uuu apu orpeaeieHuy aHuoHoB CI B HedTax. OKpacKa NepexomuT oT
GecuBeTHOM fO ONETHO-PO30BOIA.

Bydephbie pacTBopb

Haub6onee pacnpocTpaHeHHHM OyhepHBIM PacTBOPOM SBJILETCS
ammuaunwii (NH,C1 + NH,OH), KoTopsiit Mcronb3yeTcs MpH ofpele-
nermu cymms Ca®* + Mg®" mnst cosmanms TpeGyemoii semmamsst pH THT-
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f.A. Praanos no GyposbiM

pyeMoro pacteopa. st mpurorosneHus 6ydepHoro pactsopa oepyt 20 ©
XUMHYECKH ducToro xtopuaa ammoHmsa NH,Cl, pacTeopsaior B HeGoIb-
1IOM 0GBeMe BOIbI, 106aBistior 100 MJT KOHLIEHTPUPOBAHHOTO 25%-HOr0
pacteopa NH,OH (HawaTepHOro CUpPTA) U JOIUBAIOT A0 1m aucTun-~
JIMPOBAHHYIO BOAY.

2.12.3 OnpeaeneHue MUHepanusauuu eunbrpaTa

Onpenenenye HOHOB KANbIHS

BepyT 2 MJI MUHEPANTU30BaHHOTO (WISTPATA (5 MJI IIPECHOTO) WK
OTCTOSI, MEPEHOCAT B KOHUYECKYIO KOJIOY BMECTUMOCTRIO 250 M1, 106aB-
10T 50 MII AUCTHUIMPOBAHHOM BOfIbL, 2 Mt 5-10%-toro (1H.-2H.) pa-
creopa NaOH ¥ HeCKOJbKO KPYITMHOK MyPEKCHAA 0 TOSBICHUS PO30-
BOr0O OKpalIMBaHus (LIEN0Yb HOOABAAECTCA IS PACTBOPEHHMA MYDEKCH-
nia). U3 Gropetku Tutpysor 0.05 H. pactBopom TpriioHa b ro ook Kan-
JI€ TIPH MOCTOSHHOM B30AITHIBAHKH JIO TIepexoaa OKPAacKU 13 PO30BOil B
duonerosylo. KenareasHo onpereneHue BECTH B ABYX MapaLieTbHBIX
po6ax.

Konuentpauus Ca®* ompenemsercst o dpopmyse

Catt = N-x-20.04-V
4 al0

rae N — HOPMaJIBHOCTh pacTBopa TpwioHa b; K — KoadduumeHt mo-
nipaBku Tpuwiona b; V — o6beM pactBopa TpusioHa B, M3pacxonoBaH-
HBIii Ha THTPOBAHME, MIT;, 2 — 06BbeM utsrpata, mir; 20.04 — mroke, Ca’';
10 — koadduuHeHT 11 MepecyeTa COREPXKaHNsA HOHOB Kalbiis B %.

Ilpumep. O6weM bunbrpaTa 2 Mi1. Ha THTpOBaHHe U3pacxol0BaHO
5 M 0.05 H. pacTBopa TpwioHa b ¢ x = 0.97

w_ 00509720045 _
Ca 510 0.24%

Haxonum comepxanue CaCl,. Koabdmuuent nepecyera HOHOB Ca™
B cosb CaCl, coctaBuT



Mhasa 2 DUINUKO-XMMUYECKHE METOLI KOHTPONA CBOMCTB GYPOBbLIX PACTROPOR

Meo, 11099

K= Mo — 40.08

= 2.769

Orciona conepxanne CaCl,

CaCl, = 0.242.769 = 0.66%

Onpenenenne CyMMBI HOHOB KAJIBUMA H MATHHSA

BepyT 2 Mt puasTpaTa WM OTCTOS, TEPEHOCAT B KOHHYECKY1I0 KOOy
BMECTUMOCTEIO 250 M1, 1oGaBIsIoT 50 M TUCTIITUPOBAHHON BOJBI, 6-
8 i1 6ydhepHOTO aMMHMAYHOTIO PacTBOPa M HECKOIBKO KPYITMHOK UHIH-
KaTtopa 3puoxpoma deproro T. Turpyior 0.05 H. pactBopom Tpuiona b
JIO TIEPEX0/1a OKPACKH M3 PO30BOM B CHHUIA 11BET.

NV, k1000

TCar+Mg* = -

, ML 3KB./]l

Onpeuenenne HOHOB MArHMA
KOHHCHTpaL[Mﬁ HMOHOB MarHus ONPENCHseTCA Mo PasSHOCTA CYMMBL
HOHOB KaJIbLIMA U MarHus

Cegrmg * Mg™") - Ca™*

Mg = Nk(V,-V)12.16
a'10 ’
rie V, — o0beM TpuIoHa b, H3pacxoqoBaHHEBIA HA TUTPOBAHKE CYMMEI
Ca” + Mg”, mu; 12.16 — mMraks. Mg?; V,-V — o6bem TpiioHa B, u3-
PacXoJIOBaHHOTO Ha TUTposaHMe Ca’’, MI; a — oGBbeM (uIIBTpaTa Ipu
onpenenennu Ca’™* + Mg™*, m.
Ipumesanue. pu onpenenenuy Kounenrparmu Ca’* u cyMMbl
(Ca™ + Mg®")6epercst 06s3aTeNbHO OXMHAKOBBLA 0GBbeM (UILTPaTA.
Hpumep. JIns onpenenexust votos Ca>" u CYMMBI (Caer + Mg”") B3si-
To no 2 Ma wsTpara. Ha TutpoBanue cymmsi Horos Ca™ + Mg™ us-
pacxonoBaHo 8.2 ma 0.05 H. TpuioHa b ¢ x=0.97. PazHocTh 06BEMOB
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£l.A. PrizaHos 10 GypPoBbIM

V-V = 8.2 - 5 = 3.2 MJ1,yKa3bIBaeT Ha IIPUCYTCTBHE B (DIITETPaTe UOHOB
Mg“. Ecnu xe V,=V, To MOHBL Mgz+ B DUIBTpaTe OTCYTCTBYIOT.

2 0.05-0.97-12.16(8.2-5.0)
Mg™ = RN =0.09 %

Haxonum conepxanue coan MgCl,
Koadunment nepecuera uonos Mg™* B cons MgCl, cocraur

My, 9522
= = =391
= Mygr 24312 3916

Orciona coaepxanue MgCl, cocraBur
MgCl, = 0.093-916 = 0.35%

Onpefesienne HOHOB XJIOPA

Bepyr 2-5 Mt dwisTpaTa WIN OTCTOSI, TIEPEHOCAT B KOOy BMECTH-
MocThio 250 M1, mo6apngior 50 M AMCTWLIMPOBAHHOM BOMIBI, XBE-TPH
KaIUT MHMKATOpa XpoMaTa Kanns 1 THTpyioT (.1 H. pactBopoMm AgNO,
10 U3MEHEHMST OKPACKU C XKENMTOH IO KOPUIHEBOH.

Kouuenrparms Cl” onpenensiercst 1o opmyine

or = Nk-35.5V )
a'10

rae N — HopMatbHOCTh pacTsopa AgNO;; V — o6wem pactBopa AgNO,,
MU3PacXOAOBaHHLINA Ha TUTpOBaHue, M, 35.5 — mMrakB.Cl.

Konuenrpaiuio conu NaCl Berumcnsior io cBobomHoMy octatky Cl,
He CBSI3aHHOMY ¢ MoHaMmu Ca”" u Mg™*.

Ilpumep. Tlo MeTooUKaM, MTOXKEHHBIM BoIIlIe, QUIETPAT 6YPOBOTC
PAcTBOPA COMCPXKUT:

Ca’" =0,1%; Mg™ = 4.01%; Cl =20.3%
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maBa 2 DUIKKO-XUMUHECKHNE METOABI KOHTRONSA CBOWCTR GYPOBbIX PACTBOPOB

TOLJA CollepXKaHue CoNel COCTABUT
CaCl, = 0.1-2.769 = 0.2769%; MgCl, =4.01-3.916 = 15.7%

Haxonum conepxanue comu NaCl
Anmons Cl” caasbiBaiotes ¢ KatroHamu Ca’"

(0.2769 - 0.1) = 0.1769%
¢ KatdoHamu Mg™*
(15.7 - 4.01) = 11.69%
OcTatok CBOGOIHOTO XJI0pa BEMUCISIETCS 10 HhopMyJTe
20.3 - (0.1769 + 11.69) = 8.44%
Haxomum xosdduiment nepecuera csoboxHoro Cl' B cons NaCl

o Mua 5844
T My 35453

=1.648

Orcioma, cogepxanue NaCl cocraBut
NaCl = 8.44-1.648 = 13.9%

O61as MuHepaam3aums dunerpata cocrasur 0.2769 + 15.7 + 13.9=
29.88% wmm 298.8 /1.

Ilpumeuanue. Bo BCex Crryyasix NMpH aHAIM3¢ TEMHOOKPAIIEHHBIX
(QWIBTPATOR OPTraHMYECKUE BEHIECTBA MEIIAOT [POBEICHUIO aHANN3a,
TIO3TOMY MCIIONIB3YIOTCS MACKHMPYIOIIME PEAKTUBLI (ACKOPOUHOBAs KUC-
JIOTa, CYAbGbAUIOBAsS KUCIOTA, TUITUIUTHOKAPOOMAT HaTpHs WK UX
COYETAHUS).

oL



f.A. PasaHos 3 no GypossiM

2.12.4 OnpeaeneHne MeCTKOCTU BOAbI

ZKecTKOCTB BOJBI BBIPAXKAETCS B MLOKB./J1 WIH IPAIycax XECTKOCTH
Ha | JT BOABL 1 ML3KB. XECTKOCTU COOTBETCTBYET cofepXaHuio 40.08 : 2 =
20.04 mMr Ca™ v 24.31 : 2 = 12.16 Mmr Mg®* B | 11 o8I, Tae 40.08 1 24.16
— OTHOCHTEJIbHBIE MOJEKY/ISIPHBIE MACChl KalbLinsl M MarHusd, a 20.04 n
12.16 — ux sxBuBaneHThl. 1°= 1 yactu CaO B 100000 yacTeil BOAB WK
10 Mr CaO B 1 ;1 Bogs, a 1 yacts MgO skBuBanentHa 1.4 yactu CaO. s
MepeBoIa MLIKB./JI B TPanyChl KECTKOCTH MOMYIEHHYIO BEMHYIHY KeCT-
KOCTH B MIL3KB./ll YMHOXaloT Ha 2.8. O0beM OTOMpaeMoii NpoObl BOIbL
JUISl aHAJIM3a 3aBUCHT OT COACPXKAHMS CONEH KANBLMA U MArHus ¥ KO-
nebretcst ot 10 go 100 mu.

XKecTkocTb BOIBI, TPAIyCHl 1-15 15-30 30-60 >60

O6beM MPOGBI, M 100 50 25 10

PaznuyaoT BpeMeHHYIO, MOCTOSHHYIO M OOLIYIO XecTKOCTH. Bpe-
MEHHas XeCTKOCThb (ycTpaHuMas, KapboHaTHas) 00yCI0BANBAETCS CO-
nepxaHueM GukapGoHatoB. I1pu KuIsiueHUH BOOBl GUKapOOHATHI Te-
PEXOIAT B HEPACTBOPUMEIE B BOAE KAPOOHATE, BOAA YMATYAETCS MO CXC~
Me Ca(HCO,), +CO, + H,0.

Jis1 onpeeieHNs] BpEeMEHHOM KECTKOCTH OTOHpAIoT B Koiby 50-
100 M1 BOZBI, ROGABIAIOT 2-3 KaILTH MeTWiIopaHxka 1 turpylor 0.1 H. pa-
ctBopoM HCI 10 nosiBneHus opaHXeBON OKPacKU

Hye Vi 1000
X, = - v..
H;0

rae Hyo — HOpMAalbHOCTE TUTpOBaHHOrO pacteopa HCI;

Vo — 06beM HCI, uspacxonoBaHHbIH Ha TUTPOBAHKE, MIT;

Vi,0 — 06BEM BOIBI, ML

[ocrosiHHas XecTKOCTb 00YCIOBINBaeTCA COIEPKaHUeM CybhaTos,
XJIOPUAIOB U ApYrux coneil (kpoMme OmkapboHatoB). [Ipu ee onpenene-
HHH HCTIONb3yI0T METOMMKY ONpencienns cymmsl Ca’ +Mg®, it gero
o16upaior 25-50 M Bonsl, 106aBILIOT 5 M1 GydepHOro aMMHAYHOTO pa-
CTBOpA H IBe-TPH KaIUTH pacTBopa spuoxpoma yepHoro T, nosoasar o6beM
cMecH 10 100 Mt i THTPYIOT cTaHmapTHeM (.05 H. pactBopoM TpuiioHa b
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Thasa 2 DUIMKO-XHMUMECKHE METOABI HOHTPONS CBOUCTB GYPOBLIX

JI0 nepexona KpacHoi oKpacku B CHHIOW. [TocTosHHAs KECTKOCTD OI1-
penensiercs no dopmyine

_NKV/1000 50V,K

! Vo Vo

Jns onpeneneHust comepXaHmst To1bKo Ca’™ K 25 M BOIbI Z06aBIs-
10T 6-8 M1 2H. pactBopa NaOH, cyxyio cmech Mypekcuaa ¢ NaCl wiu
KCI (pacTBOp T0/DKEH UIMETh PO3OBHIH LIBET) U TUTPYIOT PACTBOPOM TPH-
JnoHa b 1o mepexosa okpacku U3 KpacHo# B GbuoneToBYI0. 3Has 00beM
pacTBopa TpHAOHA B, M3pacXomOBaHHLIA HAa THTPOBAHME CyMMBI
Ca“+Mg2*, 1 TosmbKo Ca®" HaxomsT oGbeM pacTBopa TpuioHa b, koro-
pHIii pacxomyeTca Ha TMTpoBaHue Mg, IIpy OIeHKe KeCTKOCTH Boaa
XapaKTepu3yeTcs CAeIYIOIMMY BEIUIHHAMM:

ML.9KB/JT rpaxychbl
OueHb MaArkas <1.5 <4
Mirkast 1.5-3 4-8
VYMepeHHO XecTKast 3-6 8-18
Kecrkag 6-10 18-30
OueHb KecTKast >10 >30

2.12.5 OnpepeneHve KavyectTsa AMCTMIMPOBAHHON BOAbI

JI51s 970if 11e1M UCTIONB3YeTCST KadeCTBEeHHAs PEAaKIHs] O IKCTIPECC
METOfy: B MPOGHPKY HAIMBAIOT KOHTPOJIHUPYEMYIO BOTY, TOGAB/ISIOT He-
ckonbko Kanenb (0.1 1. unn 0.05 H. pactBopa AgNO,, B36antbiBatoT. [Ipu
nosABJIeHUH 6eJ10ro ocaKa (COMM KATBIKA 1 Ap.) WK HOMYTHEHHS BOAA
HETOIHa T XHMUYECKOTO aHAIM3A.

2.12.6 Onpepenexne WENOYHOCTU PUALTPATOB

Mpu onpeneneHuy MeTOYHOCTH, BBI3bIBAEMOM rHApaTaMy WK Kap-
GoHaTaMM LUeNOYHBIX MeTauioB 10425 M1 GuIbTpaTa nepeHoCsT B KO-
6y BMecTUMOCTbIO 50 MJI U 100ABIAOT OQHY-IBe Kamwy 1%-Horo pa-
ctBopa deHondTaenHa. [TosBieHye pO30BOit OKPACKH CBUIETENbCTBYET
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fLA. Pazanos no GypoauiM

0 meaouHoCTH. JoGasnaioT GeicTpo o KamnsaM 0.02 H. pacTBop CepHOit
KUCJIOTHI 10 MOSIBNIEHMsI IEPBOHAYATBHON OKpacky (uibTpara.

2N2,CO, + H,S0, = 2NaHCO, + Na,S0,

M3 ypaBHEHMA BUAHO, YTO CONA OTTUTPOBLIBAETCS JTHIED HAIIONIOBH-
Hy ¢ oGpa3oBaHHeM GuxapOoHaTa, MosTomy obuias Macca CO§‘ paBHa
YABOCHHOMY 00BEMY KUCIOTBI, M3PACXOI0BAHHOM HAa THTpOBaHUe. B TeM-
HOOKpAIIeHHBIX dynsTparax CO? onpenessioT pas6apieHeM NpoGs 1
TOCJIE B 3TO# Xe Npole onpeaensior oduryio nmeroyHocts. ConepxaHue
CO;J onpenensioT 1o popmyne

a*N-100-2-0.03

ut —V——’
e a — 00beM KHCIOThI, U3PACXOAOBAHHbIN Ha THTpoBaHUe, MIT, N —
HOPMAIBHOCTH KACAOTHI; 2 — TIOCTOSHHOE YHMCIO LS OMydeHus1 06-
e Macchl CO;’ B dmnsrpate; 0.03 — xoa(hHUILIIEHT epeBoaa Mr.oKB.
CO; B1; V — 06beM duibTpara, B3STOr0 Ha TUTpOBaHue, M. [Ipu pas-
GaBJeHMM TeMHOOKpAILIEHHBIX (MIBTPaTOB conepxatue CO; onpese-
JISIOT 0 popMyne

a-N-100-2-0.03 - pas6.
u v s

Hpumep. Basro 25 Ma dunsrpaTa, Ha TUTPOBAHME KOTOPOTO M3pac-
xomosaHo 0.6 mn 0.0215 H. pacrsopa H,SO,. OnpeaenuTsb IEI04HOCTD
OT PacCTBOPUMBIX KapGOHATOB,

0.6 - 0.0215-100 - 2 - 0.03

C.= % =0.003%.

IIpu onpenenenHuu obLIeil MIETOUHOCTH, BHI3bIBAEMOi KapGoHaTa-
MH 1LIEJIOYHBIX U WENOYHO3EMEIbHLIX METAUIOB, B TIpoOy nocne onpe-
LENEHUS PAaCTBOPMMBIX KapOOHATOB, & €CJIM OHU OTCYTCTBYIOT HENOC-
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Thasa 2 OUINKO-XMMUHECKUE METOAbI KOHTPONS CBOACTE SyposbiX

pencTBeHHo nocie 106aBxy heHondTatenHa, IPWIKBAIOT OLHY-IBE Kall-
u MeTiwiIopalxka, Turpytot 0.01-0.02 1. pacreopom H,SO, o nepexona
OKPACKH U3 XEATON B OPAHXEBYIO.

OO6UIYIO LIEEJOYHOCTH BHIMUCISIOT M0 CYyMMapHOMY 00BEMY KKCIO-
TBI, H3PACXOROBAHHOM Ha TUTpoBaHue MO (heHoAdTATEHHY U METHIIO-
panxy

(a+a))-H-100-0.061
w = v s /0

rze 0.061 — xospdunuent nepesoga mr.ake HCO; B 1.
2.12.7. Onpepenexune cynbdar-uoHa

B xonuueckyio konby Gepyr 1-2 M1 dwibrpara (wiu Gonee, ecan
cynbtaToB Mano), fonusaioT 100 M1 IUCTWUIHPOBAHHOM BOIbL, 5-10 Mi
0.1 H. pactBopa BaCl,, 1-2 mx pactBopa 0.1 1. HCI u kumsitar 10 Mus.
Tlocne oxnaxaeHus npuwirBaiot 5-10 M 6ydepHoro pacteopa, 5 xanenb
WHOVKaTopa XpoMoreHa yepHoro T n Tutpyior 0,05 H. TpuwioHoM b 1o
TIOSIBNIEHMS. CHHEH okpacku. CymMapHoe conepxanue Ca’ w Mg”" on-
pemensercs B OTACNBHOI poGe (cM. Bhilte). ComepxaHue SO}' ornpee-
JeTes no hopMyJie, Mr/m:

[bK, - (c-a)-K,;]0,96-100
v \

i

b — o6pem 0.1 H. pactsopa BaCl,, mi;

K, — mompasouHsIil KoaddUIIMeHT pacTBopa xiopuaa Gapus;

¢ — obbem 0.5 H. pacTBOpa TpwioHa b, 3aTpauyeHHOTO Ha TUTpOBa-
Hue KathoHoB Ba™', Ca™, Mg™";

a — o0beM 0.5 H. pacTBOpa TPWIOHA B, 3aTpadyeHHOT0 Ha TUTPOBA-
HMe cyMMEI KatHoHoB Ca™*, Mg™;

K, — nonpasouHslit KoadduumeHT Lia TpiwtoHa b;

V — 00beM aHaIM3MPYyeMO poObl, MIL.
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A.A. Pasanos 10 GypoBbLIM

2.12.8 OnpepeneHne aKTUBHOCTU U3BECTH

Hapecky mu3BecTH Maccoit 1 T ToMewmaioT B Koaty BMeCTUMOCTbIo 250
MJI, HATHBAIOT B Hee 150 Ml TUCTH/IIMPOBAHHON BOBI M HATPERAIOT, He
JOBOAA 10 KuneHust, ITocne ocThiBaHMs B pacTBOP XOOABISIIOT 2-3 Kar-
7 1 %-Horo cnupToBOro pacrsopa denondrarenta, Ipyu 3TOM conep-
XKMMO€ KOJIGHI TPHOGpeTaeT OPAHKeBbii 1BeT. 3aTeM | H. paCTBOPOM CO-
JITHOM XKCTOTHI TIPY MOCTOAHHOM B30ANTHIBAHUN [TPOBOMSAT THTPOBAHUE
COAEPKUMOTO KOJIOB! A0 TIOIHOTO oBeciiBeurBaHusA pacTeopa. Turposa-
HHE CYUTAETCS OKOHYEHHBIM, €CIIH 10 MCTEUEHUH 5 MUHYT He HOSIBUTCS
OKpALLUMBAHMS COLEPKMMOTO KOJIOH. TUTPOBAaHUE TIPOBOAUTCS MEAISH-
HO, KHUCIOTY H06aBmsaioT KaraMu. ConepxaHie akTUBHOCTH M3BECTH
CaO (BMecte ¢ MgO) B npolieHTax 1o Becy onpenisiercs o GopMmyne

2.804-V- -k
a= — 5
roe 2.804 — KoJMYeCTBO OKCUIA KaJIBIUsA, COOTBETCTBYIOMEe 1 M 1 H.
pacTBOpa CONSIHOM KMCOTHL, YMHOXeHHoe Ha 100; V — obbeM 1H. consi~
HOW KUCHOTHI, U3pacXodOBaHHOI HA THTPOBaHMe, MJI; K — TONpaBka K
TUTPY | H. PacTBOpa CONSIHOM KUCIOTHI; P — Hapecka U3BECTH, L.
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A.A. Paaanos N0 GYPOBBLIM PACTBOPEM

3.1 HA3HAYEHUE BYPOBbIX PACTBOPOB

Kaxum nomkeH GbiTh 6YpOBO¥ PACTBOP ZOCTATOYHO JAKOHUYHO yKa-
3aHO B anurpade K 37oi rase. OTeYeCTBEHHBIN U 3apyOeXHbIA ONBIT
IIOKA3BIBACT, YTO TONBKO BEICOKOE KAueCTBO GYPOBHIX PacTBOPOB M03BO-
nsieT Hapbomee TONHO UCOIB30BaTh TEXHNIECKHE BO3MOKHOCTH JOJIOT
¥ 3aB0MHBIX nBUTaTeRCH, YBEIHUUTE CPOK UX CIyXObl, MOBBICUTB CKO-
pOCTh BypeHust, yTyUITUTh KA4eCTBO BCKPLITHS IIPOAYKTHBHBIX ILTACTOB,
COKPATHTB 3aTpathl Ha GOpbOY ¢ OCIOXHEHUAMHI M CHU3UTH CTOUMOCTD
OypeHus B tesoM. [1pu 6ypeHUM CKBaOXXVHBL PACTBOPHI BBIIIOJIHSIOT MHO-
XKECTBO pasiuuHsix GyHKIUMIA, KOTOPbIE MTOAPA3e/SIIOTCS Ha NATh 0C-
HOBHBIX TDYTIN.

1. MaporuHaMudeckue GYHKUMM 0OYCIOBIEHEI BSI3KOCTBIO, HHEP-
LIMEHA ¥ IPYrMMU CBOMCTBAMY ABMKYILEHCS XHUAKOCTH!

— BBIHOC BBIOYPEHHOI MOPOBL ¢ 336051 CKBXIHBI M OCBOBOXKICHNE
OT Hee B LUPKYISLHUOHHON cUcTeEME;

— IePeHOC IHEPTHU OT Hacoca K 3a60iHOMY ABUTATEIIO;

— Pa3MBbIB MOPOIBI Ha 3a60€ CKBAXKWHBI (TMAPOMOHUTOPHBIH 3¢deKT);

~— OTBOJ( TeIUIa OT J0JI0Ta Ha 3a60e CKBAXUHEL.

2. Tumpocratuueckue GhyHKIMN 0BYCIIOBIEHE! BeCOM OypoBOro pa-
CTBOPA, OKA3BIBAIOIUM NaBJICHUE HA CTEHKU CKBAXMHBI, TIPOYHOCTBIO
pacTBOpa Ha C/IBUI:

— NpeNoTBpalieHKe MPOHUKHOBEHUS B CTBON rasa, HedTy U BoIbl
M3 TIACTOB, 00PA3YIONIUX CTEHKU CKBAXWHEL,

— yepXaHUe YacTHI( BLIOYPEHHOI TOPOIH M yTSIKEIUTENs BO B3Be-
IIEHHOM COCTOSHUM TIpY MPEeKpalleHNH HUPKYISILNH;

— COXpaHeHHe LIEJIOCTHOCTH CTEHOK CKBAXXKUHBI, CAOXEHHBIX CJla-
60CLIEMEHTHPOBAHHBIMU TIOPOIAMH;

-~ YMEHBIIIEHUE HAaIPY3KU Ha TANECBYIO CHCTEMY.

3. @yHkuMu KOpKOOOPa3oBaHus 06YCIOBIEHE! CIOCOGHOCTBIO By-
POBBIX PACTBOPOB OOPA30BHIBATH B IIOPOBOM NPOCTPAHCTBE CTEHOK CKBa-
SKMHBI M Ha WX MOBEPXHOCTH (DUABTPALIHOHHYIO KOPKY, oblanamoulyio
TIOHMXEHHOHN TIPOHULIAEMOCTLI0 M HEKOTOPOH MPOYHOCTHIO;
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Inaea 3 Bypostie pacTsops!

— YMEHBILIEHHE IIPOHUIIAEMOCTH CTEHOK CKBAXUHEI,

— YMEHBILECHHUE TPeHNs OYPITLHBIX K 06CATHBIX TPY6 O CTEHKH CKBa-
XKHHBL.

4. Pu3MKo-xuMUUECKUe HYHKUNUY 0BYCIOBIEHE! DUMKO-XUMHYEC-
KMM B3aMMOJeHCTBHEM KOMIIOHEHTOB BYpOBOTo pacTBOpa ¢ NOpoJaMHu,
COCTaBNAIOIMMH CTEHKM CKBAXMHBI, C TUIACTOBBIMU BOJAaMH, GYpuJib-
HBIM HHCTPYMEHTOM:

— COXpaHEHME YCTOMYMBOCTU CTEHOK CKBAKMHHI TIPH BO3NEACTBUM
duisrpara 6ypoBoro pacTsopa;

— TIpefoxpaHenne 6ypoBoro o6OpYIOBaHUS OT KOppo3uu u abpa-
3MBHOTO PA3PYLICHUS;

— COXPaHEHUE €CTECTBEHHOH NPOHHUACMOCTH IMTPOJAYKTHBHBIX TO-
PU30HTOB MPH WX BCKPHITHH;

— COXpaHenue HeoOXOOMMBIX TEXHONOTHYECKHX CBOMCTB PacTBOpa
TIpY BO3AeHCTBUM BRIOYPEHHOI TOPOAI, TUIACTOBRIX BOJ, BLICOKOH TeM-
Heparyphl;

— PasyMpoOYHEHNE OPOL Ha 3260 CKBAXUHEL

5. TIpouune byHKIHM:

— COXpaHEeHUe TEIUIOBOIO PEXUMA IIPU OYPEHUU MHOTOJIETHEMEP3-
JIBIX TIOPOLL,;

— BO3MOXHOCTE [IPOBEACHUS ITEKTPOMETPHUYECKUX paGoT;

— obecrieueHue 6e30TacHbIX YCIOBHI sl 3H0POBbA IIEPCOHANE;

— obeclicueHue OXKAPHOH W B3PbIBHOIM Ge30MacHOCTH,

— ofecrneyeHe OXpaHbl HEAD M OKPYXKAWUIEH Cpenst.

3.2 KNACCUPUKALIUA BYPOBbLIX PACTBOPOB

Hu onuH 13 M3BECTHBIX OYpPOBBIX PACTBOPOB HE OTJIMYAETCS YHUBED-
CaTbHOCTBIO, T.€. HE MOXKET YCIIEIIHO BBUTOIHATH BCE MEPEYHCIEHHDIE
(YHKUMM OJHOBPEMEHHO, TIOITOMY [PUMEHSIOTCS Pa3NM4YHBIE PACTBO-
PEI, OT/MYAIOLIUECS COCTABOM, CBOHCTBAMM U OG/IACTHIO MPUMEHEHHUS.
CylIecTByeT MHOXECTBO Pa3TMYHBIX KiTaccu(UKalui GypoBbIX pacTBO-
POB, KaXasi U3 KOTOPBIX MIMEET CBOM TIpeMMYILECTBa U HeaocTaTk. To
K€ caMOe MOXHO CKa3aTh M O HA3BAHMAX PACTBOPOB, KOTOPHIE MHOTHE
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f1.A. Pazaos

N0 GYpoBbIM pacTBOpaM

Tabnuua 3.2

Knacc
6ypoBOro pacrsopa

Tun
6ypoBOro pacrsopa

MUHKCTbIE U MeNnoBbie
pacTBopb! 06ILero
HasHaueHUs

1. EcTecTBeHHble NpecHble U cnaGoMUHepani3oBsaHHbie
HEeCTabUNM3upoBaHHbIe

2. CpeaHe- U Bbl H
3. MNpecHble

4. CpepHe- 1 BbICC

5. P bl 19 MHOT nopoa

6. Kap6oHaTHO-IMHUCTbIE

[MWHUCTBIE pacTBOPbI
cnewuanbHoro
HasHaueHus

7. U3BecTKoBbIE

8. Mncosble

9. XnopKanobumuesble
10. ManocunukatHble
11. Kanmesble

12. MuuepuHosble
13. ManornuHucTsle

14. H o Manor;

BearnuuucToie

15. Hegucneprupyioume

16. NMonumepconessbie

17. PacTsopbl 3N1€KTPONUTOB (Cone)
18. lugporenu conen

19. Boga

PacTsopbl
Ha YrneBoAopoAHON
ocHoBe

20. U3BECTKOBO-GUTYMHblE
21. UHBEPTHbIE IMYNbCUK

lazoobpasHbie

22. AspupoBaHHblie
23. NeHbl
24. Bo3ayx

aBTOPHI ONPEIENISIIOT 110 TUITY BBOJUMOIO MOJMMEPA MM MOHU3UTEs
BSI3KOCTH, HATIPUMED, TIOTMMEPIITMHUCTBIN, IUTHOCYTb)OHATHBIM U T.A.,
YTO COBEPILICHHO He OMpPaBIaHO, TaK KaK OHU BXOIAT B COCTaB GOJBIINH-
CTBa PacTBOPOB Ha BOAHOM ocHOBe. [1oaToMy Liesecoobpa3Ho Ha3BaHKUE
pacTBOpa OTpPeNesATh MO ero HauboJiee XapaKTePHOMY TIPU3HAKY, OTpa-
JKalolleMy HaJlM4ue CIelMalbHbIX 100aBOK, MO3BOJISIIOIIUX YCIIEIHO
OYpUTB B OCJIOKHEHHBIX YCJIOBHSX. ABTOPOM B KOHIIe 1970-X rofoB pa3-
paboraHa mpocTasi KiaccuguKalys, Kotopast MOHATHA JaXe MaJTOOTIbIT-
HBIM CIIEIMATMCTaM, HECBS3aHHBIM ¢ OYpOBBIMM PAacTBOPaMH, U KOTO-
pasi okasaHa B Tabu. 3.2.
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Maga 3 BypoBble pacrsopsl

Kaxk BunHo 13 npuseneHHoM Kaccudukalum, B IEPBOM KIIacce 6ypo-
BBIX PaCTBOPOB OOLUETO HA3HAYEHHUS CIPYIITMPOBAHEL PACTBOPHI, OKA3bI-
BAKOLIME IPUMEPHO OOJUHAKOBOE BAUSHHE HA MEXaHUYECKYIO CKOPOCTh
GypeHust 4 TIPOXOIKY Ha JI0/I0TO, BTOPOH KJ1aCC PEICTABIEH, B OCHOBHOM,
IJIMHUCTBIMHA PacTBOpPaMH MHrUGUpoBaHHOro THUNA K T.a. Huxe kparko
OMUCAHBI! YCIOBHS 3KCIUTYaTallMK, COCTAB, HauboJIee OrITUMabHast 061acTh
TPUMEHEHHA X METOAB! PETyJIMPOBAHMSA T1apaMETPOB GYPOBBLIX PACTBOPOB.

3.3 YCNOBUSA IKCNAYATALIMM BYPOBLIX PACTBOPOB

BypoBbie pacTBOpb! HCMOIB3YIOTCS B CAMBIX PA3HOOOPA3HBIX TOPHO-
TEONOrNYECKHUX YCIOBUAX, TIPH 3TOM Ha MX QH3UKO-MEXaHMUYECKUE CBOM-
CTBa OKA3BIBAXOT BAUAHUE MOPO3Hb UM COBMECTHO TEMIIEPATYPA, NAB-
JIEHUE, JMEKTPONUTHL, CTAGUIBHOCTb, KOHTPAKLIUS, CKODOCTH CABMTA, pe-
XKuM TedeHus 1 ap. ITo9TOMy TOYHO OMMCATH WM MCCIEA0BATh OBE/IC-
HMe OypOBBIX PACTBOPOB B CKBAXUHE MPaKTHYECKH HEBO3MOXKHO, TaK KaK
MX CBOHCTBA MEHSAIOTCS JaXe B TEYCHUH OJHOTO LMKIIA TIMPKYJISUMM.
Hayxoi#t v MpaXTHKO# JOKa3aHO, YTO GONBLIMHCTBO MEPEYUCIEHHBIX
$aKTOpOB NP AHOMATLHBIX M OAM3KKMX K HUM 3HAYEHHAX TIPUBOAAT K
OTPULIATEILHBIM U3MEHEHHSIM CBOHCTB OYyPOBBIX PACTBOPOB.

TemnepaTypa, gocturatowas Ha 3aboe ot +5°C o 250°C u Gosee,
co31aeT HanbONBIIME IPOOIEMBI TIPU PETYITUPOBAHUM CBOUCTE GYPOBBIX
PacTBOPOB, MPY 3TOM B UMPKYJIMPYIOLIEM PaCTBOPE HA YCThe OHa MOUTH
Bcerna MeHblre 45+5%, uem Ha 3a60e, 3a CUET OTHAYM TeIla CTEHKAM
ckBaxuHbl. Ho Ha mry6ute okosno 3000 M Temmeparypa pacTBopa Ha 3a-
60€ NpUMEPHO OXMHAKOBA NP LIUPKYJSILIHI, TIPH €€ OTCYTCTBHU U CITyC-
KO-TIONBEMHBIX ONTEPaLIMsIX, 3a MCKNIOUEHHEM aHOMAIBHEIX 30H U Bed-
HOU Mep310Thl. CHIDKEHHE TeMITEPaTypbl IIPOUCXOMMUT TaKXKe TPU YBe-
JIMYEHWH PACXOMIA PACTBOPA B LIMPKYASLMH M IHaMeTpa GYpHIIbHBIX TPY6.
Bo Bcex cayuasx temnepatypa PYO MeHbllle, 4eM B pacTBOpax Ha BOA-
HOIi OCHOBE, IPHYEM TIPY €€ MOBbILLIEHUH BA3KOCTH CHILKaeTcs, a CHC
Bo3pacTaeT. Kpome 5T0ro, py NOBBIIEHHH TEMIIEPATYPbI:

— TIOHWXAETCH BA3KOCTb AUCHEPCHOHHON CPEAbl, YTO MPHBOIMT K
00paTMMOMY CHHKEHUIO TLUIACTUYECKOM BA3KOCTH;
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f.A. PasaHos o 6ypoBhIM pacTBopamM

— YMEHBILAETCS TOIIMHA COJbBATHOM 060I0YKH THIPaTUPOBAHHBIX
YACTHUIL, YTO OGMETYaeT UX KoaryastiiMio M IOKYISUMIO M IPUBOINT K
06paTUMOMY TIOBBIILIEHUIO ARHAMHUYECKOro HanpspxeHus casura (JIHC),
a IIpU BHICOKMX TEMIIEpPATYpax — K HEOOPATUMBIM CTPYKTYPHBIM M3Me-
HEHUAM;

— OCHabII0TCs CBA3U MEXKIY arpery pOBAHHEIMHU YelIyiKaMH B pe-
3yAbTaTe HHTEHCHBHOTO OPOYHOBCKOIO JBIKEHUSA U POCTA UHCIA KOH~
TA4KTOB, MPY 9TOM YBEJIMUMBAETCS CTENEHb AUCMIEPTUPOBAHHS ¢ Heobpa-
THMBIM TIOBBIILIEHHEM CTPYKTYPHO-MEXAaHHUECKHX CBOMCTE;

— HPOMCXOOUT TEPMOOKUCITHUTENbHAS TECTPYKLIUS XMUMPEATEHTOB,
YacTo 0 HEOOPATMMOrO COCTOSTHUSI, B CBSI3M C UeM PE3KO MOBBIIIAETCS
tunbrpanmys;

— MPY HU3KUX KOHLIEHTPAIHSX ITMHACTHIX YACTUL HPOUCXOLUT CHU-
JKEHUE BSI3KOCTH, @ MPH BBICOKMX — pocT psizkoctH 1 CHC;

— npy Temnepatype >95°C Bce TMAPOKCHIB PEarupyloT ¢ IHHUC-
TBIMM MUHEpaJlaMy, OCOOEHHO TIPY BLICOKOM MIENOUHOCTA U COAEPXa-
HuM TBepnoii ¢asbl. Tak, HarpuMep, 106aBKa H3BECTH B NIMHUCTHIH
pactBop npu Temneparype 120°C u Gosee, MPHUBOIUT K 0GPa30BAHMIO
3aTBEPHEBIIUX [MAPATUPOBAHHEIX ANOMOCHIHKATOB;

— YCHIMBAETCsI MOHHAS aKTUBHOCTb JIIOGOTO 3eKTPOTHTA U PACTBO-
PUMOCTE COTeil ¢ HapyllleHHeM UOHHOIO PABHOBECHSE, YTO MPUBOMUT K
YBEJIMUEHHIO KOATY.ISIUMY, UMMOBHAIN3aLMY BOAB, PA3PYLIEHHIO IMH-
HHUCTOI KOPKH U POCTY DUITLTPALIMH.

TToBbmeHHOE AaBeHHE CIOCOOCTBYET YBETMUCHH IO TUIOTHOCTH By~
POBOTO PAcTBOpA U, KaK CICICTBUE, CHIXEHUIO cKopocTelt BypeHus,
YBEJIMUCHMIO BA3KOCTH (hunbrpara B PYO U cHIKeHMI0 GPUABTPALIUOH-
HBIX MTOTEPb, 4 HA CKOPOCTb (PUJIBTPALIUYU BIUSACT HE3HAYUTENBHO.

OueHb O0JIBLIOE BIUSIHIE HA CBOWCTBA PACTBOPa OKA3bIBAIOT PA3iMy-
Hble conu. Tak, py NoNataHuK B PACTBOP ONHOBANEHTHBIX CONEN HOHBI
XJIOpa YBETMUMBAIOT OTPHLATENBHBINA 3apsii IUCIEPCUOHHOW Cpelsl, a
MOHB! HATPUS MOJIOKHUTENLHBIN 3apsil, YTO TPUBOAUT K YMEHBLIEHHUIO
OTPHUATENBHOTO 3apsiia YACTHIL M CUJI OTTATKUBAHMSA MEXAY HUMK H,
KaK CJIEACTBUE, K KOArYJISIUMHU. Takas cucTeMa He B COCTOSIHUU 06pa3o-
BbIBATH HEMTPOHULIAEMYIO ITTMHUCTYIO KOPKY, MOITOMY PE3KO BO3pACTaeT
dunsrpanys. Jo6aBka XIOpHIOB U APYTUX coneit cHuxaeT pH BBumy

102



masa 3 BypoBhie pacTBOPLl

3aMEICHUST HOHOB BOXOPOa OOMEHHOTO KOMILIEKCa [TIMH MOHAMH Ha-
Tpusi. B 1%-HoM pacteope NaCl 66HTOHUT rHAPAaTUPYETCA YIOBIETBO-
PUTENBHO, B 5%-HOM — HE3HAYNTENBHO, & B 15%-HOM M Bblie — GeH-
TOHUT HEMUAPATHPYETCA ¥ BHINIAAAeT B 0CaloK. MexaHU3M BIUSHUS 110~
JIMBAJICHTHBIX COJEH aHANOTHUEH BBIIE OTIUCAHHOMY, HO 3HAUUTENBHO
cumbHee. Bee commi cocoBeTBYIOT MHTEHCHBHOM KOPPO3HH 000pYIOBa-
HMA, 0COOEHHO TIPH MOBHILICHHON TeMIepaType, IpeaympekiIcHre Ko-
TOpOI MOKa3aHO B CHEAYIOLIMX Pa3IeNaX SHIMIIIONEIUH.

CyniecTBeHHOE 3HaAYeHUE MMeeT KOHTpakims GYPOBOTO pacTBopa,
cBA3aHHasA ¢ HabyxaHWeM rIMHHUCTBIX YacTull. KoHTpakims npossiser-
€51 B yMEHbILIEHHH 06BeMa CMEITMBAEMBIX BEIECTB (IJIFHBL U BOJIb ), TOU-
Hee, YBEJIIMYEHUH 00heMa TNUHB! TIPU BOBICYEHUH BOAbL 3a CUET Jeif-
CTBYSI AICOPOLHOHHBIX, OCMOTHYECKUX Y KATIMJIISIPHBIX CHIL,

SBneHne KOHTpaKuuu B 6ypoBOM pacTBOPE OTpeeNsieTCss CBOMCTBa-
MU aICOPOLIMOHHOCBA3AHHON BOIBI, YICPKUBAEMOH MONCKYISPHBIMH
CWJIAMK HA TIOBEPXHOCTH TIMHUCTHIX YacTuil. Ho npu KOHTpakimy yBe-
JUYeHUE 00beMa TIHHBL MEHbINE, YeM 0ObeM BCACHIBAEMOM XKUIKOCTH,
TIpUYeM TOCJIEAHAS EPEXOIUT U3 CBOOOTHOrO COCTOAHUS B CBS3aHHOE,
a 06BEM CHCTEMBI «TTMHA-BOMIA» YMEHBIIASTCH 33 CYET KOHTPAKITMOH-
Horo 3¢ ¢ekra. Bosblieil KOHTpaKLKMU NoABEpraTcs 6ypOBLIE PACTBO-
PSI, 3aTOTOBJIECHHbIEC U3 BLICOKOKO/UIOUIHBIX TJTHH, Y B [IEPBYIO 09epenb
B YCJIOBUSIX CTATUKU (OTCYTCTBUE HUPKYNIALIMH), TIPH 3TOM HabmionaeTcs
3HauUNTENBbHBI poct Baskocti ¥ CHC. JIpyruM nyTeM nposiBIeENs] KOH-
TPaKIMK ABJISETCS NMOCTYIUIEHHE B pacTBOp Boanyxa (rasa). Hampumep,
TIpU 3ar0TOBKE GYPOBOTO PacTBOpa U3 GEHTOHMTOBOIO IJIMHOMIOPOLIKA
ocraerca 1-2% HepacmycTVBINMXCS 4acTUIT, BOBIEKAOIUX 14.7 1 BO3-
Ayxa Ha | M’ pacTBOpa, a U3 TIMH Golee HU3KOTO KAYECTBA TAKHUX YaCTHLI
eltie 0oIbliie, LTt NOMHOTO PACHYCKAHMS KOTOPBIX HEOOXOIMMO UTHTE b~
HOE BpeMs1. YUUTHIBAs, 4TO Ta3 B PACTBOD MOXET ITOCTYNATH M B CKBAXU-
He, SBJIeHUEe KOHTpaKuuu OyneT MposBisThes eue bonbine. KonTpak-
LM PACTBOPA MOXET IIPUBECTH K CHUKCHUIO NABTEHUS B HEIPOHULIAL-
MO JacTH CTBOJIA CKBAXUHbB! WK K W3MEHEHUIO neperaga 1aBaeHus B
YCJIOBUSIX MPOHMLIAEMOCTH, YTO MOXET MPUBECTU K OCBHITISIM CTEHOK U
Ta30BOXOIIPOSBACHUSM. I IpeIOTBpAlleHHs KOHTPAKLIMK HEOOX0m-
MO OZIEPXKMBATh apamMeTphbl GypoBoro pacteopa B coorsercTBud ¢ I'TH,
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$1.A. PraaHoB 3HL no 6ypoBbIM

HCIOJIb30BATH MATOTTMHUCTBIE W MHIHOHPOBAHHBIC PACTBOPHI (r1€ BO3-
MO3HO) ¥ TPOM3BOAMTH IOJHYIO THAPATALMIO NIMHUCTHIX YACTUIL 32 CHET
JUIMTEILHOTO MepeMeIMBAHMA PACTBOPA.

3.3.1 EcTecTBEHHbIA NpecHbli HECTaGUNU3UPOBaHHbBIN
IMUHUCTBIA pacTBop

BTOT TUTI PaCTBOPa MpPEACTaRiisieT coboit BOMY U BHIOYPEHHYIO IIHHU-
CTYIO TIOPOAY, B OCHOBHOM, MOHTMOPH/UIOHHTOBOTO THTIA, TIPUMEHAETCS
npy GYPEeHNH ¢ «HYJsI» € LEIBIO TIPEAOXPAHEHUS] BEPXHUX BOJOHOCHBIX
TOPU3OHTOB OT 3arPASHEHUS U SKOHOMMH MATEPUANIOB M BIIEPBEIE [IPUMeE-
HeH B Hauaste 90-x rogoB 19 Beka B CLIIA. B saHHOM pacTBOpe pernamMeHTH-
pYyeTes TOMBKO TUIOTHOCT U BA3KOCTh, @ 06paboTKa MOXKET IPOU3BOANTE-
CS1 9KOJIOrMUECKH 0e30MacHbIMM CMA30YHBIMU fo0aBkaMil (CripuHT-33,
9koc-5-310T, Tpuboc, PK-2000 IMmoc M, Thuran, IMoauran is Lube),
rpatbUTOM 1 BOROI IpH 3arycTeBanMu. Jobaska HedTH Il yrydLIeHUs
CMAa304HbIX CBOMCTB HeaonyctuMa. OH MOXET ObITh TIepeBeaeH B 11000
THUI [IMHUCTOTO PAcTBOPA HA BOAHOM ocHoBe. K 5T0if e rpynne oTHO-
CSITCS M METIOBBIE HeCTabWIN3NPOBAHHLIC PACTBOPHI, TPUMEHACMBbIE P
Pa3BypUBaHKY TOIIIM BEPXHUX METOBBIX OTIOXEHUH.

IHpumep. Paccuutath 00bEM pacTBOpA, MOTYUCHHBIH caMo3aMecoM?
HcxonHbie RaHHBIE:

p= 1,05 r/em’; d=394 mm; d,=295.3 Mm; h=0-260 m; h,=300-600 m;
h,=650-1000 m; T1-10%; p,=2.5 r/cM’; V=300 >,

Pewenue. OTipesiensieM pacxoll FIMHOTIOPOIKa Ha | M® pacTsopa:

_ Pi-ps 1.05-1.0

peps = 2710 0.029 o’ wiut 0.078 T (ma 300 M’=23.4 1);
4~P3 oL

v,
Onpenensiem oGBEM BRIGYPEHHON TIHHBI

V;=0.785(d)’h + d,’h, + d,’h,) = 0.785-(0.394>-260 + 0.2953%300 +
+0.2953%350) = 76 M’

Torna macca TIUHBI 6€3 mecka COCTaBUT:
P=(1-n)yp, V;=(1-0.1)02576 - 171 1.
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Mmasa 3 Bypostle pacTBops

OripeniesisieM 06beM PacTBOpA MOMYYEHHBIH CAMO3aMECOM:

Di-Ps 2.5-1.0 5
V=P =171 =916
¢ PaApa-p3) 2.5+(1.12-1.0) o16 M
OrnpesiesisieM 00BeM BOIBL 1L TTOTyYeHus 916 ™’ pacTBopa:
_ PyPs 25-1.12 5
V=V, P =916 25-1.0 1710 m

3.3.2 MpecHoble rnmiucme pacTBopb!

B OypeHuu npuMeHsIoTCH HecTaOWIM3UPOBaHHbBIE H CTA0OMIUM3UPO-
BaHHbIE XUMPCATEHTAMHI PACTBOPHI, OTIUYAIOLINECS COCTABOM U 00Jac-
TBIO TipuMeHeHuUs. [IpecHB HecTabUIN3NPOBAHHLIH pacTBOP UL IPO-
MBIBKH CKBAXHHbI ¢ UCTTOMB30BAHMEM MECTHOMH IJIMHEI BIIEPBLIC IPUME-
Hed B 1901 . (CHIA). OH cOcTOUT M3 BOABI € 0BLIEH MUHEpaNU3aluei
10 1.0%, muHonopouka (MECTHOM TJIMHBI) Y TIPUMEHSETCs: IpU Oype-
HMM HaICOJIEBOM TONIIM XOBOJBHO YCTOWYMBBIX nopox (1o 1500 m).
[IpyrotoBreHMe CYCNICH3UY 3aKITIOYAETCS B TIEPEMELLIMBAHUM ¢ BOLIOH
50-350 kr/M° rmpomopomka win 300-800 Kr/M’ MECTHON TIMHEI B 3a-
BHUCHMOCTH OT X KaueCTBa ¢ MOCTENYIOIINM BBOZIOM CMa304qHBIX foba-
BOK. Jljist ydineii nenTH3aliy HU3KOKaueCTBEHHBIX IMH M TIMHOIO-
POLIKOB Heobxoauma obs3aTesbHas gobaska 0.5% KanbLUHUPOBAHHOMN
COfIBI OT O0BEMa UCXOTHOM cycneH3uu. B aToM pacTBope pernaMeHTH-
PYETCA TOJNBKO TUIOTHOCTh U BSI3KOCTE, TIPH MOBBHIIIEHUM KOTOPBIX IIPO-
U3BOMUTCS pasbaBneHue BOTOR. [IpH HCTIONB30BaHUH MalOKO/LTOMAHBIX
TIMH MOXXHO TOTOBUTH [IMHUCTHIN pacTsop Ha 10%-HoM pacteope Y1ILIP
¢ M06aBKOI KAIbLIMHUPOBAHHON CONBI. DTa CYCIICH3MSI MOXET ObITh ITe-
peBejieHa B m000I TUIL ITHHUCTOTO PACTBOPA Ha BOAHOH OCHOBE.

TIpecHbii [IUHUCTBIA PACcTBOP, 0OGpaboTaHHBIA XUMpPEAreHTaMu, 65l
BriepBbic IpUMeHeH B KoHue 30-x rogos XX B. (CLIA). B coctas aToro
pacTBOpa KpoMe BOIBI, TIMHOMIOPOLIKA (MECTHOU ITTMHBI) BXOAAT pas-
muynele sanmtHele komronast (YIIP, KML, KCCB, runau u ap.), cHu-
xatourde ¢unsrpaipio ipu pH = §-10, a mpu pocte CTpyKTypHO-MeXa-
HHYECKHX CBOMCTB — MOHU3MTENHN BSI3KOCTH U, B IIOCJIETHIOI0 OUEPEND,
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f.A. PaaaHoB 3HL no 6yposeIM pacTsopaMm

CMa309HbIEe 100aBKH. OCHOBHEIMY TPHYUHAMM POCTA BA3KOCTU NIPECHBIX
PACTBOPOB ABJIAOTCA U3BBITOUHOE COASPXAHNE TBEPAOH a3bl U TUAPO-
(obHas KoarynsMs Ipy NONANAHUH COJIcH, CHIKEHUE KOHLEHTPAlluK
KOTODBIX ITPOM3BOANTCA MPECHHIM MAOITIMHACTHIM 06paboTaHHEIM pa-
CTBOPOM WJIM TIOHU3HTENSMH BS3KOCTH, a TAKKE BO3JICHCTBUE BHICOKOMH
TeMIIepaTyphl, ycTpaHsieMoe 100aBkoii xpommuka, HT®, MAC-200 u mp.
Tlpudem myauiuii a¢dexT naeT 1o6aBKa XPOMITUKA B XUAKUA NOHU3U-
Tesb BA3KOCTH, YeM 06paGoTKa ITUMH pearcHTaMu nopo3Hs, Clieayer Tak-
K€ OTMETHTb, YTO MPU BBOIE B MpecHbIi pacTBop 10 0.15% xayctrnueckoii
conbl 1ist nonHATHA pH 0coBbIX npobiieM He BO3HMKAET, a NP OONbIITEM
€€ KOJIMYECTBe HabIoAAeTCS HHTEHCUBHAS KOArYJISIIHST TIIMHUCTBIX Yac-
L. [To3TOMY KayCTHUECKYIO COly B HAHHOM Cilydae Ayl BBOAMTH pa-
CTBOPEHHOM B KUIKOM TIOHU3HTENE BA3KOCTH. DTOT THII pacTBopa TpH-
MEHSIETCST, B OCHOBHOM, TP OYpeHH U MOACONEBO TOMIIHU JOBONBHO YC-
TOWYMBHIX TIOpoa NMpu Temmeparype a0 250°C (pexe Haxconesoit), ¢ ne-
JIBIO TIPETYNIPEXKACHUS OCTOKHEHUM U YACTUIHOTO COXpAaHEHUS hu3u-~
KO-XMMMYECKMX XapaKTEPUCTUK MPOLYKTUBHOIO TUTACTA, ¥ MOXET OBITh
HepeBesieH B M0GON THIT IMHUACTOTO PACTBOPA HA BOOHOM OCHOBE.

3.3.3 MuHepanv30BaHHble IMTMHUCTbIE PACcTBOPLI

B GypeHUM MCMIONB3YIOTCS PACTBOPBI ¢ PA3NTMYHOM CTENEHbIO MUHE-
panu3aLuu: cnabo-, CPeNHe~, BHICOKOMUHEPATH30BAHHLIE, KOTODHE, B
CBOIO OYepelb, NOLPAHETAIOTCS HA HECTAOWIN3NPOBAHHbIE U CTAGHIK-~
3UPOBaHHBIE XUMpeareHTaMu. CnabOMUHEPATH30BAHHBIE HECTAOHIH3N-
POBaHHBIE PACTBOPBI TPUMEHSIOTCS, B OCHOBHOM, TIPH 6YPEHUHU C «HY/IS»>
JIOBOJIBHO YCTOMYMBBIX TIOPOJI C LIETBIO YACTHYHOTO MHTMOUPOBAHUS TJTH-
HUCTHIX YACTUL, TIOBBILICHUS [IOPOTA 3AMEP3AHUA PACTBOPA U CHILKE-
HUSt OCMOTHYECKOTO JABIEHUs1, KOTOPOE NOJKHO ObITh HAMPABAEHO U3
TUIACTA B CKBaXMHY (T.e. TPEAYIIPEXACHUS PACTBOPEHHA 3aCONOHEHHBIX
niopon). CraboMIHEPaTM30BAHHBIMM CUUTAIOTCS PACTBOPHI ¢ OBIIEH MU~
Hepanusauueil BoJbt 20 5.0%, KOTOpbIe MOTYYAIOTCs TIPH NONafaHud
TUIACTOBBIX BOX U PasOypUBaHWM 3aCOJOHEHHBIX IJIMH TIPH NPOMBIBKE
€CTECTBEHHLIMU U MpecHbMHU pacTBOpaMu. TIpH3HAKOM, YKA3BIBAIOIIUM
Ha OMNaJaHUE CONeil, MOXET CIIYXKHUTb POCT CTPYKTYPHO-MEXAHHUECKHX
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hasa 3 Byposbie pacTBopsl

CBOMCTB NMPECHBIX NIMHUCTBIX PACTBOPOB, KOTOPHIC CHUXAOTCA n06aB-
KaMH BOABL. B 3THX pacTBOpax perjaMeHTHPYIOTCS TOJIBKO TIOTHOCTD U
BA3KOCTb, OHY 06paGaTHIBAIOTCS CMA30YHBIMHU H0OABKAMU U MOTYT OhITh
nepeBeaeHbl B OO0 THUIT TIMHMCTOTO PacTBOPA Ha BOOHOH OCHOBE.

CnaboMUHepaIM30BaHHbIE [TMHUCTBIE PacTBOPH, 00paboTaHHbIe
xumpeareHtaMy (KCCB, KMII, runad u ap.), HPUMEHSIOTCS B OCHOB-
HOM I1py GypeHHH MOACOIEBOI TOMLM (PeXe HaICONEBO) YCTOMUNBEIX
TIOPOJI, C LUEAbIO NIPEAYNPEXACHUS OCIOKHEHUN U YaCTUYHOTO COXpa-
HEHUsL hU3MKO-XUMHUECKUX XapaKTEPHCTHK TPOIYKTUBHOTO TUIACTA [1PU
Temneparype 1o 200°C.

CpenHeMHHEPATH30BaHHbIC HECTAGWIH3NPOBAHHBIE TVIMHUCTHIC pa-
CTBODPbI IPUMEHSIIOTCA PENKO, B OCHOBHOM, MpU OYpeHUH HAICO/IEBOH
TOJIIUM 3aCONOHEHHEBIX U 3aIUIICOBAHHEIX DIMH U HEOOBLINX MPOILIACT-
KOB COJICH HaICOMEBOTO KOMILIEKCA ¢ LIEMBIO 4aCTHMHOTO UHIHOUpOBa-
HUS TIMHYCTHIX YaCTULL, MIOBbIIEHUS TOpOTa 3aMep3aHusl U CHIXEHUS
OCMOTUYECKOTO AaBneHusi. CpefHEMUHEPATH30BAHHBIMH CYUTAIOTCH Pa-
CTBODHI ¢ 001 MUHepanu3alueit BoAb! 10 15%, KoTopble MOMyYaloTes
TyTeM BBOIA MOBAPESHHOM CONM B €CTECTBEHHEI, MpecHBIH MK crabo-~
MHUHEPATM30BaHHAIN pacTBop. [1pUveM MONOBUHA e¢ 10GaBIAETCS B BUIC
PacTBOpA IS NIPELYTIPEKICHUST POCTA BA3KOCTY. B iaHHOM pacTBope per-
JMAMEHTHPYIOTCSA TONBKO ILIOTHOCTE U BA3KOCTh, a 00paboTKa MponU3Bo-
JMTCS CMa304HBIMM 1o6aBKaMu. CpeAHEMUHEPATU30BaHHBIE TNIMHUCTBIE
pacTBopbl, oOpaboTanubie xumpeareHTamMu (KMII, rumaH, Kpaxman u
Ip.), TPUMEHSIOTCH NpU OypeHHH HaACONMECBOIl TOMUIM NMPU BOIHUKHO-
BEHUU 00BIOB U 3aTSKEK U B 30HE BeyHOMH Mepanotel, [1py 3arotopke
TaKuX PacTBOPOB JIYUllle HCIIOTb30BaTh IPybonucnepcHble, B YaCTHOCTU
KaTbIIMEBRIE MK KANBIUEBO-HATPUEBBIE INIMHbBI, MEHEE UYBCTBUTEIIbHLIC
K MUHEpaJTM3aUMK, KOTOPbIE TUCIIEPTUPYIOTCS CHAYaIa B MPECHOM BoJe
(00s3aTeNbHOE YCNOBKE) ¢ nocaenyomei obaskoit conu. O6paboTka
KMII, B HEKOTOPBIX Clyyasx KpaxMajloM, MIPUBOAMT K HYJIEBBIM 3HaUE-
Husm CHC, noBbllieHUE KOTOPOTO BO3MOXHO [MAJILI'OPCKUTOM, «ILE-
JIOUHOM 3aTpaBKOM» (CM. M. 4.3.1) U B psife caydyaes IPecHOH IIMHUC-
Toli racroit, GHOMONTUMEPAMH.

BeICOKOMUHEPATN30BaHHEIE [JIMHUCTBIE PACTBOPH!, He 06paboTaH-
Hble XUMpeareHTaMu, TPUMEHSOTCA [pU OypeHUH TOJIM KaMEHHOW
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fA.A. PasaHos RO GYPOBLIM PaCTBOPaM

conn (Bnepseie B 1937, CLIA) mpy OTCYTCTBUM MPOILIACTKOB DJIVNH U
JIPYTHX DoJiee paCTBOPUMBIX COJEH, C UEbi0 MHIMOUPOBAHUS TJIIMHUC-
TBHIX YACTHULI, TPELYMPEXACHUS 3AMEP3AHUS PACTBOPA U CHUXEHUA OC-
MOTHYECKOTO AaBICHMS.

BbICOKOMHMHEPATU30BAHHBIMU CUUTAIOTCS! PACTBOPBI C OOILEH MU-
Hepatuianvel BOmbl 10 26%, KOTOPBIE TIOMYYAIOTCS HYTEM BBOJA [10BA-
PEHHOI CONMM B UMEIOLMICH pacTBOP WM IIACTOBOX BOABI, MPU ITOM
BeJINUMHA MMHEPATHU3ALIMHA KOHTPOJIUPYETCS OJUH pa3 B Heaemo. Creny-
€T OTMETUTD, YTO pa3bypuBaHUe CONel ¢ TPOMBIBKONA MpecHoi Boxo# ab-
COJIIOTHO HEJIOMYCTUMO, T.K. CKOPOCTb PAacTBOPEHUSI KAMEHHON COJIM B
npecHoii Boge cocrasnsger 0.25-0.5 cM/4. D10 3HAUMT, YTO 33 KaXK/bIH yac
LIUPKY/ISILUY TIPECHOM BOIbI AMAMETP CKBAKWHEBI yBeanuuBaeTcs Ha 0.25-
0.5 cM, a noaHOoe HachIlEHUe NPOUCXOINT pH pasOypusaruu 200-250 m
costeit. [Ipu noBbIIIEHHOM TeMnepaType B CKBaXUHE PaCTBOPHUMOCTE CO-
Jieit 3HAYMTENBHO Bo3pacTacT. BenencTeie 60nbloi pasHUIBI B TEMITepa-
Type OypOBOro pacTBopa Ha 3a00e CKBaXXMH U B LIMPKYJISITUOHHOM cHUCTe-
Me MeHee PacTBOPHMBIE COJIH BbITAAAIOT B OCANOK B Xenobax v npueM-
HBIX EMKOCTSIX, IO3TOMY PACTBOP IOCTOSSHHO HEJXOHACBHILEH COJSIMMU.
Hanpumep, npu pasHnie Temneparyp (3a00iHO! U Ha MOBEPXHOCTH) B
100°C u3 HackienHoro pactBopa NaCl moxer Brinafats 10 4 Tons NaCl
3a OAMH LMK LUPKYIaunK. [Ipu Hanuune B punbrpare X10puaoB Ca’u
Mgz+ poinaganue NaCl 6yner ele 6osbliie. ITH ABIeHUs HEOOXOAUMO YU~
ThIBaTh NIPU 3aTOTOBKE PACTBOPOB, Ile 10OABKM CONMEil AOKHBI COOTBET-
CTBOBATh COIEBOMY COCTABY ITJ1IACTa U MAKCHMAJIHOM pacTBOPUMOCTH TIPU
KOHKPETHBIX 3a00iHbIX TeMIEpaTypax. DTO MO3BOJUT B 3HAYUTENBLHOMU
CTENEHH NPELOTBPATUTh PACTBOPUMOCTh CONEHOCHBIX IIOPOI Ha CTEHKAX
CKBaXXVHBI ¥ CHU3UTH BEPOSITHOCTD OCIOKHEHUS WIH aBapuu. PactBopu-
MOCTb UCXOIHOM COMM MOXHO CHU3UTH IYTEM UCTIONL30BAHMS KOMITIEK~
ca coneii, HarpuMep, 11acToBOi BoAdbl. Tak, B TPOHHOM cucteMe HanGo-
Jiee pacnpocTpaHeHHLIX coselt B ckBaxuHe NaCl-KC1-MgCl, coacpxa-
Hue B pactBope 7.6% MgCl, camxaet pactBopumocts KCl 10 8.33%, a
NaCl — 10 13.85%. Tpu 310M CyMMapHOe cofepXaHue COJEil B pacTBOpe
COOTBETCTBYET PACTBOPUMOCTH XJ10pHIa Kajusi Wi Harpud (Tabi. 3.3.3)

CHUXEHME PaCTBOPUMOCTH CONEH IOCTUTAETCS TaKKe 3a CYET BBOJIA
HedTH (BuepBrie B 1937 1, CLLIA) 1 noBBIICHMS [UIOTHOCTH PACTBOPA.
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Mmasa 3 byposble pacTROpLI

Ta6nmua 3.3.3.

Pacr b CONeN H
Mpu 20°C, Npwu 100°C, QOcagenne U3 HackIlUEHHbIX
Macc.% macc. % pacTBOpoB
NaCl KCI MgCl, NaCl KCi MgCl,,
26.33 — — 28.3 — — —
— 25.55 — — 36.03 — —
— — 35.47 — — 42.33
8.13 | 18.87 — 16.85 21.74 — NaCl+HCl
0.53 — 3501 | 047 — 41,65 NaCl+MgCl,-6H,0
— 013 | 3636 — 050 | 4175 KCI-MgCl,-6H,0+MgCl,
13.85 | 8.33 76 7.01 12.85 16.48 NaCl+HCI
1.88 3.23 25.44 2.00 6.40 30.11 NaCl+HKCi+KCI-MgCl,-6H,0

Hedth ymerplaeT pacTBOPSIOWIN 06BeM, YIYYIIAET CTPYKTYPHO-Me-
xaHu4ecKue, GUIBTPAITUOHHBIE U CMa30UHEIE TIOKAa3aTe/d, MTOBLIIIAaeT
arpeccUBHYIO YCTONIMBOCTE, CKOPOCTH OYPEHMS U IPOXOAKY Ha AOJOTO.
B nocneanue rogsl st pelieHust 3ToM NpoGaeMbl TIPUMEHSTIOTCS TaKXe
TIAB (xaramun mapkit KH-1 win JC-PAC no 0.1-0.2% u ap.), 4actid-
HO cHuXawume pactBopuMocTh NaCl, MexaHu3M TeHCTBHS KOTODBIX
33aKJII0YAETCS B alicOPOIMM Ha KPUCTaLIaX CoNell ¢ 00pa3oBaHUEM MO3a-
MYHOTO ATIOJSIPHOTO CJIOSH, NENAl0Iero I0BEpXHOCTh THAPOGhOOHOI 1
CIOCODCTBYIOLIEH 3aTOPMAKIBAHUIO MPOLIECCa PACTBOPEHUS.
BhICOXOMUHEPATUIOBAHHBIC THHICTBIE PACTBOPEI, 06PabOTaHHEIE
xumpeareHtamu (KML, kpaxman, tunad, M-14, maxpuc-20) npuMmeHs-
JOTCS TIPU OYPEeHUU TONMIIK KAMEHHOM COMH ¢ MPOITACTKAMU HEYCTOM-
qUBBIX NIopos (riuH) npu temrepatypax zo 180°C. Jlo TemmepaTypsl
100°C ocobbIx mpobieM Npyu peryripoBaHUM ITapaMeTPOB HE BO3HHKA-
€T, a BBIIIC — CHUXAETCA BAZKOCTh GUABTpaTa, THAPOPUABHOCTD, YCH-
JIUBAETCA KOATY/ISLMS M IOOYIIIN3aLis ITUHUCTHEIX YaCTHLL X MAKPOMO-
JIEKYA 3aAlIMTHBIX [TOJUMEPOB, a TAKKe MX BEICATMBAHKME Y TEPMOOKHC-
JNUTENbHAS ASCTPYKIUs. Bee 9T0 MPUBOIHUT K BBICBOOOXKACHUIO UMMO-
GUIH30BAaHHON BOIBI, paspyllieHN o BWIBTPAHUOHHON KOPKH M, KakK
clencTBUe, YBETMUSHNIO QuikTpaunit. [ npenoTspalleHua 5TUX He-
TAaTUBHEIX SIBIEHUM HEOOXOAUMO MCIIOTH30BATh KalbLMEBO-HATPUEBHIE
TJIMHONIOPOLIKH, XHMPEATeHTHI ¢ BLICOKOH TEPMOCOIECTONKOCTBIO U UH-
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TUONTOPH! TEPMOOKUCAUTENLHON NecTpyKUK (XpoMitik, HT®, AM-5,
MAC-200). Hanpumep, npu 20°C ¢misrpausi pacteopos, o6paboran-
Heix KM 1 M-14, oautakosa kak ¢ no6askoit HT®, Tak u 6e3 Hee,
npu 100-120°C u po6aske 0.1 HT® dunsrpanus Takas xe, Kak v Ipa
20°C, a nipu 150-180°C — ¢pusbTpatius B 2-3 pasa HIDKE, YEM B PACTBO-
pax 6e3 HT®, uto roBopHT 0 COXpaHeHNH IMAPOGIIBHOCTH ITHHUCTBIX
9acTHLl U HOBEILIEHHH TIPOYHOCTH TIMHHCTON KODKH.

Ilpumep. TIpon3BecTH pacyeT KGMIIOHEHTOB IS 3arOTOBKU U 06pa-
Gotku 200 M° GypoBOro pacTBOpa OBILET0 HA3HAYEHHs C p =18 r/em’.
s aToro A0GaBuTh 15% rinHonopoinka 6eHToHUTOBOrO, 0.5% Kaib-
UMHHPOBaHHOM conbl, 25% moBapeHHOM conu, 0.5% KaycTUYECKOM COMBI
B BMzE pacTBopacp = l.4r/eM’ (81 1 NaOH cp = 1.4 r/cM® CONEPXHTCS
517.86 1) TBeproro NaOH,(mpun. 8), kpaxmanbHoro knevicrepa 20% B
COOTHOLIEHMH C eNnoublo 5:1, Gaputa ¢ p = 4.2 T/eM’ 10 1.8 r/em’,

Pewenue.
OripesiensieM pacXol KOMITOHEHTOB Ha | M® pacTBopa
1. Dmnonopotok 15-1000/100 = 150 xr 150:2.7 = 55.55 1
2. KanbiuHupoBaHHas

cona 0.5:1000/100 = Sxr 35:2.533=1971
3. NNopapenHas comb  25:1000/100 = 250 kr 250:2.165=115.47x1
4, Kaycruyeckas coga  0.5:1000/100 =5kr 5:2.13=2351
5. KpaxManbHbiit

KnecTep 20-1000/100 = 200 xr 200:1.0 =200 x
6. Bona 624,66 xr 624,66 1

1234,66 xr 1000 n
7. OnpenensieM pacxon 6apura (cM. 1. 4)
1.8-1.235
Q=14.2 4018 - 989 xr

8. OnpeziensieM TpeGyeMyIo IIIOTHOCTh
p = (1234.66+989):(1000+989/4.2)= 1.8 r/cM’®
9. OmpenenseM pacxod Kpaxmana
200-5/100 = 10 kr
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10. OmnpenenseM pacxod KaycTHYECKOU COAB! JUIA KPaxMalbHOro
KJIencTepa

200-1/100 =2 kr wiu (2-1000):517.86 =39 n

3 s
VYMHOXas HoTy4eHHBie DaHHble Ha 200 M™ , TOMYYMM OOLIMI pacxon
XHMpEar¢HTOB.

Pacrsopbl 1151 MHOTOJIETHEMEP3IBIX NOPO.T

[ns npaBUJIBHOTO BelOOpa THIa OypoBOro pacTBopa Nmpu GypeHWH
MHOTOETHEMEP3ITHX TIOPOJ HEOGXOOMMO ONPEIENTHTE INyGUHY 3anera-
HUSL U CTereHb WX Jbauctoct. McernenoBaHus 1 PaKTHKA MOKa3bIBa-
10T, 4TO HauGoee yacto BeTpeyalores Tpy 30Hsl MMIT. B ceBepHoi 30He
cruioliHoe pacnpocrpaHenne MMII or noeepxHocty 1o 1500 M, B ieH-
TPAIBHON 30HE CYLIECTBYET IIEPEXOL OT CIUIONIHOTO 3a1eranust MMII k
OBGBLIYHBIM TIOPOJIAM K B I0XHOM 30HE — HA MOBEPXHOCTH TANBIE TOPOILI,
a PeTMKTOBAA MEP3Nas TOJMIA HAXOMUTCS HA Pa3HBIX [IyGUHAaxX OT 110~
BepxHOCTH 3eMau. [TpobaeMoit npyu GypeHUuH TAKUX CKBAKUH SIBIISIETCS
TaKXe IOCTYIUICHME TUTACTOBBIX BOA ¢ MuHepantusauueit o 500 r/n Ha
youHax ot 300 no 1800 M 1 TepMokapcroBbie o6pasoBanus. Jlen, Tax-
Ke Kax M YIJIEBOMOPOAH, 00JIa0aeT HU3KOM 3JIEKTPOIIPOBOIHOCTHIO, H
KaXxyllleecs CONpPOTUBIEHUE JocTUraeT B psiae caydaes 2000-3000 Om.
IIpu sTOM BakHelIllee 3HAUSHUE UMEET COXPaHEHHE TeILIOBOTO DanaH-
ca CHCTEMBI «CKBaXXWHA-TUTACT», KOTOPOE HOCTUTACTCS MYTeM HCIIO/b-
30BaHMs PACTBOPOB Ha YIJIEBONOPOHON OCHOBE C 106aBKAMU aHTH(PHU-
30B U ra3000pa3HbIX ar€HTOB (BO3AYX, TIEHA), 00JIAfalOIHMX HM3KOH Ten-
JIONPOBOAHOCTBIO. HO 3TH MeTOAbl He BCera BBITOMHHUMEI M3-33 TPYI-
HOCTei TEXHUIECKOTO U TEXHOIOTHIECKOTO0 XapaKkTepa, IOSTOMY s [TPo-
MBIBKH 4allle BCETO UCTIONb3YeTCs ITIMHUCTBIN PaCTBOP HA BOIHOM OCHO-
Be ¢ munepanusauueit 10% NaCl, KCl nmu CaCl, n o6paboTaHHBIi 1m0-
nuMepamy, Guornomumepamu 10 ® = 3-5 cM’/30 mun. ITpu gobaske K
15%-Hoii cycniensun ruHonopowxa 0.3-0.5% kap6oHara kamms u 0.5%
KMII ckopocTh TassHUSA Jbia CHWXaeTcd Ha 18%, a 0.025% monuatie-
Hokcuaa (I190) — Ha 42%, 1.e. spdexkrusHOCTL [1D0O MHOIOKpaTHO
Bhire, veM KMIL. Bo BpeMs uupkyasiuuu TemmepaTypa pacTBOpa BO3-
pacrtaer, a 1ocJje CTOSHKY HECKO/IbKO CYTOK PacTBOp NIEPEXONUT B TBEP-
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JI0€ TENO, He OKA3HIBAIONIee AAaBICHUE Ha CTEHKM CKBaXHHBL IloaToMy
TIpY BEIHYXXAEHHOH JINTENIBHON OCTAHOBKE 0043aTeNIbHO 3aKAUMBACTCS
pacTBOp CONM IS TIpedynpexaeHus ero 3aMep3adud. OTrauBaHue
MMTI, cBa3aHHOE ¢ UX CIOUCTOCTRIO, MPHBOAUT K YILUIOTHEHHIO [PYHTA,
BHI3BIBACT PACTATHBAIOIINE Y CKUMAIOUIME HATPY3KH Ha oBcanHble Tpy-
Ob1 U ¥x paspynieHye. [1pu 6ypeHrH mox KOHAYKTOP B EPBLIE 4-5 CyTOK
pacTerieHue nopojJ B OKOJOCTBOIBHOM 30HE OYEHb BEAUKO, MOITOMY
pacTBOp JOJDKEH UMETh HU3KYIO QUIIBTPALIUIO, @ PACUETHBLIT 00beM TaM-
[OHAKHOrO pacTBopa yeenuausaercs B 1.3-1.5 pasa. Kpome aroro, mis
cHikeHus pacreienuss MMIT HeoGX0TUMO UMETD:

— NOBBIMEHHYIO BA3KOCTh (602 10c) 1 CHC pacrsopa yist mpeaoTs-
pANIEHUS ero TypPOYTU3aLuH;

— CKODPOCTb BBIXOISILIETO [TOTOKA B 3aTPYOHOM IPOCTPAHCTBE He 00-
mee 0.15 m/c;

-— TEMIIEpATypy LIPKYIUPYIOIEro pacTBopa B ipeaenax 3-6°C, a Bpe-
M3l pa3oBOi HUpKyaanuu He 6onee 20 4.

B kauecrBe aHTMPU3a MOXET UCII0Ab30BATHCSA TAKXKE IPaHyTMPOBAH-
Hbli KapbaMuj, HETOKCUYHBIH U HEKOPPOAUPYIOUIUIT MHOTOTOHAKHBIN
NPonyKT HeTEXMMHUYECKOTO MPOU3BOICTBA, XOPOLIO PACTBOPUMBII B BOLIE
¢ noHyxeHueM temneparypst 1o -11°C, T-80, T-92 u dopmuar Hatpusl.

3.3.4 Kap60oHaTHO-rNUHUCTbIE PpacTBOpbI

DTOT THIT PACTBOPA MIPUMEHACTCS TP OYPEHUH TOMILN TIMHUCTHIX U
KapOOHATHBIX TIOPOJ € 1IENBIC MOBBUIICHUSI MEXaHNYECKON CKOPOCTH HPO-
XOMKY, CHIKESHUsI ABAPHIAHOCTH, PACXOJIA MATEPHATIOB U BPeMEeHH Ha ITPH-
TOTOBJICHUE PACTBOPA IPU MEPEXOAE € TTPOMBIBKM BOION HA TPOMBIBKY
pactopoM. [Tomyydaror ero ripn 6ypeHnn KapOGoHATHBIX OPO, ¢ TIPOMBIB-
KOU BOIOM, Tie o6pasyercss KapOoOHATHAA CYCTICH3UsSI U3 TOHKOAMCTIEPC-
HBIX (PPaKInii U3BECTHSIKA U HOJIOMUTA, KOTOPAS 3aTeM 00pabaThIBacTCst
XUMpeaTreHTaMM ¥ CMa309YHBIMHU AoGaBKamu 6e3 0CTaHOBKY Tpotiecca Gy-
penus. JIis fydInero HakoTIeHMs METKHX 9acTHLL TIOPOLE U MX MENTH3a-
1IMH B Kemo0ax ycTaHaBIMBaloTCA 6-7 Teperopoaok, a 3a 200-250 M no
BCKPBITUA [TUH B cUCTeMY LIMPKyIsiiy BBogsT 200-400 Kt kayeTrueckoi
consl B Buae 4%-uoro pacrsopa o pH = 8-9. KpucraymmgecKyio KaycTi-
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YECKYIO COMY B KOMKAX MOXKHO OIyCTUTH B XEJOOHYIO CUCTEMY Y YCTbs,
Te OH OyIeT pacTBOPATHCS CAMOCTOSATE/ILHO MO AeHCTBHEM TEIUIA TeX-
HUYECKOH BONBI, BRIXOAAMICH U3 CKBaKUHbI. JIyist MPUIAHNS KapOOHATHO-
MY pacTBOpPY CTAOMABHOCTU B HEro AofaBisercs Jerkast 6eHTOHUTOBast
CYCIIEH3Us, a B psife ciyuaes nobaeka 10 1% NaCl. IIpu ncnonssosanuu
npecubix KI'P m1a cHmkenns dunsrpaiiu ucnonbayeres YIIP, crabo-
munepamsoBatiblx — KCCDB, munepamisosanHeix — KMI, kpaxman u
1p. TIpy IpOMBIBKE CKBAXHH HPOUCKOMAT TEXHOTOTMUECKHE IOTEPH Kap-
BOHATHEIX IIOPOJI, TTOITOMY AT HOAACPKAHWS WX He MeHee 65% nobapis-
10T KapOOHATHYIO (M3BECTHSKOBYIO) MyKY. B IpakTuke 6ypeHus UMpoKo
TIPUMEHAETCA NCKYCCTBEHHBI KI'P, KOTOpEI roTOBHTCS U3 KApOOHATHON
MYKH ¥ IJIMHONOPOIIKA. I1pu u3bBITKe conell KaMbliis U MarHusl B IIpe-
cHbix KI'P go6asisiioT pacTBop KanbHWHUPOBAHHOM coanl 5-15%-Hoi
KOHLEHTpariy, OCHOBHBIMH HEIOCTATKAMK 3TOrO PACTBOpPA SIBJIAIOTCA
TPYAHOCTb TIPUMEHEHHS TIPU HATMYUH TIOTTIOLIEHUH U BOAOPOSBIEHIH,
Mo 3TOMY Xe IMPUHLIUITY MONYYaIOT U MEJTOBBIE PACTBOPbI, KOTOPBIE JIH-
LIEHB] MHOTUX HEAOCTATKOB, TIPUCYLIMX IPECHBIM TIUHUCTBIM PACTBODAM,
0COOEHHO NMpK GYpeHUH B IIMHAX. DTO CBS3aHO ¢ HU3KOM 0OMEHHOM eM-
KOCTBIO MEJIOBBIX TTOPOJ, VX Maloil THAPOGMHIBHOCTHIO, HA0YyXaeMOCThIO
M 4yBCTBUTENLHOCTBIO K IIOMMBAIEHTHBIM COTSIM. MeJOBBIE PacTBOPHI TAK-
xe 3PEKTUBHEI TIPH BCKPLITUM TIPOAYKTUBHBIX TLIACTOB, TaK Kak Mejl
TOYTH TTOJIHOCTRIO PACTBOPSAETCS B COMSTHON KUCTOTE, COXPAHSIS TIPOHMU-
1AaeMOCTb KosiekTopa. O6paboTKa MpecHBIX U CIabOMUHEPATH30BAHHBEX
Me1oBbIX pacTBopoB mpoussoautcs KCCh u KM, a cpeate- 1 BBICOKO-
MMHepanu3oBaHHbIX — KMII, kpaxman, rumas u ap.

3.3.5 U3BEeCTKOBbIE IMUHUCTbIE PACTBOPDI

DTOT THN pacTBoOpa BrepBble npuMeHeH B 1943 1. (CIIIA) ¢ uenbio
YaCTUYHOTO WHIMOMUPOBAHUS IITMHUCTHIX MACTHIL M TIPEAYNPEXACHUS HX
Tepexona B pacTBOP 3a CUET CHUXKEHUS AUCTIeprupoBanms. ITpuMeHseT-
Cs OH, B OCHOBHOM, ITpY OYpPEeHNM HEYCTOWYIHBBIX IOPOH (IJIMH) U OTHO-
CHUTCSL K CAMOPETYIMPYIOUIMMCS MHOTOKOMIIOHEHTHBIM, MHTMOUPOBaH-
HBIM CHUCTeMaM, COCTOSIIIUM M3 BOIBI, IMHBI, U3BECTH, KAYCTHIECKON
COIBI, TIOHH3UTEAeH (DIIBTPAlY M BS3KoCTH. OCHOBHOM OPMHIIMIT TTO-
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JTYdEHUS BCEX MHIMOUPOBAHHEIX PACTBOPOB KATBLMEBOTO TUIA CBA3AH C
06MEHHOI eMKOCTBIO [IIUH, KOTOPBIE CIIOCOGHEI OTHABaTh WM TPHHHU-
MaTh pasiMuHblc KaTHOHBL. Tak, HATPUEBYIO IIHHY MOXHO NIPEBPATHTH
B KaJIbIIMEBYIO ITyTEM BBOIA KATMOHA KaNbLUA ¢ 06pa3oBaHueM THAPO-
CHJIMKATa KanbLys, OJI0KMPYIOILETO aKTUBHEIE HEHTPh! ITHHUCTHIX Yac-
THLL ¥ CHUKAIOIIETO MX HabyXaHKe W MEeNTU3aluIo, 1 Hao6opoT. B u3se-
CTKOBBIX pacTBOpax M3BecThb fobapssiercs ot 0.2 1o 2.5% w ABnAeTCA Oc-
HOBHBIM HOCUTEJIEM HMOHA KaNblus, COIEPKaHUe KOTOPOTO B QUILTPATE
IODKHO ObITh B nipenenax 150-300 mr/n wiu 0.055% ussectu. Octaim-
HOM, HEPaCTBOPHMBIN U30BITOK M3BECTH, IIOCTOSIHHO MTPHUCYTCTBYIOLIMIA
B PacTBOPE, PacxoiyeTcs TIo Mepe YIAIeHHWs U3 HErO MOHOB KAIbLIMs, 3a
CYET YET0 OCYILIECTRISIETCS CAaMOpPETYIMpoBaHue cucTeMal, [Ipu oTeyTeTRUM
W3BECTH YaCTO VICTIONB3YETCS TAMITOHAKHEIH [IEMEHT, CONEPXKaHHe U3BeC-
TH B KOTOPOM COCTaBIIsieT B cpeaHeM 600 kr/r (Ca0) u 788 xr/T Ca(OH),
(cM. 1. 4.3.6). Ilenoun nobasasercst ot 0.2 10 0.6% wim 1/4-1/5 ot no-
6aBKy JIUTHOCY/IBGOHATA A5l CHUXKEHUSA PacTBOPUMOCTH M3BECTH (TIPU
pH = 12 u3BecTh He pacTBOpsETCA), B CBA3U ¢ YeM UHTUOHPYIOLINHA 3¢-
dexT pactBopa yMeHsiaetes. Ho 1Ien04b 1omxHa ObITh 00A3aTENbHO B
HM3BECTKOBOM PACTBODE, TaK KaK TOJIBKO B 3TOM Ciiydae 06ecrneunBaeTcs
3(dexT cTabUIN3AIINH, U B CBSI3H € YEM MOBBICUTH KOHITEHTPAUIO UOHOB
Kajqbuusi B pacTBope HeBo3MoxHO. [Ipu pH = 11 comepxkaHue MOHOB
Kajiblus B guisrpate gocturaet 800 mr/n. Ho takoe 3navenue pH B
pacTBOpE He BCETHA HOMYCTHMO, NMO3TOMY KOHIEHTPALUHSA M3BECTH U
LIENOYH CHHXKAETCS.

Kpome Toro, npucyTCTBUE LICTOYM YCUIMBAET NEHCTBUE MMOHU3UTE-
sieit dpuwsTpaimy 1 Bsskocth. NaOH MoxHo samennts KOH, monyyas
Tipy 3ToM bosiee 3beKTHBHBI MHTHOHPOBAHHBIH KATHRHO-H3BECTKO-
BHIIT pacTBop. B KauecTse moHusuTesnell GbubTpavy MPECHBIX U3BECT-
KOBBIX pacTBopos ucnons3yercsd YIIP, a mpu Hamuuun MUHepann3aluu
10 5% NacCl (Gonbliie HeIOMYCTIMO, TaK KaK TEPSeTCs BECh CMBICH U3Be-
crkoBanus) — KCCB, KMII, runan. B xauecTBe noHU3UTENEH BSI3KOC-
TH MCTOJB3YIOTCSI B OCHOBHOM JIMrHOCYIb(hoHaTH (Kanbunesas CCB,
ok, GXJIC). [Ipu HenocTaTKE M3BECTH U PACTBOPEHHOTO KANbilMsI
yBEINYMBAETCA TMAPATALIMS IMHUCTBIX YacTuil, MX HabyxaHue U pocT
BA3KOCTH, 4 IPY HEAOCTATKE 11EI0YH YBEIMIUBAETCSA CONEPKAHUE Kajlb-
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st B GIIBTPATE M TAKKE POCT CTPYKTYPHO-MEXaHHUYECKUX CBONCTB U3~
34 KOAryJsILIMOHHBIX TTpoiieccoB. [T03ToMy HeOBXOIUM MOCTOSHHBIA KOH-
TPOJIb 33 COACPXKAHUEM HM3BECTH K IUEAOYHOCTH (DUILTPaTa, KOTOpast
cocraBser 2-4. Ecin npu gobaBke H3BECTH PACTBOP 3aryCTeBacT, TO He-
06X0AMMO YBENMUMTh HIETOIHOCTD, @ HPM JOCTATOUHOM KOTHIECTBE H3-
BECTH 3aTyCTeBaHUe JTMKBUAMPYETCA NOGABKOMN MOHU3UTENS BA3KOCTH 1
yBeJAMYEHHEM LIEJOYHOCTH, [1pUroToBieHne U3BECTKOBOIO PacTBOpa
TIPOUBBOAUTCS OOBIMHO M3 NIPECHBIX [JIMHMCTHIX PACTBOPOB, B KOTOPHIX
BBICOKAS BSI3KOCTD, WJIK TIepe]] pa30ypHBAHUEM LIEMEHTHOTO KaMHsI, KO-
TOPBIN CTYXUT HCTOYHUKOM U3BecT. T1pH 3TOM CyILECTBYET HECKOIBKO
¢110c060B NepeBoa IPECHOTO PACTBOPa B U3BECTKOBHIL. B moboM cny-
qae MPEeCHBI PACTBOP C BBICOKOM BA3KOCTBIO CHAYaNMa pasGaBisieTcs Bo-
[OiA 10 BA3KOCTH 3515¢, 3aTeM Ioc/ie10BaTebHO BROIKTCS LUETOYHON
pacreop aurHocynbboHata (cM. n1. 4.3.2) 2-5% ¥ U3BECTKOBOE MOJIOKO
0o 2% ¢ p = 1.10-1.12 T/cM® B 3MMHUX YCJIOBUSIX Y TIPH MHHEPATH3aLINA
10 5% NaCl, B reTHHX yerosusx ¢ p = 1.18-1.20 r/cm’. Tlo Bropomy cro-
coby somuTest 1-2% xunkoro JurHocyisonara 50%-Hoit KoHLIEeHTpa-
um, 0.3-1.0% Kayctadeckoit comst ¢ p = 1.42 r/cm’ n 1-2% n3BecTKOBO-
TO MoJIoKa. B Teuenue meproro LMKIA UMPKyIsSiuy gobassercs 1/3
JIMTHOCYBGhOHATA W KAYCTHUECKasl cOAa, 3 [TOCAEAYIOIIIE ABa-TPH LIUK/Ia
— M3BECTh M OCTATBHOE KOMUYECTBO IMTHOCYIbQOHATA.

Ilo TpetheMy cioco6y rorosuTcs peareHtT BKHU, B 1 M’ KOTOpO-
TO copepxutes 625 n murHocyibdonarta, 125 Jt KaycTHIECKOH COAbl €
p = 1.42 r/cM’, 225 11 M3BECTKOBOrO MONOXa ¥ 25 11 Bomsl. Bo Beex ciryda-
SIX COOTHOIIIEHNE KOMITOHEHTOB MOXET MEHSTHCS B 3aBICUMOCTH OT THIIA
pa3bypuBaeMbIX TIOpoJ. [1pn MpoxoiKe MUICOB, AHTHAPHTOB M KapboHar-
HBIX TIOPOJ KOAUYECTBO BBOJIMMON U3BECTH YMEHBIIACTCSA, 8 HHOTAA ITOJI-
HOCTBIO HeKovaeTest. TlocnenHuit ciyyai caA3aH ¢ HATMUMEM B CKBAXKH-
He (KOJIOHHE) NEMEHTHOrO KaMHsl, nepel pa3byprBaHHEM KOTOPOTO BBO-
st aurHocyibdoHat 0.5-1.0% (Ha cyx) B Buae 10%-Hoiit KOHLIEHTpaLUnK
npu pH MexoaHoro pacTeopa 0Koo 9, MIHK MIENOYHON PacTBOP JIMTHO-
cynbtoHara rpu MeHblreM pH. [lockonbKy U3 pa3dypuBacMoro LeMeH-
THOTO KaMHs TIOCTYTIA€T M3BECTb, TO HOJYYaeTCsl TOTOBBII M3BECTKOBbIH
pactsop. CliefyeT OTMETHTB, YTO TEPEBOL IIPECHBIX PACTBOPOB, 3aTOTOB-
JICHHBIX U3 KAOJAHHUT-THAPOCTIOAMCTBIX TMH, B U3BECTKOBHIH HE BbI3bl-
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BACT TPYAHOCTEH, HHOTIE JaKe (3 TIOHU3NUTENsI BASKOCTH, a U3 BBICOKO-
KOJUTOWIHBIX [IMH HaGIIIOIAeTCS TIPOMEXYTOUHOE 3arycTeBaHMe, W3-3a UX
MHTEHCUBHOM PEAKIIMH C U3BECTHIO C 06PA30BAHNUEM TPYAHOPACTBOPHMBIX
THAPOCHIMKATOB KANMblUA. JTOT MPOLece 0COBEHHO YCHIUBAETCS TIPU
TemmepaType Bbite 70°C He3aBUCHMO OT NPHHAIVIEKHOCTH [ITMHBL K TOMY
VAU HHOMY 0OMeHHOMY KOMILTeKCY. [1pH 3ToM CHIDKaeTcsl paCTBOPHUMOCTD
M3BECTH, M3BECTKOBBIE PACTBOPBI CUJTBHO 3aTyCTEBAOT, & [IPU TeMIIepaTy-
pe seimte 100°C — 3ateepacsaiot. s TIpenynpexIeHUs 3TOr0 SBICHHS
MpoU3BOAKTCA 06paboTka xpomaramu 0.1-0.3 Kr/M’ B BUzE pacrsopa 10%-
HOM KOHLIEHTPAIIMN, MEXaHU3M SHCTBUSI KOTOPBIX CBOAUTCA K JOCTpa-
UBAHMIO KPUCTAUTMYECKOH PEeIeTKH TIMHUCTEIX YacTUL aHMOHAMHK
CrOf', a Takxke K aacopbIuyl XpoMaToB ¢ 00pa3oBaHKEM HEPAaCTBOPHU-
MBIX CONeH aTIOMUHUS, Xenesa win Maraus. [Ipu sToM ociabagiores
BONOPOIHEIE CBA3H M CHUXKAIOTCS CUBI B3AWMHOIO MIPUTAXKEHHS, 4TO
NPOSBISIETCA B MHIUOHPOBAHIE PACTBOPOB OT AEHCTBUA IOBHIIIEHHBIX
TEMIEPATYP, IPUYEM XPOMATHI YCUJIMBAIOT PACTBOPHMOCTL U3BECTH B
cBaA3u ¢ nosmxenneM pH cucreMbl. [1osToMy X bunsrpary, B KOTOpOM
ONPENENAIOT KANBUNHA B IPUCYTCTBAM XpOMATOB, fo0asisaor 7-10 mx 1 1.
NaOH, satem 5-15 M 5%-Horo pactBopa TpuaTtaHonamuHa, 0.5% NaF
(x 0BBEMY TPUITAHOIAMYHA), Najlee — TPWIOH b B IpUCyTCTBUY MHIU-
karopa Mmypekcuna. 9deKTUBHEIM CIIOCOOOM TTOBBILIEHUST TEPMOCTO-
KOCTH M3BECTKOBOTO pacTBopa o 160°C sBisieTcst MepeBo/ €ro B Majio-
M3BECTKOBHCTBIN, Tl conepxanue uspecth cocrasiser 0.05-0.1%, xay-
criaeckolt compl 0.06-0.1%, nurtocyibgonara 1-2%, uoHos kanbus 500-
600 mr/n nipu pH = 8.5-9.5 Vi3BeCTKOBEIE PACTBOPHI HEAOIYCTHMO 00pa-
GaThIBaTh KaJRIIMHUPOBAHHOM comoit, docdaTtaMu U APYIMMHU peareH-
Tamu, JAIOIIMMU HEPACTBOPUMELE KalbilueBrle cou. [IpenmyniecTsa-
MU U3BECTKOBBIX PACTBOPOB [IPOTUB TIPECHBIX TTTUHHUCTBIX SB/IAIOTCS:

— OTCYTCTBHME KOATYJIAIMY NpH mforiaganuu 10 5% NaCl;

— HU3KHWE 3HAYEHUS] CTPYKTYPHO-MEXaHUYECKUX CBOVCTB, BCIEI-
CTBUE Yero HM3KKE TIPOIUHAMITMECKHE COIIPOTUBICHU;

— He YyBCTBUTEIBHB! K TIOTIANAHMIO IIEMEHTA 1 HE3HAUUTETBHO Me-
HAKOT CBOM CBOMCTBA TIPY TIONaAaHUM AHTUAPATA U THTICA;

— Ipy 0BOralleHUH BHIOYPeHHOH MMOPOXOH OTCYTCTBYET PE3KOE 3a-
TycTeBaHUE;
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— NPH BCKPBITUH MPOAYKTHUBHEIX TTACTOB MEHBIIIE CHUXAETCS MX
TIPOHMIIAEMOCTb, TaK KaK KaibLiMil B QUIBTpaTe IpeayIpexiaer Haby-
XaHHEe TIINH.

Onpenenenne conepkaHus W3BECTH B PACTBOpe

bepyr 1-2 r pacTBOpa, MOMEIIAIOT B YAIIKy U pa3basiagioT 50 Mt gu-
CTWLTUPOBAHHON Boabl. CMech 6IcTpo TUTPyYIoT 0.02 H. pacTBOpoM cep-
HOHU KHCJIOTH B IIpucyTcTBIM heHondranenda no pH = 8.2. 3arem B 4u-
CTYIO JalIKy OTOUPatoT | M GIUTETpaTa pacTBopa, nobaensaot 50 ma au-
CTWUTUPOBAHHOM BOIBI U TUTPYIOT CEPHON KMCIOTOM B NPUCYTCTBUH (he-
nondrarnenna ro pH = 8.2. s onpenencHust KOJIUYECTBA KMCIOTHI, HEe-
0OXOIMMOM [Tt TUTPOBAHUS | I' IIMHUCTOTO PAacTBOpa, €e 00bEeM, HO-
MIEALIWH HAa THTPOBAHUE, NENUTCS HA MACCy TIIMHUCTOTO PACTBOPA, B3si-
Toro mist aHanusa. CoaepKaHue U3BECTU B IIIMHUCTOM PacTBOPE OMpe-
nensteres o hopmyne

C = 0.02-37(V,-V,.F)p,,

rae 0.02 — HopMabHOCTL CEPHOM KUCIOTHL; 37 — 3KBUBAJCHTHBIN BEC
Ca(OH),; V, — 0o6bem 0.02H. pacTBOpa CepHOM KUCIOTHI, MOIIEMUIMA HA
TUTpOBaHMe | I' IMHUCTOTO pacTBopa, MI; V, — oobeM 0.02H. pacTBopa
CEPHOIi KHCIIOTHI, TIOIeIIMi Ha TuTpoBaHue | Ma dwmerpara, M, F —
BOJsL KIIKOM (ha3bl B INIMHHCTOM PacTBOPE; P, — MIOTHOCTB IIMHICTO-
TO PacTBOPA, I/CM’.

Hpumep. TInotHocTs pactBopa 1.9 r/cM’, comepxanue Bogst 35.17%
(8 gonsx 0.3517); macca cyxoit vaurku 18.2683 r; Macca Yamkw ¢ JIMHH-
cThiM pactBopom 20.2855 r; Torma Macca TIMHUCTOTO pacTBopa 20.2855
— 18.2683 = 2.0172 1, Ha ero turpoBanue oo 6 M 0.02H. cepHoit
KUCTIOThL, 4 Ha TUTpOBaHue 1T moitner 6 : 2.0172 = 2,98 my1. Ha tuTpoBa-
Hye 1 mi duisrpara nouwto 1.3 M H,SO,, Torna conepxaHie U3BeCTH B
PacTBOpEe COCTABUT

C=(298 — 1.3:0.3517)-0.02:37:1.9 = 3.5 r/m.

OHpeELCI[CHI/IC IIETOYHOCTH (bI/IJ'ILTpaTa OTKCAHO B IN.2
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3.3.6 MUncoBbie rMUHNCTbIE PAcTBOPbI

OToT THI pacTBopa Brepsie nosBriics B 1953 & (CIIA) 1 mpumMeHsieT-
cs1, B OCHOBHOM, TIpY pa3OypHBAHUY BEICOKOKOJUIOMAHBIX TJIMH, C LIETBIO
KPETUIEHUSI CTCHOK CKBaXKMHBI M peXe OONBIION TOAIIHU CybhaTHBIX
ropox npu temrnepatypax 1o 160°C. OCHOBHBMH KOMITOHEHTAMH THIT-
COBOTO PACTBOPA, KPOME TIMHHBI U BOIIHL, siBisotes rumc (CaSO,2H,0)
nnn anebactp (CaS0,-0.5H,0), wenous, deppoxpoMianrHocynbdoHat
W 3aI0UTHIC peareHThE. [UTIC SBASETCSI OCHOBHBIM HOCUTENEM UOHA KATb-
LIV, COAEPKAHHUE KOTOPOTo JTOJKHO GBITH B Mpemenax 700-1200 mr/x
unn (172.17:40.08)-0.07 = 0.3%, (172.17:40.08)-0.12 = 0.52%
CaS0,2H,0. ®akrnueckas nobasKa rumca cocrapmsieT 1.5-2.5%, He-
PACTBOPUMBINA OCTATOK KOTOPOTO ITOCTOSTHHO TIPUCYTCTBYET B PACTBO-
pe, pacxoyercs Mo Mepe YATeHUSI MOHOB KaJlbIIHsl, 3a CYeT Yero ocy-
LIECTBISIETCST CaMOPEryJIMPOBaHHE CUCTEMBI. Takas TEXHOJOIUA UC-
MTOIB30BAHMS THNCA (KAK W M3BECTH) CBA3aHA TAKKE C ero HU3KOMU pa-
crBopuMocTbio (0.204%, IPYrUX B MPUPOJe HE CYLIECTBYET), KOTOpPas
MTOHUKAETCS C YBEIMYCHUEM TEMITEPATYPHl M YBETUYMBAETCS B PACTBO-
pe NaCl mouru B 3 pasa u mpu aapieHuu no 20 mITa na 9%. JeicTue
TUTICA CB3aHO ¢ HEPEBOAOM BHCOKOKOUIOMIHON IJIMHEBL B KANBIWE-
BYIO (popMy (CYGOEHTOHUT), KOTOPBIi IUIOXO THAPATUPYETCH U AUCIICPTH-
pyercs], IIpy 3ToM Ha | TOHHY 6eHTOHMTa aficopoupyercs 18 kr rumnca, Turc
B KAUeCTBE CTPOMTENIEHOTO MaTepHaNa U3BECTEH AABHO, TOSTOMY OH
HCTIONB3YETCSE TS KPETUTeHUsT BRICOKOKOMIOUIHBIX TinH, Fcu B pas-
pe3e CKBaXXMHBI MMEIOTCA TIPOTLIACTKY WM TOJIIA CYAbGATHBIX OPOX
(THIIC, AHTHAPHT), TO TIPECHBIE PACTBOPHI UHTEHCUBHO 3aIyCTEBAOT, a
o Mepe yBenmdeHns noda Ca™" B UIBTpaTe CTAHOBATCS arperaTHBHO
HEYCTOWYUBLIMA W3-32 OCENAHHs KOAryIUPOBAHHAIX YACTHIL, C BO3pa-
cTaHueM GUIBTpalNy ¥ cHUXeHueM Bazkoct u CHC. TIpu atom ec-
TECTBEHHO YBETMUMBACTCH U COAEPXKaHUE CYIbhaT-nOHOB (SO;Z), Hecnm
oHO He Gosee 350 Mr/n, ocoOBIX MED TIO UX YHAJICHUIO He Tpedyercs, a
TpY GOMBIIEM CONEPXAHUU TEPMOCTONKOCTD MOTUMEPOB MOCTENEHHO
CHMXAeTCS, OCTUTas Tpenena cHikenus ipu SO; =3650 mr/n. Tlpu
HeGoMbUIOM M3GBITKe HoHa Ca™ PacTBOp JOCTaTOYHO 06paboTaTh Kajib-
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LMHUPOBaHHOM comoit unu docharamu no cxeme: CaSO,+Na,CO; —
Na,$0,+CaC0,d. Mo sroit peakuuu 1 kr Na,CO, ocaxmaer 1,283 xr
rurica, Tipu 3ToM pH cranoButca >10, a obGpa3syrommiics cyasdar Ha-
TPUSI TIPUBOJMUT K POCTY CTPYKTYPHL M (DUIBTPALIMM PACTBOPa U AOTION-
HUTEJILHBIM pacxogaM. Cleayer yuecThb, 4To M3GHTOK KapOOHAT-MOHOB
(CO3), TaxKe BeleT K CHUXEHHIO TePMOCTOMKOCTH MOMMMEPOB, I03TO-
My Hctonszoadue Na,CO, B 60IbINX Ipefieiax HeXenatensHo. Bpen-
HOE BIMSHUE I'MICA YCTPAHSIOT IyTeM YaCTHIHOW WK NOJHOM 3aMe-
HBL pacTBOPA, WIK 0CaXAAI0T XUMUIECKHAM TYTEM, WK MEPEBONAT UC-
x0HbIH pacTBOp B runcosblfl. IlepBHIt CIOCO6 HEHKOHOMUYEH, TIPH
BTOPOM B KAYECTBE PEareHTOB-0CAAMTEIEN HCHOIb3YIOTCA MUHEPAT BH-
tepur (BaCO,, CIIA — myymmit cnoco6) u 0,2-2,0% xtopuna Gapus
(BaCl,, Poccus) B Bune 10-20%-KoHUeHTpawuu o cxeme: BaCO; +
CaS0, — BaSO, + CaC0,{; BaCl, + CaSO, - BaSO,| + CaCl,. ITpu
peakuun BaCl,, ¢ CaSO, n Na,SO, yBeTHIUBACTCS MUHEPATU3ATIHAS W
uwibTpanms, uTo TpedyeT JooOpaboTKH pacTBOpa (CHAYAA BBOJUTCS
nonuMep, 3ateM BaCly), 4To 3HAYHMTENBHO NEUIeBIe 3aMEHbl PACTBOPA.
IIpu ananu3e GuarTparTa cyasdaT-UOHB HEPEBOIATCSA B COJIH ¢ TOMO-
mpio Koadduumenton: m1s Ca’*= 3,3967, ns Na*=3,0892. To 3-my
croco0y NpecHsIH DIMHUCTHIH PacTBOp pasGaBisieTcs BOIOH 0 BSI3KO-
ctu 35+5¢, BBoAuTCs mocaexonatesbHo 0.5-1.5% DXJIC, 0.1-0.2%
KaycTudeckod compl, 1.5-2.5% rurica u zamurhbie peareHTet KCCB,
KMII. PacuetHoe KonuuectBo PXJIC U KaycTHYECKON COABI MOXHO
BBOIMTH B BHIE BOXHO-LIENOYHOIO PACTBOPA, IPH 3TOM CJIEAYeT Y4eCTh,
uro 6e3 PXJIC HMOMYYUTH YAOBIETBOPUTE/IBHEIE TAPAMETPBI THIICOBO-
TO PACTBOPa OYEHBb CJHOXHO, U3-3a TPYAHOCTEH 110 PETYIHPOBAHUI0
CTPYKTYPHO-MEXaHMYSCKUX CBOMCTB. JIJIsl MOBLILIEHUST TEPMOCTOMKO-
CTH THUIICOBOTO pacTBopa npumensgercs xpommuk, HT®, MAC-200,
AM-5. OTIUIuTeIbHOU OCOBEHHOCTRIO THIICOBOTO PACTBOPA SIBISETCH
06s13aTeIbHOE HATMYHME HU3KOM (umbrpamun (2-5 cv’/30 Mu.), Tak
KaK I'HIIC U TUICO-TIMHUCTAs KOPKA OYEHb YYBCTBUTEILHEL K Bojie. 1o
3(HeXTUBHOCTU KPeTIEHUSI CTCHOK CKBAXKUHBI THIICOBBII PACTBOD 3Ha-
YUTEJIBHO JIyILIe XTOPKAIBLUEBOTO.
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3.3.7 XnopKanbuunesble IMUHUCTBIE PACTBOpbI

DTOT TUI pacTBOpa BIIEPBBIE NPUMEHEH B XOHLE 1950-x TO10B ¢ Lie-
JIBIO MHTMOUPOBAHUA DIMHUCTBIX YACTHL] M IIPEAYTIPEXICHUS TIepexoia
HX B PaCcTBOP, 33 CUET CHIKCHUA AMCIICPTUPOBAHHSL, 4 TAKKE MOBBILIE-
HUS1 YCTOHYHBOCTH BA3KOIUTACTHYHBIX IIMH B CTBOJIE CKBAXHUHbBL. OCHOB-~
HbIMM KoMnoHeHTaMu XKP, KpoMe BOZb! U [IHHEI, SIBASIOTCS XJIOPHL
KaJIbLIMsI, M3BECTb W 3ALLIUTHBIE PearcHThbl. XJIOPHI KAIBLHUS SBISETCA
OCHOBHBIM HOCHTEJIEM HOHA KaJIbLIMsl, COJEPXaHUe KOTOPOro OOJIKHO
6bITh B nipeaenax ot 1500 no 3500 mr/x wiun (110.99:40.08)-0.15 = 0.42%,
(110.99:40.08)-0.35 = 0.97% CaCl,. MpuyeM 3Ta KOHIEHTPALIUS 1O~
CTOSIHHO MEHSIETCS 33 CUeT OOMEHHBIX PEakUMH C [JMHOM M MoTeph B
LMPKY/ISLMOHHON CHCTEME (B M3BECTKOBBIX M TMIICOBBIX PacTBOPax
KOHLEHTpAlLMsl MOHOB KaJiblMst B UIbTpaTe NMOCTOSHHA). XJIOpHI
KaJbLysi CHMXAET THAPATALMIO MIMHUCTBIX TOPOI BCACACTBHE Nepe-
XOJ1a MOCJE/HMX B KATBLIMEBYIO (GOPMY, & TAKXKE KOATYIHUPYET MX, CIO-
¢cOOCTBYS 00Pa30BAHUIO KOHIEHCAIHOHHO-KPHCTAIN3ALHOHHBIX
CTPYKTYP, YNPOYHAIOLINX CTEHKH CKBaxuHBI. ITpn GypeHnu Bszkomn-
JIAaCTUYHBIX [JIMH, JIETKO MTEPEXOMSLLMX B PACTBOP, COAEPXAHHE HOHOB
KaJbLHS Q0XHO OBTh B Tipeaenax 2500-3500 mr/n wm 0.7-0.97%
CaCl,, acnanues n apruutop — 1500-2000mr/m wiu 0.42-0.55% CaCl,.
IMpu zobaske 0.55 kr CaCl, Ha | M® GypoBoro pacTBOpa COLEpPXKaHHE
MOHOB Kanbuusi yBenuuubaercs Ha 200 mr/n. M3BecTs mpuMeHseTCH
st peryinposanus pH, BeanunHa KOTOPOro J0XHa GLITE B Mpeaenax
8-10, a Taxke ¢ LEJIbIO CHUXEHUS CTENCHU TUAPATALUU TJIMHUCTBIX
yacTMl. MeXaHn3M JaHHOTO SIBAECHUS CBSI3aH ¢ MOJIEKYJISIPHBIM MOJIO-
LIEHNEM HU3BECTH TJIMHOM ¢ 06pa3’0BaHHEM TPYIHOPACTBOPUMBIX THI-
POCHJIMKATOB KAIbLUS.

CrenyetT OTMETUTB, YTO M3BECTH HACTUUHO YBEJIMUHBAET HATUYUE
HMOHOB KaJIbLIMSI, HO TIPM BHICOKOM e¢ KOHLIEHTPALMH PE3KO BO3PAcTaloT
CTPYKTYPHO-MEXaHUYECKUE CBOWCTBA PacTBODA, MO3TOMY ee Conepxka-
HUE NOJKHO ObiTh B nipemenax 0.3-0.5%. IlpuMeHeHHe KaycTHUECKON
cozbl sl noseienust pH HeuenecoofpasHo, Tak Kak oHa yMEHBLIAET
COflepXKaHUEe MOHOB KAIbIIUS B PACTBOpE, a IPH PEaKUHH ¢ XIOPUAOM
KanbLus obpasyetcs usbecte CaCl,+2NaOH — Ca(OH),+2NaCl.
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B xayecTBe 3alIUTHHIX peareHToB ucrons3yiorcsi KMI1L u KCCB,
[IpUYEM IIpY colepXaHuu uoHos Kambuus 0.2% u Gonee KM yacTim-
HO BBICAIMBACTCS U PE3KO MALAET €ro TepMocToHKocTh. KomBunupo-
BaHHas 00paboTKa ITUMU PEareHTaAMU JIaeT JIyYIlife pe3yssTarThl (CHHED-
reTuecKuii 5hdexT), IPH 3TOM CHHXaeTCs pacxon peareHtos. Crenyer
OTMETHTh, uTo n06aska KCCB BbI3bIBaET MHTEHCHMBHOE BCTICHUBaHUE
PpacTBOpa, MOITOMY HEOOXOIUMO UCTIONB30BAHKE ITEHOracHTeNed. Mak-
cuMmasibHas Temneparypa npumeHeHuss XKP — 100°C, a ontumaneHas
dunpTpanus — 5-10 ¢M’, TaK KaK NP GONBLIEM €€ 3HAYEHUN MPOU3OH-
ZeT OBBOHEHHUE [JIMH U CHIKEHHE MPOYHOCTH CTEHOK CKBaXXHHBI, CHU-
xeHue Baskoctd XKP npousBoanTcst 106aBKaMU ITUTHOCYIb(POHATOB
(®XJIC, ox3un) B Bue pacreopa 10%-Holl KOHUEHTpaUMK NMPY HEOD-
XOMMMOCTH B coueTanuu ¢ xpoMnukoM. Tpurorosnenne XKP mMoxHO
TPOU3BOAMTH U3 GONBLUIMHCTBA MPECHBIX PACTBOPOB HA BOAHON OCHOBE,
coOJII0as ONMpPEICISHHbIe TeXHOMOTNYeCKUe TpaBuina. Tak, Hanpumep,
TIpH [EPEBOJIE [IPECHOTO PACTBOPA, 3arOTOBICHHOIO U3 HATPHEBOW IJIM-
HBl U 06pa6otantoro YIIP, B x10pKanbLUeBbId MOXKET NPOU3OUTH HH-
TEHCUBHOE 3arycTeBanuc. i MpeRoTBPALLEHHUS 3TOTO SIBAEHUA UCXOI-
HBI pacTBOp pa3baensieTcss BOAONH MK obpabarbiBaeTca 5-10%-HbiM
BOIHOLIEAOYHBIM PACTBOPOM JIMTHOCY/Ib(OHATa B KonuyecTse 5-10% no
npoctikeHns saskocru 40-50 c. 3atem BBoanTcst KMLL unu KCCB co-
BMECTHO € TIEHOTACHUTENEM, XJIOPUA KaJblMs (JIydlle B BUIE KOHLEHT-
PUPOBAHHOTO PACTBOPA) M U3BECTb B BUJIE M3BECTKOBOTO MOJIOKA C [LIOT-
HocTbio 1.10-1.12 r/cv’ B sumuux yenosmsax u 1.18-1.20 r/cm’ B eTHmX
YCJIOBUAX, CMA304YHbBIE JOOABKM M NPU HEOOXOMMMOCTH YTSKEIUTE b,
JlanHas TEXHOJIOTHS M TIOPAAOK OOGpaGOTKH [IPUMEHSIOTCS | MPU 3aro-
ToBke XKP BHOBB C MCTIOIH30BAHUEM KAJIBLIMEBO-HATPUEBOR [SIMHbI WK
Meia, 3a MCKJIIOUEHWEM BBOJA NMOHU3UTENEN BsizkocTH. B npouecce 6y-
peHMs HeoGXOMM OBs3aTEeNbHBIN KOHTPONDb 3a COllepXKaHNEM HOHOB
KaJbLHs, TPY CHUXEHUH KOTOPOTO, NPOU3BOAUTCS 1000paboTKa XJo-
PUAOM KalbLivsl, MU3BECTKOBBIM MOJIOKOM ¥ MONUMEpaMy B JIOOOM To-
paake. XKP crabuiieH npu pa3éypuBaHuu cynb(haTHO-TaTOT€HHBIX MO~
POI ¥ LUEMEHTHOTO KAMHsI, HO HECOBMECTUM C KaTbLIUHMPOBAHHOM CO-
noii K docthaTaMu, KOTOPBIE 00pa3yIoT ¢ XJIOPUIOM KaJlbLUSA HEPACTBO-
pHMBIe COERMHEHHS U CHIDKAIOT COAESPKaHMe MOHOB KAIBLMS B PACTBO-

121



f.A. Pasaros 10 GyposLIM

pe. Ilpakruka rmokasbiBaer, yTo nNpy ucnonpsosaHun XKP nonaHas yc-
TOWYMBOCTL CTEHOK CKBaXMHBI JOCTUraeTcsl He BCETHa, a MHOrAA 00Ba-
JIBI IMH M KABEPHOOGPA30BaHHE He MPeJOTBPALLAIOTCSA COBCEM, UTO CBI-
3aHO, B OCHOBHOM, C COCTAaBOM OOMEHHOTO KOMILIEKCa Pa3bypHBaEMbIX
ravH. [1pH HanyYuK B pa3pese [IMH ¢ HATPHEBBIM OOMEHHBIM KOMILIEK-
cOM (MOHTMOPWUIOHMT), JOCTUraeTcs HanboAbLINK Kpersiumii 3ddexT,
a ec/yl [JIMHBI UMEIOT KATBLUEeBO-HATPHUEBbI WIH KATbIUEBbIt OOMeH-
HBII KOMIUIEKC, TO Kpersaui 3ddekT CHUXaeTCsS ¥ OTCYTCTBYET COBCEM
B MociexHeM ciyuae. [IpHueM, eCH MIHHBL B CKBAXUHE C JTIOGBIM 06-
MEHHbIM KOMILIEKCOM CHWJIBHO YBJIaXHEHs!, To npuMmeHenne XKP ans
TIOBbIIIEHHST YCTOWYMBOCTU CTEHOK CKBAaXKUHBI MPAKTHYESCKH Oecrones-
HO. MexaHHU3M JaHHOTO SBJACHUS 3aK/IIONAETCS B YMEHBIICHUM aKTHB-
HOTro 06beMa IJIMHUCTHIX MOPO/ IIPY BO3AEHCTBHM XIOPHIA KATBLIHS (OC-
MOTHYECKMIi MPOLIECC), MPU 3TOM, YyeM OoJibilie HOHOB KJIbLIUS B pa-
CTBOpE, TEM HUKE MPOYHOCTD IJIMH Ha CTEHKAX CKBAXKUHBL.

CyuecTByeT HeckoJbKo pasHoBuaHocteil XKP, coctaB ojHOM U3
KOTOPBIX MPUBEICH HUXKE, B pacyete Ha | M’: Boga + 300-400 kr mena +
100-200 xr NaCli + 200-300 kr CaCl, + 4 kr NaOH + 30 kr xpaxmaia +
100-200 1 Hedru; ipn 3ToM fobGasky NaCl u CaCl, Bribupaiotcs nexoas
M3 MX PAaBHOBECHOTIO COCTOSHMS, TIPEAYNPEXIAIOIEro BRICATMBAHUE
NaCl, KkaK MeHee pacTBOPUMO# COJIH.

3.3.8 ManocuanKaTHbie FAMHUCTbIe PacTBOPb

DTOT TUI pacTBopa BHepsbic npuMenen B 1935 . (CHIA) mpu Gype-
HUM HEYCTONUMBBIX LIMHUCTHIX [TOPO HATPUEBOTO U KAHIIMEBOIO THIIA.
OCHOBHBIMH KOMITOHEHTAMH MATOCHIMKaTHOTO pactBopa (MCP), xpo-
M€ DJIMHBI U BOJIBI, ABIAIOTCA CUWIMKAT HATpUA (KATUSA) M 3AIINTHHE pea-
renTsl. [Io6aBka crumkaToB Na™ 1 K B 3aBUCHMMOCTH OT Yc/10BHit pUMe-
HEHHS COCTaBIsIeT 2-5%, MPY 5TOM OKA3BIBAETCS KpPeIsiilee AeHCTBUE 3a
cyeT 0bpa3oBAHMSI HEPACTBOPHUMOTO CILTHKATA KaNbUMS Ha HOBEPXHOCTH
[JIMH, OCOBEHHO KAJIbLIMEBOTO TUMA. KpoMe 3TOro, CUIMKaThI CIocoOCTBY-
0T NOBBLILIEHNIO TEPMOCTOUKOCTH peareHToB Ha 30-40°C, 3a cuer o6Bo-
JIaKUBAHUS TUICHKOMH MMOJUMEPOB, KOTOpasi 3aTOpMaxuBaeT Tudaoysuio
KHUCJIOPOAA, ¥ TEM CAMBIM CHIDKAET TEPMOOKUCIMTENIBHYIO JECTPYKIIHIO.
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Tpu nepeBoae UCXOMHOTO PACTBOPA B MANIOCHIMKATHBINA BA3KOCTH
Jo/KHA 66ITh 351+ 5¢, pH = 7 M KO/IKHO ObITH MOJHOE OTCYTCTBUE MOJK-
BATEHTHBIX COJIEH, KOTOpBIE YAAISIOTCS A00aBKOM KalbLIMHMPOBAHHOM
combl. 3aTeM BBOIUTCA 2-5% cunukata (Ha nepBUYHbIEe 06paboTKy, a npu
6yperuu 0.5-1.5%), pacTBop nepemeruuBaetcst 1 06pabaTbIBaeTCs Mo-
JTUMEPAMH.

Crnemyet y4ecTb, YTO CHIIMKaThI MoBbIaioT B3kocts © CHC, a KMLL
CHIXAET, M03TOMY cHavana seoauTtcst 70-80% pacyeTHOTO KOMMYecTsa
cunukarta, 3ateM KMLI ¥ ocranbHO#! cHiMKaT U pH HEOOXOAMMOCTH
TOHHU3UTeNE BA3KocTH. OntumanbHoe pH MCP nomxso 661Th 8.5-9.5, a
comepxaHue cynabdar-nona He 6osee 0.35 r/n, M3GHITOK KOTOPOTO, CHHU-
KalOLIHMHA TePMOCTOMKOCTD, yAaNseTcs noGaBkoi xtopuna 6apus 10 0.5%.
Ipu 3arotoBke MCP BHOBb NCNONB3YIOTCS CAELYIOLINE PELENTYPBI.

1. Boma + 7% 6Gentonuta + 2-5% cunuxara + 2% KMIl — 700 +
Gapurt 10 p = 2.2 r/em’. TepmocToitkocTs 1o 200°C.

2. Bona + 5% Genrtonura + 26% NaCl + 5% cwimkara + 2% KML —
700 + Gaput 1o p = 2.2 r/em’. TepmocToiikocTs 200°C, MOXeET mpume-
HSTBECA NPU pa3OypHBaHUM CONEH.

3. Bona + 7% GentonuTa + 3-5% cunukara +2% runaua + 6aput 1o
2.2 r/cM’. TepMocToiikoeTh 10 160°C, ucnonb3oBaHue NpH pasbypupa-
HWM KOJUIOMIOHBIX FMH HelenecoobpasHo, a HIOBITOYHOE CoaepXaHue
CynbbaT-uOHA HE BIUSIET HAa TEPMOCTOHUKOCTD.

4. Boma + 7% Genronuta + 26% NaCl + 2-4% cunukara + 2% Monu-
uurpoaHHOro Kpaxmana. TepMocroiikocts g0 120-140°C, ucnonsay-
€TCs MpU pa30ypHBAHUK CONEBBIX OTIOXCHUN U YEPEAYIOLIMXCS OT/I0-
XEeHUI [VMH U coNel pa3iinyHOro CocTaBa.

B saknroueHue CeLyeT OTMETHUTD, YTO [0 MHrUGHpyoLIemMy aeii-
CTBMIO Ha [IMHKUCTHIE TOpoabl Npu Temneparype 200°C u Gorree Manocu-
JIMKATHBIA PacTBOP HE UMEET aHAJIOTOB.

3.3.9 KanueBbie rnHUCTLIE PACTBOPbI

3ot Tin pactBopa ObUT BNepbble NpuMeHeH B 1963 . (CHIA) npn
6ypEHMH BBICOKOKOJIOMAHBIX TJIMH, PeXe apriUIUTOB, C LIeJIbIO UX MH-
ruGMpoBaHus 3a CYET CHIXKEHUS HaGyXaHHs Y AUCTIEPTHPOBAHHS, a TaK-
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Ke HanpapIeHUsI OCMOTUYECKOTO TPOLIecca U3 TDTacTa B cKBaxuny, Oc-
HOBHbBIMU KOMITOHEHTaMH KalUEBBIX PACTBOPOB, KPOME TJIMHBL U BOMBI,
spnstiores xopun xamust (KCl), ocHoBHOM Hocutens uoHa K* rimpo-
KCHI KAUIUS Y 3alUUTHEIE peareHThl. MexaHu3M neiCTBUS HOHA KaJus
3aKJIF0YACTCS B TOM, YTO €TI0 MAJIBIE TEOMETPHYECKUE Pa3MePbl MOTYT CBO-
GOIHO MPOHKKATH B ITYCTOTHI MEXIIAKETHOTO MPOCTPAHCTBA KPUCTAUTH-
4ecKO# peuleTky, IPOYHO CpaliMBast ee NakeTsl. Beuay Toro, yro HoH
K” ouTH HETMApaTHpYeTCs, BOAA HE MPOHUKAET MEXIY 3JIeMEHTAPHBI-
MM TIaKeTaMH NIMHUCTHIX MMHEPATIOB U3-3a HU3KOH OCMOTHYECKO T~
paTalMM U NpeaynpexnaeT ux HabyxaHue. B pesynsrate MOCTOSHHOIO
oforalleHHs ITTHH K&IMeM MEHSIOTCS] MHHEpaTorHYecKUi COCTaB U CBOM-
CTB& IJIMHKCTBIX [IOPOJL, KOTOPHIE CTAHOBSATCS XOPOLIO OKPUCTALTH30BaH-
HBIMH CIIIOZaMM C MAIOH OGMEHHOM eMKOCTBIO U ¢1aboit rapodIIBHOC-
Ti0. ConepxaHuie vona K* B uuIsTpate NpecHBIX pacTBOPOB MpH pasoy-
PHUBAHMM MOHTMOPILTOHHTOBBIX IJTMH M apTWLIHTOB AOJDKHO GBITE B IIpe-
nenax 30-40 u 15-20 r/n coorBeTcTBEHHO WiH (74.535:39.102)-:3=5.72% u
(74.535:39.102)-4=7.62% KCl (Bo3amoxHo 20%), a B MUHEPATH30BaH-
HBIX 15-20 r/n win 2.86 u 3.81% KCI. Cnenyet yyectsb, YTO eCliv B apruii-
ste Gosblie KaoAUHUTA, TO HHTHOUTOPOM cayxuT NaCl, B Apyrux cny-
yasx — KCl. 311 MHrUGUTOPB! TPH HEAOCTATOYHOI 3D dEeKTUBHOCTH MO-
IYT UCHONb30BATHECS COBMECTHO C IPYTHMMH: HEKOTOPBIMH aMUHaMH, MO-
JIUTTIMKONISIMK WIKM OKHUCIEHHBIM G6uTyMoM. TpH sToM HeobxonuMo otMe-
TUTh, YTO NIpM pa3OypUBaHMU IDIACTHYHEIX ITIMH CTaTudeckast Quisrpa-
U1 KAMHEBBIX PACTBOPOB IOJDKHA BBITh B rpefenax 15-20 cm’/30 MuH., a
aprumtnros — 10 cm’/30 mus. Tpy drvstpanmu 2-3 ev’/30 MUH. HCKyc-
CTBEHHO 3a/lepXUBaeTCa nocTyrieHxe woua K B nopomy u addexrus-
HocTb 06paGoTku Huskas. ITpu Beoge 10% KCl comepxaHue HOHOB Ka-
JIMS B pacTBope yBeauuntcst Ha (39.102:100):74.5 = 51 r. KCl MmoxHo 3a-
MEHUTB OPFaHUYECKUM BeliecTBoM — aneratoM kamus CH,COOK.
JNo6asku KCI>5% BHI3BIBAIOT HACTUUHOE BCTIEHMBaHHe GYPOBOIO pa-
CTBOpA, T03TOMY HeOOXOIMM BBOJI [ICHOTACUTENs. B KauecTBe HocUTe st HOHA
K™ MOXHO MCTONb308aTh KATMAHEIE YIOGPEHHS, 2 B MUHEPANTM3OBaH-
HBIX PACTBOPAX JBOMHHEBIE H TPOIHBIE COMH, COAEPXKAILNE XAOPUI KATIHSA.
TuapoKcHa Kanus npuMeHsiercs s noseieHus pH, kotopoe nos-
KXHO OBITH B Ipenenax 8.5-10, a Takke HOMONHUTEILHOTO HOCHUTENS
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uona K*. Tlpyu pa3GypuBaHHH IUIACTOB MECYAHMKA C MPOCNOSMHU HHbL
JMOCTHrAeTCs CTAGMTM3aUMA YACTULL ITPH HeoGpaTUMOM B3aUMOTEHCTBUU
FUIPOKCUTBHOMN [PYTIBL ¢ MECYAHUKOM 33 CUeT 06pa30BaHUsT ATIOMOCH-
JIMKATa Kanvis (LIeONUTa KaTUs) U OCAKICHHA eT0 Ha TOBEPXHOCTH IMIM-
HBL DTOT 0CAIOK MpeJoXpaHAeT LIMHY OT KOHTAKTa ¢ IIpecHoit Boaoi, a
TAKXKe IIEMEHTHUPYET MOABMXHBIE YACTUIL TIMHEL B MOpax MecYaHUKa,
Tiapokcut Kaaus IPUMEHSAETCs, B OCHOBHOM, B MOHOK&JTMEBBIX TNIMHU-
¢Thix pactBopax (Brepsble B CIIIA, B 1977 ) ipu ero nobasxe 0.1-1.0%,
B KOTOpBIX OTcyTCTBYeT MoH Na'. Tak kax uod K' uactuuHo uner Ha Heji-
TPATU3ALMIO OTPULIATSLHOTO BO3AEHTBIS HA IIMHLL MoHa Na®, conep-
xarmterocsa B nomuMepax (KM u ap.), To NMpuMeHSIOTCA TOABKO Kajlye-
BLIC pEarcHTHI, He copepxale hoH Na' [Kamuil-TUTHUT (KaaueBblit
VIIP), kanuersie comu cynbbokucnors, KOH, xaauesas KMLL u ka-
JIMeBas MOJUAHUOHHAS LE/UTION03a), 4To AelieBne Ha 25% KalueBbIX
pactBopoB. B Poccuu maHHBIN pacTBOp He MPUMEHSETCS U3-3a OTCYT-
CTBUST KATKEBBIX monumepoB. Bmecto KOH B mipecHbIx pacTBOpax BO3-
MOXHO npUMeHeHUe KapGoHata Kanust (K,CO,), a B KadecTBe 3alLUUT-
HBIX MOTEMEPOB MOTYT UCTIONB30BAThCS BCE U3BECTHBIE PEareHThbl, KPo-
me YIIIP. Jo6aska K,CO, 1.5-2.0%, kpoMe moctasky noHos K, moaso-
JISIET YAAISTE U3OBITOK MOMUBATEHTHBIX KATHOHOB U 3HAUMTENBHO TIpe-
IOTBpAIATh KOPPO3UIO METalIa, BbidbiBaeMylo KCl u3-3a Hanuuus aHu-
oHoB Cl” B IpUCYTCTBIM KUCIIOPOIA, COLEPXKAILETOCS B GYpOBOM PacTBO-
pe. TIpu 9TOM HHTEHCUBHOCTb KOppo3uK B 100 pa3 MeHblile, YeM NMpU
nmoGaekax KCl. Bto o6bsacHsieTcst TeM, uto nipu kKoHtakte K,CO; ¢ Me-
TAUTMMECKOM MOBEPXHOCTHIO GYPUIBHEIX TPYG 06pasyeTcsi HepacTBOpHU-
MBIl MHEPTHEIN Kap6oHat xenesa (FeCO;), u KpoMe Toro, Mpy THApO-
nu3e kapGoHaTa Kanus pacteop uMeet pH =11. TIpu koHTakTe ¢ MeTan-
JMHUYECKON TTOBEPXHOCTHIO XIOPUIA KA 00pa3yeTcs BOLOPAaCTBOPUMast
conb FeCl,, B pe3ynbrate uero pactsop npuotperaer pH = 7. Tepmo-
CTOMKOCTh KaIMEBLIX pacTBopoB cocTapister 10 200°C. [Ipu nomyueHun
KaJIMEBOTO PacTBOpPa BHOBb TOTOBUTCS 5-10%-Hast cycneH3ust 3 6eHTo-
HHTOBOTO TIIMHOMOPOILLKA, 3aTeM 5.7-7.6% KCl, 0.1-0.2 KOH, nonumep
1 Gapur. TIpu nepeBone fnpecHoro, MuHepannsosaHHoro (mo NaCl), us-
BECTKOBOTO, MMIICOBOTO PACTBOPOB B KaJMEBHIN HEoOX0AMMO IOCTUYb
BA3KOCTH 3515 ¢ nyTeM 106aBKH BObI WM BOAHBIX pacTBopoB 10%-Hoi
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xoHuenTpauun CCB, oksuna, OXJIC, zarem sBogutcs KCl, 0.1-1.0%
KOH (NaOH) u nojnuMepHHIe peareHThL. B JaHHOM clyuae 1 NOBBI-
ieHnsi pH BO3MOXHO MCIONb30BaHUE KAYCTHUECKOI CObl, TAaK KaK HC-
XOIHbIC PACTBOPHI CONEPXKAT HATPUEBBIC KOMIIOHEHTbI. PacTBOpHI, 06-
pabotanubie YIIP, npu nepeBo/e B KANUEBbLA CHAYAIa H3BECTKYIOT Iy~
Tem nobasku 0.2-0.3% u3BecTH B BU/E H3BECTKOBOIO MOJIOKA, 3aTEM BBO-
nures oksun wim OXJIC, KCl u momumepst. TIpH HATMIMM BHICOKOM
CTPYKTYPbI ROGAB/ISTIOTCS TIOHU3UTEIH BSI3KOCTH, XPOMATHl WM APYyTHe
MHIUOMUTODPBE (M3BECTD, FMIIC), @ IPH HU3KOM CTPYKTYpe — GHonmoNIvMe-
Pbl WIM [TPECHAS CYCTICH3KMsl OEHTOHMTA C BEICOKOM BA3KOCThIO. [1pH pas-
OGypuBaHMM apriutMToB Mpy temrneparype 90°C ¥ ruapocTaTHYeCKoOM
npapneHun 35-50 MIa ux oceinaHue He IpeAOTBpaMIaeTcs MpH T060M
comepxanuu nona K'. B 1o xe Bpems npu Temnepatype 140°C ruzpo-
craTMdecKoM AaBieHuy 75-90 MITa i dwstpaumnn 3-4 cM® apriUIITH
HE OCHITAIOTCS, NTO-BUAYMMOMY, M3-32 BLICOKOTO JABJEHHSA HA CTEHKH
ckBaxuHbl. CyulecTByeT psi pa3HOBUIHOCTEH KaJMeBBIX PACTBOPOB, OC-
HOBHBIE CBEJICHUS O KOTOPBIX M3TOXKEHBI HIXE.

KanueBo-MarHuesslit IIMHUCTHIA PacTBOpP BIEpBble MPUMEHEH
B 1978 . (Poccus, OpeHOYpr) ¢ LEIbIO IpeaynpeXneH!si 0OBaNIOB BBICO-
KOKOJLTOMAHBIX IIMH M APTH/UTMTOB M MOBBIUEHHS TEXHUKO-IKOHOMH-
4yecKMX rnokaszateneit bypeHus. B xauecTBe OCHOBHOTO HOCHTENS WOHA
K’ Hcronbayerca KpHCTa/UIMYeCKHil OTXON THTAHO-MAaTHHEBOTO TPOH3-
BOJICTBA, YCIIOBHO Ha3BaHHBIT MU H-1, npeacraensioumii coboi Kom-
TUIEKCHYIO COJtb, coniepxantyio, % : Ca™ = 0.51; Mg™ = 1.7; K' = 35.3;
Na = 8.16; Cl = 48.82; OH = 2.6; SO, — HeT; HePACTBOPHMbIE OKCUIEL
Kenesa v Apyrux Metauios — 2.93. B nepecueTe Ha XJI0pUIB METAUIOB,
conepaHue oCHOBHBIX coneit coctasurt, %: CaCl, = 1.41; MgCl, = 6.66;
KCi=67.3; NaCl=20.7. MUH- | xopoitio pacTBOpsAETCS B IPECHO# BOAE
nop=1.170 r/CM3 , a ero 106aBKa B IUIACTOBYIO BOIY iO10-6pOMHO-KaIH-~
€BOTO WIKM XJIOPMardueBoro M Apyroro tuia cocrasnsger 5-10% B kpuc-
TAUTHYECKOM BUIE, YTO COOTBETCTBYET 19-35 r/n uona K. [Ipu ucnoss-
30BAHHH BOJIbI IODMATHUEBOTO TUIIA, KOHLEHTPALMs MOHOB MATHHA 101~
xHa ObITh He Gostee 45 r/11, TaK KakK ero H3GbITOK 6Y1eT MoAaBisTh pa-
creopumocTs KCl, NaCl n apyrix MeHee pacTBOPUMBIX COJiel, crocoG-
CTBYS MX BBIKPHUCTATTH3ALUH. CIIeyeT OTMETHTB, YTO NIPH PaCTBOPEHHUH
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MWH-1 ofpasyercsa nesa, ncyesaromasi yepe3 2 4aca BBIEPXKKH, MOITO-
MY BO BCE THIIBI IIIMHUCTEIX pactBopoB MU H-1 BBOmMTCS TONMEKO B BUME
HACHIILIEHHOTO pacTBOpa 35%-HOM KOHUEHTPAIINH B KOIHIeCTBe 25-30%.
TexHOIOTHS IIPUTOTOBJICHUS KATHEBO-MAarHUEBOTO PACTBOPA NIpH
VICTIONb30BAaHWH TIACTOBEIX BOX 3aKiodaercs B pactBopeHnn MUH-1,
FIOC/IE HCUE3HOBEHIUS TIeHBI T0GaBsiercs 0.5-2% KaycTHIeCKOH COIBI 10
nonygenust CHC, = 15-25 mre/eM’ 1 2% Kpaxmana. [Ipy ucnoss3osa-
HHMH TIMHUCTBIX pacTBopoB BBoauTcs 0.2-0.5% kaycTHueckoil combt
(1Ip¥ HEOGXOOMMOCTH C TIOHU3UTENEM BA3KOCTH), 3aLIUTHBIE NOMUME~
put oo @ = 8-10 €M*/3a MUH. ¥, B IOC/EIHION oYepens, pacteop MUH-1,
YTO CMOCOOCTBYET 3HAUHTENFHON KOHOMMH peareHToB. BaxHou oco-
6eHHOCTBIO 3TONO PacTBOpa SIBISAETCSA TO, UTO MPH pa3GypUBaHHH TIHH
craTHUecKas hTBTpALNs NOMNepKuBacTcs B penenax 1543 cM/30 MumH.
CTHOCOGCTBYS He TONMBKO 3¢G¢EKTHBHOMY KPETUIEHUIO CTEHOK CKBaXHHEL,
HO ¥ HOBBILIEHAI MEXaHNYESCKOH CKOPOCTH M TIPOXOIKH HA AOJOTO B
1.2-3 pa3a ¥ CHIXEHHIO BpeMEHH BCIIOMOTaTeNbHbIX paboT B 3.2-5.5 pasa.
MHoTONeTHsIA TIPAKTHKA HCTIOMB30BAHHS KATMEBO-MAaTHHEBOTO PacTBOpa
B Pa3sHOOOPa3HEIX TOPHO-TEOJOTHUYECKHUX YCIOBHSAX MO3BOIIA MOMTHOC-
THIO PELINTE MpobieMy 00BANOB IMUHKUCTHIX TIOPO/, KOJUIOUAHOTO THIA U
YacTAYHO apriJUIUTOB, MOSTOMY MPUMEHEHHE TOJIBKO MOHOKATHEBEIX
PAcTBOPOB B JaHHBIX YCIOBHAX HE COBCEM OMpaBiaHHO. [IpH mpoMbIBKe
KaTHeBO-MarHUEBbIM PACTBOPOM ¢ HeperIaMeHTHPOBaHHOH (IbTparu-
€l 06BaJbl [MIMH TaKHe XKe KakK U NPH NPOMBIBKE TJIMHUCTEIMU PACTBOpA-
MH U3-32 onepexatowneit auddysuu GribIpaTa B MOPOIY, HO XapaKTep X
pe3ko MeHsteTcs. TIpH 3TOM B Xea06ax MOABIAITCA KPYITHHIE KYCKH BbI-
OypeHHO! IJTUHBI, He Mellalolie 0cobo Tpoleccy GypeHus, a Ipd Ipo-
MBIBKE TJIMHICTHIMA PACTBOPaMH OOILIEro Ha3HAYCHUS OTMeUaeTes obpa-
30BaHUE CATBHUKOB, 3aTSDXKU OypUJIBHOTO MHCTPYMEHTA U3-3a BRICOKOM
aAre3uH THHUCTON KOPKU. ClelyeT OTMETHUTh, YTO Mocie N06aBoK
MWUWH-1 He pekoMeHIyeTCsl UCTIOAb30BaHKe GocdaToB M KaIbLUUHUPO-
BaHHOU COIbI, B BULY 00pa3oBaHMsl HEPACTBOPHMBIX KapGOHATOB Kalib-
L¥sE ¥ MarHusi, 8 TEPMOCTOMKOCTD 9TOTO pacTBopa cocrasisier 140°C.
KanueBOTMIICOBBIA MIMHUCTHII PACcTBOP MPHMEHSIETCA MPH pa3by-
PMBaHHH BBICOKOKOJUIOMIHBIX M IPYTHX PA3HOCTEH IIMH MPY HEloCTa-
TowHOl MHruGHpyloweil sddexruproctd wona K'. JIna ero nomyuenms
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Ta6nuua 3.3.9

Cacras pacTeopa Pacxofl XHMpPEareHTos, Kr/m°
TUNcoKanvestIv anoMOKanueBbIi
BeHTOHUT 50-70 50-70
KMU-600, 700 10-20 —
Merac, M-14, nakpuc-20 — 3.0-5.0
KOH 1.0-3.0 2.0-3.0
KCl 10-30 =
Heacubl — 2-5
func 4010 —
Xpomnuk (K,Cr,0,) — 0.3-0.5
DXNC, oxzun 10-20 10-20
YTRKENMTEND npK HeoOBX. npu HeobX.
Hedtb, n 100 100
Bopa ocTanbHoe ocTansHoe

WCTIONB3YETCS KATUEBBI pACTBOP, B KOTOPLI BBOIUTCS, B IOCTCAHION
ouepenb, 1% rumca. PactBopumocTs rrrica B pactsope KCl yBennuyupa-
ercst 1o 1200 mr/n potus 700 MI/J1 B IPECHOM BOZE, YTO CIIOCOOCTBYET
JOTIOTHUTENBHBIM KATHOHOOGMEHHBIM TTPOLIECCaM W CHIKEHUIO KOary-
JIALIAM PAcTBOpa. PerymmpoBaHue IapaMeTpoB NMPOU3BOLUTCS TEMH Xe
peareHTamu, 4T0 U JUISl KaIUEBOTO M TUIICOBOTO PAcTBOPOB, IIPH 3TOM
06s13aTeNICH KOHTPOD 3a cofepxanreM nouos K’ u Ca™
ATIOMOKATUEBHH [TMHUCTEIN PacTBOP MMeEET Ty Xe 001acTh Mpu-
MEHEHHS, YTO U KATHUEBbLA, H TUTICOKATMEBbI TIMHNCTHIE PACTBODH,
ri¢ HocuTeleM MoHa K’ gBISAIOTCA allOMOKAJIHMEBBIE KBACIBI —
KAI(SO,),"12H,0, pacTBOpUMOCTE KOTOPBIX IpH TeMHepaType oT 0 1o
100°C ysemmauBaetes B 50 pa3 M KOTOpbI€ BBOASATCS B BMIE HACBIILIEHHO-
ro pacrBopa. Tak KaK KBaclbl CONEPXKAT B COCTABE COSANHEHUS ALIOMH-
HUst, TO 0Opa3yIOIUIUIiCcs THIPOKCHU AMTIOMUHMS GyeT ancopGUpoBaThHC
Ha ITOBEPXHOCTH IJIMHUCTHIX YACTUIL U KOITOHHTESBHO TIPESAYTIPEKIATD
UX JUCTIEPTUPOBAHUEG. DTOT Ke MEXaHU3M 3aTIOKCH [PU UCTIONB30BAHAY
ATOMHUHATA HATPYISI B KOMIUIGKCE ¢ KATMHHBIMU comsiMu. KpoMe sToro,
KBACIIbL, 001a0as BOKYLIMMU, AHTUCETITHIECKUMU M TyOUILHBIMY CBOM-
CTBaMH, TIO3BOJIIOT COXPAHSITE 3¢ DeKTHBHOCTE XUMPEAreHTOB IIPH TeM-
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neparype no 220°C, nipu pH = 7.5-8.0, B xauecTBe KOTOPBIX MOTYT HC-
TI0JIb30BATHCS BCE U3BECTHBIC MOMUMEpH, kpoMe YIIIP. YepenHeHHbIi
€OCTaB 3TUX PACTBOPOB MpUBENCH B Ta61.3.3.9

B saksiioyeHHe creqyer OTMETUTh, YTO €CIIM NIPHHATD UHIEKC YCTOl-
YUBOCTH NIMH U MPOHHUUAEMOCTh TUIACTA TIPH ITPOMBIBKE WHBEPTHOR
amynbeneit ¢ CaCl, win PYO 3a 100%, To IpH NPoMBbIBKE KATUEBBIM pa-
CTBOPOM OHHM COCTAaBISIOT 90-95% COOTBETCTBEHHO.

Kasmeso-u3BeCcTKOBbIE LIMHUCTBIE PACTBOPLI

YacTiuHoe KperuieHke CTeHOK CKBAXUHBI U MHTMOMPOBAHUE KOILIO-
HAHBIX TJTHH H3BECTKOBBIMM PACTBOPAMI MPOUCKOINT 34 CYET B3aUMOEH~
CTBHM IIETOYM U U3BECTH ¢ IIWHAMU ¢ 00PA30BAHMEM MUHEPAIA CUITH-~
xartHoro tHia. Kanuessie pactsopsl ¢ KCl oTHOCATCS K HEAUCHEPTHPO-
BaHHBIM M TIPUMEHSIOTCA NIpH pa36ypuUBaHUM BBICOKOKOJUIOMAHBIX TJIMH,
HO OHU MaTo>¢deKTUBHB! NP1 pa3bypUBAHUU aPIUUTUTOB U BHI3BIBAIOT
TPYAHOCTH NPU UCIIOJB30BAHNY BBICOKOYTSEKENEHHBIX PaCTBOPOSB, MpPU-
4eM peaxtust KCl ¢ rmunamu obpatumast. [Tpu ucnons3osanuy KOH pe-
AKIMA ¢ NIMHAMK HeoOpaTyuMast, ¥ OH ycreurHo Moxer 3aMenuts NaOH B
M3BECTKOBBIX pacTBopax. PactBops! ¢ modaskamu KOH n uzsectu npu pH
= 8-9 crmocoOCTBYIOT 6ONBLIEMY YAAICHUIO KPYITHBIX YacTul] LLIaMa U
MEHbIIEH ero qucnepraiuy, yeM npu pobdaskax NaOH u m3sectu. Xora
NpH NPAaBWIBHO MofoOpaHHOM cootHomeHu KOH u usBectu dutsrpa-
1M BbILIEe, yeM Ipu no6aBkax NaOH u u3BecTH, ONHAKO 3TO HE BIMSIET
Ha COXPaHHOCTH IJIMHHUCTHIX MOPOL, Ha CTEHKAX CKBAXHUHBI (33 UCKITIOHe-
HMEM NPOHHMLAEMBIX ILUIACTOB), TAK KaK HHIMGHPOBAaHUE TJIUH IIPOUCXO-
JTAT XUMAYECKMM TIyTeM. KanneBo-13BecTKOBLIM pacTBOD COXPAHAET CBOU
XapaKTEePUCTHKM Tpu cofepxaHuu aHnoHa Cl' no 14%, wm npu obuieit
MUHepanu3aLmy 10 22%. CrenyeT OTMETUTD, YTO TIOBBILIEHNE YCTOMYH-
BOCTH CTEHOK CKBAXXUHBI TIPH UCTIONB30BAHUH KAIHEBBIX PACTBOPOB U MX
Pa3HOBHAHOCTEM MOXET NMPHBECTH K CHIDKEHUIO MEXaHIYECKOI CKOpOC-
TH U TIPOXOJIKH HA JOJIOTO MPY PACIIMPKE CKBAXKUHEL M CMEHE II0pOI0pa3-
PYIIAIOUIETO MHCTPYMEHTA, DTOT THIT pacTBOpA MOMYYAIOT yTeM BBOJA B
wn3BectkoBbii pactBop KOH Bmecto NaOH 1w1d roToBAT BHOBB C HCTIONb-
30BaHKeM JTI0GOM BHIIETIPUBEICHHOM PELICTITYPhI KATKEBEIX PACTBOPOB C
JOTIOHMTETIBHEIM UCTIONB30BaHUEM U3BECTH.

129



f1.A, PazaKos ) 110 6yPOBLIM PAcTEOPAM

AtleTaTKaNHeBble TTHHHCTbIE PACTBODPHI

BTOT TN pacTBopa Brepsbie MpumeneH B 1986 & (CLIA) ¢ Toii xe
LEJBIO, YTO M APYTHE Pa3HOBUIHOCTU KATMEBBIX PACTBOPOB, IMI¢ OCHOB-
HBIM U BCIIOMOTATETLHBIM HOCHTENEM HoHa K BMeCTO x1opuaa Kaus,
spisiercs auerar kanusg CH,COOK. OcobeHHo athdeKTUBEH alleTat Ka-
nus B komOnHauuu ¢ KOH 1 ryMaTHO-KanueBHIM PeareHToM, a TakKe B
GE3IIMHUCTBIX HEAUCIICPTHPYIOIMXCS ¥ MIOTIMHUCTBIX PACTBOPAX,
00paboTaHHBIX THAPOIV3OBAHHBIM MOIAAKPUIAMHUIOM.

IIpu 3ToM ['TIAA BHIMOTHSAET OCHOBHYIO (PYHKUHMIO MHTUOUTOPA
THAPATAINM, JUCNIEPrUPOBaHKs M PasypoYHEHHUS N0po. OnTuMans-
Has KonTienTpaums nona K cocrabmser or 1000 1o 3000 Mr/71 B 3aBM-
CUMOCTH OT THI1a pa3GypuBaeMbiX IJIMH (B MOHTMODWLIOHHTOBBIX IVIM-
Hax Goxbiue), yro cocrasiset ot 0.25 xo 0.75% auerara Kaausa
(98.1:39.102)-0.3 = 0.75%.

IIpenMyiecTsamMy arleTATKATMEBOTO PACTBOPa SIBJISIIOTCSI:

— OTCYTCTBHE XJIOP-MOHOB, 3arPS3HAOIIMX OKPYXAIOMYIO Cpeldy,
B CBSI3M € UeM YIIPOMIAETCS YTHIM3AUHS LIIaMa;

— YCTOHYHMBOCTb CTEHOK CKBAXKMHEI BEHIIIE, YeM B XJIOPKATHEBBIX pa-
CTBOpAX;

— COBMECTHMOCTh CO BCEMM peareHTaMH, a npu ucnoab3osaHuu KCl
3¢ peKTHBHOCTb UX YACTHYHO WIH TIOJTHOCTHIO CHUXKAeTCs (0cOGEHHO
AKPUJIATOB) U3-3a BHICATMBAHUSI.

B urore no crocoGHOCTH HHIHGMPOBAHUS TIHHUCTBIX TIOPOI PACTBO-
PHI pacrionaraloTes B psin (1o yObIBaoLIeil): aleTaTKaTHeBbIN, KATHEBO-
TUICOBBIA, KA/IMEBOMAarHUEBBIN, AIIOMOKATHEBbIH, KATHEBBIHA, TUIICO-
BBIA M T.O.

3.3.10 MHUepUHOBbLIE MUHUCTLIE PACTBOPDI

JTOT THMN pacTBoOpa Biepsrie MpumeHeH B 1988 . (CIIA) nns npe-
IYHPEXICHUsS] 0OBANOB ITIMHUCTBIX TTOPOX, I/Ie MX YCTOWUMBOCTh JOCTH-
raeTcst ¢ nomousio mmunepuda C;Hy0,. Diunepun nipescrasiser coboit
6e3BpeIHYI0, CWILHO THIPOCKOIIMYHYIO BA3KYIO XUIKOCTb 03 3armaxa,
CO CAIKUM BKYCOM, ¢ p = 1.24 r/cM’. MexaHu3aM AeHCTBUS MvueprHa
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CBSI3aH C HOTNOUICHIEM BOIBI 1 YMEHBIIEHHU e¢ afcOpOLMY Ha TIIHHUC-
TeIX yacTuuax. Jobaska 10% rmiuepuHa 1o MHruéupyoniei croco6Ho-
ctu sxpuBaientHa 3% KCl, a no 40% 3HauutensHo npesocxoxut KCl.
TIpu Gypennu Gonee 100 ckpaxkuH (CLIA) ¢ TpoMBIBKOH IIHMLIEPHHO-
BBIM pacTBopoM ¢ p = 1.08 — 2.28 r/cM’ 1 rayGmHax ot 1800 o 6700 M,
CTBOJI CKBaXWH, B T.Y. HAKIOHHEX, B OGBAIMBAIONINXCH [TTHHAX OCTa-
BaIcs OMU3KAM K HOMUHANBHOMY. [JOTIOMHUTETBHBIM HIPEUMYLIECTBOM
TIMIEPHHOBLIX PACTBOPOB ABNACTCS OTCYTCTBHE TA30BLIX THAPATOB HPU
ra30npOsIBICHHUAX.

3.3.11 ManornMHucTbie pacTBOPbI

BTOT TUIl PaCTBOPA BIIEPBHIE IIPUMEHEH B KoHIe 1950-x rogos
(CILA) npu 6ypeHMH TOMIHM XKapbOHATHEIX MOPO, ¢ LIEJBIO HOBBILIE-
HUS TEXHUKO-3KOHOMIHECKUX IToKasaTeNneil GypeHus M YaCTHIHOTO CO-
XpaHeHus (HPU3UKO-XMMHMIECKMX XapaKTEPHCTHK MPOIYKTUBHOTO TUIac-
Ta. Ve B HA3BAHUM 3ar0MI0BKA NOKA3aHO OCHOBHOE HaIpap/ieHue paboT
TpH pa3paboTKe PeLenTyp JAHHOro THIIa pacTBOpoB. Tak Kak 6omblIMH-
CTBO GYPOBBIX PACTBOPOB SIBIAIOTCS. MHOTOKOMIIOHEHTHBIMU [TONKANC-
TIepCHBIMM CHCTEMaMH, TO BCICJACTBUE ACHCTBHA IPAaBUTAIIMOHHBIX CHI
M CWJ MOJIEKYJIIPHOTO B3aMMOIEHCTBUS MEXKIY YaCTHLAMM OHM TIOTEH~
LMATLHO KUHETHYECKH M arperaTiBHO HEYCTOMYMBEL MIX ycToltumBocTh
CBsi3aHa ¢ MPOLECCOM TMAPOGWIBHOM KOATY/IAMN B KaK CIeCTBHE —
cTpykTypooGpasoBaHust. KoaryisuuoHHOe ClLeIeHle YacTHIL Tpouc-
XOUT B pe3YJIBTATE IIPEOIOIEHNSI YHEPIETHIECKUX 6apbepoB, 1 €T0 Ipoy-
HOCTb 38BHCHT OT YHC/la KOHTAKTOB U KPUCTALIOXMMIIECKUX CBOMCTB
muHb. ViHade ToBOpS, TIMHUCTAsE CYCIIeH3Us (pacTBOp) TEM YCTOWUM~
Bee, YeM MPU MEHBLIEM COAEPXAHWH [MUHBI JOCTUTaeTca Tpebyemast
TIPOYHOCTD CTPYKTYDPHI, YTO OOYCIOBUIO pa3paGoTKy U IPUMEHEHUE pa-
CTBOPOB ¢ HU3KKMM COziepxkaHueM Teepaoit dasel. IIpn 3ToM Habmrone-
HUSIMM GBUTO YCTAHOBIEHO, YTO MPH 3aMeHe BOABI Ha IIPOMBIBKY TNTMHH-
CTBIM PaCTBOPOM Pe3KO CHIDKAETCS] MeXaHMIecKasi CKOpocTh GypeHus.
10T (haKT TAKKE TIOCTYKIT TOTIKOM TSI JATbHEHINNX UCCIENOBasuUA,
B PE3YJIBTATE KOTOPHIX 6BUTO JOKA3GHO, YTO MEXaHKYecKas CKopocTh Oy-
PEHMS CHUKAETCA MO CIEAYIOLINM OCHOBHBIM IIPUYMHAM.
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1. M3-3a BBICOKOTO coepxaHus obuieit TBepaoit Gassl B 6ypoBOM
PacTBOpE: NMPH YBEIUIEHNH ee 06BLEMHOM JOMH Ha 1% CBEpX HOPMBI V.
nanaeT Ha 2.6; 4.8; 6.7% cOOTBETCTBEHHO MIs 6apyTa, HLIaMa U [THHBL
CHipkeHMe KoHuecTsa TMHBE ¢ 34 10 30% NPUBOIMT K YBETMYEHHUIO
MEXaHWYECKON CKOPOCTH OYpeHHst BCero Ha 3%, a Npu HU3KUX €€ KOH-
LIEHTpaLsIX, HampuMep, ¢ 12 1o 8%, 06. yxe Ha 9%. OnTuMaibHOE CO-
JAepXKaHue ITIMHBL Jis TAKOTO PacTBOpa cocTamiser ot 4 1o 7%, Macc.
Kax BUIHO U3 IPUBEIEHHEIX JAHHBIX, HAUGOTIbIlIEe OTPULIATEHHOE BIIM-
STHHE Ha MeXaHHUeCKYyIo CKOPOCTh OKA3bIBAET TIIMHUCTAA (haza, 0cobeH-
HO pa3mepsl ee wacTull. [Tpy pasmepe gacTui MeHee 1 MKM V,,, KpaTHO
HUXE, 9eM MU UX pasMepe Gosiee 1 MKM, IPUYEM MOHUBNUTENN BA3KO-
CTH (INTHOCYNBL(MOHATHI) YBETUUMBAIOT COOEPXKAHUE YACTHI] B PACTBO-
pe pasMepoM MeHee 1 MkM ¢ 13 1o 80%, a aKpHITOBBIC HOTUMEPHI YMEHb-
maioT 10 6%. ITo 3TMM NpUYMHAM MeXaHMYecKasi CKOpOCTh OypeHHs
TIpY JPOMBIBKE PacTBOpPaMi ¢ TUCIIEPTHPOBAHHON rnuHUCcTON Gazoi
HaMHOIO HUXE, 4eM IIPU HCIONB30BAHUU TOJIMMEPHBIX PACTBOPOB C
BBICOKO} BSI3KOCTBIO ¥ HEUCTIEPTUPYIOLIEil ITUHUCTOM ha3oit Tipn onu-
HAKOBOM COAEPXaHUU DIIUHEL. KpoMe 5ToTo, B YTSKENCHHBIX PACTBOPAX
(P2 1.20 r/cM’ ) ¥ ¢ BBICOKMM COTEPKAHUEM TBEPLON dasbl pacxom Xum-
PeareHTOB Bo3pacTaeT B 2-5 pa3. CTPOTro TOBOpSI, BIMSHUE Ha MEXaHU-~
YECKYIO0 CKOPOCTh OypeHUs OKa3BIBAET HE CaMo COACPXKaHUe TBePIO
aspl, a KHHEMaTHIecKast BI3KOCTh PacTBOpA (IMHAMUYECKAS BIA3KOCTh
JleJieHHad Ha IIOTHOCTh), M3MEPEHHAs TIPU CKOPOCTAX CABUTA, CYHLIE-
CTBYIOIIMX B Hacaikax jponora. Ho, yem BrIlle copepxanue TBEpAOH
aspl, TeM Gosbllle KMHEMATHYeCKasl BSI3KOCTh, TéM MEHbBIIE MEXaHH-
Jeckast CKOPOCTh GypeHus.

2. M3-3a BeICOKOTO IMdepe HUMATLHOTO TaBaeHUsT (Pa3HUIIA MEX-
JIy THAPOCTaTHYECKUM M IUIACTOBBIM [aBJEHUEM), TIPENATCTBYIOUIETO
MepeMEIEHMIO IIaMa U 3aBUCSIIETO OT THIIA ZOJ0TA (TIPY UCIIONB30-
BaHUM THIPOMOHUTOPHBIX APOIICUHEIX JOMOT CHMXEHUE MEXAHUYEC
KO cKOpOCTH MUHIUMANEHO). Takoit nepenan narmeHus CO3TaeTCa W3-
OBITOUHOH ILIOTHOCTBIO GYPOBOTO PAacTBOPA M ABIAETCHA peIlAOIUeil
TIPMYMHON CHIDXEHUA CKOPOCTH OYPEeHH, KPOME 3TOTO, OTPHIIATEb-
HOE BIMSHUE Ha CKOPOCTh GYpeHUst OKAa3hIBAeT JABJIECHNE, VIEPXKABa-
joliee ITaM Ha 3a60€, KOTOpOoe YIIPOYHSIET OTHOCUTENLHO MSITKUE T10-
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POIBI 32 CYET BHEAPEHUS MENKMX HacTHLl BbIOGYypeHHOM nopoasl. ITo-
STOMY HEYLOBJIETBOPUTENbHAS OUHCTKA 3a60s1 CKBaXUHBL OT LUIAMa
ABIAETCS OOHOM U3 BAXHEHIIMX TIPUYMH, CHOCOBCTBYIONINX CHYDKEHUIO
cKopocTeilt GypeHus.

3. Wi3-3a canbHMKA Ha JOJI0TE, 00Pa3yIOLIETOCs MPH BEICOKUX HArPY3-
Kax mpu pa3GyprBAHUU BHLICOKOKOJUTOMIHBIX TIHH, 3a CUET Tepenaga
I@BJICHUS, YBEIUIMBAIOLLETOCS OT BO3IEHCTBUS TPaBUTALIMOHHBIX CILT U
ANTe3MM IUHUCTBIX YACTHIL K METAILTY,

4. U3-3a Beicokoil Bsiakoctu 1 CHC 6yposoro pactsopa, KOTOpble
CHOCOOCTBYIOT YACPXKAHWIO IIaMa BO B3BCIICHHOM COCTOSIHMU M MHO-
TOKpaTHOe BO3BpailicHKe ero Ha 3a60i (10 80%), a TaKKe HU3KOTO pac-
KJIMHUBAIOWErO NeicTBUA BsA3KOro (uuibrpata. Huskas sddexTnBHas
BSI3KOCTB CIIOCODCTBYET BBICOKMM CKOPOCTSIM OYPEHHSI Y XOPOUIEH Ouu-
cTKe 320051 OT LIITAMA.

5. W3-33a HM3KO# MIHOBEHHOH (MIBTpalLMU B 3a00MHBIX YCIOBUAX
(<2 CMI), 4eMy CHOCODBCTBYET U3DBITOYHOE KOMMYECTBO KOJLIOMAHOM
GpakiuK U TOJUMEPOB B PACTBOPE M BHICOKUI Mepenay JapneHus. [o-
3TOMY /U1l MOBHIMIEHU CKOPOCTEH OypeHust MTHOBEHHAsT PUALTPALUs
IOJXHA ObITh BRICOKOW (=3 CMB) TPU OTHOCUTEJILHO HU3KOH 061Iei
GbunETpalMy, 9TO MPUBEAET K GLICTPOMY BHIPABHHUBAHUIO NABICHUS U
KoTopas peryaupyercsa B ocHoBHoM KMII u akpunoBbIMU TonMMepaMu,
BBI3BIBAIOIMMY HE3HAYUTENILHOE JUCIIEPIUPOBAHNE TIIHH.

B kauecTBe yTsKeqUTEICH WCIONB3YIOTCA BOOOPACTBOPUMBIC COITH,
MeJl, CUICPHT. BapuT npUMEHSTb HelTb3st, TaK KakK MO PasMepaM OH COOT-
BETCTBYET CBOXOOOPA3YIOMIMM YaCTULIAM U 3aKYMOPUBAET ILTACT C ITOTe-
peit npouuuaeMoctu. st nospiieHuss CHC Mcnonb3yloTest IMHUCTas
nacta, ruaposimzoBaHHblit [TAA u np. TepMOCTONHKOCTb OnpeaessieTcs.
CBOICTBAMM [TPUMEHSEMBIX 3AUUTHBIX PEareHTOB, a MaKCUMalbHast
TUTOTHOCTB, FIPH KOTOPOW HAYMHAETCH HOBBILIEHUE CKOPOCTel GypeHwsI,
JIoJKHA OBITH He Oonee 1.20 l"/CMl, YTO CBS3aHO C HATMYMEM OOLLEel TBep-
noit daser (25%, macc. 1 MeHee). [TTaBHO Ipo6ieMoil IpH CIOMB30Ba-
HUM 3THX PACTBOPOB SIBJSETCS MPEAOTBpPAIleHHE 0G0TalleHUs X BbIOY-
PEHHOH Moposoi. s 3THX Liedel MCoNb3yeTcd MeEXaHUIecKast O4UCT-
Ka ¥ BBOJ, GUIOKY/STHTOB, KOTOPBIE YIAJSIOT TOJIbKO TPYOOOUCIIEPCHYIO
dpaximio (cM. 171. 1), a BHICOKOKoJLTOMIHAs hpaKIMs OCTAeTCs B pACTBO-
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pe. [pu 3TOM p06GaBKa (GIOKYNSHTOB TOMYCTUMA TONLKO B HEYTSIKE/CH-
HbI€ PACTBOPHI, YTO CBSI3aHO C IMOBbIUIEHAEM (HHIBTPALMH U3-32 HEMO-
CTATKA IMIMHUCTOMN (TBepoit) (pa3bl 1 YAaCTMYHOUM NOTEPEil PearcHIOB U
CHIXEHHEM CTAOMIIBHOCTH, TIO3TOMY HEOOXOMMa JIOTIOTHUTEIIEHAS 00-
PpaboTKa 31U THBIMA HOMMepaMu., THIOBast PELIENTypa Ha IEPBOM 2Tare
MPUMEHEHHS TAKMX PACTBOPOB, KOTOpPAs aKTyalbHA W celfyac, BBITJISAUT
TaK: 4-7 % BBICOKOKOWIOUAHOTO BenTonuta + 0.3% KalblMHHPOBaH-
Ho#t compl + 0.5-1.5 % KMII (akpi/I0BbIX NOJMMEPOB). + YTAKENUTED
+ cMasouHast go6aska. IIpyu HCHONB30BAHNM, HATIPUMED, MOJIMAKPHA-
muaa roroButcs pactBop [TAA 0.2-0.5%-Hoii KOHIIEHTPALUH, B KOTO~
PBlil BBOAWMTCS CYCTieH3ust 6eHToHMTa. OGpaTHBIA MOPSIOK CMEIIMBAHIS
HEJOIYCTUM U3-3a BO3MOXHOMN HIOKYISIINH IIHHUCTBIX YACTUILL H HEO-
6paTMMOrO pa3pyLICHUS NOJUMEPIIMHUCTOR CTPYKTYpHI. IIpH atoMm
MHOTOJIETHSISL IPAKTUKA [IPUMEHEHHS 10Ka3ajla UX BHICOKYIO 3hdek-
THBHOCTB, Il MEXaHMMECKAsA CKOPOCTb BypeHus Bo3pocia Ha 20-28%, a
MpoXonKa Ha 101010 Ha 10-15%. OTHOCHTENBHO HU3KUI POCT TEXHHU-
YECKMX MoKa3zateei paboThl JOJOT CBA3aH B OCHOBHOM C HU3KOM 3¢h-
(heKTUBHOCTBIO pabOTHI OYMCTHBIX CUCTEM, B CBSI3H € YeM 00JIbILAast YaCTh
BBIOYPEHHOM MOpPOABI CHOBa TIonajana Ha 3a6oit. Mcrione3oBaHue Ka-
JNUAHBIX 7106aBoK (MW H-1) Mo3BONMAO MPUMEHSTH MAJTOLJIUHUCTHIE
PacTBOpBI MPY pa3bypUBaHMK BbICOKOKO/UIOMIHBIX [JIMH C OYEHD BBICO-
Koii crenexblo addekruBHocTH. 3a pyGexoM (CLIA v ap.) naHHBIM! THIT
pacTBopa nmpuMeHseTcst nipu Gypernn okono 30% Metpaxa.

3.3.1.2 Heaucneprupylowme ManoriMHUCTbIe PAcTBOPbI

DTOT THIT pacTBOpa Briepssie npuMereH B 1960 r. (CIIA) ¢ uensio
MOBBILIEHUS TEXHUKO-IKOHOMHYECKHMX [TOKa3aTeNci GypeHus pu pas-
GypuBaHUM KapOOHATHBLIX TIOPOI U APTHIUIHTOB H BCKPHITUA TIPOAYK-
THBHBIX [UIacTOB. OCHOBHAA CYLIHOCTb NMOJYYEHUS TAKUX PACTBOPOB
3aKITIOMAETCA B MOPSAIKe BBOMA THMOBLIX pearcHToB. ECu mpu tpaam-
LHHUOHHOM cHocobe 06paboTKH peareHThl BBOLSITCA B DIMHUCTYIO CyC-
TIEH3HIO, TO B JAHHOM CJIydae B pacTBOP MOJIMMEPA BBOAUTCH IIMHOMO-
POIIOK ¢ MHOTOKPATHBIM [TOBHIIUICHUEM IIMHOEMKOCTH pacTBopa. OTOT
npuHuun B Poccuu Guut npumeHen B 1960-x rogax B aliOMMHATHBIX
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pacrBopax, rae cMech CCB ¢ anioMMHaTOM Harpust MOIIa NpUHIMaTh 60%
IJIMHBI NIPH YIOBJIETBOPHTEILHbIX OCTAIBHBIX MapaMerpax. B apyrom cy-
yae pactBop YLIP ¢ 5% KCl moxer rpuHsits 10 40 % rnuusl, a 20 %-Has
mMHKCTas cycneHsust npu po6aske 3% YIIP ¢ 5% KCl unrescuBHO
3arycTeBaeT, 0COGEHHO IIPHU MOBLILIEHHOI TeMneparype. Ho pacTBops
C BBICOKMM COIEPXaHHEM ITMHBI — MpPOLIEANINI 3Tan B GypoBHIX pa-
CTBOPAx, HO3TOMY TIPH HEOGXOMUMOCTH NOIIEPXKAHUA CTPYKTYPHI BBO-
JATCS TJIMHUCTAS NAcTa, NONUMeEphl, GHOTIoNMMeEpSl WM MoaudULN-
POBaHHBIM acOecT, ABNAOIMNACA KPHCTAIIOXMMHYECKHM aHAJIOTOM
MATBITOPCKUTA. MeXaHH3M 3aKITI0HaeTes B PACIUEIUICHUH acGeCTOBBIX
GubpUNNT Ha TOHYAWIINE BOTOKHA, MOBEPXHOCTh KOTOPHIX MOKPLIBA-
eTcsl MPOYHON KOIOMITHOMN TUIEHKON M3 MHLIEIT peareHTa, YCTOMYH-
BOY K arpeccMBHOMY Bo3aeiicTeuio. B kauecTse MogndukaTopa acdec-
TAa MOTYT MCNIONB30BaTbCA BOAHO-IIenoYHEe pacTBopbt YIIP, CCB,
docdaros, TKXK-11H, xuakoe cTekio, aToOMUHAT HATPUS U Ap. Bax-
HBIM CBOMCTBOM 3THX PacTBOPOB SIBIAETCS MX MCEBXOTUIACTHYHOCTD,
T.e. IPY BBICOKMX CKOPOCTSIX CABHUIa MPOUCXOIUT CHUXKeHHE ek~
TUBHOM BSI3KOCTH, a TIPH HU3KUX — WHTEHCUBHOE 3aryllieHHe, YT0 IIPH-
6mKaeT 3TH PACTBOPHI K BOJE IPU UCTEYSHUH M3 HACAIOK J0JT0T1a. Bee
9TO MO3BO/MET CHU3UTH I'MAPABIUYECKHE TIOTEPH, YBERHYHTE Pacxol
XUAKOCTH M 3HEPIMIO CTPYH U OYIET CMOCOGCTBOBATH MOBHIICHUIO
ckopocteit 6ypenus. Ilpu ucnonb3oBanum nomuMepos (KMII, runan,
Metac, M-14, nakpuc-20 ¥ ap.) MOXHO MPUMEHATb TUTIOBYIO PELENTY -
Py JUISL MATIOIJIMHKCTOTO PACTBOPA ¢ U3MEHEHMEM IIOPSLAKA BBOJA pea-
redtos, HarpumMep: pactBop KMLL + 0.3% KanbuuHUPOBAHHOM COMbL
+ 5% TIMHOMOPOIIKA BHICOKOKOJUIOHIHOTO B BUAE MACTH + YTSDKENH-
Tenb + cMazouHbie 1o6aBku. Ecan BMecto KMII ucnoneaylorcsa sod-
HO-1LeSIOYHBIE PACTBOPHI AKPHIIOBBIX IOTHUMEPOB, TO KAJIBLIHHUPOBAaH-
Has cola U3 pelenTyphl Hckiiodaetca. [Ipn Mcnons3oBaHuM GUoOMO-
JmmepoB BI1-92 (Cumycan), Pobyc u ap., Haubonee pacripocTpaHeH-
Has peuentypa BHDLIIUT Tak: 0.2-5%-HBiM pacTBOp GuononuMepa +
5% GenroruTa (B Bume nactel) +3% KCl + yraxenuresns + cMa3ouHbIe
nobasku. [Ipu sTom no6aBka KCl BeI3EIBACT KOATYMALMOHHOE 3aTYCTE-
BaHME U CBA3AHHBIN C STUM POCT (DUILTPALIMU, KOTOpask CHILKAeTCs 10~
6aBkaMu GHONOIUMEPa U HPU HEOGXOAUMOCTY cynbgavieuta i KMLL.
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JIOTIOHUTENBHBIE TTPEUMYLLIECTBA 3TOTO PACTBOPA B TOM, YTO OH YIO-
3BONSET YAATATE HHTHOMPOBAHHYIO [IMHY MEXAHUYECKUM [1yTEM, 00-
JlagaeT HU3KOH OCMOTMYECKOH Tmaparalueit, BbICOKOR Hecylel crno-
COGHOCTBIO B MHHEPATIM30BAHHOI CPee U UHEPTEH K BO3IEHCTBHUIO pas-
JMYHBIX coiteit. 3a pyOexom (Kanana u ap.) 90% cksaxuH riyGuHOM
10 3000 M GypsiTcst ¢ IPOMBIBKOM HEIUCMEPTHPYIOIUMH ManOTTIHHUC-
THIMHM PacTBOpaMU TIpH TeMneparypax a0 120°C, ocHOBHOM mpoGneMoi
KOTOPBIX SBJSIIOTCS YAaJleHUe BBIGYPEHHOI MOPOAbL ¢ [TOMOLUBIO pas-
JIMYHBIX (IOKYISTHTOB.

3.3.13 Heaucneprupyiowme 6e3rnMHUCTbLIE PacTBOPbLI

DTOT THIT pacTBOpa BriepBrie npuMeHer B 1969 r. (CILHA) npu Gype-
HHH TOJIIHM KapGOHATHBIX MOPOI C LENbIO TIOBbILIEHUS TEXHUKO-IKO-
HOMMYECKUX Moka3atesneil 6ypenus. Ha nepsom stane peuentypa co-
CTOSIJTa U3 BOOHOTO PACcTBOPa BEICOKOMOJIEKYIIpHoTo HomuMepa (KMLT
U ero MoguduKauui, akpuJIOBEIX MOJIUMEPOB) ¢ 106aBKOH HEOpraHu-
YeCKHX KOAryssHTOB [UTA ylajeHHs BLIGypeHHO# nopoasl. Ho B cBs3u ¢
OTCYTCTBMEM KOJUIOMAHOAKTHBHOMN TBEpAOH $a3bl (INIMHBI), TaKoM pa-
CTBOP He 00JagaeT KoaryJIssLMOHHON CTPYKTYpOi, KOpKooOpa3ylolMy
¥ KOJTbMATHPYIOIIMMH CBOMCTBAMM, NIO3TOMY OH He Hallel JaibHeMHIe-
ro pacripoctpaHeHys. bonee a¢bdexTHBHOI 0Ka3anach pelienTypa Ha oc-
HOBE THApOTeNeil pa3TMYHbIX TTOIUMEPOB, COCTOSILIAs U3 BOLHOTO pa-
ctBopa KMII, cynndauenna, ITAA, unu GuomoanMepa, K KOTOPOMY I0-
6aBnseTcsl KOMILIEKco06pa3oBaTenb — HEOPraHUYecKHe COJIM TPeXBa-
JIEHTHOTO XxpoMa (xpomoxanuesbie kBacusl) KCr(SO,), 12H,0 tpexpa-
JIEHTHOTO XeJle3a, alloMHHUS U 1p. [lpuseeM cocTaB HEKOTOPBIX pe-
LENTYP ¥ MOCeN0BATENBHOCTb MX IPUTOTOBIEHHS,

1.B BonHblit pacteop cynabdaresina 0.5-1.5%-Hoit KOHIIEHTpaUUH WK
KML-700-800 1.5-2.0% kouuenTpaiun gobasnsercs 0.2-0.3% xpomo-
BbiX KBacuoB 10%-Hoit koHueHrpauuu, 0.1-0.3% NaOH, nepemeiunpa-
€TCsl U B MOCTEIHIOI oYepeb — MeJl, MOBAPEHHas COJlb (TIPH HEOOXOHU-
MOCTH) U CMa304Hbie 100aBKHU.

2.B 1%-Hu1ii runad nobapnsgerca 0,3% XpoMOBbIX KBACLIOB, OCTANTb-
Hoe 1o 11.1.
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3. B BoaHslit pacTBop GuononuMepa 0.2-1.0%-Hoii KOHLEHTpalUKK
npobasiasiercs 0.2-0.3% xpoMoBBIX KBacoB 10%-Hoit KOHUEHTpALWH,
ocransHoe 1o 1. | 6e3 NaOH.

Bo Bcex citydasix mepex BBOIOM MOJUMEPOB U GUOMONUMEDPOB J0-
GaBnsercst 6akrepruni. Teopus CTPYKTYPUPOBaHHBIX PaCTBOPOB BHICO-
KOMOJEKYJISIPHBIX ITOJMMEPOB 3aKTIONAETCS] B TOM, YTO NPK B3aUMOLEii-
CTBHUH MOCNEIHETO C TPEXBATEHTHON COMBIO 00pa3yeTcsl KOMILIEKCHOe
COEIMHEHNE B BUIE WA, 0OIAJAIOUIEr0 NoNnepeyHbIMU CBA3SIMU, U B 3a-
BMCUMOCTH OT UX NMPUPOABI (HOHHOM, KOBAJICHTHOM M T.A.) NpuodpeTaer
YCTONYUBYIO THKCOTPOITHO-KOATY/IILIMOHHYIO CTPYKTYPY C NOBBILIEHHOH
ruapodmibHOCTRIO. CTPYKTYPHO-MeXaHH4eckue CBoiicTBa U (UIBTpa-
LSl pacTBOpa Peryanpylorcs f1o0aBKaMu GUOTIONHMEDa, a TeMITepaTypa
npuUmeHeHHs coctaBaser 1o 120°C npu pH = 9-10. Drot pactBop obna-
JAeT OYEHb BEICOKMMH HCEBIOIUIACTHYECKUMU CBONCTBAMH, TPUGITIIKA-
JOLLME €TO K CBOMCTBAM BOIE, B TOXE BPeMs JIMIICHHBI MHOTHX €€ He-
IOCTaTKOB, YTO 3HAYNTENBHO YBETMUMBACT TeXHMKO-9KOHOMMYECKHE MO~
KazaTtesiv 6ypeHwsl, MO3BOMSET COXPaHUTh KOJUIEKTOPCKUE CBOMCTBA MTPO-
JIYKTHBHBIX TUTacToB. OCHOBHO!M HEIOCTaTOK 3TOTO pacTBopa 3aKiioya-
€Tcsl B TPYOHOCTH PETyIMpPOBaHUs BASKOCTHBIX CBOMCTB NpH pa3dypuBa-
HHM BBICOKOKOJUTOMIHBIX ITUH. 3a py6exoM (Kanana v ap.) Hexucnep-
rupylolre Ge3rMHUCTHE GYPOBBIE PACTBOPHI UCTIONB3YIOTCS TIPH Oype-
HHMM CKBaXXWH Tiy6uHoM A0 3000 M.

B 1997 1. (CLLIA) BriepBhle MpUMeHeH Ge3MTMHUCTDIN MOJINMEPHBIH
pacTBOp HOBOTO MOKONEHHUS «A(QpPOHHUKC», KOTOPHI NpeaHa3HaYeH LIS
TIEPBUYHOTO BCKPBITUA MCTOILEHHBIX TPOAYKTUBHBIX IUTACTOB C JIIO6OH
nipoHuLiaeMocThio (0.012-6.12 MKM®) 1 pa3TUYHBIMM IPagveHTaMHU TUIa-
CTOBOTO IaBJNeHMUs, BILIOTE A0 0.15, 4To B 6 pa3 HUXe TMIPOCTATHYECKO-
TO JABNeHMA. YHUKANTbHAsA TEXHOJIOTHA MOJYYEHNsT PACTBOPA OCHOBaHA
Ha UCNOJIB30BAHUM IMY3bIPEKOB (20-75 MUKpPOH) BO3/yXa, Ha3blBAEMBIX
atdpoHaMH, BHIOJIHAIOLINX POJb ANCIIEPCHOM (ha3bl, UMEIOLMX NIPOY-
HYI0 ABYXCIOHHY0 ruapodobHyio obonouky u3 ITAB u 3aryuieHHoi
TBepAOii (a3sl U BO3AYX BHYTPH 1oJ JaBiaeHueM. [Tpu 3Tom npoucxonut
CaMOPETYIMPOBAHUE KOHIIEHTPALIMU a(h)POHOB B 3aBUCUMOCTH OT COLEP-
XaHus nonumepoB U [TAB-akTuBaTopoB, a GunbLTpaLus He 3aBUCUT OT
BpeMeHH i Aabiesus (nopMa 30 cM”) U npekpatnaercsa yepes 30 cex.
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HomycTiMoe coaepXaHue Ca” — 200 Mr/n. CpoK XpaHeHHs pacTBOpa
nipyu 20°C Ha OTKPBITOM BO3ayxe 3-4 HEIeNH.

3.3.14 NonumepconeBble pacTBOPbI

DTOT THIT PACTBOPA MPAMEHSETCSI, B OCHOBHOM, TIPH BCKPBITHH [IPO-
IOYKTUBHBIX TUTIACTOB CO CPEIHEH| U BHICOKOH IIPOHMLAEMOCTHIO C LIETbIO
COXpaHeHUus UX HU3UKO-XUMHUYECKUX XapaKTepHCTUK U OTHOCUTCA K
KJIACCY HEMUCTIEPTUPYIOUINX Ge3ITHHKUCTEIX pacTBOpPoB. OHH COCTOAT M3
HacHLIenHoro pactsopa NaCl wiu miactosoit soasl, 0.3-0.5% kaycrtu-
Jeckoif comnl, 3-4% kpaxmana, 0.5-1% CCb (npn HeobxoanMocTH, LIS
MposIBJIEHUst CUHepreTnyeckoro abdekra), 0.2-0.5% HeHMOHOTEHHOTO
TIAB (OII-10 u np., AA coXpaHeHUs] MPOHUIIAEMOCTH TIPOJAYKTYBHOTO
rwiacta). C 3ToM 1eMBbIo B OTHETBHEIX CIy4asiX MMojie3Ha 100aBKa CBOJO-
ofpasyronux yactul (2-3% Mena), a TakKe MORFEPXKKA CTaTUYECKOH
wisTpanuu B rpeaenax 3-5 cM’/30 MuH. TeMneparypa IpUMeHEHMUs 3a-
BHCHT OT THITA 3aLUTHBIX peareHTOB M Konebnerces B npeaenax 30-150°C.
IIpu otcyrerum KpaxMania ucnonbsyercss KMIL u ero mogudukanuu,
ocobeHHO a¢ddekTuBeH cymbhavemt.

3.3.15 PacTBOpbI 3NEKTPONUTOB (CONEn)

DTOT TUII pacTBOpa BIepBble IpuMeHeH B 1931 . (CIIA) st cau-
XKEHUsT OCMOTHUYECKOTO JaBIEHUSA MeXIy PACTBOPOM W OOBAIMBAIOIIM~
MHCS TJIHHAMU, & BIIOCHCICTBUM CTAJl UCIIOJIB30BATHCA IIPH pasdypu-
BaHHUM CONEH, 3aKaHYHMBAHWH M TIYIICHUN CKBAXHWH U JUIS IpeaylIpex-
EHUM 3aMep3aHus B 3UMHUX YCJIOBUAX. B KayecTse TakUX XUIKOCTSH
MCIIONB3YIOTCS BHICOKOMUHEPATU30BaHHEIE I1ACTOBBIC BOIBI, PACTBO-
pol coneit NaCl, KCl, CaCl,, CaBr,, I10THOCTE KOTOPBIX IPUBEAEHA B
npu. 10, 14.

Bnepssie 8 Mupe (CIITA, 2000 1.) mpy BBICOKMX TeMIIEpaTypax W OaB-
JIEHVSX HAYATH IPUMCHECHHE <«1LIC3UCBOIi» TUTACTOBOM BOMBI € p = 2.2 T/cM°
MPH OTCYTCTBUM TBEP/ABIX YACTHII.

Tepen 3akaukol pacTBOpa COMM HEOGXOIUMO B 0613aTETHHOM TIO-
pSIIKE OYMCTUTD BCIO LHPKYSILUOHHYIO CUCTEMY U CKBAXHHY TPECHOM
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WJIM MOPCKO# BOO# JUIsl YIaJIeHUs TBEPIObIX IPUMeECEN, 3arpsa3HIOUINX
TIPOMYKTHBHBIHN IUIacT. EciiM cOCTOSIHME CKBAXWHB! HE [O3BOJSET MPo-
BECTH TIPOMBIBKY, TO ITepeL 3aKaYKO pACTBOPA COJIM BBOAUTCS HE MEHee
.5.0 M’ GydhepHOIl KINKOCTH B BUIE BS3KOTO INHHHCTOTO pacrtsopa.

3.3.16 ugporenu coneit

DTOT TUN pacTBOpa BriepBble MpuMeHeH B 1966 1. (CCCP, Kasaxcran)
1pH OYpeHHM OTNOXECHMH KaMEHHOM COMM ¢ MPOILTACTKAMH KATHITHO-
MarHMEBBIX Ol U APYTUX HEYCTOMYUBLIX TOPOI, HAMIPABAEHHA OCMO-
THYECKOTO JaBJICHHA U3 TUIACTa B CKBAKUHY, IPEAYIPEXICHNA 3aMep3a-
HUS1 PaCcTBOPOB U YaCTUYHOTO COXPaHeHus (PU3UKO-XUMIYECKUK XapaK-
TEPUCTHK IPOAYKTUBHOTO IU1acTa. HauGonee pacrpocTpaHeHHbIM AB-
JISIETCS CIIEAYIOINI COCTAaB TMAPOTENST: XUCIEPCHOHHAsL cpelld MOXET
OBITE MPEACTABICHA HACHILIEHHBIM PACTBOPOM XJIOPHIa HATPUS WK Ka-
JIU4, WM 060UX BMECTE € CONePXKAHUEM HOHOB MarHusA 15-40 r/1. B nme-
pecueTe Ha GMIIOGBHUT WK TEXHHIECKUI XITOPHI MATHUIS 106aBKa CoJei
COCTABMT:

6umoduta (MgCl,:6H,0) —(203.31 : 24.31)-15 = 125.4 kr/™’

(203.31 : 24.31)-40 = 334.5 kr/m’

TeXHUYeckoro xiopuaa Maraus (MgCl,) —

(95.31-24.31)-15 = 59.8 xr/m’°
(95.31-24.31)-40 = 156.8 kr/™’

Ipu Hasnvamy B paspese NpOIUTACTKOB OumoduTa WiIM KapHaLUIUTa
JUTSL IPUTOTOBJIEHMS TUIPOTENS MCITOIB3YeTCsl HACKILEHHbI PacTBOp
MgCl, nnu 06e3BOKEHHOTO KAPHAILINTA ISt IPETYTIPEXIEHHS PacTBoO-
PEHUS Coteil Ha CTEHKAX CKBAXHHBI, a GUITOMUT IPHMEHATh MOXHO,
HO HESKOHOMUYHO, B CBSI3H C GONBIIMM CONCpPXaHHEM B HEM BOIbL. B
Ka4€CTBE HOCUTEJSI MOHOB MAarHUsI MOXKET HCITOTB30BATHCA CY/IbGaT Mar-
Hus (anicomut) (120.37:24.31):15 = 74.3 kr/M’ u 198 kr/m° miput 40 1/,
BOAR! (i0A06POMHOIO M XIOPMATHIEBOTO THMA (Brepssie B 1975 1, Poc-
cus, T. OpeHbypr), a takxke Kaunut KCl-MgSO, 3H,0.

CrpykTypoo6pasosaresieM I'Maporeseil BsieTcs KaycTudeckas cona
win ruapokcun Kanust (KOH), nobaska xotophix coctasiser 1.5-2.0%.
NaOH cessbiBaeT npuMepHo 1/3 YacTs MOHOB Mgz+ TIPU UX U3OBITKE
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(40 1/n1 u Gonee), B pesymsrate dero pH runporens eire 7.5-8.0 nox-
HATH HeBO3MOXHO. TTpu usbuitke NaOH (2.5%) 1 HeZocTaTKe HOHOB
MgZ+ (10-13 /), mocaenHue CBSI3bIBAIOTCS MONHOCTLIO, pH MmoBbILIaeT-
ca mo 10-11, Ho renb 06pa3yercss HacTUYHO (1-s1 cTafus), U AUCTIePCHAsT
CHCTeMa TIEPEXOINT B TUIIOBON BbICOKOMUHEPATU3IOBAHHBIN NIMHUCTHIA
pactBop ¢ Hu3kuM 3HadeHueM CHC. Cnenyer OTMETUTD, YTO TIOCJIE BBO-
Ia B TUOPOTEND 3aIATHBIX KOLTOULOB U APYIUMX J06aBOK, KOIMIECTBO
HOHOB Mg”* B hUIBTpaTe TAKKE YACTHYHO YMEHbIIAETCS, HO-BUIUMO-
My, 3a CYET aICOPOLMH Ha IOBEPXHOCTH nonuMepoB. Bmecro NaOH Bos-
MOXHO UCTIONMB30BAHUE HIPOKCUIA KabLMs B BUAE U3BECTKOBOIO MO-
noka ¢ p = 1.18-1.20 r/cm’ B xoxmuecTse 2.5-5.0%. JI1st 3KOHOMMIH e~
JIOUHU Y TMONNEPKAHUS YCTOHINBOM CTPYKTYPHI IIPY HU3KOM COAEpXKaHUN
MOHOB MATHHS W TIOBHILEHHBIX TEMIIEPATYPax UCTIONb3YeTCA MIENI0YHAS
«3aTpaBKa» M3 acbecTa (cM. I7I. 4.3.1), BHINONHSIONIAS POJTb JOMOJHHU-
TEeJILHOTO LICHTPa KPUCTAILIH3ALINH.

CrabuinsaTopaMy THAPOTENe ABIAIOTCA Kpaxman (2-3%), KMIL
u ero Momudukauuu (1.5-2.0%), npuveM MOCICAHANE CHUXKAET CTPYK-
TYPY, HO TIOBBILIAET TEPMOCTOMKOCTD PACTBOPa, a TaKKe THAPOIU30-
BaHHbL [TAA.

Teopust moTyvYeHUs THAPOTeNel 3akmouaercs B caenyoiem. [Tpu
B3aUMOJICUCTBUH IBYX U 60Jiee «HECOBMECTHMBIX» BIEKTPOIUTOB (pa-
CTBOpA CONHK ¢ HOHOM Mg”" WTH XJTOPMIA MarHus C HIET0ULIO) B Pe-
3YJBTATE peaKUuH 0OMeHHOTO pa3sioXeHHs o6pa3yeTcsl KOHAEHCUPO-
BaHHast aMmopdHas TBepaad dasa cHadaga B BUME THAPOKCUIA MATHUS
— Mg(OH),, 3arem mepexosimiasi B CIOXHbIE KPUCTA/UIOTHIPATEL —
MATHOKUCHEIE OKCUXTOpUAB MarHust SMgO-MgCl, 13H,0. Caenyer ot-
METUTB, YTO OKCUXJIOPUABI MaTHUS MOTYT CYIIECTBOBATh TONBKO MPH
BBICOKO# 00IIefi MUHEpaIU3alliy PacTBOPa U COAEPKAHMY HOHOB Mar-
HuA 15 r/1 1 Golee, a TP HU3KOM MUHepaIN3allMK 00pa3yeTcs TONbKO
THAPOKCHI MaTHUSI ¥ OUEHB TPYIHO HOMICPKUBATh €ro CTPYKTYpY. OK-
CHXJIOPUIE 00aJal0T CUIbHO PA3BUTOMN MOBEPXHOCTHIO, U30BITOUHBIM
3aMacoM CBOOOIHOI HHEPTUM W MOITOMY ABIAIOTCA HEYCTONIUBEIME
HOBooOpasoBaHuamu. [Ipy crapeHUM OHU TIEPEXOsiT B Ooyiee yCTOM-
YHBOE COCTOSTHHE 33 CUeT KPUCTALTH3AINH, T.€. PACTBOPEHHUS JacTHII,
TIPY 3TOM HACTYIaeT Tako MOMEHT, KOTHA POYHOCTh CTPYKTYPHI pa3-
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pyllaeTcsi, 0COOEHHO IIpU [IOBHIIICHHOI TeMIteparype. YTo6k 3Toro He
TMPOUCXOAWIO, HEOOXOAUMO «TOPMO3UTE» MPOLiecC 00PA30BaHUS KPH-
CTAUIOB U CTApeHME OCANKa 3a CUET BBOAA CTAOMIM3aTOPORB, IpUaaBast
TEM CaMbIM CHCTEME BHYTPEHHIOIO TTOCTOSIHHYIO KPUCTAUIOXMMIYEC-
KYI0 aKTUBHOCTb. [Maporenn o61aaaioT BBICOKMMH HCEBAOIUIACTUYEC
KUMHU CBOMCTBAMH, T.¢. B COCTOSTHUM TIOKOSI CTPYKTYPHO-MEXaHUIeC-
KY€ CBOMCTBA yBEJIMYMBAIOTCS 3a CYeT pocTa KpucramioB Mg(OH), u
OKCUXJIOPUIIOB W CPAILUBAHMS MX APYT € APYTOM TI0 IPHHIIAITY KOAIy/isi-
uuu. Ho npy MayleHImx cABHTOBBIX HAIIPSDKEHMSX PACTBOP HAUMHACT
Teyb, pUoGpeTast HEKOTOPEIE CBOMCTBA BOIEI, TIPH STOM CTPYKTYDPY THI-~
poresisi MOXKHO KITACCHQUIIMPOBATh KaK KPUCTAUIU3ANOHHO-KOaryJsi-
LIHOHHYIO.

Mertonuxa IPUTOTOBIEHHUS! TUAPOTENS 3aKIOYACTCS B CIEAYIOLIEM.
Bo Bcex cnydasix roTOBUTCS COJEHACHIIIEHHHIM pacTBOp ¢ HEOOXOAM -
MBIM COJIEP>KaHNEM HOHOB MarHUSI, Ky/a BBOANUTCS LHENOYD B BIEE KOH-
HECHTPUPOBAHHOIO PacTBOpPA M MEPEMEIHHBAETCS B TeUeHHe 2-4 4acoB
10 nomyuenns 8, = 15-25 mrc/em” u Bsizkocty 30-40 ¢ M B OCHEAHION
odepeab NoHn3nTeny puistpaunn. Ciaenyer OTMETUTD, YTO IIPH BBOXE
WETOUN B JIIO60H pacTBOp, COMEPKAITU JOCTATOYHO MOHOB MarHMs
(runporens) U 06paboTaHHEIN TOHU3UTETIMI (UIBTPALIUH, KOHJCH-
carust TBepabix dactul, Mg(OH), n okcuxstopunos 3amemisercs. [pu
9TOM noBbIteHuE BA3KOCTH 1 CHC MOXeT HACTYITUTB TONBKO Yepes 1-2
CYTOK TIPH yBEJIMMEHUH pacxo/a Liesiodn. B aToM ciryuae nosiesHa npe-
BaputenabHas nobaska 3-5% CaCl, g BeICATMBAHMS OPTAHNIECKHX
PearcHTOB WM 3aMEHA HIET0YN W3BECThIO, TAK KaK IPH B3aMMOmeH-
ctBun MgCl, ¢ Ca(OH), B pacTBop nepexonsiT MOHH Kanblus. [Ipu
BBICOKO# KOHIIEHTpaIuy pactBopa conu (350 r/xn u Gonee) u comepxa-
HHUY MOHOB Maruus Gosee 40 /71 npu K06aBKe IETOUN HOYTH MTHO-
BEHHO 00PAa3yIOTCH TBEP/bIC CTYCTKH OKCUXJIOPHAOB MATHUS, KOTODBIS
HeobXOIUMO AUCTIEPIUPOBaTh. /IS NPEAOTBPAIICHUS STOTO SABICHUS
HeoOX0IMMO CHU3HTL KOHIIEHTPAILIUIO HOHOB Maraus 10 40 r/1 myteM
pa3baBineHNs, WIM YMEHBIIUTD 006aBKy wenouu B 5-10 pas, wiu uc-
TIONB30BATEH LIEOYHYIO «3aTpaBKy» 1-4%. [Insi OpuUTOTOBIEHNS TUAPO-
Telsi BO3SMOXHO HCIIONB30BaHNE MUHEPAIM30BAHHOTO NIMHHCTOTO pa-
CTBOpa, KyAa BBOAUTCA PACIETHOE KOIMIECTBO TEXHUYECKOTO XJIopuia
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Tabnuua 3.3.16

MAOTHOCTE GypoBOro MapameTpel NacTa
pactBopa, r/cm’® y6uHa 3aneranus, M 1,°C
1.50 800 20
1.61 900 22
1.70 1000 25
1.77 1100 27
1.83 1200 29
1.88 1300 32
1.94 1500 35
2.01 1750 40
2.05 2000 45
2.09 2250 50
212 2500 55
2.14 2750 60
2.15 3000 65

MarHusg Win o6e3B0XEHHOr0 KapHAJUIATA, LIEN0Yb M 3aIIUTHEHIE pea-
reHTel. Clieayer y4ecTh, 4T0 MpH HCIIOIb30BAHUK KPUCTA/LIOTHAPATOB
6uLI0bUTa H KapHaiuTa o6beM pacTBopa yBeandupaeTcd B 1.5 pasa 3a
CUET KPHCTALTH3AIIMOHHOI BOIbI, 2 YaCTHIKHU ITIMHEI BHITIOMHSIOT POJIb
OTOJIHATENBHAIX IIEHTPOB KPUCTAIUTU3ALUH, TI09TOMY NIOTy4eHHe TH-
porensi He BbI3bIBaeT 0coObix npobneM. CHC u BA3KOCTb ruaporenei
Ha MMOBEPXHOCTH JIOKHbL OBITh Ha 25-50% Gospliue, YeM B ITMHUCTHIX
pacTBOpax, TaK KaK I[PH MOBBILIEHHBIX TEMIIEPATYPaX OHU Pe3KO CHH-
KAIOTCS M3-3a TIPEXICBPEMEHHOTO CTaApeHU pacTBopa. JIpyruMu npH-
YMHAMM CHMXKEHHS SIBISIOTCS HETOCTATOK MOHOB MarHus U HajiuyHe
¢BOBGOMHOMN LIET0YH, HOITOMY HEOOXOMUM IOCTOSIHHBIN KOHTPODb 3a
cocTaBoM GmILTpaTa M nepuogudeckas xobaBka 1IeN0YH U CBEXETO
TUAPOTEIS.

TIpu cepoBonoponHoi arpeccun oGpasyercs cnabasd cepoBoAOpOI-
Had Kuciota, pacreopsioiass Mg(OH),, B pesynsrate 4ero Taxke CHU-
xaercs BaakocTs U CHC 1o Hyns.

[LI0THOCTb THApPOTENeH JErKO N0BOIUTCA 10 2.3 I/CM’, TIPHYEM 10
1.50 1'/cM3 JIVYIIE YTSDKENATh MENIOM, TaK KaK Malible J00aBKU OGaputa
pa3xmxaior pactsop. IIpy UCNoONB30BaHNK GIOTALMOHHOrO Hapura,
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TIOBEPXHOCTD YaCTHL KOTOpOro ruapodoOHa H3-3a Hanmaus mieHku [1AB
M TLUI0XO CMAYMBAETCA THAPOQHIBHOM Cpeno (THAPOTEEM), MOXET Ipo-
H30iTH HapyHIeHHE CTaOWILHOCTH. B 3TOM ciyyae B pacTBOp BBOAATCA
JIMTHOCY/IB$)OHATHI, YACTHYHO WIH HOJTHOCTHIO BBICATHBAIOLIMECH U YTy -
MaoIlde CMauuBaeMocTs Oapura. TIpu HATUYMM B paspese KaTMUITHO-
MATHAEBBIX COJIEH MIIOTHOCTE TUAPOTENS OJDKHA COOTBETCTBOBATL JaH-
HeM 1201, 3.3.16

Ho naxe umes TpeGyeMyIo TIOTHOCTB M [IGJHOE HACHIIIEHHE THAPO-
Te/sl HEOOXOAMMBIMU CONSIMM, TIPOMCXOANT PACTBOpPeHUE GuoduTa 1
KapHaJUIMTa Ha CTEHKAX CKBAXWHLI, €CJIN TEMIIEpaTypa 32005 CKBAXH-
Hel 1ipesbiiaet 50°C. IMoaToMy Tako# pa3spes JTydiue BCKPHIBaTh ¢ HIPO-
MBIBKO# PacTBOPOM Ha yIJIEBOAOPONHOH ocHoBe. IIpuuem, eciu mioT-
HOCTb THApoTes Ha ray6uHe 1200 M mommkHa 65ITh 1.83 r/cM’, To PYO
noctarouno 1.50 r/cm’, Tuaporens Moxer GhiTh TiepeBelieH B HMHBEPTHYIO
(0OpaTHYI0) 3MyJIBCHIO, JUTSI YETO CONEPXKAHUE CMasKH B HEM HOJIKHO
6bITh 40-50% W 1-3% smynsratopos (CKK, CT u ap.).

IIpyu Mcronp30BaHUM THAPOTENEH, 3arOTOBIEHHEIX M3 PACTBOPa
MgSO,, xoppo3us ciuiapa 16T 3HaYUTENbHO MEHBIIE, YEM M3 PACTBO-
pa MgCl,. lobaska KCCB B runporesnsix 3 MgSO, yBeinumBaeT Kop-
posuro JIBT, a B runporessax us MgCl, ymeHbIIAeT, 4TO TOBOPUT 00 yya-
ctur KCCB B xifHETHKE IEKTPOXHMMHYECKOTO NPOLIECCA PACTBOPEHMsI
craBa J{16T. MexaHu3M 3aKITIOuaeTcst B TOM, YTO B THAPOIEIAX Ha OC-
HoBe MgSO,, KCCB, nMelonias BHICOKYIO aACOPOLMOHHYIO CIIOCO0-
HOCTb, BCTYIIAET B KOHKYPHPYIOLIYIO aACOPOLIMIO ¢ KOMITOHSHTAMH CHUC-
TEMBI, CIOCOGCTBYOMIMMK 0OPa30BAHMIO TIACCHBHOM TIEHKH (BOIA, THI-
POKCHJI-MOH) H, BBITECHSS UX C ITOBEPXHOCTH, OOJIETYaeT NPoIece KOp-
posum. B runporensx Ha ocHose MgCl, anuonsi Cl', akTHBUpyIOLIME
KOPpPO3HI0 CIUIaBa, BHITECHAIOTCA ¢ oBepxHocT! Tpyd KCCB, ymeHb-
IHas IPOLECC KOPPO3UU.

[IpeuMytiecTsaMy TUAporeNnel ABISIOTCS:

— BBICOKME UHIUOUPYIOIIHE CBOMCTBA, YTO MO3BOJSIET OTHECTH HX K
HeIUCHEPTUPYIOLUM OE3ITMHACTBIM PACTBOPAM;

— YAy4IIEHHbIE CMa304HBIE CBOMCTBA;

— COoXpaHeHHe POHUIIAEMOCTH MPOLYKTHBHOTO IIACTA, TAK KaK KOH~
JEHCUPOBaHHAs TBepAasl hasa NerKo BBIMBIBaeTCST WK pacTBopsiercs HCI;
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— CoXpaHeHHe CBOWCTB MPU ONAIaHUH TIEMEHTHOTO KaMHS U Ti1a-
CTOBBIX BOJT;

— HM3Kas afre3us U JIHUIKOCTh;

— HHU3KOE YlIeIbHOE CONMPOTUBIEHUE TIO CPABHEHUIO ¢ IOPOBBIMH 1
IUIACTOBBIMA (DIIIOVAAMH, 4TO MMO3BOJIAET TPOBOANTEL BCE BHILI TEOMH-
3HYECKHX MCCIIeJOBAHMIA;

— BBUJY OTCYTCTBUS [IMHUCTOM KOPKH, HO3BOJISIET CIYCKATh 00Ca-
HBIE KOJIOHHBI TIPH BBIXOE W3-TI01 5aIIMaka npeablaylieii KoTOHHE 60-
nee 4000 m;

— MMeeT BBICOKHKI Koo HUILIMEeHT TMKBUIAIINY aBapuil ¥ OCITOXHE-
HUI; HapuMep, Ha OJHON U3 CKBaXMH IpH cioMe OYpUIbHBEIX TpYO Ha
ray6unre 2800 M mpu 3a6oe 3600 M, aBapusl TMKBUAMPOBaHa Aaxe 6e3
TIPOMBIBKH M PACXKMBAHUS Yepe3 6 MecsILIeB IPOCTOsT; B APYIOM CIIydae
B uHTepBane 2800-3600 M (TeBOH) OBUTH NOCTOSHHBIE NPOPabOTKY 11O
800 M B Teyetine cyTOK U GoNee ¥ HEBOMOXHOCTD JaIbHEMIIEr0 YIIy0-
JIEHHS B CBSI3K ¢ 0OBAIOM MOPOT; HOCTIE IEPEX0/ia Ha THApPOreb U3 I1a-
cToBOM Boxs 1 nobaske moHa K, cksaxuHa mpocrosina 1.8 rona us-3a
OTCYTCTBHA 00CAIHBIX TPYO, a MocTe BO30OHOBIEHNA: paboT GypIIbHLIA
MHCTPYMEHT He IOLIeN 10 32605 Beero 60 M Ge3 mpopaboTok, [Ipy 9TOM
TTOJTHOCTHIO MCYE3TH KABEPHBI;

— CHIDKeHWeE 3aTpar BpeMeHH M CPECTB Ha TIPUTOTOBICHHE U obpa-
GOTKy pacTBopa;

K HemocTaTkaM ruiporencit OTHOCATCS CHUDKEHHE CTPYKTYPHO-Me-
XaHMYECKMX CBOWCTB mpH Temieparypax 100°C u 6ornee, MexaHUIeCKOM
CKOPOCTH GYpEHUS ¥ ITPOXOAKY Ha JONOTO B KApOGOHATHBIX TIOPONAX, 3a
CYET TIOBBUIIEHUS BA3KOCTH (DUNETpaTa BBUIY YIIOPSANOIEHNS CTPYKTY-
PBI BOIBI XJIOPHIOM MATHMS U YTHETAIOIETO TAaBJICHHS, & TAKKe UHTCH-
CHBHas1 KOPPO3UA [PU UCTIONB30BAHNY TIACTOBEIX BoA. CrenyeT oTMe-
THThb, YTO BA3KOCTb HUIIETPATA TeM GOJMbIIE, YeM BBILIE BAJIEHTHOCTD
MEeTAJIa BOIOPACTBOPUMON oM. [IpUHIIMIMAIBHO BO3MOXKHO MOTyde-
Hue ruaporeieif Ha OCHOBE BOLOPACTBOPUMBIX CONEH Xele3a U amoMH-
HMSL.

Ipumep. 1 1 rTUOpOTENS MaTHMS UMEET TUIOTHOCTS 1.22 r/em’. Ompe-
IEeTNTh ero IIOTHOCTE Tocie nobasku 15% GUioduTa U1 TOBHILEHUS
CONlepKaHNs MOHOB MarHus.
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Pewenue. 1. Jo6aBka ouinogura 15:1000/100 = 150 r

2. OGbem 3aHuMaeMbIit 150 r Guodura V=p/q=150 : 1.56 = 96.1 cm®
e 1.56 — nnorHocTh GumoduTa.

3.06ummi o6bem 1000 + 96.1 = 1096.1 e’

4.06mas macca 1000-1.22 + 150 = 1370

5.MckoMast TUIOTHOCT p = 1370 : 1096.1 = 1.25 r/cv’.

3.3.17 Boaa

Bona npu 6ypeHrH cKBaXuH mpuMeHsinach enite 600 et 1o 1.3, (Ku-
Tait), a IpOMbIBKA BOJO Hadanach B 1844 1. (CIHIA, Opawnius) ais pas-
GaBneHHS ¥ TPAHCTIOPTHPOBKY BBIOYPEHHON MODPO/ibI, 3aTeM NpU pas-
OypUBaHHUU YCTOHUUBLIX KapGOHATHBIX IOPOL C LEJBIO MOBBIIEHUSA TEX~
HUKO-3KOHOMUYECKUX TOKa3areneit 6ypeHus. Boma obnagaer Maioi
BA3KOCTBIO (15¢, wnu 2mIda-c, wmu 4.3 Cct, 1 cI13) H IIIOTHOCTHIO, BBI-
COKOU MTHOBEHHOU GunbIpanmel, Xopoleil cMauyMBagMOCTBIO U pa-
CTBOPUMOCTBIO, UTO CIOCOOCTBYET b deKTUBHOMY Pa3pyuIeHHIO TOp-
HBIX TIOPOX BCJIGACTENE MTHOBEHHOTO BEIPABHUBAHUA IN(bepeHUIHATb-
HOTO JaBIEHUS TIO TOJOTOM, CHIKSHUIO TPOYHOCTH MOPOI ¥ THIpaB-
JIMYECKUX CONPOTUBNCHUI, pealu3aluy THIPOMOHUTOPHOrO 3¢ dex-
Ta W YIy4IlieHUs] OYUCTKU 3a60s1 CKBaXUHHL. [Ipy 3TOM mpoxomka Ha
oJ0To noBbinaercs Ha 15-20%, a MexaHUdYecKasl CKOPOCTb BypeHuUs
Ha 25-40%, cHUXaeTcsl pacXojl AOJOT, BpeMsl M 3aTPaThl Ha MPUTOTOB-
JMexue ¥ 06paGoTKy OYPOBHIX PACTBOPOB, YBETHYNBAETCS MEXPEMOHT-
Hbli Iepuoz paboThl Typ606ypOB U Apyroro o6opyaosanud. TexHuuec-
KYIO BOJIY HEJIOTIYCTUMO NPUMEHSATH NPY HATUYUH B cKBaxuHe ABIL/,
HedTera30B00NPOSBICHUA, HE MEPEKPHTHX 06CaTHON KOTOHHON TITH-
HUCTBHIX ¥ COJNEBBIX OTINOXCHMI, BCKPHITHX MPOIYKTUBHBIX IUTaCTax.
TIpy HU3KHX MHACTOBBIX JABJICHUSIX WHOTIA HOTYCKAeTCs BCKPHITHE
TPONYKTUBHBIX TIACTOB ¢ TIPOMEIBKON MOPCKOI BOZOI MM €€ UCKYC-
CTBEHHEIM 2HAIOTOM, ¢ 06s13aTelIbHOM 10GaBKoi HeMoHoreHHoro ITAB
(OI1-10 u mp.).

MuHepaM3aLust BOAB TI03BOJSIET HHIUOHPOBATh [IMHUCTBIE YaCTH-
LBl ¥ YaCTHYHO HPENyNpexkIaTh 3arpsasHenne miacta. JUist yaaneHus Ha-
KaIUTMBAEMON BEICOKOANCHEPCHOM BhIOYPEHHON TIOPOARI TIpH p>1.0 r/cM3
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seoaures 0.003% dnokynsiara (TIAA) B Bre pactsopa 0.1-0.3%-+0i KOH-
IEHTpAlMK, a IS MOBBLULICHUS CMA3049HBIX cBoMcTB Boxel — 0.1-0.2%
cyabhonona B Buae S0-noit koHueHTpauny. Ilpu nepexoxe ¢ MPOMBIB-
K¥ BOZOI HA NPOMBIBKY [JTHHMCTHIM PACTBOPOM IUIOTHOCTH MOCTEIHE-
IO ZOJXHA GbITh MUHUMAIBHO HOMYCTUMOM B BHAY OUACHOCTH THAPO-
Pa3pbiBa NPOHULAEMBIX TUIACTOB. [10C/e IMHU3aLMN CTEHOK CKBaXH-
HBl (OQHO-ABA JONOIEHNS) TUIOTHOCTh PACTBOPA TIOBBILIAETCS O TPe-
6yeMolt.

Hpumenanue: v CII1A Buepesie coznami 1 B 2000 ©. Hawamm npume-
HEHHME YHUKANBHOrO OYPOBOrO PACTBOPA HA BOMHOM OCHOBE IIOI HA3BA-
HueM «HoXMHABOC», KOTOPBI aHAIOTHYEH PACTBOPAM Ha YIIIEBOAOPOX-
HOii OCHOBE (MHBEPTHBIM) 110 CMa309HOMY 3 dEKTY, TePMOCTOMKOCTH,
obecneumnBaeT TPOIHOE HHIMGHPOBAHNE ITTMHUCTBIX CAAHIICE TIPH 04EHD
HHM3KOM KaTHOHHOM OOMEHE, TTOYTH He PACTBOPAETCH, MOXET TIPHMe-
HATHCA TIOBTOPHO. IIpK 3TOM HOBBIA PAaCTBOP He MMEET HEOOCTATKOB
PYO, TakuX KaK BHICOKAA BA3KOCTE, HEBO3MOXHOCTE ipoBenerus TUC,
HH3KasA MexaHwdeckas cxopocts (U BP), moxapoonacHOCTs, TOPOTOBH3-
Ha, 5KOJIOTUYECKasd OACHOCT. B COCTAB PACTBOPA BXOONT IIATH CHUHTE~
THYECKUX PEATEHTOB: IOMMAMUL (MHTUOUTOP), KO — TIOIUMED (Kancy-
JM3HPYET YACTULBI BRIOYpeHHOM mopomsl), ROP(MHrubuTOp, MpemoTn-
PAIIAIONIHI CAIBHIKO000pa30BaHMe HA HONOTE 33 CIeT 00pasyroueics
neHku [IAB), kcanTaM-rym (PETyIaTop peOIOTHIECKUX CBOHCTR), 10~
6aBKM I TIPEAOTBPACHHA OMTOMIECHNA (HUSKOBA3KAA MOMMAHAOH-
Had LeUH0N03a, KpaxMai).

3.3.18. N3BeCTKOBO-GMTYMHbII pacTBOp

BTOT THIT PacTBOpA BIEpBHE nMpuMeHeH B 1938 . (CILA) ¢ uensio
COXpaHEHHsl UCTUHHBIX DUMKO-XUMUYECKUX XAPAKTEPUCTUK TPOAYK-
THBHOTO IUIACTa, a TAKXKE IPH BCKPHITMM TOIM KaTMHHO-MarHHEBbIX
comeit ipu Temmnepatypax 50°C u 6onee. UBP oTHoCUTCST K 9MyTBCUSIM
11 pona (Boia B Maciie) ¥ COCTOUT U3 CAEAYIOLIMX KOMITOHEHTOB,

Jlu3enbHOE TOIUIUBO (JIETHEE M 3UMHEE) — JUCIIEPCUOHHAA CPela,
BMECTO KOTOPOIO MOXET MCIIONB30BATHCS MAT0apOMaTHYHas HEQTS,
coJepxalliast acansTeHsl o1 5 no 10%, napaduHa mo 3.0%, cmon 1o
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5.0%, unu Genbie MUHEPATbHBIE MACHa, TOKCUTHOCTb KOTOPbIX B 5 pa3
MEHBILIE.

Butym (ocratok nocie OTTOHKY M3 Ma3syTa Mac/isiHBIX (paKLmii) co-
CTOUT U3 HEUTPATHLHBIX CMOJl U acGabTeHOB M UCTIONbL3YETCs! U CHU -
KEeHUS (DUITETPALAN U TTIOBBIILSHUS CTPYKTYPHO-MEXaHUMECKHUX CBOMCTB
pactsopa. IIpn temmepatypax 10 80°C MoryT MCHOIb30BaThCA JIIOOBIE
copTa 6uTymMa, BBIIE — TOJIBKO BBICOKOOKHCIEHHBIN, BBUAY IPHOGpe-
TeHMS PacTBOPOM GUTYMa CBOWCTB HBIOTOHOBCKOI XWIKOCTH (MCTHH-
HBIH pacTBop). BMecTo OMTyMa 4aCTHYHO UITH TTONTHOCTBIO MOTYT HCITO/b-
30BaTHCS. OPraHOMWIBHbE [MHHONOPOIIKY [TPH GYPEeHUM KATUHO-Mar-
HUEBBIX COJIEH, A TIPY BCKPBITHH NPOAYKTUBHBIX ILIACTOB OHH 3arPsI3HS-
JOT TUTACT ¥ CHIDKAIOT €10 NPOHHMLAEMOCTD. [IpuMeHeHHe opraHodmb-
HBIX TJIMHOTIOPOLIKOB HCKIIOYAET U3 PELETITYPH IMYNbraTopsl. 3a py-
o6exom (CIIA u 1p.) NOHKU3KTEREM (DUIBTPALIUY SABIISETCS CMECH TyMa-
TOB aMMOHWS, TIOJIYYAIOLIasACs NPU B3aUMOICHCTBUN YETBEPTHYHBIX
AaMMHOB C ILEJIOYHBIM PaCTBOPOM Oyporo yriut. IIpu 9TOM peareHT 3Myiib-
THPYET BOAY, 4 Ha BA3KOCTb BJINAET HEZHAUMTEIILHO.

Baput ucnonab3yetcst ToAbKO (GIOTAMOHHOTO M TPaBUTALMOHHOIO0
crnocoba POU3BOACTBA, a MOAU(ULIMPOBAHHEIN He IPUrofieH, TaK Kak
€r0 MOBEPXHOCTh IMAPOGMWIbHA U HE TTONIAETCS YCTOMUUBOM ruapodo-
6m3aiuu [1AB.

W3BecTh MUCIIONB3YETCSL HeralleHasi, akTHBHOCTHIO He HuUXe 50%, ¢
LEJTBIO PETYIMPOBAHHSI CTPYKTYPHO-MEXaHUIECKHUX CBOMCTB M [TOBBIILIE-
HHA TepMocTabwibHocTd UBP. KonnuecTso n3BecTH 1 CBA3BIBaHHSA
cBOGOIHON BOIBI MOACYNTHIBACTCS N0 (hOpMyTTe

Q=3.11VB/a, T

rae 3.11 — mocTostHHBIN KoaduLmenT;

V — 06neM pacTBOpa, M,

B — conepxanue Boasl B UBP;

a -~ cOAepXKaHue AKTHBHOTO OKCHAA KallbIMA B HerameHoi u3se-
ctit, %.

Tpu a10M 06pasyloiuascs Npu raleHuy u3Bectb-mymorka Ca(OH),
B3aMMOIEHCTBYET C OMBUICHHBIMH IIENOYBIO TTONSPHBIMHA KOMITOHEHTA-
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MU 6UTYyMa, KOTOPBIE YaCTUYHO IuApo(hoOU3HPYIOT MOBEPXHOCTD U3-
BECTH U CHUXAIT MexX(ha3HOe HaTsKeHHe. Peakuust uier 1o cxeme

Ca0 + H,0 — Ca(OH),,

T.e. 56 xr CaO cBsi3piBaeT 18 Kr BOJIH, WM 1 KT BOOH HpHCOEI[PIHHeT 311
kr Ca0, a wg moxoro ynaneuud 1% (10kr) Boasl u3 IM* UBP Heobxo-
aumo 31.1 kr 100%-1oit aktusnocru CaO.

H3BecTh racutes 3HAUUTEIbHO ObicTpee B 1-5%-HbIX pactBopax NaCl
u CaCl,, a ee cooTHOIIEHHE ¢ buTyMOM cocTasisiet ot 1:1 no 4:1 B 3aBu-
CHMOCTHU OT KauecTBa N3BECTH.

CynbGOHOI ABNAETCS IMYJIBTATOPOM, TACTUMDNIAPYST KOATYAH-
OHHYIO CTPYKTYPY GUTYMHOTO OJIe0resist, THAPOGhOOH3NPYET HOBEPXHOCTE
TBepAoil daspl (Gaputa M U3BECTH), MOHMXKAET MexXdaszHoe HaTSDKEHHE
Ha I'paHHILIE «BOIA-MACIIO», IPenaTcTBYET GIOKYISINU TBeproit dha3m 1
ofecrieurnBaeT paBHOMEpHoe pacrpeaenerue komnonentoB UBP. B ka-
yecTBe THAPOGHOGH3ATOPOB IMHEL M MIECKA MOTYT UCIONb30OBATHCS aMU~
I(bI, aMIIOBMHHE], IMMIA30IMHEI ¥ UX COJIH.

Boga npegHasHavyeHa s TAlEHHS M3BECTH, TPEOYEMOE KOJIMIECTBO
KOTOPOI paccauThIBacTCs 1o popmyie

B = Q-a/3.11,

e Q — KOMMYECTBO HeTalleHo! M3BECTH, KT;

a — aKTUBHOCTB M3BECTH, B HOJSX eIUHUIIBL.

TexHonorus npurotopiesus UBP cocTouT U3 nonroToBUTEABHBIX
paboT, 3aTOTOBKH PacTBOpa W 3aKauky ero B ckBaxuHy. Iloarorosu-
TeJIbHBIE PabOTH BKTIOUAKOT YMCTKY BCEX PE3EPBYapOB, MOHTAX aBTO-
HOMHOM CHCTEMBI HMPKYJSIIUK (MOMUMO CKBAXHHbI), YCTPOHCTBO CH-
CTEMBI TTOOTPEBA, OCMOTP BBINIKH, TAJIEBOIM CUCTEMBI, IPOTHBOBHIO-
pocoBoit ycranosku, KUII, oceeneHus, npopeaeHre HeOOXOTUMBIX
CBAPOYHBIX PaboT (KOPEITA 1OX POTOPOM M MOACBEYHUKOM, Hapaliy-
BaHWe Bcacos A0 150 MM OT THa eMKOCTH IJIS YMEHbIIEHHs] o0bema
«MEPTBOTO» ITPOCTPAHCTBA, METKHY Yepe3 10 cM B eMKOCTH ¢ BcacaMM U
JIp.), YCTAHOBKA OBTHUpaTOpa TIOA POTOPOM, MCKPOracuTe/Iel Ha BBIXJIO-
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1aX, MOHTaX MPUHYIUTEALHON CHCTEMBI OXIAXIEHUS ITOKOB AN3e/Ih-~
HbBIM MacJIOM, TepMeTH3aLUs KeIoGHOU CHCTEMBI U eMKOCTeMH ITTsi Ipe-
MOTBPAaIleHUs IoTalaHust aTMOchepHEIX 0CaIKOB U BOILB, DEBU3MSL BCelt
3aMOPHOI apMaTyphbl PaCTBOPONPOBOAOB U UX OIPECCOBKA, YCTAHOBKA
Ha MAIIMHHBIX KJIIOYAX CyXaped ¢ TOYEYHBIM KacaHUeM, Npuobdpere-
HUM KOMIUIEKTa OOMEIHEHHOTO LIAHLIEBOTO MHCTPYMEHTA, PBITHE CIle-
IMATBEHOTO aMGapa JUIs 3aXOPOHEeHHMs LUTaMa, TOTIONHUTEIbHbE TIPpo-
THUBOTIOXAaPHBIE MEPOIIPUSTHS, HHCTPYKTaX OypoBoii 6puransl, o0ycT-
pOUCTBO TabOPaTOPUU U T.1.

Meronuka 3aroroBki IBP 1 3akaukul ero B CKBAXIHY 3aKJII0OYAETCS
B credyoueM. B rugpomeinanky Habupaercs IM3eNbHOE TOILTHBO
(HedT1h), BBOIMTCS OKCHI KalblMd (HETalleHasl U3BECTb aKTUBHOCTHIO
He Huxe 50%) B TedeHWe 3-X 4ACOB ¢ MapaUTebHOM 106aBKoii ot 2/3 no
3/4 pacueTHoro 06beMa BOIH (BBULY HAMHYMS BJIard M BOIBI B pearcH-
Tax) u 3/4 cynedonona. [Tocie pasorpesa cMmeck 10 65°C BBoAUTCS GH-
TyM™ (12-20% OT ofbeMa OU3ENBHOTO TOTUIHBA), ¥ IIOCHE €TI0 PacTBOpe-
Hua UBP otkaunBaetcs B paboune preMsl. [locie 3aroroBku 2-3-x mop-
it UBP ruapoMeliianka OYKIIaeTCs OT IIPUMECEH, KOTOPBIE COCTABIISI-
10T 40-45% (3aBHCAT OT aKTUBHOCTH M3BeCTH). TaKMMU MOPUHSAMY FOTO-
BUTCS! MOMHBIN 00BeM PaBGOYUX TIPUEMOB U 110 IIMKITY «IIPHEMbI-HACOCHI-
Manudonpa-ATITEK-4» BBomuTCS ocTaBmasics 1/4 yactb cyabdoHoma u
6aput. 3akoHYUB Mpoliece mpurotoBneHust UBP, B Hacocax ycraHaBmM-
BAIOT HOBHIEC PE3UHOBHE 3IEMEHTHI M 3aMeHSIeTCA IpsA3eBuI nuanr. [le-
el 3aMeHOM ITMHUCTOTO PACTBOPa B CTydae JTHTEIIBFHOTO IIPOCTOST, CKBa-
KHHY HeoOX0IUMO MpopaBoTaTh TS yIaneHUs] DINHUCTON KOpKu. [le-
pex 3akaukoii UBP eBoaar GydepHyIo XXKUAKOCTh U3 pacdeTa He MEHee
200 M (oxono 10-12 M) o crBoy ckBaxuHH. ITpy TioTHOCTH UBP
BEIIIE 1.4 T/cM’ I TTOJTHOTO YIATeHNs TIMHICTHIX YACTHII 3aKAYMBacT-
¢5115-20 M’ Bogbl ¢ noGapeHueM 1% cynbhoHONA, 3aTEM JU3ETBHOE TOM-
JmBo ¢ 1% cynpdoHoNa, KOTOPOE TIPH BEIXOJE M3 CKBAXUHBI HCIIOMB3Y-
erca wist mpurotoBaeHus VUBP. [Tpu mnornoctn UBP no 1.4 r/em’ 3aKa-
YMBAETCS TONBKO AM3enbHoe TomwmiBo 10-12 M ¢ cynsdononom. Tocre
3aMEHBI IIMHUCTOTO PACTBOPA B CKBAXWMHE BRIpaBHUBAIOT cBoiictBa UBP,
OIPEAENSIOT COAEPXAHUE BOIbI, ¥ €CliK OHO Gonee 2%, oOpabaThBaioT
H3BECTHIO U CYALHOHONOM.
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Perymmposanne ceoiicrs UBP

1. IInotHocTs. [ia noseieHus mwioTHocT UBP Ha Heckombko co-
TBIX JOJIEH PACYETHOE KOMUYECTBO GapyuTa BBOIAT O€3 HOMOIHUTEIBHBIX
n06aBOK IpyrHX peareHtos. [Tpu motHoCTH p=2.0 r/cm’ v Beinte B IBP
BBoasT 12-20% mmsensHoro Torusa U 1.0-1.5% cyiapdoHona oT pac-
YETHOMN JHOMOMHUTENBHON MaccH Gaputa. st CHYXEHUS NOTHOCTH
WBP BBOMAT IO LKMKY HeyTspkeneHHbI HBP, IoTHOCTs KoTOporo Mo-
et koneGatbest ot 1.08 1o 1.19 r/eM’. Criemyer yyecTh, 4TO TUTOTHOCTD
HBP nipy 0GBIYHBIX TUIACTOBBIX TEMIIEPATYpaX M JaBIeBMIX OyaeT 60/1b-
e Ha 0.012-0.06 I‘/CMS, YeM BOAHBIA pacTBOD, TIPHU ONMHAKOBBIX IUIOT-
HOCTAX 3TUX PacTBOPOB Ha MOBEPXHOCTH, B CBA3M ¢ GOMbIIEl cxuMae-
MOCTBIO HedTH, YEM BOIBIL.

2. Baskoctb 1 CHC. i niokasaresy yBeTMIUBAIOTCS TIPU U3OBITKE
6uTyMa, U3BECTH, GapuTa, BEIOYPEHHO MOPOIBI 32 CUET MCTIAPEHMS 1 -
3eNbHOro ToruMBa (HedTr). Mx CHILKEHME MPOU3BOAAT H0HABKOA IU-
3eJIBHOTO TOILIMBA (HedTH), npudem Hedrh CHIKaeT B Gonbllici crene-
HU CHC, yeM BS3KOCTB, AM3eIBHOE TOIUIMBO — HA000POT, a B 3UMHUX
ycnosmsix nonesna no6aska 1-3% T-80. Bsiskocts 1 CHC MoryT roBbI-
CHTHCA TAKKE TP M3GHITKE BOIBI M HEAOCTATKe CYARGOHONA, CHIDKCHUE
KOTOPBIX MPOU3BOIAT gobaBkamu cyiabdoHona. B npouecce Gypenus
CHC pacrBopa cHUXaeTcs! BCJIICTBHE BbIIANaHUs 6apuTa WM M3BECTH
MPH HEJOCTATOYHON MX rHipodobu3aLiu, a TaKKe YMEHBIICHHS KOH-
nenTpaunu 6utyma. st niopsnuenns CHC sBomutes cynsdoHon, 61-
TYM W M3BECTh, HO B MOCJEIHIE FOBL 33 pyOexXoM I/ 3TUX LeNeH co3ma-
HBI He(TEPACTBOPUMBIE TIOTHMEPHI, KOTOPHIE MOTYT B3aUMOJIEHCTBOBAThL
HMHOIJIA ¢ TIMHOM U BRIGYPEHHOI noponoi. Bo Beex cirydasx Heobxoau-
Mo cob/moiaTh npapmwio: BBomuMasi B UBP Teepaas ¢asa npeapapurennb-
HO TUIpoOGH3UPYeTCs CYThOHOIOM, TaK KaK HerunpohoOn30BaHHbIE
YACTUYKY U3BECTH M Gaputa OyIyT OTJIATaThCS HAa BHYTPEHHUX U HADYXK-~
HBIX CTEHKaX GYPMIIBHBIX U 0OCATHBIXK TPYO, YMeHBINash UX IPOXOIHOE
ceuenne. Kak mpasuiio Ba3koctb MBP 3HaunTennHO BHILLE, YeM BE3KOCTD
6YPOBHIX PACTBOPOB HA BOTHOM OCHOBE, YTO HAITISIHO II0Ka3aHO HIKE.
Bssxkocts mmHUCTOTO pacTBopa, ¢ 35 45 50
Bsizkocts UBP, ¢ 80 100 240
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Tabnnua 3.3.18

1,°C Tec Q, mrc/em®
20 540 6/27
40 235 10/30
60 120 22/40
80 70 32/87

3apucumocts yernoBHOH Bsizkoct © CHC UBP mrotHocTsO 1.75
T/ cM’ OT TeMITepaTypBI OKA3aHa B Tabmurie 3.3.18.

3. @unsrpanust. Perynupyercs nobaskamu 6utyMa Wi cynbboHoIa
TIpY HEZOCTATOYHOM colepkaHuu mocaenHero 8 MBP, a takxke chexXuM
WBP ¢ Hynesol QuibTpanueii.

4. TepmocTabunsHocTh. TepMocTabunbrocts UBP cocrapnser 1o
200°C u 1181 ee TIOBBIHEHUS BEOIUTCA cyabhOoHON ¥ TBepaas dhaza. [Tpu-
YPHOK HepocTaToyHOI cTabmibHocT UBP MOXeT ObITh ITOTIaqaHue BOIBL
¢ of6pasoBaHUeM MYIbCHH. 11pu colepXaHUH BOAH IO 2% oHa Haxo-
JUTCS B PACTBOpPe B MOJIEKYJIIpHO-CBsI3aHHOM ¢ ITAB (Mbura CXKK) un
BBHICOKOOKHCIIEHHBIM GUTYMOM cOCTOSIHUU. T1pu GOMBIIeM cOepXaHur
FA06YIBI BOOB! YBEIUUHBAIOTCA, H OHa MEPESXOTUT B 3MYIBrHPOBAHHOS
COCTOSTHIE, TIPH 3TOM Ha MOBEPXHOCTH FINOGYN obpasyercsa 3auiurHas
WwieHKa U3 Mostekya [TAB ¥ KOJUTOMIHEIX YacTUIT GUTYMa, yTOHYaoUIasi-
Cs1 IIPY TTOBBILIEHHOM TeMrepaType. M365ITOUHYIO BOJLY BO BCEX CIIyYasx
yIoansiorT 1o6aBKaMu U3BecTH, B 2.5-3.0 pasza MeHbLIE PaCYETHBIX, TAK
KaK TIPONOPIUOHATLHO U3BECTU JOOABIAIOT APYTUE KOMOOHEHTH. TIpu
monaanuu 5-10% soxsl IBP obpabateiBator 5-10% museabHOro Tom-
mBa (Hedrn), 1.0-1.5% cynsdonona ot Maccel 6apura u Gaputom. Ilpu
nonagannu 20% u G6onee sonsl UBP pastapisaior cBexXuM pactBopoM (10
30% ot obbema), Beonst 10-15% musensuoro tomwmuea, 1.0-1.5% cynb-
boHosa u Gapur. Joryckaercs U3OHITOUHYIO 3a3MYTBTHPOBAHHYIO BOLY
BEIIETATH ¢ TOMOLIBIO IEAMYJIBraTOPOB (IMCCONBAH U IP.) U OTKAYHBATD
HacocoM. ITpu mpuroropieHud MBP mutotHoCcTh 1 06bEM HCXOTHOTO
pacTBopa GyOyT OTHYATECS OT PACYECTHOTO 3HAYCHUS, BBULY YEAICHUS
pasznmmaHbIX npumeceit (25-30%), 9To HeoOXOMMMO YIUTHIBATE IPH pac-
XOJle MaTepHasioB U XUMpeareHTOB. CYIecTBYeT HECKOIBKO Pa3HOBUI-
Hocreit UBP, ogHa u3 KOTOPBIX COTEPXHUT IHIPOKCHA HATPUS, CIyXa-
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f.A. PasaHoe No GYPOBLIM PACTBOPEM

MU AOMOJHUMTENBHBIM CTPYKTYpoOoGpa3oBaTesieM BCIEACTBUE N1EPEX0-
1a B KOJLTOWIHO-IUCIIEPCHOE COCTOSHUE OMBUISIEMBIX CMOJT U YaCTUUHO
actansreroB. CocTaB PeLIenTyphI:

IM® guzensHoro ToruTHBa (HedTH) + 900 Kr M3BECTH HeralleHo# +
300 1 Boae + 76 kv CKK + 300 1 NaOH 50%-Hoii KoHueHTpauuu +
1.76 M* cMeck MazyTa ¢ AU3EIbHBIM TOILUIHBOM.

MBP-2, B KOTOPOM UCIIONb3YETCS] CMECh IMYJIBIATOPOB, CONEPXKHUT B
3 pasa MeHbIIe OMTYMa Y M3BECTH, HMEET MOHIDKEHHBIE CTPYKTYPHO~
MEXaHUYECKHE CBOMCTBA, HO HEIOCTATOYHO CTAOWIEH IPH TIOBBIICH-
HBIX TeMIIEPaTypax.

TMpeumymrecreamMn UBP sinsroTes:

-— COXpaHEHHE TPOHUIIAEMOCTH NPOXYKTHBHOTO TLIACTa;

— INpeJOTBpAlleHYE THAPATALMH NIOPOABL;

— BBICOKas] CTAGUIIBHOCTD;

— CHMXEHHE KPYTSIIETO MOMEHTa;

— HM3KMIl PACXOJ PacTBOPA W eTr0 MHOTOKPATHOE HCIIONB30BAHHE;

— HM3Kask KOppOo3usi, BBUIY TIPUCYTCTBUS M3BECTH, IPOXYKTAMH pe-
axiuy koropoit ¢ H,S u CO, saBistioTes CyabOIAR U OUCYIbOHUIHBIE COMA
CaS u Ca(HS),, a Takke HeTHAPATHPYIOIIUiics KapOoHaT KajlblMs
(CaCO0,) c obpasoBaHHeM cBOGONHOI BOIbI.

Hegnocratkamu UBP siendiores:

— BBICOKAs MOXAPOOIIACHOCTD;

— OTCYTCTBHE 33aKYIIOPKH TPEILWH;

-~ 3arpsA3HEHHOCTE;

— TPYAHOCTH [POBEICHMS KAPOTAXKHBIX PaboT, BBUIY HU3KOM a1eK-
TponposoaHoct UBP;

— HU3KHE CKOPOCTH GypeHus npy HyJeBo# GiUisTpaliuy, a IpH paB-
HEIX [JIOTHOCTAX M PEONOrHYECKUX CBOIMCTBAaX PYO ¥ IMHUCTEIX PacTBO-
POB OAWHAKOBHI.

— BBICOKHE CTPYKTYPHO-MEXaHHYECKHE CBOHCTBA NPY IOHMKEHHBIX
TeMIepaTypax, 4ToO CO3aeT U3BLITOYHBIE IMPABINIECKIE COTPOTHBIE-
HUS;

— TOKCHYHOCTH HEKOTOPBIX KOMIIOHEHTOB;

— TPYAHOCTD OIpeIeeHUsT TOCTYIUIEHHs Ta3a, BBUIY €0 NOBHIIICH-
HO#H pacTBOPUMOCTH.
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fnasa 3

BypoBble pacteopb

IpuBoouM pacuer p
HcxonHble naHHBIe:

eentypsl UBP.

— MHTEpBaI OypeHus — 4235-4700 m
— JAUAMETP CKBAXKUHBI — 190 Mm

— 00BeM CKBAXKUHBL — 200 M

— o6beM pacTBopa B 3anace — 200w

~— IUIOTHOCTb PacTBopa — 1.30 r/cm’

3a ocHOBY pacueTa MpMHUMaeTcs iabopaTopHas pa3paboTka u dax-
TUYECKHIT pacxol koMroHeHToB UBP no 5 ckpaxuHam.
3
Pacxon komnoHeHToB no peuentype Ha | M° UBP:

JIM3eNBHOE TONANBO 348 kr:0.825=422n

HsBects 350kr:23 =152a

Bonma 132kr:1.0 =132a

CynbthoHoa 23kr:1.15 = 201

Butym 75kr:0.990= 76

Hroro: 928 xr 802 n

Inoraocts uexonHoro UBP pasHa p = 7 . 1.16 /e’

v 802
. Py~ Pux _ 1.30-116

Pacxon yrsuxenutens Q = V,p, D,op = 415-130 163 kr

Pacxol KOMIIOHEHTOB C YTAXETUTENEM:
928+163/802+39 = 1091/841 = 1.30 r/cm’
Pacxoz KoMIIoHeHToB Ha | M° WBP:

JnzensHOE TOTUTBO

(422:1000):841 = 503 n wm 415 k1.3 = 539.5xr

Nssectb (152-1000):841 = 181 n unu 416 xr-1.3 = 5408 xr
Bona (132-1000):841 = 155.7 mn wiu 155.7-1.3 = 2024 xr
CynbtoHon (20-1000):841 = 23.8 mwm 27.8 kr-1.3 = 36.1 xr
Butym (76:1000):841 = 90.5 n win 89.5 kr-1.3 = 116.3 xr
Baput (39:1000):841 = 46.0 n wm 191 k1.3 =248 3 xr
Bceero: 1000 1 wmu 1295 xr

INpumedanwme: 1. 1.3

— KO3(h(DHUHEHT NOTEPb.
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A, Praaros no 6ypoBsIM

2. JInst mosmydeBus OGIIEro PAacXofa BCEX PEearcHTOB MOMYYeHHBIE
LHPPbE YMHOXUTH Ha 400 M’.

B monyueHHBIt pacTBop Hoctyruio 10% Boabl, Kak yoparh jMIi-
uue 7%?

B cooteercTBum ¢ peakimeit CaO + H,0 — Ca(OH), Ha ramenue
560 xr ussectu 100%-Hoi akTiuBHOCTH TpeGyercst 180 i Boxsr. Ho daxk-
TUYECKH aKTUBHOCTb U3BECTH COCTABNAET, HAIlPEMeEp 70% TOrJA pac-
X011 Bombl cocTasut (70-180): 100= 1261

OrnperiensieM pacxol KOMITOHEHTOB:

Hspecth (560-70): 126 = 311 xr win 135 11
HuzenmsHoe TommmBo  (311-:348):350 = 309 xr wimm 375 1
Burym (311- 75):350 = 61.6kT win 67.3 11
Cynbhonon (311-23): 350 =204 xr v 17.7 n
Bapur (311-928):350 = 824 xr wnm 195.5 1

O61mit 06eM 106aBoK cocTaBuT 790 11, a MexomHbIHA 06beM 1 M° UBP
yBesmaurcs B 1.79 pasa.

DakrHyecKuil cperHui pacxon PEAreHTOB 110 5 CKBAXMHAM Ha 1 M
UBP mnotHoctsio 1.24-1.40 r/CM COCTABUII

Jusensroe Torummso 580 xr wim 703 n

HsBectb 560 xr wmu 243 n
CynbthoHon 24 xrwmu 21 n
Burym 130 xr wmm 1310
Bapur 631 xr i 152 n
Bona 50 xr v 50n

BurymHo-acGecToBbIil pacTBOpP

DTOT THI PACTBOPA TAKKE OTHOCHTCSA K PACTBOPAM Ha YIIIEBOAODOI-
HO¥t OCHOBe U BIepBHle TipuMeHeH B 1984 1. (Poccusi, . Openbypr), ¢
HEJNBI0 COXPAHEHUST UCTHHHBIX QUNKO-XUMHUYECKUX XapaKTepHCTHUK
MPOXYKTUBHOTO IUTacTa. BAP cOCTOMT, B OCHOBHOM, U3 TEX K& KOMIIO-
HeHTOB, 4To ¥ VIBP, HO BMeCTO M3BECTH MCIIONB3yeTCst acfecT MapKu
I1-6-30 u ¢umoropearent T-80. ITpu atom cocraB HauGosee 3dPeKTHB-
HBIX PELIETITYD Ha IM® IU3EALHOTO TOILMBA (HedyTH) BBITISIUT Tak:

1. AusensHoe Torueo + 20% BuIcOKOOKUCIEHHOro GutymMa + 1.5%
cynbdonona + 3% acbecta + Gapur.
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{hasa 3 BypoBbie pacTBoOpbI

2. Hedbtb + 15-20% Guryma + 0.5-1.0% T-80 +0.75-1.5% acbecra +
6Gaput.

3. Hedrre + 10-15% Guryma + 1% T-80 + 0.5% cynsdhosona + 1.0-
1.5 acBecra + Gapur,

Toarorosurenbybie paboOTHl BKITIOYAIOT TOT Xe NepedeHb, YTO U JUIS
HBP, a texHonorus npuroropieHuss BAP 3akimiouaercs B cienyomeM.
B JteTHHX YCI0BISIX B paboune IpUeMbl 3atuBaeTcs 2/3 o0beMa IU3e/bHOo-
ro ToruuBsa (Hedtu), yepes ATIITK-4 no 1uuKiry BBOZUTCS GUTYM IO HIOJIY-
uennst prsrpaLyin 0-1 cv’/30 MuH. 3aTeM npy HUPKYJISIAN H06aBIseT-
©s1 TIOTIOBMHA pacyeTHoro xosmdectsa T-80 wiu cynuoHomna u acbect 1o
TIOABJICHHsT CTATUNECKOIO HANPSIKEHNS CABMTA He MeHee 3/5 mrc/em’,
mocrie aToro Hodasisiercst ocTarbHast dacTb [TAB u GapuT no Heobxomu-
MO TUIOTHOCTU. B 3UMHMX YCIOBHSIX TIPH OTPHIIATEIBHBIX TEMIICPATYPax
6uTyM BBOIUTCS B Bue Hedreourymuoi macrel (HBIT), xoropas roto-
BHTCS B DIMHOMEIIAJIKE TIyTEM [OCHEIOBATeNbHON 106aBKY 2 M HedTi
(mu3enbHOTO TOTUIMBA), ITOHHA GuTyMa (1 KoHTeitHep). Cmech nepeme-
mmBaercs 7 4, nobasnsercs HedTh (113e/IbHOE TOILTHBO) 10 4 M°, IepeMe-
mmBaetes | yac v oTkaunBaetcs B paboune IpUeMsl 10 HoimydeHust Guib-
Tpauwm 0-2 cv’/30 mur. Bo Beex cnyuasix 5o6aBKy acbecta B LeNsIX JTyd-
IIETO UCTIEPTUPOBAHUSA JIYHIITE TPOU3BOAUTE B BHIE acGecTo-IIETOTHON
CMECH, KOTOpasi TOTOBUTCSE YTEM IOCHE0BATEBHOM 3arpy3Kul B TIMHO-
Meanky 2.5 M° iuaesbHoro Tormea, 125 1 NaOH 509%-Hoi KoHIeHTpa-
1w, 0.5-1.0 ToHHa acGecra, mepeMentuBarh 4 9 ¥ BBOIUTE MO LIUMKITY. Mo-
Iubukaropamu acGecta MOTYT ObITh paiidHble aMuHBI 0.1-0.5%-Hoit KOH-
uenTpanuu 1 TKXK-11H. IMocie 3aroToBKY MOMHEIX paboyuX MPUEMOB,
CKBaXXHMHa nepesonurcs Ha BAP o Toi xe TexHonoruu, uyro u UBP u 3a-
TeM FOTOBMTCS OCTANBHOM 00beM pacTBopa. ITpy BHEAPEHHU STOTO PACTBO-
pa Ha OfHOW M3 CKBaXuH B wHTepBaie Gypenus 3254-3578 M mpu 3aboe
3270 M IpoM30ILIO MOCTYILICHUE ILTAcTOBOM Bombl 18%, yOpaTh KOTOPYIO
€ TIOMOIIIBIO ISIMY/TLIATOPA AUCCONBAHA HE YIAIOCh. YIATeHHe BOLbI 11O~
MBBOMYIH ITYTeM Habopa B IMIPOMELIANKY TIo 10 M® HedyTH ¥ HcxogHOTO
00BOJIHEHHOIO PACTBOpA. 3aTeM B IIMHOMeInake 3arotoswm HBIT u ot-
IemsHo 50%-Hbiit pacTBop cynbghoHoMA ¢ p = 1.18 1/cM’ i BBOIWITH B KaX-
nyio runpomermanky 4 v° HBIL, 100 11 (0.25%) cynsdoHona n 129% usecTit
T0%-uoit aktusHocTH. Iocie yuarerus Boabt 10 3% CKBAXWHY IPOOYPH-
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A.A. Pasaros no GypoBbIM PaCcTBOPaM

JIM 0 IPOEKTHOH ITyGMHBL M HOMYYWIH Ae6UT Hedru B 2 pasa Gosbllle,
4eM MPH NPOMBIBKE IIMHUCTHIM PACTBOPOM Ha COCSAHUX CKBaXUHax. [pu
3TOM PaCXO/l PeareHToB COCTABIT, HedTh — 439 M”; Gapur — 201.4 T; 61-
TyM — 125.6 T, CMAJI-1 — 13.2 M*; acecr — 7.2 T; u3Bects — 205 T.

Perymupoanme coiicte BAP

Ipu NOBBIMIEHNN BA3KOCTH BBOAUTCA He(Th, a Guabrparn — T-80,
CyJIb(POHON UK BEICOKOOKHCHAEHHBIH OuTyM. TIpu CHIKEHHMN BA3KOCTH
u CHC pobasnsiercs acbect, a miioTHoCTH — GapuT. B 060MX Ciryyasx
nepen BBOJoM acoecta U Gaputa BBoxutcs T-80 WM CYIBGOHON ¢ Lie-
610 TuApodobuzaiuu TBeprol daskl. Tpu monananuu Boasl Gonee 3%
(1opMa 10 3%) u3GHITOK YAAIAETCS HECKOIbKMMU METOTAMMU.

1. Paz6aprenre UCXOMHOTO PacTBOpa CBEXUM BAP ¢ Hy/ieBhIM co-
JiepKaHWeM BOIBI HPH HE3HAYNTEIEHOM TIOBBIIIEHUM OBILETO Comep)a-
HUst Bogbl (10 5%).

2. Cas3niBaHye BoIwl (Goee 5%) myTeM BROJA HErAIIEHOM U3BECTH C
AKTUBHOCTBIO He MeHee 70%.

3. CMeleHNe XUMUIESCKOTO PABHOBECUS MTYTEM BBOOA HEKOTOPHIX
3JIEKTPOIUTOB C BHICOKOU THTPOCKOIMIHOCTHIO M ITOCAEAYIOIEH OTKaq-
KOH BBLACIUBLIEHCS BOIBI HEMEHTUPOBOYHBIM arperaroM (Bomnl 6ojice
5%), HO 9TOT BOIIPOC HEIOCTATOYHO, U3YYEH,

Ipeumymiectsa BAP B ocHOoBHOM Te xe, yto 1 MUBP, Ho nononnm-
TENbHO:

1. Huskue cTpyKTYPHO-MeXaHUYECKHe CBOUCTBA, CITOCOBCTBYIOMME
YMEHBIIECHUIO THAPOIMHAMIIECKUX COLIPOTHBAESHHN M YIyYLIEHUIO PO~
MBIBKH 32005 CKBAXUHDI,

2. MeHblas TOKCHYHOCTD.

Henocrarku BAP Te xe, uro u UBP, HO TepMOCTOMKOCTE pacTBOpa
cocrabsieT 65-80°C, KOTOPYIO MOXHO NOBsICUTh A06aBKoi HTO,
MAC-200, AM-5.

3.3.19 UHBepTHbIE IMYNBCUK

DTOT THIl pacTBOpa NPUMeHeH Brepssie B 1960 1. (CIIA) ¢ nennio
3aKaYMBaHUs CKBAXMH C HU3KUMHU IUIACTOBBIMU JIaBJIEHUSIMU U pa3Oy-
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fhasa’ 3 EypoBbie pacTaopbl

PpYBAHNY KAMEHHOM COMM C NPOILTACTKAMH KAJIMHHO-MATHUEBbIX CONEH.
D TaxxKe OTHOCATCA K PACTBOPAaM Ha YIIEBOAOPOLHOM ocHOBe (00pat-
Hole oMynbcun 11 pona) , TumoBasi peHenTypa KOTOPBIX COCTOUT U3 BOIHI,
musenbHOro Tornea (Hedtu, T-80, T-92), Heopranwueckoi conm u yrs-
xkeuTensa. YTo Takoe wHBepTHAs aMybcua? Harpumep, IpU UCHONb-
soBanuu UBP, mpeacrapisionicro cobott amymseuto 11 pona «sona B Mac-
Je», IUCnEePCHOM ¢a3oi ABNseTcss OUTYM U APYTUE KOMIIOHEHTHL, U KOT-
4 B Hero IocTymaeT 6osee 20% Bonbl, TTOTYYaETCsT 00pATHAS IMYJBCUS
«Macio B Bofie». B 9ToM ciiydae Bojia ABAAETCS OCHOBHOM HUCHepcHONR
(asoil, perymupyiollel CTpyKTypHO-MEXaHHYeCcKue cBojictea UMD, xo-
Topasi HaCHIINAETCS BOZOPAcTBOpHMbIMY XTopunaMu Ca’', Mg™", Na' ¢
Pa3INYHON CTEHEHBIO MUHEPANM3alliK A1 CHIXEHWs € aKTMBHOCTH.
TIpnuem, paHee CYUTATOCE, YTO aKTUBHOCTL BOOHOM daspl 6yposoro pa-
CTBOPA JIOJIKH& COOTBETCTBOBATH AKTUBHOCTH BOAKI B ITOPOJIE, HO HAYKa
M TIPaKTHKA JOKA3ATH: YCTOHYHBOCTE CTBOJIA HE HAapYLIAETCS, €CIH BOJA
M3 TIOPOI TIEPEXOIUT B BYPOBOIi pacTBop.

TIpu sroMm pactBopsl CaCl, 1 MgCl,, uMeronme aktusHocTb 0.29 1
0.19 coOTBETCTBEHHO, MOBHIIIAIOT CTPYKTYPHO-MEXAHUYECKHUE CBOMCTBA
WD, HO TepBBii COXpaHseT HeN3MEHHOH (GIIBTPANIO, 4 BTOPO# — yBe-
mryupaet. CosiepxaHue Boasl B ©D Moxer konebarscs ot 20 10 80%, HO
Hanbomee 3pGeXTUBHBIM cynTaetes ot 50 1o 60% (B CIIIA paspaboTaHa
peuentypa MO Ha OMMraMHIHOM OCHOBE,001aNalomasi MOBBIIEHHON
3MEKTPO- ¥ TEPMOCTAGHUIBHOCTBIO NIPU COOTHOLIEHNH «HEe(Th-BOAA»
20:80, punsTPaTOM KOTOPHIX SIBIsAETCS HEMTh). DMYNBraTopoM SABJAET-
Cs1 MOJMMAITWICHUMHH (3aMEHUTETb IMYJBTana), a TAKKe HaTpUEBbIe U
kanbumesbie Mbuta CXKK, OMBUIEHHBIE 1IENOYBI0, TAE HAIMYUE COJNEH
(NaCl, Al,(SO,); 1 1p.) CYIIECTBEHHO HE U3MEHSET MX NOBEPXHOCTHYIO
AKTHBHOCTD. IIpU 3TOM MX MOJIEKY/ibl UMEIOT OZHOBPEMEHHO BOLO- K
He(hTepacTBOPUMYIO TPYIIITHL B IEPBOM CJIydae M ABE OPraHMYECKHE TPy~
B, COEANHEHHBIE ¢ TEHTPATbHBIM UOHOM KaJbLMA, PACTBOPHMBIC B
Bosie. TIpy CMEIIEHNM 5THX MEBLT ¢ BOLOU TONMyJaeTcst o0paTHas SMyJlb-
cns, Q0A3aTeNIPHEIM YCTOBHEM SIBIISIETCS TIEPEMEIINBAHNE 3MYIbCHH, C
1E/bI0 pa3OMBAHMA BOJABL HA MEKUE KATIENbKH, KOTOPHE MOIYT JIETKO
JUACOIEPrUpOBaThC B HebTH. Hanbonbiiei ycTof9UBOCTRIO 061ana0T
«OpPOHUPOBAHHBIEY IMYIBCUH, KOANEeCHEHIUU KOTOPBIX IIPENITCTBYET
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$.A. Pasanos 3HL N0 GYpPOBLIM PACTBOPaM

CTPYKTYPHO-MeXaHU4eCcKu i Gaphep MexdaszHoro ancopOIImoHHOro Cos,
apMUPOBAHHOIO TBEP/BIM IMYJIBraTOPOM (OPraHOITIMHbL, MeJl U HedTe-
pactsopumsle TTAB). Crpykrypoo6pasosarenem UD spisiores Hedyre-
pacteopumele T1AB 110 2% u opranornuua, ¢ pOCTOM KOHIIEHTPALIMI KO-
TOpOH arperaT¥BHast YCTOMYMBOCTb BO3PACTAET, 4 GIIBTPALIUS U HATIPSI-
KeHHUe 1pobos CHIRaeTcsl. MeTonuka npuroTopieHus UD noBonbHO
MpocTa ¥ 3aKnouaercs B caenytomeM. Hpu vHammunn UBP nocrarouno
BHecTd B Hero 20% 1 6oJiee MUHEPAIM30BaHHOMN BOMEL, TEPH HEODXOMUMO-
CTH 3MYJIBraTop W JU3eibHOe ToImBo (HedTs). IIpu 9TOM, KOHUEHTpa-
LSt BOMBI TIPH TITOTHOCTH M 1.2 r/em’ cocrasmsier 42%, a nipu 2.0 /e’
— 18%. Hpwu 3aroToBke O BHOBL I'OTOBUTCA CMECH OU3ENBHOTC TOTI-
nnBa (HedTH), sMyasratopa U ITAB 1 pacTBOpP COIM, KOTOPBIA BROANT-
¢s B YIIEBOJOPOAHYIO cMech. He momyckaeTcsi BRO, YINICBOLOPOITHOM
KHUJKOCTU B BOLY, TaK KaK MOXeT 00pas0BaThCa HEIIPOKAYNBAEMAS TId-
cra. I1pu ucnons3oBaHuN yTsekenieHHbix UD comepkanue 3Mysisraro-
pa ypenuuusaetcst Ha 0.1-0.2% [uist nonHoit ruapodobusanmn 6apura,
a cooTHolleHue a3 KoKHO GBITH 50:50 (HauMeHbHIag BA3KOCTh), IIOC-
JIe 4ero JobaBiseTcs ocTalbHas Boaa, PeryampoBaHue csoiicts UD
CBOIUTCA, B IIEPBYIO OUepenb, K KOHTPOIIO CTAOMIBHOCTH, BHEIIHUMU
TIPM3HAKaMU NOTEPH KOTOPOU SIBIACTCS BUMMOE pasieneHue ¢as, 1mo-
ABJICHNE BOABI WM SMYJIbCHU B QMIIbTpATE, «BCIYYUBAHUE» B IPUEM-
HBIX eMKOCTSAX, Pe3KOe CHIDKCHUE BSI3KOCTH, He ITOBBILIAIOLICECH PK
Jo6aBKe BOIbI. DTH ABJIEHHUS MPOMCXONAT NPH TIOBBILEHHOMN TeMITEpa-
Type (100°C u Gostee) U HeNOCTATKE 3MYJIbraTopa, BBMAY TOro, uto D
ABIAIOTCA THOHOOHBIMY, TEPMOIMHAMUYSCKU HEYCTONYMBLIMU CHCTE-
MaMH, He CIIOCOOHBIMU K CAMOCTOSITETBHOMY J¥CIIEPTMpOBaHuio. [Tpu
3TOM MPOUCXOAUT KOATECUEHIINS (CIUSHUE) Kalle/h, IIOTepsd arpera-
TUBHOH YCTOMYMBOCTU, HE 3aBUCSILEH OT TIOBSPXHOCTHOIO HATSKEHIS
Ha rpanuue pasgena das u pazneneHue das. Yeroituusocrs UD K koa-
JMECUEHIMY OUEHHMBAECTCS 10 YCIOBHOH BeMTHYHHE HATPSIKCHHS TIPO-
604, 11oj;, BO3IEHCTBHEM KOTOPOTO B OMYJIGCHHU MOSBAAETCH TOK yTEUKUA
(0.6-1.0 MA), dukcupyomuii nsMeHenns B S TOMBKO B KOHKPETHREA
MOMEHT M3MEPEHHA. JTOT NapaMeTp 3aBUCUT OT 0GBEMHOIO 3AIIONHEHMS
SMYJIECMIM BOTHOMH (asoit 1 GymeT uMeTh Bhicokue 3Havenust (>100B) msa
MaJIOKOHIIEHTPHPOBAHHbBIX 3MYJIbCHIA M HU3KUE 3HAUYeHUs (<100B) —
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JUIS BEICOKOKOHIICHTPUPOBAHHbBIX. YCTOWYMBOCTE IMYIBCHE CHIKACT-
€L TAXKE TIPH J10DaBKe IIMHBL, YTKSIMTEIS, NOMaJaH!K BHIOYpeHHOM
1IOpo/bl ¢ rUAPOGUILHON IIOBEPXHOCTHIO, OCOBEHHO MPH TEMIIEpaTy-
pe >70 °C. [ToaToMy IIpU CHIDKEHUH HANPSDKEHUS 31eKTponpoGosd Me-
Hee 100 B 1D o6pabarsiBaiotr amyasratopom 0.2-0.3%. K obpamenuto
(a3 1 noTepe cTabUALHOCTH IPHBOJUT HATMIUE TJIHHBL bonee 20%, mio-
9TOMY HEOGXOIMM KOHTPOJIb 32 €€ COIAEPXKAHUEM, a TAKXKE KOHKYPEH-
LS SMYJIbTAaTOPOB Pa3NUIHOMA NPUPOAS 38 MeXK(DA3HYI0 HOBEPXHOCTS.
IIpu noBsimenuy Guasrpann 6oxee 0.5¢M’/30 MUH. ¥ TTOSBICHUH
BOJIBI B (PUIIBTpATe B 3MyJincuio qobasnsiercs [TAB (OI1-10 u np.). Bas-
kocth 1 CHC cumxaercss nusenpHbM TotuBoM (HedThio), cyibha-
TOM HAaTpWA, PACTBOPEHHBIM B PACTBOPE COJIM IIPHU UCIONB30BAHUU
sMyJbcuH Ha ocHoBe WGP, a moBwIlIaeTes pacTBOPOM COJIM U ITPeCHOM
ponoit. TepmocTtoiikocTs THnOBON WO cocrasnser 80°C u s ee no-
BBIIICHUS BBOAST HEralIEHYIO U3BECTh, opraHoOeHToHUT, OI1-10 wmm
MAC-200, AM-5, HT®. Hocaexuue pobGaskn asisorct sddextus-
HBIMU CTPYKTYpoobpasoBaresamu MO BBUAY UX pasBUTOH yIeNbHOR
TIOBEPXHOCTH.

Turiosast perienitypa Tepmocroiikoro UD seirissyur tak: Boxa — 40%,
mu3esbHoe TormBo (edts) — 60%, OI1-10 — 4%, CaO — 2%, Genro-
nut 3-5%. Ouetb 3 heX TUBHBIM IMYIBTATOPOM, CIIOCOGCTBYION{HM IT0-
BBILLIEHUIO TepMocToiikoctu a0 170°C, ssnsiercst amynbeud 9K-1 u an-
KWINPOBAHHBIEC KYOOBBIE OCTATKY ANKHITUMETAIAMUHOB, 100aBKa KO~
TOPBIX KaK U BCeX KOMIOHeHToB UD 1Ipy NOBHILIEHUH IUIOTHOCTH CHHU-
xkaetcs. [Ipu aToM HanpsbxkeHue npobos coctassier donee 200 B. Ipe-
umyniectsamu MO sipnsgercst 6oJiee BHICOKOE COXPaHEHHE KOLICKTODC-
KHUX CBOUCTB MPOAYKTUBHBIX IJIACTOB U MOBLILICHUE CKOPOCTH BypeHUst
10 CPABHEHUIO ¢ ITIMHUCTHIMI PACTBOPAMHE, MEHBIIAS TIOKAPOOIACHOCTD
(aMynbeuH, cofepxanye Gonee 30% BOABI, He MONACPKUBAIOT TOPEHUE),
MeHbHIass CTOMMOCTD 1 3aTPA3HeHHOCTS 10 cparHeHnwo ¢ UBP, a Heno-
CTaTKAMU — TPYIHOCTD PETYTHPOBAHHA CBOMCTB TIPH MOBHILIEHHBIX TEM-
TiepaTypax U JeGUINT BHICOKOKAYECTBEHHBIX KOMIIOHEHTOB, TIOHKEH-
Has ycroiiyuBocTh KepHa (14 r potus 1000 r B UBP). B cTpanax 3anaga
MeTpax mpolypeHHol ¢ mpomeiekoit U9 cocrapmser 5-10%, a B Cesep-
HoM Mope — 50%.
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3.3.20 AspupoBaHHbie pacTBOpPb!

DTOT TUN pacTBOpa BrepBhle puMeHeH B 1932 . (Poccust) mpu 6y-
PEHMU POTOPHBIM CIIOCOO0OM, a TYpOMHHBIM ciocobom B 1953 1. (Poc-
cust, CIIIA), ¢ uensio npeaynpexneHus 1 THKBHAAIMH KaTacTpodudec-
KX HOTJIOILEHUH, BCKPBITHUS HU3KOTIPOHUIIAEMBIX IPOIYKTUBHBIX IIa-
CTOB IIPY HU3KUX TPagUEHTaX JABIEHUS B YCJIOBUSIX YCTOMYMBOIO CTBO-
Jla CKBRXMHBI U OTCYTCTBHS BONOIPOABIEHHH. ASPUPOBAHHEIE PACTEO-
PH NPEACTABIAIT COGOH HU3KOKOHIECHTPHPOBAHHBIE IUCTIEPCHBIE CHi-
CTEMBI, TUCTIEPCHOHHASI Cpeia KOTOPLIX APEACTABIEHA XUAKOCTBIO (OC-
HOBHOH HECYIIUN areHT), a auciiepcHas Gaza — CKAThIM BO3IYXOM
(BcrioMoraTe/ibHas POJb). DTH PACTBOPHI 3aHUMAIOT TPOMEXYTOUHOE IT0-
JIOXKEHUE MEXAY XUAKHMU U Ta3000pasHbIMH OYMCTHBIMU areHTaMu. B
KauyecTBe KUIKOCTH MOXET UCTIONB30BATHCA JIF000# GYpoBOii pacTBoOp, B
T.Y. Ha YIJIEBOIOPOIHON OCHOBE, 4 IPU BCKPBITHH MPOXYKTHBHLIX IUTAC-
TOB — gonoiHuTeabHO [TAB. Aspaims pacTBopa IPOU3BOIUTCS MeXa-
HHUYECKUM WM XUMUYECKUM TIyTeM Npu TeMrieparypax go 100°C u 50°C
COOTBETCTBEHHO. TIpH MEXaHMUECKOM a3paIii JOTOMHUTEILHO YCTAHAR-
JMBAIOTCS KOMIIPECCOPA C A3PUPYIOLIUM YCTPOHCTBOM, 06BA3KOM Haco-
COB, TePMETH3aLUEH YCThsl ¢ YCTAHOBKOMN 06paTHoro xianaua. Ipu xu-
MHYECKOI aspaliy He TpeGyeTcst yCTaHOBKa IOTIOJIHUTENBHOTO 000py-~
JTOBaHusI, pacTBOPHI Bosee ycroiiumel, Ba3kocts 1 CHC xopowio pery-
Jpyiorcs. OHM 061aIaloT KOPKOOOPA3YIOIIMMH CBOMCTBAMM, TIO CpaB-
HEHHIO C PaCTBOPAMH, a3pPUPOBAHHBIMUA MEXaHHMYECKUM NyTeM. Penen-
Typa XUMHUYECKU a3pHPOBAHHBIX PACTBOPOB COCTOMT U3 XUIKOCTH, IIe-
Hoobpasytouiero ITAB (cynsdonon wiu cyivdonar 2.5-10%-Hol KOH-
uenTpauuy 10 0.1-0.2% B npecHbIx pacTBopax), wiu apyrue ITAB, B 3a-
BHCUMOCTH OT TWIIA a3PpHPyeMoU XUIKOCTH, a TAKXe CTPYKTYpoobpa-
30BaTeNM (Kaycrudeckas coga 0.1-0.2% wiam xanbUMHEPOBAHHAS cOla
0.5-2.5%). MpaswibHocTb BEIGOpa [TAB nposBisieTcss B HENPEPBIBHOIM
CKOPOCTH MCTEUSHWsI pACTBOPA M3 BHIKMAHOM JMHUH TPH CTAOMIBHOM
NABJICHUH HA CTOSIKe, YTO CBHIETENICTBYET O PABHOBECUM CTONDOB XU~
KOCTH B TPYGHOM M 3aTPYyOHOM MpocTpaHeTBe. FCin faBneHue myinen-
PYET, TO HeyaayHo BeIOpaHo TTAB WM HEJOCTATOYHOE €ro KOMHUIECTBO B
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pactBope. [IpuMeHeHHE XMMHYECKU a3PUPOBAHHBIX PACTBOPOB OCIOX-
HSleT CHUKEHHE MOJavyd HACOCOB, BEIHYXIEHHBIX paboTaTh Ha CKUMAe-
MOW XKUAKOCTH. JI:06as aspauus 1o3BoAseT PeryInposaTh MNIOTHOCTh
xuaxocreit ot 0.1 1o 1.0 r/cM3 W TEM CaMBIM CHIXaTb WIH YBEMYMBATH
THIPOCTATHYECKOE TABNCHUE Ha 3aboil. B couetanmu ¢ ayyiuei ogucr-
KO 32604 U OXNaXIEHHEM JONOTa 3TO 06eCneYnBacT NpH TYPOUHHOM
crocobe GYpeHHs YBeIMIeHUE MEXaHMIECKOH CKOpOCcTH OYPEHUS M TIPO-
XOIKM Ha JOJOTO. BaxHo, urobhl npoliecc aspalyy IpoTeKan decrepe-
60IiHO, TAK KaK OT 3TOTo 3aBucHT addeKTHBHAsA odicTka 3a004. Bee atn
(baxkTOpBI 3aBUCAT OT CTETNEHHU a3paLH o, T.€. OT COOTHOLIEHHMS ra30B0i
M XMAKO# (a3 IpyH HOPMATBHBIX TEMIIEPATYPE U NABICHUU:

o = Q,/Qsy.

rae Q, — pacxon Bosayxa oT 14 xo 56.5 M’/MMH., IpUBEICHHBINA K HOP-
MAJTBHBIM YCIOBUSM; Q5 — pacxofi 6ypoBOro pacTsopa.

Crefyet yuecTh, 4To 3.5-5.0 06peMOB ra3oBoil ¢hasbl IIpY MOBLILIEH-
HOM nasieHnd (200-300 kre/cM”) MOXET PACTBOPHTBCS, a TIPM MUHEpPa-
JMU3aIUY U TTOBBEIIIEHHON TeMMepaType PacTBOPCHHE 3HAYNUTEILHO
ymenbitiaetcs. CTeneHs a3palliy Haxonures B nipefenax 10-40, Ho nan-
6omee ontuManbHas 25-30, T.e. cMemmBaores 25-30 06beMOB XKUAKO-
cTu U 1 06BeM Bosmyxa. EcM OCHOBHOM LIEJIbIO SIBIISIETCSL YBEIMYCHHE
MEXaHUUECKOH CKOPOCTH OypeHMsi, TO CTENEHb aspaliy AOMKHA ObITh
MaKCHMaIbHOM, obecneunBaoiieil HanboJbllice CHIDKEHUE THAPOCTa-
THYECKOTO daBjleHUs Ha 3a601. T1py 6ypeHUH BOIOHOCHBIX IIaCTOB CTe-
NEHb aopallvi HeOOXOMMMO CHUXKATH JUISL YBETHYEHHS TPOTHBOAABIE-
HMA, 4 IS TIpeAyTIpexICHUA 1 TMKBUAAUUY TTOTTIOLEHUH CTeNeHD aspa-
1MH 3aBUCHT OT BEJIMYHHB pacueTHOM IIOTHOCTH. TexHonorug nonyde-
HHA a3PHPOBAHHBIX PACTBOPOB MEXAHMUYECKMM IMYTEM 3aKNI0UAETCA B
cnycke GypuIbHBIX TPY6, [he Toa BepxHeli Tpyboy ycTaHaBnMBaeTcs 06-
paTHBIH KJIanaH Ui IpeayNpexIeHNs pasope3sTHBaHNs pacTBOpa npd
HapalMBaHWU. 3aTeM TEPMETU3UPYETCA YCThe CHEMHBIM YIIOTHEHHEM,
CO3J3€eTCs LUPKYIAIMS XUAKOCTH, OTKPHIBAETCS 3aIBIDKKA, K KOMIIPEC-
copaM¥ MOAAETCA Bo3gyX. Kpome Toro, mepes HayanoM paboT 1o aspa-
MM PacTBOPa HEOGXOMMMO, YTOOHI BEIKHHAS TMHMS MMe1a HeGOoNbIoi
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YKJIOH ¥ OBUTa GOJIBIIOTO AMameTpa Ui YAYYIIeHHs CTOKA ¥ CHUKEHHUA
CKOPOCTH BBIXOSILETO M3 CKBAXMHBI IIOTOKA A3PHUPOBAHHOIO IJIMHHC-
Toro pacteopa. IIpu 3TOM 06s3aTeIbHA YCTAHOBKA ¥ YCThA lleasparopa
TIo YIJIOM 45°, ¢ LIeNblo pa3fgeNicHHs BO3OyXa U KUAKOCTH U CHIDKEHHS
CTeIEHU CXATUS pacTBopa MpH pabote Hacocos. [Ipy UCIIOIB3OBAHIMA
a3PUPOBAHHON BOJBI ea3paToOP He HYXEH, TAK KaK JAeaspalusl IPOUc-
XOIUT IIPU BHIXONE XKUIKOCTU M3 CKBaxunbl. B psme ciydaes mepex
TIONEMOM GYPWIIBHBIX TPYO BO3IYX BBITCCHSETCS M3 PaCTBOpA IS TIpe-
IYTIPeXICHUS PauTMIHbIX OcTOXHeHuH, ClenyeT y4eCcTh, UTo IPU OfiU-
HaKOBOH MoJiave CTAHIAPTHOIO IIMHUCTOTO PACTBOPA M A3pHPOBANHOMN
KUIKOCTH, TYpOOOYD BOCIIPHHMMEET HATPY3KY Ha 3-6 TOHH GOJbIlE BO
BTOPOM CJIy9ag, BCIEACTBHE paboTh IIPU pACIIMPEHUH Bo3gyxa, Ho KTTJ]
Typ6oGYpa IpH YBEMHYCHUH CTCIICHH aspalldi U [IyOHHE CKBAXXHHE
6oiee 2500 M cHrpkaeTcst Ha 30-40%. Tpn ucXoQHO#M IIOTHOCTH PacTBOpa
1.18 r/cM® 1 comepxaHnH B HeM 10% BO3Iyxa (rasa) IIOTHOCTDL BCTIE-
HEHHOTO pacTBopa coctasuT: 1.18:10/100 = 0.118, Torma 1.18 — 0.118 =
1.06 r/cx’.
OnpenenuTh HHTEHCHBHOCTD BCIIEHMBAHUS MOXHO 1o dopmyne

= _(1-D
T'=100-(1- ), %,

e I' — comep:xanue Bosayxa, %, onpenensemoe mpuGopom TITP-1;
Dy» P, — TUIOTHOCTB HCXOIHOTO M BCTIEHEHHOTO PACTBOPA, T/CM’.
TpenMyiecTBaMy a3pUPOBaHHEIX PACTBOPOB ABJISIOTCS:

— TIOBHILIIEHHAs CKOPOCTh OYPeHUsI BBUAY HU3KOTO TPOCTATHIEC-

KOTO [aBJIEHHS;

— Jiy4IIee COXpaHeHMe KO/UIEKTOPCKIX CBOHCTB IPONYKTUBHOTO ILa-~

CTa 110 CPaBHEHHUIO C TVIMHUCTHIMU PACTBOPAMH;

— TOBHIEHHAA THIPABINYECKAsS YHEPrOBOOPYXEHHOCTH Typ6o6y-
pa iaxe NPy yMEHbIUEHHOM 110/1a4e HaCOCOB;

— CHMXEHHE 3aTpaT Ha JUKBUIAIMIO TOTIOIIEHIMIA.

HenocraTkamu aspupOBaHHBIX PACTBOPOB SBIAIOTCA:

— YCIIOXKHEHUE TEXHOJIOTHIECKOU CXeMBbl GYpOBOM M YBEIMYEHHE

SHEPTO3aTpaT B CBA3M C YCTAHOBKOM KOMIIPECCOPOB;

— HeOGXOXMMOCTD OOBSI3KN M TEPMETH3ALUM YCThSI CKBAXUHBL;
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— TPYRHOCTH PETYJIMPOBAHKSA CBOWCTB;

— TIOBBILIEHUE KOPPOSHOHHOTO M3HOCA BCAEACTBHE OKUCTUTENBHO-
TO IEHCTBI KHMCIOPOAA BO3AYXa, OCOGEHHO B MUHEPAIH30BAHHEBIX Pa-
CTBOpaX, KOTOPOE YCTPaHseTCst J00aBKOM U3BECTH;

— HH3KO€ Ka4eCTBO 00pa3LioB KepHa;

— CHIKEHWE THIPOMOHUTOPHOTO 3didexTa B TOIOTAaX CO CTaHIAPT-
HBIMH HACAJIKAMH, JMaMeTp KOTOPhIX HEOOXOMMMO YMEHbIIATD.

3.3.21 MeHbl

DTOT THUI pacTBOpa BIEPBHIE MpUMeHeH B Havaie 1960-x romos
(CLIA) ¢ mesbio yaaNeHus! IACTOBLIX BOM, MOCTYIAIOIINX B CTBOJ CKBa-
KMHBI B ITpoLiecce 6YpeHHs ¢ TPOAYBKOH 32005 BO3AYXOM, NPH OypeHUH
MHOTOJIETHEMEDP3IBIX TTOPOH, KATACTPO(UIECKOM IOINOILEHUHN U CKBa-
KUH GONBIIOTO ANAMETPA, TIPY OCBOEHUM HE(PTAHBIX U PEMOHTE 3KCTI-
JTyaTallMOHHBIX CKBAXWH C UCTOLIEHHBIMY TDIACTAMM, TIIE ILIACTOBOE JIaB-
nenue coctanistet 0.3-0.8 runmpocratnueckoro. Ilena npeacrasisier co-
6011 BHICOKOKOHIEHTPUPOBAHHYIO HU3KOANCIIEPCHYIO CHCTEMY, COCTOS-
1IYI0 U3 gYeek-Iy3bIPhKOB BO3Myxa ¢ pacxomoM ot 2.8 mo 8.5 M3/M1/[H.
(mucriepcHas dasa), pa3meleHHBIX IIEHKAMU XUAKOCTH (HEHpepbIBHas
IUcHepcHoHHas cpena). Kpome 3Toro B coctas peLienTyphl BXOIWUT Hie-
Hoobpasylouiee [TAB (HaTpueBbie Y KaJMEBBIE COJM HACBHIIICHHBIX H HE-
HACBHIIEHHBIX BBICIINX XUPHBIX KUCIOT, AIKAACYIbGATSI, anKunapui-
cy/abGOHATH) M OKCHATHIMPOBAHHbIE BBICLIVE XHpPHbIe criuptel. Hau-
Gonee BHICOKOM NEHO0Gpasylomei CrrocOGHOCTRIO 00aaloT PacTBOPBL
annoHoaktuBHeIX TTAB (cynbdoHon mo 0.5% n ap.), Kotopsie 3bber-
THBHO TIOHMXKAIOT BETUMIUHY MOBEPXHOCTHOTO HATSKEHHSA M ABALIOTCH
runpodobuzaropamMu TBepaoit dasel. COOTHOIIEHNE BO3MyXa H PacTBO-
pa ITAB coctasnser ot 100:1 mo 300:1. M3 HeopraHMdecKuX cOcHMHE-
HMIT Hauboblee eHOOGpasoBanue Aawt docdarel (TpuHaTpUiidoc-
dar 10 0.3% u gp.) [leroobpasytonyio cnocobHocTs [TAB sHaunTENBHO
yayuinaioT crabummsnpylonre no6asku (KML, ITAA, 6uononumMepsl 1o
0.2-1.0%) 3a cyer MOBBIICHNS TUCIEPCHOCTU ¥ YCTOHYMBOCTH IEHBL,
TIPY 3TOM TIOBBINIAETCA BA3KOCTh PACTBOPUTENS (BOIBI) M 3aMEIUIACTCA
TPOLIECC €€ KCTEHEHUS U3 TWIEHOK. MeXaHH3M TIOMydeHHA TEHb 3aKITI0-
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yaercs B crefyoonieM, OpueHTHPOBAHHBIE B CTOPOHY KUIKOU (hassl
(Bompi) nonsipabie Tpynnsl (ITAB) rumpatupyiotcst 1 06pa3yioT BOKPYT
My3BIPhKA BO3AYXa IPOYHOE KOO THAPATHON 000I04YKM, KOTOpAsi,
o6s1anasi YIpyTHME CBOMCTBAMH, TIPETITCTBYET KOANECHEHLMHU My3bIPb-
KOB Ta3a IpH HX cronxHoBeHuy. ITpu arom mMonexyns! [TAB, angcopbu-
POBABLIVCH Ha TIOBEPXHOCTH pa3nena a3 «KUAKOCTL-Ta3», MOHIDKAT
MexdasHoe MOBEPXHOCTHOE HATSLKeHME. YCTONYMBAs TIeHA B OTIUYME
OT CYCHEH3U 1 SMYJIbCHit 06/1anaeT MEXaHNIECKMMH CBOMCTBaMY, TIPU-
GIIDKAIOIUUMHE €€ K TBEPABIM TeNlaM, IO3TOMY €€ MPOIHOCTb MOXHO U3-
MepATh TI0 3aKoHaM ynpyro#l zedopmarmn. Ilpu o6pasoBaHuu Tpexdas-
HBIX [IeH (a3pUpPOBaHHBIN ITMHUCTEHIA pactBop + [TAB) KMII nHorna
He TPUMEHSETCS, TaK KaK DIMHUCTHIE YAaCTHLIBI SIBISIOTCS XOPOLIMMU
crabuinsatopamu. I1eHO0GPasyIoNIyIo CIIOCOOHOCTh AHMOHOAKTUBHBIX
¥ KATHOHOAKTHUBHEIX [TAB 1 BSI3KOCTB 3HAYNTETBHO CHIXAIOT OBBIILIECH-
Hasl TeMIIEpaTypa ¥ AABIeHHe, IPUCYTCTBIE TIOMMBAICHTHBIX COMEH U
HedTn. HemoHorennsie ITAB (OI1-10 1 np.) MeHbIIE MOABEPKEHBI BIM-
SIHUIO COoJIel U HedbTH, HO 3aTO MX MTEHOOOPasyIoILylo CIOCOOHOCTh CHU~
XaloT 106aBKM DIMHEL IleHooOpa3ylomas crocoGHOCTh HEMOHOTEHHBIX
T1AB nipu 40°C yBenmumpaetcs, a npu 100°C paBHa HyJI0, 2 AHHOHOAK-
TuBHBIX IIAB Bo3pacTaer npu Temneparypax 1o 90°C (8 CIIIA co3nan
TIAB mnist 6ypeHust CKBaXUHE TIyOouHON 6000M ipu Temmeparype Gosnee
200°C ¢ mpoMuiBKOit nieHoit). Hecymas criocobHocTs nenst B 7-10 pas
GoJIbile YeM BOIBI M BO3PACTAET C YMEHBIICHHEM O0BEMHOMN M0JM KU~
xoctu. ITpyn aToM ouMcTKa 330051 CKBAXUHBI OT IUIAMa IIPOHUCXOMNUT B
pe3ysibTaTe TMAPOIMHAMUYECKOM CHJIBI TIOTOKA B coueTaHuu ¢ dddex-
ToM rotatmy nutaMa. Ha mytu ot ycTbs 10 320051 eHA SIBASIETCS TUIAC-
THYECKON CXUMAIOLIEHCS XUAKOCTHIO IIPH COAEpKaHuu Bo3nyxa 60-96%,
a oT 33604 IO YCTh — PACHIMPSIONISHCS, BCICACTBUES YBETUICHUS Pas3-
MEPOB TIY3bIPHKOB MPU CHIDKEHUU JTABJICHUS ¥ MOCHENYIOIEro yBeamae-
HUA CBOEro o0pema. ONHOBPEMEHHO BBUIEHASTCS YacTh PACTBOPEHHOIO
BO3IYXa, W3MCHSETCS TYCTOTA MEHBI, CKOPOCTh CIPYH U CTPYKTYPHAH BSI3~
KOCTb, & KOHIIEHTpALUs TIeHooGpasoBaTens 3a | UK MUPKYILIAN CO-
crasiset 40-60% ot neppoHavyanbHOi. [IToTHOCTS TeH pocturaer ot 0.03
10 0.3 r/cM’. TIOCKOIBKY TIeHbl 06/1aJa10T HU3KOH TETUIONPOBOIHOCTHIO,
TO VX MCIIOIB3YIOT NPU pa30ypHBaHIM MHOTOIETHEMEP3JIBIX TOPO, C KO-
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6apkoii ve Honee 10% NaCl, ecim Gonblie, TO TPOUCXOAUT PA3MOPAXKI~
BaHUe NopoAkL. CleyeT y4ecTh, 9TO B 3aBUCHMOCTH OT YCJIOBUI NpHMe-
HEHMSI, COCTAB MEHH OYeT Pa3uIHbIM, HO BO BCEX CYYAsAX €€ KOHCHC
TEHIHS TOJKHA OBITh TaKOM, KaK KpeM 1ist 6puTss, TexHoaorusa npo-
MBIBKH TIPM 3aKaHYMBAHUU CKBAXUH C MCTIONB30BaHUEM ITeH, Mpeayc-
MAaTpuBaeT 00s3aTebHOE TIeHOTALICHHE HA TIOBEPXHOCTH TIepef odepe-
HOH 3aKa4yKkoil B ckBaxuHy L nosbinenus KITJL paGotsl 6ypoBhIx Ha-
cocoB. CylIecTBYeT QUNKO-MEXaHUISCKUHN, XUMHYECKHH, aKycTHIeC-
KUHA ¥ TEPMUYECKHUI CIIOCOOBI TEHOralleHUs, U3 KOTOPBIX Haubolee
3¢ eKTUBHBI ABa TOCAEIHUX.

YCTOUYUBOCTD MEHBI IPOBEPSICTCH HECKONLKUMME CIIOCO0aMM:

— BpEMEHEM CYILECTBOBAHUS €€ eIMHHYHOTO 00beMa WM CTON0a;

— BpeMeHeM MCTeUeHHs U3 neHsl 50% XKuaKoceTu,

-— BpeMeHeM Havajla MCTCUCHUST KUAKOCTH U3 TIEHBI,

Bo Bcex Tpex caydasx, 4eM GOoJblie BPEMS, TeM BHIIIE YCTONYMBOCTE
mieHbl. [IpenmylecTBa U HEOCTATKU IIEH B OCHOBHOM T€ XK€, YTO M JUIS
a3PUPOBAHHBIX PACTBOPOB. B Hacrosiliee BpeMst pa3paboTaHBl U 3KCI-
Jyatupytorcst reHepaTops nieHsl (CILIA), ¢ moMONIBI0 KOTOPHIX Ha o~
BEPXHOCTH B COOTBETCTBHU C PELCIITYPOIl TOTOBUTCH TICHA M 3aKa9MBa-
eTcst B ckBaxuHy. B Poccuu paspaboTanbl caMoTeHEpHPYIOIHECS TIEH-
HBIE CHCTEMBI, MCIIOB3YIOLIMECS IIPH OCBOCHUHU CKBAXHH, TJIE TP XH-
MHYECKON peaklMy oOpasyeTcsi OONBIIOE KOAUYECTBO TeTUTa M Ta3006-
Pa3HOro a30Ta, KOTOPHIH PaBHOMEPHO 1 CAMOTIPOMU3BOJIBHO BCIIEHHUBAET
XKHUIKOCTh B CKBaXXMHE, a TAIOKE HE MMEIOIINE AHAJIOTOB Ta306yCTePHEIE
HACOCHI, MO3BOJAOL{ME MHOTOKPATHOE UCIIOIb30BaHKeE TIEHEL.

3.3.22 Bo3ayx

DTOT TUN MTPOMBIBOYHOTO ATEHTA BIICPBEIC MpUMeHeH B 1932 1
(CIIA) ¢ uembio NpemyNpeXICHIs MOTAOIICHUA U MTOCTYTUICHNS TUIac-
TOBO¥ BOZABI B IIPOAYKTUBHBINA TOPU3OHT, BCKPHITHSA HU3KOTIPOHULIAEMBIX,
¢ HeGOIBIINM FPaJINeHTOM IaBIeHUS TIPOLYKTHBHBIX [IACTOB, OTCYT~
CTBUSL HJIM HEIOCTATKA BOIBI M CeBEPHBIX paiioHax. PelenTypa cocTouT
M3 CKATOTO CYXOTO BO3AyXa (AMCIEPCHOHHAA CPefa) U BOLSHOTO mapa
(KoHIeHcara, qucniepcHas ¢aza) B cootHomeHuu ot 2000+-3000:1. Bme-
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CTO BO3/IyXa, COCOGHOIO CO3NATH B3PHIBOOMACHBIE YCIOBUS MIPU ITOJ-
3eMHOM OKMCJIEHUH YTIEBOIOPOIOB, MOTYT HCTIONB30BATHCH a30T U TIPH-
POIHBII ra3, PACX0 KOTOPBIX COCTABMIET OT 56.5 10 85 M*/mimH. CocTo-
SIHUEe ABYXKOMIIOHEHTHOH CHCTEMBI ONPEACIseTCd B OCHOBHOM JaBlie-
HHEM, TEMIIEPATypoi M BIaXHOCTBIO BO3IYXa, KOTOPas 3aBUCUT OT Bpe-
MEHH Tofia, paiioHa pabOT W HEHOCTOSIHHA AXE B TCUEHHUE CYTOK. A30T
HCHOMB3YETCSL B 30HAX TIOTEPU UMPKYJSIIMY ¢ LENBIO PeryIHpOBaHUS
IUIOTHOCTY, 4 B CMECH C BO3IYXOM MPH BCKPHITUU POAYKTUBHBIX IL1AC~
TOB Ha ryouHax 2000-5000 M, Tak Kak 6aronaps MoJy4eHUI0 UHEPT-
HOU CMecH YCTpaHsieTcsl ONacHOCTh B3phiBa. [Ipu ucrions3oBaHuu Ipu-
POTHOTO I'a3a ero MPOMYCKAIOT Yepe3 Ta300dUCTUTEND [UTS YIAICHUS U3~
GuITOYHOM BOAbl. [23006pa3zHbie ar¢HTHl IPUMEHSIOTCS TOJIBKO B YCTOM -
YHUBOM CTBOJIC CKBaXWH, HO HET ﬂpOG}IeM H IIpH IATHIHH HCyCTOﬁ'IH—
BBIX TIOPOI, €CIIH Pa3pe3 «Cyxoil», T.e. OTCYICTBYIOT BOAOTIPOSIBICHUS.
TIpy noCTyIUIEHHH BOABI TPOUCXOMUT CIUNIAHHE YaCTHLL TIOPoab, 00pa-
30BaHHE CAJBHUKOB Ha CTeHKax GYPWIBHBIX TPy M CKBAXWHEL U IUla-
MOBOIf IPOOKM B 3aTpYGHOM npocTpaHcTBe. [lpy 3TOM mozmaga Bo3ayxa
Ha 32601 IpeKpailaeTCs ¥ IPOMCXOIONT NPUXBAT OypibHbIX TpyO. Tlpe-
" AynpexneHWe NONaiaHusi BOALL M €€ YIAICHHE NPOU3BOIUTCS C TIOMO-
LIBIO PA3IMYHBIX BJIATOMOMIOTHTENEH (CTeapara LMHKA WK Kalblus 1
IIp.), a4 TaKKe NPUMeHEHHEM KOJbMATAIMH UCTHHHBIMU PacTBOPaMu,
n06aBKoii neHoobpasyromux [TAB npy 101ycTHMOM NMOCTYILTEHUH BOIBI
He Gonee 120 /4 (npu ucmoas3oBaHuu [1AB pacxon Bo3oyxa yBenrudun-
paetcs Ha 20-30%). TexHOIOTHSt IPOMBIBKH € MCTIOIb30BAHHEM Ta30006-
Pa3HBIX AT€HTOB 3aKTIOYAETCS] B MPSIMOI IIMPKY/ISLIMY BO3LyXa WM raza
€O CKOPOCTBIO JIBIKEHHS B 3aTpYOHOM TIpocTpaHeTBe 15 M/c, ¢ yeraHOB-
KOU Ha HATHETaTeNbHOM Ia30BOi JMHNM PefYKIMOHHOTO KJIallaHa, pe-
TYIHPYIONIETO PACXOX I'a3a, CILyCKHbLIX KPAHOB U BIarooTaenutenei. [as,
BBIXOSILINI M3 CKBAXXWHEI, CXUIAeTCsl B BEIKWIHOM JMHUH, a TIPY TO-
BTOPHOM UCIIONb30BAHUM NIPEABAPUTENLHO OUUILIAETCA OT IIUIAMA U BIArk
B cenaparopax u ¢uwisrpax. Takas ke cxeMa Ipu UCTIONB30BAHIY BO3LY-
X4, TONBKO B BepxHell GYypUIbHOU TpyOe ycTaHaBIUBaeTcs oOGpaTHBIR
KJIaTiaH, A TIPeIOTBPAILCHHUS TIePENUBA, a YCThE TepMEeTHIUPYETCH TIpe-
BEHTEPOM MY CIIELUATBHBIM TEPMETU3UPYIOIINM YCTPOUCTBOM CO ChEM-
HBIM yIuioTHeHUeM. [locne okoH4YaHusl TonbaeHus, HpoBepsIeTcs Tep-
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hasa 3 BypoBLie pacTBopbH

Tabnmuua 3.3.22.1

F r areHToB
HanmenoBaHne MonexynapHan PacTBopumocTb rasa (Mn) s 11
macca BOAbI cycreHauu
Azor 28.02 16.0 14.0
Kucnopog 32.00 31.0 26.2
Boagyx 28.96 18.7 15.9
Metan 16.04 33.0 28.0

Tabnvua 3.3.22.2

b H pbiX Ma
Marepuan YneneHas KoadduuueHt
TEMNOBMKOCTb, TENNONPOBOAHOCTH,
Do /(rrKy Br/(M-K)
Cyxoit BO3AyX 1 0.025
TMpecHan BoAa 4180 0.60
HedTb 1700-1900 0.11-0.13
BypoBbie pacTBopbl 1800-4180 0.58-0.65
Crans 480 35-50
Lement 780 1.05
[MKH 780-980 1-2
Kap6oHaTtHble nopogs! 700-1000 1.4-2.7
Conu 860 4.5-5.5
TpanuTbI 800-1100 1.9-3.2

METHYHOCTD O0paTHOrO KJIaMaHa ¥ HPOU3BOIUTCS OCTOPOXHBIA TOTBEM
B6YPUIBHBIX TPYG NPU OTKPHITOM BBIKMAHON JUHUH, LT TIPEAOTBpALe-
HUS UX BRIGPOCA U3 CKBAKUHBI TIPU HAJIMYUH BBHICOKUX TUIACTOBBIX 4B~
nennit. [Ipy Hanuuum HedTEra3oMpPOSIBICHUS U ONMACHOCTH BHIOpOCA
CKBaXXMHA 3aMONHAETCS CTAGIH3UPOBAHHBIM PACTBOPOM M3 3aI1aCHBIX
eMkocteil. ITocie okoHYaHus ITogbeMa TIPU RIIAXHBIX GYPILTBHBIX Tpy6ax
¥ CTEHKAX CKBAKUHBI TIPOU3BOIMTCS UX CYIIKA CXKATHIM CYXHM BO3LYXOM
(razom). Ipu BEIHYKAEHHBIX OCTAHOBKAX OypeHIs M CKOILUIEHIH HedTn B
CKBAXKMHE MOCTETHAS BEITecHseTCs 0yhepHOil XKUAKOCTRIO U3 BOIIBL, BO3~
nyxa u [TAB. [penMytiecTsa U HEMOCTATKK Ta3000PA3HBIX aT¢HTOB B OC-
HOBHOM Te Xe, YTo ¥ neH. B taGmuuax 3.3.22.1 u 3.3.22.2 npuBeaeHbL:
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PacTBOPUMOCTD Ta3000pa3HBIX ATEHTOB B BOJE M INIMHUCTOM CyCTICH-
3MH, TEMJIONPOBOAHOCT U YAeIbHAS TEIUIOEMKOCTh HEKOTOPBIX MaTe-
PHAJIOB.

Ipumenanue: 1. YnenbHas TerioeMKOCTb OypOBOTO pacTsopa CHH-
KAETCS C YBEJMYCHHEM CONCPKAHUSA THHBL.

2. Ipu mnotHOCTH pactBopa 1.2 I/cM’ yaeNBHas TeII0eMKOCTh IO -
XHa 6bITh B mpeaenax 3100-3200 Ix/(xr-K), yro cocrapasger 75% ot
YAETBHON TEIUIOEMKOCTH IPECHOI BOIBL.

3. Mpakrtukoii nokazaHo (CIHA), yto HepeHTa6enLHaﬂ paspaboTka
OTAENBHBIX MECTOPOXICHUI CTAHOBUTCA PeHTAbEeNbHOMN, TIPH KCTIONb-
30BaHUM LTS TIPOMBIBKH ra3a (BO3ILyXa) W MEHBL.



Koauuecmeo 6cezda aensemcs
dynkyueii kavecmea
Aemop

IMABA 4

MATEPUAJIbI
U XUMPEATEHTbI



§1.A. Pa3anos no GypoBbLIM PacTBOpaM

4.1 TINHbI U FMWHOMOPOLLKA
4,1.1 MuHepanorus ruH 1 MOHHLIA 06MeH

W3 o61ero ofbeMa 0CaI04HBIX TIOPOJ, Ha JOMIO TIMHUCTBIX TIPHXO-
nutcs oxono 70%. DIMHUCTBIE NOPOIBI COCTABIAIOT SHAYUTELHYIO YACTh
pa3pe3a Gypsimimxcs CKBaXHH BO MHOTHX He(Tera30HOCHBIX paifoHax,
HO JaXe TaM, IVI¢ TOJIIA DIMHUCTBIX I0poj HEBENUKA, OHK OKa3bIBAIOT
60IIbIIOE BIMAHUE HA YCTOBUSA GypeHUsl. IMHBI BOSHUKIIM B PE3YJIBTATe
Pa3NOXeHHs BYJIKAHWISCKUX MOpPOJ U NMEIUIa ¥ COCTOAT U3 FIMHMCTBIX
MHHEPANIOB, 4 TAKXE MUHEPI0B 00IOMOMHOrO (C/TI0Ja, KBapl, noje-
BBI€ ILIATHI U Jp.) U XMMUYECKOTO (KapOoHaTHI, Cylb(aThl U Ip.) TeHe-
3uca. BriepBbie OHH HAYaTH IPUMEHSITHCA UL IPHTOTOBJIEHUS TTIMHAC-
TBIX cycriensuii B 1901 . (CLIIA).

B XMMMYECKOM OTHOLIEHUH TIIMHHI IPEACTABISIOT cO60M BOAHbIE
amoMocuInKaTel. Haubolsee BaXXHBIMH UX CBOHCTBaAMM SBIAIOTCA
ILIACTUYHOCTD, HABYXaeMOCThb, THAPOGUIBHOCTE H CIOCOOHOCTE AUC-
MEPrUpoOBATHCS B BOAE Ha METbYAMIINE YACTULIBI, KOTOPbIE 3aBUCAT OT
MHHEPAIBLHOTO ¢OcTaBa. DTHMH CBOMCTBAMU 0ONANAI0T, B IIEPBYIO O4€-
peAb, TIMHBEl CMEKTUTOBON I'PYITNEI, COCTOAIIKE M3 MUHEpaNa MOHT-
MOPWIIOHHTA, & TAKXKe THAPOCITION, KAOJIUHITA M psiaa Apyrux. Takoe
COYETaHME TPYIIl MUHEPAJIOB BCTPEYAETCS B CKBAXWHAX JO ITyOUHBI
1000 M, Mckiodas 30HY BeuHO#M Mep3noTsl, 1o 2000 M npeobiagaioT
ApPTWUTHTONIONOGHDIE TIUHBI, COCTOSIHINE 13 MUHEDPAJIOB MOHTMOPMI-
JIOHUT-KOAJIMHUTOBBIX [PYII, HIKE HOYTH 00E3BOXKEHHBIE apryiLIv-
Thl ¥ TIOJIHOCTHIO 0GE3BOXEHHbIE aJ€BPOIUTHL. APTHIUTUTHI [IPEACTAB-
JISLIOT COOOM TIIMHBI, MOABEPTIIMECS NeHCTBUIO BRICOKUX AABJICHMUI,
TeMIeparyp u ApyTux (HakTopoB KarareHesa (CTamusl XU3HU MTOPOIL),
MMEIOT HU3KYIO TIOPHCTOCTh M HE Pa3MOKAIOT B Boge. OHU CIOXCHBI
MHMHepAIaMH KaOJIMHUT-THIPOCTIOANCTOM IPYIIIIbI, KOTOPBIE IPH JaJIb-
HelllleM BO3MEHCTBUM TOPHOTCOIOTHIECKMX YCJIOBUH TIpeBpaliarTes
B TJIMHMCTBIE CIAHIEL. AJIEBPOJIMTH 3aHMMAIOT TIPOMEXYTOUHOE IO-
JIOXEHHE MeXTY TOHKO3CPHUCTBIMHM MECYaHUKAMU M apTIUUTMTAMB K
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XapaKTepPU3YIOTCA OYEHb HU3KOM TOPUCTOCTBIO K TAKXKE HE Pa3MOKa-
10T B BOJE.

[lo MuHEpaNOrUYecKOMy COCTaBY TIUHBI JEISTCA Ha HECKOIBKO
TPYII, OTJIMYAIOLIMXCS APYT OT Apyra XUMHYECKHM COCTABOM M CTPYK-
Typoi#f KpHCTA/UIMYECKOM pellieTKY, Haubonee BaXKHBIMU U3 KOTOPBIX 5B~
JISTIOTCS] MOHTMOPWUIOHUT (Ha3BaHHUE MONYIEHO OT GpaHITy3cKoro . MoH-
MOpUIOH, e 3Ta IMHa GbuUla BIIepBbIe NodyYeHa B 1874 1), kaomuuuT,
THAPOCITIONA, NajJbIropckUT. K MOHTMOPWIIOHMTOBBIM MHHEDANaM OT-
HOCSITCS TAKXKE CANlOHUT, HOHTPOHMUT, BEPMUKYJIMT; K KAOJIHHUTOBBIM —
KAOJUHUT, HAKPUT, [AJUTYA3HUT, TUKKUT, AHOKCHUT, IHAEJUINT; K THIPOCIIO-
JUCTBIM — TUAPOMYCKOBUT, WLINT; X MAJBITOPCKMTOBEIM — CEITHOJUT,
ATTATYJBIUT, TTAIBITOPCKUT.

Monmmopunsonum (Al,0,-4810,-H,0) umMeer ciabole CBS3U MeXLy
CJIOSIMH, ¥ €TO KPUCTAJUIMYECKAs PEILETKA MOXKET CHIBHO HabyxaTh TIpu
TIPOHMKHOBEHHH MOJIEKYA BOABI MexXy KpucTasuaMu. Ilpu sToMm nas-
JieHHe HabyXaHHsl HACTOJIBKO BEJIMKO, YTO HACTHIE TIHHBL Pa3lessior-
CT Ha MEJIKUE aTperathl U Jaxe OTOETbHbIE eAMHUYHBIE CJIOU, YBEIUYH-
Basich B 00beMe B 8- 14 pa3. B ¢cBsi3u ¢ 9THM MHOTOKPATHO YBETMIMBAETCA
yOenbHas! MoBepxHOCTh yactuy (mo 900 Mz/r), YTO 3HAYMTENLHO MMOBBI-
IaeT UX KOJUIONIHYIO aKTUBHOCTD.

Kaoaunum (Al,04,2510,,H,0) umeer CUIbHYIO BOZOPOIHYIO CBAA3b
MeXIY CIOAMH, HPeIsTCTBYIONLYIO pa3sOyxaHUI0 KPUCTAJUIMIECKOH pe-
IIETKW U TPOHUKHOBEHUIO MONEKYNT BOIBI MexIy nakeramu. OCHOBHas1
TIOBEPXHOCTD YaCTULL afcOPOHPYET HEOOMBILYIO YACTh 3aMEIaeMBIX Ka-
THOHOB, TIO3TOMY TaKH€ DJIMHBEI IVIOXO JUCHEPTUPYIOTCS B BOIE. Yieib-
Hast TIOBEPXHOCTB cocTapseT 20-80 M*/r.

Haaum OTHOCHTCS K TPYTiIIe THAPOCMION, sl KOTOPBIX XapaKTepHa
CPaBHUTEJIBHO BBICOKAS KOUTOMAAIBHOCTD, OGMEHHAsI eMKOCTh W THJ-
paTarys ¢ HEKOTOPBIM YBETHYCHUEM 00BEMA, a TAKKE XOPOLIHe aacops-
LMOHHBIE CBOKCTBA. OHM 3aHUMAIOT IIPOMEXYTOYHOE TIOJIOXEHUE MEX~
Iy MOHTMOPWUIOHUTOBEIMU Y KAOJIMHUTOBBIMM MUHEpAJIAMU U UMEIOT
YHAENBHYIO NoBepxHocThb 400-500 Mz/l".

IHaaveopcxum coctouTt Ha 80-90% 13 MUHepaia MATBITOPCKUTA (aHa-~
sor 8 CIIHA — artanmyibrut, HCnomib3yerces ¢ 1936 1), a Takxe CenrnoNu-
Ta, MOHTMOPWUIOHHTA U Ip. [laiBropckut omimyaercs OT IPYFUX TJIMH
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CTPOE€HMEM MUHEPAJIOB, COCTOSIILIMX U3 NTYYKOB UTOJbYATHIX TUIACTHHOK,
PACMANAICILMIACA TIPU TTepeMERIMBAHIU B BOJAE Ha OTAEJIbHBIE Y3KUE IUIa-
CTUHKM. B Majibiropckute 0YeHb MAIO 3aMEILEHHBIX KaTHOHOB, TI03TO-
MY NMOBEPXHOCTHBIIA 3apsil HA YaCTULIAX HEBeNUK. Peosoruyeckue cBoi-
CTBA CYCMEH3UH NATHITOPCKUTA B GONbILIEH Mepe 3aBUCAT OT MEXaHUYeC-
KOTO B3aMMOJICHCTBHS MEXIY IJIMHHBIMH TOHKMMM TUTACTUHKAMH, YEM
OT MEKTPOCTATHYECKHX CHJI MexXay HUMHU. TTanbiropckuT oTIHYaeTCs
TaKKe BEICOKOH rHIpOdIBHOCTBIO, 00/1a1aeT CHOCOOHOCTHIO OMHAKOBO
XOPOLIO AMCIIEPTUPOBATECS KaK B IPECHOM, TaK M B MUHEPAIU30BaHHOM!
BOIIE HE3ABUCUMO OT CTETIeHU MUHepaim3anuu. [1pyu aTom obecreyrBa-
10TCs yeroifumBas askocts U CHC cycrieHsuu 6e3 yBenuueHus1 QuibT-
pauMu MpH BO3ACHCTBUY TUIICA, XJIOPUCTOTO KaIbUMUA, MATHUA U Ip., 33
CYET HEYNOPSLOUEHHOM CTPYKTYPbI, KOTOPask 3aXBaTbIBACT BOAY, U 60J1b-
LIOH TUIOLIAMU MOBEPXHOCTH TSl aACOPOLIUHM TIONSPHBIX MOJIEKYT BOIbI.
ConecToNKOCTb NATHITOPCKUTOBBIX ITMH OOBICHAETCS BBICOKMM COLEP-
XaHHEeM KPUCTAUIOTUIPATOB CUIMKATA MAaTHMS ¥ HE3HAYUTEIbHBIM MPU-~
CYTCTBHEM MOHOB Kaytust ¥ HaTpusi. Tak B 10%-Hoit cycrieH3uu, Hachl-
wenHoit NaCl, otcToit ackadrens cocrabnsiet 60%, a NANBITOPCKATA —
ToneKo 1%. Yepes lcyTku 3T Xe cycrnieH3uH aawt 72 U 22% oT1cTod co-
OTBETCTBEHHO. 15%-Hble CYCTIEH3MM NMANBITOPCKUTA JaXe vepes 1cyTku
He IAI0T OTCTOSI U UMEIOT HETEKYUYIO BA3KOCTb, [1aibiropCKUTOBbIE TIIN-
bl B pacteope NaCl 1-3%-Ho# KOHUEHTPALMH «CBA3BIBAIOT> GOJIBIIE
BOJHL, YeM B OpecHoit Boxe. OUABTPalMs MaIBITOPCKUTOBOI CYCTICH3UN
JOCTATOMHO BEJIMKA, YTO OOYCIOBJICHO PBIXJILIM CTPOEHUEM MX DHIBT-
PALUOHHBIX KOPOK, HO NPH 3aCOJOHEHUU B OTIMYUM OT APYIUX [NIHH
OHa yX€ He Bo3pactaeT. JIIsl MalbirOPCKUTOBBIX TIMH XapakTepHbI 3a-
MeIUIeHHBIC MeNnTH3anus U pasMokaHue. IlonbiTku ¢popcupoBaTh UX
MEXaHNYECKUM IUCTIEPTHPOBAHHEM ITPUBOIAT K MOBPEKISHHUIO TUTACTH-
HOK M KpUCTALTHYecKOH pemieTku. Iloatomy Gonee agdexTHBHO AKC-
MeprupoBaHue B BOAHOU cpelie MyTeM MPONOKUTEIBHOTO TIepEMEIIH-
paHuA. K conmecToiikuM MUHepanaM OTHOCHTCS U CEMUOIUT — aHajlor
NaAbLIrOPCKUTA, 00NanaroMi ewe GonblIeld YCTOHUYMBOCTBIO K BO3ACH-
CTBUIO coeil. OH XOpONIO AUCTIeprupyeTcs B IPECHON H MUHEPAIU30-
BaHHOU BoJe, TepMOCTOEK B pacTBopax (>200°C). JIyuwee Kapmosepe-
KO€ MECTOPOXKAEHME NATBITOPCKUTOBLIX IMTMH Poccuu Haxomures B [Lie-
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CELIKOM paitoHe APXaHTEILCKOMN 061, € BHIXOAOM pacTBopa 15 M/t 1 Ha-
ChIMHOM Maccoii ot 0.9376 no 1.085 1‘/CM3, a Takxe Kammno-Jaukosc-
koe B [ToonMockoBbe 1 Bopliesckoe Mectopoxienue B Kanyxckoit o611,
KpoMe mepeuHcIeHHBIX TPYTITT MMHEPAIOB B IIIMHAX COAEPXATCS B
pa3HYHBIX KOMHYECTBAX OKCHIb! Xee3a (Hanpumep Fe,0,), 1ienouHsix
Metaios (Na,O, K,0), menounosemenshbix metaios (Ca0, MgO),
TIPUCYTCTBHIE KOTOPHIX BO MHOTOM OTPEe/IsIET CBOMCTBA ITUH. OKCHIBI
METAJUIOB CBA3aHbl ¢ IMHUCTHIMM MUHepanamu pasaudHo. Yacts ux
MOXKET BXOAUTE B COCTAR IMUHUCTBIX MUHEPATOB, 3aMeliast OKCHIbL a0~
MHHUI, UX APYrasl YacTh CBA3aHA ¢ IIMHUCTHIM BELICCTBOM ciabee U
NpecTaBisieT co6oit 06MeHHbIe 0CHOBaHMS. OIHUM H3 OMPEIENSIIOUIMX
TIPU3HAKOB siBJseTca oTHoleHue Si0,:R,0; (rne R-Al, Fe). 910 ortHo-
LieHHe KoneGeTcs AN MUHEPAJOB MOHTMODHIJUIOHMTOBOMA TPYNMBI OT
4 10 7, KaOJIMHUTOBOI — OT 2 10 3, TMIPOCITIONNUCTOM — OT 3 10 4, Manbi-
TOPCKUTOBON — OT 2.1 10 2.5. ATOMBI KpEMHUS H ATIOMUHHS, BXOISILUE
B KPHUCTAJUIMYECKYIO PEIUETKY NIMHUCTBIX MUHEPAIoB, MOTYT OBITh 3a-
MEIIeHb! IPYTUMU aTOMaMH, TIpHYEM He 0BA3aTeNbHO ¢ ONMHAKOBOH Ba-
JIEHTHOCTBIO. EC/IM MPUCYTCTBYIOT 1BA HOHA € Pa3HO# BANEHTHOCTBIO, TO
* IpeqTIOYTHTENbHEE aacopOupyeTcst HOH ¢ Goliee BHICOKOI BaleHTHOC-
Thio B crieayromeM mopsinke: H >Ba® >S* >Ca®* >Cs™ > Rb* > K' >
Na" >Li* (cTipaBeiTHB He [UIA BCeX MMHHUCTHIX MuHepanos). Hon Bono-
poaa ancopbupyeTcs O4eHb CHILHO, T03ToMy pH 0OKa3biBaeT 3HAUMTENb-
HO€ BIHSTHHE Ha KaTHOHOOMEHHBIe peakiiu. B 9TOM ciay4au dacTHLE
TJVHBL A1 KOMIEHCAMH HEHACBILEHHON BaJIEHTHOCTH aacopoupyioT
U3 BOIHEIX PACTBOPOB KATHOHHI, T.€. IPOUCXOIUT 06MeH KaTHOHOB. Kax-
nast ITMHA obNafaeT onpeneseHHBM KOTUYeCTBOM OGMEHHBIX KATHOHOB:
BNOJHE oIpeneacHHol oOMeHHo# eMkocThio (OE). ITocnenHss Bripa-
KaeTes KOTUIECTBOM MHJUTUTPAMM - 3K BUBAJIEHTOB OGMEHHBIX KATHOHOB,
cofepxamuxcs B 100 r cyxoit ruHbEL. EMKOCTB KAaTHOHHOTO 06MEHa He-
KOTOPBIX TMIMHUCTEIX MUHepanos 1o P.E. [puMy konebnercs B cienyio-
wmux npenenax (Mr.aks/100r):

Kaonuxut .3-15
Tanyasur 2H,0 . 5-10
Wnnut .. 10-40
CenuonuT-aTTanyabIUT .....coveenee. 20-30
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A PasanoB 110 GypoBLIM

L6102 K17 PR oo 40-50
MOHTMOPHIUTOHHT ....vvourenerenereens 80-150
BEPMUKYIIHT ....voeveeveerenivrereeennnnnns 100-150

Oxono 80% OF MOHTMOPWUIOHUTA M WUIHTA TIPUXOAUTCS Ha 6a-
3aIbHBIE TTOBEPXHOCTH. Y Kaonuuuta Gomnbias gacte OF npuxomurest
Ha pa3opBaHiibie CBA3M Y pebep Kpuctawion. I1pu stoM, yeM BoinIe*OF,
TeM BhILIE KOJUIOMIHAS AKTUBHOCTD TJIVHEL, T.€. ee KauecTBo. B rmnanc-
THIX MHHEpaIaX OGMEHHBIMU KaTHoHaMH siistiotest Ca®*, Mg®', K, Na®,
H*, NH;, 13 KOTOPHIX K OCHOBHBIM OTHOCSTCS HATPMIA M KANIIHMIA, TT0-
ITOMY IJIMHBI [TOJIYIWIH COOTBETCTBEHHO Ha3BaHUEe HATPUEBEIX U Kallb-
uMeBsix. He3aBUCHMO 0T cocTaBa OGMEHHOTO KOMITIEKCA BCE IJHHH B
pasuYHOR CTEeNeHH ABISIOTC TUAPODHIBHEIMU.

CyliecTByeT HPOCTOM SKCMIPECC-METON KaUeCTBEHHOTO OpeNeaeHHs
THIA OOMEHHOTO KOMIeKca IMIMH. Eciu ipy no6aBKe XK DTHHUCTOMU cyc-
MEH3UH ¢ BA3KOCTHIO 25 ¢ Kanpimesoit CCB win YIIIP npoucxomur 3a-
[YCTEBAHHE WK PA3KIDKEHHE, TO IMHA B OCHOBHOM HATPUEBOTO THIIA,
¥ HA0GOPOT, eCTM TIPOMCXOIUT PaKIKEHIE M 3aTyCTEBaHHE — TIIMHA B
OCHOBHOM KaJIBIIMEBOTO THUIIA.

4.1.2 KonnovaHocTb MUH

KosmmouasHoCcTh IIMH OnpeaenseTcs: YacTHLIAMU, pasMephl KOTOPBIX
HM3MEHSIOTCS] OT MeTbYailIMX BUAMMBIX TOJBKO TOJ MUKPOCKOIIOM, IO
MOJIEKYJISIPHOTO YPOBH#A (IJIMHUCTasI cycrieH3us ). boibumHcTBo npupon-
HBIX [IMH UMEIOT pasMepsl acTuil MeHee (.01 MM, NpH 3TOM deM 6oIb-
e KOJUIOMAHBIX QPaKIuil ¥ MEHbLIE Pa3MePhl INIMHUCTBIX YACTHUL], TEM
JIydlIe cBOMCTBA OYPOBBLIX pacTBOPOB. YacTHLIbl IMIMHHL Grarojapa Ma-
JIOMY Pa3Mepy YEEPXKUBAIOTCA BO B3BELIEHHOM COCTOSHUM GECKOHEYHO
IONITO B PE3yJibTaTe 6pOYHOBCKOTO ABHXEHHSA BoIbl. [IpH 3TOM CKOPOCTD
OCaXIEHNUS U BAZKOCTD 3aBUCST OT HOBEPXHOCTHHIX SIBICHUIT (yIeTbHOMN
TIOBEPXHOCTH M TTOBEPXHOCTHOM AKTHBHOCTH), KOTODHIE TIPOUCXOIAT 3a
CYET NEKTPOCTATHHYECKOM HEYPABHOBEIIEHHOCTH MOJIEKYJI B TIOBEPXHO-
CTHOM ciloe YyacThll. KomnonmHas akTMBHOCTE 3aBUCHUT OT yAENBHOI Mo~
BEPXHOCTH, MEHAIOUIEHCSA B 3aBUCUMOCTU OT (DOPMBI HACTUIL M UX I10-
BEpXHOCTHO# 9HepriH. Ko/louIHEIEe YacTULBL OGRIYHO COCTABISIIOT He-

174



fhaea 4 Marepuansl W XuMpeareHTsl

Ta6nuua 4.1.2
BbIGOP rMH NO KONNOUAHOCTH

TNOTHOCTL CycneHsuu, HomnouprocTs BLiXOfi FMHUCTOrO
wr/m’ MBI pacteopa, M°/T
<1060 BuicoxokonnonaHasn 10-18
1061-1150 Konnongxas 4-9.9
1151-1300 CpegHeKkonnougHan 3-3.9
1301-1400 ManoKonnonaxan* 1.6-2.9
>1400 Tawenas >1.6

* MK UCNONL30BAHUM MANOKONNOUAHLIX FIMH MUHACTLIA PACTBOP LENECOOBPA3HE rOTOBUTL Ha
BoAHOM pactsope YLUP 10%-10# HonuenTpauun ¢ Ao6askoi 0.5-0.9% KanbyuHUPoBaHHOA
cofbl (WM 3.3-5.5% K HaBecKe FvHbI).

GONBILYIO 00 B TBEPNOiA (ase, HO OKa3bIBAIOT GONBILOE BIMSIHUE HA
cBoficTBa GYpOBOTO pacTBOpa BBUIY CBOEH BHICOKO# akTHBHOCTH. KO-
JIOWIHOCTE SIBAETCS OCHOBHOM XapaKTEpPUCTUKOM, ONpeaensiioIueil Bbl-
XO[I pACTBOPA U3 | TOHHB! IJIMHHI IIPY BSI3KOCTH CYCIICH3WH 251 1¢, ¥ TIpu-
OIIM3HTENIEHO OLCHMBAETCA 10 JAHHEIM Tabi. 4.1.2.

Bonee TOYHO KauecTBO IIIMH OLIEHUBAETCS 110 KO3GhGHIMEHTY KO-
JIOUNATBHOCTH, [Ie DUCIEPCHOCTD [IMH B CYCTICH3HU OTPENesSIETCs Mo
TIpeIE/IbHOM BeJIMYVHE afCOPOLMH OPraHMYeCKOTO KPacUTesA-METHIIE-
HoBo# cunn (MC). MC aacop6ypy1oT YaCTULBI TIMHEI Pa3MEPOM, B OC-
HOBHOM, MeHee 1 MxM. [Ipi 3TOM YCTaHOBJIEHO, YTO | T KONTOMIHBIX
yacTuL CapyTIOXCKOTo GEHTOHUTA B cpenHeM ancopbupyer 59.0 cm® MC.
Ora BeUYNHA IPUHSITA B KAYECTBE STANOHA [IPH CPABHUTENBHOM OLIEH-
K€ aKTUBHOCTY IJIMH U TBepHoit da3sl 6ypoBeix pacTBopoB. Kputepuem
KauyecTBa TIIHH ¥ ITIMHUCTHIX MUHEPAIOB ABMIsieTcsl Ko3hduimenT ko
nonpansHocTH (K), xapakTepusyoLIMii OTHOCUTENBHOE CONEPXaHue
AKTHBHOTO KOJUTOMIHOTO KOMILIEKCA TIIMH B YCIOBHSIX Haubosiee mon-
HOTO JUCITIEPTMPOBAHKA ¥ NIPEACTABIBIIONMIA o600/ OTHOLIEHUE BEIH-
yrHb agcopbuuu MC 1 r uccneayeMoii TIVHEL K BeIMYUHE aacopOLmn
MC 1 r ko/utoMaHBIX yactul CapurioxcKoro 6eHTOHUTA.

K=2,
59
rae B — BenuynHa ancopbuum, cmz/r.
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Jlng onpeneneHya BeTuduHb! axcopbiuu MC, uccnenyemoli IMHOMH,
B3BelIMBaeTcs | I M3MENBYEHHOI TIUHBI (¢ ToyHOCThIO NO 0.01 1) © yue-
TOM BAAXHOCTH, OMeIIAeTCs B KOJIOY, o6asmsercs 15eM’ 3%-Hoit Te-
pexycu Boaopoaa (TOABKO IPH OMpPENeNTeHUH KOIOMIHBIX YaCTHIl B
6yPOBOM DACTBODE, ¢ LEIbIO HEUTPATU3ALIMHI BIUSIHUS XMMpPEareHToB),
0.5 cM® 5 H. pacTBOpa cepHoit kuciorH (14 cM® KOHIIEHTPYPOBAHHOM
CepHOI KMCIOTH BIMBAETCS B 50 M’ NMCTWLIHDOBAHHOM! BOBI U pa3-
Gapnsiercs BOIoM 40 100 cM’, ¢ LEITBIO 3acedb KOHEL THTPOBAHMS) U KU~
nsTHTCa 4 MHH. B KOJIOe ¢ 06paTHBIM xom0omiEHUKOM. Toche oxnaxae-
Husl foGaBnseTcst 35 ¢M’ AUCTIUUTHPOBAHHOM BOIBI, EPEMEIIMBACTCA
TuTpyerca pactBopoM MC (2.225 r MC pactsopsiercs B 150 oM’ IMCTHT-
JIMPOBAHHOM BOIbI U pasbasisieTcs Bogoi 1o 500 CMJ). ITpu noaHOM cop-
6uposany MC rJIHHOM KaIuis, B35Tast U3 KOJIOBI, OCTABAT Ha (pribrpo-
BIBHOI GyMare XeJThIi KPYT, C Pe3KO OUepYeHHOH IpaHMUEH M Mpo-
3payHoll Bojiod. TUTpoBaHKe BeAETCs IO TeX TOp, MOKA OT KalliM Ha
(UIBTPOBANILHON GyMare He IIOSIBUTCS romyGoit opeot ot u3bbitka MC.
Eciin iocyie B3GANTHIBAHHS KOJIOBI B TedeHHE 2 MMH. M HAHECEH!SI KOH-
TPOJILHOM KAIUTM OPEOJl He UCYE3HET, TUTPOBAHHE 3aKOHYEHO.

IIpu onpeneseHHM COAEPXAHUA KOIMTOUAHBIX JacTUL] B 6ypoBOM
pacTBOpe UCIoNb3yeTcs opMysa:

K =BV,

rae V — o0beM MeTUIICHOBOH CMHM U1 TUTPOBAHUA, MJI;

B — pacueTHBIiT KO3GhOUUMEHT, 3aBUCALIMIA OT TOTO, B KAKOM COOT-
HOLIEHHM HeOGXOAUMO SIONYYUTh pe3yabTaT (Macca/oGbeM-B, uiu
06beM/06beM-B,);

B,=100/KV=100/(59-2)=0.85; B,=100/KVp,,=100/59-2:2.6=0.33

V — o6neM BYypOBOTO pAcTBOPA VIS THTPOBAHUSA (2 M), MIT;

P, — IUIOTHOCTD [JIUHHI, 1'/CM3.

TIpu MCTIOIB30BAHUM TSDKETBIX PACTBOPOB WIM C MAJIbIM COAEPXKa-
HueM TBeprol da3bl 1o6aska MC MOXeT cOCTaBUTh TONBKO YacTh MUJL-
JIWIATPA, B CBAZH ¢ HEAOCTATKOM KOJUTOUTHBIX YACTHIL.

B T12611.4.1.2.1 npuseneusi Ko3GpHULHEHTH KOLIOHAATLHOCTA He-
KOTODBIX DJIMH, [e [0Ka3aHo, 4ro GeHToHuToBble IMHEL I 1 II copra ¢
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Tabnuua 4.1.2.1

HanmeHoBaHWe ravHbl Aacop6uua MC, cMa/r K
Yepraccran | copt 44.0 0.75
11 copt 36.0 0.61
Capvrioxckasn | copr 46.0 0.78
I copt 35.0 0.60
OrnaHnuHekan 30.0 0.561
HedreaGagckan 10.5 0.18
KyraHakckas 20.0 0.34
AnbMeTbeBCKas 21.0 0.35
ApymsoscKas 10.5 0.18
NanbiropckuToBasn 28.0 047

0GMEHHO# eMKocTbio Gostee 80 Mr.axs/100 r umeror K>0.6, a ruapociio-
[UCThIE M KAONMHUTOBBIE FIMHBI C 0OMEHHOM EMKOCTBIO MEHee 36 MI.9KB/
100 r umetor K<0.3. C yeenmuennem «K» BbIxoa pacTBopa U xoadhdwrm-
€HT HaOyXaHWs YBEJIMYUBAIOTCA, A IJTMHOEMKOCTh YMeHbiaeTcs. J1o6as-
KM Pa3NMYHbIX XMMPEAreHTOB 3HAYUTENBHO U3MEHSIOT Koadduument
KOJUIOUAATBHOCTH.

3HauMTEbHOE CHIDKEHUE KOJUIOMAATBHOCTH IMH TPOUCXOIUT HIPH
Hanmuuy Beero 0.1% amekTponnTo-koaryissitoB Na,Cr,0,, Ca(OH),,
CaCl,, Al,(SO,);, CaSO, u gp. u B Menbineit creneun NaCl, Na,SO,,
MgCl, u ap. Hanpumep, npu ysenmuenun go6asku NaCl ot 1 no 3%
KOJUIOUAAJIBHOCTD TJIMHBL CHIDXAETCs, a pH Gonbleil KOHUEHTPAuI
NaCl noury He MEHAETCH.

4.1.3 OnpeaeneHune Bbixofja pacrsopa

B cootsercrun ¢ TOCT 25796.1 — 83 Bbixoz pacTBOpa Olpeae/IsieT-
€5 TI0 BA3KOCTH CYCIIEH3MH C HOPMHMPOBAHHOA MaccoBOMH A0Jedl ITTHHEL.
st 3ToTo Gepercs oaHa u3 HaBecok 20, 25, 34, 52, 86 r GEHTOHUTOBOH
WU DalTBITOPCKUTOBOM TIMHBL, BHICYIIMBAEMOi 1o 6 — 101 16 — 25%
CcoOTBETCTBEHHO, 60 1 110 r KAOTMHUT-TUAPOCHIOAUCTON IIMHBI, BBI-
cyiuBaeMolt 10 6-10% u pasMaibiBacTCa IO pasMepa dacTuil He Horee
10 MM. B crakaH cMecHTeabHOM ycTaHOBKH «BopoHexk-2» HalInMBaioT
400 cM’ XOOIHON BOIBI, HACKMAOTCS HABECKM GEHTOHMTOBON U Kao-
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Tabnuua 4.1.3.1

MoKazaHus Wkans! Hagecxa GeHTOHUTOBOM H Bbixoa
BMCKO3MMETDA aNIbIrOPCKUTOBOA FAMHI, T pacTeopa,
20 25 34 52 86 /T
Yron 3axkpyausaHus >80 >80 >80 >80 >80 >20
NPYHUHBI NO WKane,® <80 280 >80 >80 >80 16 - 19.5
<80 <80 280 >80 >80 12 -155
<80 <80 <80 280 >80 8-115
<80 <80 <80 <80 280 5-75
<80 <80 <80 <80 <80 A0 4.5
Tatnnua 4.1.3.2
[l WKans Hasecha GALLLA Bhixog
BMCKO3UMETpa 60 110 pacTeopa, M>/T
Yron sakpyyneaus >80 >80 >7.0
NPYKWHB! MO wWKane,® <80 280 4.0-6.5
<80 <80 80 3.5

JIMHUT — THIPOCTIOAMCTOM TIMHEI, 4 TATBITOPCKUTOBOM IMHEI B 400 e’
HAaCHILIEHHOTO PACTBOPA XJIOPHA HATPHUS € TUIOTHOCTHIO 1.20 r/eM’. 3a-
TEM CYCTIEH3MH MepeMelmBalotes Ha 2-1 ckopocty 20 1 30 MMH. cooT-
BeTCTBeHHO. Ecny monmyyaercs nactoobpasHas Macca, TO OHM BBIOpAchl-
BAIOTCA, ¥ AHAN3 TIOBTOPSETCA ¢ MeHbllieH HaBeckol MMHEL I1py Hu3-
KOM BA3KOCTH CYCHEH3HIt Geperca Gofblias HaBecKa IJIWHEL, a TIPH OT-
HOCHTENBHO HOPMAJIBHOM BS3KOCTH CYCIIEH3UH OCTABIIOTCS B IOKOE
Ha 16-20 yacos. Ilocsie 9T0ro cycTieH3NH MepeMelIMBaiOTCA B TEUCHHE
15 MMH., 3a1MBaIOTCA B KoHTeHHep npubopa BCH-3 mo pucku, cHoba
TePeMELMBAIOTCS IPU YACTOTE BpaleHus 600 MKH.' 10 JOCTHXEHNS Y-
TOWYMBOTO IOKA3aHMsA 1HKaIbl npubopa. Eciu npy 3ToM mokazaHus
urkassl puGopa Gosee 200, MCBITAHUE TIpeKpalnaeTcsi, TaK KaK yroi
3aKPYYMBAHUSA IPYXUHBL GyneT 3aenomo Gonpire §80°. Brixon pacTeopa
omnpenensercs no Tadn. 4.1.3.1, 4.1.3.2.

HenocTaTKaMM 3TOr0 MeTOJa SIBIAIOTCS MPOLECC CYLIKY, TAE HeT
. TIPOCTOM METONMKHM CYHIKH 10 KOHKPETHOM BJIaXHOCTH, a TaKXKe 3ajIU-
MaHue MENbHULEBI NATHITOPCKUTOBO IMMHOM NPU NMOMOJIE C €€ BIAKHO-
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¢TI0 16-25%. D10 BHIHYXIAET NOCAEAHION MOACYLIMBATD A0 BJIAKHOC-
T 8-12%, UT0O CHUXKACT BBIXO PacTBOpA.

TIpy HcnonB30BaHUM MECTHBIX KapbepHEIX TIHH TS TMPUIOTOBIE-
Hua GypOBBIX PACTBOPOB CYIIECTBYET HOBONBHO 3¢ (heKTUBHAS METO-
KA OTPEAENCHUS BBIXOJA PAcTBOPA, MPELyCMATPUBAIOIIAS TOTyYe-
HEe BI3KOCTH 2511 ¢ ¢ NOCHEnYIOLIMM PacdeToOM BHIXONA PACTBOpA 110
mwiotHocTH. s 3Toro Gepetcs ABa o6beMa 400 cM’ xonogHol BOZMI,
nobasisiercst 60 u 110 r no6oii TIMHBL HA CYX0€ BEIECTBO € YUETOM
BJIaXHOCTH, MIEPEMEIINBAETCI HA YyCTaHOBKe «BopoHex-2» Ha 2-oit
CKOpocTH B TedeHHe 20 MUH. M ocTasisieTcss B nokoe Ha 16-20 yacos.
IIpn Herexydeit BA3KOCTU npoda pa3dapigercs BoAOH, nepeMelluBa-
ercst 15 MuH. U 3aMmepseTca BI3KocTh. Eciu oHa Gonbie 251 ¢, 1O
CYCIICH3Hs ¢ HaBeCKoit 60 1 pa3baB/mieTcst BOAOH A0 MOCTOAHHOM Bs3-
KxocTH 2511 ¢. 3aMepsiioTes BCe OCTAMBHBIC MAPAMETPDI, a4 CYCIICH3MS C
HaBeckoii 110 r BEIOpACHIBAETCS. 3aTeM K CYCITEH3HH ¢ BSI3KOCTbIO 25E] ¢
nmoGasisiercs 0.5 — 0.9 % KanbLMHUPOBAHHOM COOBI K 061eMy 06beMy
cycnerzuu win 3.5 — 5.5 % K HaBecKe IMUHBI, TepeMenBaeTcs | yac u
3aMepsieTCst BI3KOCTh, Ecn oHa Gosblie 25 ¢, To pa3bapisgercs BOLOM.
-3aMepsIIOTCS. BCe TIApaMeTphl M PACCUNTHIBACTCA BBIXOJ IO IUIOTHOCTH
1o hopmyse

B =0.63/(p, - 1).

Ecan Ba3kocTh He U3MEHWIACh TOC/e TOBABKH KATBLMHUPOBAHHON
coftel (25 ¢), TO 3TO XapaxTepUsyeT HaIUIUe GONBIIOrO KOMMYECTBa Ka-
THOHOB KAJIBLIMS YUIM HATPUS, TTOJABLTIONIMX MPOLiecC OOMeHa KaTHo-
HOB. ClleIyeT OTMETHTh, YTO BRIXOL PACTBOPA TPH UCHOMB30BAHUN ITHX
METOIUK TIPUMEPHO OAMHAKOB, HO B TIOCTEIHEM CIIydae HCKITIOUAeTCs
BpEMSI Ha CYIIKY [JIMHEL,

CyecTByeT 3KCIpecc-MeToI ONPEeNeIeHNs BBIXOIa PAcTBOPA, mpe-
JyCMATPUBAIOUINH 106aBKY MpoGHl 060 ITHHLI Maccoit 60 u 110 r B
Kurrmyo somy. CycleHs3us nepeMenmBaeTcst 15 MUH., oxaxaaeTcs 10
KOMHATHOH TeMIIepaTyphl, JOBOIUTCA A0 TOCTOSHHON BS3KOCTH 25+ 1c¢
M 3aMePSIOTCA BCE MapaMeTphL.
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4.1.4 apatauma n HabyxaHue riamH

Bce MIMHUCTBIE MHHEPABL a[ICOPOUPYIOT Pa3IMIHOE KOJTUUECTBO
BOIbI U 8 GoJblIEH CTEHEHH MOHTMODUIUIOHMT 33 cUeT cnabrix ceaseit
¥ HabyxaHMs KPUCTAUTHUECKOH pelileTKH. AICOpOLIUA BOAbI BHYTPH 00-
MEHHOTO CJ105 BbI3blBaeT hheKTUBHOE HabyXaHue IITMHUCTOH CTPYK-
TYpBI, TaK KAK MOJEKYJIBI BOJBI OTTECHSIOT CIOU [0 TeX IOp, M0Ka B
TPOCTPAHCTBE, COAEePXAIlEM OMUH CJIOH aTOMOB HATPUS WU KalTbLIUs,
HE OKaXeTcs 4YeTbipe ¥ 6osee Moekya Boabl. [1is HATPUEBOrO MOHT-
MOPHJUIOHUTA 3TO PAcCTOSTHUE (MEXIY 0a3albHBIMU MOBEPXHOCTSIMU)
MOXeT yBesuuuBaTees 10 800% mocne ruapataluy, A KaibLIHEBOTO
GEHTOHMTA BCero Ha 34%. OTaebHbIC ITACTUHB 1JIMHBI TAKXKE aacop-
OHPYIOT BOAY Ha CBOMX HapyXHBIX MIOBEPXHOCTAX, I/l OHA yAEPXHBa-
€TCsl ANEKTPOCTATHUECKUM IPUTSDKEHUEM PacNaBLIMXCS] AaTOMHBIX CBS-
3eil (xpucTaInyeckoe HabyxaHue). M3BecTHO Takxe oCMOTHYECKOE
HabyxaHue, rie KOHUEHTPALHs KaTHOHOB MEXIY C/I0AMH YacTHL 6oib-
1IIe X KOHLIEHTPALUYH B OCHOBHOH Macce pacTBopa. [ToatoMy Boaa BT-
TMBAETCA B MEXCIOEBOE MPOCTPAHCTBO BBUAY Pa3HHLIbLl B KOHLEHTpa-
LMY 3JeKTPONUTA, Pa3ABUraeT cJou ¢ HabyxaHuem nocneauux. Ocmo-
THYECKOe HabyXaHWe 10 CPaBHEHUIO ¢ KPUCTALTMYECKUM MPUBOLHUT K
6oNbIIOMY YBenHdYeHHIO 061ero o6beMa. Hanpumep, HaTpHeBbIH MOH-
TMOPUW/IOHUT MPH KPUCTALIHYECKOM HabyxaHUHK afcopOupyeT OKoJIo
0.5 r Boabl Ha | T cyxoil IIMHBL, ¥ €70 0OBEM Y BAUBACTCH, @ TPU OCMO-
TUYECKOM HalyxaHWm oH ancop6upyer okoso 10 r Boasl Ha 1 1 cyxoit
[JIMHBI, T.€. €ro 06beM BospacTaeT B 20 pa3 (o6 ocMoce ¢M. t.6). Kao-
JIMHMTOBHIE TIUHBI THAPATHPYIOTC M HabyXaloT B BOJE IIOXO0, IO3TO-
MY CYCNIEH3WM U3 HUX HEYCTOMYWBRL. [MAPOCHIOANCTEIE U MabITOPC-
KUTOBBIC TIMHEI 3aHUMAIOT MPOMEXYTOYHOE MonoxeHue. Tuapartaumst
M HabyxaHWe [JIMH 3aBUCSIT TAKXKE OT COOTHOLLUEHUS] CBOGOIHOM U CBSI-
3aHHOM BOIbI, €€ MUHEPATM3ALIMH, LICJIOYHOCTH U TeMIlepaTypsl. Yc-
TAHOBJIEHO, YTO YeM BOJIbIle CBA3aHHOM BOMBI, TEM MeHbLIe HAGYXaloT
TJIUHBI, TIPY 3TOM CBSI3aHHAs BO/IA TEPSIET PACTBOPSIOLIYIO CIIOCOOHOCTb.
Bona, conepxaniasg pa3fiMiHbie MUHEPAIbHBIE COMH, PE3KO CHUXAET
rufpobUIBLHOCTD IJIMH U KOJMYECTBO CBsi3aHHOM Boabl. Tak y 3%-HbIx
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cycrieH3nii ackanrens npu gobaske 0.1% NaCl conepxanue cBsizaH-
HOIt Boabl cHuxaetcs 10 7.4%, npu no6aeke 0.5% NaCl — 1o 3.4%, a
npu 10% NaCl B cBA3aHHOM BUAe HaXOAUTCH JMLIBL 1.72% Bcelt Boob
CHCTEMBI. B KMCITBIX M CHJIBHO IETOYHBIX CPeaxX CONEPKAHUE CBI3aH -
HO# BOABI TAKKE HEBEJIMKO, TPH 3TOM FIHHBI OYEHbB TIOX0 HABYXaloT U
pacnyckatorcs. [IpH NOBLILICHHOR TEMIIepaType KOJIHUUECTBO CBS3aH-
HOU BOAb! yMeHblIaeTcs1 B 1.5 pasa, a mpouecc HabyxaHHsl BO3PACTaeT B
HECKOJIbKO pa3. YBEIMUCHUS KOIHYECTBA CBA3AHHOM BOABI, CHUXEHHS
HaBbYXaeMOCTH U MOBHIMIEHUS TPOYHOCTH [JIMH MOXHO NOCTUTHYTH
nmyTeM crelyaibHbiX 100aBOK HEKOTOPBIX 3aeKTpoauTos. Cieayer
y4ecTb, YTO MpPEAeAbHAs TMAPATALUS [JIMHBI HACTYNAET NPH ee BAaX-~
HocTH 0KOJIO 20%, BKTIOYast afCOPOLIMOHHO CBA3aHHYIO BOLY, HO 2Ta
BOJa HC ABIACTCA TMCIIEPCMOHHOM CPenoit.

4.1.5 OnpepeneHve HaGyxaHusi IUH

Habyxanue riuH value BCEro OLEHMBAETCA MO YBelTMYeHHIO oObeMa
npo6bl, namepsieMoit npn6opoM ITHY, KOTOpBIH COCTOMT U3 LIWIMHApa
¢ rfepHOPUPOBAHHBIM THHLIEM, TOPILLHS CO IITOKOM, KPHIIIKH € HHAU-
KaTOpPOM 4aCOBOTO THIIA, MEPHOTO YCTPOMCTBA, COCTOALIETO U3 CTAKa-
Ha co cKoboil 1 TepMomMeTpa. Ha 1Ho LnmMHApa yKiagpiBaeTcsl TMCTOK
duneTpoBanbHOIt GymMaru, Ha KOTOpoOil paBHOMepHO Hachlmaetcs 4 T
[IIMHOMOPOLIKA (TTUHBI) M HAKPBIBACTCH CBEPXY TUCTOM (PUILTPOBAJIb-
Hoii GyMaru. 3aTeM B UMAWHIAD BBOAWUTCS TODlIeHb, YCTAHABIUBACTCH
KpBIIIKA, LWIKMHAD B cOope MOMEIaeTcs B MEPHOE YCTPOHCTBO M BBO-
JIATCS B CTAKaH, 3aMOTHEHHBIM Ha 1.5 CM BbIIIIE MOPLIHS UCCAERYEMOlL
KHAKOCTBIO. KHIAKOCTH Yepe3 OTBCPCTUA B AHMUIE WWIMHAPA TPOHU-
KaeT K npobe, CMauMBaeT e¢ U BHITECHAST U3 Hee Bosayx. Hauano cMa-
YHBAHUA, OTMEUAEMOE TI0 PBIBKY CTPENTKH, SIBASETCS HA4aNOM OfbITA.
H3Mepenue mpomonxaercs S0 TEX MOP, MOKa CTPENKA HE YCTAHOBUTCH
Ha MOCTOSTHHOM BeJMuMHe, Tociie Yero pacCUMThIBaeTCst 06beM Haby-
XaHMd No dopMyiie: )

v,

Hab.

=V, +V, Y,
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1€ V5, — 00BeM HaGyXIIIeit IIHHBI, CM’;
V, — 00beM cyxoil IJIMHEL B TIPoGe, oM’
V,, — 06EM MOTIONIEHHOM XUIKOCTH, CM’;
V! — 06BeM NMMOGUIH30BAHHOM KIIKOCTH, CM’;

LYY Yy

i€ m — Macca INIMHBIL, I'; p — IUVIOTHOCTD IJIMHBI, l'/CM].'
Vna6. = HHnG,'Snpuﬁ,’

e H,,; — BbICOTa HaGyXeit IpoBsL, cM’;
S,pus. — LWIOIIAND oce HabyxaHus, oM’

Vie= Vi, - Vo)teB,
e tgB — yroi, XapakTepusyiolmii u3MeHeHUe 0GbeMOB IVIHH, TPajl.

Vv,

way Hunu.'snpnﬁ,s

rae H,,, — BbICOTa CyX0ii IpOOEI, CM;

nd’ V,
S =3 WP =Y

Hac.

V= Vna'r = vo;

x

V,

X

Koaddunuent Habyxanus K, = v

%

Koaddumment nornomenus Boxst 1 r rmnbl K, = —-
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4.1.6 OnpepeneHue coneCTORKOCTH MUK

OdeHb BAXHOE 3HAYCHUE UMEET CONECTONKOCTh TIKH, UCIOIb3Ye-
MBIX UL IPUTOTOBNSHUS GYPOBBIX PACTBOPOB, CTAHAAPTH HA KOTOPYIO
OTCYTCTBYIOT. I MPOBEPKH CONECTONKOCTH TOTOBATCSH ABE CYCHEH3IHUK
73 200 © TIHBL ¥ 400 cM’ BOIBI ¢ OCTOSHHOI BSI3KOCTBIO 25 L¢ 1O BTO-
poii METONMKE, YKa3aHHOMH TIpY ONpeleeHuH BhIxona pacTeopa. Ilocne
3aMepa BCeX NapaMeTpoB B NepBylo 1poly nobarisietcs 25% NaCl k 06be-
My cycreH3ud, Bo Bropyio — 0.01% CaCl,, nepeMemmBaeTcs 5 MMH. Ha
11epBOY CKOPOCTH, ONPEAENAIOTCS MAPAMETPh! M OCTABISIIOTCS B NOKOE
Ha 16-20 gacoB. 3ateM CyCIIeH3MH NMepeMetInBaloTcs 15 MUH., 3aMepsi-
J10TCS BCE TTAPAMETPBI U OLPEAENASTCS CONECTONKOCTD MO CAEAYIOLIMM
KPUTEPUAM: IVIMHA CONECTOMKAS K OJHO~ U ABYXBAJICHTHBIM COMSAM , ECIH
YcJIOBHasI BSI3KOCTB OBBICHIIACH He Botee yeM Ha 15 ¢, a dubrparus Ha
25%, TaK KaK B IPECHOM CYCTIEH3HU OMPEHEIISCTCS KAXKYIIAsACA BAIKOCTb,
KOTOpasi MOXET U3MEHUTHCS BO BPEMEHU.

4.1.7 OnpegeneHue coaepxaHna necka

B coorsercraun ¢ TOCT 25796.3-83 B crakan Hanmsaetcss 400 cm’
BOJABI HATPETON 0 KMIeHHUs, 1oGasusercst 10 cM® 5%-HOro pacTBopa M-
podochopHokucioro Hatpus (Na,H,P,0,), 10 r ruHbI, IepeMelmpa-
10T 30 MUH. ¥ 1a10T OTCTOATHCA | MUH. JKHMIKOCTE CIMBAIOT, OCANOK CMBI-
BAIOT BOJOK B IPEABAPUTENBHO B3BEIICHHYIO Yallly, PACTUPAIOT PE3UHO~
BOIi IPOGKOM M HECKOJBKO a3 MPOMBIBAIOT JO WCYE3HOBEHHUS MYTH.
OcTaToK BRICYHIHBAIOT B CYINWIBHOM wwiKady rpu 10533°C mo nmocrosH-
HOIl MAacCHI, OXJIAXIAI0T, B3BEILIUBAIOT U OIPEAEIIIOT MACCOBYIO JOMIO
Tiecka B MPOLEHTAX Mo opMyrne:

_ (m-my)

2100,

e my, n,, m — Macca Jalll ¢ CYXMM OCTAaTKOM, Yallli 1 HAaBECKU I'MU-
HBI, I, COOTBCTCTBCHHO.
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4.1.8 OnpeaeneHne NOTPeGHOCTU MMUHBI

IIpumep. Onpefennts pacxol TOBAPHOM TIHUHBI K BOOBI LIS IIPUTO-
TOBJICHHs CyCTIeH3MH ¢ p = 1.20 T/cM’, a TakKe ee KOHIEHTPALYIO U CIIO-
€00 CHUXEHUS IIOTHOCTH.

D,-Ps 1.20-1.0

L e L 0.133x
PPy 25-10
Macca raunast M, = V-p, = 0.133:2.5=0.332 xr
O6pemBombl V, = 1-V, =1.0-0.133=0.867n
Macca Bogst M, = V,p, = 0.867-1.0 = 0.867 kr

100-M, _ 100-0.332

OO0BEM INIMHE V, =

Konnentpauusa mmunsl C, = V.1, 010 27.7%
VBenuueHue KOHIICHTpALn
IIHHEL 10 35% V,(C-C)) 1.0(35-27.7)

=P g0, 0035 sk

CHUXXEHHE KOHIIEHTPALi

oHel ¢ 27.7% 1o 20% (27.7-1000/20) - 1000 = 0,385 1 BOIBL
B | 7 pacTBOpa ITyTEM

00aBKU BOIBI

Pacxon mMHBL (TJTMHO- O6bem mactsr 1000-40/100 = 400 cm’
TTOpO1IKa) MpH K06aBKe

40 % TITUHUCTOM MacThbl O6umit 06beM CYCIIEH3UU

20%-HO# KOHUEHTPaLUH 1000 + 400 = 1400 cm’

Haln Coaepxanue rHb! B 40% nacTer

40-20/100 = 8%

Conepxanue sl B 400 oM’ macTsI

1400-100/400 = 350 r wiu

B 06ueM o6beme 100-20/350 = 5.6 %
O6uras dopmyna s .
OmpesiefIeHHs pacxoa pdpp)  25(1.2-10)

TJTUHBL pP= - P. 75-10

=0.332kr
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2
V,, V, — 00beM IJIMHH ¥ BOIEI, CM ;
Pps Dps Pr ~— IUIOTHOCTB PAacTBOpPa, BOABI H IJIMHBI, r/em’;
C,, C, — KOHIIEHTpALUsI ITMHEL TpeGyeMast, ucxonHas, %.

4.1.9 MoauduuupoBaHue ruH

OCHOBHO# 11€71510 MOTUGUIUPOBAHUS TJIMH SBISIETCS MOBHIICHUE
Ka4eCcTBA TITMHKUCTOTO CHIPBS (BBIXOZA PACTBOPA), BO3MOXKHOCTD UX B3a-
VIMOJCHCTBHS C HENOSIPHOH (YIJIeBOOOPOAHOI) CPEMOM M TIOBLILICHUE
cosiecToMKOoCTH. TIpy 9TOM MOAU(DUKATOPH! CIIOCOGCTBYIOT CHIKEHUIO
SHEPTETUYECKHUX 3aTPaT HA MEXaHOAKTHBALIMOHHOE PaspyIIeHIe TITHHI-
CTBIX YaCTUL] BCACACTBUE CHIDKSHUS TIOBEPXHOCTHOM SHEPTHH.

MonndukaTopsl 0 cBoeMy HasHAUEHHIO Jensres Ha 4 rpymmst. K
TIEPBOIL TPYTITIE OTHOCSTCS PEareHThl, COAePXAIlUe OOMEHHBIN HATphil
(Na,CO,, NaOH, Na,PO,, Na,B,0,, NaF), kKaTHOH KOTOPOro SIBIAETCS
AKTHBHBIM THAPOGOWIBHEIM CTAGUTU3aTOPOM, CBI3BIBAIONIUM YACTHIHO
BOZY B TIOBEPXHOCTHOM CJIO€ M B3aUMOICHCTBYIOIINH C HBYXBAJICHTHBI-
MH KaTHOHAMH TJIHH. B pesynsrate o6MeHHO U MONEKYJIAPHOM ancop-
GUMH YBeTIMINBAETCS [IEJIOYHOCTD IMIHH, YTO MPABOIUT K PA3BUTIIO TH/I-
PaTHBIX CIOEB BOKPYT TIMHUCTHIX YaCTHL, UX MENTU3ALNH U TUCIEPIu-
poBaHU©. [Ipy TOMHOM HACHIUCHUM MOHAMH HATPUSA MOJICKYISPHBIC
CHWJIBI CLETUTCHUSI MEXIY YaCTUUAMU OTCYTCTBYIOT, HO He BCEITA TOBbI-
LIaeTcsl BA3KOCTh M BRIXOI PACTBOPA. DTO TPOUCXOIUT, KOra oOMeH~
HBIM KadblUN HAXOOWUTCS B TPYIHOTZOCTYMHOM MEXITAKETHOM MpPO-
CTPAHCTBE U /s €T0 H3BICUSHUA HEOGXOIMMO TPONOIKUTENBHOS BPE-
Msl, a TAKKE YaCTMYHOE KaIbLUMHUPOBAHUE DIMHE! U Haamuue uoHa K
Gonee 3 Mr-aks/100r. JlocTHXeHHEe MAKCUMANBHOIO BBIXONA PACTEODA ITPU
MOIUGbHULMPOBAHHUH TTIMHEI TTONYJAETCs TOTHAA, KOTJa ajcopbupyercs He
meHee 50% ot BeezeHHOU Na,CO,, a yBeU4eHMe BEIXOAA PacTBOpa IIpU
no6asKe 060ro MogudHKaTOpa JOJDKHO GBITh He MeHee 3 M3/T, HHaye
IJTMHAa HerogHa. [1py TexHoMorndeckoi HeoOX0MMOCTH HATPUEBHIE T -
HBI MOXHO JIPEBPATUTH B KATBLIKEBHIE, IyTeM HX 06pabOTKU KATHOHAMU
KaJIBITUS (M3BECTKOBAHUE, BBOJ THIICA MM XJIOpuaa Kaublus). Takue
ITIMHET MMEIOT HU3KOES OCMOTHYECKOE ABIeHHE, Cl1abo HaByXaloT | IHC-
MEPrupyloTcs B BOIE, UMEIOT HU3KHUIF BBIXOH PacTBOpa.
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Ko BTOpOIi rpyrine MoAUGHKATOPOB OTHOCATCS MATOPACTBOPUMBIE
OKCHIbl Martusi u 6apusi, 1moji NeficTBHEM KOTOPBIX HabJII0JacTCs yBe-
JIAYEHUE BISKOCTH CYCNEH3WH, B TOM YUCIE U TeX, KOTOpbie He Habyxa-
10T Wim cinabo Habyxator B pucyrersun Na,CO,. Ho mpu sToM pesko
yBeanuuBaeTcs GUIBTPALMS CYCIICH3UH, T03TOMY JAHHBIH TUII MOAW~
(UKATOPOB NMPUMEHSETCA TOABKO JULS ITANBINOPCKUTOBBIX IIMH. Eciv ke
JI06aBKy OKCHIa MArHUS TIPOU3BOAMTHL COBMECTHO ¢ Na,CO; (0.6-0.9 u
1.2-1.8 % coOTBETCTBEHHO) K OOBIYHBIM IIMHAM, BLIXOJ PACTBOPA MOJY-
qaetcs Gonpine, yeM Tpu Aobaske Tonbko Na,CO,, nipu 3ToM GHIETpa-
LIUA CYCIIEH3MM He MOBRIILIAeTCs. B KauecTBe OKCHIIa MarHUs MOXHO UC-
TIONb30BATh KaycTuueckui marnesuT Mapku [IMK-87, a wia moBbiie-
HHS BBIXOIA pacTBOpa 106aisnTh cononumep M-14 BB. Mexanusm aefi-
CTBHs1 OKCHIA Mariivsl 3aKJIK0UaeTCA B CIISAYIOLIECM. MgO IUIOXO pacTBO-
pum B Boze (0.00062 r Ha 100 r Bompl), HO O6pa3yeMklit B Boe TMAPO-
kapGouat maraus (3MgCO, Mg(OH),-3H,0) pactBopsercs yxe Jyyiue
(0.4 r na 100 r Boaw). Conepxanue Mg(OH), B MgO cocrasiser 6-8%, a
MPpY KOHTaKTe ¢ Boxo# yxe 20 — 24%. Jobaeka Na,CO; B cucteMy fo-
3BOJISAET YBEJIUIMUTD PEAKIMOHHYIO COCOOHOCTh OKCHa MarHus B 5 pa3
BBMIY 00pa30BaHMsT HE TOJILKO IMAPOXCOKAapOOHaTa MarHHs1, HO U JIeTKO
pacrBopimMoro Mg(HCO,), Beiencrsue runponusa MgO. Ilpu aToM no-
nasngetcs o6meH HoHoB Na' Ha Ca”", cHIKaeTcs AMCTIeprIpoBaHHE |-
HMCTBIX YaCTHIL 3a CYET CHIDKEHHSI HX TMAPOGDUNBHOCTH U 06pa3oBaHHA
Ha MOBEPXHOCTH YacTHL, KapOoHaToB (kapGoHusauus MgO rpu coenu-
Henuu ¢ CO,). .

K Tpetseil rpyniie MOauGMKATOPOB OTHOCATCS COTIONMAMEDBI METa-
KDIWIOBOM KHCJIOTH, OIUH KOMIIOHEHT KOTOPBIX XOPOLIO CBA3BIBACTCS C
[OBEPXHOCTHIO INTMHHCTOM YACTULIBL 33 CYET XUMMYIECKOTO B3aUMOAEH-
CTBHsA, BOEOPO/HBIX CBsA3eii 1 APYTHX (aKTOpOB, NOHIKAA MEX(Da3HYIO
TOBEPXHOCTHYIO JHEPTHIO, @ BTOPOH IMApPodUIH3NpYET HOBEPXHOCTD
TBEpHOi (assl U criocob6eTByeT CHIDKEHUIO (hiuibTpanuu. [Ipu 3tom yBe-
JNHUYUBAETCH IMEKTPOCTATHUECCKOE OTTATKMBaHUE MEXY 4acTULIAMH ¢
06pa3oBAHMEM TPEXMEPHBIX MOTUMEPOCHTOHUTOBBIX CTPYKTYP M MH-
TEHCHBHBEIM POCTOM BS3KOCTH pacTBopa. M3 oTeyecTBEHHBIX COMOIH-
MEPOB WCIONAb3YeTCsI, B OCHOBHOM, M-14BB B couetanuu ¢ Na,CO;,
KOTOpPBIN MMEET MOJIEKYJISAPHYIO Maccy B 4-5 pa3 BbILlIE, YEM BBITYCKaB-
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muifcs paHee MeTac, BA3KOCTh 1%-HOTO BOAHO-IIETOYHOTO PacTBOpa
80-1050 mITa-c u sBsieTcst Hanbosiee addheKTUBHBIM MOTUGDUKATOPOM.
Ipu sToM Jyymme 3apy6exHble MOnUMUKATOPH TAHHOIO K1AcCa UME-
0T BA3KOCTh 1%-Horo pacrsopa B npesenax 1000-14000 mITa-c. Cnenyet
OTMETHTD, YTO TAKUE TNIHHbI (TIMHOTIOPOIIKH) MOTYT UCIIOIb30BATHLC
TIPH YCJIOBUHM, €CJIM KECTKOCTb BOAILI COCTABIAET He Goutee 15-17 MnokB/N
wiH (15-40.08):2=300 Mr/n rpu 00A3aTEABHOIM NPEABAPUTENBLHOM €70 THA-
patauuu. 3A0 «Ilomuuenn», . BiaguMup, BeIycKaeT KOMOUHUPOBaH-
HyIo nonuMepHyo 1o6asky (KITJI-BJI), NOBBILIAIONIYIO BBIXOM PACTBO-
pa B 3-5 pas.

K uerBepToii rpymmne MoguduKaTOPOB OTHOCATCA KATHOHOAKTHB-
Hele [IAB, criocobeTBylOmNe B3aUMOIESHCTBUIO [IMH ¢ YIJIEBOAOPOIa-
MH UM npeppanjarlime ux B Opl"aHO(l)PUIbHOS cocrogHue. OCHOBHBIM Ha-
3HaueHHEM OPraHOMUIBHbIX IJIMH SBJSETCS 3aMeHa BHICOKOOKHUCIEH-
HOro OMTYMa, MBLT M 3MYJIBIaTOPOB B PACTBOpaxX Ha YIJIeBOZOPOTHOM
ocHoBe (PYO), ¢ uenbo 06pazoBaHus refieit U YCTONUMBOM KOPKH Ha
CTEHKAX CKBAXUHBI NPU pa3OypUBAaHHU TOJBKO KaTUHHO-MarHHEBBIX
coneii. MapecTHo, uTO BCe copTa GUTYMa TPU BBICOKMX TeMIlepaTypax
PacTBOPSIIOTCS B YIJIEBOJOPOIHBIX Cpelax M MepeXoiiT B UCTUHHBIE
(HBIOTOHOBCKME) XUJKOCTH, He obanaoline CBOUCTBAMH KOPKOOG-
pasoBaHus. [lockonbKy M06asi DMHa ruapoduibHa B PasnuiHON cTe-
MEeHH U HE MOXET B €CTECTBEHHOM COCTOSTHHM AMCIIEPTUPOBATHCH B YT-
JIEBOIOPOIAX, TO €€ NMEePEBOAAT B OPraHOGUIBHOE COCTOSIHUE € TOMO-
HIBIO YETBEPTUYHBIX aNQaTHyecKuX aMAHOB, UMEIOILUX OT 12 1o 22
aTOMOB YIJIepoIa B OJHOM U3 ANKWUIBHBIX LieNeH, HATPUMED, alKMI-
GeH3WIMMETHIaMMOH U~ x1opuna. ABJIM-xmopus Belllyckaetcs B
Buge 50%-HOro pacTBOpa B M3OMPOIMJIOBOM CIIMPTE, €TI0 COOTHOLLIE-
HMe ¢ ruHo# coctasnsier 0.5:1. OpraHoduabHas rJ11MHa FOTOBUTCS TTy-
TEM 3aTOTOBKU BOOHOM 5%-Hoit cyCTIeH3MH U3 GEHTOHMTA WM NANbi-
FOPCKUTA, B KOTOPHIit nobasmsietcs 2%-Hblit pacrsop [TAB. Ipu aTom
aMMHOTPYIIITE 3aMEeHIAIOT KATHOHBI HATPUSL U Kajibliust B IJIMHE, & yITe-
BOAOPOIHBIE IIEIH BHTECHSIOT aICOPOMPOBAHHEIE MOIEKYNHl BOALL. [iu-
Ha BRIIAZACT B 0CANO0K, €6 OTAC/SIOT, IIPOMBIBAIOT BOTOU U cymmat. s
TIOJiyYEHNS OPTaHOMWIBHON IIMHBI MOXET UCIIOIb30BaThest U 50% -Hblit
BOIHBI pacTBop katamuHa — AB (TY 6-01-816-75), koTophiil He u3-
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MEHSIET TMAPOGUABHOCTD IIMHB O CPaBHEHUIO ¢ GOJBHIMHCTBOM [pY-
r'MX KaTHoHoaKTUBHBIX [TAB, nenaomnx NOBEPXHOCTh [MHB THAPO-
(G o6HOIt, a TaKXKe ATKUIMPOBAHHBIE KyOOBbIE OCTATKU ATKWIIUMETH-
NaMUHOB, BeIMycKaeMble BonrogoHckum duanasom BHUHTIIAB u uc-
NOMb3YEMBIE B COCTABE TEPMOCTORKMX HHBEPTHBIX aMyNbcuii. JoGaska
opranodMIbHOI IHHE B PYO coctabaser ot 6 1o 40 xr/M’ . TIpu me-
noJb3oBaHuu PYO ¢ BbICOKOIM huabTpauneit, ¢ Heabio NoBblLIEHHUs Me-
XaHMYeCKoH CKOPOCTH 6ypeHHs KOHUEHTpaLus opraHo®OUIbHOA TIu-
Hbl YBEIMUMBACTCS, a B HaAMaKePHBIX XUAKOCTAX B paiioHax KpaiiHe-
ro Cesepa cocTaisieT 10 140kr/M’, OpraHoGEHTOHUT BhITTycKaeTcs Mo
TY 095-003-11475315-2000 OO0 «KoHcnT-A», Mockga, a/g 29. 3a py-
6eXO0M BBINTyCKaeTcsl OpraHOMUIbHAS IUHA ¢ MCTIOJIB30BaHUEM MOIHU~
duxaropa Ha 6a3e AMHHOMPOUIBOOHBIX, KOTOPAsI 3HAYUTENbHO 3dheK-
TUBHee BBIIIEONUCAHHOU [THHBI U JPYTHX.

CyliecTByeT elle MAThIH cnoco® MoaiM(GULMPOBaHHA TJIMH, 00pabo-
TagHbIX Na,CO; ¢ IOMOIIBIO TOKOB BBICOKOH 4aCTOThI, KOTOPBIE MO3BO-
JISIOT YBEJMYUTh BBIXOJ PACTBOPA U3 HU3KOCOPTHbIX [IMH Ha 50%, HO OH
He TOYYUN PACTIPOCTPAHEHHS 1K3-3a CNOXKHOUN TEXHOIOTHH MOIMGHIIN-
posanus. BMecto rMH B psazie perronos (benopyccus u ip.) ucnonb3yer-
¢4 canponenb (03epHBI W), UMero1Mit ioTHocTs oT 1.6 10 2.3, pH o1 6
10 8, TIPM 3TOM BBIXOJ PacTBopa cocrtasisteT 7-10 M°/T NIpM [IOTHOCTH
1.04-1.06 t/cM u dwnsTpanup 3-6 cMm /30 MUH. 6e3 106aBKK 3aLIUTHHIX
KOJUIOUZOB. CanporieNb sBAACTCS TIPUPOTHBIM GHOTIONUMEPOM, COmep-
JKaIUM OPTaHUYESCKHE U MUHEPATbHBIE KOMITOHEHTHI, 100aBKa KOTOPOTO
IUIA TTOMYYEHUs CTPYKTYPhI PACTBOPA COCTaBIseT OT 2 10 12%.

4.1.10 TexHu4ecKkne TpeGoBaHUSA K rIMHAM

B coorpetctBum ¢ [OCT 25795-83 K [IMHUCTOMY CBIPBIO TIPETBSB-
JIIOTCS CNEAyonme TpeGOBaHUS, UATOXeHHbIE B Ta01. 4.1.10.1, 4.1.10.2.

4.1.11 TMXHONOPOWKKA

TMHOMOpOIIOK BNepBHe Hayany mpuMeHATH B 1928 1. (CIIA), ¢
LIENBIO OONETYEHHUS U YCKOPSHUS IPUTOTOBJIEHHSI U PETYTHPOBAHNS A~
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Marepuant: v xumpearenTel

Ta6nuua 4.1.10.1

HaumenoBaHue
nokasavensa

Mapka GEHTOHWUTOBBIX [UH

B-1

b-2

6-3 54

B-5

6-6

B-7 | 68 | 69

Boixoa rMMHMCTOrO
pactaopa, M%/T

>16

>16

12-15.5|8-11.5

5-7.5

80 4.5

8-11.5|5-7.5|<4.5

NoxaszaTenb Moau-
duumpyemocTy, rpa-
AyC, He MeHee

>80

>80

80 | 80

KoaddpruneHT nna-
CTMYHOCTY CyCTeH-
3um, ¢, He Gonee

1500

Crarnueckoe Ha-
NpsXeHne CaABUra
cycnensin, Ma, He
MeHee

15

Moka3zatens GpubT-
pauun, cM’, He Bonee

15

Maccosas aons nec-
“aHoh ppaKuuu, %,
He 6onee

10

10

Ta6nvua 4.1.10.2

HaumeHoBaHue
nokasarens

MapKa NanbiroPCKUTOBbIX U KADAMHKT-
THAPOCIOLMCTBIX TIIMH

n-1

n-2

n-3 n-4

n-5

11-6/N-7

HI-1 | KI-2 | Kr-3

Bhixoa rnHucTOro
pacteopa, M%/T

>20

16-19.5

12-155(8-11.5

575

no 4.5

>7 |4-65]<3.5

Maccoas gons
nec4aHoi dpparLmun

6 8

8

10

8 8 10

CepuMeHTaLma
CYCNEeH3NK, %,
He 6onee

HE A0nyCKaeTca

MoxasaTens MoOaU-
duumMpyeMocTH,
HEe MeHee

—/80

paMeTpoB OYPOBBIX PACTBOPOB, CHUXEHUS PACXOia MATEPHATIOB M 3KO-
HOMMM 3aTpaT B 2-6 pa3. s 9THUX Leleil UConb3yoTes MOHTMOPUILIO-
HUTOBHIE, KAOTHHNT-THAPOCTIOANUCTBIE M NAIbITOPCKUATOBbIE TJIMHbI, U3
KOTOPBIX Haubobliee paclipocTpaHeHHe TTOEYIWIM [IEPBbIE, HA3BAHHBIE
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f.A. Pazaros 10 GypOBbLIM DBCTBOPAM

B 1898 1. amepukanuem Hajitom GeHTOHHTOM. B MpakTHKe MCIONB3YIOT-
€Sl HATPUEBbI U KAJIbLAEBEl GEHTOHUT, COIEPXAIIUe B COCTABE OHO-
BaJIEHTHbIC meouHble MeTamisl Na™ 1 K i npyxsanenrtasie Ca’* u ap.
cootBercTBeHHO. HatpueBriil 66 HTOHUT XopoLIo HabyxaeT i AUCTIEPTH-
pyercs B IPeCHOH Bojie, JIyUILNe COpTa KOTOPOTO JaloT BBIXOX pacTBOpa
10 30 M’/1. TIpM HEoGXOIMMOCTH HAaTPHEBHIH GEHTOHMT MOXHO TIEpEBE-
CTH B KIbLIUEBHII MyTeM 06paboTKU HOHAMM Ca®. KanbLpenslit 6eH-
TOHHT IJIOX0 HaOyxaeT ¥ IUCHeprupyeTcs B Bofe, JaeT HU3KUIL BHIXOL
pacTBOpa, LI MOBHIINEHNS KOTOPOro MPOU3BOIUTCS 06paboTKa Kallb-
LIMHUPOBAHHOMN conolt (MomudULMpOBaHHEIN IIWHONOpPOILOK). Briep-
BBIE IIIMHOTIOPOILOK, MOMUGUITIPOBAHHBIN OKCHIOM Marius (MgO) Ha-
yann npuMeHaTs B 1929 . (CIA). Cymka MoaupHuUpoBaHHOTO K-
HUCTOIO CBIPBA NMPOU3BOAUTCA INPU YMEPECHHBIX TEMIICPATYPAX, TaK KakK
IIPY TIOBBIMICHHBIX TEMITEPATYPaX CHIXKAETCH €r0 THAPO(hILHOCTD, Ha~
GnromaeTcs MOBEPXHOCTHAST KPUCTANIN3AIUS [IHHEI, YIIPOYHEHHUE CBA-
311 OGMEHHBIX KATHOHOB € HOBEPXHOCTHIO YaCTUI] TNTMHBL, 9TO 3aMeUIsIeT
KHHETHKY UX T'MpaTaliy, yBeIMYMBAET 3aTPaThl 3HEPTUM Ha JE3UHTeT-
PalHIO TJIMHBI U YXYAIIAET TEXHONOIMYECKHE CBOMCTBA IMTHHOIIOPOMIKA.
Jlydnine pesy/sTatsl JaeT NpeBpallieHIe TOATOTORIECHHON TIIHHBL B CYC-
TIEH3UIO ¢ NOCIENYyolIei ra30pacnbLTNTENBHOM CYIIKOM, 9To 0becle -
BAET MAITKHE YCJIOBUS IS JeCOPOLIMH BOABI M 00ecTIeYrBaeT IOMyICHUE
MUKpochepUHeCKUX TTOIBX BHYTPH TPaHyl TIWHOMOPOIIKA, OBICTPO
JUCTIEPTHPYIOLIMXCS B BOZIE. DTOT CIIocod ABISIETCA CaAMBIM [IPOrPecCUB-
HbIM Y IPUMEHSETCS] B XMMHYECKOM ¥ IPYTUX OTPACIISIX IPOMBIILUIEH-
HocTd. [JoMOJI BLICYIIIEHHOTO NIMHUCTOTO CHIPBSI MOXET OCYUICCTBISTHCH
HECKOJIBKMMH CIIOCOBaMu.

IMpu mraposoM criocofe 1moMona GeHTOHUTOBBIX TJMH OTMEYaeTCs
CHWMXEHUE BbIXoAa pacTBopa Ha 20% 3a cueT HeoGXOAMMOCTH YMEHb-
IIEHNA UX BIaXHOCTH, BCISLACTBHE HAMNaHus Ha paboune opraisl. U3-
MeJibYeHUe TIPOMCXOAUT Pa3faBlIuBaHeM M UCTHPAHUEM, a YIydllie-
HUe HUNKO-MEXaHUUYECKUX CBOMCTB He3HAUMTENbHOE, TAK KaK Mana
CKOpOCTh BpallleHus1 6apabaHa, YBEIYHTE KOTOPYIO Helb3sl U3-3a TIpe-
BBILIIEHVS] CHJIBE TSKECTH HaZl HEHTPOOEXHOM CHIIOH, YTO HE TIO3BOMA-
€T co37aTh MalorabapiTHEIC YCTAHOBKY JUIS OLICTPOTO M TOHKOIO U3-
MeNBUCHMS.
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Ipu nesunTErpaTOpHOM CHOCOGE OMONA N3MENBYEHHE TIPOUCKO-
MUT yAApHO-pa3IaBIHUBAIOIIVIM AeiCTBHEM TBEPIOTo Tea. JlocTonHCcTBa~
MU SBJSIOTCS TIPOCTOTA KOHCTPYKLMM, KOMILIEKTHOCTD, BBICOKAS TIPO-
HM3BOAUTEILHOCTD HA eAUHUITY 0GbeMa (5-80 MJ/‘I), Manbie 3aTpaThl SHEP-
THHM Ha XOJIOCTOMN XOA MAIIMHBE ¥ M3MenbueHue. HemoctaTkoM apigerca
GBICTPBLI U3HOC YIAPHBIX TEN. DTOT CHOCOG MPUMEHSETCS TAKXKE B TIPO-
U3BOJCTBE KOMOMKOPMOB, IPOTEMHOBOTO KOHIEHTPATA, CHIMKAIBIIH~
Ta, IOPOIIKOBON METAJLTYPryy 1 APYTHX OTPAC/IAX.

TIpu cTpyifHOM CIocoGe MoMONA U3MEJIbUEHHE TIPOMCXOMUT 33 CUET
COYNapeHHMs TBEPABIX YACTHI JABIXYIIUXCS ¢ GOTBUION CKOPOCTBIO IO
JIEACTBMEM CHJTBI HAMIOPA ra30Boii cTpy. IIpK 910M OXHOBPEMEHHO IPo-
HMCXOAUT CyILKa, 0GoTallilcHVe W aKTHBallMg Matepuaia. B Hacrosmee
BPEM3 LIPUMEHSETCS IPOTHBOTOYHAS CTPYHHasA MenbHUa YCU-23, pa-
GoTaloIas Ha IIEPErpeToM 1ape Uil H3METBIECHUS Py, CYIIKH IIacTo00-
PAa3sHbIX 0CAIKOB NMocie GUIBTPAIII CTOYHBIX BOAI. JHOCTOMHCTBAMHU SB-
JIAIOTCA TIPOCTOTA KOHCTPYKIMM, Majas METaIOeMKOCTh, HAleXKHOCTh
B pabote. HemocTaTkaMut 8JIsTIOTCS GOMBIIKE 3aTPaThl IIEPETPETOro Hapa
WM TEKTPOSHEPTHH (KOMIPUMHUPOBAHUE BO3/YXa) U CIOKHOE KOMII-
PECCOPHOE WM KOTeIbHOE 000pyIOBaHME LIt IOATOTOBKH [a3a Wil fapa
— Hocuresst. Ecin KITJ uaeansHoi MeTbHULBI npuHsTh 3a 100 %, 10
KIIJI mepedrcaeHHBIX CI0cOGOB COCTABUT:

JE3UHTETPAaTOPHBIN — 25-40%
mapoBoit - 69% :
CTPYMHBIN — 1-2%.

KagecTBo IIMHOIOPONIKOB BBINyCKAaeMBIX B PocCHM 04eHb HU3KOE, a
€10 COflepXaHpe B 6YpPOBOM pacTBOpe COCTAnNsIeT 0T 2 10 6 % (0GbeMHEBIX)
wm 5-15 % (MaccoBbix). 3aMeHa DIAHBI C BHIXOZIOM pacTBopa 3-4 M’/1
Ha IJIMHOIIOPOILOK ¢ BhIxomoM 12-15 MJ/T TIO3BOJISIET YBENIUIUTH IIPO-
XOJKY Ha JOJI0TO M MEXaHHYECKYI0 CKOPOCTh Oypenus Ha 89 n 45 %.
Kpome Toro, BEICOKOE COlepXaHHe [TMHEL B PACTBOPE IPMBOIUT K IO~
BBIIIEHHOMY PacXoIy XMMPEareHTOB U I0JIOT, 3aTPYIHSET [IONYICHHE TPe-
GyeMBIX CBOKCTB GYPOBBIX PACTBOPOB, IO3TOMY ITOMCK M TIPOM3BOACTBO
BBICOKOKAYECTBEHHHIX TJIMH ABJISIETCS AKTYAIBHON 3afadell, YIUTHIBAs,
YT0 DIMHOIOPOILIKY TIPUMEHSIOTCS TAKXKE B TTHINEBOM, METAIUTYpIiHYec-
KO¥ MPOMBIIUICHHOCTH U CeNbCKOM Xo3siiictBe. B Openbyprekoit 06-
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f.A. PasaHos N0 GYpPOBbIM pacTBOpam

JIaCTH HaMIeHa DIMHA ¢ HATPHEBO-KabLMEBBIM OOMEHHBIM KOMILIEK-

COM, BBIXOJ PaCTBOPa U3 KOTOPOI mocie MoNubUIAPOBAHNSA JOCTUraeT
3

Gonee 19 M°/T.

4.1.12 OnpepeneHne BAAXKHOCTH MMUHONOPOLIKOB

Hapecka TIMHOIIOPOILKA BBICYLINBAETCSI B CYIIMIBHOM MiKady B
crexsHHOM Glokce mipy 10513°C, moka pa3HOCTb B Bece MEXIY ABYMS
TOC/IEAOBATENBHHMHY B3BemnBaHuaMy cradet MeHee 0.01 L. Ileppoe B3Be-
LIMBAaHUE TIPOU3BOIAT Yepe3 2 yaca, MOBTOpHoe — Kaxbie 30 MuH. Ile-
pes B3BelIMBaHMeM TIpoGa oxnaxaaeTcs B skcukarope. Comepxanue
BJIATH BbIMUCILETCS 110 GopMyie

P-P
Bi= T‘ -100%,

roe P — macca BaaxHoro obpasua, I;

P, — Macca BEICYIIEHHOrO 06pasia, T

JIist yCKOPEHHOTO OompenelieHus BaaXHocTu 10 T NIMHOIIOPOHIKA
noMemaeTcsa B GaphopoByIo YallKy U HarpeBaeTcs 101 MHGpakpacunoi
nammoii. TlepBoe B3BEIIMBAHUE TIPOBOAKTCS Yepe3 6 MUH. H TTOACYIIH-
BaHUE BeAeTCA 0 TIOCTOSHHOIO Beca.

AHaJIOrUYHO IIPUBEICHHBIM METOLMKAM OIIPEae/seTCd BIakHOCTh
[JIVH, TOJIBKO MIEPBOE B3BEILMBAHUE TIPOU3BOAMTCS Yepes3 6 YacoB BBUIY
BBICOKOU BJIaXXHOCTh TOBAPHOM TIUHEI (25-30%). '

4.1.13 OnpeaeneHue BbiXoga pacTsopa M3 IMUHONOPOLWKaA

B 1mBa cTakaHa cMecuTenbHON yeTaHOBKH «BopoHex» 3anmMBalor 1o
400 eM’ TIpeaBapUTEnbHO HPOKHUIITYEHHOM 1 HarpeToi 1o 70+3°C Boxsl,
a4 B TPETUif — HACHIIEHHBIN PACTBOP XJIOPU/AA HATPUA C TIOTHOCTBIO
1.20 r/cma, Ky[a HAchITalOT GEHTOHUTOBBIN, KAOTMHUT-TUAPOCIIONNC-
TBI M MANTLITOPCKUTOBLIN TIMHOMOPOUKH cooTReTcTBEHHO. Hapecku
[IIMHOIOPOLIKOB GepyTest 13 Tabun. 4.1.13 B pacyeTe Ha Cyxoe BELIECTBO.

CycrieHsuu nepemeniipaores 20 MUH. TIPH UCHIBITAHUY GEHTOHH-
TOBBIX Y KAOIUHHUT-TUAPOCTIOAUCTEIX TINHOTIOPOLIKOB U 30 MUH. —
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Tabnuua 4.1.13

:Mapka Macca HaBecKy ruHonopoLuKa Ha 400 eM®, r
FAMHONOPOLIKA 1 2 3
NBMA 16.5 20.0 25.0
nB6, NMBMB, NEME3, MEMIN, MMMB, NNGE 20.0 25.0 34.0
ne8, INBMB, NMAMB, NMB 25.0 34.0 52.0
Mer, NEMT, NTMT, nr 43.0 52.0 86.0
ned, NKra, nng 52.0 86.0 139.0
NKrH, NBH, NNH 112.0 156 190.0

MaJIBITOPCKUTOBEIX M OCTABIAIOT B TMOKOoe Ha 16-20 yacos. Ecau npu
mepeMeLIMBaHUH CYCIEH3UU Oy/yT UMETh IAacTO0GPa3HOe COCTOSIHUE,
TO aHAJIU3 IIOBTOPSIETCS C MEHBILEH HABECKOM ITIMHOIIOPOLUKA, TaK KaK
yroJl 3aKpy4YuBaHUs NMpyxuHbl Ha npubope BCH-3 6GyxeTr 3aBemomo
6onee 160°. [Toce BHIOEPKKY CYCIIEH3UH CHOBA TEPEMEINUBAIOT 15
MHH., HAJIUBAIOT MTOOYepeTHO B KoHTeiHep npuGopa BCH-3, mepeme-
IABAIOT TIPH 600 MUH ' O TIONYYEHUS YCTORYMBOTO TIOKA3aHIS KA~
JIBL BUCKO3UMeTpa ¢,. Ecnu mpu nepemMennBaHuy CYCTIEH3UH B Tede-
HHE IBYX-TpeX MUHYT MOKa3aHus WwKamel OynyT MeHee 50° win Gonee
160°, onibIT MOBTOPSIOT ¢ GOMBILEH WIN MEHBILEHA HABECKOW TIIHHOIO-
POIKA COOTBETCTBEHHO. DhdeKruBHas BA3KOCTh PACCUHTHBAETCS 110
dopmyie:

A .
n= T(pl, mlTa-c

roe A — KoHCTaHTa ipu6opa BCH-3;

(¢, — YToJ 3aKkpyunBaHus npyxunst BCH-3°,.

JInst HU3KOCOPTHBIX MMHonopotikos Mapok B, TIBH, TIKT/I,
ITIKTH normyckaercst OlpeneneHne BhIXoAa PacTBOpa IPOU3BOAUTD 10
3-i1 MeToIMKe VISt ITTMHKCTOTO CHIPbS, T.6. B KUITAILYIO BOIY 3aChINAeTCs
npoba [MUHOTIOPOIIKA, TIePEMELIMBAETCS 5 MUH. Ha 2-i CKOPOCTH, OX-
JIAXIAeTCs U JOBOAUTCS 10 BSI3KOCTH 25T Ic.
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no GypoBeiM

4.1.14 Pacxoj FAMHONOPOLUKA

Pacxon TIMHOMOPOIIKA A MPUTOTOBICHUs | M° GYpOBOIO PacTEO-
pa cile[lyeT paccYUTHIBATD ¢ YYETOM BJIAXHOCTH, IPUHUMAS TUIOTHOCTh
aBCOMOTHO CyXOro Mopolka 2.7 a\nzw , @ IVIOTHOCTb BOAHI 1.0 H\nzu .

270(p,-1)'V,
P=—c—57nm,TH
(2.7-1.2)(100-Bn)

e p, — IUIOTHOCTh 6YPOBOTO pacTBopa, /oM’

Bn — BiaXHOCTB IIMHONOpOIKa, %;

V, — o6beM pacTBopa, M.

Hpumep. TpeGyetes ipurotoButs 100 M’ IMHACTOM CYCIICH3MH TUTOT-
HOCTHIO 1.20 T/cM’ U3 IIMHOMOPOIIKA ¢ BIAXHOCTbIO 10%.

pP= 270(1.2 — 1)-100 =40 1H
(2.7-1.2)(100-10)

Ilpumenanue. Pacxon rJIMHOIIOPOILIKA MOXHO PACCYUTATH 110 (Hop-
MysaM pacxona rHel (cM.4.18). [mmHonopomky Beimyckaor Mbexkuil
3aBo1 «YTsDKenuTenb», KpacHomapexuii kpait; . YepHoropek, KpacHo-
spckuit Kpaii; . CepiryxoB, MockoBckas 06:1.; obbenunenue «Pocpe-
cypcr, &. Mocksa; bamkoprocran (KyraHakckuit); Tarapctad (AnbMe-
TBEBCKUIA).

B CIIA srimyckaetcst 30 MapoK IJTMHOIIOPOIIKOB, TIPY 3TOM OHM
6ypst B § pa3 Gonblille Poccun, a IIMHOMOPOIIKOB PacXoyloT B 4 pasa
MeEHBIIE 33 CYET MX BHICOKOTO KAyeCTBa.
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4.2 YTAXENUTENN

BypoBbie pacTBOPHI, MPUTOTOBJICHHBIE H3 OEHTOHUTOBBIX IJIMH MMe-
10T ITOTHOCTD 1.04-1.08 r/cM’, & M3 KAONIMHUT-THAPOCTIOAMCTRIX — 1.15-
1.25 r/cM’. Ho Bricokoe coiepXaHue IJTMHKUCTO (TBepaoii) dasbl CHHI~
XKAeT MOKA3aTe MEXaHUYeCKOro Gyperus. [103ToMy Juis TOBBILIEHHS
IUTOTHOCTH 6YPOBOTO PacTBOpAa MCHOMB3YIOTCH PA3HYHbBIE YISDKENUTE-
JI, KOTODPbIE TOMXKHBI UMETh BBICOKYIO ILIOTHOCTE, GbITH XMMHYECKU
MHEPTHHI, MaJoaGpa3suBHEL U IKOJNOTHYECKM Oesomachbl. [Ipemen yrs-
XKETEHHs IOOBIM YTAXKETUTENEM ONPEAENACTCH UCXOIS U3 ero bakTH-
4ecKOH IUIOTHOCTH, AeTIEHHOI Ha 2. HanpuMep, ecty yIsikeIMTeb NIMeeT
IIOTHOCTH 3.0 T/eM’, TO GYpOBOit pacTBOP MOXHO YTSIKCISTD 0 TUIOT-
HocTHd 1.5 r/eM’ # T.4. Bee pacTBOPH Ha BOIHOM OCHOBE [EPell YTSKe-
JEHHEM AOJDKHEI MUMeTh TlapaMeTphl: 0, = 15-25 Mrc/cM2 ; T=25-30¢;
& = 15 eM’/30 MuH., He Gonee. TIpy 6onbimx 3Havernax CHC u Bsisko-
CTU [P YTSXETEHUH [TPOU3ONIET Pe3Koe 3aTYCTeBaHUE PACTBOPA, A IIPU
Goblieit QUIBTPALINM — CeIUMEHTALUS yTsXemutens. B 3asucumoctu
OT I[UIOTHOCTY, SBJAAIOLIEHCS OCHOBHOI XapaKTepuCTUKOMN, YTKenuTe-
JIY TIOAPA3ACASIOTCS HA TPM OCHOBHBIE TPYITIEL, TaHHBIE O KOTOPHIX U3~
JIOKEHBI HIXKE U B TIPWIL 2 .

IlepBast rpynma, K KOTOpOR OTHOCATCS] MATEPHANIBI C HU3KO# [LIOT-
HOCThIO (2.6-3.0 1/cM®), CO CPaBHUTEIHHO HEBBICOKOM THAPODWIBHOC-
TIO ¥ a0pasuBHOCTBIO (1.8 Mo Moocy). BTo MaNOKOITOUNHBIE TTUHEL,
Meprenu, Mel, u3BecTHAK (CaCO;). BeneacTBue 10CTATOMHOM HHEPT-
HOCTH (JIONHOCTHIO MHEPTHBIX MATCPHANIOB JTOUTH HE CYLIECTBYET) HMHU
MOXHO YTSXENATh GypoBEIe PacTBOPHI 10 1.5 r/cM’, He Gonee. Tlpu yrs-
KeJleHuU JI0 Gosiee BRICOKO#H WIoTHOCTH (1.7 T/cM”) PacIBOPH HHTCH-
CHBHO 3arycTeBaloT W3-3a BHICOKOTO COOEPXAHHUA TBEPOOH assl, YTO
OTpULIATENIbHO CKa3blBaeTcsa Ha 3GhMOEKTUBHOCTH GYpeHUs, peryaupye-
MOCTH MapaMeTPOB M BEIET K TEPEPACcXOiy XUMPEareHTOB.

Kak noka3an onblT, 0GBIYHO BRITOIHEE AaXe NPy HEGONBUIOM yTA-
KEJeHUU N0GaBIATh MaJIOe KOMUUECTBO BBICOKOKAYECTBEHHOTO YTSIKE-
MUTENS, YeM BOJTBIHOE KOJIIECTBO HU3KOCOPTHOTO MM MATOKOIIOWI-
HBIX IIMH. BaXHoe 3HAYECHWe 3TH YTSLKENUTEM UMEIOT [IPH BCKPHITUU
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MPOAYKTUBHBIX TIACTOB M B PACTBOPAX Ha YIJIEBOIOPOIHON OCHOBE NIPU
yIsikenenud 10 1.1-1.3 r/cM’, TaK KAK aKTUBHO PEarupyior ¢ CONSHOK
KMCIOTON (KUCTOTOPACTBOPUMOCTE 93-97%, BoccTaHOBISHUE TIPOHU-
naemocty Ha 98%). KapOGoHaTHBIE YTSAXETUTENN STOH IPYTIIBI UMEIOT-
Csl TOYTH B KAXIOM r€0JOTMYECKOM PETHOHE, OAMH U3 KOTOPBIX BbI-
nyckaercs nof Mapkoit UKMMCO-A o TV 2111-035-00203938-97
(rMockaa).

CpencTBoM YTSKEICHUST HHBEPTHEIX SMYJIBCHIA M PACTBOPOB C HU3-
KUM COIACPXKAHUEM TBEPAOU (a3l ABIAIOTCA NOBapeHHas COMb, XIOPHL
1 OpOMMI KIBLUA, TUIACTOBAA BOAA, WM XJIOPU] UMHKA (B OTASTbHBIX
cyyasix).

Bropas rpynna, K KOTOpoit 0THocUTCSL 6apuT, CHAEPUT, Marbap u
HKETEINCTHIC YTSORCTATENH € IIOTHOCTLIO 3.7-4.52 r/cm’.

bapum (BaSO,) aBasieTcst cCaMbIM TSDKEIBIM M3 HEMETAILIMYECKUX
MMHEPA/IOB, NCTHHHAS TUIOTHOCTh KoToporo 4.0-4.25 r/cM’, a Hachin-
Hast MAcca B PHIXJIOM M YIUTOTHEHHOM coctostnu 2.045 u 2.65 r/<:MJ co-
OTBETCTBEHHO, 061a1aeT HEBBICOKOH TBEpAOCThIO (3-3.5 o Moocy) u
Majoit aGpasuBHOCTHIO. B OypeHuy BIEPBHE HpUMeHeH B 1926
(CILA), nocrasisieTcss ceporo, 6OPIOBOTO U KEJTOro LBETOB B 3aBH-
CHUMOCTH OT IipuMeceii. B ocHOBHOM HcTIoNb3y1oTes (UioTallHOHHbIE 6a-
PUTOBBIE KOHLIEHTPATHI MPOU3BOJACTBA 00OraTUTENbHBIX (habpuK uBeT-
HOM METALTYPrUM TP YTSDKEIEHUM PacTBOPOB A0 2.2 l‘/CMl. [Ipu atom
KAYECTBO TAKOTO GAapHUTa 3HAYUTEIHHO XyXe, YEM TPABUTAIIUOHHOTO,
BBULy HATMYUS B HEM BPeQHBIX TprMecell (GIoOTOpeareHToB, BCIIEHU -
BAIOLIMX PAcTBOP W YXYALIAIOLUINX cMauMBaHue 6apnTa, a TakKe BOJO-
PACTBOPUMBIX COJIEH M TOHKOAMCIIEPCHBIX TUHUCTLIX dpaxumii. Conu
KanbHUg HHTeHCUGHIMPYIOT Ipolecc (uoKyasauuu Gapura, 3a cuer 06-
pPa30BaHUsl BHICOKOBSI3KMX MBLUT ¢ HedThiO, 061aJaI0IMX BEICOKOM a-
resueit K TBepnoit hasze OGYpOBOro pacTBopa, XU TeM CaMBIM CHHXAlo1
Tipesien yTsokenenns. TOHKOAUCTIEPCHEIe IINHICTHIE YACTHIE B Gapu-
Te MOBLIIIAIOT CTPYKTYPY B PACTBOPE 32 CUET UX BBICOKOM agcopOLHOH:
HOI1 aKTHBHOCTH. HenocrarkoM ¢0TallHOHHOTO GapuTa IpH yTAXe
JIeHHU HeTeIMyTbCHOHHBIX PacTBOPOB SIBJISIETCS TAKKE CPaBHUTEH
HO Jierkas TunpodoOn3aiius ero NoBepXHOCTH AaHUOHOAKTUBHBIMU [TAR
(cyb(bOHOIN, TIEHOTACUTEIH U JIP.), B Pe3yjIbTaTe KOTOPOH 6apuT cMma
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gupaeTcss He(THIO ¢ 00pa3oBaHUEM KPYMHBIX QUIOKYT U BhIMAfaeT B
! ocamok. sl TPeXOTBPANIeHNs] ¥ JTUKBUNALNH 3TOTO SABICHIS PACTBO-
' pbl 06pa6aTHIBAIOTCS 3AIIMTHEIMU ToNuMepaMK, [IAB U enoYHeIMH
_peareHTaMH, o6JaNaloLX IMAPOQUIBLHBIMU cBoiicTBaMu. Crepyer
OTMETUTD, YTO YACTHLHI JIIOOOT0 BapUTa, KaK U IPYToTo YTSKEIHTENS ¢
BHICOKO# YTSXeToLel clIocOGHOCTHIO, NPEMSTCTBYIOT 06pa30BaHUIO
noAMMepOEHTOHNTOBBIX CBA3EH, MOTOMY B YTSKEICHHBIX PacTBOPAX,
-2 TAKKe IIPH BHICOKOM COIepXaHMHU TBepaol da3bl pacxof MOIMMEpoB
"yBenuuuBaeTcs. [ noBpIIEHUS KauyecTsa TaKoro 6apyTa pasInyHbIC

MPUMECH YHANSIOTCA M HEUTPATM3YIOTCS TIPH €TO MOMONE BOXHBIMH
pacTBopamu Tpunonudocdara win nmupodocdara yatpus. Ipu stom

HapuT MONYYWI HasBaHHe MonubuuupoBaHHoro. Hanbonee kauecTBeH-

HBIH GapUT NOIYYaeTcsa IPH IPaBHTALUOHHOM oGoramieHun GapUTo-

BBIX DY, [J€ OTCYTCTBYIOT (DIOTOPEAreHTH, BCIICHUBAIOIINE PacTBOP,
a colepxXaHue BpeqHbIX IpUMeceli He3HauuTeIbHO. B 3TOM ciyuae cHu-
XKaeTcsl pacxof 6apuTa, 3aTpaThl BpEMEHH U CPEACTB Ha YTSKCNCHUE 1
06paboTKy pacrBopa. IIpu UcToNB30BaHMH PACTBOPOB Ha HedTSIHON
OCHOBE MOBEPXHOCTb YACTHUL GapuTa IOJLKHA OBITH rHApodobHOH ams
YIAy9LieHHs! UX HedTecMadUBaHWsI, KOTOPas OTIPEAENSAETCS CEeAYIOLINM
:00pa3oM:

B 1poGy GypOBOTO pacTBOpa BBOZUTCS pacueTHas 106aBKa YTAKeTH-
Tens, 10 % HedyTH, TIepeMeIINBaeTCs OMUH 4ac, 3aMONHSIOTCS 10 5 cM’
JHBE TIPOGUPKHM eHTPHMYTH, 3aTeM TI0 5 cM® BOIBI M LEHTPHBYIHPYIOT
30 muH. ITocne ocTaHOBKY UeHTPUGYTH B MPOGHPKaX Ha IPAHULE pas-
nena @a3 GUKCHpyeTCesl KOMMYeCTBO HedTH, HeancopOUpOBaHHOM TBep-
nmoit dbasoit 6yposoro pacteopa (Q), a KOJIHYECTBO ancopOUpoOBaHHOMH
iﬂgetbm (Q,) onpenensiercs o dopmyie

Q, = [(0.5-Q)-100]-0.5
rae 0.5 — oblee KOMMUECTBO HeTH B ITOTHOM OGBEME TIPOGHPKH, CM'.
VIskenuTens cuntaeTcd HedTECMAYMBAEMBIM U HETIPUTOMHEIM IS

YIsDKeNieHHS] 6YPOBBIX PACTBOPOB HA BONHOM OCHOBE Ge3 TIPeABapUTEh-
HOil 06paboTKH rHAPOdMITH3UPYIOIINMHU peareHTamu, ecii Q, > 25%.
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A.A, Praanos no GypoabiM

BKenpecc-MeTox onpeneienus daputa B GypoBoM pacTsope

1. ToToBUTCS cMech U3 4 T rekcameTacdocdara HaTpus, 1 T KajIbLU-
HUPOBaHHO cobl U 100 r BOIBL.

2. B rpo6MpKy HAMMBAeTCS 5 CM IIMHACTOTO PacTBopa 1 5 cM® cMme-
cu no .1, BerpsixuBaetest, ueHTpudyrupyercs 30 ¢ npu 1800 06/MuH.

3. Mocie 0CTAHOBKM LEHTPUGYTH CIUBAETCA CMech 10 MeTku 10 cM®
(TIpH HEOGXOMMMOCTH), BCTPSIXHBAETCS 10 PA3PYLICHUS OCAIKA U [OBTOP-
HO LeHTpUhYTUpYyeTCcs 10 NOCTOSIHHOTO o0beMa OcaKa.

4. B mpouecce MPOMBIBKU OCanKa J06GaBIseTCs] HECKOJIBKO Kamesib
METHJIEHOBOH CUHU IUISl ONpelelieHus codepXaHus TIMHbl, KoTopas
OKpALIMBaeTCA B CHHUH LiBeT. [[pOMBIBKY IMTPOU3BOIST 10 UCUE3IHOBEHUSA
CHHEro 11BETa U3 0CalKa ¢ MOCICAYIOUIMM NEPEPacyeTOM CORepXaHUA
GapuTa B 1 M° pactsopa.

KucaoropacTBopuMocTh GapuTa coctabiser «0», a MpoHULIaeMOCTD
TIPOXYKTHBHOTO IL1acTa CHUXaeTcsl Ha 81-58%, noatoMy ero npumeHe-
HMe MPY BCKPBITUM TaKHX MHTEPBAIOB KpaiiHe HeXenatelasuo. baput
BoINycKaeTcs MIbeKUM 3aBOIOM «YTsXeuTeNnb», KpacHonapckuit kpait;
AO «Jeokom», Kanyxckas 06:1., n. [TonorHansiit 3apon; OAO «bapur»,
I. UepHoropck, KpacHosapckuit kpait; 3A0 «XoitnnHekuii F'OK», . Bop-
kyra, Komu Pecny6avka (rpapuraumoHHsiif). Texauueckue tpeboBaHusa
Ha 6apuT npuBeacHHI B Tabn.4.2.

Cudepum (FeCO,) cocTouT 13 KapGoHaTta XeJle3a ¢ IPUMECIMH OK-
CHIIA XeJie3a, T0JOMHUTa, KBapua u ap. MMeer mwiotHocts 3.7-3.9 l"/CMJ,
TBepHOCTH 3.5-4, ManoabpasuBeH, SKOJOTHYecKH 6e3omnaceH. [Ipumens-
€TCS IPH. YTSKENEHHH oBbIX 6YpoBBIX pacTBopos 10 1.8 r/cM’ K, B iep-
BYIO OYepesib, B MHTepBajlax GypeHHsl MPOAYKTHUBHBIX TUIACTOB, TaK Kak
TIOJTHOCTBIO PACTBOPSETCS B TOpsiueil COMHOM M MypaBBHMHON KUCTIOTE,
CMocoGCTBY BOCCTAHOBJIEHHIO MX NPOHULAEMOCTH. JIy4IIni cuaeput
Bbakansckoro 1 AxTeHcKkoro MectopoxaeHuil Yensibunckoit obnactu B
coorsercteun ¢ TY 39-0187001-139-96.

Temamum (Fe,0;) — oxcun xeneza, KCTMHHAS TUIOTHOCTb KOTOPOTO
coctapisieT 4.15-4.4 r/cM’, a HachinHas Macca B PLIXIOM U YILTOTHEH-
HOM COCTOSIHUM 1.89 1 2.32 r/CM3 COOTBETCTBEHHO, 06/1aIaeT BhICOKOH
TBEPAOCTHIO (5-6 MO 1iKane Mooca) H aGpasHBHOCTbIO, UMEET YEPHbIK
WM CTaIBHOM LBeT. KpoMe 3TOro, reMaTuT MMeeT NMOBBIIICHHYIO BONO-
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hasa 4 Marepuainsl U XuMpeareHTs!

Tabnuua 4.2.

HanmeHoBauve HopMbl gns Hopmbl ans
noKasarens copToB GapuTta MoanduumMpoBaHHoro Gaputa

| It 1] YBNM-1 | YBNM-2 [ YBINM-3

TROTHOCTS, T/cM’,

He MeHee 420 | 4.15 4.0 4.20 4.15 4.0
Maccosas gona snarw,
%, He Bonee 1.5 1.5 1.5 20 2.0 20

Maccosan 4ons BOAO-
pacTeopumbix conein,%,

He Gonee 0.35 ] 045 0.45 — — —
B TOM YMCE HOHOB
Kanbums, %, He Gonee 0.05 | 0.05 0.05 0.025 0.025 0.025

MaccoBas 4ons ocTaTka
Ha ceTHe N2 0071K,%,

e Bonee 6.0 6.0 6.0 — — —
Ha ceTke Ne OO9K, %,
He Gonee — — — 4 4 4

Maccosan gona $pak-
UM Pa3MepoM MeHblle

5 MKM, %, He Gonee 10 20 20 — — —
Maccosas gons Tpuno-

nupocdara, % — — — 0.15-0.25 | 0.15-0.25|0.15-0.25
Moka3zarens ruapodune

HOCTH, %, He MeHee — — — 80 80 80
Homep TY TY 39-0147009-047-90 TY 39-0147001-106-92

MOTPEGHOCTD, BBIIY JOCTATOYHO PA3BUTOI YAEAbHOM MMOBEPXHOCTH (200-
300 MZ/KI‘), a MaKCHMAaIbHad YTAXEASIOMAs CIOCOOHOCTh COCTABSIET
2.2 r/cM’. [eMaTHT GbLUT IEPBBIM YTSKEANTENEM, BHCAPEHHBM B 1920 &
(CIIIA), B HacToOsILIEE BPEMS €FO TIPUMEHEHHUE OTPAHHUCHO,
Mazuemum (FeO-Fe,0,) — nBoiiHOIt OKCHA Xere3a, MCTHHHAS NUTOT-
HOCTH KOTOPOTO COCTABIAET 4.2-4.52 I/CM’, @ HACKIIHAA MACCA B PhIX-
JIOM M YTUIOTHEHHOM COCTOAHUU 2.39 u 2.81 r/cM3 COOTBETCTBEHHO, 06-
JIaflaeT BLICOKOW TBEPAOCThIO (5.5-6.5) 1 aGpasMBHOCTbIO, UMEET Yep-
HBIf LBET ¢ METAUIMYECKNM OeckoM. KpoMe 3Toro, MarHeTHT NposiB-
JISIeT CWIbHBIE MATHUTHBIE CBOMCTBA (HEAOCTATOK), YTO NPUBOIUT K 06-
Pa30BaHMIO TUTOTHOIO 0Caika Ha MOBEPXHOCTH OypWIbHBLIX TPYOS, crio-
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1A, Pa3akos . o 6ypoBbIM

cOOCTBYIOIIETO MX NMpUXBATY. MakcUManbHad yTAXeAsioias criocos-
HOCTb MaTHETUTa — 2.3 I/CM’, IPUMEHEHHE EI0 B HACTOSLILEE BPEMS] OT-
panndeHo. TexauueckuMu TpeboBaHuaMn TY 39-035-74 Ha xenesuc-
Thle YTSKENUTENM NPeIyCMOTPEHO coliepxanue Baaru e Gojee 12%,
BOOPACTBOPUMEIX coseft He 6onee 0.3 %, B TOM umcie comeil KaabUysi
0.05% u ocratok Ha cute Ne 009K He Gonee 10%.

Maebap npenicrapnsieT co6oi MOPOIKOOOPa3HYIO cMech U3 50% mar-
Hetuta ¥ 50% GIoTauMoHHOro GapuTa TEMHO-CEPOTO LBETA, C HCTUH-
HO¥ TINOTHOCTHIO 4.4 l‘/CM3, HacHINHOW MacCOM B PHIXJIOM COCTOSIHHH
1.775 r/cM’, B YIUIOTHEHHOM COCTOSHMM 2.2 r/cM’, comepXaHneMm BO-
nopacTBopuMbIx coneit 0.02-0.05 %, manoi o6pasuBHOCTBIO (pUMeEp-
HO Kak y 6apuTa). MakcuMamnbHas yTsXeNsSIoias CocoGHOCTb COCTAB-
nsteT 2.3 1/cM’ M MOXET UCTONb30BATLCS ATt YACTHHHOM HedTpatn3a-
UMU CEPOBOJIOPOIA BBUIY HATMUYMs B COCTAaBe MarHeTwra. MarGap Bbi-
nyckaercs Mapku B u H, npudem mapxa «B» nomxHa umets ruapodib-
HOCTb He MeHee 80%, npoussonutcs o TY 39-00147001-185-99 Unnc-
KUM 33BOJOM «YTspkenuTenb», KpacHomapckuii Kpaii.

Tperps rpymmna, K KOTOPOH OTHOCATCS MAaTepUaibl ¢ MIOTHOCTBIO
6.52-7.69 r/cM’.

Deppocunuyuii, UCTUHHAA ILIOTHOCTb KOTOPOT0 6.52 1/cM’, a HACHITI-
Hasi Macca B PHIXIOM U YTUIOTHEHHOM COCTOSHMH 2.13 i 3.09 r/cm’ coot-
BeTcTBeHHO. [Ipenen yrsaxeneHus pactopa 3.3 r/cm’.

Tanenum (PbS) — onnH M3 OCHOBHBIX MUHEDPAJOB CBUHILIOBBIX DY,
IIOTHOCT KOTOPOro 7.4-7.6 r/cm’, TBepocTs 2-3, Mpefel YIsKeacHUs
pacTeopa 3.8 /M’

Deppoghocghop, NICTMHHAST TUTOTHOCTL KOTOPOTO COCTARJISAET 7.69 F/CMJ,
a HACHIMHAA Macca B PHIXIOM U YIUIOTHEHHOM COCTOSTHUE 3.64 r/cM’ U
4.76 cooTreTcTBeHHO. [Tpeaen yrsokeneHns pactopa 3.85 r/cm’.

YTAXENNTENU 9TOR IPYMITHI NPEACTABIAIOT COBOM CIUIABBL U KOH-
LIEHTPATHL Py, KOTOPHIE NMPUMEHSIOTCSA TOJIBKO B DKCTPEHHEBIX Cllyya-
X U3-32 UX BHICOKOH CTOMMOCTU U TUAPOTHTHHECKOTO PA3IOKEHHS C
00pa3oBaHUeM TOKCUYHBIX M B3PEIBYATHIX MPoaykToB. [TostoMy oHM
BBOASITCS B PAaCTBOP, NPeABAPUTEIHHO YTsKENSHHBI! GapuToM o 2.0-
2.2 r/em’.
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Mhasa 4 W XUMP

4.2.1 OnpeaeneHne pacxoaa yTaxenurens

Pacxon yTaXeNuTe s sl OBBILIEHYS TUIOTHOCTH OIPEAENSETCs N0
JaHHLIM TIPWIL. 2, 1nu 1o dopMyse
PxPucx

Q,= V,;p,;pr’

CHUXeHHe TLIOTHOCTH ONpEnesieTcs 10 hopMyne:

Pucx ~ Px

Vo=V,

WIN 110 YPABHEHUIO MaTEPUATTLHOTO Datatca
Vo = Puexr Vi P Vo =P (Vi T V),

e V,, Viex, Y, — 00bEM PaCcTBOPA JUIS YTSKENEHHUs], 151 CHUKEHHS TUIOT-
HOCTY M ofNIeriaoniei XUIKOCTH, M';

Pxs Py Dyrs Dy — TUIOTHOCTH TpeBGyemast, MCXOHas 6ypOBOTO PacTBO-
pa, YTSDKeIUTe s v obleryalomeit XXuukocTH, l‘/CMJ.

Tlpumep. Tipou3secTy pacuer pacxona HapuTa IIOTHOCTHIO 4.2 r/em’
IS yTskeneHus: GypoBoro pacTsopa MIIOTHOCTBIO 1.2 l'/CMS, 00BEMOM
250 M’ 110 1.4 r/em’.

Pemenue. 140-1.2

4214 T

Q, = 250-4-2-

Tpumep. CHu3UTD IIOTHOCTH OYPOBOTO pacTBopa oGbeMoM 250 M e

l4n01.2 r/CM3 nyreM A06aBKY pacTBOpa ¢ MJIOTHOCTBIO 1.05 r/cM3 281074

HedTH ¢ wioTHOCTBIO 0.82 r/cM’. ONpeneuTh CONepXaHUe 0BIeryaio-
LIUX XUIKOCTeN B GYpOBOM pacTBope.

Pemenue. 1.40-1.20

1.20-1.05
V, = 1.40-250 + 105V, = 1.20(250 + V) = 333 M

v, =250 =333
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A Pasanos 0 GypoBbIM

=132

_ ey 1.40-120
V, = 250— 50"

0.82
V, = 1.40-250 + 0.82:V, = 1.20(250+V,) = 132 1’
ConepxaHue 00/1er4eHHOM XUAKOCTH B MCXOLHOM GYPOBOM PaCcTBO-

pe PABHO OTHOLIEHHIO €€ 00heMa K CyMMapHOMY 06beMy GypoBOro pa-
cTBOpa

333

Qusp = 504333 100=57.1%
333 o

G = 3554137 (100 =34.6 %

4.2.2. OnpeaeneHue BNaru B yTaxenurene

10 r yTspKenuTens, B3BEIEHHOro ¢ TouHocTbio a0 0,01 1, cyiuar npu
105£3°C 1o MOCTOSIHHON Macchl, OXJ1axnas GIOKC B IKCHKATope feped
KaKIbIM B3BEILIHMBAHUEM.

ConepxaHue Blaru onpenensioT no gopmyne

6
= 100%,

B=

rae a, 6 — HABECKM YTSKENMHUTENs IO BHICYIIMBAHMS M MOCJIE BHICYILIIHBA-
HMA, T,

4.2.3. OnpeaeneHue NI0THOCTH yTsKenuTens

CTeKJISIHHBIH THKHOMETD € JABYMHA METKAMH 3aMOJHSIIOT KEPOCHHOM
JIO HIDKHEH METKH (110 MEHUCKY), TTOMELLAIOT B COCY/ C BOAOI IPH TeM-
niepatype 20°C U BRLISPKUBAIOT 10 BHIPABHUBAHMUS TEMIIEPATYPhI KEPO-
cuHa v Boabl (0xono 20 MuH.). EciM ypoBeHb KEpOCHHA OITYCKAETCS HIKE
METKH, KEPOCUH MOLIUBAIOT; €CJIU Bblllle — orcackiBaioT. 100 r yrsaxe-
JIUTENSA BHICYIHMBAIOT NO BBIIEH3NIOXEHHON METOANKE, B3BEIIMBAIOT, 33-
CBINAIOT B CYXOH NMUKHOMETP HEGOMBLLINMU TOPUMSMH TaK, YTOBBI Ypo-
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hapa 4 Marepuansl u xumpeareHTsl

BeHb KEPOCHHA MOAHSICS O BEpXHEW Win moGoil METKK B Mpenenax
IKaIBL 3aTeM MUKHOMETP BPAlAOT BICBO — BIPABO BOKDPYT BEPTUKAb-
HOW OCH [0 TIOJIHOTO BBIICICHHS BO3AYIIHbIX My3bIPEKOB W BbIIEPKUBA-
10T B cocyze ¢ Bono# (20°C) 10 OKOHYaHHMS U3MEHEHHS YPOBHS KEPOCH-
Ha. OCTaTOK YTSLKEUTENS B3BEUIMBAIOT ¥ 110 PA3HOCTH MEXIY MacCo
MCXOJHON HaBECKM M OCTATKa ONMPEAETSIOT €ro BeC B MMKHOMeTpe. 110T-
HOCTb YTSDKeIUTe s onpenensiercs no dhopmyie:

_bb 3
P="y r/em’,

e P M P, — Macca GapuTa nocsie BoICYUIHBAHUS W OCTATKA OCTIe 3a110I-
HEHHsI TUKHOMETPA, COOTBETCTBEHHO ;

V — npupocT 06beMa KepocHHa MeXAy HauaIbHON M KOHEUHOH MeT-
Xamu, cM”.

4.2.4. Ikenpecc-MeToa onpepeneHusi MIOTHOCTU YTKeNUTens

B cyxoil 1 uMcTBIl MUKHOMETP BMECTUMOCTBIO 25 MJI. 3aCBINaloT
5-10 r BricyuieHHoro 6apura. Y3 G10peTKy 3anONHAIOT KEPOCUHOM 10
METKH, BCTPSIXUBast THKHOMETP [J1s1 YIAJIEHHUST ITy3bIPHKOB BO3MYXa U [IPU
HeoOX0IUMOCTH 100aBIsIS UIIM OTCACBIBast KepoCHH. [LIOTHOCTS yTsike-
JIUTENA onpeaensiercs no dbopmye :

__ P 3
p= V2'Vl l‘/CM,

rae: p, — Bec 6apuTa, 3aChIIIAHHOTO B IMKHOMETP, T;
V, — UCXOIHbII 06beM MUKHOMETPA, oM’
V, — 06BeM KEPOCHHA, 3anI0HUBINE IO TTHKHOMETP, CM’;

4.2.5. OnpeaeneHne BOAOPACTBOPUMbBIX CONER

B CTaKaH WM KOHHYECKYIO KOGy BMECTUMOCTHI0 500 cM’ 3aCHIMaloT
10 r BBICYLIEHHOTO YTSDXENUTENA, HamuBaoT 300 oM’ JAUCTULTUPOBAH -
HOiT BOAB! , nepeMelmBaloT ¥ KUnATAT 10 MuH. [loce oxiaxaeHus cMech
MOJTHOCTBIO NMEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTbIO 500 eM® | 10-
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A.A. PazaHoB BHUMKNONeaMn No BYpOBLIM PacTBopaM

JIMBAIOT JUCTHJUTMPOBAHHYIO BOAY A0 METKM, B30ANTHIBAIOT U QUILTPY-
10T Yepe3 BOPOHKY bioxHepa B konOy ByH3eHa 10 MOMy4YeHUS] YUCTOrO
duawsTpara (MHorma 2-3 pa3za). st ayquiei o9ucTky (unsrpata B Bo-
POHKY YKAAIBIBAETCH 5-6 CMOYSHHBIX AUCTUILTHPOBAHHOMN BOMON GymMax-
HBIX GuBTpoB. OT6HpatoT 100 cM’ GIIIBTPaTa U IEPEHOCAT B BEIMBITYIO,
BBICYILIEHHYIO U B3BeLIeHHY0 (papdopoByio uamiky u cywar npu 105+3°C
O TIOCTOSAHHOTO Beca. ConepkaHue BOZOPACTBOPUMBIX CONEl onpene-
JsieTes o hopMye:

Pigsoo — 100y

= 100 % Macc.,

[Ze: P, — BEC CYXOro OCTaTKa, T;
P — HaBecKa yTsKeJTess, T.
Onpenenennst worHoB Ca™ TIPOM3BOAAT MO CTAHJAPTHOH METOXHKE
(pasm. 2.12.3).

4.3. XAMUMECKWE PEATEHTbI

XVMMYECKME PearcHTHI BIEPBbIC HAualKn NpUMeHATh B 30-Xx rogax
XX Beka. B Hacrosimiee BpeMsi B Poccuu BbIMyCKA€TCsl MOCTOSIHHO WU
TePUOAMYECKU OKOJIO 150 MaTepuasoB U PEareHTOB, YacTb U3 KOTOPBIX
TIPOM3BOAUTCS CIIELUATBHO [Tt OYpPEHUsT, KPEILIGHUSI M UCTILITAHUSE
cKBaKMH. OCTaltbHble OCTABIAIOTCS APYTUME OTPAC/SMU IPOMBIIUICH~
HOCTH HJIM SIBISIOTCS] OTXOJAMM IMPOU3BOACTBA (st cpaBHeHust B CIHA
seinyckaetces okoao 800, Kanane okono 600 HaumeHoBaHMiA Matepra-
JIOB U XUMPEAreHTOB). Bee XMMHUUECKHE PeareHThl pasae/siIoT 1o Haubo-
Jiee PacrpoCTPAaHEHHBIM IPyIInam:

— TI0 AeHCTBHIO Ha CBOIICTBA OYPOBBIX PACTBOPOB: IIOHU3UTEIH (DHITb-
TpaLuy, BA3KOCTU, MENMTU3ATOPbI, CTPYKTYpooGpa3oBaTeNH, MeHOracu-
TeJIU U T.0.;

— TIO OTHOIIEHHIO K ACHCTBUIO COJIEH: CONECTONKUE U HECOIECTOM-
KHE;

— [0 OTHOILUEHHUIO K ACHCTBUIO TEMIIEPATYPbL: TEPMOCTOMKHUE U HE-
TepMocToikue (1o 50°C)
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{nasa 4 [

Pexxe npuMeHSIOTCS TOHSTUS — TEPMOCOIECTONKHE W HETEPMOCO-
JlecTOHKME, OpraHMYecKye, HEOPraHWIeckKue M 3JIeMEHTOOpraHudec-
KHUE U T.A.

Bce npemnaraemble kiaccuUKAINY IPUMEHSEMBIX B OYDSHUN XUM-
peareHToB JIM60 YCIOBHBL, TU60 HE MMEIOT MPAKTHYECKOH 3HAYMMOCTH.
Tak HEKOTOpBIE MOHM3UTENH (BUIIBTPAHNN CHUXKAIOT BA3KOCTH U CTPYK-
TYPHO-MEXaHHYECKHE CBOHCTBA, 2 TOHU3UTENH BA3KOCTH — bWIibTpa-
1IMIO (4aCTMYHO), OJHM YCHIMBAIOT CMa30YHOE AeHCTBUE HedTH, ApyTHe
— HaobopoT U T.I. '

4.3.1 MoHusutenu punsTpauum

BonbLUMHCTBO MOHU3UTENEH DUIBTPAIMU OTHOCUTCS K MOJMMEpaM
C JJOCTaTOYHO IMAPOQPHIBHOR NMOBEPXHOCTHIO, MPEACTABJISIONIHX COBOM
@HMOHOAKTUBHbBIE MOJIMIIEKTPONUTHI IPUPOJHOTO (KpaxMai, CMOJIbI),
NOJYCHHTETHYECKOTO (TTpou3BoaHbIe kpaxmaia 1 KML) u cuntetnuec-
KOTO (aKpUIaThl) NPONCXOXKAEHUS, 00/IaaI01IE B XUIKOM BUIE TICEB-
MOTUIACTUYHBIMU (THKCOTPOITHBIMM) CBOWCTBAMHM, T.€. TIPU YBEJIUUEHHU
CABUTAEMbIX HAITPSKEHMH TPOUCXOMUT CHUXEHUE BA3KOCTH. MakpoMo-
JIEKYJTB BELLECTB, COCTOSILUE U3 MHOIOYMCICHHBIX 3JIEMEHTAPHBIX 3BE-
HbEB (MOHOMEPOB) OAMHAKOBOM CTPYKTYDPBI Ha3bIBAIOTCSL noAUMEpami, a
U3 Pa3HOPOAHBIX 3BEHBEB — conoaumepamy. TIpy 5TOM UX aTOMBI CBsI3a-
Hbl TIPOYHON XMMHU4eCKOM (KOBaJIEHTHOI ) CBA3BIO, @ MOJIEKYJISIpHAst Mac-
ca cocTarnsier ot 5000 mo 1000000 u Gostee. B a1oM pasnene paccmarpusa-
I0TCS TIOJIMMEPBI TOJILKO OPTAHUYECKOrO IIPOMCXOXIEHUS, KOTOPBIE TIPU
MOBBIIEHHBIX Temnepatypax (>100°C) u munepamusawuu mo NaCl 5-10%
TIOABEPTalOTCS YACTUYHON TEPMOOKUCIUTENBHOM NECTPYKIMU (pa3fioxe-
HMIO) U AeCOPOLMH C ITOBEPXHOCTU TBEPADIX YACTHLL, YTO TIPUBOIAMT K PO-
CTy QUIBTPALIIHY, CHUXKEHUIO BSI3KOCTH U NOBLILLIEHHOMY PacXoay Noau-
MepoB. PocT dUIbTpalMy NMPpOHCXOIUT 3a cYeT paspylieHus GbuisTpauy-
OHHOM KOPKM BBICBOOOXAaeMON UMMOGIIIM30BaHHO! BONOH, a TaKxe 3a
CYeT YacTUYHOM ruapodobusaiiy TBepAIX YacTil HypoBoTo pacTBopa
ot n06aBok [TAB 1 a1eKTpOIUTOB. DTO ABIEHUE CBA3AHO TAKXKe ¢ MEHb-
1Ll arperaTUBHOM YCTOMYMBOCTBIO [JTMHBI B PE3yJbTaTe YKPYIIHEHKS €€
YacTHL 1 [I00YTH3aUMeil PeareHToB oA BIusiH1eM coleit. [Tpn Maxcu-
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f.A. Pasanos 3HuMKnoNeana No GypoBbiM pacTBoOpam

MAJIBHO# COJICHOCTH PEArcHTHl MEHbIIE TIOABEPXKEHB! TEMIIEPATYPHOMY
BO3AEACTBIIO. MeXaHH3M JeHCTBHS MONMMEPOB 3aKITIOUAETCS B 41COph-
LMK Ha TIOJIOKUTENIBHO 3apSDKEHHBIX pedpax IIMHHUCTHIX YacTULl C CO-
3JaHUeM 3alUTHON COIBBATHON 0GOMOYKH, TIOBLILIEHHS BI3KOCTH AUC-
MePCUOHHOM cpelbl U HOJHOTO WX YACTVYHOTO CBA3LIBAHMS BOIbL. ITO
MpPOSIBISAETCH B CHUKEHNH NMPOHULIAEMOCTH TIMHHUCTON KODKU 3a CueT
3aMOMHEHUST NYCTOT MEXIY IIMHUCTBIMHM YACTHULIAMH WM 06pa3oBaHUs
B HHUX COTIPSIKEHHOM NMOJINMHHEPANBHON CTPYKTYPHI {(CM. TaloKe IN.5).

Ipn 5TOM nonMMepHas MACHKA OCHalIseT KOAIYIILIMOHHbIE TIPO-
{IeCcCHl TPV BO3AEUCTBIM Ha OYypOBOIi PACTBOP PAIIMYHBIX BJICKTPOJIM-
ToB. Hanbosnee TepMOCTOMKNUMU SIBASIOTCSE KAPOOLIETTHBIE MOJIUMMEDDL
AKPUJIOBOTO PAfa, 2 UX CTAOHAM3UPYIOLIasl CIIOCOGHOCTh 3aBUCHT OT
MOJIEKYJISIPHOM MacChl U THAPOGUIBHO-THAPodoOHOro Hananca Mose-
KyJbl. Cononumepst M-14, JTakpuc-20 3¢pdeKTHBHBI B HACBHILIEHHBIX IO
NaCl pactBopax 61arofaps BBICOKOW SHEPIUU ruapaTaiiu GyHKLHO-
HANBHBIX Tpynn. MHoOTYe NoJMMepH!, 0COOEHHO ¢ OTHOCHTENBHO HU3-
Ko¥ MonekyasipHoit Maccoit (KMLL 75-400, kpaxman) B3auMOAEHCTRY-
10T C YaCTHLIAMHU IJIMHBI M YAEPXKUBAKOTCS HA MX MIOBEPXHOCTH B OCHOB-
HOM 3a CYET OTHOCUTENBHO CIa0bIX BONOPOIHBIX M BaHIEPBAAIbCOBBIX
CHJI CBSI3U, KOTOPBIE HAXKE NIPU HEBLICOKOH TEMIIEPAType HapyLIAloTCs ©
yxynieHueM 3 (heKTHBHOCTY peareHToB.

CrienyeTr Takxe y4ecTh, YTO HEKOTOPHIE TIOIMMEPHI HEIOCTATOYHO ajl-
cOpGHMPYIOTCA HAa TIOBEPXHOCTH ITMHHUCTBIX YACTUL] B IIPECHBIX CYCTIEH3U-
SIX, HO XOPOLLO AICOPOUPYIOTCS B MUHEPATHIOBAHHBIX CYCTICHIMSAX U Y/Iyu-
UAIOT CTAOMIM3ALIVIO TTOCNEeAHMX, [{06aBKa OTAENBHBIX MOJUMEPOB B [JIH-
HUCTBIE CYCMEH31U ¢ HU3KUM COAEPKAHUEM IJTMHBI TIPUBOIUT K CTAO MM -
3aIMOHHOMY Pa3XHXEHHUIO, 8 B BBICOKOKOHLICHTPUPOBAHHBIE [NIMHUCTHIE
CYCMEH3UH — X 3arycresaHuio. IonuMepsl P pacTBOPEHUU B TPECHOM
BOJjIe HaByXaloT ¢ OOPa30BAHMEM Iejicii ¥ KOJUTOUIHBIX PACTBOPOB, 2 B MU~
HepaJIN30BaHHOM BOIE CTEIteHb UX HabyxaHus1 MeHbuie. [Ipu aToM pactso-
PUMOCTB PEAreHTOB MPOUCXOINT 10 ONpeleSieHHOH MOIEKYIISIPHON Mac-
CHI WJTH KOHLICHTPAIMH, BBIILIE KOTOPOH M30BITOUHas YacTb BEIIECTBA He
pactaopsiercst. [Ipuuem pacTBOPUMOCTh TIOMUMEPOB M CITOCOGHOCTb UX K
JIYCCOLMALMU 3aBUCUT OT HAJTHUHUS MOMMBATEHTHBIX coneii U pH cpenpt,
KOTOpBIH JOMXeH ObiTh B mpeaenax 8-10. Ilonumepsi, npogpiasioume
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masa 4 [

BLICOKYIO COJECTOMKOCTh, KaK NPaBWIIO, HETEPMOCTOMKH, U HA060POT,
M YeM Jydlie CHUXAIOT QUILTPALINIO MUHEPATH30BaHHBIX PACTBOPOB,
TeM CHJIbHEE MX PazkUXaloT. DONBIIMHCTBO MOAMMEPOB CHUXAIOT OC-
MOTHYECKHE TTPOLIECCHI ¢ pasnuyHOM cTeneHblo addexrusrocTn. Cre-
JIyeT OTMETHTb, YTO BCE BELIECTBA — OCYLUMTENM BIarH, obianamolue
[UIPOCKOITUYHOCTBIO, CTIOCOGHBI CBAZHBATEL 3HAYUTEILHOE KOAUYECTBO
BOJIBI Oe3 Gosblioro yiuepba A1 Apyrux napameTpos pactsopa (CaCl,
u ap.) Eite Heob6x0aMMo ydecTb, YTO B TIPOLiecce MPUTOTOBIEHUS M0H0-
ro 6ypoBOro pacTBOpa Ha BOAHOL OCHOBE (0COGEHHO MPECHOro) v Aalb-
Helfleit ero skcrtyatatuy npu t>60°C HeoBX0AMMO BO BCEX CIIYYasix
Tiepesl BBOJIOM NOIMMEPOB W Gnonoaumepos 106asisth 0.1 % uMnopr-
Horo win 0.2% poccuiickoro HakTepuivia, ¥ Yepe3 Kaxanple 7 qHei —
10-20% ot iepBOHaYANTBEHOM H0BABKY, /U NPEAYAPEXAEHUs] UX PaHHEN
HECTPYKIMH W [OBBILIEHHS CTAOMIBHOCTH NapaMeTpoB. JIyulluM B Mupe
MIOHU3UTENEM (PUIBTPALIMY SIBJISICTCA PEAareHT Ha OCHOBE BOIOPACTBO-
pumsbIx cMon (pesunexc, CLIA). CpoiicTBa nouusurteneil GpUILTpauny,
Ha3bIBAEMBIX MHAYe CTabMIN3aTOpaMy, KPaTKO M3/MOXKEHBI HUXKE.

‘Yrnewmenoynoii pearent (YIIIP)

VIIP siBnsieTcs nepBBIM B MUPE CTaOMIU3ATOPOM GYPOBBIX PACTBO-
POB, paspaboraH B Poccuu B 1934 rony. Pearent npencrapnsier coboii
TIPOAYKT B3AMMOJEHCTBUS GYPOTo yIjif M ILENOYH, OCHOBHBIM KOMITO-
HEHTOM KOTOPOTO SIB/ISIOTCS HATPUEBbIS COM TYMHHOBBIX KUCJOT, CO-
JiepKaHue KOTOPBIX B OypoM yriie 10/DKHO ObITs He MeHee 35%. PeareHT
BBIITYCKAETCS B BULE OPOLLKA TeMHO-0yporo useta o TY 39-1223-87 ¢
BJIAXHOCTBIO 25%, rutotHocTbio 1.2-1.3 r/cml, HACBUTHOW Maccoii 0.6-
0.7 r/cM’, ipu 3ToM cycnensms 10%-Horo GeHToHnTa, 06paboTaHHas 5%
VILP (Ha cyx.), DOMKHA UMeTh (GUILTPALIO He Gosee 8 cm’.

YHIP obnanaeT MHOrohyHKUHOHANLHBIMU CBOMCTBAMU: SABISETCS
MHTEHCHUBHBIM MMENTH3aTOPOM TIMHACTOM (ha3bl, HOHU3NTENEM (HUITET-
paLUy M BA3KOCTH, IMYabratopoM U peryiasitopom pH. Dxenepumen-
TanbHas TepMoctoiikocTs YIUP npy cHskeHHM GUIBTpaLIMK NPECHBIX
pactBopoB cocTasisger 10 200°C npu ero gqobaske 10 5% (cyx.), a peaib-
Has — 1o 120°C, Tak kak B (pUIbTpaTe MOYTH BCETIa MMEIOTCS Pasiuy-
Hote cony ot 0.1 10 0.5%.
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f.A. Pasanos DHL no 6ypoBLIM

Cuuxenne sbdexrrsHoct YIIP B 3Tux ycnoBusix 00bsIcHSIETCA B
OCHOBHOM KoaryJsiiyeli rymatoB W3-3a Bosaewctus coneit NaCl, Tex-
HOJIOFHYeCKM 060CHOBaHHAs 10OABKA KOTOPOTO B IIPECHBIE PACTBOPHI
u ¢ MuHepanausauueil He 6oee 1% NaCl cocrasmsier ot 2 xo 4% npu
Temieparype ot 120 no 80°C. [Ipu GonbllieM conepkaHuu TAKUX COJIeH
(10 3% NaCl) peareHT Man03(hdeKTHBEH, a TPY HANKUYUH COJMEH Kajth-
UA ¥ Mardust IOJHOCTBIO TEPSIOTCS ero CTAOMIM3UPYIOHINE U Pa3Ky-
KAIOIIME CBOMCTBA, BCACACTBIE 00pasoBaHUs CoJie 3THX METAIIOB, IIO-
X0 PacTBOPUMEIX B Boze. [py npou3BoACTBe TPaHyIMPOBAHHOIO IyMar-
HOTO peareHTa, MOAYYeHHOro N0 XuiKo-dasHoMy crocoby, oH Honee
yeroiiuus K comstM Ca” (10 1.0%), wem V1ILP, mpou3seneHHbIil TIo Kiiac-
cyueckoit TexHosoruu. i nosbiieHus TepmMocroiikoctu YIIP B Oy-
poBoit pactsop xobasisiores 0.05-0.25% xpomaros wiu GuxpoMaros Na
wm K (toneko npu temmeparype Gonee 70°C), mpd 3TOM HOBHIIAETCS
TOpOT KOAryJSILMK OT Bo3aeicTsus coneit, onHako CHC ocraerca Gnms-
KUM K HYJIIO U JJIs €T0 HOBBIIICHUS HY:KHO BBOAUTH OeHTOHUT. Temrte-
parypa BausieT U Ha coiictea YIIP. Tak, npu 15°C conepXaHue ryMu-
HOBBIX BelllecTs B xuakom YIIIP cocrasmser seero-1.31%, a ipu 30°C
2.43%. TlosToMy Ha GYPOBbIX B CITydae HU3KON 3(beKTHBHOCTH KHIKO-
ro YIIIP ero pacTBopeHue HPOU3BOMUTCS B MOAOIPETOil BOJE, a [uis 6o-
JIee TIONHOM PACTBOPUMOCTH ¥ BEITSDKKH TYMHUHOBBIX KHCJIOT J0OaBI-
FOTCS XaTbIIHHUPOBAHHAS WITH KAYCTUYECKAs COAa.

Tins cHkenus (uisrpauy GypoBbix pactsopos YIIEP MoxHO nc-
TI0J1630BaTh B BUE MOPOINKA ¢ TapalTe/bHON 100aBKOi [IeHOTaCUTeIs,
BBMY 00P230BaHNA TICHEI, WIM B XXHIKOM BuIe (II0C/Ie CYTOYHOMN Bhbilep-
KKH) IHIOTHOCTRIO 1.04-1.06 r/cM’, prnsTpatmeit 2-3 eM®/30 muH. 20-25%-
Hol kosuenTpaiu. Pacxon xuakoro YIIP 20%-Hoit KOHIIEHTpaLAK Ipy
ero gobaske 4% (Ha cyx) cocrasut: 4-100/20 = 20%. [1pu aToM coaepxka-
Hye TYMUHOBBIX BelecTs B xxuaxom YIIIP momkro 661Th B penenax 3.5-
4.5%. TIprueM TIPUTOTOBRNIEHUE CyclieH3ni mst obpaborku YHIP mydme
NPOM3BOAUTD U3 ITMH HATPUEBOTO TUTIA, TAK KaK B 3TOM C/1ydae IIpOsIBIIA-
€TCH eT0 MAKCHMMAIbHAA CTAGIM3NPYIOLIAs U Pa3KuXarollias crocod-
HOCTB. T1pH MCTIONB30BaHUM HATPHEBO-KANBLHEBBIX MW KaJIbIIHEBDIX
IIMH CYCTIEH3UU MOTYT ToToBUTECS Ha 10%-HoM pactBope YIIIP ¢ oaHo-
BPEMEHHOM J0GaBKON KaTbLMHUPOBAHHOW cobl Wiy (ocdatos HaTpua
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‘masa 4 Marepuanst 1t XMpeareHThb

WISt CBSI3bIBaHMA WOHOB Kanbuus. llenous B cocrase YIIIP nentusupyer
[AMHUCTBIE YaCTULBI, CTIOCOOCTBYS MOBBIIICHUIO CTPYKTYPI 6YPOBOro
pactsopa. OnHako YIIP ne xejare1bHO NPUMEHATH TIPH pasOypuBaHuu
IMHKUCTOM TOMIM, TAK KK 9TO MPUBOIMT K DATUYHBIM OCAOXKHEHUIAM
(06Bansl, CyXXeHHe CTBO/a K npuxsatel). [Tpn koHUeHTpaunu YILIP 6o-
siee 1.5% conepXanue ie/1094 B PEareHTe CTAHOBUTCS JOCTATOUHBIM, UTO-
651 BBI3BATh KOAryJsaLuio pacTopa. 3noynorpebnenue notapkamn YIIIP
K pacTBopaM, CONEpPXaIiM HeGOIbIIOE KOTMYECTBO TIHHUCTOH (asbi,
TIPUBOAUT K CTabMIN3aLMOHHOMY PasXMKEHHUIO BIUTOTH IO BhillaflaHMsl
ocanKa IIpy HU3KUX 3HaueHus1X huabTpaluu. [1pu BEICOKOM CONEPKAHUK
TIIMHUCTOM (a3bl upesmepHbie f00aBky YILIP BbI3bIBAIOT «nepeodpabor-
Ky», KOTIa COXPALSIIOTCS. HU3KUE 3HAYCHUS (DUITBTPALIAM, 2 PACTBOPH! MH-
TEHCUBHO 3aTyCTeBAalOT M TEPSIOT YyBCTBUTENBHOCTb K TANTBHEHIIUM HO~
6aBKaM peareHTa. DTO SBJICHIE CBI3AHO C OMEPEXAIOLIUM NeTTUINPYIO-
MM JeHCTBUEM [LeFO9M Hal CTAOHIM3APYIONIUM ICHCTBUEM I'YMUHOBBIX
kucnot. [lepen o6padorkoil xunkum YLIP yrsxeneHHbIX 6ypoBBIX pa-
CTBOPOB €I'0 HEOGXOIMMO CYTKY BBUISDKATD JJIsl OCAXKACHHMS KeIaTHHO3-
HBIX BEIIIECTB U NPUMECeH, ¢ LEJIbIO NydIlieroc CHKeHus Baskoctu. [pn
OTCYTCTBUHU TTOpOLiKooOpa3Horo YIIIP ero MoxXHO npUrotoBHTh Ha Oy-
poBoit u3 13% Gyporo yrist, 2% NaOH (Ha cyx.) u ocTanbHOe — BoOfa.

B 1 Tonxe YHIP ¢ BnaxsocTio 25% 1 cpenHuM cogepxannem 100%-
Horo NaOH-17% coxepxures:

— abCoMIOTHO CYXOTO BellecTna

100-Ba 100-25

Cwm=p 00 1000 0o 750 kr;
— aBCOITIOTHO CYXOTO §YPOro yIuist

C = S G ey T s

SR T I 100 7

— 100%-noro NaOH 750 - 622.5 = 127.5 xt;
— 44%-noro NaOH 127.5 - 100/44 = 289.6 kr;
— BJara 1000 - 750 = 250 k.

VIIP coBMecTdM ¢ GOIbIIMHCTBOM IOJMMEDPOB IpU 00paboTKe
TPECHBIX PacTBOPOB, ITPU TOM rOBbINAETCH 3(hHeKTHBHOCTL 00padOTKU
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f1.A. PRaaHos no SyposbiM pacTBopaM

(sIB/IEHME CUHEPIU3Ma) M MoXeT ObITh 3amMeHeH, Hanpumep, KCCh. Tlpu
3TOM BBOMTCA CHAYA/A XUOKAM XPOMIIMK WITH U3BECTS VTS [TPELYIPEK-
LEHUSI 3aryCTEBaHUST PACTBOPA, BbI3biBAEMOFO 00Pa30BaHUEM FyMaToOB
Ca™* MPU B3aUMOIEHCTBUY C TMICOM, KoTopsiil uMeeTcs B KCCB. YIIP
MMeeT HeOIHOPOAHEBIM cOCTaB, COAEPKUT HEMPOPEarupoOBaBILKUA Yronb,
BBICOKYIO BAAXHOCTB, UMEET HU3KOE KaueCTBO, KPOME TOTO, OH CIocod-
CTBYET CAMOBO3TOPAHUIO B MECTAX MACCOBOTO XPaHeHMs U IIPYU TPaHC-
MIOPTUPOBKE B XKeJIE3HOLOPOKHBIX BaroHax. CaMoBO3TOpaHUe MPOUCX0-
IUT B pe3ysbTaTe HelTpamusauui 1o6apiseMol 1HeN0ouH TyMaTaMu, co-
MPOBOXAAEMOl 3K30TePMUUECKON peaklneit, I IpeaynpexaeHUst KO-
toporo Y11 P noacyinsaeTcs 10 OCTATOMHOM BIaxHocTH 15-18%. YIIP
He TOKCHYeH, TIPU TIOAIaHH{ Ha KOXY WTH B J1a3a MOXeT BbI3BaTh 60-
JIE3HEHHDIN 0XOT, KOTOPbIH HEOGXOXUMO NPOMBITH BOXOH U 3aTeM — 2%-
HbIM PAaCTBOPOM GOPHOM WK YKCYCHOM KUCIOTH U CHOBA Boaoi. YUIP
BblNyckaeT, YHUMCKOe HayyHO-BHEAPEHYECKOE NpeanpusTHe «bamn-
KoM» (peareHT cepnn «Bper» no TY 2458-004-20672718-97, ¢ nononHu-
TeJbHOM Y/BTPa3ByKoBOi 06paGoTKoii, nacta) 1 CemeHoBcKas dadpu-
Ka ropHoro Bocka, Kupoporpanckas o6:1., YKpauHa.

Onperesiende cogepkanns ryMunoseix semects B YIIIP o6beMHbIM
MEeTOoI0M

10 cM’ VILIP 15%-Hoil KOHUEHTPALMK ToMelaeTest B KoaGy Ha 500
cM’, HONMBAETCH TUCTH/LIMPOBAHHAs BOa 10 METKH, NEPeMELINBACTCS
¥ OCTABNISIETCA HA CYTKH. V13 OCBETIEHHOM YacTu GEpeTCs 5 CM’, BHOCUT-
cs1 B Konby, noGasnsercs 10 oM’ 0.4 H. pacTBOpa XpOMOBO# KUCIOTHI (5 T
IBYXPOMOKHCIIOTO Kalivg YN 4 T XpOMOBOTO aHTUIPHAA PAcTBOPSAIOTCA
B 125 cM’ BOIbI ¢ MoCeAyIOUIEH 106aBKO 125 cM’ CEpHOI KMCIOTHI ¢
noTHOCTBIO 1.84 T/cM’) 1 KonBa 3aKphIBAETCS HEGONBIIONH BOPOHKOM.
ConepXxuMoe KONObI KUITATHTCS 5 MUH., OXJIAKIAETCS, IEPEHOCUTCS B
Kooy Ha 500 cM’, kyna gobasnsieTcst 250 ¢M’ IUCTULIMPOBAHHON BOIE
u 10 kanenb vHaukaTopa audenutamuna (0.5 r udeHnIaMUHA pacTBO-
psietcst B 100 cM’ cepHOI KHCIOThI ¢ TUIOTHOCTHIO |.84 r/cM’ u 106aRns-
eTest 20 M’ MMCTIULTHPOBaHHO#M Bombl). Cumech THTpYeTcs 0.2H. pacTBo-
poM cosmu Mopa (20 r comu Mopa pactsopsiiorest 8 150 cM® BOZb! € NOC-
neaylouieii no6aBKoi 5 MJT CepHOI KUCIOTHI € IVIOTHOCTbIO 1.84 r/em’ u
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fhasa 4 Matepuans # XMMpEarenTs!

AUCTUUIMPOBaHHAS Boga 1o 250 CMJ) [0 MOSIB/ICHUS [IEPEXOIHOM OKpac-
KM 13 QUONETOBO-CHHER B Cepo-3e/ieHYI0, IpU JAIBHEAIIEM OTCTaHBa-
HUM B TEMHO-3e5IeHy0. [0 onpeneneHHst 'YMUHOBBIX BELIECTB MPOM3-
BOJTMTCS] KOHTPOJTbHOE TUTPOBanue (M0 3Toit e Meronauke) 10 cv’ 0.4H.
pacTBOpa XpOMOBOM KHUCOTHL € 5 oM’ QUCTWLIMPOBAHHOM Boubl. Pas-
HOCTb 06BEMOB KOJTMUECTBa conn Mopa, U3pacXolOBaHHOI Ha TMTPOBA-
HUE KOHTPOJIBHOTO M UCCIIEYEMOTO PacTBOPa XpOMOBOH Kucotel {V-V,),
yMHOXeHHas Ha K, JaeT cogepxaHue ryMuHOBBIX Beluects B VILIP.

B r=(V-V)»K
Koadduuuenr K ornpenensiercs o dbopmyne

K,0.001034-500-100
VoV,

K=

rae K, — koadpduument, ana nepexona rouo k 0.2H. pacTBopa COIH
Mopa; 0.001034 — KoMH4eCTBO TYMHHOBbIX BELIECTB, COOTBETCTBYIONIEE
1 cM’ TouHo 0.2H. pacTBopa comm Mopa; V, — o6peM mpodst YIIIP, oM’
V, — 06BEM XPOMOBO# KHMCITOTHI, CM’.

Ipumep. Ha tutposanue 10 o™’ XPOMOBOW KMCJIOTBI U3PACX040BaHO
20.4 cM’ conr Mopa, a Ha THTpOBaHHME 5 cM’ pasbasierHoro YIIIP ¢ xpo-
MOBO KHCIIOTOM M3pacxofoBaro 16.8 cM® comu Mopa.

1-0.001034-500-100

K:W= 1.034

CodepxaHHe I'YMUHOBBIX BelecTB B pactsope YIIIP
r = (20.4-16.8):1.034 = 3.7%.

OnpeneneHne ryMHHOBBIX KMCJIOT METOIOM CPABHEHUS

Konopumerpuyeckuit MeToa CpaBHEHUsl OCHOBAH Ha MPUTOTOBJE-
HUU B Naboparopuu MpU HarpeBaHWMU pacTBopa, cogepxaiero 10% Gy-
poro yrast ¥ 2% NaOH, wist yero oTGHMpaloT 2-5 cM’ TaKoro pacTBopa,
Dpa3basafIoT AMCTHLTMPOBAHHOM BOIOH B MEPHOM LIATHHApE Ha 100 cM®
0 JOCTaTOYHOM OKPACKHU, HO YTOObI pacTBOP ObUI IPO3payHbIM. Takoii
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f.A. Pa3aroB 3HuWKnoneans no GypoBLIM PacTBOPam

Ke OITHIT TIPOAENBIBAIOT ¢ Mpobott pactsopa YILP 3aBoACKOro M3roTOB-
smenust. HTEHCHBHOCTS OKPAaCKU MCTBITYEMOTO PacTBOpA, MOMEILEH-
HOTO B TaKOW X¢ HWIHHADP, W STATOHHOTO, MOIYyYeHHOTO B naboparto-
PHHM, JOMKHA ObITh 0AMHAKOBOU. MHC0, NOKASHBAIOTIEE BO CKONBKO
pa3 pa30aBaeH UCHBITYEMbIil pacTBOp (KpaTHOCTh pa3baBleHus ), Ae-
JIEHHOE Ha KPATHOCTb Pa3baBIcHUs 3TATOHHOTO PACTBOPa Y YMHOXKEH~
HOE Ha MATb — eCTh KOHNeHTpauust (%) TYMIHOBBIX KUCTOT B HCTTHITY -
eMOM pearcHre.

Moaudumposannsiit rymarubiit pearenat (MI'P)

TTockoabky YILIP cnocoGeTByeT AUCIepraiuy ¥ pasynpouHeHHIo
TIHH, TO ObUl co3aan MT'P, rie BMecTo KaycTUYeCKOli COabl KCTIONB3YET-
Cs1 TUAPOKCU, KAJIUSE B COOTHOIIEHMH ¢ GypbiM yraeM 2.5:10 wm 2.5:13,
a Hanmmuue noHa K nosponser yMeHBUIUTS AMCTIEPTUPOBAHYE TIMH B
1.5-3.0 paza. MI'P npencrapnsier co6oii IOpOIIOK ¢ BIAXHOCThIO HE 60-
nee 22% nio TY 39-932-84, xopollo pacTBOPUMBIN B TIpecHOl Bode, 3¢h-
dekTBHO padoTtaeT NMpH MUHepanu3auwn 1o 3% NaCl npn gobaske 2-
4% B cyxoM Buze wiu 10-20%-Hoit koHIeHTpauuu. Ho pn MakcuMaith-
Hoit go6aske MI'P, koTopas HeobxomuMa TakkKe U ZOCTaTOUHOTO CO-
JIepxaHnd Hona K, IpoucxouT sarycTeparme 6ypoBoTo pacTBOpa, 0Co-
OEHHO TIPU BBICOKOM 3ab0itHOI TeMmepaType U 3MeKTPOAMTHOM arpec-
CHH. DTOT HEIOCTATOK YCTpaHsteTcs nmyTeM no6asku B MI'P okcuza Mar-
HUS WIH eTO TEXHUIECKOr0 aHaIora — KaycTHYeCKOTO MarHe3nTa B Ko+
nudectse 5-10% x macce MI'P. B octansHoM o6sacTs npuMeHerus MI'P
B OCHOBHOM Ta Xe, uto U YILIP. B CIIIA peareHT, cocTosIuumii u3 6ypo-
IO YIS M THAPOKCUAA KaJlisl, Ha3bIBAETCS JTUTHUT Kajust, IPUMEHSICTCS
¢ 1977 t. npu 06paboTKe MOHOKATUEBBIX OYPOBBIX pacTBopoB B3aMeH KCl,
TTAA 1 jIp., H3BECTKOBBIX IIPU TeMIlepaTypax fo 150°C, a ipu nobaeke Kk
JTUTHUTY KW TPUITAHONAMUHA — B PACTBOPAX HA YTAEBOIOPOIHOMN OC-
HOBE B KAUCCTBE 3aMCHUTENST BLICOKOOKMCIEHHOTO BUTYyMa. DTOT pea-
TEHT MPUMEHSETCA TAKXKE B PACTBOPAX Ha BONHOM OCHOBE, [E TUAPO-
KCUI KalHsi M TPU3TAHONAMIH 2KCTPArupyioT I'yMIHOBBIE KUCAOTEI 6y~
poro yrisi TouTtH 10 100%, crmocoBeTRYA NOBLIILICHUIO CTAGHIU3NPYIO-
LIMX CBOUCTB peareHTa. KpoMe 3ToTO, MCTIONB30BAHUE TPUITAHONAMM-
Ha JOTIONHUTEIBHO CHUXAET BA3KOCTh OYPOBBIX PACTBOPOB 3a CYET €ro
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apoGoGM3UPYIOIINX CBOUCTB U MOBBIILIACT TEPMOCTOMKOCTE JTUCTIEPC-
Ho#i cucteMsl 10 170°C.

Ipumep. Paccuntath KOMMYECTBO Oyporo yriust M TUIPOKCHAA KAJIUsI
2.5:13 1 obpaGorkn 1 M° GYpOBOTO pacTBOPA, TPH LOBGABKE KHAKOTO
peareHTa 8%, TIOpoLIKooGpasHoro 2%.

Pacxon Oyporo yrost 8:130/100 = 10.4 xr.

Pacxon NaOH 8:25/100 = 2.0 kr

OBt pacxox KOMITOHEHTOB

B TIOpoILKooOpasHoM pearente — 155 kr

O6mwmit pacxon pearenta 2:100/155 = 1.29%.

Pacxon Gyporo yrais Ha 1 M° Gyposoro pactsopa 1.29-13-1 = 16.77 xr

Pacxon runpoxcua kamus 1.29:2.5-1 = 3.22 kr

PeareHThl Ha 0CHOBE 3(MPOB LEILTOTO3B

Kap6oxcumerwiuemmonosa (KML) npumensiercst 8 CIIA ¢ 1944 1.,
B Poccuu ¢ 1950r u mipencrasnser coboit HATPUEBYIO COMTb TIPOCTOTO SPu-
pa LEIUTIONO3k! U VIMKOJIEBOH KUCIOTEI, ITONY4aeMOM ITPpY B3aUMOACHCTBIM
LIEJIOYHOM LIEIUTIONO3BI ¢ MOHOXJIOPYKCYCHOM KMCIOTON MIN MOHOXJIO-
patietatoM Hatpusi. KMII Beiriyckaetes B BUAE HETOKCUMYHOTO TIOPOLIKA
WJTH BOJIOKOH G€JIoT0, HUTH KPEMOBOIO LIBETA ¢ HACKITHOM Maccoii 600-800
KF/MJ, MCTMHHOM IUT0THOCTBIO 1700 KF/MS, OTHOCHUTENIBHO MEUIEHHO pa-
CTBOPAIOIIMICS B XONOLHOM BOJE M 3HAYMTENBHO OBICTpee TIpH A0GaBKe
1% cymsdonona ot macecsr KMLI. TIpu srom KMII B Bozme HaGyxaer 3a
cYeT MMMOOHIN30BAHHOM BOIB! U3 PACTBOPA ¢ OOPA30BAHHEM TTOTHMM-
HEPATBHON KOATyIALHOHHO-THKCOTPOITHON CTPYKTYPH ¢ H3MEHEHHEM
CTPYKTYpHO-MeXaHMueckix cBoifcts. Cpoiicrsa KMII u npuroaHocts ee
IS TIPAKTHYIECKMX LIeJIeH OMpeessIIoTCs CTereHblo momMepusaryd (CIT)
U crenieHbio 3aMettieHust (C3). CIT xapakrepusyer ciocobrocts KMIT cHu-
XaTb GUILTPALNIO, YeM OHa Beime (700-1300), tem nyunie adbdexTus-
Hocth KMII, C3 xapakrepusyer pactBopumocts KMII u ycroituuBocTs K
consim xkectkocTu. [Tpn C3 = 60-80 — myuinasi paCTBOPUMOCTD, a IPU
C3 = 90-136 — Bricokas ycroiunBocTh KMIL K consM XKecTKOCTH
(>12,0 v/n). B Poccuu npoussomurces s 6yperns KM u ero Monudu-
karu co CIT = 400-1200 u C3 = 60-100. comepxaHneM OCHOBHOTO Be-
mectsa 48-55%, a 3a pybexom — ot 470 no 1300, ot 77 no 136 u ot 53 mo
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100% cooretctBeHHO. [Ipuuem cpeaHensaskue Mapku KMII (CIT = 400)
UCIONIB3YIOTCA At CHUXEHMS (PIIBTPalyy MPECHBIX U claGoMHHepa-
30BaHHbIX (10 5% NaCl) pacTBOpOB ¢ GOIBLUINM COnEPKAHUEM TBED-
204 a3kl U BLICOKOH TUIOTHOCTBIO NpM Temnepatype A0 80°C u nobas-
Kax oT 0.5 10 2%. TIpn 3TOM peosorMuecKue CBOKCTBA GYPOBBIX PACTBO-
POB U3MEHAIOTCSI HE3HAYMTENBHO. BEicokoBsaskue mapku KMII u ero Mo-
INGUKALMH MOTYT HCNOJb30BATHCS [PAKTHIECKU B JIIOOHIX PacTBOpPax
Ha BOIHOMN OCHOBE NMpu MosHoN MuHepatusauuu no NaCl, Temneparype
o 180°C u nobaskax ot 0.5 1o 2.0%. Tlpu aTom, yem Boie CIT, Tem
MeHblile JOJDKHO ObITh B pACTBOPE TBepnoii (hasbi, MHAYe GyaeT Bo3pac-
TaTh YCIOBHAas BA3KOCTb U CBA3aHHBIE ¢ Heil npobnembl. KM Hanbonee
atddextusHa npu pH=8-10, a ipu pH<6 U Hanuumy TONHBANEHTHBIX
COJei BBINAAAET B 0CAIOK, YTO CBA3AHO ¢ YACTHYHBLIM nepexonom KMIL
M3 XOPOLIO PACTBOPUMOM HAaTpHEROil B TPYIHOPACTBOPHMYKD BOAOPOI-
Hylo (kuciothyio) dopmy. Ipu pH=11 u 6osee KMLI cBepThiBaeTCS OT
M30BITKA ILE/I0UM 1 TAKXKE BBINAAAET B 0cagoK. [Ipy MOBBILEHHBIX TEM-
nepatypax, HauuHas ¢ 80°C, MpOMCXOOUT TEPMOOKHCIUTENBHAS AECT~
pykumsi KM, npu 3ToM BBICOKOBSI3KHE MapKH IEepexXoisiT B CpeaHe-
BA3KME, [IOCTEIHNE — B HU3KOBS3KHE C MOJHON NoTepeit a¢dekTHBHO-
CTH 00paGOTKU. YMEHBIIHUTD ACCTPYKLHMIO M TIOBBICHTh TEPMOCTOHKOCTh
Ha 30-60°C MOXHO TyTeM yaalieHust KUCAOPOAa ¢ MOMOLIBIO J06aBOK B
PAcTBOP pa3TUUHbIX AHTHOKCUAAHTOB: 1.2-2.0% MalOTOKCHYHBIX MOHO~
, M- ¥ TpUITaHosaMuHOB. 0.1-1.5% woHona, 0.05-2.0% cynsdura Ha-.
Tpua (Na,S0;), 0.25-2.5% cynbuma Hatpus Na,S, 0.05-1.5% tetpabo-
pata Hatpus (6ypa Na,B,0,), HT® wiu AM — 5. MAC — 200 g0 0.1-
0.3%. Tepmoctoiikocts KMLL — 500, 600, 700 8 npecHbix pacTBOpax
coctarnser 140, 160, 180°C, a npu Hanmnuuu B pactrope 0.5% nonos Ca®*
120, 130 u 150°C cooTreTcTBeHHO. JanHOE cosepxante HoHOB Ca’’ co-
otBeTcTBYeT Hanuuuio 1.38% CaCl,, nepecyer KOTOPOTO BeAETCS ITyTeM
JesleHns MonekynspHoil maccel CaCl,, Ha MOJIEKYNAPHYIO Maccy MOHA
Ca™. (110.99 : 40.08)-0.5 = 1.38%. INoatoMy concpxaHue uoHos Ca’™
s Beex Mapok KM momxso 61tk He 6omee 0.2%, win 0.55% CaCl,.
OnHuM U3 crocoboB MOBBILEHKs costecToiikocty KMII K nonuBaneHT-
HBIM COJISIM SIBASIETCS €r0 MOTUGMKANS Pa3IMYHBIMU J0BABKAMH C CO-
BEPILIEHCTBOBAHMEM TEXHOJOTMM IPOM3BOACTBA. B HacTosilee Bpems
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Tabnuua 4.3.1

NeNe | HaumeHoBanue nokasaTened Maphn NALL

n/n NAU-H NAU-B NAL-YH

1 Maccosas fons 8ofbl, % He 6onee 12 12 12

2 AuHamuyecHan sa3KoCTb 2%-HOro 20-40 >200 10-20
pacTeopa NAL, npu 25 °C, MMa-c

3 CreneHb 0.95-1.2 0.95-1.2 0.95-1.2

4 MaccoBasi AONs OCHOBHOMO BEILECTBa, 45 45 45
% He MeHee

5 BopopoaHblii nokaszarens 1%-Hore 8-12 811 8-11
pactsopa (AL

6 Homep TY 2231-01532957739-02

B Poccnm oCBOEH BRITTYCK NMOJHAHMOHHOW LIEJUTIONO3BL PA3TUYHBIX Ma-
POK, siBIstioLieHcs Gonee HPGHEKTUBHBIM (Tydlue 0YMCTKa) BAPUAHTOM
KMII, nanubie 0 KOTOPOit MOKa3aHbl HIDKE.

Cycnienzuun KMII u ero Moan@ukannm MMerOT BLICOKYIO YCIOBHYIO
BA3KOCTD TIPH OYEHb HU3KMX CKOPOCTSIX CABUTA, KOTOPAsk PE3KO CHUXKA-
eTcst ¢ NoBbiLcHUEM TemnepaTypbl. Tak nipu 100°C BA3KOCTb CYCIIEH3MH
NOYTH B 5 pa3 MeHblie, yeM py 22°C. T1py 3ToM B BHICOKOMHHEPAIN30-
BaHHbBIX pacTBopax, obpaboraHHeix KMII, mpakTUYECKH OTCYTCTBYET
TUKCOTPONHOCTD, T.¢. CHC paBHO Hyimo. 111 TOCTUXEHHUS CTPYKTYPhI B
TAKMX PACTBOPAX MOXHO WCIIONB30BATh MAJIBITOPCKHTOBBIH TIIHHOMOPO-
LIOK, OMONnOaMMEpbI (MMOay4aI0TCH MO, NeiicTBUEM DaKTepUH U3 KcaHTa-
HOBOi1 CMOJIbI), ITUHUCTYIO MACTY, VI LLETOUHYIO «3aTPaBKy». «3aTpas-
Ka» NpeacTaBisieT co0oit cMech achecra U KayCTHYECKOM COIBl B COOT-
Howenuy 1:4. Ha 1 M’ «3aTpaBku» pacxonyercsa SO kr ac6ecta 5 unu 6
copra, unu 100-200 kr 7 copra 1 200 Kr KaycTryeckoi consl uau 913 i
¢ p=1.20 r/cm’, pu 3TOM CMeCh MEPEMEIITNBAETCS 1 BHIIEPKUBAETCS BO
BpeMeHM He MeHee 4-X uacoB. JlobaBKa Takoi «3aTpaBKM» COCTABISIET
2-4% (20-40 1/M° pacTBOpa), uTo cootsercTyeT 0.1-0.2% acbecta u
0.4-0.8% NaOH Ha 1 M’ Gypooro pactsopa (50-20/1000=1 xr; 200-20/
1000-4 kr wiu 913-20/1000=18.2 1 u T.0.). Mexanusum Bausinus NaOH na
BONOKHA acGecTa 3aKIIIouaeTed B UX HabyXxaHUU U 0Opa3oBaHUM Opycu-
TOBOTO C/IOST HA TIOBEPXHOCTH. B TO e BpeMs IPMMEHEHHUE «LIEA0YHOMN
3aTPaBKH» B MOJIMMEDPCOJIEBBIX, SMYJIBCHOHHBIX M PACTBOPAX HA YIJIEBO-
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Tabnvua 4.3.1.1
TexHnuecKan xapaxktepucTika KMU-7 u KMU-9
no TY 2231-017-32957739-02

HaumeHoBakue Mapky KMLL
nokasarenem KML-7 KMLU-9

H C B H C B
MaccoBas nons Bogel, %
He Gonee 10 10 10 10 10 10
CreneHb 3ameuienus (C3) 0.6-08 | 0.6-0.8| 0.6-0.8| 0.8-1.0 | 0.8-1.0 [ 0.8-1.0

MaccoBas 4015 OCHOBHOMO
BelecTsa B aGCONKOTHO Cy-
XOM TEeXHHHECKOM NpPOAYKTe,
%, HE MeHee 53 53 53 50 50 50
AuHaMuecKas BR3KOCTL
BO/IHOTO PAcTBOPA € MACCO-
BOW fjonei KML, 2% npu
25°C, MMNa-c, B Nnpeaenax 10-40 | 40-100 | =100 10-40 | 40-100 | >100
BopopoaHblf nokasatens
(pH) BoaHoro pactsopa ¢
maccoBoi goned KML 1%,

8 npegenax 8-12 8-12 8-12 812 8-12 8-12

CreneHb noaMMepusanim,

He MeHee 500 500 500
Tlpumenatine.

1. KMU-7 cooTBeTcTByeT paHee Bbinyckaemon mapxe 75/400, a KML-9 mapke 85/500, 85/
600, 85/700.

2. bykasl H, C, B 0603Ha4aloT HU3HOBABKas, CPEAHEBA3KaS U BLICOKOBA3Kan Mapkh KML, coor-
BETCTBEHHO

3. KMU, eeinyckaet 3A0 «onvuenn», r. Bnaanmup. 34ect #e 0CBOEH BbINYCK NOAYAHUOHHOM
uenntonosel Mapok MAL-H, NAL-B, NAU-YH.

4. KMU 75/400, 85/500-700 BbINyCKaeT TakKe 3aB0j CTPOUTENLHbIX MaTepuancs «lonumeps,
r. EkaTepnHGypr, OAO «Tonnakes 1. Buidck, OAQ «OKTGpbe . HuHUE HoBropoa (xnonkoeas uen-
nonosa).

NOPOMHOMH OCHOBE HE XeJaTeNbHO, U3-3a e HU3KON 3(DHeKTHBHOCTH,
ocobenno npu 80°C.

IIpu ucnonszopanuu KMII u ero Mmonudukaumii (cynbdauemnt,
KMO3ILI) B mpecHBIX pacTBOpax HabMOMASTCA UHTEHCUBHBIR POCT
CTPYKTYPHO-MEXaHMYECKMX CBOMCTB, MOITOMY COAEPXKAHUE TIMHUCTOM
dassl gonxHO O6bITh He Gostee 7% (Macc). B Hacrosiuee spems B 3A0
«[Tonuuenn» 0CBOCH BBIITYCK NOTUMEPHBIX KOMITO3ULMH € YIYUIIeH Hbi~
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Tabnuua 4.3.1.2

Xapan 0 U o KML|
HanmeHoBanve Mapkn KMU,
nokasatene KML|, TexHryecKas KMI{ MoanduLmMpoBaHHas
75/400 Topoc-1 Topoc-2
Homep TY TY 6-55-40-90 TY 6-55-64-94 TY 6-55-221-1311-93
CreneHb 3aMelleHns

(C3), 8 npepenax 65-85 60-75 75-85
Maccosas onA OCHOB- :
HOFO BelilecTsa B abco-
SIOTHO CYXOM TEXHM-
YECKOM NpPOAYKTE, %,

He MeHee 50 45 48
CreneHs nonMmepusa-

LK, HE MEeHee 400 450 550-720
Maccosas AONS BOAb,

%, He Bonee 15 15 12

Maccosan Ao MuHe-
pansHoro Macna, %,
He MeHee - - 0.3 0.3

Maccosas fons anioMn-
HWA B AGCONIOTHO CYXOM
TEXHUHECKOM NPOJYKTE,
%, B npegenax — — 0.3-5.0

Mpumeyanue.

1. JlaHHbie Mapku KML sbinyckaer KaMeHCKUH XMMUYECKUI KOMBUHaT, I. KaMeHck-LLIaxTUHCKKHA,
PocroBckas o6,

2. B HadecTBe MoandUKaTopa-KoMnneKcoo6pasoBaTens UCNoAb3YeTes CyibhaT anioMuHUA
A(S0,),

3. Topoc-2 SBNAETCH CHHEPrETUHECKOM CMECHIO LIENIION03k! U KAPBOKCHMETUANDOBEHHOTO Kpax-
mana.

MH CMa304HBIMU CBOACTBaMHi Ha ocHose KMII, KMOJ1, cynbdanen-
nau KMK ¢ no6askamut 0.2-0.5% oTpaboTaHHOIO N0CONHEYHOIO Mac-
JIa ¥ OMBLIEHHOTO TaI0Bor0 1eka (30-40% ot maccsl momnMepa). Jo-
6aBky cHIXKAKOT Ko3pduumenT TpeHus B 1.5-3.5 pasza ¥ JIMNKOCTH IIIK-
HHCTON KOPKY B 3 pa3a pH OMHOBPEMEHHOM MOBBIIIEHUN KPENALIETO U
UHTHOUPYIOLIETo AeticTBUS OYpOBOIroO pacTsopa.

TIpaxTKa MMOKA3RIBAET, YTO HAUGOIBLINY 3hdeKT npu cTAbHIN3a-
LUK PAacTBOpA JOCTUTAETCS [IPU J0OABIeHUM TOpoiKoobpa3Horo KMLL
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Tabnnua 4.3.1.3

Xapaxrep: KMU mapkn Kamugen
no TY 2231-002-50277563-00
HanmMeHoBaHue nokasarenen Mapku Kamuen
0 1 2 3 4
Maccosan gons Bogsl, %, He Gonee 10 10 10 10 10
CreneHb aamelteHna (C3), He MeHee 80 80 80 80 50-80

Maccosaq A0A OCHOBHOTO BEwecTBa
B aBCONIOTHO CYXOM TEXHU4ECKOM

NPOAYKTE, %, He MeHee 55 55 54 53 52
CreneHb NONMMEpPH3ALIMH, Ke MEHEEe 500 600 700 800 400
AKTUBHOCTb BOAOPOAHBIX MOHOB (pH)
BoAHOro pacTeopa KMU ¢ maccoBod

goneil 2% npu 20°C 8-11 | 811 7.5-11 | 7.5-115 | 811
Npumedanue.
Hamuen soinyckaet 3A0 «Kap6okamy, r. K T o6n. 3aech e

NONMAHWOHHAA Lennono3a Mmapok NAL-HB v NAU-CB.

U ero MOIVGUKAIMI, a B OTACALHBIX CTyYasx B BUAE 3-5%-HON KOHLEH-
Tpauuu. [1pu 3ToMm, yem Boite CI1, Tem MeHbLE pacxod pearenta. KMLL
¥ ero MoZMQHKaLHMH COBMECTHMbI C GONBILIMHCTBOM [TPUMEHSIEMBIX B Gy-
peHUHM DEareHTOB, NPHYEM [EHCTBHE IBYX PEAreHTOB, HANIPUMED,
KMI+YIIP wm KMU+KCCB 6onee adbekTHBHO, YeM Kaxaoro pea-
TeHTa B OTAEIBHOCTH (SIBJIEHUE CUHEpTH3Ma). VckmodeHeM ABIIOTCA
XpOMaThl, KOTopble HecoBMecTuMbl ¢ KMII npy BLICOKO# TeMIepatype, -
TaK KaK NMEPBHIE ABISIOTCH CHIbHBIMU OKUCTUTESIMHU, CIIOCOGCTBYS IO~
noanuteasHo aectpykunu KMII. Kparkas xapakreprctika KMLL 1 ero
MoaubuKamii mpueeacHa B Tabn. 4.3.1, 4.3.1.1,4.3.1.2,4.3.1.3, 4.3.1.4.
BIT-92 (cuMycan) — oTeUecTBEHHRIH GUOMOIUMED, [IPEACTABASIO-
it coboi TMHEHHBIH MONMcaXapu HEMOHOTEHHOTO THIIA, BbITyCKae-
moie o FOCT 12.1.007 B Buze BA3KOi HENPO3paYHOi KUIKOCTH OT CBET-
JI0-CEPOTO 10 CBETIO-KPEMOBOTO LIBETa ¢ TEPMOCTORKOCTBIO 10 120°C, TeM-
nepatypoi samepsanus 0°C, depMeHTaTHBHO YCTO#UMB (He TpeGyeT MpHu-
MeHeHus Gaktepuumaa). OcHoBHoe HasHauenue BIT-92 — mopslilienue
HedTeoTauN B IpoLiecce A00bIYM He(TH, HO BO3MOXKHO €TI0 HCIIO/b30Ba-
HHUe B pPeLiENTypax GUONONTUMEPHBIX GE3NTUHUCTBIX PACTBOPOB MPH Mep-
BAYHOM BCKPBITHHU MPOIYKTHBHOTO ILIACTa. PacTBOpBI Ha OCHOBE GHOTIO-
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Jabnuua 4.3.1.4
TexHuyecKan XxapaKTepucTUKa cynbdauenna

HaumeHoBaHve Cynbdauenn-1 Cynbdauenn-2
nokasarenei Mapku Mapku

70 [150]300 [500[800 [1300 | 70 [150]300 [ 500 | 800 [ 1300
MaccoBan gona 40 65
OCHOBHOTO Be-
wectea, % He
MeHee

JAnHamuyeckan 70- 1100-|200- |400-| 600- [1000- —
BA3KOCTb 2%- 100|200 {400 | 600 1000|1600
HOro pacTeopa,

Mlac

[Jurramuyeckas — 100-(200-600- |1000-|1400{>2000
B8A3KOCTb 1%-Horo 200 600 [1000{ 1400 |2000
pacteopa, Mlla c

PactBOpUMOCTE

e 8OaE, % 98 a8

He mMeHee

Cbiny4ecTs, ©

He 6onee — 15

Maccosas gons 52 12

BOAbI, % He Bonee

Mpumeuanue.

1. Cynbdaluenn (OKCHITUNLENNION03a, 3apyGeHOe HasBaKWe — TMAPOKCHITUALEANIN03E) O~
NiyqaeTtca npu B3aUMOAEHCTBMM WENOYHOR LIENNION03bl ¢ OKCHAOM aTuNeHa (SBDYGE)KHHS aHano-
v TMNo3a mapiu ERH u EHM) n 8819eTCA HEINeKTPOIMTOM (HEHOHOMEeHHBIM NOJIMMEPOM), YCTOW-
YMUBBIM K BOSAEHCTBHIO CONER KanbLMA ¥ Marius (Ao 5%).

2. Cynbdauenn MOMeT NPUMEHNTHCA NPy 06PaBOTKE BLICOKOMHUHEPANM30BAHHbIX GE3MNMHNUCTBIX
M ManorfiMHUCTLIX pacTBopeB Npw Aotaske 1.5% v Temnepatype 140-150°C. BuinyckaeTca 3A0
«Monuuenn», r. Bnagumup no TY 2231-01.3-32957739-01

3. KauectBo cynbdauenna nposepsetcs npu t=140-160°C Ha BLICOKOMUHEPANU30BaHHOM FNH-
HWUCTOM pacTBoOpe, coaepallem 8% ruHonopoluka mapku NB6, 2% cynbdauenna, 20% NaCl n
2% CaCl,, Np1 3TOM GUALTPaUWA PACTBOPa ROMKHA ObiTk He Gonee 5 CcM3/30 MUH,

4. Havectro KML| npoBepaeTcs Ha cpeAHeMUHEPaNnM30BaHHOM IMHUCTOM pacTBope, CoaepHa-
wem 10% rnuHonopowxa mapku NBB, 10% NaCl u 0.75% KMU, (Ha cyx. BewecTso), Npn 3Tom
dunsTpaLmua AoMmKHa EbiTb He Bonee 10; 4; 3.5 1 3.0 em3/30 mun. ans KMLL-400; 500; 600;700.
Brakoctb 5 %-Horo pacTeopa KML-400; 500; 600; 700 aomHb 6siTb 50-80 ¢; 250-300 ¢; 320-
400 c; 6onee 400 ¢, COOTBETCTBEHHO.

5. 3A0 «onuuenn» BHINYCKAET Takme KapBokeMMeTHoKeHaTUAUEnTiono3y (KMO3LU), Toprossie
mapky «tonruenn-CKH-1v, «CKH-2», cToltKne K nonMmuHepanbHOi arpeccuy (3apyGemHble aHa-
Aorn CHR-1M, 6M, 100M), #BARIOWMECH ORHAMM U3 NyNIWNWX MoandrHaunin KMLL.

6. Mapokeuatunuennionosy (F3L) co C3<3 nop Ha3BaHWeM «HaTpocon-250s, BhINyCKaeT GoBMe-
CTHOE POCCHMICHO-(DPaHUY3CKOE NpeanpuaTHe, . Ka3aus.
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A.A. PRzaHoe no GypoBLIM P D

JIVMEPOB TIONYYAIOT, HANpUMeEp, NPEBPAIUEHHEeM UX BOAHBIX PACTBOPOB B
THAPOTENH 3a CYeT CLUMBAHMS MOJIEKYJI TIONMMEPA OT BO3EHCTBUS XPO-
MOK&JIMEBBIX WK ALIOMOKATNEBBIX KBACLIOB U APYTHX, ¢ 00pasoBaHueM
BBICOKOTHKCOTPONHOIL Xuakoctu ¢ pH-7-9. OaHa M3 pelientyp Takoro
PAcTBOPa BBIJISIUT TaK: TIPeCHasd BOAA ¢ MUHUMATBHON KeCTKOCTLIO (10
200 mr/n) + 10% BI1-92 + 0.1-1.0% KMII (win ero monubukaumiz) +
0.05-0.5% nonuBaneHTHO# comu, Hanpumep, KCr(SO,), 12H,0 +
0.1+0.4% 1wenoun (NaOH, KOH, MgO u ap.) + 3-5 % KCl + men o He-
obxonumoii rortHocty. bI1-92 Becema uyBCTBUTENEH K GOMBINMM 100aB-
KaM cojieii (CHUXAETCA CTPYKTYpPa U BSI3KOCTb), MMEET BBICOKMIA PacXol
(moGaBka Jyuinx, 3apyOeskHbIX GUOMOIMMEPOB HA OCHOBE KCAHTAHOBOM
cMonsl coctapisieT (.2-0.4%). Tlpn NOBBILIEHHON XECTKOCTU BOABI MW
unsrpara sBomutcs Na,CO; win K,CO, (nyuine NaHCO, win KHCO,).
bI1-92 npoussonut 3A0 «Hedrerasrexuonorus», HTO « ATUH», . Moc-
xBa. B HacTodiee Bpems Ha 3aBone «[Tpomcepsuc» (UyBawivg) ocBoeH
BBIITYCK BBICOKOKAuecTBeHHoro Guoronnmepa K.K. PoGyc.

Kpaxman

Kpaxman 0THOCHTCS K YMCTY €CTECTBEHHBIX TTOJUMEPOB — IMOIHCA-
XapyAoB, U BIEPBble OLUI TIPIMEHEH Juis GyPOBBIX PacTBOpoB B 1939 1.
(CIJA). Kpaxman npeaHasHaveH Qi CHUKEHHA GUIBTpaLuu cpeaHe-,
M BBICOKOMUHEPAIU30BAHHBIX PACTBOPOB MPH HANUUMM JOOKIX cOneit
nipu teMIepatype qo 80°C, pH = 9-13 u nobasxe mo 3.0%. Crippem 114
TPOM3BOLICTBA KpaxMalia siBISIOTCA 3€PHOBbIE KYJIBTYPH (KYKYpy3a, MIe-
HULIA, PUC, POXKDb) U KITyOHEBBIE KYIETYphI (KapTodens, Maruoka). CHa-
4ana UCTIONL30BAICSE MUUICBOH KpaxMan, npeacTaBasionui coboi mo-
POLIOK GEJTOTO MM XKEATOBATOIO LBETA ¢ TWIOTHOCTHIO 1300-1600 kr/m’ ,
KOTOPBIN PacTBOPSUICS. B PACTBOPE LIENOYM B cooTHOmEeHuu 10:2-10:4 B
3aBUCHMMOCTH OT CBOTCTB OypoBOIo pacTBOpa. BepxHuit npenes KoHLEH-
TpaLuy KPaXMana OlIpeesisieTcs OABIXHOCTHIO KieicTepa 1 Yaille BCero
coctaBaseT 5-8%. [LIst IPHIOTOBNEHUS KXHUAKOTO KIEHCTEPA B THHOME-
IIAJIKY 3aJMBACTCS BOAA JO BAJIOB, 3aCHINACTCS TIPH MEPEMENIABAHWH
KpaxMas ¥ 3aTeM IIOCTENeHHO pacTBop wenouu. flocie TiaTensHoro
nepeMeNIMBadMsl A0MMBAeTCA BOIA, U peareHT rotos. Clelyer yuecTh,
4TO IIPY HCHOb30BaHUH MUHEPATH30BaHHOW BOIBI LTS 3arOTOBKH Kileii-
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cTepa Kpaxma Jo6aBiseTcs mocie KaycTuieckor comsl. [Ipn ruaponu-
3¢ 11060r0 Kpaxmana obpa3yeTcsi, B OCHOBHOM, INIOK03a, COCTOALIAs U3
aMWIO3bl (JIMHEHHbIH NOTUMED) U AMWIONMEKTUHA (PA3BETBIEHHBLHA MO-
JiaMep). TIpy 9TOM MOYTH Bee TIOMUCAXAPUIBI MOTYT 06PA30BLIBATE TUK~
COTPOITHBIE KOATYJISILUOHHbIE CTPYKTYPbI, CIIOCOOHBIE BOCCTAHABIUBATb-
sl TIOTTHOCTBIO [OCIE PaspyLUEHHs], a TAKXE KOHIEHCAMOHHO-KPHCTa-
JIM3ALMOHHbIE, paspyLIalouecs Heobpatnmo. KpaxmansHelii kieiictep
CHUKAET IIOTHOCTH OYPOBOro pacTBOpa, co3facT NpobieMsl ipu pabo-
Te B 3UMHUII IEPUOT ¥ OTHUMAET BPEMS HA MPUTOTOBJICHHUE, II0O3TOMY
BBOOHUTH €0 MOXHO B BUJIE TIOPOIIIKA HEMTOCPEACTBEHHO B GYPOBOIi pa-
crBop, pH xotoporo ne menee 11. Bee BUABL Kxpaxmana UMEIOT HU3KYIO
TEPMOCTONKOCTDb, [OABEPrasch ACCTPYKIIMK NIPH Temreparype Golee
80°C, monyyatoweiicst pu pacnane NpoaykKT BNUSIET HA BI3KOCTb PACTBO-
Pa, HO He TepsieT MOJHOCTHIO CTA0WIM3NPYIOLIUE CBOACTBA. TepMOCTOlM-
KOCTh KPAXMala MOXHO NOBBICUTE myTeM nobasok 0.01% xpommnuka,
HT® wiu MAC-200, AM-3 10 0.1-0.3%. Tlpu go0aBke Kpaxmana B yTsi-
KENEHHBIH, ¢ GONMBIIIM collepKaHUueM TBepiol ha3sl BEICOKOMUHEDATK-
30BaHHBIA pacTBOp oTMedaeTes poct ero Bsskoctu u CHC, roatomy BBO-
JATH €T0 HY:KHO [OCTENEHHO B TEUCHUE HECKONBKUX IIMKIOB. st mpe-
JIOTBpALleHHU 3arycTeBaH s riepe] 06paboTKol KpaxMaioM BBOISITCS Mo~
Husutend Baskoctu wid KMI-400. K HerocTarkaM KpaxMana OTHOCHT-
51 COcOBHOCTE ero K GepMEHTATUBHOMY PA3OREHHUIO (3arHUBAHUIO) 0N
NeHCTBIEM Pa3TUYHEIX MUKPOOPTAHN3MOB (IPOXK3KEBLIE FPUOKMU, TIIECEeHb,
Gakrepun). TIpu pa3noxkeHNH KpaxMana BBUIETIOTCS Ta3000pasHble Be-
IECTBa, YTO MOXeT BBI3BATH BCIICHUBAHUE PACTBOPA U MoHMKeHue pH.
IosTOMY BOCCTAHOBUTE MapaMeTPH TaKOT'O PACTBOPA OUYEHB CIIOXKHO, U
OH TIOMIEXUT YACTUIHON WM MoNHOU 3ameHe. CKOPOcTb MUKPOGHOTO
Pa3TOKEHUST KpaxMana 3aMelUlIeTcsd B XOJMOIHON WM Topsvelt MpecHoi
Bone (Temmneparypa >70°C). [Ipu pa3oBOM HMCIIOIB30BAHMM Kpaxmaia, Ha-
TpHUMep, TIPH 3aKITIOYUTENBHOM KapoTaKe NMPY OKOHYAHWH CKBAXKHMHBI
OypeHHEM, er0 MOXXHO TIPUMEHSTH B JII060M BOIHOM pacTBOpe (B T.4. B
TpecHoM) Oe3 BBITONHEHUS 0co0bix TpeGoBaHuil. I npenyrnpexieHus
hEePMEHTATUBHOTO Pa3IOXKCHHUsE KPaXMasa MCHOJB3YIOTCS TPU cTiocoba:

— yBejuueHue 1 noauepxka pH 6yposoro pacTBopa B Ipeaenax
11-13;
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— Hanyude MUHepann3atuu GUWiIsTpata He meuee 20%;

— no6aBka K OypoBOMY PacTBODY Pa3nM4HbIX aHTU(EPMEHTATOPOB,
NOJABJSIIOIIMX XKXU3HEIEATEIbHOCTh DAKTEPUA.

I[lepBbiii cioco6 HenocTaToYHO 3 HEKTUBEH U HE BCETIA MOXET ITPHU-
MEHATHCS B YCIOBUAX OypeHMs!, TakK KaK BbicOKoe 3HaueHne pH pacTro-
POB YacTO HeXeNaTeNibHO (B paspese NIMHUCTBIE TIOPOIbI, IPUMEHEHUE
JIBT u T.A.) Wi B pacTBOpe MPUCYTCTBYIOT MOJIUBAJIEHTHRIE COJIM, pea-
THpYOLIKE Co 1enoyblo. [Ipy 3ToM, B nocneaHeM ciiydae Kpaxmal, Kak
W MHOTHUE JIPYTUe OPTaHNYECKUE TIOJMMEDBI, YACTUYHO BBITIANAET B OCa-
[IOK BMECTE C KOHIEHCUPOBAHHOI TBepaoil dha3oil, obpasylolueiicss mpu
B33UMOAEHCTBIM [TONUBANCHTHAIX CONCH U IET0YU.

Bropoii cioco6 bonee adbekTBeH, 0COOEHHO B COYETAHUM C TIEp-
BHIM. [lepen pa3bypuBaHUEM COJIEHOCHBIX OTIOXEHUI OYpOBBIE PacTBO-
PHl PeIBAPUTENIBHO HACKIHIAOTCS COJIbIO, U [TIOITOMY PA3TTOXEHHE Kpax-
Majla He TTPONCXOLHT.

Tpetwuii ciocod HanboIEe YHUBEPCAbHBIM, [1€ B KAYECTBE aHTHdEP-
MEHTATOPOB NIPUMEHSI0TCH opMmanud, napadopmanbaerun, deHo,
KaTaMMH Y Ipyrue BelllecTBa. B HacTosilee BpeMsi MUIIEBOM KpaxMajl B
OYpeHHU MPaKTHYECKH He IPUMEHSICTCH.

MomubunmupoBaHublii Kpaxmai

JU1st yeTpaHeHM psilia HeZOCTATKOB MUIIEBOro KpaxMana BBIMyCcKa-
etcst monuuuyposadHeiil (FOCT 7698-93) xuMuuecky M TEPMUIECKH
oGpaboranHsrit kpaxmai (MK). OH mpenctasisier Co60i MOPOLIOK, XO-
POLIO PacTBOPUMBIN B XOTOAHOM Bone, 06paboTaHHbIi 10 3% amomMo-
kanueBbiMu KBacuaMu (TY 301-10-0-284-88) u KanbUMHHPOBAHHON
consl. [Toaromy o6paboTky GypoBBIX pacTBopoB MK MOoXHO mpou3Bo-
IUTh B BUIE MTOPOIIKa O¢3 TpeaABapuTeNbHON Kielcrepusaimu npu pH
= 7.5-11, remneparype no 120°C u no6asxe 10 2%. I1pu stom MK Gosnee
3¢ GEKTUBHO CHUXAET (PUNBTPALIUIO, MO3BOMSIET COXPAHUTD TUIOTHOCTE
OypOBOro pacTBopa, CnocoGCTBYET MEHBLIEMY POCTY BA3KOCTH, (hepmeH-
TATUBHO YCTOMYMB U CHUXKAET 3aTPAThi BPEMEHU U CPENCTB Ha 06padoT-
Ky. Bce BUIBI KpaxMasyioB XOPOILO COBMECTUMBI € IPYPUMM TIOIMMEPAMH
KMI1I, runanom, KCCB u siBsiroTcs sroaorauecky 6esonacHbiMu, MK
BblIyckaeT «CreudyprexHomorus», T. Mocksa, nmoa mudpom «PK» mo
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OCT 18-003-94 (ryqiomii), a Takxke, 3AO «KBarpo», n.CBepanoBcK,
Opinoiekas 061., mo TY 9187-013-05747146-95; n. Snbumku, Yysanic-
KaA pecnybiauka, non HassaHuem KPOM-3.

DKCTPY3NOHHBI KpaxManocolemranmii pearent (DKP)

DKP gaBnsercs pasHOBUIHOCTBIO TEXHUYECKOTO Kpaxmalia, BEIIYC-
KaeTCst B BUJE MOPOIIKA, XOPOIIO PACTBOPUMOTC B Bode no TY 2483-
002-41686452-97.

BKP camxaer CHC pactBopos 1o 0, nobaska ero cocrasisier 10 3.0%,
HO IIpH KOMOUHMpOBaHHOH 06paboTke ¢ nopomkoodpasHeM CCB (0.5-
1.0%) pacxon cuuxaetcst 10 3.0% (siBnenue cuHeprusma). DKP npucy-
UM Te Ke TMPEUMYIIECTBA, HEIOCTATKN U YCIOBUSA NIPUMEHEHHs], 9410 1
JULA TeXHUUYECKOro kpaxmaina. DKP BhIMycKaloT KpaxMaibHbIe 3aBOABI B
1. Iopetk, Snbuukn, YyBauickas pecrybiuka; i1. bopucornedex, fpoc-
naBekas 061.; AQ Kpaxmano-naroyHON MPOMBILLICHHOCTH, I. Ps3aHsb;
3A0 «Ksatpo», . Ceepmiosck, OprnoBekas 06.1.; ManbTo3Hbli 3aBoa,
r. Tlensa; «CnendyprexHoaorus», . Mocksa, nox wudpom «PKP» no
TY 10 Pd 1039-92.

KapGokcumermmposauunii kpaxmaa (KMK)

KMK mnpencrasnsier co60it 6€10-3KeThlii TOPOIIOK, C COREPXAHU-
€M OCHOBHOTO BelllecTBa He Meree 60%, BraxHOCTHIO He Gonee 12.5%,
JIETKO AUCTIEpTUpYIoMiics: B Bozie Moboil MuHepanusannu. Ionyyaer-
¢ OH B PE3YJIbTaTE XUMUUECKOH peakuuu stepudukanyu KMII u xpax-
MaJjla ¢ TIPeABAPUTENbHBIM GHOPA3NTOKEHUEM [IOCTIENHETO U OTINYACTCS
VHHBEPCATBHOCTBIO TPUMEHEHHUS. MOXET UCTONB30BATLCSA TIPU TEMITE-
parype 10 120°C B npecHbiX (10 14 1Heil) ¥ BBICOKOMHUHEPATM30BAHHBIX
PacTBOPAX MPU HATMYHY IBYXBAJICHTHbIX COJIEH, TIPU 9TOM BA3KOCTD pa-
CTBOPOB OCTaeTcd B Iipefesiax HopMbl, a CHC B MUHepanu30BatHBIX pa-
CTBOPAX PABHO HYJIO.

JInHaMu4ecKas BA3KOCTh BOXHOTO refis ¢ MaccoBoit noneit KMK 4%
npu 25°C coctapisier ot 60 xo 300 mITa-c mapku H u cepiue 300 mila-c
Mapku B, cremens sameurenus (C3) He menee 0.3, a pH He menee 10.
To6aska KMK cocrasnser 0.5-2%, a copmectro ¢ CCB (0.5-1.0%), 3Ha-
YMTeNbHO YMeHbIuaetcs, npu 5toM KMK He noasepxeH depMeHTaTHB-
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HoMmy pasnoxennio. KMK Buinyckaerca no TY 2262-01632957739-01
3A0 «[Tonuuesmn» . BranuMup u siBiseTcss caMbM 9DGEKTHUBHBIM U3
CJIOXHBIX 3(pHMpoB KpaxManos Poccuu.

Hpumep. PaccunTaTb KONMMUECTBO KOMIIOHEHTOB TP IIPHUIOTOBNE-
HHUW KPaxXMaJBHOro KieiicTepa, Hampumep, 8:2, nobaske Kpaxmana 3%
Ans o6pabotku 200 M 6yposoro pactsopa.

Pacxon kpaxmana 200-3/100 = 61

Pacxon kpaxmanshoro xieiicrepa 8:2 100-6/8 = 75 M.

Pacxon kpucramnueckoii kayctudeckoi consr 2:75/100 = 1.5 T unu

1.5-100/200=0.75%.

Pacxon Xumkoi KaycTnieckoi comsl ¢ p = 1.40 r/CM3

Mo npui. 8 B 1 M° NaOH ¢ p = 1.40 r/cm’ conepxutcst 517.86 kr
kpucTaiindeckoi NaOH, torna o6em NaOH ¢ p = 1.40 r/cm’ cocta-
BuT 1.5:1000/517.86 = 2.9 v",

PeareHThi HR OCHOBE AKPHJIOBBIX NOIHMEPOB

Tunan — TMAPONN30BAHHBIA NOJIWAKPUIOHUTPII — BMEPBBIE IIPH-
MeHeH B 1949 1. (CILA), B Poccun B 1961 1. 1151 cHKeHus punsrpaunm
NPECHBIX, U3BECTKOBbIX, CTAGOMUHEPATM30BaHHBIX pacTBOpoB (10 5%
NaCl) u npurorosnenus BYC. [unaH nonyyaercs B mpoLecce rHapo-
JIN3a FOJIMAKPWIOHHTPHIIA KAYCTHUECKON CONOM, TIPH TOM BhLAEAsieTCS
3arax aMMHaKa, OTCYTCTBHE KOTOPOTO MPEfoNpeNensieT NPOBEPKY Kaye-
CTBa IMIaHa B 1a0OPaTOPHBIX YCIOBUSIX. [UMaH mpeacTassieT co6oil BA3=
KYI0 TEMHO-XENTOBATYIO XHIKOCTb 8-10%-HOH KOHLIEHTPALMU ¢ NIOT-
Hoctbio 1.05-1.07 r/em’, pH = 12 1 Gonee WIK MOPOILOK KeNTOBATOTO,
KPEMOBOTO WJIM PO30BOTO LIBETa ¢ BIAXHOCTEHIO 10%, KOTOPBIA MOXHO
MIPUMEHATH B TOBAPHOM BHIE WIH B BUAe pacTBopa 10%-HOM KOHUEHT-
paunu ¢ p = 1.05 I‘/CMJ. [MnaH KaK 1 ApYrue akpuioBbie MOJIUMEPHI 06-
pasyeT ¢ NIMHUCTHIMH YaCTHLIAMH TIPOYHBIE TTOITUMEPIIIMHUCTBIE CTPYK-
TYpbl 33 CYCT XeJATHBIX CBA3EH M MoJHMMepHble MeMOpaHbl, YaCTUUHO
MpenoTBpallaoye ruapaTaunio nopo. luman-2 o6nagaet myyiieii cra-
OunM3MpyoLen crmocoOHOCTRIO, YyeM Tinau- 1, Ho npu 06paboTke 60J1b-
L€ BO3pacTaeT BA3KOCTh. JlobaBka runaHa B npecHbie pacTBophbl nipu 30°C
cocrapaser 1o 0.15% (Ha cyx.) wu 1.0-1.5% xwunxoro, mpn 100-120°C
10 0.75%, npu 150°C go 2%. [pd Hcnons30BaHUM CTAGOMHUHEPATH30-
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BaHHBIX PACTBOPOB PACXOX TUIaHa YBEJIMUMBACTCA B HECKOMIbKO pa3, a
TepMOCTOMKOCTD cocTaBisieT He 6onee 100°C. ONTUMaTLHBIH 3aIUTHBII
addekT runan nposisiget npy pH = 10-11, npu 60ABHIMX M MEHBIIUX
3HAYCHUAX KOTOPOTO MPOUCXOAUT KOAryIsilMs IJMHUCTHIX YaCTHII, OCO-
HEHHO B IPECHBIX PACTBOPAX NP NOBBILICHHBIX TeMIIepaTypax. s npe-
HOTBpAILLEHHS ITOTO SBISHUS MCTIONb3YIOTCS fo6aBku xpommika, HTO
po 0.02% wiu MAC-200, AM-5 g0 0.1%. B cnaboMuHepanu3oBaHHbIX
pacTBOpax, Ha0GOPOT, HabIIONAETCsl HEKOTOPOE CHUKEHHME BASKOCTY K
CTATMYECKOTO HAMPSDKeHUs ¢itBura. [ToCKOIbKY M'MIaH, Kak v APYTHe ak-
PpUIOBbIE TIOMMMEPHL OUEHb YYBCTBUTEIEH K NOJIMBAIEHTHBIM COJIAM,
cabast MUHepanusanusa dwibrpata no NaCl no3sosser noBpICUTS Mpe-
JIeN YCTOYMBOCTY THIaHa K HUM B 2 pa3a. Ilpu 3ToM Jaxe HanMyue B
pacrsope 10 7.0% NaCl win KCI npuBoaut K KOH(GOPMAUMOHHOMY H3-
MEHEHMIO MOJIEKY/ NOJNHAKPUIOHUTPUIBHBIX PEATEHTOB, BCACICTBUE
9ero NnocieiHue CBOPAYMBAIOTCH B KIYOOK U YaCTUYHO WY NOIHOCTBIO
Teps1oT 3 ek THBHOCTD. Tak, B IPECHBIX PACTBOPAX IOMYCTUMOE CONEDP-
XaHUe MOHOB Kbl He Gonee 0.1%, a B cnaboMuHEpanu30BaHHbIX 10
0.2%, HO AaxXe B 3THX Crnydasx TpebyeTcs MpeaBapuTenbHas obpaboTKa
pacTBOpa KaJibLIMHMPOBAHHON cooit uau docdaTamMmu U3 pacueTa Ha
xaxsie 0.1% nonos kanbuus oxoic 0.2% KaibliMHUPOBAHHOM COIbL (CM.
nipust. 17). TunaH 4yBCTBUTENEH TAKKE K KOHLEHTpaLUuu TBepRo# dassl,
NpK HATHYHU B PacTBOpe KoTopoii Gonee 10%, a Takoke nocie yTsoKeNe-
HUSI [IPOUCXOMUT PE3KOE MOBbILLIEHNE BAZKOCTH, KOTOPOE MOXET ObITb
YCTpaHEHO TIPENBAPUTEIbHBIM pa30aBieHUeM pacTBopa BOZOH WM 40—
6askamu 0.02-0.05% HT® B Buae 2-5%-Hoit xoHlUeHTpauuy. OgHaKo
Bojiee BRICOKOE COlepKaHue TBepAci (ha3bl crocOBCTBYET MOBBILLIEHHIO
s deKTMBHOCTH paloTh THNaHa, OTOMY J06aBKM MOHU3UTENEH BA3-
KOCTH Hanbonee NpeaoYTHTENbHE.

JKumkuii runan, Kax v Ipyrue XKiHAKUe pearcHThl, B 3MMHHUX YCIOBH-
SIX 3aMep3aeT, M03TOMY TpPeByeTCs €ro MOJOIPes C yXyIIICHHEM Kade-
CTBa peareHTa. [1py ITUTENBHOM XpaHEHHH (>3 Mec.) KauecTBO XHIKO-
TO TMAaHa TAKXE YXYALIAeTCsl, LTS IPeAOTBPALIEHHS KOTOPOTO HEO6X0-
AuMo BBoAUTDb 0.5-1.0% XpoMIiMKa K 00beMYy peareHra.

Tinas coBMeCTUM ¢ APYTHUMH MOHM3NUTEIMH GHIBTPALIMK, TIDH 3TOM
3t eKTHBHOCTE KOMOMHUPOBAHHOM 06PabOTKH 3HAYMTENBHO BHILIIE, YEM
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Tabnuua 4.3.1.5

Xapau runasa

HanmenoBaHre nokasatenen Hopma

fnan-1 nan-2 Mapka A Mapka B

1. BHelwHuA Bug HUAKOCT Cepo-KenTbll NOPOLIOK

2. MaccoBas pons sogbl, %
He Gonee — — 10 15
3. Maccosad 1015 cyxore
ocraTia, % He MeHee 15 10 — —

4. PacTBOpUMOCTE B BOAE nonHasn nonHas

5. fuHamuuecKan BA3KOCTb
1%-Koro pactsopa, MNa-c,

HEe MeHee 10-22 22-40 15 10
6. BoaopoaHbliA NokasaTens
1 %-Horo pacteopa, pH QOwxono 12 9-12.5 9-12.5
7. GunsTpaums npecHoro
pacTBOpa, CofepHallero
5% BeHToHUTa 1 0.4% ru-
nawa, cm’, He Gonee 8 7 5 6

8. Homep cTaHgapTa TY 46-01-166-89 TY 2458-258-05757593-99

KaXIoro peareHra B oTaeibHocTH. KpaTkag uHbopManns o TMNaHe no-
KazaHa B Tabi. 4.3.1.5. TunaH BeimyckaeT 3aBoa OprcuHTe3d «OKA», T.
JsepxuHck, HuxHeropoackas obyacts.

Memaxpua-14 (M-14) npencrasnsger coboil conouMep MeTaKpHu-
JIOBOM KUCIOTE! M METHJIMETAKPUIATA ¢ MOJEKYIIPHON Maccoii ot 0.6
o 6.0 MaH. BelnyckaeTcs B BUOE MEJIKOTPaHYIMPOBAHHOTO MOPOIIKA
no TV 6-01-1070-91 1 npeAHa3HAYEH [Isi CHIXKEHUS GUIETPALIUK [pe-
CHBIX, BHICOKOMMHepain3oBaHHBIX o NaCl, MastorTHHUCTHIX pacTBO-
POB, B KaUeCTRe Ce/leKTHBHOTO DIIOKYISIHTa BLIOYPEHHOM MOPOIBI U MO-
nuduKaTopa TTUHONOPOILKOB ¢ LETbI0 YBeAUUeHKs BRIX0LA PacTBOpA.
TepMocToiikocTh peareHta coctaniseT oT 180 1o 240°C B 3aBUCUMOCTH
OT TUHA PACTBOPA U MPUMEHSIETCS] OH TOJNBKO B BUAE BOAHO-ILETOYHO~
ro pactBopa 5-10%-HoH KOHIIEHTPAIUK B COOTHOILEHUH M-14 1 1me-
soan ot 10:3 1o 10:4 (na cyx.) npu pH pacteopa 8-10. Pearent roto-
BUTCS B J10OOM MepeMeLIMBAIOIIEM YCTPOIICTBE, Kyla 3aJIMBAETCS OT
MONOBUHBI 10 2/3 Boawl, BBoaUTca 100 xr M-14 Ha 1 M’ BOJIBI, IIepeme-
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Tabnuua 4.3.1.6

pakTep puna-14

HaumenoBaH1e nokasatenen Mapiyt Merakpuna
M-14BB (8bICOKOBABKMI) M-14BB-170

1. KnHemaTtnieckan BA3KOCTb 1 %-Horo
BOAHO-LUENOYHOrO PACcTBOPA, MM>/C,

HE MeHee 80 170

2. MacceBan fons Bogsl, %, He Gonee 30 30

3. BHeliHWiA BUA MOPALIOK UAan MOPOLWIOK KUAK
rpaHynsl rpaHynsl

NpumMeyanue. Metaxkpun Buinyckaet 3aBod OpreunTtes «OKA», r. [13epHuHcK, HukHeropoackan
o6nacts.

muBaercs 1 yac n nobasngercst Kaycruuecxas comga 30-40 xr, octaib-
HOE KOTUYESCTBO — BOIA W TOCKe TIEPEMEILINBAHHUS PEareHT fOTOB € CO-
JIepXaHueM OCHOBHOTO BeliecTBa okono 10%. JloGaska M-14 coctasns-
et o1 0.2 10 0.75% (Ha cyx.) B IpecHble PAacTBOPHI U 10 1.5% (Ha cyx.) B
BBEICOKOMMHepanu3oBaHHbie. [1py aToM, ecsin pH 6yposoro pacrsopa > 10,
TO PeareHT MOXHO BBOAMTH B TIOPOLIKOOOPa3HOM Bue. TToBbiIeHH BN
pacxon M-14 B BbICOKOMUHEpPAU30BaHHbIX pacTBopax (no NaCl)
OOBSICHSIETCS, B OCHOBHOM, YACTHYHBIM €10 BHICATHBAHUEM U TEPMO-
OKMCIIUTEJIbHON AeCTPYKIMEH, a TaKkXe [IOOynu3alfeil peareHra u
MEHBIIIEH arperaTUBHON YCTOMYUBOCTBIO IIMHBL B PE3YNBTATE YKPYIT~
HeHMst acTrL. OcoBeHHO 3TO HPOSABISETCS MPU PE3KOM Nepenajie TeM-
Tepatyp, Fie OTMEHaeTCsl CHIKEHHE BA3KOCTU U CTPYKTYPbI BYypOBOTO
pactBopa. Kak u Apyriie peareHTsl aKpUIOBOTO psita, M-14 oueHs 1yB-
CTBUTENEH K ITOJUBAJIEHTHBIM COJISIM U COLEPXaHUIO TBEpAOH (hasbl,
MakcuManbHOe coaepx)aHue ABYXBaJEHTHBIX MOHOB (KanbLiMii, Mar-
HUii) B 6ypoBOM pacTBope AOIKHO ObITh He Gonee 0.1%. Ho naxe B 3T0M
ciydae nepex BBOAOM M-14, ux Heo6X0OMMO YIANUThL IyTeM 100aBKH
KaJbLIUHUPOBAHHOW cobl uiu ocdaTor 0ko10 0.2% (cM. npwi.17). Co-
JepxKaHue KOJUIOUAHOM rinuHucTou ¢assl B 6ypoBOM pacTBope Iepen
0bpaboTkoit M-14 10mKHO ObITh He Gosee 4%, HHave Pe3KO BO3PACTa-
€T BI3KOCTb W CTPYKTYPHO-MexaHudeckue cBoiicTea. Bee akpunoseie
THoTuMephl Ge3BpeAHbl, HO HEOBX0AMMO cOOMIONaThL MEPBI GE30MacHO-
¢ty 1pu padoTe ¢ KaycTuuecko coqod. Kpatkas undbopmanus o pea-
TeHTe nokasaHa B Tadi. 4.3.1.6.
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A.A. Pazanos 10 GypoBLIM pacTeopam

Kauecrso M-14 nposepsieTcss Ha BHICOKOMHUHEPATHN30BAHHOM TIH-~
HMCTOM pacTBope, comepxaiiem 12% rmuHonopoiuka mapku [16B, 25%
NaCl u 1.2% M-14 (Ha cyX. BeLIeCTBO) B BUIe 3%-HOIO BOIHO-IIENOY-
HOTO PacTBOpa B cooTHOIIeHUH 3: 1. ITpu 3TOM (ibTpaLus A0/DKHA ObITh
He Gonee 6 cM’/30 MUH.

Jaxpuc-20 npenctasnser coGoil conoiumep MeTaKPUIOBOH KUCIIO-
TH ¢ METHIMETAKPUIATOM B MPUCYTCTBUM MOHOSTEHOJNAMHHA Y LIE0-
un. PeareHT siBisieTcsl BOAOPACTBOPUMON MoaudUkalMed conoanumepa
M-14 1 BbINycKAaeTCst B BUAE MOPOLIKA WIKM MEJIKUX IPaHYJ C BJIaXHOC-
Thio He 6onee 30%. Jlakpuc-20 npenHazHaveH A CHUXKEHHS (PUIbTpa-
LMK TIPECHbIX, BLICOKOMUHepann3oBaHHbix (o NaCl) ¥ ManormHuc-
ThIX OYPOBBIX DACTBOPOB, & TAKXKE B KayecTBe (hIOKY/IsIHTa BBIGYpEeHHOH
TIOPOJBL M 3AMEIIMTENS CPOKOB CXBATHIBAHUS TAMIIOHAXHBIX PACTBOPOB.
Tlo6asxa pearenta cocrasiset 0.1-0.3% B npecHbie PacTBOPH U 10 2% B
BBICOKOMHHEPATU30BAHHBIE IpKU Temmeparype a0 260-280°C, npuuem
06paboTrka [TPOU3BOIUTCSA KAK B BUJIE MOPOIIKA, TAK U B BUIE PacTBOpa
5-8% KOHLIEHTPAUMH B TeYeHUE 2-3 LIMKIIOB [UISE IPEAYIIPEXICHUS poc-
Ta Bs3kocTH. OIHUM M3 BRXHBIX IPEHMMYLIECTB peareHTa riepea M-14
ABJSETCS €00 PaCTBOPUMOCTD B BOJIE M TO, YTO OH HE TpebyeT 106aBoX
IEJI0YM TIpU 06paboTKe NIPECHOTO PacTBOpaA, TaK Kak BOAHBIA pacTBOD
pearenta uMeet pH = 8-9. Jlakpuc-20 uMeeT Takue XKe OTPaHHYEHHNS 10
COEPXKAHMIO B PACTBOPE MOMUBANCHTHBIX CONCH M XOMIOUIHON (pak-
MK, KaK ¥ M-14 4, COOTBETCTBEHHO, METOIBI HOPLOLI C HUMH.

OntuMansHbeiM pH Gyposoro pactsopa [uisi paboThl peareHra siBisi-
erca 8-10. Jlakpuc-20 Boinmyckaercsi MapoK A U B ¢ KUHEMaTHYeCKOH
BA3KOCTBIO 1%-HOro pacTBopa, He MeHee 1-10™ B 0GOUX BellECTBax U
(unsTpauueit Gyposoro pactsopa 6 1 15 cM’ cooTBeTCTBEHHO, o TY
2458-278-05757593-2001, 3aBon oprcuntes «OKA», r. JIzepxuHCK,
Huxeropoackas ofui. Tam Xe OCBOSHO MPOU3BOACTBO peareHTa Jlak-
prc-20 JIB ¢ KMHeMATHYeCKol BA3KOCTbIO 1%-Horo pactsopa 1-10°,
sIBJIsTIOLIerocst pasHoBunHocThio Jlakpuc-20. Kayectso Jlakpuce-20 mpo-
BEPACTCS HA BBICOKOMUHEPATH30BAHHOM TJIHHKCTOM PacTBope, colep-
xamem 8% raunonopouixa Mapku [1BB, 25% NaCl u 2.0% (Ha cyx.
BelnecTBo) Jlakpuc-20, npu arom dunsTpanus gonxHa 6bTh He Honee
6 cM’/30 MuH.
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fhasa 4 Marepuanal U XUMpeareHTH

Honuaxpunamud (IIAA) nonyvaroT u3 MONMAKPUIOBON KUCTIOTEl H
MPOU3BONAT B BULE 8%-HOrO refis ¢ TWIOTHOCTBIo [020-1030 kr/m’ mo-
POILIKA WA TPAHYN C UCTUHHOM TWIOTHOCTBIO 1123 /M’ U HachIIHOR
maccoit 570-750 Kr/M’ COOTBETCTBEHHO. Topoitkoo6pasHeiit ITAA pa-
CTBOPSIETCSI B BOJIE HE MeHee 4 9acoB, a TIpH nonorpese 10 40°C 3Hayn-
TeJIbHO ObicTpee. TIpH 3TOM OH TIPUMEHSIETCS TOJABLKO B XUIKOM BHIAE
0.1-0.45%-H0# KOHLEHTPALNU B HETHIPOJIM3OBAHHOM (Be3 1enoun) u
THAPOIM30BAHHOM (CO LIETOYBI0) cocTosuuu. HernaponusoBanHbIif
TIAA 0.1%-H0i KOHIIEHTPATHH HCIIONB3YETCSI, B OCHOBHOM, B KAYECTBE
GIIOKy/ISIHTA TBepAoil (ha3bl MPH TIPOMBIBKE TIPECHO! BOTOH.

TnnponusoBanHbrii [TAA B mipecHoit Bone B cpenHeM Ha 30%, unn
crnaboMyHepanuszoBaHHOM pactBope NaCl na 10-15%, npumensiercst B
Ka4yecTBe [TOHU3UTENST (DIITETPAIIUN MPECHBIX, CTa00MUHEePaTU30BaH-
HHIX, MATOIJIMHUCTBIX, OE3MIMHHUCTHIX M HEAUCIIEPIUPYIOLIUX PACTBO-
POB, a TAKXKE ruaporenei Mg“, AL u 1p. TIpu 5TOM ONTUMAITBHAS TeM-
neparypa coctapnser 80°C, monycrumas no 100°C, no6abka [TAA 0.1-
0.45% (Ha cyX. BeUIECTBO), UTO B MepecyeTe Ha §%-HBIN MPOIYKT CO-
cTaBUT 1.25-5.625%. Focneonss 3aBUcHT OT TUNMa 06pabaThiBAEMOro
pacTBOpa ¥ MONEKY/IAPHOI MACChl pearenTa, kotopast cocrasaser 3-10°
10 6-10°. Tuaponnus ITAA 0CYILECTBIAETCS KAyCTHYECKON U KATbLIMHHU-
POBaHHO# cono#i B COOTHOMIEHUH 2:1 U 2:2 COOTBETCTBEHHO, Iie M-
PHl 03HAYAIOT KOHLEHTPALMID CYXUX BEUICCTB, 4 PEareHThl IONYYMIN
massanve I'TIAA-1 u [TIAA-2. TIpu 3TOM pacxon peareHTos Ha I’
TTIAA-1 cocraBur:

— ToBapHkiii [TAA 8%-Hoii konuentpatmn  — 2:1000/8 = 250 kr ;
— KpUCTaJUIMYecKasl KaycTudeckas cona  — 10 kT

JUTS TepeBOoAa B XKUIKYIO dopmy

I M NaOH ¢ p = 1.47 r/cM’ conepxur 649.3 kr (npun. 8),Torna
10-1000/649.3 = 15.4 1 NaOH;

— Boa —739.6 1Ha | M’ TTIAA-2:
— ToBapHblii TIAA 8%-Hoit KoHLeHTpaumu — 2-1000/8 = 250 kr (245 1);
— KaJIbLIMHUPOBAHHAs cona —2:1000/100=20 kv (7.9 01);
~— BOMA —747.1n

I'TIAA MoXeT UCTIoIb30BaThCS TAKKE IUIST PETYJIMPOBAHUS PEOJIOTH-
9eCKHX CBOHCTB GypOBBIX pacTBOPOB, OCOGEHHO IMAporeseil, Io3BoAsL
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f.A. Pasanoe SHUMKNONEAMA NO SYPOBLIM PAcTBOPaM

COXpaHATE WX CTPYKTYpy. Kak M apyrue akpunosbie nonumeps!, ITIAA
OUYEHb UYBCTBHUTENBHBI K BO3IENCTBUIO CONEH, OCOGEHHO MOAHBAJIEHT-
HbIX, @ TAKXKE K COAEPXKAHUIO ITMHNCTOIH (asbl. [Ipu KOHTaKTe ¢ BOOOH,
coAepxallueil nonuBaieHTHbIE conn, [TIAA Bbi3bIBacT 00pa3oBaHUE Feis
WK 0canka, 00yclIOBlIeHHOe KOHLEHTpalueil peareHra 1 3HayeHueMm pH.
Mpu copepxanuu beHroHura >5%, cycnensuu ot nobasok I'TTAA koa-
[YIUPYIOT, IPEBPALLIASACH B PE3HHOMOLOOHOE COCTOSTHHUE 3a cHeT 06paso-
BaHUS NPOYHON! OPraHOMUHEPAIBLHOM CTPYKTYPBI. DTO SIBIEHUE MOXKHO
MpedoTBPAaTHTh, UCIO/b3Ysl KOATHHUT — THAPOCTIONUCTHI MOPOLLIOK,
ecnu pH nexonHoli cycnieHs3uu okodio 10, M ycTpaHUTh Jo6aBKaMu KK~
KuX wwenouHsix peareHtoB (YLLP u ap.). ins obpabotku 6ypoBbIX pa-
CTBOPOB NPUMEHSIOTCA, B OCHOBHOM, [TAA H3BeCTKOBOIO U aMMHAYHO-
ro THMNA, HO COBMECTHMOCTb UX ¢ NIMHAMM He OAWHAK0Ba. BoxHwbii pa-
cTBOp aMMHUadHoOTO [TAA KoarynupyeT CycrieH3un 13 TI00bIX COPTOB [/IUH,
MO3TOMY €ro JIY4IlE [IPUMEHSTh B KayecTBe (IOKYIAHTA, WIM UCTONb-
30BaTh IS CHIDKCHHA (IWIBTPALKHU TONBKO B THAPOIH3OBAHHOM BHIE.
Boanbrie pacTBopbl M3BecTKOBOrO [TAA coBMelaoTcst 63 ruapoan3a co
BCEMU IIHHAMH (THAPOIU3 — 3TO MPeBpalleH!e aMUIHBIX TPYI Beuie-
CTBA B KapOOKCIUIBHBIE C TIOMOUIBIO ILETOUHBIX STEKTPOIUTOB). OueHb
s¢pexTrBHO KoMObuHUpoBaHue T1AA ¢ TKK-11H u ITAA ¢ KCL. B nep-
BOM CJlyMae CMeCh HOMMMO CHUXeHMs GunsTpaund, ruapodobusupyer
TIMHKUCTYIO a3y ¥ YaCTUYHO NPEeJOTBPALIAET €€ TUCTIEprupoBaHue, a
TaKXe YCITIEHIHEE PEryIMpyeT CTPYKTYPHO-MEXaHW4YeCKHe CBONCTBA Oy-
poBbix pactBopos. Ha npurorosnenue | m° cmecu [TAA+TKK-11H TPE-
GyeTcs:

— toBapHblit [TAA 8%-noit konueHTpatmn — 1-1000/8=125kr(122.50);
— 'KX-11H — 200 kr (169.5 1);

— BOJA — 708 1.

I'TIAA criocobeTByeT YKpEMIeHHIO TAMHUCTHIX TIOPOZ 34 ¢HeT oBpa-
30BaHUs MOJUMEPHON TUTEHKH, 0COBEHHO B CAAHUAX, [AE UHTHOHDPYIO-
waa nobdapka KC] He naer cyluecrseHHoro shdekra.

MAA B Bune 8%-Holl KoHueHTpauuu no TY 6-02-00209912-61-97
BbiniyckaeT AO «beparton», 1. Bepe3uuku, Ilepmckast o6n.; rpaHyanpo-
BaHHbIM CybdatHbiil noa Mapkoit TTAA-T'C, Jlenunck-Kysneukuit 3a-
BOJ MOJyKOKcoBaHus, Kemeposckas 06:1.; moponikoobpasHbiit no TY
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nasa 4 MarTepuansi U XMMpeareHThl

2216-001-40910172-98 3A0 «Mocksa-1lITokxaysen-Ilepmb» noa Ha3pa-
HueM «[lpaecton», L. Ilepmb.

Tepmonac-34 nipenctasnser coboi akpUIOBBIN cyiibdoconepxawimii
cononuMep, Kotopeit paboraet nmpu pH ot 5.5 10 12 u He ofpasyet ¢
voHamu Ca’™ u Mg'™ HepacTROPUMBIX CO/Ell M KOMINEeKcoB. PeareHT
conecroek o NaCl u KCl} 1o HachIleHus, a TakKKe TPY HATHYMM B HUX
1o 8% CaCl,, umeer tepmoctoiikocts no 200°C. Tlpoussoncteo 3toro
YHUKAJILHOro peareHra B Poccun noka He 0OCBOEHO.

Dopmuam nampus TPEACTABIAET cOBOH HATPUEBYIO COb MYPaBbI-
Hoi Kucaotsl (NaCOOH) u ABAAETCS OTXOZOM NPU [IPOU3BOACTBE TIEH-
TA3PUTPUTA B BUne XuaKoctu ¢ p = 1140-1290 KT/M°, BSI3KOCTbIO 16-22¢
¥ nopolika. Boaxbiii pacTBop HasblBaeTcs (hHIBTPATOM TEXHUYECKO-
ro neHraspurpura (DOTII), KOTOPLIN UCROMB3YETC B KAYECTBE AHTH-
MOpPO3HOHN 106aBKK, TAK KaK TEMIIEPATypa €ro 3aMep3aHUs COCTaBAseT
-20-30°C. MakcumanbHas miotHocts PTTI, ucnonbzyeMasi B 6ypeHuu,
cocrassisier 1240 kr/M’, a ipn Gobluel IOTHOCTU OH MpeBpalliaeTCs
B nacty. [Topowok mox HasBaHueM dopmuar Hatpus-cuipelt (PH-C),
XOpPOLIO pacTBOPSIETCS B BoAE M 00/1a1aeT TEMU XKe CBOHCTBAMM, UTO 1
DTII. PearenT npeaHasHaveH Ajst IPOMBIBKY Npu OYPEHNH TOPH30OH-
TANBHBIX CKBAXHWH B YCIOBUSIX HU3KUX TeMIEpaTyp, B Ka4ecTBe 3aMe-
HUTENS IN3EbHOTO TOTLIMBA (HeDTH) ITPH 3aroTOBKE CONAPOOEHTOHM -
toBBIX cMeceit. PTTI sBnsieTcs MUHrMGMTOpPOM HabyXaHUs TIIMR (YBlaX-
HeHue B 6-8 pas MeHbile, yeM B pactBope CaCl,) yBenHuMBaeT MUHO-
eMKOCTb B 2 pasa, MOXET UCIOb30BaThes Npy nepdopalluv M 3amnos-
HEHUM 0GCaiHbIX KOJOHH BO BpeMst ANHTENBHBIX NPOCTOER, MPH TJIy-
MEeHUU CKBAXUH B 3UMHEE BPEMS U JUKBUAALMHU ITOTJOLWEHUMA.
DTI+CaCl, cuuxaeT Mex¢a3Hoe HaTSDKEHHE HA TPAHMILIE € AU3E/b-
HBIM TOTUIMBOM B 2 pa3a 1o CPaBHEHMIO C BOAHBIMU COJNIEBBIMU PACTBO-
paMH 0AUHAKOBOH MNOTHOCTH. [1ocKobKY IpU OypeHMM TOPU3OHTAb-
HBIX CKBaXXMH HEJIOMYCTUMO NPUMEHEHNHE IMHUCTHIX PACTBOPOB U3-
3a 3arpg3HeHMs] MPOAYKTUBHOIO MAACT4, N103TOMY HCIOAb30BaHAE
xunkoctei Tuna OTII ¢ noGaBkaMu sBisieTcs OTHUM U3 PELIEHUI
npoGaeMpl. COCTAaB pelienTYPhl AN MPOMBIBKH: 120 em® @TIT + 1.5r
JK-Irill + 100r CaCl,, npu 3TOM noayyaloTcst napameTpsl: p = 1520
kr/m*; & = 2 cv’. Bmecto JK-Arill MOxHO Hemonb3oBath runat, [TAA
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1.A. Paaanos no 6ypoBbiM

¥ Ap. aKpU0BbIe MOMMepHI. JList TUKBUAALIMM OTTOIEHUH: KUAKOCTh
satBoperns 10 M° (30% PTTI+70% Bona) +10T GeHToHMTa, NTONY4aeT-
51 06BbeM MacThl 15 M’ IPH COOTHOWEHIMH KAIKOCTH 3aTBOPEHHS M GEH-
Touuta 1:1 win 3.5 M OTIT+1.5 M* Boasl +5T 6eHTOHMTa, 0GBEM 7.5M’.
Tepen 3akaykoit 3TUX COCTaBOB HeobXxoauMa OydepHast KHUAKOCTb.
DTII nocTyneH, HETOPOT, MATOOIACEH M BbiycKaeTes mo TY 6-05-231-
332-86 (kuakoctb) U TY 2432-011-00203803-98 (mopoiuok), BbIMyc-
kaeT AK «Xumnak», r. Mocksa.

KCCh-2M — KoHIeHcUpOBaHHas cyabduT-cnuproBas 6apia,
fIpeACTaBAsoWas coBoil NPONYKT KOHAEHCALIMH HAaTPUEBOTO JIMFHO-
cyiabdonata B KUCTOH cpele, ¢ heHOAOM M HEHTPaNH30BaHHBIM THI-
POKCUAOM HaTpHsl, MpeAHa3HAUeH ANsT CHUXXEHUs GHIBTpaluy Tpe-
CHBIX, claboMuHepann30BaHHbIX (no NaCl), U3BeCTKOBBIX, THICOBBIX
¥ XJOPKaJIbLUUEBBIX pAaCTBOPOB. PeareHT BHINYCKaeTCs B BUAE NMOPOLLKA
CBET/I0-KOPUUHEBOTO 1IBETA, TEPMOCTOWKOCTh B IIPECHBIX CHCTEMAX 10
150°C B cmraboMUHePaNM30BaHHbBIX, ¥ XJ10opKaabluyeBbix 10 80°C mpu
nobaeke 2-4%. Tepmoctoiikocts KCCB-2M MoxeT GbiTh MOBbILIEHA
nobaBkaMu xpomartos, HT®, AM-5 u MAC-200 mo 0.05-0.1%. Iono-
KUTENbHEIMH CBOMCTBAMM peareHTa SBJSIETCS €T0 BHICOKAs CTONKOCTh
K MoHaM Kanbuus (no 3%), pabdora npu pH = 7-9, a Takxe obpazosa-
HHE TOHKOM, MJIOTHOH B HUXHEM cloe QUIBTPaUMOHHON KOPKH MO-
HukeHHow gunkoctr. [pu no6aBke KCCB-2M 2.0% v 6onee B puae
MOPOLLKA BO3MOXHO NEHO00pazoBaHUe GYPOBLIX PacTBOPOB, MO3TOMY
HEO0X0AMMO NTPUMEHSITh IIEHOTACUTENb, & B XUIKOM Buae 10-25%-How
KOHUEHTpaLwK ¢ p = 1.04-1.12 r/cm’ 06pasoBaHme eHBl He3HAYUTE b=
HOE B [IEPBOM cjlydae U oTcyTcTBYeT Bo BropoM. KCCB-2M coBmecTHMa
CO BCEMM OpPraHUYECKUMH MoauMepaMu, KpoMe daoropeareHTa T-80
(T-92) npu ux pasgensHOM BBojAe. MeXaHM3M JaHHOIO ABICHMS 3aK-
NIOYAETCst B A1COPOIIMOHHOM aHTArOHH3Me (KOTa ONUH PEArcHT Me-
waet paboTaTh APYromy), OITOMY UX HEOOXOAMMO BBOIUTH COBMECT-
HO 1ipu pH pactBopa 7 u MeHee M TONBKO ITOTOM yBennuwBath pH.
KCCB-2M Hu3Koro KadecTsa, Tak Kak MPOU3BOIUTCH U3 CYTBGUTHBIX
LIEJJOKOB HATPHEBOTO TUNA U BbinycKaetca HIIIT «AsuMyr», 1. Ya no
TY 17-06-325-97 u 8 1. KapaGynak, Uuryuietus.

OcHosuble xapaktepuctukit KCCB-2M npusenensl B Ta6n. 4.3.1.7.
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(masa 4 W XHMPLAreHTH

Tabnuua 4.3.1.7
TexHuveckue TpeGoBaHua k KCCB-2M

I “ Hopma
BnaxHocTh, %, He Gonee 10
PacTBopUMOCTL B Boge, %, HE MeHee 90
pH 1%-HOro pacTeopa B npegenax 79
Yenosran BA3KOCTs 30%-Horo pacteopa, ¢ 15-25
Dunitpaums 30%-Horo pacTeopa, om® 10-15

Ipumeuanue. B HacTosiliee Bpemst B Pocenu paspabotan de3xpomo-
Bblii peareHT Jlursonon M® no TY 39-0147001-138-98, koTopblil Ho
sceM xapaktepuctukam aydiie KCCB-2M u npenHasHadeH Ansl CHIXe-
Hust QUIBTPALMU MPECHBIX, BHICOKOMUHEPATU30BAHHBIX M KalbLHEBBIX
pacTBOpoB pu Temmnepatype 10 170°C n nobaske ot 2 10 4%. Kayecrso
KCCB npoBepsieTcss Ha NPECHOM TJIMHUCTOM PacTBODE, COAEPXAlLEM
10% ackanrens, 4% KCCb u 0,03% nexoracutenst cohakcui, npu 31oM
WIETpaLMs JODKHA BBITH He Gonee 4 cM’/30 MUH.

4.3.2 MNoHU3UTENN BA3KOCTH (NEeNTU3aTopbl)

[pu ncnonp30BaHUK GYPOBBIX PACTBOPOB YacTO HAOJI0AAETCSA POCT
BA3KOCTH UM NpeIebHOTO cTaTu4ecKoro Hanpsikenus casura (IICHC),
B OCHOBHOM, M3-3a HAJIMUMSI BBICOKOTO COAEPXKAHUS MIMHUCTOM (a3bl,
3JIEKTPOJIUTOB U ITOBBIUIEHHOI TEMIEPATYPHI, a TAKXKE JAOTIONHUTETD-
HOIf MENTU3aLMHU PTHHHCTBIX YACTHLL XMMUYECKUM TTYTEM, MEXaHUYeC-
KOTO OUCIIEPTMPOBAaHUs W 00pa30BaHMs Ocanxa NMpu CBA3bIBAHUM He-
HYXHBIX KATHOHOB. CYILIECTBYIOT TPY BU/A OPUEHTAIIMM IL1aCTUH [N~
Hbl: pebpo K pebpy, rpaHb K pedpy U rpaHb K rpaHu. [Ipu oTCyTCTBUH
CBSI3U THNA I'PAHM WK pedpa MexXay TUIACTMHAMU TJIMHbI, CYCNIEH3Us
IUCTIEPTHPOBaKa ¢ 00pa3oBaHUeM B Hell BblcOKoii BsiskocT 1 [TCHC.
TIpy KOHTaKTE TIACTHUH [MHBI PeOPOM UITH TPaHAMHU, CYCTIeH3Hs (Io-
KYJIMPOBaHa (TOMHOE Ha3BaHHE TeTepoKoary1MpopaHa) ¢ obpasosaHu-
€M XJIOMBEB HJIM CTYCTKOB YacTHLL TJIMHBL U, KaK CIeNCTBUE, BBICOKOH
BSA3KOCTH. [TpHl BEICOKOM COAEPKAaHHH ITHHUCTOH (ha3bl, YaCTHLBI [JIH -
HBI PacrONOXEHBl OYeHb GJIM3KO APYL K APYTY, pH 31oM Auddy3Hbe
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A.A. PraaHos SHUMKNoNeaus no ByposkiM pactsopam

4aCcTH MX ABOWHOTO 3eKTpHdeckoro ¢ios (ADC) HaYMHAOT B3aKMO-
NeACTBOBAThL MeXAY COBOH M BLIHYXIEHbI OPHEHTHPOBATLCS B HATIPAB-
JIEHUH, COOTBETCTBYIOIIEM MHHMMANbHOH CBOOOIHON MOBEPXHOCTHOMR
3HEPIUY, T.€. NAPAIENbHON opueHTalMK YacThN. Boicokoe cIpyKTy-
poofpa3oBaHue HOCTUTAETCS, HAIPUMED, KOTAA TIONOXUTEBHO 3aps-
KeHHOe pebpo ONHOM YacTHLIBI pacronaraeTcsi IPOTUB OTPULIATENBHO
3apsKEHHOM NOBEPXHOCTH Apyroii. Hanuyure onHO- M MoJuBaieHTHBIX
COJIEN TaKXe IPUBOAMT K pocTy BaskocTH U [ICHC, ocobenno mpu
BBICOKOM COIECPXKAaHWU TIIMHBL. B 9TOM ciiyuae Hauaio arperaumu riu-
HBI TIPOSBASETCA TPH KOHLEHTPALMSX COMH Jaxe HUXe Mopora ¢Jio-
Kynauun. Haubonsmast Ba3kocTs B 10%-Ho#t GEHTOHATOBOM CycTieH-
3UM OTMeyeHa npu cogepxanuu 15% NaCl, uTo CBsi3aHO ¢ Aeruapara-
uueii GeHTonuTa, 3aMeHol MoHos H' mpucyTCTBYIONMX B 0GMEHHOM
KOMIUIEKCe BEHTOHUTA HA HOHBL Na' 1 COOTBETCTBYIOLMUM CHIKCHH-
em pH. Jo6aska 0.5% monos Ca™ niu (111.0:40.08)-0.5=1.38 % CaCl,
TIPUBOIMT K pocty BaszkocTy, [ICHC, a 6omee 0.5%, HaoGopot, K HX
CHMKEHHMIO U pocTy dHIBTPALIMH, YTO CBA3AHO C NEPEXOIOM HATpUE-
BOr0 OEHTOHHTA B KalbLMEBEIN, YKPYTHEHMEM YACTUI M YMEHbIIEHU-
€M UX TUAPaTal¥M.

ATperauyu INoaBepralotes B GoblieH CTENeHN KATbIMEBLIE U Mar-
HUEBBIE TAMHEL. [Ipy MOBLILTEHHBIX TEMNEpaTypax Takke MPOUCXOIUT
arperanmns YacTUL 3a CYET MHTEHCUBHOTO GPOYHOBCKOTO IBUXEHUS K
ux aeruapataund. [lpy BBOzE, HATPUMED, KATBIMHHPOBAHHON COMBI, 1
MEXaHMYECKOM NUCTIEPIUPOBAHUH, BCErIA HAOMIONAETCA UHTEHCHBHBIH
pocT BsizkocTu M [ICHC, 3a cueT pa3pylleHus: KpyIHbIX YacTHL Ha 60-
JIEE MEJIKUE U, KaK CJICACTBUE, YBETWUEHNIO MX KOHTAKTOB, Ellle onHmnm
UCTOUHMKOM POCTA BA3KOCTH ABJISIETCS CBA3BIBAHNE KATBIIMHUPOBAHHON
conoi ur docdaTaMi H3OLITOUHOTO COAEPKAHMS [TONUBANTEHTHBIX Ka-
THOHOB, B PE3YJIbTATe KOTOPOIo AOMOTHUTEILHO 00pa3yoTes HEpacTBO-
pUMBIe B BOAe KApOOHAThl. Tak KaK BLICOKHE CTPYKTYDHO-MEXaHMYEC-
KHE CBOVICTBA GYPOBBIX PACTBOPOB OTPULATENBHO BAUSMIOT Ha TEXHUKO-
SKOHOMUYECKHE M0KA3aTeIH BYPEeHUA ¥ YMEHBIIIAIOT THAPOCTATUIECKOE
IOABJICHUE HA TUIACT U3-3a «3aBHCAHMs» PACTBODPA, TO JTA MX CHIDKEHHS
TIPUMEHSIIOTCH CTIEHHAIbHBIE J0OABKY, HA3BIBACM bie TIOHU3MTENSIMU B3 -
KOCTH (TeNTU3aTopaMu, WK 60iee TOYHO — MUUELISPHBIMUA 3JIEKTPO-
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AMTaMU) . DU H0O0ABKU CHOCOOCTBYIOT YMEHBUICHHID OOBEMHOIO pac-
%0712 (00BEMHON CKOPOCTH TeYEHHST) pacTBOPA, TUKCOTPOIIHOTO CTPYK-
TypooOpa3oBaHusl, NOTPEOHOI| CyMMAapHO TMIPABIMYECKONH MOIIHOC-
TH HACOCOB, MOTEPb JABIEHNS, CYMMAPHOTO TIPOTHUBOJABACHMS B 3aT-
PYOHOM IPOCTPAHCTBE, BOZMOXHOCTH TIPOM3BOJIBHOTO THAPOPA3PHIBA.
BBoa noHu3uTeNEl BI3KOCTH MO3BOJISIET CHU3UTD TMAPABINIECKUE CO-
nmporusieHus Ha 16-18% M COOTBETCTBEHHO yBEIMYUTH PACXOZ OypoBO-
T0 pacTBopa Ha 16-18%, POXOAKY HA AOJ0TO U MEXAHUYECKYIO CKOPOCTh.
MexaHu3M AeiCTBUS MOHU3UTENEH B3KOCTH OCHOBAH HA YMEHBIIEHUU
9HEPrUM B3aUMOAEHCTBUS [NIMHUCTHIX YACTHLL MO KOHTAKTaM «pebpo-
pebpo» U «pebpo-rpaHb» 3a CYET UX XeMOCOPOLIMH Ha TIOJIOXKUTENBHO 3a-~
PSDKEHHBIX pebpax KpUCTALIOB ¢ 06pa3oBaHUEM HEPACTBOPHMBIX COJEi
WM KOMILIEKCOHOB C JIIOMUHHUEM, MATHUEM U XKEJI€30M B LIMHUCTHIX
vactuuax. [IpuyeM cHIDKEHWE BA3KOCTH 3aBUCUT OT MacCOBOM JOJH Xe-
MOCOPOUPOBAHHOTO [JIMHOM MOHU3UTENS BA3KOCTH, a He OT €TI0 KOHLIEH-
Tpaluy B BoAHOM dase. [Ipu nuccolraui HOHOB HATPUsL MOBEPXHOCTh
pebep rpuodpeTaeT OTPULIATENbHBIA 3apsn, YTO NPETISITCTBYET CTPYKTY-
PoOOPA3OBAHMIO 33 CYET CBsI3CH MEXIY MOJIOXUTENbHO 3apSKEHHBIMU
pebpamMy ¥ OTPULIATENBHO 3aPSKEHHBIMU 0a3aIbHBIMU TIOBEPXHOCTSIMU
(rpansimu). TIpy 3TOM TOHW3UTENH BSI3KOCTH HATPUEBOTO THIIA (JIMTHH-
Hbl, Gocdarsl) MOrYT MPUMEHSTLCS TOJBKO B IIPECHBIX PACcTBOpax, Tak
KaK OHU TepsIoT 3G GHEKTUBHOCTL TIPU HATUYMHU U3OBITOYHOTO KONHYe-
CTBa PA3MUYHBIX COMEli, BBUOY PACX0OA peareHTa IOJHOCTHIO MM vac-
TUYHO HAa CBSI3bIBAHUE KATHOHOB. M €CIIM y4eCTh, YTO 3T PEareHTHl BBO-
OSITCS COBMECTHO CO LIENIOYBIO JJI 00pa30BaHUS BONOPACTBOPHMBIX
LETOYHBIX COTell, TO aACOPOLMS TUAPOKCHI-HOHOB Ha TJIMHUCTHIX Yac-
THI[aX MOXET IPHBECTH K MOBHILEHUIO BI3KOCTH. OCHOBHOM MEXaHH3M
3TOTO SBJIEHNS 3aKII0YAeTCS B YBETMIEHWUM OTPULIATEILHOTO 3apsAaa [N~
HUCTBIX YACTHL ¥ OTTAJIIKMBAHMS WX APYT OT APYra, IPEBpalLeHUU HEKO-
TOPBIX YACTULL KAJTBLIMEBOH IJTWHBI B HATPUEBYIO U YBEIHYEHUU KOJTMYE-
CTBa YaCTUII BCIEACTBUE MTOBBIIIEHUsI UX CTETIEHU TUCTIEPCHOCTH LLETOY-
HHIM peareHToM. HekoTopbie 13 0TMEUEHHBIX HEAOCTATKOB OTHOCATCS U
K JIMFHOCY/Ib(DOHATAM HATPUEBOTO M AMMOHUAHOTO THIA, 3DhHEeKTUB-
HOCTh KOTOPbIX 3HAYUTEIBHO HUXE, YSM JIMTHOCYTH(OHATOB KaTbLHs U
KOTOPBIE HE MOTYT COCTAaBHTL KOHKYPEHLIUH JUTHOCYIb(oHAaTaM, obpa-
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GOTAHHBIM COJISIMU XPOMA U Xese3a. MeXxaHH3M OelcCTBUS 3TUX TTOHU-
3UTENEN BA3KOCTH 3aKJIIOYAETCS B aACOPOLIMH U KATUOHOOOMEHE MeXIy
Fe'* n Cr'* anrHocynsonara, Na* u Ca®™ DIMHBL 1 B CBA3M ¢ YeM OHM
MPOSIBJIAIOT JOCTATOYHO BBICOKYIO COJIECTORKOCTD. JINTHOCYNBGMOHATEE
YMEHBIIAIOT HAOyXaHMe TIMH 3a CYeT 00pa3oBaHMs MOTYIMPOHHULIAEMOMH
MeMOpaHEl, CHUXXAIOWIUHI IPOHUKHOBEHHE XKIIKOCTU K LTMHUCTBIM Ya-
CTHIAM U JAI0T BO3MOXHOCTE TTOTYYUTh HEAMCTIEPTUPOBAHHBIE PACTBO-~
pi, B komOuHauny ¢ TKOK-11H. JIurHocyabhoHATH SIBASIOTCS SMYJib-
raTepaMy YINIEBOAOPOIHBIX KUAKOCTEH, a B LIEJIOUHEIX pacTBOpax BEAYT
cebd Kak TOIIOTUTENH KUCIOPO/ia, CHIXAs KOPPO3WIO OT CYIbduiHOro
pacTpecknBaHus. [TOHM3UTENN BA3KOCTU NOKHBI MMETh OTHOCUTEIb-
HO HUIKYIO MOJNEKYISPHYIO Maccy U THAPOQWIN3NPOBATE MOBEPXHOCTD
gacTuil. HekoTophie opraHmieckue pasKKUTENN TAKKe CIIOCOBHML 3a-
IHUILATH B OGMEHHOM KOMILUIEKCE [TIMH HATPUiA 1 kanbuuit. [Tonusure-
JIY BA3KOCTH CHOCOOCTBYIOT YBEIMUEHHUIO TPOYHOCTH 1 IVIOTHOCTH THK-
HUCTOM KOPKH, NENTU3MPYIOT DAMHUCTBIE YACTHLEL (TI03TOMY HEXea-
TEITBLHO VX IIPUMEHEHUE IIPU BCKPHITHM TPOLYKTHBHEIX TUIACTOB), YMEHb-
AT UX GIOKYIALMIC M KOATY/SIINIO0 M YACTUYHO CHUXAIOT (PUIBTpa-
o Gyposbix pacteopos mpu pH = 8-10. MuHepamu3aLus U TeMIepa-
Typa CHYXaeT 3¢ PEeKTUBHOCTD PA3KUKUTENEH, TEPMOCOIECTONKOCTD KO-
TOPBIX MOXET ObITh NOBblIHEHA 106aBKaMK xpoMaToB, HT®, AM-5 u
MAC-200, a TakXe KBaCllOB, M3BECTH U T.I.

Pacxom OHU3UTEEH BA3KOCTH B 6YPOBOM PACTBOPE NPOHCXOINT 1O
CIEOYIONINM HAIPaBIeHUAM:

— HA TEPBOHAYATBLHOE HACHIIEHHE TOBEPXHOCTU TJIMHUCTBIX Hac-
THLL;

— Ha HACBIUIEHUE MOBEPXHOCTH BHOBB 0GPA3OBAHHBIX [IMHHCTHIX
YacTHII B Pe3YJILTaTe NMENTU3alii WU ARCIIEPTHPOBAHMS;

— TOTEPH PeareHTa B CBA3M C TEPMOOKUCTUTENLHON AeCTPYKLIMEH 1
XAMUYECKUMHU PEaKUWsIMU TIPU BBICOKMX TEMTIEpATypax;

— TOTEepH €O LUIAMOM TIPU OCAKASHUH U3 pacTBOpa;

— U30BITOUHOE COAEPKAHME PeareHTa, He BIAMAIOLIEr0 Ha MOOBIIK-
HOCTb pacTBopa.

3a py6GexXoM BBINYCKAIOTCS TOHU3UTEMH BS3KOCTH HA OCHOBE aKpH-
JIOBBIX TIOJIMMEPOB C HU3KOM MOACKYASIPHON Maccoil, yCTOHYHBBIX K TEM-
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neparype 10 150°C, npuuem ux pacxol B 40 pas MeHble JIHTHOCYbHO-
HATHBIX paskuxnTeneil. Kparkas nHbopMaima o NOHH3NTENAX BI3KO-
CTH M3NIOXEHA HIKE.

Juenocynsponam mexnuueckuii U1n CyTsQUT-CIAPTOBAs Gapra
(CCB) Bnepsbie npemioxed B 1937 . (Poccust) M ABASETCS MHOIOTO-
HaXHBIM OTXOAOM LIEJUTIONIO3HO-BYMaXHOH MPOMBIILIEHHOCTH, pe-
CTaBJAIOMINM COO0i KaTbLUIEBEIE, HATPUEBHIC M AMMOHUIHBIE COTH JTHT-
HOCY/bhOHOBHIX KUCIOT. BEImycKaeTess HATPMEBOTO THIIA B BYIE CBET-
JIOTO TI0POIIIKA C 3eNE€HOBATBIM OTTeHKOM 110 TY 54-028-0027-9580-97 ¢
MaccoBoii goneii cyxux Beuects 60-65%, sonbt 20-22% u pH = 4.5-5.5,
a TAKXKE B BU/E XUIKOCTH TeMHO-BYpPOro 1seTa ¢ mioTHoCcThIo 1.23-1.26
r/em’ mo TY 13-02-81036-029-94. CCB cHuxaet pH u Baskocts pe-
CHBIX PacTBOPOB M3 KaOTUHUT-THAPOCTIOAMCTBIX [JHH, XJI0PKAIbLiMe-
BBIX, MEHEpaAIN30BaHHEIX (10 NaCl) U U3BECTKOBBIX PaCTBOPOB, 4 MpH
MCIIOJIB30BAHUH COBMECTHO C KPAXManioM CTOCOBGCTBYET CHUXEHHIO
duibTpaLMy ¥ pacxoda KpaxMala BBULY CUHEPTETUYECKOro 3ddekxra.
PacTBOpbI 13 HATPHEBLIX IMIMH NpH Aobaske Kanbunesoit CCB xoarym-
PYIOT C PE3KMM 3arycTeBaHHeM, a NIPY HATMMMH B GUIBTPATE U30BITOY-
HOT'O KOJIMYeCTBa MoMBaleHTHBIX coneid, CCB BRIcanvBaeTcs u monHo-
cTbio TepsieT adpekTBHOCTE. Tak kak CCh mMeeT KUCAyIO peakummo,
TO OHA MOXET UCTIONIB3OBATECS KK PErYISTOP LEAOYHOCTH, 8 TAKKE /i
HApPeNOTBPALUEHUS COJIEBOK M TeMINepaTypHOH DIOKyAsSUWH GeHTOHNTA.,
Eure BaxubiM HasHaueHuem CCB apisetca ee Ucnonb3oBaHue JUTS 3a-
IABKH CKBaXHH BO BpeMs KalTWTaJIbHOTO PEMOHTA BMECTO IIACTOBOM
BOJIBI, YTO MO3BOJSIET COXPAHUTH IIPOHULIAEMOCTD TINIACTA U ero HedTe-
ornavy. B npecHwle IMHMCTBIE pacTBopbl, MMelolne pH oxomo 10-11,
CCB MOXHO BBOIHTH B TOBAPHOM BH[E, B IPYIOM Cilydae 106GaBnsaeTcs
1EN0Yb C LEbIO TIOBBIICHNS HOHOOOMEHHON CMOCOOHOCTH TIHH, pe-
TYIUPOBAHUS CONEPXKAHUS PACTBOPUMBIX CONEH Kasblyd, NENTU3ALMN
CCB u ycuneHust ee meiictsus. Tlpu 5TOM IIeI04b JyUllie BBOAMTh B
xuakyto CCB B cootHomenun 13:44 unu 8:34, rae pacxold KOMIOHEH-
T0B Ha | M° II{CCB cocrasur, cootBerctBerno: 130 1 NaOH u 440 1
CCB u 1.4, B MMHEPATH30BaHHBIX CPElax Ay4IIe IPUMEHSTh TOBAPHYIO
CCB B n1060M Buze, Tpu 9ToM f06aBKa Gonee 1% (Cyx) MOXeET BbI3BATh
BCIICHUBaHHE PacTBOpA.

H 239
i



A.A. PazaHor no 6YpOBLIM PacTBOpaM

YuuTeiBasi, 4TO BCIEHUBAHUE BBI3BIBAET TOABKO cBoGoaHass CCB, He
afcopOupoBaHHas IIIMHOKM, TO peuentypa o6paboTKu HoJKHA ObITh Ta-
Koit, e 661 otcyTeTBOBAT M36EITOK CCB. TIpn HeoGxoaumocTH MOTyT
6BITE UCHONMB30BAHE! TIEHOTACHTENH, COBIKCHH, CUBYIIHOE Macno, T-92,
AM-5, MAC-200 wiM Iu3ebHOe TOTUIMBO C COJIMI0AOM B COOTHOILIE-
Huu 9:1 ¥ 1p. PeanbHas tepmoctolikocts CCB, HATPHEBOTO 1 AMMOHHI-
HOTO TUIIA B MpecHbIX pacTBopax no 100°C npm nobaske 0.5-2.0% mo-
porkoo6pazHoit 1 go 5% xuakoit CCh. s nosbiieHus TepMOCTOi-
kocTH CCH MOXHO BBOAMTE XPOMATHI, WIH, YUUTHIBASA IKOIOIHICCKUE
TpeGoBaHUsl, ANIOMOKANUEBbIe KBacLp! U ap., Toraa CCB no pasxuxaro-
Mmell cnocoGHOCTU 6M3Ka K OK3WILY, M3TOTOBJICHHOMY U3 KANbIHMEBO#H
CCBb. Conepxanue TReproro emecrsa CCB B ee pacTBopax paznmuuHoi
IUTOTHOCTU TIPUBEIEHO B TIPII. 16. CliefyeT OTMETUTD, YTO TITOTHOCTD
xupkoit CCB, MpUTOTORNEHHON U3 MOPOIIKa, HE COBMANAET C TOBAPHOMN
TIpM WX 3KBMBAJIEHTHOM KoHUeHTpauun. [lopowmkoo6pasnyio CCB Bbi-
nyckaeT AO «ConmukaMckGymnpom», 1. Conukamck, Tlepmckas o0, a
sxkupkast CCh asnsercs otxonoM Beex LIBK.

Deppoxpomavenocysvhoram (OXIIC) nonyyaior nyrem o6paboTKu
CCB CepHOKHUCIIBIM XeTe30M U GUXPOMATOM HATPHS, BIIEPBLIC TIPHME-
HeH B 1955 . (CLIA). ®XJIC mpenctasisier coboil MOPOIIOK KOPUIHE-
BO-3€JICHOTO 1[BETA, XOPOUIO PACTBOPSIOLIMICS B Boze, uMetotinii pH =
4-4.5 vi ipeHAa3HAueH JUISI CHIDKEHUS! BA3KOCTU M YACTUYHO (DHITBTpa-
LUK MPECHBIX U cpelHeMuHepanu3osaHHbIx (1o NaCl 1o 15%) pactso-
POB, a TAKXKE PACTBOPOB KAMBLIMEBOTO THIA W 3ArPSIBHEHHBIX IIEMEHTOM,
AHTUTHAPHTAMH U ITONTHBAJEHTHEIMU COJIMEL. PeaiibHas TepMOCTONKOCTE
®XJIC B npecHBIX pacTBOpax coctapisteT 160°C, Tak Kak 31ech HaUMHA-
€TCs1 €I TEPMOOKUCIIUTETBHAS JECTPYKLINS, 3 B CPSAHEMUHEPATU30BAH-
HbIX pacTBopax a0 100°C. OntumanbsHas qo6aska GXJIC 0.5-2.0% B Bune
mopouika win B Buae pactsopa 10-40%-Hoii KoHueHTpauuu, pH = 8.5-
9.5, comepKaHHe MOHOB KaIbLINS B pacTBOpe B Ipenetax 1200 mr-ake/n
niu (1200:40.08):2 = 24.0 r/a, noHoB MarHua 120 MI+9KB/1 WU
(120-24.16):2 = 1.5 r/n. XKwakuit DXIIC HE0BXOAMMO TOTOBUThL COBMEC-
THO co eo4sio (10% ot maccr OXJIC), ecau B pactBope Hiskoe pH, B
JIpYroM ciiydae 1obaska ienouu cHimkaetces. OXIIC saropMaxnBaer mpo-
Lece ryMapaTalMy IMHHUCTBIX TIopol, ocobenHo coBmecTHo ¢ TKOK-11H
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U YBeJIMUUBACT UX TepUOH HabyxaHMA, BCIIeHMBAeT OYPOBOM pacTBOpP
nipu nodaske 1% un Gonee. Ho rnasubiM goctounctsom OXJIC asnser-
CSL €70 CIIOCOOHOCTD CHIXATH BA3KOCTh [MIICOBLIX PACTBOPOB. Hu oguH
M3 CYLUECTBYIOLIMX [TOHM3UTENEH BSI3KOCTH He 00J1a1aeT 3TUM CBOI-
ctBoM. C coznanuvem OXJIC pemnnacey npobiaema NpuMEHEHUS THTI-
COBBIX PACTBOPOB, KOTOPEIE, HECMOTPA Ha CTIOCOBHOCTD MOBBLIIATE YC-
TOINYHBOCTb CTEHOK CKBAXUHBI M TEPMHUYECKYIO CTAOMIBHOCTD, HE MOT-
JIM TEPMMEHSITBCSL M3-3a OTCYTCTBMA NoHM3MTeNs BaskocTH, OXJIC-M
Beimyckaercs o TY [7-06-322-97 HITI «Asumyt», T. Yda. 3a pybe-
xoM PXJIC npuMeHsieTca 04eHb LMPOKO, HO XpOMAThl NpH MPOH3BOI-
CTBE peareHTa He N00aBSIOT [0 IKOJNOTHIECKUM coobpaxeHusM. B Poc-
CHH BBIIYCK TAKOrO peareHrta noj HazsaHwem Juruotus, TY 2458-014-
7001-156-98, ocBonn GHOXMMHUYECKUIT KoMOuHaT . braroseuiencka,
BauikopTocTaH.

Ok3un-CM nonyyaior nyrem okucienns kaibiuepoit CChb xpoMnu-
KOM B KHMCJIOit cpenie. PeareHT npeacrasisieT cO00H TeMHO-KOPUYHEBBIH
MOPOLIOK, XOPOLIO PACTBOPSIIOLIMIACSA B BOAE B COOTBETCTBHM ¢ TY 17-
06-324-97 v npeaHa3HAYEH U CHUXEHUS BA3KOCTH U YaCTUUHO HUb-
TPAlMY MPECHBIX M CPEAHEMUHEPATH30BAHHBIX PACTBOPOB, a TAKXKE pa-
CTBOPOB KATbIIUEBOTO THIIA U 3arPSI3HEHHBIX [IEMEHTOM, AHTHAPUTAMYU
M TCIHBAICHTHBIMY COJIIMHU. PeanbHasi TepMOCTOWKOCTb OK3KMAa B Ipe-
CHBbIX pacTBopax 130-140°C, Tak Kak NpH 9TOi TeMnepaType HauMHaeTCs!
€ro TEPMOOKUC/IMTENBHAA TECTPYKIMS, & B CPeOHEMUHEPATU30BAHHEIX
1o 90-100°C. OnTumanbHas gobaBka OK3WIA MPU CHUXKEHUH BSI3KOCTH
cocraenset 0.2-1.0%, a pu cuuxennu gunsrpanuu 1.5-2.0%. Pearenr
yamre npuMeHseTcH B Bume 5-10%-Horo pactBopa B COOTHOLIGHUH CO
wenousio 1:0.2-1.03 (Ha cyxue BelecTBa), TaK KaK OH UMEET KUCIYIO
peakumio. Jlia npurotosiennsa 1 M° Takoro peareHTa HeoGxonuMo 50-
100 kr ox3una 25%-Hoi KOHLEHTPALUK U 2.5-4 KT KAyCTHYECKOM COIBL.
Tpu pH = 10-11 B pacTBOpe, OK3UI MOXHO BBOIUTE 6€3 100aBOK IIEI0-
Yy, a ero HanbOoJIBLINI pazxuKaowuii adgdexr mpu pH = 9-10. Boinyc-
xaercs HITII «AzumyT», T. Yiba.

Juznocua npeacrapasger coboi xunkocts ¢ p = 1.22-1.24 /M’ uan
TIOPOILIOK ¢ BAaXHOCTBIO 10 20%, cocrosumii n3 CCB, BonopacTBopu-
MOW COJIM XKeJie3a, LeNoMH M BOAbl. PeareHT 9Ko0orHuecku besomna-
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CeH, TaK KaK He COMePXKUT conelt xpoMa. [lo cBoeil addexTuBHOCTH B
KavecTBe TIOHUIUTENs BA3KOCTH ydile ok3una 1 OXJIC u He ycrymaet
criepceny (Oumannus, bupma «Cepna-Col»), 0COGEHHO B COYSTAHHU
¢ Ierpocun-2M. Tpumensercs npu Temmeparype o 140°C.

Humpoauenun (HJIT) ssBnsieTcs npoaykroM nepepaboTKy THAPOII3-
HOTO JTMFHHHA-MHOTOTOHHAXHOTO OTXOA NPU MPOU3BOJCTEE CIUPTA
M3 ApeBeCHHH WM APYTUX PACTUTEIBHBIX OTXONOB. PeareHT npeacras-
JIeT cOBOM KeATO-OYPhill 3ePHUCTHI MOPONIOK ¢ BIaXHOCTEIO 60% 1
PAcTBOPUMOCTRIO B 1.5%-HoM pacTBope miesioun Ha 65% u Gosxee. HIIT
npefiHa3HAYeH M CHIKEHNS! BI3KOCTH M YACTHYHO (GUIBTPALMYU Npe-
CHBIX, M3BECTKOBBIX ¥ MUHEPANN30BaHHBIX pacTBopoB (no NaCl) npu
no6aeke 0.2-0.3 u 0.5-0.6% (Ha cyxoe BELIECTBO), COOTBETCTBEHHO U
pH =9-10. Ecnu no6aska HJII' cocrasnsier 1.5-2.0%, to cHuxaercs
(usTpalus B PeCHBIX pacTBOpax. PeatbHas TeMIeparypa IpuMeHe-
nusg HIIT go 100°C, xoTopast MOXET OBITh TIOBRIIIEHA JOOaBKaMU XPO-
maroB, HT®, AM-5 u MAC-200. M3BeCTHO, YTO Ha CBEPXIIIyOOKO#
Koibckoit ckpaxusne CI'-1 MOIMGHLINPOBAHHDIN JIUTHUH NPUMEHSI-
cst iipu Temmeparype 6onee 200°C, vaie B Buae 5-10%-Hoit KOHLEHT-
pauMy B COOTHOLIEHUM cO mienounio 1:0.3, pu 3ToM pacxos Ha 1 M
pearenTa coctapiasgeT 100 xr HJIT 1 30 xr NaOH unum coorBeTcTByIO-
1ee KOJIMUECTBO €¢ BOXHOro pacTBopa (cM. mpwi. 8). [Ipu comepxa-
nuun CaCl, 6onee 0.1% peareHT KoarynaupyeT 1 TepsieT 3¢ heKTHBHOCTD.
Pearenr Beimyckaetcs 1o MPTY 59-11-69

Jexcmpun ABISIETCS OTXONOM TIPOM3BOACTBA KPAXMayia M IIPEeACTAB-
JiseT ool CBeTNO-KOPUYHEBHH MOPOLIOK, XOPOILIo pacTBOPUMEIA B
Boze. PeareHT MPUMEHSIETCS 1Tk CHIDKEHUS BI3KOCTH U YACTHHHO (hIib-
TPALMH MIPECHbIX 1 MUHEPATN30BaHHBIX GYPOBEIX PACTBOPOB ITPH J00AB-
Ke TOPOIIK006pasHoro 2%, a B Bujie BOTHO-TIETOYHOTC pactBopa 10:2,
3-8%. Pacxoll IOPOUIKOOGPA3HOTO JEKCTPMHA Ha 1 M’ GYPOBOTO pacTsopa
cocrasur 1-2/100 = 20 k1, a xuaKoro pearenta 100-0.02/10 = 0.2 m”.Pac-
XOI KayCTUYECKON COABI ISt IIPUroToBAeHUs peareHTa 10:2 cocTaBuT:
2:0.2/100 = 4 xr wm 0.004-100/1 = 0.4%. Jo6GaBKa mOPOIIKOOGPA3HOTO
nexetpuHa 10 4% npu pH = 7-8 addexTUBHO cHUXaeT QUMIBTPAIINIo
TIPECHBIX PacTBOPORB. PeareHT 0ueHb Xopo1io cHIKaeT BsizkocTs v [ICHC
VISDKEIeHHBIX 10 2.3 T/cM’ ruaporesneil Maruns, npu no6aeke 1% mo-

242



masa 4 MaTepuanti ¥ XuMpeareHThl

3BOJISET COXPAHUTH CBOMICTBA PACTBOPOB ITPH pPa3byprBaHNY IIEMEHTHBIX
MOCTOB U SIBJISIETCS TAKXKE 3aMeUTHTENIEM, IUTACTH(HKATOPOM TAMITOHAX-
HBIX pacTBOpoB mpH ero nodaske 0.05-0.1%. PeareHT HETOKCHYEH, BbI-
myckaetcst 3A0 «AK»Xummak», T. Mocksa o TOCT 6034-74.

Tpunoaugpocgpam nampus Na;P,0,, (TTIOH) mwm nekaokcorpudoc-
(bat HATPUA, NPEACTARIAIOMMI COOOM HATPUEBYIO COIb (hocdOpHOIA (Op-
T0d0ChOpPHOIT) KUCIOTHL, B BUAE GEIOr0 KPUCTALAMIECKOTO MOPOII-
Ka TUIOTHOCTBIO 2.5 r/CM’, OYeHb MEIJIEHHO TUIPONM3YIONIErOCs B HOP-
MaJIBHBIX yCa0BUsIX Tpy BeicokoM pH (>9.0) no oprodocdara HaTpus
(nyame B xucnoi cpene). [uaponus pesko Boapacraer npu 80-90°C, a
TAKXKe B IMHUCTHIX PACTBOPAX, YTO CBsI3aHO ¢ B3aumoneiicrauem TTIOH
¢ MHHEPANaMH TJIH K HOHaMHM Bofopoaa. PeareHT npumensiercsi ¢ 1929t
(CILIA) i1 cHYDKeHHS BA3KOCTH B BHJE LIENOYHBIX PACTBOPOB 5-10%-
HOI KoHIeHTpaLuK Tpu 1o6aBke 0.1-0.5% Ha cyxoe BeLIECTBO U TeMTIe-
‘patype 10 90°C. TONBKO B IIPECHBIX pacTBopax. Belcokas Temrieparypa U
pH noBbILaIOT CKOPOCTH TMepexona docdara B upodocdar (NaP,0,),
a satem B oprodoctar (H,PO,) ¢ motepeii crabiipHocTH. OnITUMAanTh-
noe pH TTI®H cocrasnser 8-9, a mpu GonblleM WK MEHBUIEM 3HAYE-
HUM BA3KOCTb PACTBOPOB HA0GOPOT BO3PACTAET M3-3a JOMIOTHHTENLHONO
MCTIEPTUPOBAHMS ITMHHCTBIX YACTHIL,  TAKKE [1PY HATIMUYKK B PACTBO-
pe Bcero 1% NaCl. TITOH uenecoobpa3no NpUMEHATh IPH eMHOBPE-
MeHHO 06paboTKe GYPOBBIX PACTBOPOB (HEPE]l CITYCKOM KOJIOHH, 2JIEK-
TpoMeTpuyeckux pabotax u T.4.). TITOH HauGosnee 4acTo NpuMeHsIeT-
¢S IJISL CBSI3BIBAHUA TONUBATEHTHEIX KATUOHOB B PasIHMIHBIX XKMIKO-
eTax u BEyckaercs 1o TY 48-0328-25-94 ropHO-XUMUYECKUM KOM-
6unaToM, T. Bockpecerck, MockoBekas 0611, 1 3A0 «<AK» XUMIIBK»,
. Mockaa. Pacxon ¢pocdaToB 115 CBA3BIBAHUSA KATHOHOB KaIbLIMs [IPH-
@emeH B Tpuit. 17.

Texcamemagpocham nampus (NaPOs)s — cTeKII0BUAHBIH, THIpocKo-

MYHBIHA TIOPOLLIOK OT GEJI0ro 10 CBETI0-3¢E€HOrO 1BETA C TUIOTHOCTHIO

2.5 r/ev’ u pH 10%-Horo pacTBopa okoio 6.0 mo TOCT 20291-74. B
"OCTAILHOM, YCIOBYS IPUMEHEHUS U Ha3HaueHue To Xe, uto ny TIIPH.
TSt CHUKEHMST BI3KOCTH MOTYT MCTIONB30BATHCA CIIELIHATbHBIC TUIACTH-
buKaTOphl TAMIIOHAXHBIX pacTBopoB THHa C-3K u ap.

243



$A. PagaHos no 6ypoBLIM pacTsapam

4.3.3 Perynatopbl W{enoHHOCTH

Kayemuueckan coda (rnapokeua Hatpua — NaOH) npencrasnser
¢000il BeCIBETHYIO, HEMPO3PAUHYIO KPUCTATTHYECKYIO MAcCy IUTOTHOC-
10 2.13 1/cM’, pH = 16.5, X0poL1O pacTBOPSIONIYIOCS B BOJe, OCOBEHHO
NPV OBBINIEHHOM TeMepaType, ¢ OOMBILNM BbIICIEHUEM TeIlia, a TaK-
Xe B Buae pactsopa 43-47%-uoit kouuentpaiuu o TY 2132-185-
00203312-99. Ha Bosnyxe NaOH morsouaer Biary u yriaeKUCHIblit ras,
NpPEBPALIAICH B KATBIIMHUPOBAHHYIO COLY, TIPH 3TOM Ha [OBEPXHOCTH
mwenoun obpasyercs kopxka. NaOH nmpumensiercs ¢ 1929 . (CIIA) Bo
BCex OYPOBBIX PACTBOPax Ha BOAHOH OCHOBE, Ui IPUTOTOBNCHMS XHM-
pearenToB YIIIP, kpaxmaibHOTO KJIEHCTepa, HUTPOJUIHUHA, AKPUIATOB,
CCDB u ap., a Takxe Juisi CHUXEHWUS PaCTBOPUMOCTH M3BECTH B U3BECT-
KOBbIX PACTBOPAX, MPOTHBOACHCTBHSA KOPpo3uy U Heittpanusauuu H,S.
HeGonbuias mobaska imenoun (10 0.2% Ha cyX.) BbI3bIBAET BPEMEHHOE
IUCMIEPrUPOBAHUE TIMHUCTBIX YaCTHLL, YBEIUUSHUE 3NEKTPOKHHETHHEC-
KOI0 NOTEHLIMAa U HE3HAYUTENBHO BIMSET Ha BSI3KOCTh OYpOBOTO pa-
CTBOpa.

Ilpu Goavuieit nobaske NaOH u 1pyrux wenouyed NpoucXoouT MH-
TEHCUBHBIA POCT CTPYKTYPHO-MEXAaHUYECKUX CBOMCTB M (DWILTpaLIny,
0COOEHHO B IIPECHBIX PACTBOPAX € BBICOKUM COACPKAHUEM TBEPHOM (ha3nl
34 CYCT MENTU3AINY M KOATYISTUMOHHBIX npoueccos. s npenorspa-
[IEHUA 3TOrO ABJICHUS TOBYIO MIEN0Yb HEOOXOAMMO BBOAUTD MO BCACH
6YPOBBIX HACOCOB MJIM COBMECTHO C XUIAKUM peareHtoM. [To mentusu-
pyIOIlieMy TEHCTBUIO LICTOUHBIE AMEKTPOIUTHE PACIOJIATAIOTCS B AL
NaF=NaOH>Na,C0O,>Na,PO,. B MuHepatn3obaHHbIe paCTBOPHI R00AB-
xa NaOH cocrasnsier 0.3-0.6% (Ha cyx), a B ruaporen Maruus 1.5-2.0%
1151 00pa3oBaAHMSE KOHACHCUPOBAHHOM TBepnoii dasel. Hlenounsle anek-
tponutel — NaOH, Na,SiO,, NaAlO,, Ca(OH), — yacTH4HO BHITIENA-
YMBAIOT CUJIMKATHI U3 [JIMHHCTBIX YacTULl, B PE3YJIbTATE Yero MPOUCXO-
UT 00CAHEHUE [JIMH, OCOOEHHO MPU BBICOKOH TEMNEPATYpPE U KOHLIEH-
TPALUK SJIEKTPONUTOB, CHOCOBCTBYS TMOBBINIEHUIO NIMHOSMKOCTH CYyC~
neH3uit. Bee Ienoud npy NonajaHuy Ha KOXY BbI3BIBAIOT XMMHUYECKUI
QXOT, TOITOMY HeOOGXOAUMO COBIIONATL MPaBUIA TEXHUKU §e30MacHo-
cti. Konuentpanust NaOH B 3aBUCUMOCTH OT LIOTHOCTH NpUBEAEHA
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D

B ipui.8. Kayctuueckasn cona Boimyckaetcst AQ «Conar, . CTepimramak,
Bamikoprocta, ¥ ApYrMH NPEANPUATUAMY XUMHYECKOH IIPOMBIILLIEH-
HOCTH.

Tudpoxcud xarua (KOH) npencraeasier coGoli besible Yenylky WK
TPaHYIHL ¢ IWIOTHOCTBIO 2.04 t/eM’, pH = 16.8 B cootsetcTBHM ¢ TV 6-
18-50-86. IMpumensercs s opsliennst pH v yactmudoro HocuTens
noHa K' B kannesbix GypoBBIX DACTBOPAX, MPHTOTOBICHMS XUMpeareH-
TOB M XUAKOCTH 3aTBOPEHHUST MPU LeMeHTHpOBaHUM MMII. KoHueHT-
paouss KOH B 3aBicuMocTd OT TUTOTHOCTH MpHBeaeHa B niphn.9. KOH
Buinyckaercst AO «Ypankanuii, 1. Conukamck, Ilepmckas o6i., u 3A0
«AK»XUMIIDK» 1. Mocksa.

Jlns noBeiteHust pH NpUMeHSIOTCS TakXe KaTbLIMHRPOBaHHad Coaa,
¢docats! (B IpecHBIX pacTBOPax); U3BECTh; Oypa NpH TeMnepatype 120°C
¥ DoJlee; KUIKoe CTEKN0; OPraHNYecKue COeNMHEHWS, HATTPUMeEp, aMU-
HBI, KOTOpbI€ NIPU B3AaUMOAESHCTBHIHM C TIOIUBATEHTHEIMU METALIAMU 06-
PasyloT HEPACTBOPMMBIE B BOZE, HO XUMUYECKU AKTUBHbBIE MbUTA; OKCUI
MarHusi (MgO) B Ge3rIMHUCTBIX pacTBOpaX M Ap.

4.3.4 IHrMGUTODPBI TEPMOOKUCANTENBHOW AECTPYKUUU

TepmocToiikum cunTaeTcst GYpOBOil pacTBOP, B KOTOPOM COXPAHSIET-
¢S TToNydeHHas paHee meHee 10 CM3/30 MUH. GUNBTPALUS, IPH €TO LIUpP-
KY/JSILIMK B CKBaXWHE B TeueHHe He MeHee 4-5 cyTok. OmHako MpH mo-
BBIIIEHHBIX 1 BBICOKUX TeMIlepaTypax, OCOGEHHO NpU HATHYMK MUHE-
panu3aLuy, NPOUCXOANT KOATY/ISILUA U [I06YIU3aUUs TIMHUCTBIX 4ac-
THUIL CO CHMXEHHEM HX TMIPOQUIBHOCTH, TEPMOOKUCIUTENBHAS IECT~
PYXIIUS PeareHTOB, CHIXXEHHUE BA3KOCTH (DMILTPATa U ero BHICBOBOXIE-
HUE, YTO IPUBOIUT K GHICTPON MOpUe BCeX MapaMeTpoB GYPOROTO pa-
cTBOpa. 1 IpenynpexaeHus STUX SBISHU I UCTIONb3YIOTCA Pa3HIHbIE
CIOCcOOB ¥ B MEPBYIO 0YEPEAL MPUMEHEHNE HHTHOUTOPOB TepPMOOKHC-
JUTENLHON AeCTPYKLUU, KpaTKast MHGMOPpMALVS 0 HEKOTOPBIX W3 HUX
M3T0XEeHA HIDKE.

XpoMaTsl 1 GUXPOMATBI HATPHST M KaJIusl SABJISLIOTCST HATPUEBbIMU UITH
KaTHEBBIMH COJSIMKM XPOMOBOM M GUXPOMOBOM KMCTOTHI U TIPEACTABIS-
10T OGO MMOPOLIOK KENTOTC (XPOMATHI) M OPAHKEBOTO (GMXPOMATHI)
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f.A, PazanoB NO BYPOBEIM

1{BeT4, XOPOLIO pacTBOPHMBIE B Boie. OHM MpeJHA3HAUYEHBI IS TTOBBI-
HIeHMs CTabUIM3NPYIOLIeH CIOCOGHOCTH 3aILUTHBIX PEAareHTOB, CHIXe-
Hus pH u BA3KOCTH GYPOBBIX PACTBOPOB W YACTHYHOIO TPenoTBpalile-
HUS TAOOYTU3ALMK TIMHHMCTBIX YACTHH TPH MOBBILUCHHBIX TEMMAEPaTy-
pax. Camu o cebe xpomathbl (BUXpoMaThl) HE YITydlUaloT CBOMcTBa Oy-
POBBIX PACTBOPOB, YTO MOXHO JOKA3aTh HA npuUMepe HeoGpaboTaHHOI
32UIUTHRIMY PEATEHTAMH [JIMHUCTON CYCIIEH3UH, TEPMOCTOMKOCTD KO-
TOPOI TTOBBICUTH HEBO3MOXHO. [T03TOMY 0053aTeILHBIMH YCIOBUAMU
NPUMEHEHHUS] XPOMATOB SIBIAIOTCA HANMYHE B PACTBOPE TEMHEPATYPLI
6onee 70°C ¥ OPraHUUECKNX XMMPEareHTOB-BOCCTAHOBUTENEH, KOTOpbIe
B3aMMOJENCTBYS ¢ XPOMATAMH, CMOCOBCTBYIOT MHTeHCUUMKAUMM TTPO-
LieccoB OOMEHA M 3aMELLIEHM, @ TAKKE 00Pa3oBAHUIO HEKOTOPBIX KOMIT-
JIEKCOHOB, ¢ MEHbIICH MOJIEKYIAPHOI Maccoi, co3faioueii ycTonYuBbie
BBICOKOMOJIEKYJISIPHBIE CTPYKTYPBI C MIOHIKEHHOH BS3KOCTBIO. 3aMeHa
yacti noHos OH™ moHamu CrOZ‘ YBEJIMYMUBACT OTPULATEILHBIN 3aps
YaCTHII M YCWIMBAET MX B3AUMHOE OTTAIKUBAHME, @ 00pasyeMble KOMIT-
JIEKCOHBI XPOMIYMAT, XPOMJIMTHHH ¥ XPOMJIMTHOCY/Ib(OHAT MMEIOT Go-
Jiee BBICOKYIO TEPMOCTOMKOCTb U CITOCOGHOCTD K paskHXkKalouemy aei-
CTBHIO. B3anMozeicTB1e IIMH ¢ AaHHOHAMM XPOMOBBIX COJIEN CBSI3aHO C
aHHOHHBIM oGMeHOM ¢ A, Fe', Mg?" siipa IMHUCTBIX YACTHI M A0CT-
PauBaHNEM MX KPUCTALTAYECKOMN PELIEeTKH, IIPU 3TOM M3MEHSIETCSt TIPM-
poZla NOBEPXHOCTH IMIHH, OcNabisioTcsl BOLOPOIHBIE CBS3M M CHUXAIOT-
Csl CWIbI B3aUMHOTO NMpUTDKeHHUs. Jlo6aBKa xpomaros (Na,CrO,, K,CrO,
TOCT 2651-78) u 6uxpomaros (Na,Cr,0;, K,Cr,0, 'OCT 2652-78) co-
ctapiset 0.03-0.1% Ha cyxoe BeuiecTBo B Buge 5-10%-Hoit KOHIIEHTpa-
uuu. [Ipr 3TOM BBOI XPOMATOB MOXET GbIThb PasfieIbHBIM C XUMPEareH-
TaMU M HETIOCPEACTBEHHO B XMAKUX XMMpeareHTax, IIpuyeM Kak MoHH-
3UTeNIb BA3KOCTH Haubonee sddekTHBen xpomat Na', a npu Gyperuu B
IJIMHAX — XpOMAT Kanus, HocuTenb noHa K. B IpHHIMIE MOXHO NpH-
MEHSATh M XPOMAThI, U GUXPOMATBI, TAK KK B BOXHBIX paCTBOPAX B 3dBH-
CUMOCTH OT Besn4KHbl pH OHM NepexomsT 13 oAHOK GOPMEBI B APYIYiO
o CXeMe:
Na,Cr,0,+ NaOH = 2Na,Cr0O, + H,0,
2Na,CrO, + H,S0, = Na,Cr,0, + Na,S0, + H,0.
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Tiasa 4 H XUMpEareHTLI

XpoMaThl MOTYT [IPUMEHSATHCS BO BCEX PACTBOPAX HA BOAHOM OCHO-
BE, 33 UCKIoYeHNeM obpaboTanneix KM, rie npoucxonur yecKopeHue
£2T0 TEPMOOKHMCITHTENBHOM AECTPYKLIUM. XPOMATH U GUXPOMATHI S10BH-
I'Bl, IO3TOMY HEOGXOIMMO COBITI0IaTh MEPH TeXHUKHM 6e3onacHocT. JIna
[IOBBILIEHUS TEPMOCTOHKOCTH XUMpPEareHTOB U GYPOBBIX PaCTBOPOB MO-
YT HpUMEHATLCS ocdoHoBble KoMIUieKcoHs (HT®, OB1d), pearen-
Bl HA OCHOBE KPEeMHE3eMUCThIX coeauHeHuit (MAC-200, AM-5) cyib-
tbur narpus u gp. Xpomars! Boimyckatotes AQ «3aBo XpOMOBBIX COEMY~
aeHuil», T. HoBotpouuk, OpenGyprekast o61., AO «Xpommnuk», L Ilep-
BoypaibcK, Ceepaiosckast 0011, U ap.

4.3.5 UnrnbuTtopbl ruapaTaummu n HaGyxaHua raun

Cuaurxam nampus uau Kaaus (weudkoe cmexao) NOIYYAIOT TIPH TIAB-
K& KBapUEBOro mecka ¢ KalbLUUHUPOBAHHOMN COMOM MU IOTAleM
(K,CO,). B 6ypenun ucrionb3yetes ¢ 1935 roya (CUIA) B Bze BOOHOTO
pacTBOpa CHMKATa HATPUS OT CBETNIO-XKEJITORO JIO XKEITO-KOPHYHEBOTO
u ceporo useta ¢ p = 1.36-1.50 r/cM’ u Momynem n = 2.82-3.22 (n =
$i0,:Na,0) B cootserctBuu ¢ TOCT 13078-87.

Kugxoe crexo (Na,Si0;, K,Si0,) orHOoCHTCA K THAPOTUTHIECKUM
meouaM M NpeaHa3sHayeHo AN NpeaynpexXieHus HaGyXaHust U THapa-
Talluy, ocoBeHHO KaTbIMEBBIX IMIMH, TaK Kak (uibrpar 6ypoBoro pa-
CTBOpa OKa3bIBaeT Kpersiee JeHCTBIE, BO3PACTAIONIEE C YBEIMUEHHEM
KOHLEHTPaLMH KHIKOTO cTekia (1o 5.0%). Do ofbsicusiercs ero B3au-
MOAEHCTBHEM C OOMEHHBIM KaJTbLIMEM LJIMH C OOPa30BAHUEM KalbLIMM-
CHIMKATHOrO UeMeHTa. DddekTrBHa 06paboTKa runaHoM u 2-3% xui-
KOTO CTEKNA, A TAKKE MPIMEHEHNE MATOCIIMKATHBIX 6yPOBBIX PACTBO-
POB U CWIMKATHBIX BaHH. [lo6aBka )uakoro crexia 2-5% yBeauuuBaeT
KOJUTOMAHOCTD [TIMH 38 CYeT 0B0railgHus X CUJIMKATAMM, IOBLILAET
TePMOCTOMKOCTD pacTBOpoB o0paboranHbix KMI] no 180°C u asnaercs
CUJIBHBIM CTPYKTYpPOOOpa30BaTe/ieM, IOITOMY OHO MCIIONb3YETCA MPU
JMKBUIALUM [TOMIOMICHUH B COCTaBE GHICTPOCXBATHIBAIOIUXCA CMECEN,
HeGompume nodaskn xuakoro crexna (0.1-1.0%) HHTeHCUBHO CHIDKA-
10T BA3KOCTb MPECHBIX GYPOBBIX PACTBOPOB HPU OGBLIYHBIX M BEICOKHX
TemMIlepatypax. Kuaxoe CTeKJIO CBS3BIBACT KATMOHBI MTOIMBATCHTHBIX
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S1.A. PrzaHoB N0 BYpoBLIM PacTBOpaM

MeTAUT0B, 00pasys TPYAHOPACTBOPUMEIE COCIMHEHMS, YTO MOXET Tpe-
JOTBPATUTH «I10PUy» PACTBOPA U HCIIOIB30BATECA NPH JUKBUIAINH HO-
roweHnit. CrexyeT ydaecTsb, YyTo CHINKaTHAs 06paboTKa U U3BECTKOBA-
HWE HECOBMECTUMBI, BBHIY 0Opa3oBaHHUs 0Calka B BUJE TPYIHOPACTBO-
pYIMOTO CHJIMKaTa KadblMs. Tak Kak CHIMKATHL HATPHS U KU UMEIOT
restouHylo peaximio (pH okorno 12), To mpu pabote ¢ HUMH HEOGXOMM-
MO COGTIONATE MEPH TTPENOCTOPOKXHOCTH. CONEPRKAHNUE TBEPAOTO CHUITH-
KaTa HaTpysl B PACTBOPAX PaTUYHOIM TUIOTHOCTH NPUBEACHO B npu. 14.
Kunkoe crexno BeinyckaeT AQ «Xumnpoaykr», r. Openbypr, apyrue
TIPEMITPHATHS XUMUYSCKON NPOMBIILIEHHOCTH.

Xnopuo kansus (KCl) npencrasisier cob0i METKOKPUCTAUIHYECKUI
CBETIBI TIOPOIIOK ¢ p = 1.98 r/cm’ B coorseteruu ¢ TOCT 4568-95 u
TV 2152-018-00203944-95 U rpuMeEHSIETCSI B KAYECTBE OCHOBHOTO HO-
curens nona K™ B KanMeBHIX GypoBBIX pacTBOpax ¢ 1963 r (CIOA) npu
nobaske oT 3 10 20% B 3aBUCUMOCTH OT THIA [IMHUCTBIX Opoj. Mexa-
HU3M ITOBBIIIEHNS YCTORYUBOCTH [IMH 3aKiiodaercst B ToM, uro KCl npu
TeMIrepatype 10 45°C IposiBiseT OTPULATSABHYIO TUAPATAIMIO, TIPSy~
pexnas HabyxaHue FIUH U NOBBHIAS TOABUXHOCTE MOJIEKYJT BOJIbI, YBE-
JIAYUBAS TEM CAMBIM [IPOHUKAIONIYIO CIIOCOOHOCTD MATIOTO pasMepa MoHa
K", KOTODBII CBS3BIBACT SMEMEHTAPHAIE YACTHIIBI MOHTMOPUITTOHWUTA
MeXLy coboll, NPeAOTBPAIAS UX THAPATALIUIO. XITOPH/T KATUsT BRITTYCKA-
et AO «Ypankamuii», r. Conukamck, Ilepmckas o651, JJonoaHuTENbHbIE
naHHble o KCl ripuBeneHbl B npui. 14.

Cyavgham xanvyus (runc) — CaSO,2H,0 — npesncrarnseT coboid mo-
poulok Gesoro usera ¢ p = 2.32 I‘/CMK, KOTOPBIN C MOBBIIIIEHUEM TeMITe-
patyphl 4 naBneHus nepexoaut cHavaina B CaSO,-0.5H,0 (anebacrp), 3a-
teM B aHTuaput (CaSO,). [IpumeHsercs, B OCHOBHOM, JUTS TIPUTOTOBJIE-
HUSI TUTICOBBIX YPOBBIX PACTBOPOB B KAYECTBE MHTMOWUTOPA IHAPATALINI
¥ HaOyxaHMsl HATPUEBBIX IJIUH 1pu nodaske 2.15-5.15 mraks/n v 2.15-
40.08/172.17 = 500 mr/m u 5-15-40.08/172.17 = 1200 mr/n vona Ca®*
BrIcOKOE cofepXaHue TUIICa CBA3aHO € 610 HU3KOM PACTBOPHMOCTHIO
(cm.npun. 1), rae mpu 20°C B 1 1 Bogwl pacTBopsiercst 2,04 r runca, a B 1
sutpe 20%-noro pactsopa NaCl 5.9 r CaSO,-2H,0. Kpome atoro, npo-
UCXONUT GONBLIAS CTENEHD 3aMellieHus KaTnoHoB Na' B IiHe, npespa-
1ast MOCAEIHIOK B IVIMHY KalbLUEBOTO THIA, KOTOPas IJIOXO QMCIEp-
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Mmasa 4 Matepuansi k XuMpeareHTol

TUPYET ¥ CTPEMMTCS BBITIACTh B OCATOK. TIpH 9TOM CHUXKAETCH BA3KOCTD,
CHC u poct ¢unsrpauuy 6ypoBoro pacTsopa, a 1pu yBETHYSHUH HO-
6aBKH I'MICa TIPOUCXOXUT POCT BSI3KOCTH, MOITOMY HEOOXOIUMO TpH-~
MEHSTD TTOHU3UTENH BSI3KOCTH. [irre Beiyckaetes o TOCT 4013 npex-
NPHATHSIMU CTPOMTETBHON TPOMBILIICHHOCTH.

Tudpoxcud kanoyus (m3sects) — Ca(OH), — mpencrasnser coboit
Gesbiit Topomok ¢ p = 2.24 r/em’, pH = 12.52, umMerowwuit Manyio pa-
CTBOPHMOCTb B BOJIE, KOTOpAst €lie CHUXXKAETCS C TMOBBILICHUEM TeMITe-
paTyphi 13-3a 06pa30BaHHs HEPACTBOPUMBIX ATIOMOCHIMKATOB KATbLIAS
u pH. Ecim pH B cucteme papen 12 i Gonee, To MoH Ca’™ Haxonutes
TOJBKO B BUAE THAPOKCcHA. JUTs yaateHust H36BITOYHOM M3BECTH Ny4iile
MPUMEHATs DUKapOoHaT HaTpud, a He kKapboHaT HaTpHst, JaIOiKi ABe
Monekyasl NaOH,

Ca(OH),+NaHCO;—CaCO,l+NaOH+H,0

Ho u 310 XOMMYECTBO LIEHOUH B JAHHOM cJIydae HeXeaaTelbHO,
TOrAa *

Ca(OH),+NaHCO,+CaS0,~CasS0,l+Na,S0,+H,0.

Tlo 3T0ii Xe cxeMe yaansiercss U U30bITouHOe Koauvecteo NaOH.
H3Bects mpUMeHsieTcs B U3BSCTKOBBIX NIMHUCTHIX PACTBOPAX, B Kaye-
cTBe peryistopa pH XIopoKambLIMEBHIX PacTBOPOB, CTPYKTYPOOOPa3o-
BaTess M TEPMOCTABMITU3ATOPA B PACTBOPAX HA YTJICBOJAOPOIHON OCHOBE
(UBP). HeobxomiMas moGaBKa M3BECTH B M3BECTKOBBIE OYPOBBIE paCTBO-
pHI coctapisiet 0.185-0.55 Mraks/n win 0.185-40.08/74.08 = 100 M1/ 1
0.55:40.08/74.08 = 300 mr/n uoHa Ca’". MexaHU3M B3auMONeHCTBUS
U3BECTH € TIOBEPXHOCTBIO IIMHUCTHIX MIHEPAJIOB 3aKimouaeTcs B obpa-
30BaHUM TMAPOCHIHKATA KaABLUS, KOTOPBIA YaCTUIHO OJOKUPYET aK-
TUBHBIE LIEHTPHI TOBEPXHOCTH IMHHUCTHIX MUHEPAIOB, BH3BIBAs YMEHb-
IeHHUe ee THApodIILHOCTH. [1pH 3TOM KOJITYECTBO CBA3BIBAEMON IIIH-
HOH M3BECTH B HECKOMBKO pa3 0ofblie ee 0OMEHHON EMKOCTH, UTO 3aBU-
CHUT OT IIpUpOAbl MUHepanoB. [lpoTtekaroiiee B Havade MOHOOOMEHHOE
3aMEIICHUE HATPUSA [IJIMHLL Ha KalibliMil UTrpaeT NOAYMHEHHYIO POIb U
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f.A. PA3aKoB 3HL no 6ypoBLIM pacTBopamM

CYIIECTBEHHO HE BIUMACT Ha DUBMKO-XMMMUYECKHE CBOMCTBA INIMH M UX
BOIHBIX cycrieHsnil, CaenyeT yuecTb, YTo KOJIUYECTBO U3BECTH B Gypo-
BOM PACTBOPE JOJIKHO G5ITh ¢ HEKOTOPHIM M30LITKOM, KOTOPBIH pacxo-
JyeTcst O Mepe ee CBA3BIBAHMS DIMHOM, MOITOMY CHCTEMa Ha3blBaeTCs
caMmoperynupywieics.

M3BecTs IPUMEHIETCS B BUAE U3BECTKOBOTO MOJIOKA € TUIOTHOCTHIO
1.10-1.12 r/cM® B 3UMHHX YCIOBUAX, U Npyu MuHepanusauy no NaCl no
5% u 1.18-1.20 r/cM® B teTHYX yenosusix. [IpH MCHOBL30BaHUM HeTalle-
Hoit usBectu (Ca0), B3aMMONEICTBYIOLIEH C YIJIEKUCIBLIM Ta30M BO3AY-
Xa, OHa 00pa3syeT KapOOHAT KaJibLys (U3BECTHSK), IT0ITOMY JO/KHA Xpa-
HUTBLCA B 3aKPHITOM Tape [ist IPEAYNPEXACHNST TIOTEPU €€ aKTUBHOCTH.
WsBects Buimyckaerea no FOCT 9179-84 npeanpusiTusiMu CTPOUTENIb-
HOW nipoMeiiieHHOCTH. ColepkaHue U3BECTH B 3aBUCUMOCTH OT ILIOT-
HOCTU WU3BECTKOBOTO MOJIOKA TIPUBEJEHO B IIPUI.6.

Xnopud kansyusn (CaCly) npeacrapiser coboit Genblit, odeHb TMIpo-
CKOTUYHbIH TTOpoIiok ¢ p = 2.512 I‘/CMJ, XOPOILIO PACTBOPUMBIIf B BOIE C
BBIICJIEHUEM Tellia, MPUYeM PacTBOPUMOCTE ITOBBILIACTCS ¢ YBeIMYe-
HueM TeMnepaTypbi. [Tpu pactBopernu kpuctawtorsapara (CaCl,6H,0)
MPOUCXOANT OoxnaxaeHue pacTopa. B Gypenun CaCl, ucnonssyercs, B
OCHOBHOM, B BUIE PAcTBOpa ¢ p = 1.35-1.40 r/cM’ [T TIPUTOTOBIIEHNS
XJIOPKaJIbLMEBOrO PAcTBOPA (COLEPXaHUe UOHA Ca®* 3000-4000 mr/1), B
Ka4eCTBe MHIMOMTOpA THAPATAUMM M HaOyXaHWs TIMHUCTBIX NOPOL; B
PAacTBOpax Ha yI/IeBOMOPOIHON OCHOBE, NMPY KAMMTAIBHOM PEMOHTE CKBa-
XKVH 4 T.1. MexaHuam AeiCTBUSI XIOpHIa KaJIsIUS CBA3aH ¢ KATHOHOOO-
MeHHBIMK TipoLieccamu uona Ca’* Ha von Na* DIHHBI K 3HaYMTEBHEIM
cHUXeHHeM ee runpodunbHocT. Tak, HaGyKaHHe MaTBTOPCKUTA B pa-
crBope CaCl, 0.5%-Hoil KOHIEHTPalMH MPaKTUYSCKH HE MEHSETCs], a B
pactBope CaCl, 2%-HO!i KOHIIEHTPALUY CHUAXAETCSE TIEPHOZ HabyXaHUs
B 2 pasa. HaGyxaHue GEHTOHHTA B JaHHbIX YCJIOBUIX Pe3KO YMEHbLIA-
eTcsl B IepBOM cllyyae U M3MEHSAeTCs He3HauHTeJbHO BO BTOPOM, C
yMeHbllleHUeM nepuonaa Habyxanus B 3-5 pa3. ComepxaHue xuopuia
KaJdbLysl B pacTBOPAX PA3IMYHOM MJIOTHOCTH MPUBEACHO B NpuiI.1l.
Xuopun Kansuust Beiyckaetcst no FOCT 450-88. AO «Copa», . Ctep-
mutamak, BaKopTocTaH u APYrUMM MPEANPHITAAME XUMUYECKON
MIPOMBILLTEHHOCTH.
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fnasa 4 Marepuansl W XHMPeareHTs!

Xnopuo nampus (NaCl) npeacrapinser coGoit GeIblii KpUCTaNIMYec-
Kuil, 09eHb THTPOCKOMMYHbIH NOPOLIOK ¢ p = 2.165 r/cM’, xopowro pa-
cTBOpAIomUtics B Bofe. [IpUMeHseTCs I MPUTOTOBICHMS BBICOKO-
MMHEPAIM30BAHHBIX [JIHHHCTBIX PACTBOPOB NEPEN BCKPHTUEM KAMEH-
HOi CONY, B Ka4eCTBe CTPYKTYypoobpasoBatend (no6aska 0.5-1.0%) npe-
CHBIX [JIMHUCTHIX PACTBOPOB, 3arOTOBACHHBIX H3 HATPUEBHIX K HATPKE-
BO-Ka/lbLIMEBEIX TIMH, KaK aHTUdEPMEHTATOP TIMILEBOTO Kpaxmana U
YacTUYHO, KaK UHTHOUTOp HabyxaHus rauH. B 5%-HoM pacteope NaCl,
HMMEIOLIUM YIETbHOE BIEKTPUUEcKoe conpoTuBieHue 14.9 OM cm, Ha-
ByxaHue [JIMH Pe3KO CHUXKAeTCs, a npu Gonbliel KOHLECHTPAUMK H3-
MEHAETCS He3HaYNTeNbHO. HacslueHne XUIopUIoM HaTpUsl NPECHBIX pa-
CTBOPOB SIBJISIETCS OBS3aTENbHON TEXHOMIOIMUECKON OTepallieit, npe-
JoTBpawalouieil obpasosaHue KapepH. Hanpumep, eciu nipu 57°C pa-
crBopstercst 375 kr NaCl va | M’ Bofbl, TO IpH IIPOMBIBKE MIPECHBIM
pacTeopom o6beMoM 200 M°, conepxatuem 25% TBepaoit (asbl, co cre-
HOK CKBaXWHH pactsopurces 0.75:200-375 = 56.25 T NaCl, sanumaro-
weit 06bem 26 M. Conepxarnue NaCl B pacTBOPaX pasIHUHOM TUIOTHO-
CTH npuBeneto B npwi. 10. Xnopun Hatpus Beimyckaetcsi no TY 9192-
1069-00209527-98 MHOTUMH TIPEATIPUATUSIME XUMHUYCCKOH MPOMBILLI-
JIEHHOCTH.

Buwogum (MgCl,-6H,0) npeacrasinser coboit NISCTUBOAHYIO COJb
XIOpUAA MArHMs, B BUAE OYEHb TMIPOCKOTMYHBIX YellyeK, XOPOL1o pa-
CTBOPSAIOLMXCS B BOJIE M060I MUHepanu3auuu. B nacrosiuee Bpems uc-
TIONB3YETCSL, B OCHOBHOM, 06e3BOXKEHHBIN TEXHUYSCKU I XITOPH MaTHUS
IUTS TTOlyMEeHUST PACTBOPOB HA OCHOBE THAPOTeNs MATHUS, Fle COAepXKa-
HHE APYIUX COJCH A0KHO GHITE OTPAHUYEHO BO U30EXAHUE HX BHIKPH-
craynzanun. Jis noiydeHus HaCHINEHHOTO PACTBOPA XJIOpHIa Mar-
Hus HeoOxoanma nobaska 306% 6uinogura win 54.5% MgCl,, npu pa-
CTBOPEHMHK KOTOPOTO BBUIENAETCS GONBIIOS KOAMUECTBO Terna. B kave-
CTBE HOCUTENEH MOHOB KAWISI U MarHusi MOTYT UCTIOJIB3OBATLCS APYrue
KaJTMHHO-MArHUEBBIE CONMM, & TAKXKE OTX0Abl NPOMBILIIEHHOTO ITPOK3-
BojicTBa. CoaepxKaHUe HOHOB MarHusl B PACTBOPAX PasNUYHOI MI0THOC-
™ 6uodura u MgCl, npuseneHo B npui. 13. buodur Bbinyckaercs
1o TY 6-19-264-87 peruoHansHoi xonauHroBoii kKamranueit OAO «Cee-
pa», I. Bosrorpan.
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$.A. PAsaHoB 3L no 6ypoBbLIM pacTeopam

Tpumenanue. Bee conu — XNOPUILBI TIpeAHA3HAUEHB LTS NPEAYTIPEX-
NIeHHs 3aMep3aHUd OYPOBBIX PACTBOPOB 1 HANPABIEHMST OCMOTHUECKHX
MPOLIECCOB U3 IUTACTA B CKBAXUHY.

Antomunam nampus (NaAlO,) Brepsbie BHeApeH B 1929 r (CILIA) u
npeAcTaBIsAeT coboi CBeTIyIo XuakocTs ¢ p = 1.3-1.5 F/CM3, nojnyyae-
MYIO TyTeM PacTBOPEHUST OKCH/IA WU TMAPOKCHIA ATIOMIHUS B paCTBO-
pe NaOH, conepxanue KoTopoit cocrasisiet 230-400 r/n, pH = 11-12,
KaycTHYecKHii monyib (otHowexue Na,O/AL0;) He meree 1.6-1.8. Pe-
ATEHT ABIAETCS MHTUOUTOPOM HaOyXaHHs IJIMHUCTBIX TOPOJ B IIPECHBIX
¥ MHUHEpaJM30BaHHbIX PACTBOPAX, MOHM3UTENEM BA3KOCTH U YCUIHTE-
nieM crabunnsupymoieii cnocodroctd CCH B aTIOMUHATHEBIX PaCTBO~
pax mpu nobaske 4%. BMecTto amoMHHaTa HaTpUA MOXHO MCHONB30~
BaTh [JIMHO3EMUCTBIA eMeHT (2%) COBMECTHO ¢ KaycTHIECKON cog0ii.
MexaHu3M MefcTBUS, TAKOU Xe Kak M APYTiX MHIMONTOPOB-3IEKTPO-
JIATOB, 3aKJII0YAETCS B KATHOHOOOGMEHHBIX [POLIECCaX MEXIY MOHAMU
A’ 1 Na* [IMHBL, €O 3HAUMTENLHBIM CHIDKEHHEM €€ THAPOBUILHOC-
i. ComepkaHue TBEPJIOTo allOMUHATA HATPUA B PacTBOpax Pasiuy-
HOM IIOTHOCTH NPUBEACHO B MPHI. 15. ANTIOMUHAT HaTPUS BhLINYCKA-
etcsi o TV 64-5-43-94 OAO «Map6nodapm» . Mowkap-Ona, pecry6-
nuKa Mapwuit Do,

Tudpodobusupyrowan kpemnuiiopeaniuneckan ycudkocms (I'KCK-11H)
TpeacTaBsieT cOBOM OTXOA XUMUYECKOTO MPOU3BONCTBA B BKAE 30%-HOro
BOJHO-CITHPTOBOIO pacTBopa heHWICIIMKOHATA HaTpysi ¢ p = 1.15-1.40
I‘/CMj, pH = 13-14 (conepxanue mwesnoun B nepecyere Ha NaOH 1512%),
sTIIoBOTO cnupta 12-16%, xpemuna-4%, cyxoro ocratka-25%. TKX-
11H npumensiercs, B OCHOBHOM, B Ka4eCTBE TUApopodM3aTopa INIMHUC-
TBIX ITOPOJ B IPECHBIX U cpefHeMuHepainsosadHbIX (o NaCl) rnuc-
THIX PaCTBOPAX, a TAKXe MOHH3UTENS BSI3KOCTH (JIyYlle B PaCcTBOPaX CO-
nepxamux nonustuaenokenn 0.01-0.02%, gyem obpaborannsix KMII)
¥ YACTUYHO MOHM3UTENS (GUIBTPALINK NMPeCHEIX pacTBopoB. KpoMe ato-
ro, nobaska TKXK 0.6-0.8% cHikaeT yCUIHUs TPEHUSL HA KOHTAKTE Me-
TaJIa ¢ QUIETPAIMOHHON KOPKoit B 8-10 pa3, 4To 3KBUBAEHTHO 100aB-
ke 10-15% nedrTd ¥ THLPABIUUECKIE COIIPOTUBIEHUS B CUCTEME LVP-
Kynsaiuu Ha 17-24%. Mexannam peiicrust TKK saxmrouaercs B o6pa-
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Mmasa 4 M pe

30BaHUM Ha TIOBEPXHOCTH PUAPOMUIBHBIX TIMHUCTHIX YaCTHL BOAOOT-
TAMKUBAIOLLEH TUIEHKH TTOJIMOPTaHOCUNMKOHATA, NPSIOTBPAILAIOIIEH UX
ruaparaumio U HabyxaHue. [KOK xapakrepu3yeTcss Maltoil BENUYUHOI
NOBEPXHOCTHOIO HATSXKEHUS!, HU3KOHA MOJIEKYISIPHON Maccoii U Temite-
parypoii 3actsiBanus (-30°C), CHUXAET TeMIT HapaBGOTKU LAMHUCTOrO
pacteopa B 3-4 pasa, B CBA3U ¢ YeM 0GECITEUMBAIOTCA XOPOLINE PEOTOTH~
yeckue cBoiicTBa mpu ero nobaske 0.4-0.6%. [pu 6ypenun B rnHax MK
HEOOX0IMMO KOMOMHUPOBATL ¢ HETHMAPOIN3OBAHHBIM MOAMAaKPUIAMK -
oM (TTAA) B cooTHOIIeHUH 1:20 MM APYTUMU BELECTBAMM, HMEIOLIN -
MU KHCJTYIO peakLUuio, sl MOBBILIEeHMsE HHTUOupyotux ceoiicts KK,
s nonyueHust Takoit cmecu ucnonbayercst 2% [MAA-T'C ¢ comepxasu-
eM akTtupHoro Beuiectsa 50%, F'KXK-11H — 20%, octanbhoe Bopa. Jo-
6aBka cMecH coctasnser 0.5-2.5%, 4To B NiepecyeTe Ha aKTHBHOE BElle-
ctBo pasHo 0.005-0.025% TMAA-T'C n 0.1-0.5 % T'KXK-11H. Tpu oype-
HUU B KapOGoHaTHBIX opogax KK MoxHO IpUMEHSITh B TOBAPHOM Bu/e
WIN B Bulle pacTBopa 5-10%-Ho# koHueHTpaiud. FKXK-11H B KomOu-
HaIMK C JIMTHOCYILMOHATAMY IpedyNpeXaaeT BCTIeHUBaH1e OYPOBbIX
PACTBOPOB ¥ UCKITIOUAEST PACXOJ 1EI04H, HEODXOOUMBII s MUApoinsa
pearenton. KX ripeaynpexnaer npuxsaTel 0ypUIbHBIX TPYO BBUIY TOH-
KOMH, TIPOYHOIT INIMHUCTOM KOPKU, IPHAAET IOBEPXHOCTU TPY® HecMauu-
BAIOILIUECs CBOHCTBa, OOECTIEUBas UX XOPOLIYIO OYHCTKY OT PacTBoOpa.
TKK MoxeT NpUMEHSThCS VIS OMBLIEHMSA CUHTETUUECKIX XKUPHBIX KUC-
Jiot (CXKK) BMECTO 1IEMOUH M B KAauecTBe I'uapocdodusaTopa B pacTBo-
pax Ha yrieBonopoaHoit ocHose (PYO), raoe npoaykthi peakuniu CXKK u
I'K2K 3HayuTeNbHO yBETUYMBAIOT TEPMOCTORKOCTh PYO. PaspaGoran
PYO, rne sMecTo u3BecTH npuMeHsieTcst gobaska 1-2% I'KOK, a Takke
MHBEPTHbIN SMYJIBCUOHHBIA 6YPOBOit pacTBOp, ri€ peareHToM CTabuIM-
3aTOPOM CIYKHUT COCTaB: aMyibTan (MONUdTUAeHUMEH )+ KXK-11H,
MpPH 3ToM 106aBKa TAKOTO peareuTa cocTaBsier 5%, a TepMOCTONKOCTD
amyiabeuu 140°C. TKK-11H MoxXeT NpuMeHsATbCS APy TeMOepaTtype
200°C u 6onee, muHepanusauun no NaCl go 10%, no CaCl, no 1.0% u
COBMECTUMA CO BCEMMU XUMpea-TeHTaMu. B 3aBUCUMOCTH OT BENUUUHDI
nobasxu, KX yeckopsioT uiu 3aMeisiioT CPOKM CXBAThIBAHUS U ILI1a-
CTHHOUIMPYIOT TAMIIOHAXKHBIC PACTBOPHL, BBOIATCS Nepes pasbypusa-
HueM neMeHTHBIX MocTtoB. TKXK-11H seimyckaercs mo TY 6-00-
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A.A. Pasakos no GypoBbIM

04691277-191-97 QAO «Xummnpom» r. HosoueGokcapck, Uysallckas
pecryonuka, T. Yconbe-Cubupckoe, Upkyrckoit 061, ©. JaHkos, JIu-
neuKoit 0611., a ero pacTBOPUMOCTb NipUBeAeHa B TIpHi. 18.

Tpumenanue. B nocnenHee BpemMst B Ka4eCTBE HHIMOUTOPOB Habyxa-
HUSI NIMHUCTBIX TOPOX BMECTO XJOPHIOB HAYATK MPUMEHATH RODABKY
3-5% DIMKOEBBIX CIIUPTOB.

4.3.6 PeareHTbl, CBA3bIBAIOLME MOHbI Ka/lbyUA U MarHus

Kap6 pusi, Kanb i coda Na,CO, npeacrapister
co6oit GeTblii MeNKOKPHUCTALTAHECKHIA TIOPOLIOK ¢ p = 2.533 r/em’, pH =
11.2 1 npuMeHsAETCs, B OCHOBHOM, /TS YAAJIEHUS arpecCUBHBIX MOHOB
KatbUWs M MaTHUS, MONAJalolidX B PaCTBOD € IJIACTOBLIMU BOIAMH,
TUTICOM, AHTHAPUTOM M LIEMEHTOM, a Takxke Ul nopbiuieHust pH npe-
CHBIX GYpOBBIX PACTBOPOB, NPUTOTOBIEHUs] HEKOTOPHIX XMMPEareHTOB
(YLUP, HJIT u ap.), 6ypOBBIX pacTBOPOB W3 IMIMH KaTbIIMEBOro THIIA
(MEeNTU3aTOP), YBEIMUEHUS BLIXOAA pacTBOpa (MeHseTcss 0OMeHHBIA
KOMILIEKC) M CHUXEHMsI XeCTKOCTH Boabl. Jlo6apka Na,CO, coctaBns-
et 10 0.5% B opowikooGpasHOM BrIE K 00beMy pacTBopa 1 2-3% B BUae
5-15%-Ho# xoHueHTpauuu. Tak Kak Na,CO; roxo cBA3bIBaET UOHBI
Mg’ npu HU3KMX TEMITEPATYPax (JIyYIle MpPH NOBBILIEHHBIX), TO HX YA~
JIEHWE MOXHO Tipou3BoInTh AobaBkoit NaOH npu moboit TeMnepartype.
Na,CO, MoxeT OBITE ¢ YCIeXOM 3aMeHeHa OMKapOOHATOM HATpUsSl —
NaHCO, (nmuTheBas cona), kotopast MHoraa 6onee 3 dekTiBHa, Tak Kak
MpH TMAPOJIH3e AAET TOJIBKO OJHY MOJEKYY ILEI0YH, KOTOpasl HeXela-
TeJbHA, 0COOEHHO NMpPHU pa3bypHBAHUHN LIEMEHTHOTO KaMHs.

Ca(OH), + NaHCO, - CaCO,{ + NaOH + H,0
Ca(OH), + Na,CO, — CaCO,l + 2NaOH.

CornacHo nepsomy ypasHeHnio | xr NaHCO, pearupyer ¢ 0.915 kr
TMAPOKCHUAIA KallbLiMs, WiM 1.1 KI LeMeHTa, py 3ToM 00paboTka Oyner
YCNEIHOM Nt NPU YCAoBHH, yTo pH o6pabaTtbiBaeMoro pactsopa 6y-
net pased 8.3 1 Gonee. Ilpu pH pactBopa 7 u MeHee GyneT ocaxnaTbes
TOJIBKO TMAPOKCUIL KIbLMS, a KAIbLMA B BUAE CyAbdaTa U APYIHX CO-
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fhasa 4 Marepuans: u XuMpeareHTs

Jielt ocTaHeTcs B pacTBope U 6yneT cnocobersosaTh pocTy [TCHC u dbuss-
Tpauuu Hyposoro pactsopa. [lopya npecHoro pacTpopa rpu pasbypu-
BAHUM LEMEHTHOTO KaMHs IMPOHCXOAUT U3-3a PeakKUMH HOHOB Kajlb-
1WA ¢ YaCTHLIAMH IJIMHBI ¢ TIEPEBOJOM MOCaenHeH B CyOGeHTOHUT M
U36BITOYHOTO COLEPXaHUA TUEPOKCIUTLHOMN rpymmsl (OH'), ciocoGeTBy-
fote# pocty Baskoctd, CHC u punsrpaunu. U3pecTHO, YTO B pacTBOp
motagaet 10 10% npoyHOro LEMEHTHOTO KaMHst, TOLAA MOXHO TIOACUM-
TaTh KOJAWYECTBO IMAPOKCHIA KaJblWs, 3aIPA3HAIOILETO pacTBop. Me-
IDOK LeMEHTa BecuT 50 KT, a B IEeMEHTE CONEPXHUTCA OKoJo 60% okcupa
Kanbimsa — CaO, Torna Bec mocneaHeit coctaBut 30 kr uiu 600 Kr/T ue-
MeHTa. YYdTHIBasH, YTO THIpaTaLUs UeMeHTa uieT no cxeme CaO+H,.
0—Ca(OH),, To n3 1 Melka 1leMeHTa o6pasyetcs 39.4 Kr rHIpoKcuaa
xanpuusi — Ca(OH),, a u3 1 T uementa — 788 kr. O6beM pacTsopa, No-
Jryqaronierocs 13 1 Melka LeMeHTa 06u1uHO coctapaset 0.036 M,ausl
T uemenTa 0.036-1000/50 = 0.72 M*. 3Hast AMaMeTp CKBAXHHbI M BBICOTY
LEMEHTHOTO MOCTa, MOXHO PAacCUUTaTh ODLLIMI BeC 3aTBEpPAEBLIETO Lie-
meHTa. [Tockonsky Menonb3oBanue GUKapboHaTa U KapOoHata HaTpus
TIpH pa30ypUBaHWM LIEMEHTHOrO KaMHS MPUBOIUT K 06pa3oBaHUIO NO-
TIOJTHUTENbHOH TBepaoi ¢ha3sl B BHae KapboHata Kanbuus (CaCO,) ¢
POCTY CTPYKTYPHO-MEXaHUYECKUX CBOMCTB PACTBOpA, TO NPUMEHEHHE UX
orpaHuyeHo. [Is TipenynipexieHus 3arycTeBaHUs B IAHHOM CJydae uc-
TOJb3YIOTCA pasieibHble 106aBKU JurHocyabdoHaroB, TKXK-11H,
0.03% HT® win ux KoMGuHaiu. TIpu nmonagaHuu B pacTBOP THIICA WK
AHTHAPWTA, BPENHOE BAMSHUE TAKXKE OKAa3blBACT UOH KATBLMS U CYAb-
taT-HOH, NpeBpalas MHUHUCTHIE YACTULBI B CYOOEHTOHUT, KOATyIUpYys
WX, ¢ NoBbILieHNeM ¢unbrpaunu pacteopa M [ICHC B Havae npouecca
3arpasHeHus. TIpy NOBBILIEHHOM CONEPXAHHM TMICA WIM aHTHAPUTA
TpoucxoauT cHuxeHue Bsaskocti 1 CHC, poct dunstpauny u ocena-
HYe YacTHLI U3-3a SIBTTeHNs Koaryasuun. [losToMy 1is ynaneHus Bpea-
HBIX QWIBTPAT-UOHOB Yallie BCEro UCTIONB3YETCA KaJbLUMHHPOBAHHAS
copa, KapboHar kamusi, ¢pocarsl, TKXK-11H u apyrue HeopraHuueckue
BElIIeCTBA, MMEIOLIUE [IETOYHYIO PEaKLMIO.

CaS0,+ Na,C0, — CaCO,l + Na,SO,

255



f.A. PazaHoB no 6ypoBLIM PacTBOpaM

Mo aroit peakuun 1 Kt Na,CO, ocaxnaet 1.283 kr cynbdara kanb-
. OnHAKO KaJbUMHUPOBAHHAS coma uMeeT Bhicokoe pH, cnoco6-
CTBYIOUIEE 3aCTYAHEBAHMIO ITTMHUCTON CYCHIEH3MM, & HAMYKE CYIThiha-
Ta HaTpus npuoauT K pocty IICHC. IToatoMy nepen BBOAOM KaJlbLA-
HUPOBAHHOIH COIBI HEOOXOAUMO A00ABIATE TOHH3UTENH BAIKOCTH, Co-
JepKaHNe KanlbUMHUPOBAHHOM COBI B PACTBOPAX Pa3IMyHOI [IOTHO-
CTH TIPUBEAEHO B TPWIL.7, & AJIsI CBA3BIBAHMS. MOHOB KAIBLIUS U MATHUS
B npmi. 17.

Ipumep. Onpenenntb norpebHocts Na,CO, wis cs3biBanus 0.5%
(5000 mr/n) noxa Ca®* B GypoBoM pacTsope.

Pewenue. OnpenensieM 00beMHOE coepXaHHe TRepaoi hasbl, IIyCTh
oHo pasHo 10%, Torna o0beM dubsrpata pasen 90%. [pu 3ToM peakins
npoxomut 1o cxeme CaCl,+Na,CO,—CaCO,l+2NaCl. Onpenensiem co-
Aepxarue noHos Ca®’ B usTpate

(90-0.5): 100 = 0.45% unm 4.5 1.

OnpenensieM notpedHoe xonnyecTso Na,CO; wist cesi3niBanust 4.5 T
uora Ca’*. Io peaximut Ha 40 r nora Ca™ pacxonyerca 106 r Na,CO,,
toraa (106-4.5):40 = 11.925 .

KamsuvHupopanHas cona Bbinyckaercs o FOCT 5100-85u TY 2381-
038-00209645-95 «<AO»Cona», . Ctepnutamak, bamkoprocrad, OAO
«Xumrnpom», r. HoBouebokcapck, Yysauickas pecnybanka, ApyruMu
MPERNPUATUSAMU XAMHUYECKOH MPOMBIIIICHHOCTH,

4.3.7 NeHoracutenu

OCHOBHBIMH NTPUYMHAMYU BCIIEHUBAHUSI GYPOBBIX PACTBOPOB SIBJISI-
loTes:

— NOCTYIJIEHHE ra3a B PACTBOP MPU pa3dypHBaHWU Ta30BbIX U ra3o-
BOJAOHE(MTSIHBIX TOPU3OHTOB, & TAKXKE BCACACTBUE CHIKEHMS THAPOCTA-
THUYECKOTO JaBIeHUA Ha ruiacT, athdexra nopiiHeBaHus U auddysum;

— (PU3MKO-XUMUYECKOE B3aUMOIEHCTBUE BYPOBBIX PACTBOPOB C pa3-
JTMYHBIMH COSIMU, COAEPKALUMMCS B YaCTHLAX BbIOYPEHHBIX IOPON WIH
MTACTOBBIX BOAAX, a TAKXKE MPU MX 06paboTKe NeHOOOpasyIOINMK pea-
FeHTaMH, CHHXAIOWKME [10BEPXHOCTHOE HATSKEHME BOIBI; CAeAyeT
YYECTb, YTO LIEHOOOPAa30BaAHUE TOIYHAETCS TONBKO OT CBOOOIHOIO (13-
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masa 4 Marepuancl n xuMpeareHThi

OBITOUHOIQ) peareHTa-rieHoobpazoBaTes, He aacopOMpOBaAHHOTO TIK-
HucToil (TBepnoit) dasoif, mpuueMm Gosee UHTEHCUBHOE B MUHEPAIU30-
BaHHBIX PAcTBOpax;

— BBeIEHME MOPOIIKOOOPA3HbIX MATEPHUAIIOB;

— HErepMETHYHOCTH OTIC/BHBIX 1EMEHTOB OOBSI3KH HACOCOB;

— TMAPOAMHAMUYECKOE HECOBEPLUEHCTBO LMPKYJISILIMOHHBIX CUCTEM,
MOl KOTOPBIM NOHHMAETCH HATHYUE PATUYHBIX MEXaHUUECKUX BO30Y-
AuTenei u TypOyaM3aumsi pacTBopa.

BbiIeIeHMIO PACTBOPEHHBIX Ta30B CIIOCODCTBYET TAKKe CHUXEHUE
JaBjieHus oT 3a60MHOro A0 aTMoc(hepHOro, NOBLILIEHHE TEMMEPATYPhI
U Hanuue ruapohoGHON TTOBEPXHOCTH Ha 0GJOMKaX BBIOYPEHHBIX MO-
pon. CreayeT yuectb, uto nipu Temnepatype 50°C u aasneHun 100 xre/
cM’ B ) M’ pacTBOpa MOXeT pacTBOpHThCA | M’ Bo3myxa, a npu 50°C u 1
1(1'(:/(:1\/12 — 11 51 Bo3nyxa. [Mpu Hanuyuy rasa B pacteope 15% cHuxaeTcst
IUTOTHOCTD, YBEJIMUMBACTCS BA3KOCTDb, TEPAETCS arperaTuBHas W TEpMo-
MHHAMUYECKas CTAOUIBHOCTD, B CBSI3M € UeM YXYIIIAIOTCS YCIOBUS pa-
60ThI HACOCOB ¥ 00OPYAOBAHMS UUPKYTSALMOHHOM CHCTEMBL, YTO MOXKET
MPUBECTH K PA3TMYHBIM OCIOXHCHUSIM B CKBaXuHe. B mpakruke Oype-
HMS HEQTAHBIX W TA30BBIX CKBAXUH NPUMEHSIOTCA CJIEAYIOLINE CTIOCO-
Obl Neraszauumn OypoBBIX PaCTBOPOB:

— MEXAHHYECKHE — TIPY Pa3pyLIEHHU CTPYKTYPH pacTBOpa yMEHb-
1IAETCsT COMPOTUBIICHUE CPEIbl U YAYYILAIOTCS YCJIOBUS M1 BILEIEHHUS
TA30BBIX MY3BIPHKOB, YTO CMOCOGCTBYST YBENMMUEHHUIO HX B 06beMe U poc-
Ty pPa3pbiBHBIX YCWIMiA, EHCTBYIOIMX HAa CTAGWIN3MPOBAHHLIE TUICHKH;
YCTPOMCTBA AT MEXaHUUYECKOH Nerasallii MMEIOT OJMH CYLUEeCTBEHHbIH
HEJOCTATOK — HAPSRY € Jera3auMeil NPOUCXOAUT a3palus pacTBopa;

— (PU3UKO-XUMHUUYECKHE — OCHOBAHBI Ha CHUXXEHUU MOBEPXHOCT-
HOTO HaTSXEHMS HA TPAHULE Pasziea «KUAKOCTB-Ta3», «TBepoe TENo-
Ta3» WK XKe Ha BBITECHeHMH cTabUIM3aTOpa ra30BbIX My3bIPEKOB bosee
akTuBHbIMK TTAB ¢ MeHee MpO4HBIMU 3ALIUTHBIMH CI0SMH; B KUCJAOH
cpene MHOTIA JOCTATOYHO NPUMEHEHHE LIeJOUHOTO MEKTPOTHTA;

— NPUMEHEHUE CTIELIMANBHBIX BAKYYMHBIX 1€ra3aTtopoB, 3OdeKTUE-
HO YAANAIOLIMX £a3 W3 PACTBOPOB ¢ HU3KUMM PEOJIOTHYECKMMH XapaKTe-
pucTHKaMH, 3 HeKTUBHOCTS KOTOPBIX PE3K0O CHMXKACTCS NMPU UCITOJb-
30BaHMM PacTBOPOB C BLICOKOMN BSI3KOCTBIO M ILIOTHOCTBIO;
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51.A. PsiaaHos 3 no Bypossim

— COBMECTHOE KCIIOJTb30BaHUE BaKYYMHBIX derazaTopos U T1AB.
Kpatkast uadopMarus o NeHOracUTENsAX U3I0XKeHa HUXKe, a O Jerasaro-
pax B [1.7.

T-80 (pnoropeareHT «OKcaNb») ABAAETCS OTXOLOM MPOU3BOACTBA
CMHTETHYECKOTO Kay4yKa ¥ COCTOMT, B OCHOBHOM, U3 THOKCAHOBBIX CIIUP-
TOB M MX NMPOM3BOAHLIX. T-80 npuMeHseTcs B KauecTse IIEHOracUTENs,
CTPYKTYPO-06pa3oBaTesss MUHEPAIU30BaHHbIX GYPOBLIX PAaCTBOPOB M
YaCTUYHOM HEeNTpaTUu3alny cepoBofopona. PeareHT BoinyckaeTcs B X1 -
KoM Buze ¢ p = 1.03-1.075 I'/CMJ, BA3KOCTHIO 0K0110 60 ¢, Temmeparypon
3aMep3aHus -40°C, B BoZie MOYTH HEPACTBOPUM € 06pa30BaHUEM SMYJIb-
cun. [Ipn nenoramennu T-80 Beoxutes B 6yposoil pacteop mpu pH =
7.5-9.0, MK B BOXHBIE PACTBOPBI NMEHOOOPA3YIOLIMX PEAreHTOB OT | 1o
7%, a JUIs IOBBILICHYSI CTPYKTYPHO-MeXaHU4eCKHUX CBOMCTB 0T 5 10 10%.
MexaHu3M CTPYKTYpOOGDPa30BaHUs 3aK/NIOYAETCSI B TOM, YTO MOJIEKYJIbI
T-80 xopolIo ancopéHpPYIOTCs ITUHOM U MOBBIMIAIOT [IOPOT €€ KOaryJsi-
MU OT BO3AEHCTBHS 3MEKTPONUTOB. KpoMe 3Toro, Hanutdue HeCKOMBKHX
THIPOKCUITBHBIX [PYIII CIIOCOBCTBYET 06pa30BaHHUIO COMBBATHBIX 060JI0-
YeK Ha TIMHUCTBIX YACTHIIAX, KOTOPhIE, B3AaMMOICHCTBYS IPYT C APYTOM
gepes BOAOPOJHBIE CBS3U, CO3/AIOT NPOCTPAHCTBEHHYIO CTPYKTYpY. Io-
PAIOK BBOZA PEATCHTOB COCTOUT B MOJNYUYEHHH NPECHON IIMHUCTOMH Cyc-
nieHsuu, go6aske T-80 go 10%, wenouun 1o 0.3%, 3aIMTHBIX TOJIMMEPOB
u NaCl. TIpu 5ToM CHIDKAETCs paCXOA IFIMHBI M XUMpeareHToB B 1.5 pasa,
a cooTHoweHne T-80 n runbl aowkHo 6biTh 0.8:1.5, Tpw HefiTpanuza-
UK cepoBomopona Hauboneinast sddexkrusHocTs T-80 mposBasercs npu
pH<7 1 BEICOKO# Temmeparype npu ero gobaske 2-4%, a npy pH>7 T-80
MpaKTHIecKH GecroseseH, Tak kak H,S HaxonuTcs B BUAE CYIBGIIOB.

T-92 (dnotopeareHt «OKcanb») — 310 peareHT T-80, M3 KoTOpOTO
yaaleH TUMETHIIHOKCaH, [ie 1Mbpbl 0603HAYAI0T TO/l TIOMYIeHHS pea-
rexta. T-92 npencTapisier coGoit KUAKOCTb ¢ p = 1.03-1.09 r/eM’, T =
115£10 ¢, TeMnepaTypoii 3aMep3aHus -40°C. PeareHT Takoke mpuMeHsi-
€TCs B KAUeCTBe ITEHOTaCHUTelsl, YACTHYHON HERTPATU3ALMHI CEPOBOAO-
PoIa ¥ yJIy4IIEHHs CMa309HBIX CBONCTB, HO CTPYKTYPY OYPOBBIX PacTBO-
PpoB He yBenmuuBaert, a cHikaet. [1/1K T-80 u T-92 cocrasasier 10 mr/a,
Boimyckatores no TY 38.103429-83, 000 «Tonbartu-kayuyk», r. Tosb-
arry, Kyiibbiesckas o6t
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Cusyurioe macao (CM) npencraisieT cobo¥ otxol pabuHupoBaHus
STUJIOBOTO CIIMPTA B BUAE TPO3PAYHOH XuaKocTH ¢ p = 0.81 r/em’ u pes-
KUM HETIPHATHBIM 3aM1axoM, HE3HAYUTENbHO PACTBOPUMBIM B Boje (OKO-
710 6.5%). TlpumMeHsieTcst B Ka4yecTBe IeHoracuTesist GYpOBbIX pacTBO-
POB Ha BOAHOH ocHoBe ¢ MUHepainsauueii o NaCl 1o 15% u noGaske
0.25-1.0%, npuuem sddekrupuocts CM nosbitilaeTca npu pasbase-
HUMY €I'0 ¢ A13eJIbHBIM TOIUIMBOM B cooTHowmeHuy 1:1. [1pu Honee BoicO-
KO MuHepanu3anuu u temrnepatype >60°C pacxox CM yBeauunsaercs
10 2%, B CBSI3U CO CHIXKEHMEM ero 3hdheKTHBHOCTH N3-3a BhICATHBAHHS
H BbICOKO# JieTyyecti. CM ouenb TokcuuHo, (1 Kjacc) moatoMy Xpa-
HHUTb €I0 HEOOXOAMMO B TEPMETHYHOI Tape, He MONYCKATh HAIUB B €M-
KOCTU M3-TIOA HedhTENMPOLYKTOB U COBILIONATh MEPHI 110 TeXHUKe Ge30-
nacHocTH. CM seinmyckaercs no COCT 17071-71 npeanpusatiaMu 1o
TIPOM3BOACTBY ITHJIOBOrO CIIHPTA.

MAC-200 npeacrasnsier cO00i BBICOKOAUCTIEPCHBIM THAPOGDHOOU3U-
POBaHHBIH OpraHoa’pocust (KpeMHe3eM) B BUAE MOPOILIKA ¢ HCTUHHOMR
TTIOTHOCTBIO 2.2 1/CM’, HACBITIHOM Maccoii 50 Kr/Ml, pH BoaHo# cycrieH-
31K >3.6, pasmepom dactuil (0.004-0.04 MKM U YAETBHOIM TIOBEPXHOCTBIO
175£25 Ml/r. IMpuMeHsieTca B KauecTBE NEHOTACUTEST ITPECHBIX U CPeA-
HEMMHEPANH30BaHHBIX PacTBOPOB Npy Temiepatype a0 80°C u nobaske
0.1-0.15% ot Beca opranuyYeckoi cpeinl B 6ypoBoM pacreope win 0.015-
0.05% ot Beca Gyposoro pactsopa. Pearent BBomwtes B Bue 5-10%-Hoii
CYCNEH3UH B TU3EIBHOM TOTLIMBE, KOTOPasi TOTOBUTCA B 3aKPLITO Tape
(6ouke), BBUAY BBICOKOU netydectd MAC-200, npuaeM NpU BHICOKOIA
Bsaskoct U CHC addexTHBHOCTD peareHTa HU3KA. PeareHT npUMeHsi-
€TCsE TAKXKE B KAYECTBE IMYJIBraTopa U CTabHIN3aTOPA HHBEPTHBIX AMYb-
CHit rpu gobasxe 1-2 kr Ha | M° amynbcrn (PYO) U [TOBBILICHUST TEPMO-
CTOMKOCTH HEKOTOPBIX XMMPEAreHTOB. PeareHT roprod M MOXeT JINTENb-
HOE BPEMST HAXOAMTHCS BO BIBEUICHHOM COCTOSIHMU B BO3OYXE B BHIY
passutoil ynensHoii iosepxHocty (MK = 1 MF/Ml), TI03TOMY HEOOXO0-
JUMO COOJIIONATE MEPhI TEXHUKM Ge30TacHOCTH. PeareHT BBHIMYyCKaeTcs
no TY 39-888-83 skcnepuMeHTANBHEIM NpoussojacTsom UDX, r. Ka-
Jayur, VisaHo-®pankosckas 001., YKpauHa.

AM-5 npencrapisier coG0H BHICOKOANCIEPCHBI MOAMMULIMPOBAH-
HBII OpraHoaspoCkN (AUOKCHA KPEMHUS) B BUAE OPOLIKA GeI0ro LiBe-
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Ta ¢ HAaCHITHON Maccoi 240-320 1(1'/1\/13 W Pa3BUTON yAeNbHOH TTOBEPXHO-
CTbl0. PeareHT NpuMeHseTCs B KAUECTBE NIEHOTaCUTEs TIPECHBIX U Cpel-
HeMuHepaausosaHHeix (mo NaCl no 15%) 6ypoBeIX pacTBOPOB B BHIE
BOAHOM cycreHsun 10-20%-Hoit KoHueHTpauuy u3 pacyera 0.05-0.1%
AM-5 ¢ napaitebHON 106aBKOM B UpKyIsLkio 0.1% musenbHoro Tom-
J1UBa OT Beca BypoBoro pactsopa. Eciiv B 6ypoBOM PacTBODE yXKe COmEp-
xutcs 10% nedtH, To ausenbHoe TomauBo He Beomutcs. [IIK AM-5
cocranser 1 Mr/mM’ Bo3syxa, IO3TOMY HEOGXOIMMO COBMIOAATh MEpHI
BesonacHocty. Brimyckaercst o TOCT 14922-77 AO «XJI0pBUHUN», T.
Kasnyti, UBano-@pankosckast 061., YKpauHa M MPENIpHATHEM XUMH-
4eCKOii MPOMBILIUTEHHOCTH, . CUBall, XepcoHcKast o6J1., YKpanHa.

Ansporon-79 (I1-79) npeactapiaseT coboi cMeCh CUHTETHYECKHMX
BBICUTMX KUDPHBIX CTUPTOB, B COCTAB KOTOPOI BXOISIT CTTUPTBL € JUIMHOH
yraeponHoi e 7-9 atomos. [IpUMeHseTCsl B KauecTse NIeHOTacHTeNs
MPECHBIX U BICOKOMMHepann3oBaHHEIX ( no NaCl) GypoBbIx pacTBopos
nipu Temnieparype 10 90°C u nobaske 0.5-1.0% B Buge 2%-HOTO pacTBOpa
B IM3eILHOM TOTUTUBE, YTO B MepecueTe Ha cyxoe BemecTBo B 10 pa3
MEHBIIE PACXO/A CHBYILHOTO Macna. BrimyckaeTces B BUNE XUAKOCTH €
p = 0.83 r/cM’ ¢ Temmeparypoit 3aMmepaatus -5°C.

Cmeapam aaomuns NPEACTABIAET COO0I CMECh CHHTETUYECKUX BbIC-
IIIMX KUPHBIX CIUPTOB ¥ IIPUMEHAETCS B KayeCTBe MeHOTACUTEIISI Npe-
CHBIX M BBICOKOMUHEPAIM30BAHHBIX PacTBOPOB npu gobaske 0.5% B Buae
10%-Horo pacTBopa B IM3e15HOM TOTUTUBE. BhimycKaercs B BUAE TBEp-
JOTO BeliecTBa HedTeXMMUUECKUMH TIPEINpUATHIMH T. J[3epXuHcKa,
Hwxeroposckoii 061. u r. Canagat, bamixoproctas.

CODIKCHII-310npencrapaseT coboit ruapodobHyo KpeMHUAOP-
FaHUYECKYIO BI3KYIO KUIAKOCT cBeTsioro useta ¢ pH 4-7. [Tpumenser-
cfl B KauecTBe MeHOTacuTesNsl GYpOBBIX PACTBOPOB Ha BOJIHOM OCHOBE,
nedu 1 PYO npu nobaske 0.01-0.02% B nipecubie u 0.1-0.2% B miiite-
pasii3oBaHHBIE pacTBOphl. [1py 5TOM NeHOoTalleHNe B TIPECHBIX U M-
nepanu3oBanHbix 00 NaCl 1o 15% pacrBopax — MOJHOE, a B Hachl-
WEHHHX conblo — 50%. PearedT snyullie TPUMEHATh pa3GaBIeHHBIM
npecHoil Bonoit B cooTHoueHUu ot 1:1 10 1:5 B Buay ero Maisix noba-
BOK. YUHTHIBASI €70 COCTAB, OH XUMHUYECKH MHEPTEH, TEPMOCTOEK, He-
NeTy4, HETOKCHYEH (4-if Kiacc), SKOHOMHYEH, UMEET TEMIIEpaTypy 3a-
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Mmepzanus -10°C (COODBKCHUIT-1165 — 40°C) u BuImycKaeTes 1o
TY2229-010-42942526-00, HIIK «CODIKC», r. Mocksa.

I1EHTA-465 — MHOTOKOMIOHEHTHBIiA CUITUKOHOBBIN NEHOracUTE b,
MPEACTAB/IAIOUINI COBOM BA3KOTATYUYIO KHMAKOCTh XKEITOBATO-CEPOTO
1IBETa, CMELTHBAWIIYIOCS ¢ BOAOH B JHOGHIX COOTHOIWeHUsiX. Moposo-
cToiikocTb nponykra no -30°C, padbotaer npu pH=2-12, no6asku 0.3-
1.5%, suinyckaercs o TY2257-001-40245042-98 HIIK «TIEHTA», 1.
Mocksa.

4.3.8 Cmazounbie go6aBKu

OCHOBHBIMY BUAAMH U3HOCA SABISIIOTCA: M3HOC cXBaThiBaHueM (I poaa),
OKUCTUTENbHBIA U3HOC, TenoBoi usHoc (11 poxa), abpasuBHblii uzHoC,
YCTANOCTHBIH U3HOC.

H3Hoc cxeamviganuem NPOSIBISICTCS B YCIOBHAX TIOTPYXEHUS, CIlO~
COBCTBYIOLIMX TIACTUYECKOMY Ae(HOPMUPOBAHUIO TIOBEPXHOCTH TpE-
HUA TIPU OTCYTCTBUM cMa3KH. OKUCIUTENBHBIR U3HOC XapaKTepu3yeTcsl
MPeBbILIEHNEM CKOPOCTH XUMHUYECKOro MOAUGhHLUNPOBAHHS TIOBEPXHO-
CTeil TPeHUS HaZl CKOPOCTBIO MX PAa3pyLUCHMUSL.

Tens0606i uzHoc HACTYNAET B PE3YJIBTATE HATPEBA 30HBI TPEHUA 10 TEM-
MepaTypsl pasMsird4eHMs MeTalla U BBIPAXKAETCH B BOSHUKHOBEHHH
METAINYECKUX CBA3EH HA TPYLIMXCA MOBEPXHOCTSIX.

ABpa3zugnbiil 43HOC — CAMBIIA PACTIPOCTPAHEHHBIH BUJ M3HALLMBAHMS,
OBYCJIOBIEH HATHYHEM B 30HE TPEHMS abpa3suBHON cpelbl ¥ BHIPaXKAeT-
CSl B YIIPYT'OM Y TWIACTMHECKOM Ae(DOPMUPOBAHUU M MUKDPOPE3aHUU ab-
Pa3svBHBIMH YaCTHLAMU MOBEPXHOCTEH TpeHUS.

" Yemanocmusiil usHoc (BBIKPALLVBAHUE) ABIACTCSA AOBONBHO PACIIPO-
CTpaHeHHBIM BHJIOM M3HALIMBAHMS, KOTOPOMY HanGollee MOIBEPKEHbB
NOBEPXHOCTH KadueHHs!, [1e HePAaBHOMEPHOE paclipelesieHHe Harpysku,
neperpes, BUGpaluns NPUBOAIT K JOKATbHOMY Pa3pylIeHHIO TeJl Kaue-
HUSL.

OOBbIvHbIE JIMHUCTHIE PACTBOPHI HA BOAHOH OCHOBE B YCIIOBUSIX BbI-
COKMX KOHTAKTHBIX HANPSXEHUI B ONOpax A0J0Ta, 00J1aaloT IVIOXUMH
CMa30uHBIMM CBOWCTBAMM M maxe nobGaka 10% HedTi HenocTaTOUHO
3¢ deKTHBHA, TaK KaK He@Th HE CO3aeT Ha CTaJIbHOI [TOBEPXHOCTH J0-
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CTATOYHO NMPOYHOU afncOpOLUMOHHON IUIeHKU. 3 GypoBBIX pacTBOPOB
JIyqlIne CMa304HbIE cBOHCTBA UMeloT PYO, 3aTeM MIMHUCTBI pacTBOp 1
4yTh XyXe BOJA, a 110 OXJaXAalollel crnocobHocTH — Haobopor. Cma-
3049Haf CIIOCOOHOCTL PacTBOPOB HA BOAHOI OCHOBE MOXET GbITh yiayd-
uieHa 3a cueT npuMeHeHus [1AB, copepxaux BHICOKOMOJEKY/ISIPHBIE
KapOOHOBBIE KHCJIOTH, MOJMHOKCUKUCIOTBI M MX CIIOXKHEIE 2(DHUpPhI, 4 TaK-
KE CMECH 3THX BemlecTB. CMa30uHble TOOaBKH JOMKHH YAOBICTBOPSTh
CIIEAYIOUIUM TPeOOBAHUAM:

— ancopOUpoBaTECS Ha METALTHYECKUX [OBEPXHOCTSIX ¢ 06pasoBa-
HUEM PEOJIOTUYECKH IUIACTUYHOFO MY MOJNYIUIACTHYHOIO MX COCTOSTHUS
C BBICOKUM TIPENEIOM TEKYUYeCTH;

— COXpaHsTb CBOU OCHOBHBIE CBOICTBA B MUHEPATIM30BAHHOW Cpe-
e, BO BCeM OHAama3oHe TeMreparyp 1 pH, B KOTOPBIX HaxoauTcs 6ypo-
BOW pacTBOp;

— He PacTBOPATHCS B BOJIHOMN Cpefe;

— HE TOIBEPraThesl TMAPONU3Y WIM PeaKUMsIM PasNoXeHUs B BOI-
HOW cpejle, He OKa3hBaTh OTPULIATEIBHOTO BO3AEHCTBUS HA NAPAMETPH
OGypOBOTO PacTBOPA U MPOHUIIAEMOCTh MPOAYKTUBHOIO IUIACTA.

CwmaszoyHble J06aBKY NpeqHasHaueHbl JUTsSI YMEHBILEHUS KPYTALIETo
MOMEHTA KOJIOHHBI OYPUIBLHBIX TPYO, YBENMHUYEHHUIO CTOMKOCTH TPYIITHX-
Cs1 METAJUTUYECKMX TIap U MPEAOTBPAILEHUIO TIpUXBaTOB. Bananue s1ux
106aBOK Ha TIOBBIIIEHHE CTOMKOCTH OTIOP JOJIOTA 3aKJII0UAETCS B THAPO-
hobusaluny TPYIUMXCS NOBEPXHOCTEN M MHTMOUPOBAHNHN KOPPOIUOHHBIX
MPONECCOB ¢ 00pa30BaHUEM HA NOBEPXHOCTH TPEHMS CMA304YHbIX MJIe-
HOK, CIIOCOOCTBYIOILIMX YCTPAHEHUIO MUKPOILEPOXOBATOCTEN U CHIDKE-
HMIO yAeJIbHBIX Harpy30K. HedyTb, BRICOKOOKUCIEHHBIN GUTYM B IN3e)1b-
HOM TOIIMBE 1 rpaduT MeHee addekTMBHBI Kak cMaska, ueM BMC, CKK
¥ BELIECTBA HA WX OCHOBE. JIydHIMMU MPOTHBOM3ZHOCHBMU CBOWCTRAMM,
CHIDKAIOHIMMHY KObBHUIIMEeHT TpeHus B Bozie, OBMafaloOT cMeCH aHUOH-
HeIx IIAB ¢ HenoHoreHHBIME (Cyibhonon co mkomnay unu OIT-10) B co-
OTHOIUEHUM 3:2, [Ae U3HOC YMeHblIaeTcs B 3-5 pas, a cMaso4Hasi CIo-
COOHOCTB YBEJIMUMBAETCS B 2 pa3a, a TakXe KaTHoHoakTUuBHbIE ITAB Tuna
MapBesana. B TUHMCTBIX pacTBOpPaX BHICOKYIO CMA30YHYIO CIIOCODHOCTE
(B 2.5-4 paza 6onbIue HedyTu) NPOSBISIOT TAJLIOBOE MACIO, KY6OBbIE OC-
TaTKU KaHU(OIBHO-3KCTpaKinoHHoro npoussoactea, CI, CMAJI-1 u
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Ip. D10 0OBSCHSETCS CIOCOBHOCTRIO KAPOOHOBBIX KHCIIOT M UX IIPOU3-
BOIHBIX 0GPa30BBIBATH B 30HE TPEHUST XEMOCOPOIMOHHEIE BS3KOILUIAC-
THYHBIE TUIEHKH OPTaHO-MeTANIMYECKUX BOIOHEPACTBOPUMBIX MBI, 06-
NANAIONIUX aJTe3MOHHBIME M KOT€3UOHHBIMU XapaKTepUCTUKaMn (Ha-
npuMep, olenHoBas kucaota B cMecH ¢ CI). TIpoTUBOHM3HOCHHE Xa-
PAaKTEPHCTUKM GYPOBOTO pacTBOpa YIyJLIArOTCs TIPH COAEPKaHHU TJIH-
urctoll dasur 1o 7.5%, no 15% yxyauraiored, a 6onee 15% He U3MeHsi-
1otcd. Ha cMa3ousyo criocobHOCTE BpetHOe BIVSHIE OKa3biBaeT MUHE-
pai3aLiis, 0COGEHHO MONHBATCHTHBIE KATHOHEI, CIIOCOOCTBYIOUIUE 06-
Pa30BaHMIO HEPACTBOPHMBIX KaJbLIMEBBIX COCIMHEHHIA, & TAKXKe TTOBHI-
HICHHas TeMIlepaTypa. BONBITHHCTBO CMa304HBIX 06aBOK ClIOCOBCTRY-
€T YBEeJIMUEHHIO TIPOXOIKH Ha HoToTo Ha 20-40% ¥ MexaHHJecKoi cKo-
POCTH Ha 15-25%, pe3Ko yMeHBIIAOT IIPUXBATHL U BPeMsi, HeOGX0MUMOe
IUTST MX JIUKBUAAUNE. B OpUCyTCTBUN CMa30MHEIX N0GAaBOK yIydiIaeTcst
3aIUTHOE AeifcTBUE HEKOTOPHIX Kowtounos. Tloutu Bee [1AB BrI3bIBa-
10T BCIIEHUBAaHME PACTBOPOB 0COOeHHO mpH HoGaBke 1% u 6Goiee, 1mo-
3TOMY BBOIMTH X CIEIYeT TOCTENEHHO, TOMBKO TIOCHe OUMCTHBIK CHC-
TeM B IOCNETHIOK OYepenb, T.e. NIOCHe BBOAA 3aIIUTHHEIX KOUIOMAOB U
YTSLKENIeHHUS, C LeJIbIo MIPeAOTBPALLeHHsT U30BITOUHOM THApododr3atuu
H Kak cieacTsue GIoKyasiuu 1eeproi dasel. Ilpu 3ToM, 4eM BhIlLE
TDIOTHOCTH PAaCcTBODA, TeM GoMblle MOTPeGHOCTE B CMa304YHBIX T0OABKAX.

OnpeneneHne KOHIEHTPAIMH CMA30YHLIX 100aBOK B GYPOBBIX PACTBO-
pax Ha BOJHOI OCHOBe

B MepHy10 K016y Ha 150 cM’ ¢ TOHKOI MPOJONTOBATOM TOPIOBUHON
3amuBalor 20 cM’ IIMHUACTOTO PACTBOPA CO CMa3hIBAIONIEH T0GABKOM U
130 e’ 1%-Horo pactpopa muccoIsaHa. Comep)uMoe KONGbl B3GANThL-
BaIOT ¥ OCTARJIAMIOT Ha 1-3 4. B TeyeHMe yKa3aHHOTO BPeMEHH DPAacTBOD
TIOTHOCTRIO PaccHanBaeTcst, a B TOPIOBMHE KOJIOH 06pasyeTcs cloi cMas-
KK. 3Has NIOIAAb CEUEHUS TOPJIOBIHHBI U BEICOTY CIOS OTAENUBINEHCS
CMa3K¥, KOHIIEHTPALMIO CMa3bIBAIOIIEl T0OABKH B PACTBOPE ONpeneisi-
10T 1o dopmye, ( %)

hS

C:7100, .
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e S — TIoIans BHYTPEHHETO CEUEHMS! TOPAOBUHBL, CM';
h — BBICOTA OTACINBILETOCH CIIOS, CM;
V — 06BbeM pacTBopa, B3SITOTO A% UCCIEN0BaHMSL, oM’
Kpatkue cBeeHus 0 CMa3OUHBIX 106aBKax TPUBEACHDLl HUKE.

Heds

Hedtb npencrasiser coboit MaCISIBUCTYIO XIAKOCTb OT YEPHOTO 10
CBETIO-KOPUYHEROTO HBETA CO CIICLIUBUIECKIM 3a1axoM, KOTopas co-
nepxut 83-87% yrnepona, 11.5-14% ponopoaa u npuMeceit a3ota, KHC-
JIOPOJiA, CEPBI U IPYTHX B HE3HAYUTEIEHOM KolnuecTse. B coctase Hed-
Telt COTEPKUTCS PA3TNIHOE KOJIUYECTBO YIIEBOIOPOIOB MOYTH BCEX TO-
MOJIOTHYECKHX PSIOB 33 HCKITIOYCHUEM HelpeiebHBIX YIIEBOAOPOIOB-
ANKEHOB (3THJIEH, TIPOIMKICH, GyTeH U Ip.), KOTOpble 06pasyloTcs TOMb-
KO Iipy niepepaboTke HedTH 1 ABISIOTCS BAKHEHIINM ChIpbeM 11 Hed-
TEXUMUYECKOTO ¥ OCHOBHOTO OPraHIYeckoro cuHTes3a. [lo conepxaHuio
cephl HedTU MOApasfessioTes: Ha MajtocepHucTbe (10 0.5%), cepHHUC-
ThIe (0.51-1.9%) 1 BriCOKOCEPHUCTBIE (cepbl Bosee 1.9%); 1o comepxka-
Huio mapaduHa — ManonapaduHucTeie (10 1.5 %), napaduHucTble (0T
1.5 10 6 %) v BBIcOKONapaduHucTsIe (MapaduHa Sonee 6 %); Mo comep-
XKaHMIO CMOJT — MaocMosucTeie (1o 8 %), cmomnucteie (8-25%), BbICO-
KocMosicThie (Bonee 25%); 1Mo COTSPKaHUIO Ta3a — ¢ HU3KUM Fa30BbIM
daxTopom (mo 200 MK/T), HOpMaJbHEIM (10 500 M3/T) M BBICOKUM (Zlo
1000 M*/T i Gonee). ITo MIOTHOCTH HedTH TOAPA3AEASIOTCS Ha JIeTKHe
(10 0.828 r/cM’), HopmanbHsie (0.829-0.884 r/cm’) u Tskemse (Gonee
0.884 r/cM3 ). B xauecTBe cMa3bIBAIOILElH 10OABKM Jlyyllie HCIIONb30BATE
Hedtu (Briepeble npumereHa B 1937 1, CIIIA) ¢ HopManbHOH TUIOTHOC-
ThIO, MATTBIM Fa30BbiM (HAKTOPOM, ManonapahMHUCTYIO, MAJIGCEPHUCTYIO
u cmonuctyo. ITo kmaccudukaumu K TakuM HedTIM OTHOCATCS napa-
(DUHO-HAPTEHO-APOMATHIECKHE, COMEPXKAIIUE TPUMEPHO B PABHBIX KO-
JIMYECTBAX AMKaHbl (rasoobpasHble, XUAKAS WIK TRepIsIe YIJIEBOAOPO-
bl METAH, 3TaH, MPOIMAaH, reKCaH, [eTaH, OKTaH, napaduH, Liepe3uH 1
Ap.), IUKJIOATKAHBI (LIMKIOreKCad W Ap.) M apeHbl (BeH301, TORyoI, KCH-
JI0JT, KyMOJT, HadTanuH U ap.), cMoi 1 acansreros 10 10%, napaduua
He Gonee 1.5%, a Takke HaTeHO-apOMaTHIECKHUE, codepKallune, B Oc-
HOBHOM, LIMKJIOAIKAHbI, apeHbl, CMOJIBI 1 acdanisreHsl o 15-20%, a ma-
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pacduna e 6oree 0.3%. Tlpu noGaske 10% HedTH CHUKAETCS He3HAUM-
TeAbHO KO3(DOUUNEHT TPEHHS MeXy TpyOoaMH 1 GUALTPALMOHHOI KOp-
KOi1, YMEHBIIIAETCH ONACHOCTh ITPUXBATOB, MOBHITIAETCs! 3DDEKTUBHOCTD
paboThl JONOTA, CHUXKAIOTCS THAPABIUYECKUE COTIPOTUBIEHUS], HO B TO
Xxe BpeMst HeTh Mano3ddeKTHBHA KaK MPOTUBOU3HOCHAS T06aBKa, 0co-
GEHHO B 00JIACTH BLICOKMX KOHTAKTHLIX AaBJIEHUI W NPH BBICOKUX TEM-
nepatypax (>120°C). CmazouHas cHOCOOHOCTb HeDTH YCUIUBAETCS OT
no6asok 1% rpaduta. Hedre coBMecTMMA co BceMH BYPOBBIMH PACTBO-
paMmu, MpUYEM, YEM BBILIE €TO TTOTHOCTb, TeM 6ONbIUe MOTPeGHOCTL B
HedTu. K HenocratkaM HedTH OTHOCSTCSL:

— BBICOKAs TeMIiepaTypa 3amep3anust (ot -10 no +5°C B 3aBUCHMOC-
TH OT cofiepaHus napacbuna);

— HM3KHE NMPOTUBOMU3HOCHBIE CBOMCTEA;

— HEJOMYCTUMBIN PACXO CTPATErHIECKOrO Chipbs;

— BBICOKASI TOKAPOOMACHOCTD,

Conepxanne HedTH B GypOBOM pacTBOpPE OMpeaessieTcst npuoopaMu
Juna u Crapka (AKOB-10), TOH- | unu nentpudyrupoBaHmem.

Onpenenenne conepxanus HehyTH B GYPOBOM PacTBOpe C NOMOMIBIO ieH-
Tpudyru OITH-3

Mpob6a GypoBOro pacTBOpa MepeMelinBACTCA BPYUHYIO WK Ha Me-
anke B TeueHUe |5 MUH. 1 3amepseTcsl Ba3kocTb. Eciau oHa 45¢ u me-
Hee, T0 coziepxaHue HedTu onpeaensercst 6e3 pa3dasneHust NpoObI AUC-
TUANUPOBAHHOI BOZOH (MOXHO XONOIHOM KUISUYEHOM), a MPU BSI3KOC-
TH pacTBopa 1o 75¢ u 6osiee pasbasnserca B 2 1 4 pa3a COOTBETCTBEHHO,
3arteM /B¢ KOHMYECKHE CTEKIISTHHBIE TIPOBUPKH 3aTMONHAIOTCSt GYPOBBIM
PACTBOPOM TOUHO 1O 10 ¢M’, YCTAHABTUBAIOTCS B IUTACTMACCOBBIC dyr-
JISIPBI, KOTOPBIE AOTKHBL CTOATH B JUAMETPATLHO PACHONIOKEHHBIX OT-
BepcTHsix OGapabana ueHTpudyru. [locne nepemeltuBaHust B TeueHue 15
MUH. TIpu 3000 06/MHH., OTK/IIOYEHHUS U OCTAHOBKM poTOpa UeHTpudy-
TU APOM3BOAMTCA pacyeT.

lena onHoro femeHus TIpoGupKy pasHa 0.2 cM’, oTcTol HedTH ABa
IeeHnst, Torna o6beM BbLIeIeHHO# Hedn cocTaput 0.2-2 = 0.4 oM’ , i
¢ yueToM pa3basieHus, Hanpumep B 2 pasa 0.4-2 = (.8 cM’, nepepes B
npoueHTsl, noayuum 0.8-100/10 = 8% nedrtu B Gyposom pactsope.
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Ipadmr

Ipadut — xpucTaIMYECKUT TOPOIIOK CepeGPUCTOro UBETa, THI~
potobeH, He pacTBopsieTca B Boge. CMasbiBatolnmii sddexT rpadura Ha
50% mensbnie, yem HedTH, a IPOTHBOM3HOCHBIE CBOMCTBA TAKKE HEBE-
kK. OnHako nipu KomGunupoBaduu 1% rpaguta ¢ 10% HedTn unm ¢
0.3% cynbthonona 3bhexT 3HAUNTENBHO YCUIUBAETCS, YEM KaX 0 10-
6aBkM B oTneabHoCcTH. Ipadut cepebpuctsiit Mapku I'9-3, TJ1-1 come-
CTUM CO BCeMHU OYPOBBIMH PacTBOPaMHU IPH TOOLIX TeMITepaTypax u
Boinyckaercs mo [OCT 7478-75 3A0 «Ypanrpadurs, . Keureim, Ye-
ng6uHCKas o6,

IHpumeuanue. TIpy UCHONB30BAHUM HOJOT C FEPMETHIUPOBAHHOM
onopoii nobasku rpacuTa GecrionesHbl (bautact), 0cobeHHO NpH Oype-
HUM BEPTUKANBHBIX CKBAXUH.

Cmazounblie mo0aBKU — JTyOPUKAHTHL, TOKa3aHHbie B Tab1. 4.3.8 Ha-
pALY ¢ HOBBILICHHEM CMa30YHBIX U U3HOCOCTOMKUX CBOWCTB GYpOBbIX
pacTBOPOB, YAYHLIAIOT UX (PUIETPALMOHHBIE U CTPYKTYPHO-PEOSIOTHYEC
KHe xapakTepUcTUKH. OTHOCTCS K MATOTOKCHYHBIM BeliecTBaM (4-ii
KJIacc ONACHOCTH) U 10 3 PEKTUBHOCTH HE YCTYIAIOT JIYILIIMM 3apyGex-
HbIM 00pasiiam, kpome OK-1. BeimyckaeT vx OAO «BHOXMMKOMBHHAT»,
. Yoba, bauikoprocraH.

IIvtan — BSI3Kas KUAKOCTb TEMHO-KOPUUIHEBOIO LBETA, TIPEACTAB-
JII0as co60i KOMITO3ULMIO BRICILMX KUPHBIX KUC/IOT U MOTUANKIICH-
TJIUKOJICH, COXpaHsIeT TEKYJeCTh IPH OTpHLIaTeNibHOM TeMniepatype. Du-
Taj SBSETCS Jydllel cMa3koil, He umerollet aHanoros 8 Poccuu, no-
Gaska 3-15 KF/MB, 3KOJIOrMYecKM Ge3onaceH (4 Kiacc), Boinyckaercs 3A0
«[lonuuemn», . Bragumup, no TY 2458-019-32957739-01.

IMonutan — MacasiHUCTas KUAKOCTh OT CBETJIO-KOPUYHEBOIo 10 G-
JIOTO LBETa, TIPEACTABISIOMAs cofoi KOMIO3ULMIO BHICIIHX KUPHBIX
KHCITIOT U MOJHaATKUICHIJIUKONRH, SKoAormiecku OesonacHa (4 kiacc).
KpoMe cMa3ayHbIX CBOMCTB, SIBISIETCA MHTMOUTOPOM HaGYXaHHs IJIMH W
TJMHUCTBIX C/IAHLIEB, TOBBIILIAET YAEPXXHUBAIOUIYIO CIIOCOGHOCT PAcTBO~
pa, mo6aska 10-20 kr/m’ Beimyckaercs 3A0 «[Tomuuent» r. Bragmvup,
no TY 2458-018-32957739-02.
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4.3.9 3mynbratopsl

OCHOBHOIL 3a1a4eil 3MyJIBraTopoB SIBJASETCS AUCTIEPTUPOBAHUE
IMyIBIUpyoliteil ha3bl. B aMyTbCHOHHBIX OYPOBBEIX PacTBOPax OCHOB-
HBIM IMYJIBTATOPOM sIBIsIeTCS TBepaast gasa, ocoGeHHO ITMHHUCTad
(>20%), 4TO 3a4acTyio MO3BOAAET ITOIY4aTh MX BE3 XMMHYECKOH 0bpa-
B6OTKU U BBEIEHUA CIISLIUATBHBIX IMYBTATOPoB. [1p1 HU3KOM colepxa-
HMU TBepnoi ¢assl 1 B MUHEPATM30BaHHBIX CPeax CYCIIEH3Ms HaunHa-
eT cpa3y pasleNsAThes, IPU NIPEKPAIEHHN ee NEPEMEIINBAHMA U3-3a
0YEHb BBICOKOIO IIOBEPXHOCTHOIO HATSXKEHMS Ha TpaHuue pasiena
«He(hThb-BOAA», CTPEMSCh K YMEHBLIEHHUIO TLTOLIAAN NOBEPXHOCTH pas3-
nena. TIpakTuuecKy Bce XMMpeareHTsl B TOM Mepe, B KOTOpO OHMU Tiel-
TU3HPYIOT WM CTAGWITH3UPYIOT IMHHUCTYIO (Ba3y, ABIOTC aKTUBHBIMK
sMy/braropamut. Ho 19 TOBBILIEHNST CTAOMIBHOCTH M IUCIEPCHOCTH
3MyJIbCUil TpeByIoTCs crieunanbhbie aMyibratopsl (ITAB), xoTopeie cHu-
KaloT MOBEPXHOCTHOE HATSKEHWE Ha IPaHMLE pa3fiena, crocobCTBys
06pa3oBaHUIO YCTOMUNBOM TUCNIEPCHOI CUCTEMBI MEIbYANIIMX KATIEIEK
ONHOM XUIKOCTH B ApyToi. [Tpuuem, ueM HIKe TTOBEPXHOCTHOE HATs-
JKeHMe Ha rpaHuie pasiena Gas, TeM Menbye 9TH Karesibkil ¥ Tem Gonee
yeTofiuuBast amyabcust. ToBEpXHOCTHOE HATsDKEHUE Ha IpaHMIe Pasae-
na «HedTh-Boma» coctariser okono 50 MH/M, a a(dekTUBHBLE SMYIb-
ratop cHyxaeT ero npuMepto xo 10 mH/M 1 Menee. B 6onblunHcTBe
aMynbeHit HedTh fBAsIETCS AucnepcHoi $asoii, a Boga JUCTIEpCHOHHOR
cpenoi, OMHAKO ¢ MOMOLIBIO MOAXOASILIEro SMyJbraTopa MOXHO IPUro-
TOBHTh «MHBEPTHYIO IMYJIBCHIO», TIE AMCTIEpCHON (a3oit ABigeTes Boa.
[OMHUMO CHMXEHHUS MOBEPXHOCTHOTO HATSKEHMS Ha TpaHMLE pasjela,
3IMYJIBTATOD CTAOWIM3UPYET SMYIBCHIO, TAK KaK €T0 MOJIEKYIbl an¢op-
GMpPYIOTCSt HA IpaHuUIle pasfena HedTu U BOABI, oOpasys IIOBEPXHOCT-
HYIO TIIEHKY BOKDYT KameJieK. DTa IUeHKa IeicTBYeT Kak dhu3nyecKuit
Gapbep, NPersITCTBYIOWNI CIUSHUIO KalleIeK TIPU UX CONPUKOCHOBE-
Huu. Kaneabky sMyTbCUH MOTYT HECTH HEOOJBILOMH JIEKTPOCTaTHYEeC
KU 3apsl, COXPAHSIONIMACS TOJBKO ITPH HU3KOH MUHEPaNU3alnH (T.e.
€1a60ii 3JeKTPUIecKol NPOBOAMMOCTH) BOABL. YCTOMUUBOCTL DMYb-
CUW BO3PACTAET C MOBBILIECHNEM BA3KOCTH JUCIIEPCUOHHOM CPEADI, TAK
K&K TIPU 3TOM YMEHbBILALTCS YHCIIO CTONIKHOBEHWH MEXY KaleabKaMy
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U CHIDKAETCA, € TIOBBILCHUEM TEMIIEPATYPHI B CBSI3U C YBEJIMYEHHUEM YHC~
Jla TAKUX CTOIKHOBEHU . MUHUMaIbHOE COAEPKAHUE AUCTIEPCHOM (hasbl
(HedTH), IPU KOTOPOM JTIOALEPXKUBAETCS CTAOMABHOCTb IMYJIBCUMU, CO-
crapisieT 40%, a MakcumanbHoe 75%. Huoke WM BbILLE 5TUX 3HAYEHUH
CTAGUIIEHOCTE 3MYJILCUN COXPAHUTE OUeHb TPYIHO. CleayeT y4ecTh, uTo
TIPH OYEHb CUIBHOM aMyJIbIUpyloiueM neifctBuu [1AB, ne Gyner obner-
YEHA CMAYUBAEMOCTD TIOBEPXHOCTH HEQTHIO, a TTPY OUSHD CUJIBHOM THI-
podobusupyroleM feicTBIK OyayT GoibLine OTepH HedTH.

TunpoduneHble 3MYyABIaTOPHI, PACTBOPSIOLINECS B BOe, 00pasyioT
aMybenio 1 poaa (HedTh B BoAe), TaK KaK OHM TIOBBIIHAIOT MOBEPXHOCT-
HOE HaTsKeHMe Ha BOIHOM CTOpOHe TPaHMIIB! pasjiea HedTH ¥ BOIBL.
TunpodobHbie aMyIpraTopsl 06pas3yioT aMyascuio 11 pona (Boxa B He-
dbru). JI106yI0 IMYTBCHIO MOXHO pa3pylunTh IyTeM 100aBKy, Harpumep,
B aMyJIbCHI0 [ posia aMyasratopa, pacteopsiiomierocs B Hed™H, ¥ Hao6o-
poOT.

OCHOBHBIMH 9MYJIBIATOPaMH ABIAIOTCS MBUIA XXUPHBIX, HadTeHO-
BBIX U CYNTB(POHADTEHOBBIX KHCIOT, AHNOHOAKTHBHEIE H HEHOHOTEHHBIE
TTAB, cMa3ouHble 106aBKH (cynbdoton, OI1-10, TanmoBoe Macno, IMyIb-
Taut, nomaTieHUMUuH ([19U) 1 ap.). KpaTtkas uHGopMalLys o6 aMyib-
raTopax UIIOXKeHa HUXe.

Cyansthonon HII-1 — npencrapisieT coboit cuntetnueckoe ITAB, aHu-
OHOAKTUBHOTO TWTIA B BUIE IIOPOIIKA ¢ HACKITHON Maccoil 238 1<r/M3
XOPOILO PACTBOPHM B BOJe ¢ 00pa3oBaHNeM oOWILHOM TeHHI U B He(TH,
a B pactBope NaCl ¢ xoHuUeHTpauumeii 6onblite 12% W B m1acToBoit Boae
BHIITAJ3eT B 0CaloK. DTOT HEIOCTATOK YCTpaHseTcs MpeaBapuTeIbHBIM
BREICAJIMBAHMEM PACTROPA CYJIbdoHona nodaBkamu 2% NaClunu 0.4-0.6%
CaCl,. CyspdoHon HCITONB3yeTCs B KaUeCTBE HMYJIbraTopa He(TH B pa-
CTBOpaX Ha BOXHOM OCHOBe Npk ero nobaske 0.3-0.6%, npuuem Wist Tyd-
MEro IMYTABTHPOBAHUS OH BBOAWUTCS B HedTh; rumpodobu3aropa TBep-
oM (pa3kl B pacTBOPaX Ha YrEBOAOPOITHOI OCHOBE NpH ero nobaBke 10
1.5% ot Macchl GapuTa; a3paropa GypOBBIX PACTBOPOB; TIOHU3UTENsA KO-
ahduimenTta TpeHns MeTaua o nopoay Ha 13% npn ero nobaske 0.3% B
Buie 1%-HOro pacTBopa U MOBEPXHOCTHOTO HATSKCHUS HA IPDAHULE ¢
KepocuHoM 1o 24 H/Mm. Crienyert ydecTb, UTo cyJibGOHON KaK 3MyJbla-
TOp JIy4llle TPUMEHATE B PACTBOPAX, 3aTOTOBASHHEBIX U3 KAOJHHUT-TUI-
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POCTIOIMCTBIX TINH, BBUAY ero CHibHOI ancopbuun (20-30 mr/T) Ha GeH-
TOHUTE ¥ MOHTMOPULIOHUTOBBIX TiuHax. He pexomeHmyeTcs mpume-
HeHMeE CyNb(hOHOA B KAUECTBE IMYJILraTopa B HEYTEIMYTBCHOHHEIX Oy-
POBbIX PAaCTROPAX, YTSKENCHHBIX (DIOTAUHOHHBIM GapuTOM, M3-3a THA-
poOBU3ALINK YTSOKEUTENS 1, KaK CICACTBHE, CMAYHBAHYS €10 MOBep-
XHOCTH HedyThio, GUIOKYNIIMA Y BHITIAaHUA B ocafokK. MasecTHo, 4T0
azgcopOuus cyTbxhoHONa Ha NMecyaHMKe cocTaBaseT Beero 1.5 Mr/i, Ho
ApPY BCKPHITMH NMPOLYKTUBHEIX TUTACTOB €70 MOXHO NPHUMEHATE TOJBKO
TIpY OTCYTCTBUM DPMTOKA TUTACTOBOM BOAbI U3-3a €T0 BhlcannBaHuA. Jia
NpPeIOTBPAlleHUsT BCTICHBAHMS PACTBOPA CYJIL(DOHOI JIydllle BBOOUTD B
TOC/IETHIO0 PabouyIo eMKOCTE IO BCAC HacoCa WM COBMECTHO ¢ IIeHO-
racuTeNsIMU. Brimyckaeres BT JI3epxkuncke Hukeropoackoi 061, u 3A0
HII® «Bypcunres» o TY 2484-004-8482528-99.

O[1-10 — OKCHATUIMPOBAHHBIA TPOAYKT, oTHocHUTCA K ITAB Heno-
HOTEHHOTO THIIA U B 3aBUCUMOCTH OT MAacChi OKCHIA STWICHA, BXOAALIE-
o B COCTAB peareHTa, Bbimtyckaetcst Mapku OI1-4 (MaciopacTBopUMBli),
OI1-7 (Maco- ¥ BogopacTBOpUMBELit), Ol1-10 u BeILe — BOOOPaCTBOPH-
mute. OI1-10 mpencrapisieT co6oit Macno00OpasHyd BA3KYIO XKUAKOCThL
OT CBETJIO-KOPUYHEBOTO [0 TEMHO-KOPHYHEBOTO 1IBETa C ILIOTHOCTBIO
1.05 r/CM3, XOPOIIO PACTBOPHMYIO B BoAe M000i MUHepanu3auuu 0e3
obpasosanus ocanka. Bonusit pactop OI1-10 0.1%-Hoi KOHLEHTpa-
uuy umeeT pH = 6-8 U coxpaHsieT NOBEPXHOCTHO-3KTHBHEIE CBONCTBa
npu Temmeparype 1o 90°C. OI1-10 npuMeHsieTcs B KAUECTBE IMYILIaTo-
pa B GYpOBBIX PaCTBOPaX Ha BOAHOM OCHOBE IpH NobasKe 1o 1% u , B 01-
Jaype ot cynbdoHona, HedNoKymupyeT (AOTALUOHHBIE YTKEIUTENU.
[Mpu 3TOM peareHT Jydille PUMEHSTH B PACTBOPAX 3arOTOBICHHBIX U3
KAOJHUHUT-THAPOCTIONACTRIX TJIMH, BBUAY €ro CHJIBHOM aicopbuuy Ha
GEHTOHUTE M MOHTMOPMIJIOHUTOBBIX [JIMHAX, TA¢ HOBEpXHOCTHOE Ha-
TAXEHHNE Ha TpaHuIle «He(DTh-BOMa» cHUXaeTed 10 2-3 MH/M. Kpome
3toro, OI1-10 yayymaer cMa3ouHbie CBOMUCTBA pacTBOpa U NPUMEHA-
€TCA MPU BCKPHITUM TPOAYKTHBHBIX TUTACTOB € LIEJBIO COXPAHEHHS UX
MPOHULIAEMOCTH (aAcopOlMa Ha necyaHuke 2.84 Mr/i), Tak Kak cro-
COBCTBYET YBEINYCHUIO BABKOCTH I'DAHUYHBIX C0eB (BOIa-HeDTh-NO-
pona). Henocratkamu OI1-10 siBAStIOTCSl HEYAOBJIETBOPUTENBHBIN TO-
BAPHBIN BUI U BBICOKAs TeMTiepatypa 3amep3anus. OI1-10 sbinyckaercs
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no F'OCT 8433-81 nedrexumkombuHaramu . Canasata, baukoproctaH
u r. Izepxurcka Hiskeropoackoit o6i.

Tonusmunenamun (ITDN), npeacTasiseT coOOOH CBETIO-KOPUYHEBBIi
MIOPOIIOK KAJIBLIMI-MarHHEBbIX MBLT CMECH MPENENBHBIX, HETpeaebHBIX
YINEBOZOPOIOB U CMOJSHBIX KHCIIOT, BKIIOUYAIOIHE CBOGOIHBIE OKCHIBI
KBS W MarHus. M3roToBiseTca Ha oCHOBE TAJUIGBOTO Neka (OTXoI
LEIUTI0N03HO-0yMaXX HOH NPOMBILIEHHOCTH ) TTyTeM ero 06paboTku 50%-
HOW BOJHOM CycleH3nel OKCUIOB Kaibiua v MarHug. Ilpumenserca B
KauecTBe IMYIbratopa GypoBBIX PACTBOPOB (B3aMeH SMYJ/IbTaia), a Tak-
xe 3thdekTHBHOTO GuokyasiHTa TBepnoi dasel. [I19U BuinyckaeT OAQ
«Bparckwit JII1K», r. Bparck., MUpKyTrckas o6,

Oxcugoc KJA-6 npencrapiaser cobOd BA3KYIO HEIPO3PAUHYIO KNI~
KOCTb OT GECIBETHOIO [0 CBETA0-KOPUYHEBOTO mBeTa ¢ p = 1.065 r/cm’,
SIBJISIETCST SMYJIBratopom smynbeuit I poaa. Beinyckaeres no TY 6-02-
1148-78 OAO «Xumrpom», . HooueGokcapek, Uypaimickas pecnyGiu-
ka 1 OAO «Hedremacnozason», . Opendypr.

4.3.10 leamynbratopbl

JesmynsraTophl npeaHasHaueHsl IS PaspyllieHus BOAOHEDTAHBIX
SMYJIbCHI Y BBLICJICHHSI BOAbI U3 HehTH, IIPH ITOM CHIZKAIOTCA BA3KOCTh
¥ TMAPABIMYECKYE IoTepy. JeaMynbratopsl B sMyIscusx I posa (HedTsb
B BOZE) ABISIOTCS 3 GbeKTMBHBIMU IMYIbraTOPAMM, a SMYJILIaTopsl
aMyJbcri | pona asasiiores neaMynsraropamu 1 pona (Bona B HedTH) ¢
pasnuuHOi cTenensio athdexTMBHOCTU. Bee meaMybraTops! npencTas-
JIAI0T co00i cMech GJIOKCOMONMMEPOB OKCHUAA 3TIJIEHA U NIPOMUIeHA
PasIUYHON MOJIEKYJISIPHON MAacChi U PA3TUIHOTO COOTHOILEHUS OKCH-
JIOB B 0JIOKE, pPaCTBOPEHHBIE B OPraHUYECKOM pacTBopuTese. Mx 1eamynb-
rupyouas criocOOHOCTb 3aBUCUT OT MAPKW U PACXOIOB, TEMIEPATYphl
XKUIKOCTH, COAEPXXAHUA BOAbI B HE(DTH M CTENEHH €€ TUCIIEPTHPOBAHUS.
MexaHu3M DeHCTBUS ACIMYIILTATOPOB 3AKITIOYAETCSA B CO3IAHAH MAKCH-
MaJIbHO BO3MOXHOTO NTOBEPXHOCTHOTO HaTsDkeHus (okomno 50 MH/M) Ha
IpaHHLE pa3fena «HedTh-BoLa» M YMEHBIICHUIO [UIOIIANY TIOBEPXHOC-
TH pasfesna, yTo AOCTUTAETCS 32 CUET YKPYITHEHUS (KOATECIIEHIINK) Me-
KMX KarejaeK HedTy 1 BBIAENEHNS UX HAa MOBEPXHOCTL. BoabuinHerso
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N€3MYTIBraTOPOB ABISIOTCA UHTUOUTOPaMM KOPPO3HHK, KpaTKas WHdop-
MaL1sl O KOTOPBIX U3I0XeHa HUXE.

JIHH-4 npencrasaset coboii xuaxocts p=0.94 r/em’ (no MeTatony
—0.791 r/cM’ ) OT CBETIO-KETOTO 10 CBETIO-KOPHYHEBOTO LIBETA C Mac-
COBOI IOMEl aKTUBHOTO BelecTa 5513 %, pacTBOPUM B BoJeE, alleTOHE,
CTMpTE W APYTHX OPraHMuECKMX PaCTBOPUTENSX, TEMIIepaTypa 3aMep3a-
Hus -50°C. Pacxon pearenta 30-300 r/T u no Ka4ecTBY He YCTYMaeT 3apy-
BexHoMy auccoapany, otHocutes K 111 knacey onacnocty. JIUH-4 BBI-
nyckaerca no TY 2226-001-34743072-98, 3A0 «[Tpoton», r. Ka3zaus,
TatapcraH.

[ucconean (4411,4422,4433,4490) npeacrapasier coboil cBeTylo,
NpO3paYHyI0 XUIKOCTh ¢ p=0.95 r/cM’ ¢ MAcCOBOI 0Meil aKTHBHOTO
BelecTsa 65 %, pacTBOPHUM B Bole. B ToBapHOM BUIE NETKO CMENINBACT-
cs1 ¢ HedTbIO IpH ero pacxone 30-200 r/t. Bonuste pacrsopst 0.5-3%-
HOIl KOHLEHTPALUH HE PEarnpyioT ¢ COAAMM, cabbIMH LUenoYaMu H
KMCNoTaMu. Pacxol IUCCONBAHA KaK 3MYJIBLATOPa B PACTBOPAX Ha BOI-
Hoit ocHoBe coctasiser 0.1-0.5 %. PeareHT OTHOCHTCH K HEHOHOTEH-
ubiM TTAB, moxapoonaceH, Bblyckaetcst B [epmaHnu.

Oxcugoc b, b-1, b- 1M npejcrasasier coboil BA3KYI0 Henpospad-
HYIO XHIKOCTh OT BGeCLBETHOTO 0 KOPUYHEBOTO LBeTa ¢ p=1.065 l‘/CMJ,
XOPOILO pacTBopsALLYlocs B Bode, umeer pH 6-8, pacxor 50-300 r/T.
Beintyckaetcs mo TY 6-02-1177-79 OAO «Xummpom», . HoBoueGoK-~
capck, Yysauuckas pecnyonuxa n OAO «Hedremacnosason», r. OpeH-
oOypr.

Kpome atoro BbinycKawoTes Aeamyiabraropsl AM-7 o TY 39-12-
970212-011-001-94; TH-10 no TY 2458-002-12970212-95; TH-11 no TY
39-05765670-146-92 OAO «Xumrpom», r. Hosoue6okcapek: CHITX-
4410 — g 00e3BOXUBAHUST U 0becconrBaHvs HedTel, MHIUOUpOBa-
nus ACIO, temniepatypa 3amep3saHusi -60°C, pacxon 9-12 r/t, no kave-
CTBY HE YCTYIIAeT UMIOPTHEIM Ae3MynsratopaM, CHITX-4780; CHIIX-
4880 — [u1a XoNoAHoi AeamMynbcaliu npu pacxoze 70 r/t; CHITX-4460
— 110 TY39-057-65-670-0O11-155-92; CHI1X-4810A no TY39-05765670-
OI1-246-98; CHITX-4870 o TY 2458-251-05765670-99, OAQ «Oprcut-
Te3», T. Kasanb.,
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4.3.11 NoBepXHOCTHO-AKTHBHbIE BELLECTBA

[To Ha3BaHUIO BELIECTB MOXHO CPA3y OMNPEASNUTh MECTO, I1€ OHU
ce0s nposaBAsioT — Ha MoBepxHocTH das. [TAB HasbiBaloTCs BelecTsa,
CMOCOBHBIE CHUXATh NOBEPXHOCTHOE HATSXKEHUE HA rPaHMLE XUAKOH
WJIM TBEPAOH MOBEPXHOCTY pa3iena (a3, BCIEACTBUE UX TIOJIOXUTENb-
HOM ancopOLHMH, a TAKXKE KAITUINSPHOTO SaBJIEHHUS B Nopax miacTta. Cuia,
JAEHCTBYIOLIAsA HA eAMHULY AIMHB TpaHULIbL pa3aene $a3 U 00ycIosiIun-
BaIOLLAs COKPALUEHME TTOBEPXHOCTH XHAKOCTH, Ha3bIBAECTCA CHIOH No-
BEPXHOCTHOTO HATAXEHHS UM MOBEPXHOCTHBIM HaTsixeHueM. [losepx-
HOCTHOE HaTAXeHHe YHNCIEHHO PaBHO yAelbHOH CBOOOAHOI IOBEPXHO-
CTHO SHEpruu, u3mMepsieTcst B MH/M U siBiisieTcsl CIeICTBUEM CYLIECTRO
BaHUs1 BHYTPEHHETO NABJIEHHS — CHJIbI, BTITUBAIOLLEi MOJIEKYJIbi BHYTPb
KMAKOCTH M HaNpasjieHHO NepreHIUKyASApHO NOBEPXHOCTH. BHyTpeH-
Hee [aB/JIECHUE TeM BbllIE, YEM NOJIIPHEE BELIECTBO, @8 AKTUBHOCT € NO-
BHILIEHMEM TEMNEPATYPhl CHUXaeTcAd. XapaKTepHoi 0cobeHHOCTbIO
6onblinHCTBAa CMHTeTHUecKuX [1AB siBnsiercst AMMUABHOCTD MX MOsie-
KYJT, T.€. MOJIeKyJ1a COCTOMUT U3 2-X YacTell — MOsAPHONH rHapoduibHOlM
(pacTBOpsIIOLLEiiCS B BOLE) U HENOASIPHOTO YIJIEBOAOPOAHOTO TMAPOdHo6-
HOTO paaukana (pactsopswollerocs B Hedtn). [TAB nonxHbsl 061aanaTh
MOBEPXHOCTHBIM HATSXKEHUEM, MEHBLIMM MOBEPXHOCTHOIO HATSKEHMS
PacTBOPHUTENS M CPaBHUTENBHO MAIOH PaCTBOPUMOCThIO. CllenyeT yuecTs,
9TO BEUIECTBO [IOBEPXHOCTHO-aKTHBHOE Ha OHOIM rpaHuie pa3iena das,
Ha APYroil rpaHule pa3iena MOXET 6bITh MHAKTUBHBIM, T.€. TPOSIBISITD
OTpULIATEIbHYIO ancopbLinio (He agcopbupyercs). Takue BelecTBa 06-
JaJaloT MOBEPXHOCTHLIM HATSLKEHHEM, GONbLIMM TTOBEPXHOCTHOTO Ha-
TSDKEHHUS paCTBOPUTENS M OBBIYHO BBICOKOl pacTBOpUMOCThIO. TloBepx-
HOCTHO-UHAKTUBHbIMW BELECTBAMM B OTHOLLIEHHU BOIbI SABIISIIOTCS BCE
HEOpPraHU4eCKHe NMeKTPOJIUTDBI, KUCIOTHI, WEI0UH, COAn. B HEBOIHBIX
PACTBOPUTEIISIX HEOPTAHWYECKHE AEKTPOIUTHE TAKXKE MOBBILIAIOT [OBEP-
XHOCTHOe HaTsixeHHe. [ToBepXHOCTHAS aKTUBHOCTE BeLLECTBA 3ABUCHT
HE TOJIBKO OT €ro NMpHpPOIbl, HO W OT CBOMCTB pacTBopuTens. Bona, —
HauboJIee YaCTO NPUMEHSIONIMIACA PACTBOPUTENL — 0O1azaeT 60abLLNM
TOBEPXHOCTHbIM HATSXXEHUEM, M TIOTOMY 10 OTHOLUEHHIO K HEeil MHOTHE
BEUIECTBA MPOSABAAIOT TOBEPXHOCTHYK) AKTHBHOCTb (OTIMYHE OT CIIMP-
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ta). Ilpy 2TOM NOBEepXHOCTHOE HATSXeHUEe (DUIBTPATa ¢ MUHEPAIM3A-
wueit 150 r/n 0AMHAKOBO ¢ IUCTUUTHPOBAHHOI Bozoit. OTHOLEHNE Mo-
BepxHOCTHOTO HaTsukeHus (dG) x koHueHTpanuy seuectsa (dC) Has3bl-
BaeTC nosepxrocmuoll axmuerocmoio gewjecmea (dG/dC). Yem Oonbie
IOBEPXHOCTHOE HATSDXCHUE PACTBOPUTENS, TEM MEHBIIE €r0 MOJIEKYIIBI
CIOCOOHBI K aCOpOIMY HA TBEPIOM TeNe M TEM JIydllle Ha HeM ancopbu-
pyetcst pactBopeHHoe BewiecTBo (IIAB). [MoaTomy, ancopOuus Ha TBEp-
OM Tee XOPOIO HAET U3 BOIHBIX PACTBOPOB U XYXKE UX PACTBOPOB B
YIAEBOAOPOAAX, CIMPTAX U APYIUX OPTAHUUYECKUX XKUAKOCTAX CO CPaB-
HUTENLHO MAJIBIM MOBEPXHOCTHEIM HaTskeHMeM. [TAB oTHOCHTENBHO
BOJZIbI ABJISIIOTCS MHOTHE OPTraHYECKHIE COSAHHEHNA, 8 UMEHHO XUPHbIE
KMCJIOThI ¢ IOCTATOUHO GOJBIIUM YITIEBOLOPOTHEIM PaiUKaIOM, COMN
ITHX KUPHBIX KMCIOT (MBUTA), CYTbhOKUCAOTH 1 MX COU, CIIUPTHI, AMA-
Hol. Vi3BecrHrl Thicsun [TAB, HO B OypeHMM, B OCHOBHOM, UCITOJIB3YIOT-
cg okono 200 HammenoBanuii (Briepsele B CIHA B 1955 ). Ilpu stom
GONBHIMHCTRO MATEPHATIOB H XUMPEAT¢HTOB IPOSIBIISIOT [IOBEPXHOCTHYIO
AKTUBHOCTD ¢ pasanyHoil crenenso sddexrusnoctu. [IprMensemple
TTPY IEPBUYHOM BCKPBITUY [IPOAYKTUBHEIX IUTACTOB CUHTETHYECKME [TAB
JIOJDKHEL YAOBAETBOPATH CCAYIOLIMM TPeGOBAHMSM: TIOJHOCTBIO PACTBO-
PpATbCS B IMPECHOMN M TVIacToBOH Boe O3 00pasoBaHus OCalKa, CHWXATh
MexdazHoe HaTsKEHHe Ha rpaHulie pasferna «bHabTpaT 6ypoBOTo pa-
cTBOpa — HeMTh» M0 3-5 MH/M rpy BO3MOXHO MaJblX 100aBKaX; IIOBbI-
AT CMAYUBAEMOCTh MOBEPXHOCTH TIOPOA KOJIIEKTOpa HeDTHIO, T.e.
00181aTh THAPOHOOUZNPYIOIIUMY CBOFCTBAM; HE3HAUUTENEHO aCcop-
GUPOBATHCI Ha IOBEPXHOCTU KBApLEBBIX KapOOHATHBIX M IITMHUCTHIX
[OpOII; He TEPSTh CBOeH aKTUBHOCTH TIPH KOHTAKTE ¢ MUHEPATM30BaH-
HBIMY BOLAMH; TIPEAYNPEXIaTh HAGyXaHNe TIIMHUCTBIX [IOPOI; TIPenoT-
BpanaTh 06pa3oBaHue B MPU3a00HHON 30HE IUIACTA OMYJIbCUM ¥ CHU-
KATh €€ CTOMKOCTD, €CJIi OHa 00pa3yeTcsl; MPEeAyNpPeXIaTh KOaryJIsiuio
TBepAOH (hazkl GypoOBOTO PAcTBOPA Y [IUTAMA U HE HOITYCKATh BbINAnaHus
ux B ocanok. ITo comepxanmnio ruapodwIbHBIX FPYIUT M XUMHYIECKUM
cpoiictBaM [TAB monpa3smensiercs Ha 2 KJIAcCa: HOHO2EHHbIE U HEUOHOSCH=
note. HeHOHOTeHHEBIE B CBOIO OUEPEIE NEJSATCS HA GHUOHOAKIMUBHDbIE, KO-
MUOHOAKMUBHbIE N KAMUOHO-AHUORHble {(aMboTepHbie). BoMpInHCTBO
aHNOHOAKTUBHBIX T1AB pacTBOPMME! B IIPECHOM BOAE U HE PACTBOPUMBI
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B He(bTH M HeDTETPOLYKTaX, B MIACTOBOM BOIE 0OPA3YIOT XJIOMbEBHI-
HBIE OCaTKN W CHJIBHO ancopbupyiotcs 6eHToHUTOM (20-30 Mr/r). TIpn
TIOBBILEHHDBIX TEMIIEPATypax pacTBOPUMOCTH aHHOHOAKTHUBHLIX [TAB
CHIDKAETCA, a NIPK OXJIAXICHUH BOCCTAHABIMBACTCA, IPY ITOM 4KTHB-
HOCTH CHMXaeTcst Ha 50% mpu 60°C, a ripn 140°C TepsgeTcst ONTHOCTHIO.
Br1a rpynma [TAB nuccouuupyer B BOZHOM PACTBOPE Ha YIJIEBOLOPOA-
HBIE AHMOHEL W MPOCTBIE HEOPTAHMUECKHE KaTHOHbI. K HUM OTHOCATCS
WIKMWICYIBPATHL (CTUPATBHBIE TOPOIIKM), AJKWICYAbhoHaTH (CYbbho-
HAaT, CyNIb(MOHATPUEBAs COMIb U JIp.), ATKIIapUWiIcyibboHaTh (Cynbgho-
Hon HII-1, asomsit A, aszonsit b, JIC-PAC # ap.) u HedTsiHble apoMaTy-
YeCKME W UMKIMYECKHE CYIb(OKHCAOTH M UX conu (kouTakT Flerposa,
HEWTPaNTU30BaHHBII YEPHBI KOHTAKT W Ap.). AHMOHOAKTUBHEE [IAB
THAPOGWINZHDPYIOT KBaPLEBbIE TTIOPOJBI U TIPHMEHSIOTCS, B OCHOBHOM,
B Ka4ecTBe CMa30uHOU [06aBKU TIPU TIPOMBIBKE BONOH M a3DHPOBAHMS
6ypOBHIX PACTBOPOB, & B CMecH ¢ HeroHoreHHbiMU [TAB B cooTHoMIE-
HUW |:] MOTYT NPUMEHSTHCS NPY BCKPHITUH KapBGOHATHBIX TPOXYKTUER-
HBIX TTACTOB.

KaTtnoHoaktushsie [TAB IuCeprupyioT B BOAHOM pacTBOpe Ha
KDPYIIHBIE YIIEBOAOPOAHBIE KATHOHBL U TIPOCThIC HEOPFAHUYECKHE aHU-
oHBI. K HUM OTHOCSTCSL KATAMHUH A, KaTal¥H A, YETBEPTUYHLIE AMMO-
HUMHBIE CONN (BLIPAaBHMBATEND A) M Ap., PACTBOPSIIOIIMECA B TIPECHOM
TUTaCTOBOH Boae (IpY MOBBLILICHHON TeMTIEpaType PacTBOPUMOCTD YBe-
JIMYMBACTCS) U HEPACTBOPSIIOLIMECS B He(MTH U Hedrenpoaykrax, a aMmm-
HBI HEpacTBOPUMBL B BoJE JI000H MUHepantuzaunu. KaTtnoHoakTHBHBIE
TIAB mpUMeHsIioTCsI, B OCHOBHOM, B Ka4eCTBE MHIUGMTOPOB KOPPO3UH
ot HCl u H,S, utrubuposanus constHOM KUCAOTH M B KAYECTBE THAPO-
(HoBU3ATOPOB [HOPOA [PYU NPOMBIBKE CKBAXMHBI BOAOH (B INIMHKCTHIX pa-
CTBOpax HPOMCXOAUT UHTEHCHUBHAS KOATyAALMs). OHU HE COBMECTHMBL
¢ aHnoHoaxTuBHbIMu ITAB BBHAY 06pa3oBanust cliabo IUCCOLMUPYIO-
1eics cotd ¢ 60J1bLI0H MOEKYIPHOIN MACcCOM, TIPAKTHUIECKN HEPACTBO-
PUMEI B BOJIE, @ TAKXKe CWIBbHO agcopoupyiores (12-75 Mr/r) TBepaoit da-
3001 (rmHOM). B cMmecu ¢ HenoHorendsiMi TTAB B cooTHoweHun 1:1
apcopOLHd Ha OBEPXHOCTH TBepAOH (hasbl MEHBILE, YeM TIPH TOGABKE
TOJIbKO KaTHOHOAKTHBHOTO [TAB, HO Jiy4lile CHUXKAETCS TTOBEPXHOCTHOE
HaTsKEHUE.

275



$1.A. Pasanos SHUMKNONEAUs No BYPOBLIM PacTBOpaM

Hewnonorenunnie ITAB pacTBoprMblL B MPECHO M IIACTOBOM BOJE,
B HedTH ¥ HedTempoAYKTaX HEPACTBOPUMBI, IIPY NOBBILIEHHOA TeM-
neparype (1o 100°C) pacTBOPUMOCTb CHUXAETCSt € [IOHUKEHUEM aK-
TUBHOCTH HeKOTOPEIX TTAB nHa 50%, a ipy OXJTaXACHUN BOCCTAHABIH-
Baerca. Ota rpynna [TAB B BOxHBIX pacTBOpax He Juccoluupyet. K HUM
OTHOCATCA B OCHOBHOM TIOJUITHICHTIUKONEBbIE 3hUpHl akuideHo-
5108 1o, HasBadueM OI1, okcustwiuposanHbie herosr (YO, n ap.),
OKCUSTWIMPOBaHHBIE cIMpTHl U amunel. Henonorennrie ITAB npume-
HSIOTCS Ul COXPAHEHUS ITPOHULIAEMOCTH TIPU BCKPBITMHM MPOLYKTHB-
HbIX TUIACTOB, B KAYECTBE TAP0o¢h0o013aTOPOB IMUHMCTHIX TOPOI ¥ T~
poGHUINU3ATOPOR KBAaplla, SMYJIBIATOPOB HEMTH, ¥ AEIMYJIbIaTopoB
BO/IbI, TIOBBILIEHUS TEPMOCTONKOCTH XMMPEareHTOB ¥ OYPOBBIX PACTBO-
POB, MOHW3UTESI TBEPAOCTH TOPHBIX IIOPOA IIPU NTPOMBIBKE BOAOH U
KapOOHATHO-TJIMHUCTBIMU pacTBopaMu. Henonorenusie [TAB obaana-
JOT MEHBLIEH ancopOIrel Ha TOBEPXHOCTYU Nopos (60 bILOE TPEUMY-
WECTBO), 0COOEHHO B COUSTAHMM C APYTHM TUNOM HEHOHOTEHHOIO
TTAB. Jinst ycuneHus IOBEPXHOCTHOM aKTUBHOCTH HewoHoreHHsIX [TAB
WCTIONB3YIOTCSl MX KOMTIO3UIUHM ¢ KaTnoHoakTuBHbiMU [TAB. Tak, ka-
TanmyH A U KOHUEHTPaUNU | T/J cTIocOBCTBYET CHIDKEHUIO MeX(as-
Horo HaTskenus 1o 11 MH/M, OI1-10 nipu 310 Xe KOHLEHTPALVH 10
6 MmH/M, a ux cMech 10 2MH /M, 9TO cBA3aHO C NTPOSBIEHUEM CHHEPTe-
THYecKoro 3ddekTa. CMelIeHHe aHMOHOAKTUBHBIX [TAB ¢ HEMOHOTEH-
HBIMH CHHEPreTuueckoro adGheKTa He JaeT, HO M03BOJsET [epBble HC-
TOH30BaTh MPU BCKPHLITHU TIPOLYKTHBHOTO T1acTa. CUHTETHYECKHE
TAB BuimyckaioTcs MHOTUMY HedrenepepabaThBalOUMU U HedTe-
xumuueckumu npemnpusatuamMu Poccuu (Yda, Kazanp, Canasar,
AnsmetbeBck, Camapa, IlepMmb u op.).
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f.A. PazaHos SHUMKNONEAKA NO GypoBLIM PacTBOpamM

5.1 KNACCHPUKALINA TAMITOHAXKHbIX MATEPUAJIOB

TTpoMBIINIEHHOCTBIO U1 KpeIlTeHYs] CKBAXUH BLITTYCKAIOTCsE 6a30-
Bbi€ TAMIIOHAXKHBIE MATEPUAIIBL, K KOTOPBIM OTHOCATCS: MOPTAAHIIE-
MEHT, IIUTaKOMOPTAaHAIEMEHT, [IMHO3EMHUCTEII, UIICOTTHHO3EMUCTHII,
MaTHEe3WaJIbHBIA, TMIICOBBIN, HEMEHTH HA OCHOBE BOLOPACTBOPUMBIX
CHINKATOB, IOJMMEPOPTAHUYECKHE IIEMEHTHI.

Ha ocHose 6a30BBIX TAMITOHAXHBIX MATEPUAIIOB TIPOU3BOIATCA MO-
IUGUIIMPOBAHHBIE LIEMEHTH (€ PA3THUHEIMU T0GABKAMH): OBJIErueHHBIE,
yTXeTeHHbIE , TEPMOCTOMKUE, PACIIUPAIOLIAECS, KOPPOSUOHHOCTORKHE
M JAp., KOTOpPbIE HAllle BCETO TOTOBSATCS B MPOU3BOACTBEHHBIX YCIOBHSIX
6ypoBHIX npeanpusTuil. [1o TeMAepaType IPUMEHEHHUS TAMITOHAXKHbBIE
MOPTIAHALEMEHTH TOPA3IeNAIOTCS:

JUT HU3KMX U HOPMaJTbHBIX TeMnepatyp, °C - 15-50

JUTS YMEPEHHBIX TEMIIEPATyp 51 -100

JUIS TIOBBILLEHHBIX 101-150

IMo MIOTHOCTH (Kr/M’) TAMIIOHAXHOTO PaCcTBOPA MOAPA3NSIAIOTCS
CIETYIOIUM 00pa3oM:

obneryeHHbie(06)  1350-1650

HOPMAJIbHbIE 1650-1950

yrsekeneHublie(Yr)  1950-2350

o xuMHyecKoll aKTMBHOCTH 6a30BBIe TAMIOHAXHBIE MaTepHabl
noapasfensiores (¢ yorIBaHMEM) Ha:

— MOJTYBOJIHBIH rUTIC (aeacTp);

— MarHe3vaIbHbIH IIEMEeHT;

— [JIMHO3¢MMCTBIH LEMEHT;

— FUICOMTIMHO3EMUCTRIN LIEMEHT;

MOPTAaHALECMEHT;
— UBBECTKOBO-KPEMHE3EMHUCTLIM 1IEMEHT;
— IIJIaK AOMEHHBIN IpaHy/IMPOBAHHbIH.
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5.2 COCTAB NOPT/IAHRLUEMEHTA U TEXHUHECKHUE
TPEBOBAHUA

Briepeble iemeHT npuMenen B 1839 rony . Pomanosckum (Poc-
cusl) Ui TIPpeoTBPaLIeHNs] 0OBOJHEHUST CKBaXHH. B HacTosilIee BpeMst
90-99 % cxBaXWH LeMEHTHPYIOTCS MOPTIAHILEMEHTOM, a OCTAJIbHbIS
TaMITOHAXHBIM 1IEMEHTOM H JIDYTHMH €TO PaSHOBHAHOCTAMH.

Hopmaanduemenm — 3TO MUHEPATBHOE BSLXYLUEE BELIECTBO, COCTO-
dlllee U3 MOPTIAHALEMEHTHOrO KAMHKEpa W Pa3NU4HLIX Z06aBoK. s
[IPOUBBOMICTRA KITMHKEPA UCITO/b3YIOTCS M3BECTHAK, MEJ, MEPTeTb (MOX-
HO U OTXOIbI, COiePXallUe J0CTATOUHO OKCUAA KANbUUS) U TITMHUCTLIE
MOPOLIb!, SIBJIAIOIINECS HOCUTEISMI OKCHIOB KpeMuus (Si0,), amomu-
nusi (AL O,) n xenesa (Fe,0,). BMecTo ITHH MOTYT IPUMEHATHCS JIECCHI,
CNAHUBI, CYTIMHKH, & TAKXE JOMEHHBIE LINaKy, GeNUTOBEH (Hedean-
HOBBII), 11U1aM (AUTs] HOPMAaJbHbIX TeMIiepaTyp). B mopTiaHamemMeHTHOM
KIMHKEpE MaccoBast ZOMS YEThIPEX OCHOBHBIX OKCUAOB COCTABIIsIeT, %:

Ca0 — 64-68; SiO, — 19-23; AlO, — 4-8; Fe,0, — 3-6.

CoznepxaHue 1PYTHX OKCUIOB B KITMHKEPE, NOMANAIOMINX C CHIPheM
HEe3HaYUTEITHHO U COCTaBjseT, %:

MgO — 0.1-5.0; K,0+Na,0 — 0,8-1.4; SO; — 0.3-1.0;

TiO, — 0.2-0.5; P,O; — 0.1-0.3;

Tocne obxura MaccoBasi M0/l YeTHIPEX TIABHBIX KIMHKEPHBIX MH-
Hepasios cocrasiser, %:

3Ca0 - Si0, — TpexKanblMeBbIi CUIUKAT (cokpalluerno C,S) B oc-
HOBHOM B BHUIC MUHepana ainta — 45-65;

2Ca0 - Si0, — AByXKanbuueBbId cumuKat {(cokpauieHHo C,5) B oc-
HOBHOM B Bujie MuHepaia Genura — 10-30;

3Ca0 - AL,O, — Tpex KanbuyeBbli ATIOMUHAT (cokpaleHHO C,A) —
2-15; (ueM Gonbile C;A, TeM Gosibiie TETUIOBBIICAEHHE H TEM HUXE KOp-
PO3HOHHAS U TEMIIEPaTypHas YCTONUUBOCTD);

4Ca0 - ALO, - Fe,0; — yersipexkanblLMeBblil alioMoGeppuT (Coxpa-
meHHo C,AF) — 5-20.

Anum y 6eaum — BaxHelUIMe MIHEPAIbL-CHINKATE KIIMHKEDa, U3
KOTOPHIX TIEPBLIH (deM ero Gomblie), obycaosIUBaeT GBICTpPOE TBEpae-
HYe NPY HA3KMX TEMIIEPATYpax, BRICOKYIO IPOYHOCTD, BTOPOH (4eM ero
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S.A. Pa3axoB no 6yposeim

Boblue), cocoGCTBYET OJATOBEYHOCTH LIEMEHTHOIO KaMH#, B TOM YUC-
Jie TIPY BBICOKUX TeMIepaTypax, MEUICHHO Pearkpyer ¢ Boioit, obecrie-
uyBasl 3aroHeHUe TPeILMH. YeM Gobliie B KIMHKEPE aKTHBHBIX MUHE-
panos C;S, C;A u C,AF, u ueM OHYU TOHbIIE PA3MONOTHI, TEM BBILIE CKO-
POCTb 3aryCTeBaHUs M CMOCOOHOCT HEMEHTA ¥ LIEMEHTHOIO KaMH# pea-
TUPOBATh € OKpyXalouiei cpenoi.

O6s3aTeNbHON 100aBKOM MPU MOMOJTE KITUHKEPA SIBISAETCSA FUIIC 1O
3-6% (I'OCT4013), perymMpyIoLIMii CKOPOCTh CXBATHIBAHMS TIEMEHTA JUTSI
HM3KUX U HOPMAJIbHBIX TEMIIEPATYP U YAYUILAIOWMIA HEKOTOPbIE APYIHe
ero cpoitctea. [Ipu B/L] 6onee 0,4 U MOHUXEHHBIX TEMIEPATYPax CUIIC
ABNSETCS] YCKOPUTENIEM CXBATBIBAHUS U 100aBKa €ro M0KHA GbITh 601b-
me. [1py NOBBLILIEHHBIX TEMNEPATYPaX U BLICOKOTEMIIEPATYPHBIX YCIIO-
BUAX J00aBKa rurca JOMXHa ObITH MEHBLIE B NIEPBOM CJIyYyae U OTCYT-
CTBOBAThb BO BTOPOM, TaK KaK OH YCKOPSIET CXBaTbIBAHHUE M CHIXKAET Tep-
MOCTOMKOCTb.

Kpome Toro, BBOASITCS UHEPTHBIE U AKTUBHbBIE MUHEPATIbHbIE 106aB-
KH C LEJIbIO YBEIMUEHHUS BATOBOIO MPOU3BOICTBA UEMEHTA CO CHUXKEHH-
€M ero KayecTBa, XOTsl PU 3TOM YMEHBILAETCs ceGECTOMMOCTD MOPTAaH-
JILEMEHTa U dHepreTuyeckue 3aTparbl, K MHEPTHHIM MHHEpPATbHBIM 10~
GaBKaM OTHOCATCS 4alle BCEro U3BECTHIK W KBAapLEeBbI necok 10 10%
110 Macce, KOTOpble YAYUILAIT MOABUKHOCTb, HO YXYAIIAKT CEAUMEH-
TALUMOHHYIO YCTOHYHBOCTB PacTBOpa. [1pi HOPMAIBHAIX H MOBBILLIEHHBIX
TeMITepaTypax MHEPTHBIE MUHEPATbHBIE JOGABKM MOTYT CTaTh aKTHBHBI-
MH, B3aUMOJECTBYS ¢ OCHOBHbBIM BELIECTBOM MOPTIAHILEMEHTA B MPO-
uecce TBepaeHus, nosromy F'OCT He nonyckaer UX BBEIEHHS B GONb-
IIMHCTBO PAa3HOBUAHOCTEH CTPOMTENHLHOTO U JAPYTMX TIOPTIaHILEMEH-
TOB. K aKTUBHBIM MUHEPAJIbHLIM J00ABKaM, UMEIOIIMM KHCIYIO peak-
LIMIO M CITOCOBCTBYIOLIMM XHMUYECKOMY B3aUMOAESHCTBUIO C TUAPOKCH-
OM KaJIbLHSI OTHOCSTCS:

Jlobasku ocazoutioro nmpoucxoxaenwsi, ve onee 10%

— AMATOMHTE! — TFOPHbBIE MOPOABI, COCTOSILIME U3 MUKPOCKOTIMYEC-
KWX MaHUUPEH TUaTOMOBbIX BOIXOPOCTEif;

— TpETesbl — FOPHBIE MOPObI, COCTOSIINE U3 MUKPOCKOTHYECKUX
OKPYINBIX 3€peH;
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— OTIOKM — YILIOTHEHHBIE IMAaTOMMTEL ¥ TPETIENHI (STH TP N0GABKH
COIEP3KAT, B OCHOBHOM, OKCHUA KPEMHUs B aMOPGHOM COCTOAHUU, T.€.
ofJagaoUyM OFHOBPEMEHHO HEKOTOPBIMH (PU3NYECKUMU CBOUCTBAMM
SKUIKOCTEH M TBEPABIX TEN);

— [JIMEXH — MOPOIBI, 06pasyIOLIMECs NPU NPHPOIHOM OOXHFE K-
HBl BO BPEMS MOI3eMHBIX [IOXapOB B YTOJbLHBIX M1aCTaX (COAEPXKAT OK-
CUIBI KPEMHHMS, AIOMHHUSL 1 XeJle3a).

Jlo0aBKHM BYJIKaHHYECKOTO NPOHCXOXKIeHus, He >20%
— TIETUIBL, TG, TTIeM3bl, TPacchl, conepxatune 45-70% Si0,, 10-20%
Al O,, 10 10% CaO.

JloBaBKH TEXHOTEHHOTO NPOUCXOKICHHS

— KPEMHE3EMUCTHIE OTXOIbI ITOJYYAOTCS HOCe U3BJCUSHUSI OKCH~
Ila ATFOMUHUS M3 TTTUHEL;

— 0BOXOKEHHBIE TAMHBI NOJYYAIOTCS MPU UCKYCCTBEHHOM ODXUIE DTN~
HHUCTBIX TTOPOJ ¥ CAMOBO3TOPaHHU B OTBAJIAX [YCTHIX [IAXTHBIX [TOPOL;

— TOIUIMBHBIE 30516l M UUTAKU TONYYAIOTCS MPU CKUTAHNM HEKOTO-
PBIX BUAOB YIJIEH, roe NipeobaagaloT KUCJIOTHBIE OKCHIBI, 33 HCKITIOUE-
HUEM 30J1 OT CXXUTaHUSI TOTUTMBHBIX CJIAHIEB, B KOTOPBIX MAcCoBas TOJs
CaO cocrasnser ot 10 g0 40%;

— NOMEHHBIE TPaHYJIMPOBAHHBIE U 3jeKTpoTepModochopHbIe Wta-
K#, He Gosee 20%.

[Ipu 8BOZIE aKTUBHDIX 106ABOK YXY/IIAETCS] COXPAHHOCTb LIEMEHTA U
TOABHAKHOCTb TAMIIOHAXHOTO PACTBOPA, HO TIOBBLILUACTCS €r0 CEMMEH-
TALIROHHAS YCTOHYUBOCTD, 4 MPU BBOIE MHEPTHBIX 106aBOK IPOUCXOIUT
obpatHoe.

Bce akTUBHBIE MUHEpaNbHBIE TOOABKY TOBBILAIOT KOPPO3UOHHYIO
CTOUKOCTL MOPTAaHALEMEHTA B CYIbMATHBIX BOKAX, & IUTaK — B MarHe-
3MANBHBIX CPEIAX.

o cTeneny XMMUYECKO# aKTUBHOCTU MUHEPANbHBIC 1003aBKH pac-
TIONATAIOTCS B PAL

CWINKAreb, — 3AMEISIIOT CPOKM CXBATBIBAHHSA H
aspocu, 3arycTeBaHUs TIPU HU3KHUX TEMITEpaTypax
JUATOMUT, ONOKa M YCKODSIOT UX TIpH Temiepatypax >40°C
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Ty, TPACC, KKEHBIC TIMHBE  — 3aAMEIUISIOT CPOKU CXBATHIBAHUS TIPU
(IIUeX, KepaM3uT) temneparypax <100°C u yckopsiioT

cpoku npu Temnepatypax >100°C
neM3a, TIepIuT, — 3aMeUIAIOT CPOKH CXBATHIBAHUS NIPU
BEPMMKYJIUT, HLUIAK Temneparypax <100°C u yckopsiior

CpoKH npy TeMmeparypax >100°C
KBaplIeBEIH TIECOK, — 3aMe/JISIOT CPOKU CXBAThIBAHMS
WM3BECTHSIK TIPH BCEX TeMITEpaTypax

s yno6ersa yreHus B TOCT 1591-96 peenens ycsioBHbie 0603Ha-
yeHus nopmiaHaueMeHTon: [TUT — NopThAaHILIEMEHT; NO BELECTBEH-
Homy coctaBy — 1; 1-G; 1-H - noptnaunatieMeHT 6e3106aBOUHEIN 1pH
BomoueMeHTHOM oTrolueHuu 0.5; 0.44; 0.38 cootBercTBeHHO; [I-TTLT ¢
MUHepaTbHbIMU 100aBKaMu (6-20%); HI-TTLT ¢ 1o6aBKaMm peryaupy-
formMu TutotHocTh (11-70%); no cynedatocroitkoctit — uemeHTs 1, 11,
111 — oObIuHbIA, Ge3 npeabsBiIeHNS TpedoBaHMil MO cyNbHAaTOCTORKOCTU
u cymbtaroctoiikuii (CC); uements 1-G u 1-H ¢ Beicokoit (CC-1) 1 yme-
pernoit (CC-2) cynbdaTocroiikoctblo. [Ipumepsl yeroBHbIX 0603Haue-
HUM:

TITUT 11-CC-50 — nopmiaHaAUEMEHT TAMIIOHAXKHBIA ¢ MUHEPaTbHBI-
MH 106aBKaMH, CyIb(HaToCTORKNA, A HU3KUX M HOPMAJIbHBIX TEMIIe~
paryp.

TIT-HI-065-100-T® — obneryeHHbIN, TS YMEPEHHBIX TeMHAEpa~
Typ, rHApoOOU3NPOBAHHLIN (VIS YIy4LIEHHS] COXPAHHOCTH).

MUT-11-150 mecy. — necyaHUCTHIA NOPTIAHALIEMEHT, TIPU colep-
KaHuM KkBapLeBoro necka 30% tepmocroex xo 100°C, a 50% — mo 200°C,
OHHAKO CTAHIAPTOM TaKOe Pa3ie/lcHUe He MPeIyCMOTPEHO,

Mo cnocofy Mpou3BOACTRBA HOPTAAHIIEMEHT MOAPA3IeNsieTCs Ha
Mokpoili U cyxoi. TTo MOKpOMY cTIOcOOY ChIPBEBbIE MATEPUATBI H3MENb-
YaJOTCA ¢ OOHOBPEMCHHBIM MO0ABICHUEM BOJBI, B PE3YAbTATe METo Mo-
JIydaeTes MyibIa ¢ cogepxanueM 32-45% Boibl, KOTOPYIO JIeT4e H3MENb~
YaThb, JIO3UPOBATH, TOMOTEHH3UPOBATE U TPAHCHOPTUPOBATH IO TPYGaM
BHYTPH 3aBofa. HemoctaTkoM 3710T0 crocoba aB/IeTcs To, YTo cHadyana
10BaBRAETCs BOIA, & 3aTeM YAAIAETCS C PAacXOIOBaHNEM 3HAYUTEIBHOIO
KOJIYECTBA TeIUTOBON SHEPruM, a MPEeuMYILEeCTBOM — XOpollast TOMO-
TeHHu3alus (OOHOPOAHOCTb) CMECH.
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Mmasa 5

LIEMEHTbI, PACTBOPBI ¥ JOBEBKH

Ta6nuua 5.2
Mokasatenu 3HaueHus AN LEMEHTOB NPU TeMnepaTypax
HW3KNX U HOPMaNbHbIX YMEpPEHHBIX

YcnosHoe 0603Ha4eHne nuT I-50 AuT I- nur 1-100 AUT -

065-50 065-100
Temnepatypa npumeneHus, °C -5+50 -5+50 20-100 20-100
ToHKOCTL NoMona:
— OCTaTOK Ha CUTE C CeT-
Ko 008 no [OCT 6613, 1.5 — 2.0 —
%, He Gonee
— YAeNpHada noBepx-
HOCTb, M°/Kr, HE MeHee 250 — 220 —
Copepmanue aHrnapuaa
Si0,, %, He Gonee 3.5 3.5 3.5 3.5
Boaootaenenue Le-
MEHTHOrO TecTa,
MM, He MeHee 35 3.0 3.5 3.0
PacTeKaemMocTb LieMeHT-
HOro TECTa, MM, HE MeHee 200 — 200 —
CpoKU CXBaTLIBAHUS:
— Ha4ano, 4., He paHee 20 2.0 1445m 1445m
— KOHEl, 4., He N03aHee 10 18 5 8
MNpeaen Npo4HOCTU NpK
uarube, Mfa, He MeHee:
— Yepes 1 cyTku — — 35 —
— yepe3s 2 CyToK 27 0.7 - 1.0

Mpumeuanue. lonyckaeTca ANA LEMEHTOB TWNa 1 onpeaenst TONbKO YAeNbHYIO NOBEPXHOCTL, @
Ang OCTa/IbHbIX TUNOB — TO/IbKO OCTaTOK Ha CuUTe.

Ipy cyxoM crocobe MPOU3BOACTBA ChIPhEBBIE MaTEpUaNbl MOCIE
TIpeBapUTEBHOrO ApOBIeHHS M3MENBYAlOT B MEIbHULIAX C OTHOBpE-
MEHHOM WX CYUIKO# ra3aMu, OTXOISAIUIMMM K3 BPaILAIOMXCA neveH.
Jlo3uposaHue KOMIIOHEHTOB U TOMOTEHH3ALMIO CMECH C MepeMelLIBa-
HHEM TIPOU3BOISAT CXATEIM BO3IYXOM. DTOT cr1ocob Bosee 3KOHOMUY-
HEIN, HO CMECh HEAOCTAaTOYHa FOMOTEHN3HPOBaHa (HeOJHOPOIHA).

OCHOBHBIE TexHUYeCKHe TPeDOOBaHUSA K TAMIOHAXHOMY TIOPTIAH-
LIeMEHTY NIPUBEIEHb! B Ta0n. 5.2

TIpenmyiiecTBamMn MOPTIIAHALIEMEHTA SIBJISIIOTCS €70 ITMPOKAs pacipo-
CTPaHEHHOCTb, OTHOCHTE/IbHASA AEIIEBU3HA, BO3MOXHOCTh NPUMEHEHMS
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B GONBIIMHCTBE CIY4aeB HOPMAJBHOTO IEMEHTUPOBAHUS NIPY TeMIiepa-
typax g0 100°C, a HepoCcTaTKAMU — HU3Kas CTOMKOCTD K CyAb(aTHOH,
MarHe3HalbHOM, CepoBOJOPOIHON arpeccHit U BBICOKOM TeMIIepaType.

TlopTnaHaLIeMEHT HAXOAUT NPUMeHeHVe BO MHOTUX chepax JesiTenb-
HOCTH YeJIOBEKa KAK B HUCTOM BHZE, TaK U B BUJE €r0 pasHOBUIHOCTEH
C pa3iNYHBIMM 10OGaBKaMU, NOJIYYast IPKM 3TOM CIIEHUATbHbIE HA3BAHMS.

Ilpumenanue. s LeMEHTUPOBAHUSI CKBAXVH B HOPMAJIBHBIX YCJIO-
BUSIX JIyYIlie TPUMEHSTH CTPOMTENBHBIN Ge3500aBOUHBIA TTOPTIaHILE-
MeHT Mapku 500.

5.3 CBOMCTBA LUEMEHTHOIO KAMHS U YC/TOBUSA EFO
IKCMNYATALIUKN

LleMeHTHBIN KaMeHb NpeACTaBIsieT co00i MOJMMUHEPAIBHOE U TT0-
JIMAUCTIEPCHOE YIIPYTOBAZKOILIACTUYHOE TeJI0, 0Opa3yIoileecsl [OCNe TH-
parauuy | TBepAeHUs Bsixyluero (UeMeHTa). IleMeHTHbiH KaMeHb conep-
SKMT TBEPAYIO, XMIKYIO U 1a3006pasHyio ¢dassl. Teepaas dasa, B cBolo oge-
peilb, CONEPKUT IIPOAYKTHL TMAPATALMU, OCTATKM HETHAPATUPOBAHHBIX
3eped MOPTIaHILEMEHTa, YACTUIBl HHEPTHBIX WK HE BCTYIIMBUINX B pe-
AKLUIO AKTHBHBIX J0GABOK, KPUCTAUTHI COJEH, BHIKPUCTALIM30BABILUXCS
M3 XKUIKOCTH 3aTBopeHus. XKuikast daza conepKuT Bogy ¢ pacTBOPEHHBI-
MU B HEll BELIECTBAMM, TTPU STOM BO3MOXHO NPUCYTCTBUE U BTOPOH XU~
KOl (hasbl — SMYIBIMPOBAHHBIX YIIEBOLOPONOB. [a3006pasHast dasa co-
CTOUT, BOCHOBHOM, 13 BOBJICUEHHOT'O TIPH IIPUTOTOBJIEHUH CYCIIEH3HN BO3-
llyXa, a TAKXKe BBUICTSIONIMXCS IA30B B TPOLIECCE XUMUUYECKUK PEaKLIMIA B
TAMIIOHAXXHOM PACTBOPE U Ta30B U3 TIACTa. XapaKTEPUCTUKH LIEMEHTHO-
ro KaAMHS M3MEHSIOTCA BO BPSMEHH HENPePBIBHO M BCETAA, TaK KaK B yC-
JTOBHSIX CKBAXHHBI Ha HETO BIMAIOT PavIN4YHble HANPSDKEHUS 104, deH-
CTBUEM TOPHOTO JABICHUSI, Beca 00CaTHOM KOJIOHHbI, THAPOCTATHYECKO-
O CTOJI0A XKUAKOCTH, TeMITEPATYPhI, & TAKKE MUHEPAIU3ALMHU IUIACTOBOM
BOJBI, COCTaBa IoOnBacMoil HedyTH, rasza, KoHAeHcaTa ¥ T.A. [1pH 3ToM
MPOYHOCTh LIEMEHTHOTO KAMHSI 3aBUCUT OT XUMUKO-MHHEPATIOTHIECKOTO
COCTaBa BAKYIIETO BEIECTRA, €ro Y/eABHOM TIOBEPXHOCTH H JUIHTENBHOC
TH XpaHEHMs, CTENEHH TMAPATALH, BogoLeMeHTHOTo oTHOweHust (B/IT),
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HaJIMUMA HAIIOJHUTENEH, PEryASITOPOB GUIUKO-MEXaHUUYECKHX CBOICTE
W TE0JI0r0-TEXHOIOTHYECKNX YCIOBU LieMeHTHpoBaHus. [Tokasatenyu
MPOYHOCTH HEMEHTHOTO KaMHS SBIAIOTCS WHTErPAIbHBIMH XapakTepuc-
TUKAMHU, OTPAKAIOIIIMH TaKHE €r0 TAMITOHAXHBIE CBOMCTBA, KaK ra30— 1
BOJIOHENIPOHHMLIAEMOCTD, YCTOHYMBOCTb K arPECCUBHBIM TLIACTOBBIM BO-
JIaM, aare3vOHHYIO CIIOCODHOCTD K METAJUTY U CTEHKAM CKBAXHHBY. Pa3-
JIMYAIOT PAHHIO TTPOUHOCTL (depe3 2-€ CYTOK TBEPASHHS) HEMEHTHOro
KaMHS$, KOTOpast HEOOXOIUMa 151 CO3aHKA CONPOTUBIEHUS CXUMAIOILIAM
U PacTATUBAIOLIMM HaNpPKEHUSIM [IPY ONPeCCOBKe 0OCATHON KOJOHHBI
W JOJTOBPEMEHHYIO (IIOC/Ie OKOHYAHUS MPOLiecca THApaTallii), IpeaoT-
BPALIAIOIIYIO (ITIOUIOIIEPETOKU.

JUist onyyeHus] MaKCUMAILHON MPOYHOCTH HEOOXOAUMO, UTOOLI B
COCTaBe NOPTJIaHALEMEHTa He Obl10 MHEPTHBIX BELIECTB, HE YUACTBYIO-
LIMX B CUHTE3€, a TAKKe MUHUMAJIbHOE KOJIMYECTBO OANTACTHBIX BEHIECTB
(TMAPOKCHIA KaIBLIYs, TIOMYYAIOIIESTOCs [TPY THAPOTH3E CUITUKATOB Kallh-
LMst B LEMEHTE, THAPOANTIOMUHATOB, TUAPOMEPPUTOB ¥ THIPOTPAHATOB).

CreneHb XpyMKOCTH 1[EMEHTHOTO KAMHS KAYECTBEHHO MOXHO OLIg-
HUTb [TyTeM JeJICHUS BEJIMMUHbI IPEAena IPOYHOCTH Ha CKaThe Ha aHa-
JIOTUMHBINA Mpenen npu u3rude. Yem MeHbIIIE YaCTHOE OT AENEHMsI, TeM
LIEMEHTHBIM KaMeHb 60Jiee CTOEK K OXPYNYMBAHUIO H HAODOPOT.

KnuHkepHBIe MUHEpAIbI 10 MX BIUSHUIO HA POCT TMPOYHOCTH 1ie-
MEHTHOTO KaMHsi pacnonoxens! B psa: C,8>C,S>C,A>C,AF. 3aBucu-
MOCTb X€ MMPOYHOCTH 1IEMEHTHOTO KAMHSI OT MUHEPAJIBHOTO COCTABA IPO-
SIBJISIETCS TIPU JUTUTEIbHBIX CPOKax TBepaeHus. I1pu aToM, yeM BhILLe (0
ONpENSNEHHBIX NPEAETOB) YAETbHAS MOBEPXHOCTh 3THX MUHEPANOB U
JIPYTHX COCTABIISIIOLIUX LIEMEHTa, TeM DoJiee GBICTPbIN POCT paHHEeH Mpod-
HOCTH B BUIlY YCKOPEHHS! PEaKLIMil THIPOTU3a U THAPATALIKH, & TIPH 1O~
BBILICHHOI TeMIlepaType U MMAPOTepPMATbHOTO CHHTE3a.,

IIpy pnuTenbHOM XpaHEHWM LEMEHTA B MEUIKaX WM MeXaHU3HpPO-
BaHHBIX CKJIafaX YIUIMHSIIOTCSI CPOKU CXBATBHIBAHMS W CHWXKACTCS ABYX-
CYTOYHAs] POYHOCTD U3-33 YMEHbLICHUS AKTHBHOCTH MOPTIARALEMEH-
Ta B BUAY SIBJICHNS KaJIbIIMHUPOBAHUS, TO €CTh MPEBPALICHUS YACTH Lie-
MEHTa B MHEPTHBIN M3BECTHAK M U3BECThb IPU KOHTAKTE ¢ OKCUIOM YI-
JIepoa U BOJoI 13 atMocdepsl. JIaHHOE ABNCHUE HALIAHO TIOKA3aHO
B Tabnuue (tabn. 5.3), rae npuBeaeH KOoMOGULMEHT CHMXEHWS aKTHB-
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f1.A. PasatoB no GypoBLIM M

TaGnvua 5.3

NoxasaTeny aKTMBHOCTH UemeNTa (akt. = 1.0)
YaensHas OTHOCHTENBHEA BNAMKOCTE OTHOCHTENbHARA BABKHOCTD
noBepx- Bo3ayxa 50% Bo3ayxa 90%
HOCT6 MO
metozy NPOACAKUTENBHOCTL XPAHEHHS, MEC.
BO3MyX0-
HEnpoHH-
uaemocts, | 0.2 1 3 [} 9 12 |02 | 1 3 6 9 12
MQ/KF
150 0.2 1 1 095|059 | 08 1 1 |095| 09 |08 |07
250 1 1 03 |085) 08 |07 1 09(085| 08 |07 |06
300 1 09 | 08 | 0.75{0.65 | 0.6 1 08[0.75]| 06 |0.5 |04
350 1108507 07 | 06 | 04 1 07 06 | 0.5 |04 |02
400 1 07 [06 | 05 |04 | 0.2 1 0604 [02[01]0
MNpumeuanue:
1. Mpu NOBLILEHHOR TemnepaType HabniogaeTcs Ba

2. YBeNMYEHHE BAAKHOCTH LEMEeHTa Ha 1 % COOTBETCTBYET NOBLIUSHMIC BNAMHOCTH Boanyxa
Ha 10%.

3. lyywm cnocoBom yiy KadvecTBa LieMEHTOB A@3UHTErpaTopHas
nepepaboTka, 06paboTKa MMAPaBIMYECKUMH U3NYHETENAMM.

HOCTY IIEMEHTA B 338BUCHMOCTH OT BAAXHOCTH BO3AyXa, YAENBHOM T10-
BEPXHOCTH M BPEeMEHH XPaHEHUSI.

Kaxk BuaHO 13 BaHHBIX TAGIMLBL, YeM 6OMbLIE YACIbHAS TIOBEPXHOCTH
W OTHOCHTENTbHASA BIAXHOCTh BO3IYXa, TEM MHTCHCUBHEE CHIXKEHHE aK-
TUBHOCTH LIEMEHTA.

5.4 TMAPATAUUSA LIEMEHTA

BaxtbiM oKas3atesneM, BIMSIOMMM B TOH WM UHOH CTeNeHH Ha Bee
CBOJCTBA LIEMEHTHOTO KaMHsl sIBJIsieTCs] CTeNeHb ruapaTaui. MuHepa-
JIbI TIOPT/IAHALIEMEHTa ¥ MHOTHX IPYTHX MHHEPATbHBIX (HEOpraHWYec-
KHX) BSDKYUIMX BELUECTB MNPENCTABIAIOT COB0M OKCHIBI UM YalUe COMU
wenounbix Metauos (Na, K, Ca, Mg) 1 oueHb ¢TabbIX KPEMHUEBBIX,
AMOMUHUMEBBIX U XEJIE3UCTHIX KMCIOT. Bee 3TH coeMHEHUs!, KaK cou
OUeHb ¢c1abblX KUCAOT M CUIBHBIX OCHOBAaHUIA, P B3aUMOAEHCTBIH C
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Mmasa 5 UeMEeHTl, 1 40GaBKH

BOJOH MOABEPraloTCA TUAPO/IN3Y C 00Pa30BaHUEM CONEPXKALINMX BOLY
KOHEYHBIX [IPOAYKTOB. B HauanbHBIM Nepuoa TMAPATaUMK BOAA HACHI-
aeTcst nocnenoBatebHo nonamn Ca™*, SO, OH', K, Na* ¢ o6paso-
BaHWeM Tuapokcuia Kanbimst Ca(OH),, a mpucyreTBue wenoyeil npu-
JIaeT pacTBOPY LIENOUHYIO peakuuio. Tlocie mpechillieHUs HOHAMU TTIe-
JIOYHBIX METAIUIOB U3 pacTBopa kpuctauayercst Ca(OH), v npyrue rua-
paTHbIE COCTABISIIONINEG, U PACTBOP HAYMHAET TEPATH MOABUKHOCTD, XH-
MHYECKHE PeaKlMM THAPATauMH GOJILHIMHCTBA COCTABIMIOMMX HEMEH-
Ta 9K30TEPMUYHBI (C BEIIENEHUEM TEILIA), 2 KWHETHKA TETLIOBbIIEIEHUS
COOTBETCTBYET KHHETUKE ruapatalvn. TIpu TOBHILIEHHOM BOAOLEMEH-
THOM OTHOLUCHHH, TEMTIEPATYPE U TABACHUY TUIPATAHUS U TEILIOBbILE-
JEHWE MPOUCXOAAT GoNee MHTEHCHBHO, HO 3a CYET PABHOMEPHOTO pac-
fIpeae/icHNs] B 00bEMe, TEMITEPATYPA TAMITOHAXKHOTO PACTBODA TOBLIITA-
eTcsl He3HaYuTeMbHO. [IpH 3TOM KMHETHKA PEeaklny THAPATAIHY LiEMEH -
Ta TUMUTHPYETCS CKOPOCTBIO AHdbY3UuM MOJEKYI BOABI U PACTBOPEH-
HBIX WOHOB 4epe3 CII0M THAPATUPOBAHHBIX MPOAYKTOB, COCTABIAIOLIMX
000JI0YKY Ha HEMMAPATUPOBAHHBIX sApax YacTuil, 1py HOPMAaTBHBIX yC-
JIOBHSIX LIEMEHTHBIN KaMeHb TBEPIEST ACCATKHU JIET, B TEUEHHH KOTOPBIX
[IPOUCXOAUT MOCTETIEHHAS THAPATALUS HEMOMHOCTHIO TMAPATHPOBAHHEIX
3epeH. ISl MOMHON rUaparaiii TOPTAaH/IIIEMEHTa TEOPETHYECKH He-
06xonuMo oko10 501+3% Boabl MPU YCTAHOBIEHHOM BOIOLIEMEHTHOM
OTHOLIEHHH. OcTalbHAasl BOa MPAKTUYECKY HAXOAMTCA B CBOGOZHOM
COCTOSIHUM M CTIOCOOCTBYET TOILKO JOCTATOMHOMN NOABMKHOCTH PACTBO-
pa. [lpu 3ToM Impoliece TUAPATallii BO BPEMEHHU TIPOTEKAET HEPABHO-
MepHO. Tak, eciiu B TedeHuu | yaca rufparaiiny 10.is IPOPEaripoBaB-
1LIETO LEMEHTa cocTaBmsieT okoiio 0.1, TO K KOHIY THIpaTallMH OHA J0c-
Turaet 0.95 (monHast rupparauns m = 1.0 TeopeTHYECKM HEBO3MOXKHA),
NPOLece CTPYKTYPooGpa3soBaHust 3aKAHUMBACTCS, M JOCTUTAETCA MAKCH -
MaJIbHas TIPOYHOCTH LIEMEHTHOTO KaMHsA. OpHEHTHPOBOYHEIE 3HAYEHMS
CTEIEHW TWIpaTalvy (m) B 3aBUCUMOCTH OT BPEMEHM U TEMIEPATYPHI
TipyBenieHk! B Tabauie 5.4.

JanHble TabaULBI TOKA3bIBAIOT, YTO MOHWXKEHHas TEMITePATYPa CHITb-
HO 3aMEUIsAeT THAPaTalHNIo, TIpUYeM Jaxe TI0cie OQHOTO Tola BEIICPXK-
KM LIEMEHTHOTO 00pasHa cTereHsb rugpatalnu cocrasuna seero 0.7. Tpu
MTOBHIIEHHBIX TEMIIEPATYPAX KOHCUHAA CTENEHb TMAPATAIIMN U MaKCH-
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f.A. Prsaqos no BypossiM

Ta6nvua 5.4
Noka3aTenu crenexk rHApaTaLMH LOMEHTOB
Bpemsa t°C m t°C m t°C m t°C m t°C m
BHIIEPHKKH,
oyv
1 5 0.1 20 0.3 75 0.4 120 | 0.3 160 0.4
2 0.2 0.4 0.6 0.5 0.6
0.3 0.6 0.8 Q.7 0.7
28 0.4 0.7 0.85 0.8 0.9
90 0.5 0.8 0.9 0.9 0.95
180 0.6 0.9 — — —
365 0.7 0.95 0.95 — —

MNpuMeyaHWe. 3Haqenus B rpadax 2-7 4ns NOPTIaHALEMEHTOB, B rpadax 8-11 Ans WNaKoBbIX
4EMEHTOB.

MaJibHasg NMPOYHOCTb AOCTHUTAIOTCA ObicTpee, HO abCONIOTHOE 3HAUEHHUE
MpoOYHOCTH 6yne'r HHXeE, TTOC/e YeTO HEM30eKHO HAUMHAETCA € CHIDKE-
HUE 151 BCeX LIEMEHTOB B JIIOOBIX YCIIOBHSAX.

5.5 KOHTPAKLINA

B mpouecce ruapataliii U TBEPASHHS TOMUMO YBEIUUEHHST 06beMa
TBepAOi dassl U COKpaLLEHHUs 00bEMA TTOP B LIEMEHTHOM KaMHE MPOKC-
XOMAT OObEMHBIE U3MEHEHMS, K KOTOPBIM OTHOCSITCSL KOHTPAKLIUS, Ha-
GyxaHHe W ycalKd, CaMONPOU3BOIbHOE pacliMpeHne, AeopMaLus nog
Harpy3ko#. B nepvon nepexosa KoaryissLlUOHHOM CTPYKTYPbI B KOHAEH-
CaLlMOHHO- KPUCTATM3aLMOHHYIO, TOPOBOE NABJIEHUE MOXET CHIKATHCSA
110 THAPOCTATHYECKOTO JABNEHHUS CTO16a BOABI 33 CHET KOHTPAKIIUH, YTO
TIPUBOIUT K BOBHUKHOBEHUIO ME€PETOKOB. KoHmpakiueil Ha3biBacTCA SIB-
JIEHWE YMEHBILEHWS CYMMApPHOTO 00beMa KOHEUHBIX NMPOAYKTOB peak-
LIMH FMAPATaLMU TIO CPABHEHHUIO C CYMMOH 0OBEMOB HCXOAHbLIX BELLIECTB.

Pasnuyalor MonekyaspHyio u hu3nyecKyio KonTpakuuio. [1pu Mose-
KYJIIPHOH KOHTPaKUMU MHUHEPAIbHBIX BSXKYLWMX BELIECTB BoAa, BXOMs-
1ast B COCTaB HOBOOOPa30BaHUMH, 3aHMMAET B X KPHUCTALTUUECKON CTPYK-
Type MEHbLUNI 00BEM, YeM B CBOGOIHOM COCTOSHUHU. [ToaTOMY, XOTS yaens-
HELA 00beM TBepAOii a3kl B pe3yIIbTaTe TMAPATAUMH YBEJIMUUBAETCS, ITO

288



Mhaea 5 TamnoMaKHbIE HEMEHTL!, PACTBOPLI M AGGEBKM

YBEIUUYEHHE HE KOMIIEHCUDPYET YMEHbIleHUe ofbeMa CBOBOIHOM BOAEI,
fpu du3nyeckoil KOHTPAKLIMK PACCMATPHBAETCH MEXMONEKYAP-
HOE B3alMO/EHCTBIE B XUAKOH (a3de ¥ Ha MOBEPXHOCTH pasgena ¢das.
Ilpu sTOM TakKe HU3UKO-XUMHUUECKUE TIPOIECCHI KaK agcopbund,
CO/bBATALMS M IPYTHE TAKKE COIPOBOXIAIOTCSA KOHTpaKuueit. I1pu ne-
BBICOKHX TEMIIEpATYpax W GOMBLIOH yACIbHON MOBEPXHOCTH HOBOOOpA-
30BaHUi, PU3MUECKas] KOHTPAKIMs GONbLIE, & MPH MOBBILLEHHBIX TEM-
neparypax MeHble. Uem GoNble BOJBI CBA3BIBACTCA NPH THAPATALMM
(He3aBucuMo ot BenuunHe B/1I), TeM Gonblue KOHTpaKuwsi, KOTopas
MPOAOIIKAETCA 10 TeX 10p, ITOKA MPOUCXOTUT rUAPATAUMA, OCOGEHHO B
HEMEHTAX, COMEPKAIINX MTOBHIIEHHOE KOJUYECTBO aJIOMUHATHBIX K
TIOMOMEPPUTHBIX MuHepaioB. KOHTpaKUNs BhI3BIBAET YMEHbIIEHUE
BHELIHETO 00BEMA LIEMEHTHOM CYCMIEH3UH TOJBKO B HAYAJIBHBIN MEpU-
o[, Korja ellie He 00pa3oBanach NPOYHas CTPYKTYPa, TIPH 3TOM MPOUC-
XOAUT 00e3BOXKHBAHUE NTOP B LIEMEHTHOM KaMHE IPH OTCYTCTBUM KM~
KOCTH B OKPYXAIOILEH Cpefie, MM OTCOC XUAKOCTH U3 OKPYXAIOLIEH
cpeabl (CKBaXMHBI). B HEKOTOPBIX CIy4asx TBepAeHHE KaMHS MOXET
TIPOUCXOINTE C YBEJIMUCHHEM CYMMApPHOTO 00beMa KOHEUHBIX TIPOAYKTOR
TMIPaTaluy IO CPABHEHHIO C UCXOAHBIMH, T.e. ¢ «OTPHUATEIBHON KOH-
TpakuMei». [IpuMepoM MoXeT ObITh TBEPAEHHE U3BECTKOBO-KPEMHE3E-
MUCTOrO IEMEHTa [P BHICOKOI TeMIepaType, MOpTIAHALEMEHTA, 3aTBO-
PEHHOTO pacTBOpaMi conleil, BIM3KNMU K HACHILeHHUIO. B ocaenHeM ciy-
Yae, B pe3y/IbTaTe PACXONROBAHNS BOABI HAa THAPATAIMIO, TIOPOBAst XKUAKOCTD
TIePEHACHIILIAETCST 110 OTHOLICHUIO K COA M TTPOMCXOIUT BBIKPUCTALIH3A-
s nociaeaneit. Jas yMeHbIIEeHUS! KOHTPAKLIMH {TPU HEBBICOKMX TEMITE-
paTypax YacTb aKTUBHOTO BSDKYLIETO 3aMEILEAI0T MHEPTHBIM MATEPUATIOM
(TIpY 9TOM CHHXKAETCs KAYECTBO LIEMEHTHOTO KaMHst) Win fo6askoi CaCl,
unu MgSO, (tam, rie 310 HeoOxonumo). TTpu BHICOKMX TemIiepaTypax
KOHTPaKIMsl CHIDKAETCS BBOIOM AKTHBHBIX MHHEPANLHBIX TOGABOK, Ha-
NPUMEp, TALIEHO U3BECTH U KBAPLIEBOTO MeckKa B cOOTHOeHun 1:1.
J1st MopTiIaHAeMEHTa BEIMYMHA KOHTPAKLUH, T.€. KOJMYECTBO M0~
IJIOLIEHHO! BOMBI, COCTABJISIET 5 CM]/ 100 r uemMeHTa IocIIe MECSIUHOTO CPO-~
Ka TBeperus 1 1o 8 cm’/100 T LieMeHTa K KOHLLY TTOJIHOH THApaTalLyu.
KoHntpakuust UrpaeT orpoMHyio pois B 1pobieMe KauyeCTBEHHOTO
pas3oOlleHNs U1aCTOB B CKBaXHHE, TaK KaK MOC/Ie MOMIOMEeHUS BOIbI

289



f.A, PaaanoB 10 6YPOBLIM

M3 TTHHUCTON KOPKM, TOCJENHSS paspylaeTcs, o6pasys KaHaxsl Jist
dmonnoneperokos. OTCOC (SBIEHHE 0CMOCA) XKUAKOCTH M3 IL1ACTa (WIH
Hao00POT) CIOCOGCTRYET HAPYLICHUIO XMMHYECKOI0 PABHOBECUS U I10-
CTEIIEHHOMY Pa3pyHICHUIO HEMEHTHOIO KaMHSI.

5.6 HABYXAHUE U YCALKA

IIpy BRaXHOCTH OKPYKAIOLIEH CPeabl BhIlE PABHOBECHOI BIaXHO-
CTH UEMEHTHOTO KaMHsl OHA ITOCTYIIAeT B €ro MOPOBOE MPOCTPAHCTBO,
B PE3YJIBTaTe YEro HabMoaaeTcss HEKOTOPOe YBENHIEeHUE 00bheMa IIEMEH-
THOTO KaMHs1, Ha3biBaeMoe Habyxanuem. Eciu xe B1aXHOCTb OKPYXalo-
1Wei CPeabl OTCYTCTBYET, TO HaOIIOAAETCS OMOPOXHEHUE TIOP LIEMEHT-
HOTO KaMHsl ¥ YMEHbIIEHUE ero 0ObeMa, Ha3blBaeMoe ycadkoi, Ycaaka
CBfA3aHAa ¢ KAIWUIIPHBIMU ABJICHUSMU, 2 TAKXKE CKATHEM CJIOMCTBIX MH-
HEPAJIOB MPH YAANEHUU MEXCJIOEBOM BOABL. Ycanka, Kak v HabyxaHue
GoJblie CBA3AHBI ¢ SIBICHUAMN (DUBMUECKOTO XapaKTepa ¥ 3aBUCST OT
MHHEPATIOTHYECKOIO COCTaBa KIMHKEpa U coaepxxanus n1o6aBok. C mo-
BEIIICHUEM TEMIIEPATYPhl TBEPACHUS CIIOCOOHOCTb IIEMEHTHOTO KaMHS
K ycagke U HabyXaHUlO YMEHBIIACTCSI.

5.7 CAMONPOWN3BOJIbHOE PACLLMPEHWUE

VBeIuYeHHE BHEITHEr0 00beMa IIEMEHTHOTO KaMHSI, TTpeBhIIIaIolIee
10 BEJIUYHMHE eCTECTBEHHOE HAOyXaHUe, HA3bIBaeTCs pacuiupenien. Ta-
KO€ pacliipeHNe BO3MOXHO TOJILKO Ha PAaHHEH CTANNU TBEPAECHMS U
JOCTHIAeTCs IyTeM CO30aHus] COOCTBEHHBIX HAIIPSDKEHUI B IIEMEHTHOM
KaMHe 3a CYeT BBOJA paclMpsIolinx fo6asok. BaaumoneiicTBys B Xu-
MUUECKUX PEAKIISIX C BOIOM, BSKYILNM WIM MexXy coboil, 31u n06aB-
KM BBI3BIBAIOT POCT KPHCTAIUIORB H KaK CIEICTBHE KPUCTALIU3AINOHHOS
JaBIeHUE, Pa3gBUTAIONIES SJEMEHTE CTPYKTYPH LIEMEHTHOIO KaMHS.
K Taxum no6askam oTHocsSTCS CyAb(aT, AMOMUHAT U TUIPOKCHI Kajib-
LUSL WUIH UX CMECH, a TAKKe OKCUABI KaJIbLUsI, MaTHUS ¥ JIp.

290



Mmasa 5 TaMMOHaMHBIE LEMEHTLI, PAcTBOPL U J06aBKKY

5.8 KOPPO3UA

o cTerneHyn arpecCMBHOCTH K TOPTAAHALIEMEHTHOMY KAMHIO Bellle-
CTBa PacCIto/Iaralorcst B ps (1o yObIBaIOINei):

— Ta3000pa3HEIi cepoBoAOpOI npy BhicoKoM (Gonee 10 MITa) nas-
JIGHUU;

— COJIM MArHUs (XIOPUAB arpecCUBHEE CYNBGATOB);

— PacTBOPEHHEI cepoBoIOpOL;

— pacTBOpPeHHas YIIEKUCIOTA,

— CyMb(UA HIETOYHBIX METAJIOB;

— cynedarst, ipu Temneparypax no 100°C;

— YIJIEKMCHBIN Ta3;

— XJIOPMA KaJTbLIUsA, TIPY KOHUeHTpauuu Gonee 20 1/7;

— IuIacToBble Boapt ¢ pH<6;

-— XJIOPK/, HATPHsL, TIPK KOHHeHTpauuu Gonee 100 1/

Ha ckopocTh KOPPO3UOHHBIX MPOLIECCOB BIMSIOT MHOXKECTBO (aK-
TopoB. Hanpmmep, KOHITEHTPAlMsl arpecCHBHOTO BellleCTBa, TeMIlepa-
Typa, DaBleHHe, MTOBLIICHHAS MTPOHUIAEMOCTh, MEXaHHYECKOe HAMps-
XeHue B GOJBUIMHCTBE CIYYACE YCKOPSIIOT KOPPO3UOHHEBIE TIPOLIECCH B
MOPTJIAHALIEMEHTHOM KaMHe. B OTACHbHEIX CyYasX UMeOTCs HEKOTO-
prie ucKmodeHns. Tak, Ipy HATMYUK B Cpe/e IBYX aTPECCUBHBIX Be-
LECTB, AeHCTBHE OJHOTO MOXET OCNabuaAThCs (XIOPUAB YMEHBILIAIOT
arpeccuio cyIbGhatoB); Cyib(aTHasg KOPPO3Ust NMPEKpalaeTcst NPy TeM-
neparype Gosee 100°C: gaBneHure yckopsieT KOPPO3UIO, €CIIU IIPOLIECC CO-
TIPOBOXIACTCS MOJIEKYIIPHON KOHTPAKLIMEH.

TIpu CTPOUTEIBCTBE U SKCILTYATAIIMU CKBAXKIH MOTYT OBITh HECKOTIb-
KO BH/IOB KOPPO3MH LIEMEHTHOTO KaMHsl, XapaKTepHOH 0COGEHHOCTBIO
KOTOPHIX SIBISIETCS. TO, YTO BCE OHM [TPOTEKAIOT B MOPOBOM O6BEME, 1O
CPaBHEHHUIO ¢ KOPPO3HEit MeTalla.

5.8.1 Koppo3ua BoiwenauMsaHua

TIponyKTsl THOpaTalMK LEMEHTHOTO KaMHH, TIPEACTABIAIONINE CO-
Goit BOMHbBIC CHITUKATHI, AIIOMUHATE], (PEPPUTHI KalbiUs U TMIPOKCHUI
Kanpiua (M3BecTb) yeroiuuBel pd pH>11 u 061aaroT onpeaeacHHOK
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XUMHYECKOH aKTHBHOCTHIO, [TpH OTCYTCTBIK arpecCUBHOM OKPYXKAIOLICH
cpeabl OCMOTHYECKOE paBHOBECHE cHcTeMbl (pH, KOHIIEHTpauus MOHOB
Ca’") coxpaHsieTcsi, TaK KaK HeMEHTHBIH KaMEHb OKPYXEH HACHILIEH-
HuiM pactBopoM Ca(OH),, oOpasymouieMcst pyu THAPOIN3E MOPTIaHA-
nemenTta. Ho takue ycnoBHst B CKBaXWHE MPAKTHIECKH HE PEAJIbHBI, TAK
KaK B [UIACTOBbIX BOAAX [TOYTH BCETIa COAEPKHTCS MHOXECTBO APYIHX
KATMOHOB U aHUOHOB. EciM 3Ta Bola TpecHas (MsrKasi), TO KOppO3Hs
BBIHIEIa4UBaHUA OyaeT Oosiee MHTEHCUBHOM, YeM TIPU «KeCTKOoM» Boze,
BBUIY HApYLICHUS XMMHUYECKOTO PABHOBeCHSI, ¢ 00pa3oBaHUEM THIPO-
refiedl KPeMHUS ¥ AMIOMUHMS (KOJUTOMAHBIX THIPOKCHAOB)

2Ca0-$i0,2H,0 — Ca0-$i0, H,0+Ca(OH),
Ca0-8i0,H,0 - $i0,nH,0-Ca(OH),

Il mipenoTBpaliieHUst KOPPO3UM BhIlIenadyuBaHus (cydGdoszuu) B
TIPECHOI BOIE CYIECTBYET MHOXECTBO CIHOCOOOB, OCHOBHOM MEXaHH3M
JefiCTBHSI KOTOPBIX 3aKJII0YAETCsA BO B3aUMOICUCTBUM ¢ MUHEpaTaMK
ILIEMEHTa ¥ HOBOOOPA30BAHUAMM, CHUKasT 0Opa3oBaHye W BhIIEICHHE
ruapokcraa Kasiins, Hampumep, anomunar narpus 1.5%+3% CaCl,;
xuakoe crexno 1,.5%+CaCl,; xnopHoe xenes3o 10 2.0% u T.4.

Ecimv ke mracroBast Bona coaepxur, Hanpumep, NaCl, KoTopasi CHIb-
HO TIOBBIIIIAET PACTBOPUMOCTD U3BECTH, OCOGEHHO TTPU BEICOKUX TEMIIE-
patypax, BBULY U HY3UH HOHOB, CKOPOCTb KOPPO3UU BBILIEIAYNBAHUS
Taicke OyAeT pacTy 1o cxeme

Ca(OH),+2NaCl=CaCl,+2NaOH

OCHOBHBIM MEPOTIPUATHEM, CHIKAIOIIUM KOPPO3UIO BbILIEIAYUBA-
HUS U3BECTH B JAHHOM CIIyUae, SIBISIETCS 3aTBOPEHUE TAMITOHAKHOTO pa-
cTBOpa Ha HacellleHHOM pactBope NaCl u ymensiuenue B/I. Cnenyer
Y4eCTh, 4TO TIPH HOPMANBHBIX YCIOBUSIX B CKBAXUHE (OTCYTCTBUE arpec-
CUBHOU CPE/Ibl), CPOK DKCILIyaTalluy LIEMEHTHOIO KaMHH cocTapset 19-
24 roga (no TONUIMHE LEMEHTHOIO KaMHs 19-24 MM) BBUIY OBEPXHOC-
THOU KOPPO3UK B cpenHeM |MM B Iol, a ¢ yueToM cyhPo3rnoHHEIX (BBI-
LIeIaY¥BaHUE) TIPOLECCOB ITOT CPOK 3HAYMTENBHO YMEHBIIAETCS.
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5.8.2 KucnotHas Koppoaus

Kucable rassl (paCTBOPeHHBLIT U ra3000pa3Hblii CEPOBOIOPOA, YITIE-
KMCIIBIH Ta3 ¥ 1p.) COASPXAIUECs B IUIACTOBBIX CPEAAX CIIOCOGHBI K pe-
aKIUAM BOCCTAHOBNEHMS € IMIPOKCHAAMH LIEMEHTHOTO KaMHs, ¢ 06pa-
30BAHUEM B BUIE OCAIKOB MAJIOPACTBOPMMBIX CYIbUIOB KaBLINS, AII0-
MMHUS U XKene3a

Ca(OH),+H,S=CaS+2H,0
2AI(OH),+3H,S=ALS,+3H,0
2Fe(OH),+3H,S=Fe,S,+3H,0

B npycyTCTBUM BOAbI WM H30bITKa cepoBopopona (cadoit ceposo-
JIOPOIXHOU KHUCIIOTHL) BO3MOXHA OIHA U3 peakliui

CaS+H,S=Ca(HS),
2CaS+2H,0=Ca(HS),+Ca(OH),

Ipu 3TOM OOpasyIOIIAascs coNb PUAPOCYIILMUTA KAJbLUA JETKO pa-
CTBOPKMA B BOJIE Y BHIMBIBAETCS M3 LIEMEHTHOTO KaMHs. Kpome 31oro, B
BOCCTAHOBUTENBLHOU (CEPOBOIOPONHOIL) cpelle TPEXBAJIICHTHOE XKEJE30
NepexXonuT B ABYXBAJIEHTHOE, CO 3HAYMTEIBHBIM YBETHIEHHEM 00beMa
o cxeme Fe,S, — FeS — FeS,. TTonyyaomuiicst TIpyu 3ToM cyabdu xe-
Jle3a 3arOJIHSIET NOPHI IEMEHTHOTO KaMHs1, 00pa3ysl B HApy>KHOM €T0 CJ10€
MOIYIPOHUIIAEMYIO IEPETOPOIKY, CIIOCOOCTBYIOLIYIO POCTY OCMOTHYEC
KOTO JaBJIeHHUsl U, KaK CJIEJCTBUE, TIOHOMY Pa3pyIIEHUIO LIEMEHTHOIO
KaMHsi. BoccTaHaBlIMBash 3Kee3o0, CepoBOJAOPOL OKUCISIETCS 10 MIEMEH-
TApHOI cephl, 3aTeM 10 CYIbhaTHOl, 06pa3ysd HOH SOf', BbI3BIBAIOIINH
CyTb(haTHYIO KOPPO3UIO.

TTooTOMY BO BpeMS TIPOABICHUH CEPOBOIOPOIA, YTSLKEIEHUE TAMIIO-
HAXXHOTO PACTBOPA HEOOXOIUMO MPOM3BOAUTE TONBKO GapUTOM JUIS TIpE-
JOTBpaLIeHHs 06pa30BaHKs TONONHUTEIBHBIX arPECCUBHBIX CYIbMUIOB.

CiiemyeT OTMETHTD, YTO IIPU U3YIECHUY KOPPO3ZUH LIEMEHTHOIO KaM-~
Hsl, HE BCETIa YUYMTHIBAIOTCS PasHBIC arperaTHbIe COCTOSHUSA CEPOBOIO-
pola, a pacCMaTpUBAETCs, Kak MpaBilo, TOIBKO OfHO U3 HUX. [lpuyem,
BCE MCCIIEA0BAHMA 10 H3YUSHUIO MEXaHH3Ma KOPPO3HU LIEMEHTHOTO KaM-~
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Hs HeoOX0IMMO NMPOBOAUTL 63 LOCTYIIA KMCIOpoIa (peanbHble YCIOBUA
CKBXXMHBI), TAK KAK MEXaHU3M KOPPO3HU IIPH ATMOCHEPHBIX YCIOBUAX
OyzeT Apyrof (BAMSAHUE OKHMCIHUTENBHEIX MpoLieccos). dpyroit pacmpoc-
TpaHEeHHOH onmobKo# ABJLETCS TO, YTO U3YICHUE BIUSTHUS CEPOBONO-
pola Ha KOPPO3UIO LIEMEHTHOTO KAMHS TIPOBOAMTCS IPYU HATMYUH APY-
THX KaTHOHOB 1 aHuoHoB (Mg”*, Cl i ap.), KOTOpbIE CAMH ABIIOTCA
arpeccopaMu [0 OTHOIICHHIO K EMEHTHOMY KAMHIO.

ITockosbKy cepoBOAOPON IIPUYPOUEH, B OCHOBHOM, K 3a/lekaM He-
¢TH U rasa 8 KapbOHATHBIX M CYIbGATHBIX FOPOAAX, TO TIPH HATMYUH
BOIBI Y YIJICBOAOPOIOB B 3THX OTJIOXKEHUAK O0PA3yIOTCs CYTbOUIHbIE
poawl. [lpu atoM cynbdarBoccTaHaBAMBAOIME AHAIPOGHEBIE GaKTepyH,
KMBYIIME Mpy Temiepatypax 2-80°C u masinexuu 10 40 MTla peayuupy-
10T CEPOBOIOPOI TIO CXeMe

SO; + 2C +2H,0 — H,S + 2HCO,
CaSO,+ 2C — CaS + 2CO,
CaS + CO, + H,0 — CaCO, + H,S
CaSO, + CH, — CaS + CO, + 2H,0 — CaCO, + H,S + H,0

Kak BUAHO M3 NPUBENSHHBIX Peakiluil, peAyKIMs CEPOBOLOPOAA
«BECKOHEYHa», B CBSI3H C YEM BOSHUKAIOT AOTIOJIHUTENBHBIE TPYIHOCTH
10 3allIUTe LIEMEHTHOTO KAMHS B CEPOBOAOPOAHOI cpene. T1o maHHbBIM
OTEYECTBEHHbIX U 3apyOeXHbBIX UCCASIOBATENIEH, CEPOBOIOPOIHAT KOp-
PO3HS MPOMCXOMUT TOIBKO IIPH AOCTYTIE BO3AYXa, [P STOM KOPpPeIUpy-
TOLIMM areHTOM LIEMEHTHOrO KaMHs SIB/ISIETCS HE CEPOBOAOPOI, a Cep-
Hasl KMCTIOTa, 06pasyloliasicsi U OKUCIEHNM CEpOBOIOPOIa aHA3POD-
HBIMH cepobakTepusmu. OCHOBHBIMU METONAMH NPERYTIPEXIEHHS KUC-
JIOTHO! KOPPO3HU SBASIOTCS MPUMEHEHHE WHIMOUTOPOB MM 3aMeHa
BSIKYILETO.

5.8.3 YrneKkucnotHas Koppo3us

Yraexucnorsas (H,CO,) Kopposus nportekaer 1o TAKOMY Xe HpHH-
LUy KaK ¥ CepoBOIOPOIHast, Tae 00pasyeMblil THAPOKAPGOHAT KANbLKS
— Ca(HCO,), Xopomio pacTBOPHM M BHIMEIBAETCS U3 LEMEHTHOTO KAMHS
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Ca(OH), + H,CO, = CaCO, + 2H,0
CaCo, + H,CO, = Ca(HCO,),

B mampHeiiieM, pa3pylieHHe NPORCXOIUT HO TOH Xe cXeme, 4To ¥
TIpPM KOPPO3UH BbllleaunBannd. Kucnornas Koppo3ust MOXeT TIpoHe-
XOOUTb TaKXKe TI0J, AEHCTBUEM KUCIbIX COJIEH, CONEeH CUIBHBIX KUCTOT H
€1aGblX OCHOBAHUIA, PACTBOPBI KOTOPHIX MMetor pH<6, Tak, B TiacTo-
BbIX BOJAX, COAEPXAIIMX OOJIBILOE KOJUYECTBO XJIOPUAA KabLIMSA, Ha-
GooaeTcsl KOppo3us, conpoBoxaaowascs pacrsopernem Ca(OH),.

5.8.4 MarHe3auannHasi Koppo3us

XJtopunsl 1 cynbhatel HOHA Mg™, comepXaluMecs B IACTOBBIX BO-
Jlax, B3aMMOJICHCTBYSL CO CBOOOIHOM M3BECTbIO, 0OPA3YIOT MAIOPaCTBO-
PUMBIE TUAPOKCUJL MAarHus U CyJbGhar Kaabllys, MO BIUSHUEM KOTO-
PbIX LEMEHTHBIH KAMEHb MOXET IMOJHOCTBIO Pa3pyLINThLCS

Ca(OH), + MgSO, + 2H,0 = Mg(OH), + CaSO, + 2H,0
Ca(OH), + MgCl, = Mg(OH), + CaCl,

MexaHu3M KOPPO3WH 3aKITIOYACTCA B TOM, YTO MEXKIY KOMIIOHEHTaMU
1IEMEHTHOTO KAMHS W THIPOKCUAOM MATHUSL HET XUMHUYECKOTO PABHOBE-
cust (y nepseix pH=12.52, y nociennux oxono 10.95), noaroMy mis ero
YCTAHORACHUSA CHOBA OY/IET BLUACNTECS M3BECTh U PEATMPOBATD € COJISIMU
Mg® 5o Tex op, IT0Ka He pazToXaTcs Bee COSIMHEHMs LIEMEHTHOTO KaM-
Hs1. C ZIpyroii CTOPOHBI, eCili B PACTBOpE 3aKaHYMBaloTes comt Mg?', To
KOHILIEHTDPAIIUA U3BECTH OMATH YBETUYUTCA ¢ TOCTELYIOIMM 00pa3oBa-
HHeM cyabbara Kanbliug U cyaphaTHONH KOPPO3Hed LEMEHTHOTO KaMHSl.

IMpy 1ieMeHTHPOBaHNM MOOBIX COJIEH XHIKOCTh 3aTBOPSHHUS OIK-
Ha 6bITh HACHIILIEHA OJIHOUMEHHBIMM COJISIMH, HATIDUMED, €CAU B paspe-
3¢ GUIIOMUT MK KapHA/LUTUT, TO COOTBETCTBEHHO aTUMU cossimi. Core-
IIYET Y4ECTh, YTO KAPHAJUIUT PACTBOPSieTCS UHKOHTPYsHTHO, T.e. KCl
TOYTH BECh BEINANACT B OCATIOK, TI03TOMY PUMEHeHHe DuiobnTa B IIoc-
JIeAHEM CTydae HeronycTiMo. Eciv 310 yemoBre He BBIMONHEHO, TO 110-
POBast KMAKOCTH BYAET HACBHILATLCS COMAMM MATHUS, C MOCIEAYIOMEH
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MX BHIKPUCTALIM3ALIMEH B IOPAX, YTO NPUBOAUT K BPEMEHHOMY CHIKe-
HHIO MPOHMULAEMOCTH M MOBBILICHUIO MPOYHOCTH LEMEHTHOTO KAMHS,
Ho B manbHeiilieM, KaMeHb TAKXE PAa3pyLIaeTcsi OT BO3AEHCTBUS KpHC-
TAUTH3aHMOHHOTO JaBNeHUsA. DTO 00s13aTeIbHOE NPaBUI0 HACBHIICH WS
XUIKOCTH 3aTBOPEHMS CIIPABEMLIUBO U MPU LEMEHTUPOBAHUN IPYTHX
coneit. Hanpumep, IpuHMMasi MAaKCMMaJIbHOE BpeMs Hayasla CXBaTbiBa-
HUS TaMIIOHAXHOTO PacTBOPa 6 YacoB, MPU €ro 3aTBOPEHUH Ha Ipe-
cHoii Boae, 10 U 25%-Hbix pactBopax NaCl, pacTBopeHNEe KaMeHHO!
COJIA CO CTEHOK CKBaxXUHbl npu 25°C coctaBut coorBeTcTBeHHO 0.7,
0.51 1 0.29 MM (ITpH NMOBBILIEHHBIX TEMIIEPATYPAX 3HAYUTENBHO 6OJb-
we). B nanbHeiiureM, spieHue ocmMoca 6yaeT HabmoaaTbesl B KOHTaKT-
HOIi 30He, MpUYeM, HauboJsiee 3HAUUTENILHOE B HEPBbLIX ABYX CITyYasix.
ClieIyeT OTMETUTD, YTO NpH HEeGONMBILON KOHUEHTPAUWH, cyabdaT
MarHusi 60j1ee arpecCHBeH, YeM XJIOPUI MarHKsI, TaKk Kak OIHOBPEMEH-
HO TIpoTeKaeT cynbdarHas Kopposus. [Ipy BBICOKON KOHLEHTpaLUH
cynbara MarHusi, Hao6opoT, BBUIY TOTO, YTO 06pa30BaBIINECH 3d CUET
KPUCTAIU3ALIMH CYIb(aTa Kajabliuad MUKPOTPELIUHEI, TIPEMIATCTBYIOT
Pa3BUTHIO OCMOTHYECKOTO AaBieHusi. KOHLUEHTpauus coleil MarHus
CUHTAETCS OMACHOM, eciiit OHa npesblinaeT 4.5-5.0 /1 B pacueTe Ha Mg2+.

5.8.5 CynbdatHan Koppo3ua

CyILHOCTD CyAb(ATHON KOPPO3HM 3aKHOYAETCS B TOM, 4T HOH SOF,
COIEPXALIMACS B IUIACTOBBIX BOAAX, NPOHHUKAS B MOPbI LIEMEHTHOTO
KaMH$l, PEarupyeT C U3BECThIO U MMAPOATIOMUHATAMH Ka/IbLIMS C 00pa-
30BaHMEM MAaJOpPacTBOPUMBIX CyabdhaTa KaJbuMs M HEYCTONYMBOIO
KOMILIEKCOHA — FMAPOCYIbhoaTIOMUHATA KAXbLKSA ¢ GObIIMM COaep-
JKaHMEM BOABI

Ca(OH), + Na,80,= CaSO, + 2NaOH
3Ca0-ALO;6H,0 + 3CaS0, + 25H,0 = 3Ca0-AL0,3CaS0,32H,0

Tpy 3TOM 00bEM KPHUCTAILIOB YBEIMYUBAETCS B HECKOMBKO pas, YTo
MPUBOAUT K POCTY BHYTPEHHHX HAIPSIKEHUIM, TPEBBILLAIOLIMX TTPE/IeIbl
MPOYHOCTH LIEMEHTHOIO KaMHsi, 00pPa30BaHMIO TPELMH W FIOJHOMY €ro
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pa3pyuieHHio. Eciu B naacToBoit BoAe conepxkHTCa Gonbluee conepxa-
Hue XIopraoB (>50r/1), yeM cyab(haToB (OOBIYHO Tak ¥ GBIBAET), TO CYiib-
(haTHas1 KOppO3UA 3HAUMTENIBHO yMEHBIIAETCs. [109TOMY B BHICOKOMMHE-
PANM30BaHHBIX [UTACTOBBIX BOMAX, CYIb(haTHAs KOPPO3Hsl OBBIMHO HE Ha-
6arogaeTcs, 0COOEHHO NPU NOBBIIEHHOMH TeMmepaTtype. CelyeT oTMe-
THTB, YTO YCTOMUUBOE CHIUXEHUE CYIHbATHON KOPPO3UM HAUMHAETCA TIPH
Temneparype 60°C, a npu 100°C v Goniee OHa MPAKTHYECKH OTCYTCTBYET.

TlonBoas uroru, cieayeT OTMETUTD, YTO BO3MOXHOCTh HONHOTO pas-
pyLIEHUs LEMEHTHOTO KaMHS FIPU KOHTaKTe ¢ ra3oo6pasHBIM CEepOBO-
noponoM npu nasinesnyn 30 MIla Hactyniut B TeuyeHnud 1-2 Mec., ¢ KOH-
LHEHTPUPOBAHHBIMU PACTBOPAMM MarHe3UaIbHBIX COJIEH B TEYEHUM 2-
3Mec., B CEPOBOIOPOAHOM Bosie Yepes 6 Mec.- 1 Tol, B CYTh(ATHRIX M X10-
PHIHBIX CPENAX 3HAYUTENLHOE CHIDKEHME NPOYHOCTH HACTYIAET Yepes
3-5 jeT, a Bce BUAB KOPPO3UH CIOCOGCTBYIOT POCTY MPOHHUACMOCTH
LEMEHTHOTO KaMHA.

5.9 BOAOLEMEHTHOE OTHOLLUEHWE

[oBblIEHHOE BOAOLEMEHTHOE OTHOLIEHHE (M>0.5) 1 HanHuKe pas-
JIMYHBIX HATIOMHUTENEH CHUXKAIOT TPOYHOCTb LIEMEHTHOTO KAMHS BO BCEX
CIly4asix, BBUAY YCKOPEHHOM TMApaTaumyu M cnabbiX GU3MKO-XHMUYEC-
KMX CBsI3el ¢ MHHepalaMM LIEMEHTA COOTBETCTBEHHO. IIpy Beex Temre-
patTypax U JaBleHUsX yBeJMueHHe BOZOLUEMEHTHOTO OTHOLIEHHS MPU-
BOAHMT K YMEHBILEHUIO MEXaHUYECKON NPOYHOCTH KAMHS HE3ABUCHMO
OT BPEMEHH CPOKOB TBEPLEHUSA.

5.10 TEMNEPATYPA

BaxHei M GakTopoM, BIUSIOUIKM HAa NPOMHOCTH LIEMEHTHOTO
KaMH#, SBJISIeTCs TeMIepaTypa B ckBaxkuHe. Eciiv B 1oBEpXHOCTHOM ciloe
3emay HaOmogaeTcst peskoe KonebaHue TeMneparyp, To HIXe «HeHT-
PabHOIO COsl» BIAMSIHUE TOBEPXHOCTHOM TEMIEpaTypbl MPAKTHYECKH
He cKasbiBaeTcst. JLnst pasnuyuHbix paoHOB ITyOUHA HEATPATBHOTO Cl1Ost
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Konebaercs ot 15 go 30 M. [Ipy M3yueHUH TEMIEPATYPHBIX PEXHUMOB
CKBAXYHBI Pa3ivyaloT Fe0TEPMUYECKYIO CTYIIEHb M Te0TEpPMUUECKITH
rpaaueHtT. [eoTepMuuecKOi CTYMEHBIO Ha3BBaeTCsl DIyGHHA, Ha KOTO-
PYIO HAIIO YDTYGUTHCS OT HEHTPATBHOTO CJI0s1, YTOBEI TeMIrepaTypa mom-
usitacs Ha 1°C. Dra BeMaMHa onpenensercs Mo Gopmyre

__H-h
=T,

e q — reorepMuyeckast cTyrnenb; M/°C; H 1 h — riyGuHa CKBaxXyHBI ¥
He#TpanbHoro cnos, M; T — Temneparypa Ha riybuse, °C; t,, — cpensas
rOJIOBast TEMIEPATypa BOIAYXa B MeCTe 3amepa, “C.

TeoTepMuueckmii rpaeHT XapaKkTepH3yeTr UMEHEHHE TEMITEPAaTyPHI
[IPY U3MEeHEeHNH TTyOuHB! Ha Kaxieie 100 M u ompegessietcs 110 GopMyre

1
= %f(:/lOOM

BesimuuHBl TeoTePMUUECKOM CTYTIEHH M FeOTEPMUYECKOTO IpaieH~
Ta CBA3aHbI MeXAy coboii cootHomeHnnem I' = 100/q.

B ckBaxuHe pasnuvaloT TEMICPATYPY camuueckyio W QuHamuyec-
xyro. Hon cmamuueckoli TOHUMAETCS TEMNEPATYPA MOPOI HETPOHYTOTO
MaccuBa Ha JaHHo# riy6uHe. Temmeparypa 3a605 B cKBaXWHE HPHHHA-
MaeTcst OIIM3KOH K CTATHYECKOM, eClH B CKBAXUHE He MPOU3BOMAT HU-
KaKuX paboT B TeYEHUH 2-4 CYTOK.

[on dunamuueckoii MOHNMAETCS TEMIIEPATYPA B CKBAXMHE Ha JaHHOH
ryOHHe B TIpollecce UPKY/ISINKMY PAcTBOpa, KOTopasi B cpefiHem Ha 20%
MEHbLLE CTATUYECKOH (BBHAY NOTEPH TeIUIA Ha CTEHKAX CKBAXUHE U B
LMPKYJISIMOHHOM cucTeMe). OGEYHO PeLierTyphl TAMITOHAXKHOFO PAacTRO-
pa NoadUPAOT NPY IHHAMMUYECKOHN TeMIlepaType, a Py MOBTOPHOM lie-
MEHTHUPOBAHMH C YUCTOM CTaTHYECKOH TeMmepaTypbl. OCHOBHOM MpHYH-
HOU CHIDKEHUS ITPOYHOCTH LIEMEHTHOIO KaMHS f1pU TIOBBHIIICHHON TeM-
TIepartype SIBJSIETCS TO, YTO OHA CIOCOOCTBYET MHTEHCHMDUKALIMM BCEX
usnyeckux, GUMKO-XUMUAYECKUX U 3IEKTPOXUMUIECKHX TIPOIECCOB B
CHCTEME «CKBAXHWHA-OKpyXamomas cpefa». Tax, MpH rHApOTEpMaTbHOM
TIePEKPUCTAIITM3ALIMM, UMEOLIe MHOTO OGLIETO ¢ MPOIIECCOM THipaTa-
1M, HEYCTOWUMBEIEC COSAMHEHHUS PACTBOPSIOTCS B XUIKOH dase, a U3 Hee
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BBIKPUCTAJLIU3OBBIBAIOTCS O0JTee YCTOMUMBBIE (MEHEE PACTBOPUMBIE) € 00-
pa30BaHHEM B CTPYKTYpPe KamHsl KpPYIIHBIX KpucTaios. [Ipotlecc mepe-
KPUCTA/UIM3alMY HauuHaeTcst py Temmeparype 75°C B chopMuposas-
IeMcsd UEMEHTHOM KaMHe 1 poTekaeT MeuteHHo 10 100°C, Boimre 100°C
3TOT MPOLIECC 3HAUUTENBHO YCKOPAETCS, COKPALIAETCS TIEPHOM IOCTUXE-
HUS1 MAKCUMANBHOM MPOYHOCTH (32 CYET YCKOPEHHOH TUAPATAHHH), HO
YMEHbIIAETCA e¢ abCOMOTHOE 3HAYCHNE, TTOCIE Yero IIPOYHOCTD IIEMEHT-
HOTO KaMHs ObIcTpo cHinkaeTcsl. IToBBIIIEHHAs TeMIIEpAaTYpa YBETMYHBA-
€T KOHTPAKIINIO, KOPPO3UIO (33 UCKITIOUYEHHEM cyibthaTHOH Bbiine 100°C),
PE3KO COKpAIlaeT BpeMs CPOKOB CXBATBIBAHUSL M CTLOCOBCTBYET CHIDKEHHIO
ycaaky ¥ HabyxaHusl. [JIaBHBIM YCIOBUEM TMOBLIIEHHOM TEPMOCTOHKOC-
TH LIEMEHTHOTO KaMH31 siBJISIeTCA NOHIMKeHHoe cofepxkanue Ca(OH), npu
temnieparypax Ao 100°C u oTcyTcTBHE €ro npy Gonee BEICOKHX TEMIlepa-
Typax. [1oBbICHTb TEPMOCTONKOCTh HOPTIAHIHEMEHTHOTO KAMHST MOXHO
ITyTEM UCIOJB30BAHMS PETYIISITOPOB TEPMOCTOHKOCTH T 3aMEHOMH BfI-
XKYIEro (UITaKOBbIE, IUTAKO-TIECYaHBIE IIEMEHTRI U Ip.).

5.11 AABJIEHUE

Ha cBoifcTa TaMITOHAXHOrO pacTBOpa M KaMHs OOJBIIOE BIUSHUE
OKa3blBacT TOPHOE JaBlieHUe 1 JABMEHHE ILIacTOBBIX uTIon10B. TopHoe
JaBJICHUE XapaKTepU3yeTCsl €CTECTBEHHBIM HalPSKEHHBIM COCTOSTHUEM
TIOPOI U CYIIECTBEHHO BIUSET Ha COCTOSIHUE IUTIACTOBBIX (iionaoB. D1
JaBNeHUs. OTIPSACATIOT HapaMeTpbl BYpOBOTO pacTBOpa W YCWIIHS, Neid-
CTByIOIUME Ha obcagHble TPyDhl, 3a00HHOE U YCTheBOE OOOPYIOBAHME
CKBaXXMHbL. BelnunHa ropHOTO NaBASHHMS 3aBUCUT OT CHJIbI TSDKECTH
BBILLIEJIEXKAIINX [TOPOI, TEKTOHUYECKUX M (DU3UKO-XMMHYECKUX ITPOLIEC~
COB 00Pa30BaHUsl U MPEBPALIEHHMS POPHBIX MOPOJ, TEMIIEPAaTyPHEIX pe-
KUMOB U APYTHX HaKTOPOB.

Pasnmuuaior noanoe U 6okoeoe nasneHus. Iloanoe (BepTHKaIbHas CO-
CTaBJIAIOLIAsl FOPHOTO JAaBJIeHus1) JAaBICHUE OTIpenensioT o hopMye

PB = an’

Flie p, — TUIOTHOCTD HOPOMEL, KI/M'; Z — TIyGHHa, M.
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Bokosoe (rOpU30OHTANBHAS COCTABIAIOLIAS! TOPHOTO AaBJIEHUs ) TABJe-
HHUE HaxXQmAT 110 (opmysne

P, =xp,,

rae K — ko3¢ ¢uLmreHT G0KOBOro JaBIeHHs, 3aBUCAILNI OT Koahduuu-
enTa [lyaccoHa nopos U UX peoNOrHYeCcKUX CBOMUCTB.

HauGonblunit uHTepec Mpeacrasser GO0KOBOE JaBleH)E, TAK KaK ero
BEJIMMHHON ONPeAesIeTcsl HAPSLKEHHOE COCTOSHUE CTEHOK CKBAXKUHBI.
O6b14HO AaBiacHUe GMOUIOB B 3AEXKaX MPHOIUHTENBFHO PaBHO YCIOB-
HOMY PHIPOCTATUYECKOMY IABICHUIO, 38 BEIMUMHY KOTOPOTO MPHHU-
MaeTcsl Bec ¢To/16a TipecHo! Boabl. OQHAKO BCTPEYAlOTCs 3anexXH, rie
naeieHue $Ha0NI0B NpeBHILAeT JaBIeHUEe THIPOCTATUYECKOro cToI0a
Bombl B 2.0 pasa U faxe JOCTHUraeT BEIMUMHEL TOPHOTO daBieHus. Takue
NABNEHUS HA3BIBAIOTCS AHOMATBHO BBICOKHMMY IUIACTOBBIMU IaBJIEHUS -
mu (ABIT[l). BeTpeuatoTes CKBakKMHBI, B KOTOPbIX BCKPBITHI MIACTHI €
JMABIEHUEM HUXE TWAPOCTATUYeCKOTo. Takue JaBieHuss Ha3bIBaloTCs
aHOMAJIbHO HU3KUMH TIACTOBBIMU aaBneHusMu (AHTI/D). OTHomeHue
IL1acTOBOrO AaBneHus P, k nasneHuio cronda Boasl P, Ha naHHO# riryou-
He HasbiBaeTcsl KoahdHLMEHTOM aHOMAIBHOCTH (a):

a=P/P,

Crangaptr AHU (CLJA) npeaycMaTpyiBaeT, YTo TTACTOBOE ABICHUE
CYUTAETCS] HOPMAILHBIM, €CJIH NTPU MTPOMBIBKE ILIOTHOCTH OYPOBOTO pa-
crBOpa pasHa 1200 kr/M”, ot 1200 10 1440 Kr/M® — NOBBILUEHHEIM U 60-
nee 1440 kr/M° — aHOMANBHBIM, TP STOM ILIOTHOCTh TAMTIOHAXHOTO
pacTBopa NOIKHA ObITh Bhille Ha 200-300 kr/) M, dem y GypoBOro pacTBo-
pa. TIpu AHII/] nroTHOCTh TAMITOHAXHOTO PACTBOPa MPEXyCMOTPEHA B
npeaenax 1000-1400 Kl‘/Ml. IMpu npoBeneHnu paboT B CKBaXHMHE Pa3iu-
YAIOT CTATUMECKOE U JMHAMUYECKOE JaBIeHue.

Cmamuueckoe — 3T0 IaBJACHHE CTOI0a TAMITOHAXHOTO (MU M0G0~
ro) pacTBOpa Ha IUIACT B CIIOKOHHOM COCTOSHUM MO MEpE 3arycTeBaHMs
1 TBEPACSHMS KOTOPOTO NMOCTENEHHO CHKaeTes 10 Hyins. [1pu stoMm nas-
JIEHHE HA CTEHKH CKBAXKUHBI ¥ 0OCanHble TPYOB! OTCYTCTBYET, a CO30ALT-
¢ AUILIB OceBasl HATPY3Ka MOA AcHCTBUEM cOOCTBEHHOI Macchl. Mckimto-
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{nasa 5 UEMEHTHI, pacTBOPH W AOGABKU

YEHHE COCTAB/IAET PACLUMPAIOIIMACSA TAMITOHAXHBIA LIEMEHT, LIEMEHT-
HOE KOJ/IbLIO M3 KOTOPOTO OKa3bIBAET JABIEHUE HA CTEHKH CKBAXHHBI U
Tpy0. B ciyuae moBbILLIEHHOH NMPOHULIAEMOCTU LIEMEHTHOTO KAMHS, JaB-
JIEHHE I11aCTOBOTO (PIIOMIA MOTHOCTBIO NeperaeTes Ha 0GcanHyio Tpyoy.

Hunamuueckoe — naBreHue, BOZHNKAIOLIEE B POLECCE UMPKYIISLIMU
pacTBopa, ero BeIMYMHA Godblue ctatiueckoro. Ipu noaope peLienty-
PBl TAMAOHAXHOTO pacTBOpa Haubosjee BaXXHOE 3HAUEHUE UMeeT AWHA-
MIYECKOE AABJIEHHUE.

Tudpasauteckoe JaBleHNE YCKOPSIET MPOLIECC AUCTEPTALIMH TBEPAOH
¢a3pl TAMMOHAXHOrO PacTBopa, NP TOM YBEIUYUBAETCS YUCIO Yac-
THL B eIMHUIIE 00BEMA U, CIEA0BATENBHO, YHCIO KOATYJISIHUOHHBIX KOH-
TakToB. YeM BEHILle AaBICHUE, TEM MeHbLUIE TOMLIMHA THAPATHBIX TUTE~
HOK, TeM 60JIblile BEPOSITHOCTL 06PasoBaHUs KPUCTAIUIM3ALMOHHOM
CTPYKTYPHI M TeM BblLIE MPOYHOCTb KOHTAKTOB. [1pY MOBBIIEHHOM IaB-
JNeHny Boaa {(ocobeHHo obpaboranHas ITAB) IpoHUKAET B MUKPOTpe-
LIMHEI 3¢pEH [IeMEHTa Ha 6OBbLUYIO LTYGUHY, AKTHBHOCTD YaCTHL LEMEHTa
BO3pAacTaeT M TAMIIOHAKHBIN PacTBop GuICTpee 3arycTeBacT U 3aTBep/acBa-
eT, HO abcoMIoTHAsL IPOYHOCTD LEMEHTHOrO KaMHst Oyner Huxe. [pu
COBMECTHOM BO3/ICTBUM TIOBBIILIEHHBIX TeMIIEPaTyp U AABAEHHUS NHTEH-
cudUUUpYETCsl NPOLECC TUAPATAIIMU W TEIUIOBBIACAEHUS TBEpAE-
JOIETO LEMEHTHOIO KAMHSI [PU JII000M TEXHOIOTHYEeCKU 0OOCHOBAHHOM
BOJOHEMEHTHOM OTHOLIEHWH. [1pU 3TOM U3MEHsETCSl PacTBOPUMOCTD
TBEPIbIX BELLECTB B XUAKOI (hase 1 (hazoBblil COCTAB MTPOAYKTOB THApATa-
LI CO CHMXEHHEM ITPOYHOCTH LEMEHTHOIO KAMHSI BO BCEX YCTOBUSIX.

5.12 NPOHUUAEMOCTb LLEMEHTHOIO KAMHSA

Hocne oxoHvaHus uemeHTuposanug B nepuoa O3LL Ha cTond Tam-
TIOHAXHOH CMECH BO3JEHCTBYET PasHOCTb JABJACHWH MEX/y IUIaCTOBBIM
M THAPOCTATUYECKUM (OHO OOJNBILE), 33 CYET YEro MPOUCXOIUT YacTHY-
Hast hUNBTPaLINS XKUIKOCTY 3aTBOPEHUS B TUIACT, C BO3MOXHOI HE3Ha-
YUTENbHOI YcalKo#i TaMIOHaXHOro pacreopa. [1o Mepe yMeHbuleH s
TMAPOCTaTHYECKOro JABJIEHUs (MPH MIOJTHOM 3aTBEPACBAHNH TAMITOHAX-
HOTO pacTBOpa 3TO JABJICHME PABHO HYJIO), HACTYNAeT 0OpaTHOE ABHU-
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$.A. Pa3aHoB no GyposebiM

XeHUe MIACTOBOW BOJBI UJTH T34, BBITECHSSI TIPH 3TOM CBOGOIHYIO KU~
KOCTh 3aTBOpeHus. [10CKOJIBKY LIEMEHTHBIH KaMEHb UMEET CBSI3aHHYIO
cucremy nop ¢ pasmepamu ot 107 5o 107 M, ero nponutiaeMocts Gyaer
3aBHUCETb HE TOJNBKO OT 3(h(PEeKTUBHON NOPUCTOCTH, HO U OT PHUNKO-
XUMMYECKOro WITH XMMHYECKOTO B3aUMOEHCTBISE IEMEHTHOTO KaMHSL C
bunETpYIOIEHCS KUIKOCTHIO UITH Ta30M, BOJOLEMEHTHOIO OTHOILEHUS,
TeMHEpaTYphl M NaBneHus. TlnacToBble BOALI WM a3, KaK MPaBUIo, ar-
PECCUBHBI 1 MMEOT KHCIIYIO PeakLHIo, IOTOMY OHH, Hapylliasi XUMUYeC-
KOE PaBHOBeCHE, CIIOCOBCTBYIOT PACTROPEHUIO MUHEDPATIOB LIEMEHTHOTO
KAMHSA, BBITAACHUIO OCAaAKa U YBETHYEHHIO MTPOHULAeMOCTH. Pasmu-
yaioT bu3nyeckyo (a6COMOTHYI0) U 3P GHEKTUBHYIO TTPOHUIIAEMOCTD.
Duzuneckoi nPOHULAEMOCMbI0 HA3BIBACTCS TPOHULIAGMOCTh IOPUCTON cpe-
MBI JUTST ONHOPOAHON XMAKOCTUH WIH ra3a 6e3 ux GU3HKo-XUMUYECKOTo
B3aUMOneiCTBUS MeXIy cODOU. Ihexmugnoil nporuyaemocmoio Ha3bIBa-
eTcA MIPOHHMIIAEMOCTb MOPUCTOM cpelibl NS ONpedeeHHON KUIKOCTH HIH
ra3a NpH HATHYHK B NTOpax Apyro#l Kakoi-nu6o dassl. Yudresas, 4to
CBOMCTBA LIEMEHTHOTO KaMHS! OCTOSIHHO M3MEHSIOTCS, TO MOpPOBOE TIPO-
CTPAHCTBO TAKXKE MEHSIET CBOIt 0OBEM U pa3Mmep TOp HENPEPLIBHO U BCe-
[1a, B CBA3W € YeM HEeTIOCTOSIHHA ¥ BETMUKMHA npoHHLaeMocTH. Tak, ecim
BOIOTIPOHHIIAEMOCTb TAMIIOHAXHOTO PACTBOPA COCTARAAET 103 MKM’, TO
K KOHLLY TBEPACHMA LIEMEHTHOIO KaMHsi OHa cHibKaetcest 1o 10 Mxu’, a
3aTEM OMATH BO3PACcTaeT Ha O3HHUX CTaIWsX TBepAEHHUS M cTapeHus. 11pn
3TOM,UeM BBIIIE BOZOLEMEHTHOS OTHOILEHHE, TeM GoNblie MPOHHLAe-
MOCTB LieMeHTHOro KaMHsi. [Ipu temrepatypax no 100°C nponuiaeMocts
0co00 He M3MEHSIETCS, ONHAKO NPY GOJIee BHICOKUX TEMIIEpATYpax U JaB-
JICHUSIX OHA PE3KO BO3PACTaeT BBMAY 06pa3oBaHMs Hojiee KPYMHbIX KpUC-
TJUTOB NP ruapaTauuyt. JlapseHue NPy NOHKEHHBIX TEMIEPaTypax Cro-
COBCTBYET [HOHUKEHHIO NMPOHULIASMOCTH, IPY BLICOKHX TEMIIEpaTypax —
U6O0 He OKA3BIBAET BIMAHMS, TUOO HECKO/IBKO ITOBHIIIALT €¢.

5.13 3AMEP3AHUE MOPOBON XMAKOCTU

Bona B r1opax LeMEHTHOTO KaAMHsl, COjIepXall@asi pACTBOPUMBIE Be-
LIecTsa, 3aMep3aet NPU TemiiepaType B ckBaxuue Hike 0°C. TIpu sToM
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Mmasa 5 TaMMOHAKHBIE UEMEHTBI, PACTBOPLI K 06ARKU

B KPYITHBIX KalMWULAPHBIX MOPaX OHA HAXOAMTCSA B CBOOOMXHOM COCTO-
SIHUM M 3aMeP3aeT IPH TeMIepaType GJIM3KOH K HYJIO, B IOpax ¢ Npo-
MEXYTOUHBIMHU pa3MepaMu — npu -10°C, B TesIeBbIX IIOpax OHa He 3a-
MEp3aeT U MpPH 3TOH TeMnepaType, TaK Kak HaXOAHTCS B aaCOpBLIHOH-
HO CBSI3AHHOM cOcTOSSHUU. T109TOMY Pa3HOBPEMEHHOCTh 3aMep3aHts
BOZBL B I10paxX PasnuYHOIO pa3Mepa 1 BOHUKAIOLILEE TIPU HTOM M36bI-
TOYHOE AABJIEHME SBISIOTCS OCHOBHOM PUYHHOA HAPYILIEHUA CTPYK-
Typbl LEMEHTHOTO KaMHsI, OCOGEHHO Ha paHHe! CTaiuMu TBEpAEHMS.
JUIS 1IpeRoTBpaLIeHNs TOTO ABACHUSA, & TAKXKe LUMKIMYHOCTH 3aMO-
paxuBaHKs K OTTauBaHUs, HEOGXOIUMO UCITONB30BATH OBICTPOTMIPa-
THPYIOILMECS LIEMEHTHI, 00pPa3yIOILMe OTHOCHTENbHO GOMbLIee KOJU-
YeCTBO Ieis.

5.14 OBJIEMEHHbIE LLEMEHTbI, PACTBOPbLI U IOBABKH

OO6ieryeHHbIE TIEMEHTRI, TJIOTHOCTh TAMIIOHAXHOIO PacTBOpa U3
KOTOpBIX CocTasser 1650-1350 kr/m’, NpMMEHSIIOTCS NPY LEMEHTH-
POBaHMU BEPXHUX CEKLMi1 06CaNHBIX KOJOHH, GOMBLUIOH BLICOTE HOABE-
Ma TAaMITOHAXHOTO PacTBOPAa, AHOMATLHO HU3KHMX ILTACTOBBIX NABIEHUI
(AHIIO) v mukBMIAUMMU HEKOTOPBIX BUIOB NoraoleHuit. ObmeryeH-
nbie tementsl no TOCT 1581-96 ¢ yenoBHbiM 0603Haveruem IMTLIT ITI-
065-50 u TIUT I11-065-100 (Tabn.5.14) nonyvaioT nyTreM cOBMECTHO-
T'O MOMOJTA TIOPTAAHIIEMEHTHOTO KITMHKepa (45-75%) 1 obaerqaioimx,
06ABOK PA3TUYHOTO IPOMCXOXKICHUS WM TIyTeM TIUATEIbHOTO CMe-
LUIMBAHHSI TEX X€ KOMIIOHEHTOB, HO PAa3Ae/IbHO U3MENbYeHHBIX. Bo BTO-
POM CJIydae CMech HeJOCTaTOYHO TOMOTEHU3MPOBaHaA (HEOHOPONHA),
YTO MOXET IOB/IMATE HA CBOMCTBA TAMIIOHAXHOIO PACcTBOPA M KaMHsL.
Kpome artoro, ofseryeHHB UEMEHT NOMYYAIOT Ha MecTe norpebie-
HUS MTyTeM JOGABKH K NOPTIAHALIEMEHTY IIMHOTIOPOIIKa (ay4iite GeH-
TOHUTOBOTO), Meia 10 33%, acOecra, keporena u T.4. TexHuueckue Tpe-
60BaHUA, CPABHUTENLHAS XapaKTePUCTHKA HEKOTODPEIX O6MerdeHHbIX
LIEMEHTOB U CBOMCTBA PACTBOPOB M3 HUX MTOKa3aHB B 1a01. 5.14; 5.14.0;
5.14.0.1.
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$.A. PasaHos no GypoBbIM

Ta6nuua 5.14
K o6ner
lMokasarenu NapameTpbl ANs LeMeHToB
nuTW-065-100 oy our

rOCT 1581-96 | TY 39-01-08- rOCT 22237-85
296-86 TY 39-01-08-469-93

TOHKOCTb NOMONA: OCTATOK Ha
cute N2008 no rOCT 6613, %,

He Gonee 12 15 —
YaiensHas MoBepxHOCTb, M2/Kr,
He meHee — = 10004300
Temnepatypa npumeHenus,°C 25-110 120-250 25-100
MAOTHOCTb TAMMNOHAXHOTO

Kr/M”, He Gonee 1450 +50 1500 +50 1450 +50
PacrexaeMocTb LleMeHTHOro
TecTa, CM., He MeHee 20 18 18-22

CpoKK cxBaTbiBaHUS:

Hayano M., He paHee — 2 —
KOHelL Y., He no3aHee - 8 —
Bpewms 3arycTeBaHusi IEMEHTHOro
TeCTa, MUH., He MeHee 90 — 90
Mpepen NPOYHOCTU Npu U3rube
yepes 2 cyt., npu t =75°C, MMa, 17 1.5 (1 cyr) 1.1
He MeHee
CocraB uemeHTa, % KIMHKep-45-55 AOMEHHbIA MUT 11-100 nam
onoka-27-30 wnak-60 nu400 no
3ona FIMHONOPO- rocT 10178-85 po
TaU-15-25 WOK G6eHTOHK- | 40, AOMEHHbIN WnaK
TOBbI#-40 no rOCT 3476-74
Ao 20, Tpenen no
0OCT 21-9-81 po 55

5.14.1 O6Gneryaiowme go6aBKu

[pu OTCYTCTBUM OOJIETYEHHBIX LIEMEHTOB 3aBOJICKOTO TIPOM3BO/I-
CTBa MCIOJIb3yeTcs 0ObIuHBINA MopTiaananeMeHT no F'OCT 1581-96,
TUTOTHOCTb PACTBOPOB U3 KOTOPBIX CHIXKAETCS HECKOJIBKIMH Criocoba-
MHU: UCIIOJIb30BaHKE 00IeTYalomumX 106aBOK; BSKYIIMX C TOHWKEHHOM
TUIOTHOCTBIO; a39PUPOBAHHBIX TAMIIOHAXHBIX PACTBOPOB; MOBBILIEHHO-
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Mhaga 5 TaMnoHamHbie LEMEHTH!, PACTBODH W AC6aBKK

Tabnuua 5.14.0
CpassuTtenbHan Xxapakrepuctuka yementos MUT 11100 » NUT 111-065-100

CocraB unakocTb Cporu MpouHoCTh
Tamno- 3aTBope- CXBaTLIBAHMS Ha U3rne
HaMHOro HUS m |R.cm|p,ur/M®| T,°C Havano, KoHeu, yepes 2-e
pacTBopa 4aC-MMH.| 4ac-MuH. | cyTok, MMa
nurt - pacTeop
100 NaCl
p=1090, [ 0.5 | 24.5| 1870 40 3-35 4-10 46

wr/m’
auT I1- TO e
100 05| 21 18920 60 3-15 3-45 5.88%
nar -
065-100 —«— {06 |175| 1615 40 3-55 5-45 2.19
uT - 2.29*
065-100 —«— 065} 185 1605 60 2-25 3-15 3.88
nur - pacTeop
100 NaCl.

p=1170, [ 0.5 | 23.5| 1820 40 5-30 6-05 4.33

kr/m®
our - TO e
100 0.5 | 235 | 1950 50 4-00 4-45 4.41
nur Ii-
100 - 0.5 | 215 1920 60 3-05 3-15 4.39*
T m-
065-100 -»- 0.6 { 185 1655 40 4-20 »7-35 1.46
nuTn - 1.70%
065-100 -+ |o.65] 20 | 1650 60 2:30 355 3.26

Mp . * npo’ 0 KaMHA Yepes CyTKn

TO BOJAO-LUEMEHTHOTO OTHOLLIEHHS; XKMJIKOCTH 3aTBOPCHMA ¢ TIOHHUKEH-
HOW TUIOTHOCTBIO.

JInst CHIDKEHMS TIOTHOCTHM TAMAOHAXHOIo pacTsopa ¢ 1830 mo 1650
1<r/M3 WCTIONB3YI0TCA BCE OTMEYECHHbIE CNOCcOGhI, KpoMe aspauny; ¢ 1650
1o 1350 kr/M® obneruatomue 106aBKy ¢ p=2000%200 Kr/m" 1 MeHee, 110-
Boiienue B/11, a Ha ry6utax 10 1500 M TakXe ¥ a9pUpOBaHKE TAMIIO-
HaXHbIX pacTBOPOB; HUXe 1350 1<r/M3 — noBeliieHue B/LI, aspauus, mo-
nble nmonuMepHeie Mukpocepsl (ITIMMC) no rmy6unb 1500 M (cTex-
JIAHHBIE H KBapLEBble MUKPOChEPbl MOTYT TIPUMEHATLCS A0 TIYOMHBI
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f.A. Pasaror 10 6ypoBbIM

Ta6nuua 5.14.0.1

CBo# pLIX oGner PacTBOpPOB
Tem- Cpokun G
CocTtaB Jo6aeka,| B/T P R, nepa- CXBaTblBAHWA yepes
TaMMNOHAKHON Mace.4 wr/m® cM Typa- 2-e
cmeck TBep- | Ha4ano, | KOWel, | CYTOK,
AeHWA | 4ac-MuH. [ yac-mMuH. [ MAa
°C
NopTnanpuement 75
INAHONOPOWOK
GEHTOHUTOBBIA 25 0.85 | 1560 | 26 22 8-50 12-25 | 0.57
To we 75

25 0.75 | 1580 22 50 3-00 4-00 1.22
NopTnaHaLemerT 75

TUHOMOPOWOK

KAOMUHWT-TUA-

POCAIOANCTHIHA 25 0.85 | 1560 27 22 8-05 12-00 0.53
To we 75

25 0.75 | 1580 26 50 3-30 4-15 1.08
NopTnaHaLemeHT 100
TIMHUCTRIA pac-
TBOP € p=1100,

Kr/m® — 1.0 | 1570 19 22 6-50 9-10 0.6
To e 100 1.0 | 1570 | 18 50 2-30 3-30 1.6
NopTnaHauemeHT 70
Men 30 0.6 | 1660 22 22 10-50 13-30 2.0
To we 70

30 0.6 | 1600 | 22 75 0-50 2-00 4.2

33 0.7* [ 1630 | 24 22 8-25 10-25 1.6

33 0.7* | 1630 24 75 1-30 2-30 25
MopTranauement 70
3ona T3, 30 0.6 | 1640 23 22 7-45 10-45 0.94
To me 70

30 0.6 | 1640 | 23 75 1-45 2-40 3.9
MopTnaHauemenT, 100
AcGect 3 09 | 1610 | 22 22 6-55 8-55 23
To we 100

3 06 | 1760 | 20 75 2-15 2-35 3.8
Mp . * Hac # pacTBop xop HaTpua
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maea 5 TaMNOHAMHEIE UEMEHTL, PACTBOPL M A06ABKU

TaGnuua 5.14.1

Bogocmecesoe TOTHOCTE OBRErvaloLlei A0BaBKK 1 PacTBopa, Kr/M’

otHolekue, B/C 1800 2200 2600
0.4 1460 1640 1780
0.5 1380 1520 1620
0.8 1330 1430 1520
1.0 1280 1380 1440
1.2 1250 1330 1390

4000 M 1 Gonee). OcHOBHOE HasHAaYeHHE OONBUIMHCTBA 00JIEryalOUInx
no6Gapok 1ipr B/C = 0.6-1.0 1 Goslee 3aKTI0UA€TC B IOARCPXKAHNN CE-
IAMEHTAUMOHHON YCTONYMBOCTH TAMITOHAXXKHON CMeCH U B MeHBIIEH
CTEIIeHH CHIKEHHUE IWIOTHOCTHU. 1711 Toro, uTo0Bl obieryaioinue no6as-
KU [OCTATOYHO 3bGDEKTUBHO CHUXATH TUIOTHOCTh TAMIOHAXHOIO pa-
cTBOpa Ge3 moppmenust B/C, Heo6xoauMo, YTOOEl OHU YAOBICTBOPSIIK
HEKOTOPHIM TPeGOBAHUAM:

— TIIOTHOCTh MeHee 1800 KI/MS;

— yIenbHast IMTOBEepXHOCTD Gosee 1500 M3/KI‘;

— BOIOMOTpeGHOCTH Gomee 3M°/T;

— OBITH HETUIPOCKONHYHBIMU;

~- IMETh BIAXHOCTh He GoJlee BIaKHOCTH BIIKYILETO;

-— He 3arpsi3HATH Helpa U OKPYXAIOLIYyIo cpely;

— He YXYALIATH CBOU (PUNKO-MEXaHUYCCKUE U TEXHOJIOTHUSCKIS
CBOMCTRA TIPH BO3IEHCTBIM TEMITePaTyPsl H JaBICHHU.

3aBHCHMOCTS IUIOTHOCTH PACTBOPA OT IVIOTHOCTHU OGJIErYaloueit 5o-
6aBKM HaDISTHO MOKa3aHa B Tabn. 5.14.1.

Kak BUIHO U3 NaHHBIX TAGAULBI, AT JOCTIKEHUS TUIOTHOCTH 06-
JIETYEHHOr'0 TaMIIOHaxXHOTo pactBopa 1380 1(1"/M3 , IOCTATOYHO YBEJIH-
guthk B/C Bcero Ha 0.2 nipu twioTHoctH pobaku 1800 Kr/M3. ITpu uc-
TI0/Ib30BAHMH O6/IErYatomnx J06aB0K ¢ MMOTHOCTHIO 2200 1 2600 KF/MB,
TaKas Xe IVIOTHOCTh pacTsopa nocturaercd mpu B/C 1.0-1.2 u Honee,
YTO TEXHOJIOTHYECKH HellelecoobpasHo.

TI70THOCTH CYXOH cMecH NPV COOTHOIIEHUH MOPTIAHIUEMEHT- 10~
6aexa 70:30, B 3aBUCUMOCTH OT TWIOTHOCTH obJeryaoneii 106aBku co-
crasut: 2570/1800; 2790/2200; 2860/2600 xr/mM’, roe B umciuTEe
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fl.A. Pazavos

no GypoBbiM

Tabmua 5.14.1.1

O Xapax obner
HaumeHoBanue MNoTHOCTL, Ynenbhaa Bopono- | MpumMeyanve
N06aBKN Kkr/M NOBEPXHOCTE, | Tpe6-
M2/Kr HOCTb,
M /Kr
MuHonopouku: 1.Npwrt 3aTBOPEHNM TAMNO-
6EHTORUTOBBLIA 2510-2630 470 1.3-3.0 | HamHOoro pacTsopa Ha rau-
KaONWHWT-rMAPo- HUCTOM CYCRIEH3MM, BOJO-
CIOANCTBIA 2510-2700 350 0.9-2.7 | noTpebHOCTb TMHOMO-
NanbirOPCKUTOBbIA POLWKOB COCTABMT, /T
Bwatomut 2510-2630 450 GentonuTosslt — 4-10
Tpenen 2050-2300 | 1600-3200 KaQNUHUT-rMAPOCHIO-
Onoka 2200-2400 | 1600-2000 AACTBIR — 2-5
Nemza 2200-2600 800-1800 NanbIropCcKUTORLIN — 3-6
Men 2300-2600 —
ACBECT MUKPORBO- 2400-2700 600-1000 2.B tabnuue npuBeaeHsl
NOKHUCTINA 2 gHaueHun nokasarenei
“FUNBLCOHNT 1070 260 H.CB £06aBOK, YTO CBASAHO B
— KeporeH 1250 — 3.4 OCHOBHOM € UX CBOMCT-
DuneTponepauT 1250-1350 250-350 H.CB BaMK MO Pa3nNUHBLIM Mec-
TOPOMASHHAM.
BcnyseHHsi nep- 2100-2300 2500 6.0-7.0
NUTOBLIRA MECOK
BenyuerHblit Bep- 2100-2300 800 5.5-10.0| 3.Mpu MMHUMANbHON
MWKYAINTOBLIA NECOK BOAONOTPEGHOCTN THHO-
3ona T3 2000-2200 H.CB 5.0-10.0 | nopoluKa pacTeKaemMecTb
WnndosansHas 1950-2200 250-450 0.4-0.7 | TamMNOHAKHOTO pacTBopa
ik ac60Pe3nHO- +e MeHee 16 cM, a Mpu
TEXHNHECHNX MaKCUMaNbHON —
u3genun BOAOOTAENEHNE
B npeaenax HopMel (2.5%).
Peannosas kpollka | 1900-2100 420-480 4,BonbWWHCTBO obnerya-
Murpocdephi 160-420 — 0WNX JOGABOK YCHOPSIOT
U3secTh 1200-1400 240 WK 3aMepnsiioT CPOKK
CXBaTbiBAHWA.
ANIOMUHUEBBIN —
NOPCLIOK 2200-2300 900-1500 H.CB 5.Mpu ucnonb3osaHUn
MyKa fpesecHan NoGbIX 06nervawmx
2000 900-1000 H.CB A0GaBOK HEOBXOAUMBI
900 1800 H.CB OCPEAHATENbHBIE EMKOC-
TH, TOTAA UCKNIOYaETCA
NPUroTOBAEHUE CYXUX
0BNeryeHHsIX cMecer




[nasa 5 HEMEHTLY, W 10GaBKH

IJIOTHOCTB CYXOH CMecH, B 3HaMEHaTese MIOTHOCTL no6asku. Obuiee
TpeboBaHUe A BeeX OBErYaoinxX 106aBOK MPU HEBHICOKUX TEMIIE-
paTypax IpefycMaTpUBacT COXpPaHEHHE MAKCHUMANBbHOM KOHLEHTpa-
(AU BSKYLLETO BEUIECTRA, a TIPH MOBBILIEHHBIX TEMIIEPATYPax OHU JOJ-
KHB! TIOJTHOCTBIO XMMHWYECKH CBA3BIBATLCH C BSXYUIMM BELIECTBOM.
MexaHN3M BIUSIHUS TaKMX J00ABOK Ha CTAGHIBHOCTH CUCTEMbI CO-
CTOUT B TOM, YTO OHU 00;1a1a10T 00J1bLIEl BOLOOTPEGHOCTHIO 1TO CpaB-
HEHMIO C LEMEHTOM U Dollee pa3BUTON yAeaAbHOM MOBEPXHOCTHIO. B
Tabi. 5.14.1.1 npuBeneHa xparkas wHdopMauus 06 obseryaiolmx 1o-
fGaBKax.

INoBbILIEHHE CeIMMEHTAIUOHHON YCTOMYMBOCTH B OOJIEIYEHHBIX
TAMIOHAXHBIX PACTBOPAX MOXHO TOCTHTHYTH U Ge3 0GIeTHaIoNuX 10-
0aBOK, MyTeM MOBBILICHUSA BI3KOCTH XUIKOCTH 3aTBOPEHUS (1o6apka
3AIIUTHBIX KOLIOUAOB-TIOHUMEPOB), HO TIPK 3TOM CHITBHO 3aMeIfI0T-
¢S CPOKH CXBATBIBAHUSI U JOTIONHUTEILHO CHUXKAETCS] TIPOYHOCTD LIEMEH -
THOTO KaMHs1. CyLIeCTBYIOT ¥ IPyTHE CTIOCOOb! MOBBILIEHUS CEeAMMEHTa-
TUOHHOM YCTOHYNBOCTH, HATIPAMED, TOAYYEHHE TOHKOANUCTIEPCHON KOH-
JCHCHUPOBAHHOM TBepIOii a3kl IPH B3aUMOLEHCTBUH BOAOPACTBOPUMBIX
XJIOPHIOB MOMUBANEHTHBIX METAJIOB B XXMAKOCTH 3aTBOPEHHSI C THIPO-
KCUOM KAJIBLIUSI THAPATUPYEMOTO LIEMEHTA, HO OHU He TIOJIYIHIN [IPaK-
TUYECKOTO PACTIPOCTPAHEHHS.

B npaxTHKe Hanbosiee 4acTo B KauecTBe OOIerYeHHBIX TAMIIOHAX-
HBIX PACTBOPOB HCHOML3YSTC CMECh TOPTIAHILIEMEHTA C TIIMHOIIOPOLLL -
Kamu B COOTHoIIeHKH 3:1 wiH 5:1 ¢ MOTUDHULIMPOBAHHBEIM MONTUMEPa-
MM TIMHOMOPOLIKOM NPy TeMriepatype 1o 60°C non yCJIOBHBIM Ha3Ba-
Huem IBC (1eMeHTHO-Oe HTOHUTOBAsA CMECh), KOTOPast TOTOBUTCS ABY-
M cnocoGaMH: cMELIMBAHUEM TIOPOLIKOOOPa3HOTO LUEMEHTA U BEHTO-
HUTOBOI'O [MTUHOMOPOWIKA MYTEM MPEABAPUTENLHOIO [IePeTapUBAHUS
M3 CMECUTENSl B CMECHTE/b He MEHee OJHOTO pasa W 33TBOPEHHUEM Lie-
MEHTa Ha DIMHUCTOR CYCIEeH3HH, TUIOTHOCTbIO 1050-1200 Kl‘/M] (refb-
LIEMEHT), 3aroTOBASHHOM 3a CYTKHM 10 LeMeHTUpoBaHws. [lepsulit crio-
€0l pacTpoCcTpaHeH OYeHb ITHPOKO, HECMOTPS Ha TO, UTO MOPOIIKO-
0bpa3Hast cMech HELOCTaTOYHO ToMoreHu3uposana. Bropoil cnoco6
MIPUMEHACTCH B MEHBUIMX MacliTabax, XOTs Bce CBOMCTBA TeJIbLIEMEHT-
HOro pacTBOpa W Kamus jy4iue, deM y LUBC. Hanpumep, KoHTpaK1us
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A.A. Pazaros ML 10 GYpoBLIM

KaMHs1 B 2.0-2.5 pa3za MeHbIlie, 3a CHeT 4eTo AOCTUraeTcst Honee BHICO-
Kast IPOYHOCTb, KOPPO3UOHHAS CTOHKOCTS K cyIbdaTHOM arpeccun, Hy-
JIeBasi ra30NpPOHULIAEMOCTh M1 CHUXEHHE THIPABIHMYECKHX MOTEpPh HpU
npoaaske Ha 20-35%. ITpm 9TOM pacxol MIMHOIOPOILKA JJisl [PUro-
TOBJIEHUS! TIMHUCTOM CYCIeH3uu B 2-3 pasa meHbie, yeM B IBC, a
106aBKa LieMeHTa Ha In cycrneH3uM coctapnsier or 300 no 450 xr. He-
JOCTATKaMM 3TOTO cHoco0a SIBASIOTCS TPYAHOCTH paboThl B 3UMHHMIA
Meprol, HeOOXOAUMOCTD B JOMOTHUTEIBHBIX EMKOCTSX MPU BOABIIOM
o0beMe XKUAKOCTH 3aTBOPEHUS, MEHBIINE CPOKU CXBATBIBAHHSA K TEMIT
Habopa panHeit npoyHoCcTU. [IpU 3TOM BO3MOXHO MCIIONb3OBAHUE OY-
POBOTO PacTBOPa B KaUecTBe KUNKOCTH 3ATBOPEHUSI C YCIOBUEM, YTO OH
He 00pafoTaH XUMpearcHTaMy 1 €ro MUHEPAIU3aLiua COOTBETCTBYET ye-
JIOBUSIM LIeMEHTUPOBaHus. Pacuer cocTaBa renblieMEHTHOIO PACTBOPA
MpuBeneH HIXe. B HeKoTopsIx ciydasnx (temieparypa He Gonee 60°C u
OTCYTCTBHE arPeCcCHBHOM, 0COOEHHO MarHe3uaibHOW Cpefibl), T0O0aBKa K
THIT 8.0% GeHTOHUTOBOTO TIMHONOPOIIKE BIAMSET HE3HAYUTEIHHO HA
PAHHIOIO MPOTHOCTD U MPOHHUIIAEMOCTS IEMEHTHOFO KAMHS TIPU JII000M
CHoCco6e BBeNeHUS ryHonopolika. Cienyer y4ecTb, YTO OeHTOHMTOBbIH
TJIMHOIIOPOLIOK mpu TemnepaType Huxke 80°C He B3auMOmeilCTBYeT X1~
MUYECKHU € MPOAYKTAMM THAPATALMU [IEMEHTA W SIBIAETCS MMPAKTHYIEC-
KU MHEPTHBIM BelllecTBOM. [10oaTOoMy CHIXeHUe 0OBEMHOTO CoaepKa-
HUA LIEMEHT2 U CBA3aHHAs ¢ HTUM (HaKTOpOM BBICOKAsK TTPOHULIAEMOCTD
U yCajXa, ABJISIOTCS OCHOBHOI NMPHYMHON HU3KON NMPOUHOCTH, TEMIIE-
paTypHOI M KOPPO3HOHHOM cToiikocTu 1eMeHTHoro kamus HBC. [lpu
MCII0/b30BAHUM NANBITOPCKUTOBOTO TAWHOIIOPOUIKA, TePMOCOJIECTOMN-
KOCTb 00JIErYeHHbIX TAMIIOHAXKHBIX pacTBopoB Beille, yem y L{BC. [lpn
3TOM cHuxeHue oTHocTU LIBC U3 1100bIX IIMHOTIOPOLIKOB TIPOKUCXO-
TTUT, B OCHOBHOM, 33 CYET MOBBLILICHHOTO BOAOCOAEPKAHUS U B MEHBILIEH
CTEMEeHMU 33 CYET NIMHONOPOLIKA, TAK KAK OH UMEET IMOBBILIEHHYIO TIIOT-
HOCTb. [prMeHeHue 06eryeHHbIX TAMIIOHAXKHBIX CMeceil ¢ K06aBKOM
TJIMHONOPOLIKOB NPY HEMEHTUPOBAHUM colliel He aomyckaercs, Ofner-
YEHHEI HEMEHT ¢ JoGaBKOH aNioMOCIIIMKATHBIX MUKPOCGhED BhITTyCKa-
er OAO «HesbsiHoBcKHMH LieMeHTHUK» 11 Kaukanapekuit 3asoa Ceepia-
JIOBCKUH 06
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masa 5 TaMMNOHaMHbIE LIEMEHTbI, PacTBOPbI U JOGABKH

5.14.2 KpeMHe3zemMuCTbIE (MYULONAHOBLIE) A06aBKU

M3 Bcex obierdaoinux Jo6aBoK KpeMHe3eMColepXallue ABIsSIOTCS
HauboJIee ONTUMATLHBIMY [1JISI TTOXYYEHUs] HEOOXOANMON TPOYHOCTH
LEMEHTHOTO KaMHi. B KadecTBe Taxux obierdaionux 106aBoK OCHOBY
KOTOPBIX COCTaBnsieT KpemHeseM (Si0,), B OCHOBHOM, HCTIONb3YIOTCS
TIOPOIBI OCATOYHOTO TPOUCKOKACHUS (IMATOMUT, TPETIe), OTI0Ka), BYJI-
KaHHYeCKOTO (TIEPIUT, nemsa, Tpace, Tyd), TexHoreHHoro (3o1a TOII,
KpemHerenb (Oenast caxa), otxon cynepdocdaTHOTO IPOU3BOACTBA, CH-
JIEKAres b U ap.). OCHOBHOE OTIMYME U MEXaHM3M ICHCTBHS 3TUX JO-
6aBOK OT [JIMHOTIOPOIIIKOB COCTOUT B TOM, YTO COAEPXKAILAACH B HUX XH-
MHYeCKH aKTHBHag kpeMmHekuciora (Si0,) B3aumoneiicTByeT ¢ ruapo-
KCHUIOM KaJIbIIMs, BhIICIAIOUIMMCS TIPU THAPOJIH3E MUHEPAIOB IEMEHTA
¢ 06pasoBaHHeM THAPOCHINKATA KATBINS HU3KOM IIOTHOCTH U OCHOB-
HOCTHU

Ca(OH),+5i0,+nH,0=Ca0+Si0,(n+1)H,0

Pacyer cocTaBa re/ibIieMEHTHOTO PacTBOpa
HcxonHble naHHBIE:

I1n0THOCTE TIIMHUCTON CYCHIEH3NH — 1100 Kr/M3
YcnoBHas BA3KOCTB —25-30¢
TIIOTHOCT TIOPTAAHALIEMEHTa — 3150 /M
TpeGyeMasi pacTeKaeMOCTh —20cm
TpebyeMasi TUIOTHOCTh TeJIbLIEMEHTHOTO pactBopa  — 1360 Kr/M3
TLTOTHOCTE ITMHOTIOPOIKA — 2600 kr/nm’

1. OmpenensieM MOTPeGHOCT DIMHOMOPOIIIKA K BOIKI Ha 1 M’ DTHHU-

CTOH CYCTICH3UH
_v. PPy
G=VoP 5,

3
rne V, — 06beM pacTBopa, M'; P, Pe, P— IVIOTHOCTh COOTBETCTBEHHO
DIIMHBL, TAHHUCTOM CYCIICH3AM U BOIBI, KI/M

1100-1000
G = 12600 2600-1100 =01731
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f1.A. PazaHoB no 6ypoBbIM

C yuerom 8%-Hoii Braxnoctn G = 0.187 T

OGbeM, 3aHuMaeMslit mHONopomkoM V, = G, :p, = 0.072 M’
TpebyeMmblit 06beM Bombl V, = 1-V, = 0.928 M’

2.0mnpezesnisieM pacTBOPONOTPEOHOCTL LIEMEHTA

\%
P

R= g

rae V — 00beM ITTMHUCTOM CYCIeH3UH, M’; P — Bec LeMeHTa, T.
Jla6opaTOpHBIM TyTEM YCTAHOBJIEHO, YTO MPH Jo6aBke K 500 Kr Le-

menTa 1.1 M’ muHKCTO# CyCIe3MH, pacTeKaeMoCTh cocTanisier 20 cM, Toraa

T . 3
R= 0 22m /1

OHpeﬂeﬂﬂeM KOJIMYECTBO LIEMEHTA /LISl [TPUTOTOBJIEHUSA 1 M3 reJibLe-
MEHTHOTO pacTBopa
——m
47 TR

IJie p, — TUIOTHOCTh LIEMEHTA, KT/M’

3150
9="37502.2¢1 097
4, OnpeﬂenﬂeM TUTOTHOCTD I'E€JIBIEMEHTHOI'O pacTBopa
_ pu(1+Rp)
1+Rp,

IJie P, — TUIOTHOCTb TIMHMCTOM CYCHEH3HH,KT/M’ .

e 3150(1+2.200-1100) = 1360 xr/m’
1+2.200-3150
TIpu 5TOM HU3KOOCHOBHBIE (MEHEE ILEIOUHbIE) TMIPOCHIIMKATBI Kallb-
LMl 110 CPAaBHEHMIO C IPYTMMH COCTaBISIOIIMMH LIEMEHTa OKa3bIBAlOT pe-
LIajolee BIMSIHUE Ha NOJyyeHue Gomee BHICOKOM MPOYHOCTU U HU3KOM
ra3o- ¥ BOJIONPOHULIAEMOCTH LIEMEHTHOTO KaMHst Iipu cooTHoLeHun Ca0/
Si0,, 6;m3kuM K 1.0. Crneyet yuecTs, YTO peakius B3aUMOAEHCTBUS TIPU
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hasa 5 UEMEHTb, 4 gobaskn

HM3KMX TEMIIEPATypax NPOTEKAET MEIEHHO, & NIPY MOBBLILIEHHBIX — Obl-
CTpee, 3a CUYET BHICOKOW CTPYKTYpooOpasylollel criocoSHOCTH TMAPOCH-
JIMKATOB, B PE3YJIBTATE YEr0O CKOPOCTb Habopa paHHew MpOvHOCTH yBeln-
yupaetcs. HeobxonmMo Takxke TOMHHUTB, YTO THAPOKCUHL KBNS, BbUIE~
JIIOLMIACS TIPY THAPOJIM3E CHITHKATOB KJIbLHS B LieMEHTE, ABaseTcs 6a-
JIACTOM, TOITOMY IS MOBLILIEHUST MPOYHOCTH LIEMEHTHOIO KAMHS B ar-
PECCHBHbBIX YCIIOBUAX €T0 HARO YOAIATh WIKM MEHATh TUI Bskywliero. [To-
CKOJIBKY BOIOTOTPEOHOCT KPEMHE3EMUCTLIX TOGABOK MEHBILIE, YeM Bbl-
COKOKaYeCTBEHHOr0 GEHTOHUTOBOTO [JIMHOMOPOIUKE, TO PacXol ux Oyaer
6onsblue. KomGuHaums Taxux 106aBOK ¢ PA3IUIHBIMU BSXKYILIUMH NO3B0-
JISIET NPUMEHSTh MX B IUIMPOKWX TEMIIEPATYPHBIX NIpeesax:

— ¢ nopriaHaueMeHToM ot 6¢ no 110°C;

~ C MOPTIAHAUEMEHTOM M KBApLEBLIM nieckoM ot 80 no 200°C;

— € JOMEHHbIM I'PaHyJIMPOBaHHBIM l1akoM oT 120 no 200°C;

— ¢ WIaKo-necyaHbiM UemeHToM oT 120 no 200°C.

OnTrManbHas JO3MPOBKA KPEMHE3EMUCTHIX 100aBOK N0GOro mnpo-
HCXOXAEHUS coctasnsieT Ao 30% npu temmneparypax fo 60°C, 3aTBopeH-
HBIX Ha NpecHOi ¥ MunepanusoBanHoi no NaCl soae, ¥ 1o 50% npu
Temnepatypax 1o 110°C u Oosee, 3aTBOPEHHBIX Ha npecHo# Bone. Lle-
MEHTBI ¢ KpeMHE3eMUCTbIMKI fobaBKamu Gonee croiiku K cyddoanos-
HOM ¥ cynbdhaTHO arpeccHy, HO He NOCTATOYHO CTOMKM K TOJTMMMHE-
panbHO# (0COOEHHO MarHe3uaabHOR) M CePOBOTOPONHON KOPPO3UHU.
BomootaeneHue Takux cMeceil MeHblE, a ycanka U HabyxaHHe Oosblue,
yeM y noptaaHaueMenra. [locneanuit paxrop Gyner cnocodbcTBOBaTH
Boree MIOTHOMY KOHTAKTY LEMEHTHOTO KAMHA CO CTEHKON CKBAXHHBI U
TeOM TPYOBI. MOP030CTOMKOCTb LEMEHTOB € KPEMHE3EMUCTHIMU 106aB-
KaMH HHXe, IPOYHOCTL NOCHE JUTMTENBHOTO XPAHEHUA TAKKE TIOHMXKA~
eTcs ObicTpee, YeM y MOPTIaHIUEMEHTA, BBUAY BHICOKOH MMIPOCKOTIMY-
HOCTH aKTHBHBIX MHHEPAIbHBIX 1OOABOK.

5.14.3 BynkaHuveckue fo6aBKu

B kadecTBe Takux 06neryaoImx 100aBOK Yallle BCEro HCIIONB3YIOTCA
(bunb‘rponep}mr U NMem3a, OCHOBHOE OTJIMYHE KOTOPBIX OT GEHTOHUTOBBIX
TIMHOMOPOLUKOB U KPEMHE3CMUCTBIX A06aBOK OCAIOMHOIO NPOUCXOXIE-
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$1.A. PazanoB no GypoBbIM PACTBOPEM

Tabnvua 5.14.3

XapaKTepucTUHa p poB ¢ " dunbT

Maccosan fons B/C | Pactexa- | NnoTHoCTb, MNpeaen Npumevanve
KOMTIOHEHTOB, % emoCTb, Kr/m® NPOYHOCTH

™ Ha u3rmb,

uepe3 18 4,

MUT | dunbTponepaut MnNa
90 10 1.10 22 1480 3.6 TeMnepatypa 75°C
85 15 1,30 20 1410 26 npasnexue 20 Ma

HYS B TOM, YTO Y HUX MEHBIIAsA 00beMHas IUIOTHOCTD, BOAOMOTPeGHOCTD
Y TTOBBIIIEHHOE coliepXaHue oxcuna anoMuHust (Al,O5) B akTUBHOM op-
Me. [lpu B3aumoneicTBUM Takux 100aBOK C OKCHIOM KanblyA o0pasyeT-
Cs1 He TONBLKO TMIPOCHIMKAT KalblMsl, HO M THAPOATIOMWHAT KAJbLUSL.
BomooTieneHie leMEHTOB ¢ JaHHBIMKM 10GAaBKAMU Takoe Xe, Kak U Y
MOPTAAHIIEMEHTA, 4 OCTAIbHBIE CBONCTBA M YCTOBUS TIPUMEHEHNST TaKie
Xe, KaK ¥ Y KPEMHE3eMUCThIX 100aBOK OCANOYHOTO MPOUCXOXIEHHS
(KpaTKasi XapakTepucTika QUIbTpOnepIuTa MPUBEIeHA HIDKE).

Owisrposaneubiit nepiur (OIT) TY 21-31-44-82, ocHoBy KoTOporo
COCTAB/SIET ByJIKAHMYECKAs! TOpo/a Nepsiut, obpazosad nouty 100%-HemM
GecIBETHLIM C1a603aKPUCTAIU30BAHHBIM CTEKIIOM, [I¢ BKpalICHUS
MHHEPAIOB COCTABNAIOT He Gonee 4%. OCHOBHON BCITYUUBAIOIIUIL areHT
MEePITHTOB ~— KPUCTATIOXMMUYecKas BoAa, KOTOPas [TPH HAarpeBaHHY Ipe-
BpAILIACTCS B HAP U BCOYYUBACT BA3KHIA paciuiaB nepiauta. QuisTpoBais-
HBIft HEPIUT -3TO Menbyalimas dhpakius, noTydeHHas TP BCITydHBaHUY
MePAUTOR, MMEIOIIas XMMUYECKHUIA cocTaB 1o oxcunaM, %: Si0,=74-76;
Al 0,=12-14; Ca0=1.0-1.6; Mg0Q=0.1-0.25; gpyrue — ocrameHoe. Ha-
CHIMTHAs TIOTHOCTL — 75-125 KF/MJ, BAAXHOCTb He Gonee 2.0%, macco-
Basi 107151 BCIUIBIBAIOIIMX B BoAE YacTHIL He Gonee 12%, ocTaToK Ha cuTe
0.075MM -He Gostee 20%. dnsa moayyeHMs TUIOTHOCTH TAMITOHAXHOIO
pactsopa 1400-1500 kr/M’ no6asxn DIT cocrapaser or 10 1o 15%, uto
HaDBIIHO NoKa3aHo B Tabu. 5.14.3.

Kak BUIHO M3 JaHHBIX TaOAMLEL, IPee MPOYHOCTU LIEMEHTHOTO
KaMH$ ¢ 106aBkoil DI 3HAYNTENLHO BHILIE 110 CPABHEHUIO C APYTUMM
00JIerYeHHBIMM TAMTIOHAXHBIMU cMecsMH, Hanmpumep ¢ OIT u BC
(taba. 5.14 n 5.14.0.1).
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Mmasa 5 TaMNOHaMHBIE UEMENTS, PACTBOPH ¥ A0GABKH

Baxusm nipeumyuiecteoM I spaseTcs HesHAUMTEBHOE H3MEHE-
HUe TWIOTHOCTH TaMIIOHAXHOTO pactBopa (3%) mpn Bo3leficTBUU JaB-
neHust ao 50 MIla.

IMockoneky PI1 ruapodobeH (CopoLHOHHAs BIaroeMKocTh 10 Mr/r
npu 8°C), TO OH YACTUYHO CHMXaeT TMIPOCKOITUMHOCTb TAMIIOHAXHOTO
MOPTIaHALIEMEHTa, HO TpebyeT HHTEHCHBHOIO TIepeMEIIUBAHUS TIPH
3aTBOPEHUH TAMIIOHAXHOTO PACTBOPA JUIA YIYUIICHUS CMAYUBAEMOCTH
TIOBEPXHOCTH.

DI coBMecTM ¢ GONBITUHCTBOM CEPUITHO BBITIYCKAEMBIX LEMEH-
TOB, I103BOJIsi HOAYYaTh TEpMOOAPOYCTOHYNBBIE O0JErYEHHBIE TAMIIO-
HaXHbIE PACTBOPBI NMpU TeMrepatypax ot 20 go 250°C, a Takxke ocyiue-
CTBJISITH LUEMEHTUPOBAHUE 00CalHbIX KOJIOHH B OHY CTyNeHb 6e3 Myd-
THI cTyneHuaroro uemeHTuposanusi (MCLL). Tak kak BbIXOX pacTBopa
Toy4aeTcs 10 2 M/T ¥ Gojiee, TO BO BPeMsl HAYANA LEMEHTHPOBAHMS K
KaxioMy 6auKy ycTaHABIMBAIOTCA 1BA arperarta i CBOSBPEMEHHOIM OT-
Kauyku pacTBopa.

OcHosHBM HemoctatkoM PIT spisercst TpyAHOCTb NONYYEHUS TO-
MOTEHM3HPOBAHHOI (OAHOPOJAHOM) CUCTEMbE, BBHAY GOJNBINOH PA3HH-
(bl B HAaCBITHOM rioTHOCTH ueMeHTa U PI1 (B 10 pa3s). IToaromy 3aTBo-
peHue TaMIIOHAXHOTO PACTBOPA JIyYllle TIPOU3BOIUTb 10 «MOKPOMY»
crocoby, ¢ H06ABKOM GEHTOHUTOBOrO IIMHONOPOoIKa ot 5 10 10%, B Buie
TIpeIBapUTEILHO TIPUTOTOBJIEHHOM TIIMHUCTOM CYCHIEH3UU, C NOCAENy-
wuium Beogom ®I1. ®I1 npoussBoautcs B T. Mutnum, MockoBeKoi
obnactn ¥ B HUMCMMU 1. Kues (Yipauna) B meuikax no 7-10 kr B Buge
ONBITHRIX NapTHil.

5.14.4 lo6aBKH TEXHOTEHHOIO (OTXOAbI) NPOUCXOKAECHUA

B kauecTtBe Takux OONEr4aloLX K06aBOK YaIe BCErO UCMONb3YIOT-
cs1 305161 TOLL, OTIMYNTENBEHON OCOBEHHOCTBIO KOTOPBIX SBASETCSA COYE-
TaHUe aKTUBHOTO KPEeMHe3eMa (MEHBIle, YeM B JIPYTUX KPEMHE3EMUC-
THIX 100aBKaxX) 1 OKCUIA ajloMUHUA (nociemHero B 1.5-2 pasa 6onble,
4eM B 100aBKax BY/JKaHHYECKOTO MPOUCXOXIACHUA), MEHBINAS UCTHH-
Hasl IJIOTHOCTb U MNOBBIILEHHASA TUCTIEPCHOCTh. [1pyM ONTUMANbLHBIX J10-
6aBkax 30/bl (30-50%) MPOYHOCTD LIEMEHTHOTO KaMHsl B 2-3 pasa BhIIlle,
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A.A, PazaHoB no GYpPOBLIM PacTBOpam

yeM y IIBC (1a6:51.5.14.0.1), a ocTansHble YCIOBUS NPUMEHEHUS M CBO-
CTBa B OCHOBHOM T¢ Xe, YTO W MPH UCMOIB30BAHUN APYTHX KPEMHE3e-
MUCTHIX 0o0eryaownx 106asok. ITpu sarBopernu L3C Ha HacbILeH-
oM 1o NaCl pacrsope, B/1] coctasaser 0.4-0.55, a st MOBBIIICHUS
npounoctu aobasnserca 0.5% xpomnuka. [Tpy OTCYTCTBUM NMOPTJIaHA-
LIEMEHTa, a TAKXKeE JUld MOJY4eHUs1 MAKCUMAJIBHOI NPOYHOCTH M MUHU-~
MaNlbHOI BOAOMPOHULIAEMOCTH HEOOXOAUMO HCIIONb30BaTh BELIECTBA C
GONBUIMM COlepXaHUEeM Kanblus, HanpuMep okeuna CaO win ruapo-
xena Ca(OH), kanpliyst, KOTOpble CBA3BIBAIOT B 4-5 pas Gonbure Si0,,
YeM FMAPATUPYIOUIMICS MOPTIAHALEMEHTHBIA KIMHKEp. DTU MaTepua-
JIbL UMEIOT MOHMXEHHYIO TUIOTHOCTD, a Ca(OH), U BbICOKYIO AucTiepc-
HOCTb, UTO NO3BOJISIET MONYYUTh 0OJee HU3KYIO TUIOTHOCTh TAMIIOHAX-
HOTO PAacTBOpA NPH MeHblUeM 3nadeHun B/T M LOCTATOYHO BBHICOKYIO
CENMMEHTAIUOHHYIO YCTONYMBOCTh. LleMeHTHBIH KaMeHb U3 CMECH U3-
BECTU — MYIIOHKU ¥ KPEMHE3eMUCTOM J06aBKH (IMaTOMUTA) MPaKTH-
YECKM ITOJHOCTBIO COCTOUT M3 T’MAPOCHINKATA KaJbLIUA, YTO ONpenessi-
€T ero BBICOKYIO NPOYHOCTL Ha u3ru6 (6.7 MIla uepes 2 cyr npu 75°C).
CocTaB peLenTypbl: M3BECTb — NyMIOHKa — 45%, auatoMut — 52%, dro-
pun Hatpust — 3%, YCKOPUTENb CXBATHIBAHUS, HMHUIIMATOD TOJMMEPH-
3auy. CMech 3TUX [IBYX BELLISCTB MOJMYUMIIa HA3BAHUE U3BECTKOBO-KPEM-
HE3eMUCTBHIN LIEMEHT, YCIOBHS MPUMEHEHHS KOTOPOTrO B OCHOBHOM Ta-
KHE XK€, KAK U CMECH MOPTIaHAIEMEHTa € O0JIeryaloluMi KpeMHese-
MHUCTBIMU JobaBKaMu. DddexTuBHON 0bervaroleil 106aBKoit sSBIICT-
€Sl OTXOA ANIOMUHMEBOH NMPOMBIIUIEHHOCTH, TIPEICTABIAIONIMI coboM
CBETNO-CEPHLI MOPOILOK, € PasBUTON yaAenbHOU MOBepXHOCTHIO (Tabil.
5.14.1.1), Hepacrsopsoiuiica B Bofe. ITpu nobaske 20% otxofa (fIoT-
HOCTb CYCITeH3MM cocTaBsieT 1480 Kr/M®), 0TXOI MOXHO IPUMEHST IIPH
KPETUIeHUH JTI06bIX 06CaIHbIX KOJMIOHH Npu TeMiepatype mo 80°C mpu
3aTBOPEHMH Ha MPeCHOM U MUHepann3osaHHoi mo NaCl Boge. [Tpu sToM
MPOYHOCTHEIE XaPAKTEPUCTUKY IIEMEHTHOTO KaMHsT COOTBETCTBYIOT TPe-
6osanusm TOCT 1581-96, a cpokM CXBAaTBHIBAHUSL YBEIWYMBAIOTCS T10-
YTH B 2 pa3a 110 CPABHEHUIO C YHCTbIM LieMeHTOM. [1py HU3KUX TemIepa-
Typax (30 25°C) cpoKM CXBATBIBAHWSA COCTABIAIOT OKOJIO 1 CYTOK, TT03TO-
MY MPUMEHEHHE OTXOIA BO3MOXHO TOMBKO [UIS TMKBUAAUYMH NOLIOLIE-
HUIi ¢ mobaBKoii yckopureneii cxpateiBanus. [Ipu nobaske 30% orxona
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(MIOTHOCTB cycneHauu 1410 kr/m’), npouHOCTHBIS XapaKTepUCTUKU Npe-
poiatoT TpebosaHs FOCT 1581-96 1151 06/1erYeHHBIX TOPTIAHALEMEH-
TOB B 1.5-2.0 pa3sa, ro31oMy NpUMEHEHHE OTXOLA BO3MOXHO TTPY Kper-
JIEHUU TEXHUYECKUX KOJOHH M NOBBILUICHHOM TeMIIEPaType B CKBAXKKHE,
TIpu Gonbuinx [0OABKAX, OTXON NPUMEHSIETCS TOJbKO ISt IMKBUIALHH
NOMCLIEHUH NPY NOBBIIEHHBIX TeMIlepaTypax. [IpenmylecTsaMu oT-
X0[1a ABJISAIOTCS HU3KAd IUIOTHOCTS TAMIIOHAaKHOTO PacTBOPA, 4TO TIO3BO-
JISIET CITYCKATh 0OCAAHBIC KONOHHE! OJHOMN CeKLNe, A0CTATOUHAS TTPOY-
HOCTB LIEMEHTHOTO KaMHs1, BRICOKAs! CEAMMEHTAIINOHHAS YCTOMYHMBOCTE
M yTUIU3aLUS NPOMBILLIEHHBIX 0TX040B. Henocratkamu oTxona sipis-
I0TCA Ha/M4YMe MbUIEBMAHBIX YaCTHL, BCIIEHHBAHUE TAMIIOHAXHOTO pa-
CTBOpPa M YacTH4YHas aareaus K Metamy. OTXo NpUMEHsAETCA B palioHax
3amagHoit CUGMpPU U Op., yIaKoBLIBAETCS B MelKK Maccoi 11.5+0.5 kr
WY Pe3UHOKOPAHBIE KOHTEUHEPB Maccoit He Gomee 230+ 11.5 k.

5.14.5 Kap6oHatHbie fo6aBKK

B kadecTBe Takux obJer4aoinx J06aBOK UCHOb3YETCS MeJl, PEXe
MOJIOTHIYl M3BECTHSAK, & TAMIIOHAXHBIE PACTBOPHI HOAYYWIN HA3ZBAHKE
HEMEHTHOMEIOBbIX, CBOMCTBA KOTOPBIX ITOKA3aHbI B Tab. 5.14. Men siB-
JISieTCsT aKTUBHOM N06aBKOI U BCTYMAET B XUMHMUECKOE B3aUMOLEHCTBIE
€ ATIOMUHATHBIMU COCTABIIAIOIINMY NOpTIaHIUeMeHTa. O6pasylonive-
©s1 TIpH 3ToM ruapokapGoamomuHatsl (3Ca0-AlLO, CaCO; 11H,0)
pasznaralotcs npu Temmneparype 100°C u Gosee, MO3TOMY ONMTHMAJIBHBbIA
TeMIepaTypHbif Npenest NpUuMeHeHus Takux cMecei coctasnsieT 20-90°C.
Texnonorust npuroropneHust UMC, kak n IIBC, npenycMatpuBaeT
NpeABApPUTENbHOE CMELIMBAHHE MOPOLIKOOOPA3HBIX LEMEHTa U Mena
WM 3aTBOPEHUE Ha 3apaHee MPUTOTOBJICHHOH (3a | cyTKH) HecTabuIM-
3UPOBAHHOK MEIOBOIA CYCTIEH3WN C MUCIIOIBb30BAHMEM TMIPECHONH U MITHE-
panu3sosanHoit (o NaCl) Bogsr (MeToauka pacuera KomnoHentos LIMC
aHanoruyHa, kax u s BC (crp.303). Tlpu atom no6aBka 1o 5% NaCl
CHOCOGCTBYET YBEMUUEHMIO POUYHOCTH LIEMEHTHOTO KaMHs, a MIpH 3aT-
BOPEHUM Ha HachlieHHOM pactBope NaCl, rnpouHocTs cHUxaeTcst B 1.5-
2.0 pasa. BaxHbIM NPEUMYIIECTBOM LIEMEHTHO-MEIOBOIO KaMHS B -
€TCs TO, UTO OH XOPOILLO PACTBOPSIETCS B COMSIHOM KMC0Te NIPH 0bpa-
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60TKe MPOLYKTHBHBIX I1acToB. K HELoCTATKAM OTHOCHTCS HU3KAs CTOM -
KOCTh K TIOJIMMHHEPATLHON (0COGEHHO MarnesHalbHON) ¥ CEPOBOJIO-
PONHONH KOPPO3UHU.

5.14.6 [incnepcHo-apMyUpoBaHHble obnerdeHHsle pacTBoOps!

OCHOBHOIH 11e/Ib0 TPUMEHEHUSI TAKUX PACTBOPOB SIBISIETCS MIOBBI-
WeHWe MPOYHOCTH HEMEHTHOTO KaMHS Ha PacTSKEHUE, BOCTIPUATHE
NedopMaIIMOHHBIX HATPY30K (YAAapHBIX, BUGPALIMOHHbBIX U AP.), Ipedyn-
pexIeHHe TPEUIMHOBATOCTH, & TAKXKE CHUXKEHUE IUIOTHOCTH TAMITOHAXK-
HOTO pacTBopa. PaspylieHre LIEMEHTHOTO KaMHsI IPH CKATHN NIPOUCKO-
JINT B peayasTare TOro, 4to AeHOpMalMOHHbIE HATPY3KH B TIOTIEPEYHOM
HATNPABICHUY JOCTUIAIOT NPENeNa PACTSDKUMOCTH, a IIPH PasphiBe — B BUTY
HaJIMuusg MUKPOTPEIIUH. TIpH 3TOM paspylieHue TIPOUCXOIUT Ha Tpa-
HHIIE CPACTAHUS MUKPOKPHUCTANIIOR, 6€3 U3MEHEHHUS HX BHYTPEHHETO
CTPOEHHNS, & TPOYHOCTL MATEPUANAM NPUIAIOT, B OCHOBHOM, CHJIbI MEX-
MOJIEKYJISPHBIX CBSA3CH M ANIUb HE3HAYUTENHHO XUMUYECKHX CBsI3eil.
B HacTosLiee BpeMst B MPOMBILIICHHOCTH HAXOAT BCe BoNbILee [1pruMe-
HeHWEe KOMIIO3MIIMOHHbIE MaTepHaibl 33 cuet 106aBok K MatpHue (oc-
HOBHOMY BELIECTBY) AUCIEPCHO-aPMUPOBAHHBIX KOMIOHEHTOB, OCHOB-
Hble TPeGOBAHHSA K KOTOPBIM M3NOXEHBI HUXE:

— BBLICOKOE 3HAUCHHE HPOYHOCTH HA PA3pbiB U MOAYIISL YIIPYroCTH;

— OJHOPOAHOCTDb IO Pa3MePaM M MPOUHOCTH;

— OTCYTCTBHE DPA3yIPOUHSIOIErO BIMSHMA MAaTPHILLL (LIEeMeHTa) Ha
APMHUPYIOIIU KOMITOHEHT;

— MaKCUMANBHOE OTHOLIEHUE /UIMHBI apMUPYIOLIET0 KOMIOHEHTa
K ero [quaMeTpy (OCHOBHOM ToKa3areb apMUPYIOLIEii CrIoCOGHOCTH BO-
JIOKHA);

— B3aWMMHAs a1Te3Ust MATPHLIBL ¥ apMUDPYIOUIETO KOMIIOHEHTA U XO-
poiuee cMaYHBaHue.

Cy1uecTByeT MHOXECTBO apMUPYIOLIMX BOJIOKOH MUHEPATBHOTO, CHH-
TETHIECKOTO, XUMUYECKOTO, OPraHUYeCKOr0, PACTUTEIBHOTO M KHBOTHOTO
TIPOUCXOXKICHHMS, & TAKKE COCIMHEHNI HEKOTOPBIX META/UTOB, HO B NPAK-
THKE LIEMEHTUPOBAHUS O0CATHBIX KOJIOHH HanGosee IHPOKOE MIPUMEHE -
nue Hamment acGect o FOCT 12871-93E. AcGect npencrasiset coboit mar-
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He3ualbHbIH ruzpocurkar (2Mg0-2Si0, 2H,0), HACITTHO IIOTHOCTHIO
246-600 Kr/M’, WEAOUECTONKMIA, ¢ ATMHOM BOTOKOH 0.1-25 MM, pacTBo-~
PHMOCTB B COMSHOM KUCIIOTE IUIOTHOCTBIO 1190 xT/M’ — 57%.

Acbecrt 6-ro copTta, Mapok [1-6-30; K-6-30; A-6-45 nmeer nuamerp
BosokoH 0.025-0.1mMM, ero nobaBKa NpH 3aTBOPEHNH Ha TIpecHOM Bole
— 2.0%, Ha MuHepan13oBaHHOM 10 HackieHust 1o NaCl wiu nonusa-
JIEHTHBIMH consimn — 3.0% — 1ipy BogocMeceBoM oTHoienuy 0.85 —
1.0 u Gonee. Acbect 7-ro copra Mapok 7-300; 7-370; 7-450 (oTXOmBI)
uMeeT auaMerp BoiokoH meree 0.025 mm (95%), ero aobGasKa npHu 3a-
TBOPEHMH Ha JoGo#l Bone 5.0% mpu BogocMeceBOM OTHOTIEHUU 0.65-
0.9 u Gonee. ITpuueM nobaska acbecra 7-ro copra B LUBC mossonser
pacinpuTh obnactb IPUMEHEHHS ocaenHe 3a cuet agcopbumn GeH-
TOHHTA U aPMUPOBAHMSA LEMEHTHOIO KaMHsl, KOTOpPBIN npHoGperaeT
BSI3KO-TUIACTHYHBIE CBOMCTBA, HU3KYIO Ta30MPOHUIAEMOCTD M TIOBBE-
INEHHYIO AATE3UI0 K METATY W NMopole. 3aroToBKa acGecToBO CyCIieH-
3UM MPOU3BOLUTCSH 33 CYTKH A0 Havyasa UeMEHTHPOBAHUS, IPUIEM B
TIpecHyIo ¥ HachilleHHYI0 NaCl Bony npeaBapute/bHO NoGasasercs
NaOH wvnu H,BO; 10 0.1 1 0.2% (Ha cyx.), COOTBETCTBEHHO, ISt JTy4-
el nentu3anmu BojaokoH acbecta. [Ipu atom NaOH u H;BO, sbinon-
HSIOT POJIb KPUCTAIOXUMUMECKHX UHTEHCUGDUKATOPOB TBEPASHNU.
Bron miactudukaropos (OXJIC, C-3K u Op.) yMeHBIIaeT BOAOIOT-
peGHOCTb CMECH U CIIOCOOCTBYET PABHOMEPHOMY DACTIPEACICHHUIO ap-
MUpYIOLIEH T0GaBKH 3a CYET CHUXEHUs cU Tperus. LleMeHTHBIN Ka-
MEHB ¢ BOJIOKHaMU acBecta Gonee YeTOHYMB K LIC/IOYHOM arpeccHu 3a
CYET 3JIEKTPOCTATHYECKON aAcopOLIMK, KOTOpad cIIoCOBCTBYET Bolice
TIOJHOM TMAPATALMHM MUCXOMHBIX KOMIIOHEHTOB KIMHKEPA U KONBMATa-
UMM KanwuisipHbIX 1op. KpoMe 3Toro, BOJOKHA acGecta BhIIOMHAIOT
pOJb LieHTpa KPUCTAITU3ALUY U Goee TUIOTHOM YKIaIKH THAPATHEIX
HOBOOGpa3oBaHUi. AcecT npuMeHsieTcst pu Temiepatype 20-100°C
U COBMECTHM C DOJIBLIMHCTBOM BBITIYCKAEMBIX LIEMEHTOB. B Kucioit
cpene (Hanpumep, uutakoBble uemeHTsl Tina IHTTIC) ycroituuBocThb
LIEMEHTHOTO KAMHS K KOPPO3MM 3HAYHTEhHO MEHBLIE, U TSI ¢€ CHU-
JKEHUS B KAUeCTBE apMUPYIOLLei H00aBKH BBOANTCSl M3MEIbYECHHAS
utakosara 10 3.0%.
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5.14.7 lo6aBKH OPraHM4ECKOro NMPOUCXOMAEHHUA

B xauecTse Takux obnerdeHHbIX J06aBOK K NOPTIAHAUEMEHTY HC-
1101b3YIOTCH Yaule BCEro KeporeH, hUIsTponepauT, ribcoHuT (CLLIA),
MUIACTMACCOBBIE TA30HANOHEHHbIC MUKPOGAJUIOHBL U 1p. Kepoeen BEI-
niyckaercst mo TY 38.30936-88 u npeacrasnsger coboit ToHKHIE o6ora-
LIEHHBIH CIaHEL-KYIIEPCUT CBETIIO-KOPUYHEBOTO LBETA, THAPOdOO-
HBI{, C CONEPXKAHUEM YCIOBHOIO OPTAHHYECKOTO BellecTBa okono 70%
1 MUHEPAIbHBIX BELIECTB, KAPOOHATOB, THAPOC/IOL ¥ [HH 0K0J10 30%,
C HACBIITHOM TIOTHOCTHIO 450 Kr/M’, 0CTaTKOM Ha cute 0.16 MM He Go-
nee 10%, conepxanueM piarn g0 3.0%. OpraHu4Yeckoe BEleCTBO Ke-
poreHa npeacrasBasier co6oit nonudyHKUHOHANBHOE, BLICOKOMONEKY-
JIApHOE, THAPGGHOGHOE BEIIECTBO CIIOXHOIM CTPYKTYPhI, UMEIOLIEE Ciie-
AYIOIMA YyCpeaHEHHBIA 3/eMeHTHEIN cocTaB,%: C=77.45; H=9.68;
S$=1.82; C1=0.78; N=0.38; O=no pasHoctu — 9.88. MuHepanbHbIil
COCTaB 30/IbI KeporeHa mo okcujaam coctapideT,%: Si0,=33.64;
Ca0=31.69; Al,0,+Fe,0,=18.78; Si0,=10.26; MgO=5.63.

IMpu noGaBke KeporeHa IOTHOCTb TAMNOHAXHBIX PACTBOPOB CHU-
XKaeTCA 3a CUET €ro HWU3KOW TIOTHOCTH M B MEHbIUEH CTEIEHH 3a cyYeT
BOJAOCMECEBOTO OTHOWIEHHS, [PH 3TOM PACTBOPH! CeIHMEHTALMOHHO
YCTONYMBHI, TaK KK BOAOOTHENeHHE OAM3KO K HYTo. s motydeHus
MJIOTHOCTH TAMIIOHAXHOrO pacTeopa 1470 Kr/Mj, HeobX0ANMO CMELLIATh
MOPTJAAHALEMEHT ¢ KEPOreHOM B COOTHOIIEHUH 67:33 Wau mo ogHoMy
MellIKy LEMEeHTa M KeporeHa noouepegHo npu B/C=0.67 u seIxone pa-
crBopa 1.09 M*/1. OcHOBHBIE TTOKA3aTe/M TAKOTO PACTBOPA MOKA3aHH B
Tabn. 5.14.7

Kak BUIHO U3 JaHHBIX TaBIULIBL, TIPefes TPOYHOCTH LIEMEHTHOTO KaM-
Hsl ¢ JOOABKOHN KepOTeHa 3HAUMTENLHO BbIIIE MO CPABHEHHMIO ¢ APYTHMHU
ofneryeHHBIMHM TAMIIOHAXHBIMHU cMecsiMu, HampuMep, ¢ OLT nnun UBC.
KpoMe aToro, LeMEeHTHbIIT KaAMEHb 00Ja4aeT MOBLIILEHHOIH KOPPO3UOH-
HOW CTOMKOCTBIO, YTO 00bsAcHSAETCS TMAPodOGHOCTLIO ero YacTHl, Ho-
BEPXHOCTb KOTOPLIX MPEMATCTBYET MPOJABMKEHUIO MIACTOBLIX BOA B NO-
POBOE MPOCTPAHCTBO BBUIY GONbLIMX YTI0B CMayMBAHMsL, TAKCKE 0N bLIUM
conepXaHHeM BAXYIIEr0 M XMMUYECKUM B3aUMOAEHCTBUEM JOBABKHU C
HHM, 32 CYET YETO yMeHbLUIaeTes: 00beM MOPOBOTO MPOCTPAHCTBA.
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Ta6nuua 5.14.7

p 0 PACTROPA ¢ OGABKON HeporeHa
Maccosan gons B/C Pacteka- | MnoTHOCTDL, MNpeaen Npumevarne
KOMNOHEHTOB, % €MOCTb, Kr /M MPOYHOCTH
[2Y] Ha narue,

yepe3 18 4,
nur HeporeH MRNa
70 30 0.65 19 1480 29 TeMmneparypa 75°C
60 40 Q.70 20 1410 2.0 AaBnexve 20 MNa

Inapodo6GHOCTbIO MOBEPXHOCTH KepOreHa OObSICHSIETCS. HU3Kast THT-
POCKOMUYHOCTh TAMIOHAXKHBIX cMeceil, TaK KakK ero 4acTUlibl IKpaHHU-
PYIOT YaCTULb! LIEMEHTA, YMEHbILIAs! MONaJaH1e Ha HUX TUIPOCKOTTUYEC-
KOii Bary (HarpuMep, cop6LIMOHHAs BIArOEMKOCTb O HTOHUTOBOTO [JIH-
HoMopoluKa cocrassier 210 Mr/t, Tpenena 125 Mr/T, keporesa 9 Mr/r npu
8°C). TIpu aTOM TemnepaTypa He OKa3bIBAET CYIECTBEHHOTO BAUAHUA
Ha TMIPOCKOMIMYHOCTb KEPOTeHa, HO CNOCOOCTBYET YBEMYEHU IO TUTPOC-
KOMUYHOCTH MOPTIaHALEMEHTa, OCODEHHO MPYU MOBLIILIEHHBIX TEMIIE-
parypax, YTO CBSI3aHO C YCKOPEHMEM PEaKiMit rMrPOCKONUYECKON Ii-
parauuy. IiapodobHOCTL MOBEPXHOCTH YACTUL 0OIErYAIOUINX J00aBOK
OpraHMYecKOro MPOMCXOXAEHHUS (KeporeHa 1 Ap.) BbI3bIBAET HEOOXONU-
MOCTb MX UHTEHCUBHOTO MEPEMELIMBAHUA TP 3aTBOPEHUM TAMIIOHAX~
HBIX CMECEH Ui YIydllIeHUs] cMayuBaHust nosepxHoctu. Keporen co-
BMECTUM € OONBUIMHCTBOM CEPUITHO BBIIYCKAEMbIX LEMEHTOB, [1O3BO-
JIiS MOJTy4aTh DU 3TOM TepM0oOapocTabubHbIE 06NErYeHHBIC TAMNO-
HAXKHBIE PacTBOPBI NP TeMneparypax ot -4°C no 250°C, a takxke ocy-
LIECTBJIATh LIEMEHTUPOBAHUE 0OCAIHBIX KOJIOHH B OIHY CTYIEHs 6e3
Myl cTyneHuaroro ueMentuposanusi (MCLL). Kepored Beinyckaercst
CJIAHLEBBIM 3aBOJOM JIEHMHIrpaacKoit 061acTv B BUAE MOPOLIKA B MELLI-
Kax No 25 Kr ¥ HIMPOKO MPUMEHSIETCS Ha GYPOBBIX NPSANPUATHAX HEDTA-
HOH M ra3oBo{ NPOMBILLIEHHOCTH.

Tunsconum — npeacrapasier cob60i CIUIOIHONR HENOPUCTbIA MaTe-
PHaJl OPTAHMYECKOTO MPOMCXOXIEHHUs ¢ p=1070 Kr/M’, HachImHO# Mac-
coit 0.8 T/cM’, HeTIPOHHLIAEM, XUMUYECKI HHEPTEH, YCTOMUMB K KOPPO-
3ud. COOTHOILLEHHE MOPTIAHILEMENT Kilacca A 1 B — I'MAbCOHUT co-
crasiseT 80:20 u 65:35 npu BogocMeceBoM oTHOWeHuH 0.42 1 0.41, pu
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Tabnuua 5.14.7.1

Xapak 0 pacTBopa ¢ go6aBKo#i MMMC
Coctas, % B/C | Mnot- | Pactexa- Cpoku cxBa- Gy Macca cyxo#

HOCTb, | €MOCTh, ThIRAHUA, yepes | cmec Ha 1w’
Kr/m* =Y} 4-MUH 20y, pacTsopa,

nuT [ NNMC | CaCl, Hayano | KoHel | MMa T/M3

100 — — 0,5 | 1840 19 8-25 |10-20 | 2.9 1,22

95 5 — [0.55 — 22 10-00 — 1.0% —

95 5 2 0.5 | 1510 19 5-30 6-30 1,8 0,91

90 10 — [0,55 | 1300 19 10-00 — 0.8*% 0,77

920 10 2 05 | 1330 14 5-30 6-45 1.3 0,77

* NPOYKOCTL YePEs 4 CYTOK TBEPACHHS.

3TOM TLIOTHOCTb TAMITOHAXHOTO pacTBopa cocTasiser 1630 u 1500 kr/n’,
aTIpeesn MPOTHOCTH MPH CKaTh Yepes 24 € Teepaenua (77°C, 20.68 MITa)
18.78 u 6.96 MIla. B Buay TOro, 4TO IWILCOHUT UMEET HU3KYIO ILIOT-
HOCTB, TO IUTS TIOBBIIICHUSA CTAOMIBHOCTH M OMHOPOIHOCTH TAMIIOHAX-
HOTO PacTBOpa B CMeCh BBOAMTCS 4% BBICOKOKAYECTBEHHOTO GEHTOHH-
Ta, IIPU 3TOM BoJOocMeceBoe oTHomieHue coctapiaer 0.78 u 0.87, mior-
HOCTB 1520 1 1430 xr/M°, a npenen npounoctst — 7.92 1 7.41 MITa. Tiums-
COHWT BBINTyCKaeTcA B BU/e TOpoliKa B Memkax ro 20.7 kr (0.0285 m”)
i 110 45 K (0.057 M) 8 CIIIA. Ha 100 KT IHIBCOHWTA PAaCXOAYeTCs He
Gonee 33.4 11 Bombl. OnTuManbHas 10GaBKa THWIHCOHUTA — 138-268 Kr/T
LEMEHTa, JomyctuMas — 530 kr/T.

Toavte noaumepnvie muxpocepnr (MINMMC) npencTargior coboi ra-
30HATIONHEHHBIE (a30ToM) MUKpocdepsl pasmepoM 50-500 MKM, HACHIII-
HOM 1wioTHOCTRIO 100-250 Kr/M3 . HMonywator ux U3 deHondopManbie-
TUAHOM CMOJEI TIOTHOCTHIO 420 1<r/M3 WM MOYE€BHHODOpMAanbIeTHI-
HOIt CMOITBL TIOTHOCTBIO 160 Kr/M’. OmmuManbHast no6aska TIIIMC co-
crapiaer 5-10% (moryckaercst 5o 20%), pe3y/bTaThl MCIBITAHUH KOTO-
peix nipu 22°C noka3aHsl B Ta0. 5.14.7.1.

Kak BraHO M3 Tabxn. 5.14.7.1, npefen npoYHOCTH Ha U3THO 3HAYM-
TeJBHO BHIIE, YeM, Hanpumep, y LUBC (1adna. 5.14.0.1), npu sToM Jutst
ToydeHus 1M’ TAMIIOHAXHOTO PACTBODA MACCA CYXOH CMECH COCTABIA-
et Beero 0.91-0.77. Ipyrum BaXHBIM IPeUMYIIECTBOM TAKMX cMeceil
SIBIISIETCS BLICOKOE COAEPKAHME BSKYIUETO H OBBILIEHHAS CTOAKOCTD
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x arpeccuBHBIM cpefaM. K nemocratkam IITIMC, xak v apyrux o6mer-
YaOUIMX 106aBOK ¢ HU3KOH IUIOTHOCTBIO, OTHOCATCS TPYAHOCTE MOJTy-
YeHUs! TOMOIeHH3UPOBAHHOM CHCTEMBI, HENOCTATOMHAS CTAOUIIBHOCTD,
paspylUeHHe MUKpPOCHEp N0 BO3NEHCTBHEM ITOBBILLICHHOTO AaBJIeHUs B
ckBaxuue, (npu 30 MIla mnoTHOCTh pacTBopa yeearnuuBaercs Ha (.22-
0.26 r/cM’), a 0GBEM TAMIIOHAKHOTO PACTBOPA 3arOTOBJIEHHBL Ha MO~
BEPXHOCTH B CKBAXWHE YMEHBIIACTCS.

IIpn ucnonp3oBaHuM MONBIX KepaMuyeckux Mukpochep (IIKMC)
YBEJIMUECHHE IUIOTHOCTH pacTBopa mpu 30 MIla cocrapnsier Beero (0.08-
0.121/cM’, a JUTS1 CHIDKEHUSE BOLOOTAE/ICH VS TIPY ITOBBILEHHOM B/11(0.9)
npumensiores nodasku KMI, ITAA u ap.

ITpu ncnoap3oBaHMy MOJBIX CTeKBIHHBIX MuKpocdep (ITCMC), B Tu.
anmpeTiposaHHEX (AIICMC), npencrapistiomx co6oi GeIblit MOPOLLOK
¢ pasmepom vactuir 10- 180 MKM, HACEINTHOM 1 UCTMHHOM IUIOTHOCTHIO 0. 16-
0.4 r/cv’ 1 0.7 r/cm’ cootsetcTBerHO, B:11 cocrasnser 0.6-0.7 pu 106aB-
kax [ICMC 60-200 kr Ha 1 TOHHY LiEMeHTa. B oTau4me OT ApyrHX ober-
YaJOIIHX A00ABOK XapaKTepU3YIOTC OTHOCUTENBHO BHICOKON YIETBHOM
1poaHocTHIo 10 18.0 MITa (nipu nasaexuu 50 MITa yBendeHye IWIOTHO-
CTH PacTBOpa TIPOHCXOIHT Beero Ha 0.1 r/cM’, ¢ OTHOBPEMEHHBIM TTOBBI-
WIEHWEM PACTEKAEMOCTH), HU3KUMU 3HAUYCHUSIMH IDIEKTPUYECKOI 11po-
HULIAEMOCTH U TUSNEKTPHIECKHX [OTEPb, XOPOLIEH TeNION30IUPYIOLIei
CIIOCOBHOCTBIO, BRICOKOM aJICOPOIMOHHON aKTUBHOCTHIO K BOAE M GOMb-
HIOH CIJIOl TTOBEPXHOCTHOIO HATSDKEHUSL. TPy 5TOM LIeMEHTHBIM KaMEHB
of1aziaeT BEICOKOM TPEHIMHOCTOMKOCTRIO, 4 eT0 TIPOYHOCTh B 1.5-2.0 pasa
BEILIE, YeM y HeMentoB QLT u LHITO, u elie MoXeT GBITh TOBbBILIEHA TUTA~
CTHOULMPYIOIIAMY U runpodobusupyommmu fobaskamu. Mcmonssosa-
HHE 00TeTICHHBIX TAMIIOHAXHBIX PACTBOPOB ¢ JOGABKAMU MHKpochep B
3amagroit Cubupm, Bosrorpaackoit n ACTpaxaHCKOM 061acTsIX TIOKA3a/I0
HX XOPOLIYIO TIEPCTIEKTURY, OCOOEHHO TTPU HEMEHTHPOBAHUA TEXHIIEC-
KMX KOJIOHH M Ha MCTOILCHHBIX MECTOPOXICHUAX C TTOHIKEHHEIM Ko3¢-
PuupenToM aHOMaIBbHOCTH. 3a pyGexkoM MUKpochepsl 110f Ha3BaHHEM
¢heponnT 7 Ap. NPUMEHSIOTCA OYEHB HIMPOKO, TIPU 3TOM €€ BOIONOTPes-
HocTh cocrarnsier 0,950 M°/T, a rutotHocTb 0.65 r/em’. TICMC BbirycKa-
1o1csa B . Horopone (OAQ «CTeiioBonokHo») U B . Axapeeska Moc-
koBcko#t obmactu (AOQT HIIO «CreknoracTuk»).
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S1.A. Przarios no 6ypoBbiM

5.14.8 AapupoBaHHble TaMNOHa)KHble PacTBOPbI

A3pHpOBaHHbIE TAMITOHAXHBIE pacTBophl (ATP) mpuMeHsIOTCS B
OCHOBHOM IIPH 60pbie ¢ KATACTPODUIECKMMM TTOTIOIUEHUAMHU, LIEMEH~
THPOBaHUM OOCAIHBIX KOJOHH B YCJIOBHAX aHOMATbHO HU3KHX TIACTO-
BBIX JaBJIEHUH M NPefOXpPAaHEHHUST MEPIIOTHBIX TIOPOA OT PAcTeILIeHMUs
(ATP umeioT B 10 pa3 HUXe TETUIOTIPOBOAHYIO CIIOCOOHOCTB, YeM O0bIT-
HBIA TAMNOHAXHBIH pacTBop). ATP oTHocATCS X Tpexdha3zHBIM NeHaMm,
COCTOSIIIIUM U3 TBEPLOH, KUIKOM U razoobpa3Hoil (a3, OCHOBHBIE Tpe-
60OBaHHS K KOTOPHIM NIpHBEACHHL B Tabi. 5.14.8.

Cocras ATP: nopraanauement tuna [TLT-1-50 wiu TTILT-11-50 npun
TeMiteparypax oT -10 a0 40°C (IIp¥ HATMYUH B CKBAXKUHE arpeCcCHBHbIX
Cpell COOTBETCTBEHHO MEHSICTCS] THIT LIEMEHTA).

Kunkocts 3aTBOpEHUsT — TIPECHAs! BOJA NTPH OTCYTCTBUM B CKBAXM-
He arpecCUBHBIX Cpejl; MUHepaTN30BaHHAas BOJA TIPH HAIMYMK coneil B
pa3pese; TP OTpULATENLHBIX TemTiepatypax 1o -10°C nydiine UCTIONb-
30BaTh KaIMiHO-1Ien0uHoi pactBop (KIIIP), cocTaB u conepxaHmne ko-
TOpPOTO NOKa3aHkl B Tabn. 5.14.8.1.

Kunkuit crabunuaarop — neHoo6pa3oBaTesb, MpeaHa3HAYeHHBIN
IUTS IUCTISPTHPOBAHMS U CTaGIIM3aIlMM MTy3bIPHKOB Ta3a (BO3/yXa) B pa-
CTBOPE B LEAX CHUKEHUS €T0 TIOTHOCTU U TEIUTONIPOBOJHOCTYU, B Ka-
YeCTBE KOTOPOTO MCHOMB3YIOTCS aHHOHOAKTUBHHE M HEUOHOTEHHEIE
TTAB ¢ nOBBILIEHHO# cofe- U mIenodecToiikocThio. Haubonee adbex-
THUBHBIMH ¥ IOCTYTTHBIMH, BEITYCKAEMBIMH OTEYeCTBEHHOH MPOMBILIIEH-
HOCTBIO, SABIAIOTCA: nephTopupoBaHHOE noauMepusyiomeeca [TAB —
KyOOKCAIUM UM CMECb Ha €r0 OCHOBE — (PTOpaM; OKCHITHIUPOBAHHBIC
ITAB: cyasdoatokcunar, cuHtaHon JC-10, KOMITO3UIUN ANKUIITOK-
cucyabdaros ¥ oneduHcyasboraToB MopneH, Kackan, IleHonudr,
BPII-31, IHC-A, AHC-BH, JlaTekc, CUHTETHYECKVE MOIOILIUE CPELICTBA
Ha OCHOBE J0eLMIGEH30ICYTHhOHATOB 1 ANKnaGeH30i1cy 1bhOHATOB Ha-
Tpusi Tuna AitHa, Kpucramn, Jlotoc, cymshonon u ap. bonbmuHCTBO Ta-
kux ITAB sBAsI0TCS reTepOnoNIpHBIMHA COERMHEHUAMHE, Y KOTOPBIX OJHa
YacTh MOJNEKY/bl, AACOPOUPYIOHIAACA Ha TIOBEPXHOCTU MY3BIPBKOB He-
MONAPHA, a ApYras MOAsApHa, CIOCOGHAs B3aUMOIEHCTBOBATE C BOAOM.
Ecnu meHbl (KMOKOCTh + ra3) TEPMOIWHAMMYECKM HEYCTOMYMBLI H3-3a
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Tabnuua 5.14.8

K p
Moka3zarenu Temneparypa,°C
-5+20 21-50

PacTekaemocTs, cM 16-19 16-19
MpoAGMKUTENBHOCTL 3arycTeBaHUR, Y-MKH >1-30 >1-30
CDDKH CXBATbIBAHUA, 4-MAH!

Hauano 22-00 21-45

KoHey <10-00 <8-00
CTabunbHOCTL, Sp 1.0 1.0
JonycTuman cTeneHs aspaunu, a, £1.5 <15
TIpo4HOCTL KaMHA NpH Marube yepes 2 cyr., Mla >0.4 207

HKoad¢uuneHT BOAONPOHULAEMOCTH

Ha ypoBHe pacTBopoB U3
0Bbl4HbIX NORTAHALEMEHTOB

KoadprumneHT KOppOIMOHHON CTOMKOCTH Yepes 360 cyr

1.0

1.0

MpumMeyanme. MepBhie TPU ROKA3ATENA M3MEPAOTCA B UCXOAHBIX TAMMOHAKHBIX pactaopax, co-

AepMalnx Bee Ao6aBKK, KPOME BO3AYXa, OCTANbHbIE — BO BCTIEHEHHDIX.

Ta6nuua 5.14.8.1

CocraB np# oTp yp
Temneparypa, fo6agka, Cogepxanue komnoHeHTos KLLP B 1 m® Boal
MM, °C KLUP, % BUJL Kr
oT +15 go -2 25 KOH 25
K2C04 25
Ao-5 5 HOH 50
K,C0, 50
A0 -10 10 KOH 100
K,C0, 100

GOJIbLLOTO KOAMYECTBA CBOOOLHOM TOBEPXHOCTHON HEPruu, TO Tpexdas-
Hele neHbl (ATP) paspylalotes JMIIB YACTHYHO. 3TOMY COCOBCTBYIOT
nobaeku [1AB, crabuwinsupyioliye U MOBHINAIIHE TPOYHOCTL NEHHL,
VIIPYIOCTh ITy3BIPEKOB, NPENATCTBYIOLINE HX KOAIECLEHIUU (CIUSTHHIO),
a TIpY BBOJZIE TBEPAOTO CTABUIM3ATOPA — YCTOMMUBOCTD MEHB! PEIKO BO3-
PacTaet, KpoMe 3TOTO, Ha YCTOWYMBOCTD TIeHbl JOMHHHUPYIOIIEE BAUsSTHUE
OKa3blBacT YACIbHAS MOBEPXHOCTh KOMIOHeHTOB ATP, a Taioke UX Mop-
Gbosorua (reoMeTpPHst) U MOBEPXHOCTHBIE CBOMCTBA MUHEPAJIOB.
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Teepablil crabunnzatop — NpenHa3sHaYeH MU AUCTICPTHPOBAHUS U
CTAabITU3ALUN TY36PLKOB TIEHE! B TAMITOHAXHOM PAacTBOPE. DTO BHICO-
KOIMCTIEPCHBIE COENMHEHMS KpeEMHe3eMa, TIIMHO3EMa U NPYTUX BEIIECTB,
o0najaloIme KpUCTALIOXUMHIECKUM CPOACTBOM K COCTABJISIIOIIUM TaM-
MOHaXHOTO PAcTBOpA, THITA DIUHOTIOPOILIKOB, IMATOMUTA, CUHTETHYEC-
KUX WIM IPUPOTHBIX ATIOMOCHINKATOB (LI€ONUThL, CHIIACT, A9POCHI H
T.L.), @ TAKXKE BOJIOKHUCTEIE MaTeprais! (acdect, Topd u ap.). B xayectse
TBEpAOro crabuim3aropa 3 dekTBHA KOHACHCUPOBAHHAS Tec0bpa3Hast
(aza B BUZIE THAPOKCUIOB KAbIiA, MarHUsl, KDEMHUS, AMOMUHUS W T.0L.,
KOTOPYK) MOXHO MOJYyYHTh HEIOCPENCTBEHHO B XKUAKOCTH 3aTBOPEHHS.

Haripumep, roGaBKa BHICOKOAMCIIEPCHOIO a3pociiia Hiik OyToKCHa-
3pOCKa C yaeJbHo# mosepxHoctsio 1750 u 3000 MQ/KI' COOTBETCTBEHHO
emte Qosiblie TIoBbIIAeT cTabunbHocTh ATP, 0cobeHHO Nocse THIPABIH-
YEeCKOH aKTHMBAlMM, 33 CUET ee aacopOuuu Ha Iy3bIphKax Bo3nyxa. Bce
3TO [aeT BO3MOXHOCTh CHU3UTh CTENEHb a’paumy 10 8-15, mOBBICUTE
MPOYHOCTh LIEMEHTHOTO KAMHS TIOYTH B B2 pa3a, (IpU 3TOM, 4eM BOJb-
L€ JaBJI€HNE, TeM BBILLE MPOYHOCTh KAMHS) U CHU3UTH IPOHHIIAEMOCTD
no 0,2-1,5 MKM’. BOJNBLIMHCTBO TBEPABIX CTAOWIN3ATOPOB HEOOXOTUMO
BBOIUTH B IIPECHYIO XUIOKOCTb 3aTBOPEHHUSI B BUIY MaJoOTo MX KOJIMYe-
CTBa, 3aTeM ILeJOYHOM KOMIIOHEHT, COM (P HEOGXOAMMOCTH) K TIlA-
TeJIbHO NePEMELINBATh A0 MOTYyYCHUS OMHOPOAHON KOHCUCTEHIIMU.

15t CHYDKEHUSI BOAOTIOTNONIEH M, BOAO— Y TA30TPOHUIIAEMOCTH TIe~
HOUEMEHTHOIO KAMHSI MOXHO BBOIUTH XHMUYECKH AKTHUBHBIE 110 OTHO-
IIEHHIO K COCTABJISIIOIIMM TaMIIOHAXHOTO PacTBOpa CUJTMKATHl HATPUA,
KaJMsl (KUAKOE CTEKNO), CIIOKCaHbI, CHAMKOHRI (Kayuyk) u ap. [lpu
OTPULIATEJIbHBIX TEMIIEPATYPax ISl GOIbLIErO CHIXEHUS TETIONPOBOI-
HOCTH LIEMEHTHOTO KaMHS MOxXHO B codetanny ¢ KIIIP BBOmuTH KpeM-
Hufoprannueckylo Xuaxoctb 'KXK-94 wmm I'KXK-94M.

TazoBas (BosnyuHas) dasa — NpenHasHaYeHa VIS CHIKEHUA TUIOT-
HOCTH TAMIIOHZXHOTO PACcTBOPa M MEHOLEMEHTHOTO KAMHS, 8 TAKKE X
TEeILIONPOBOAHOCTH. JIJIsi MOBBIIEHUS 3aKyIOpuBaonmx ¢soiicts ATP
B BX COCTAB MOXHO BBOAUTD OBJIErYatoNIe N0GABKYU U PETYIISITOPhE (1~
3MYECKHX CBOMCTB.

IMpu xaracTpoduveckoM NOMoNIEHAY HEOOXOAUMO CHAaYala CHU-
3UTb UHTEHCUBHOCTB MOTJIOLIEHHs! TIyTEM O HOBPEMEHHOTO HAMBIBA TPEX
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hasa 5 TaMNOHAKHLIE LIEMEHTHI, PACTBOPL U R0GABKM

BUJIOB HANOMHUTENEH 10 7%, WM 3aKa4KH TAMIIOHA U3 BHICOKOKOJUIO-
WIHOTO OYPOBOTO pacTBopa ¢ 100ABKOM TPEX BUNOB HAIOTHUTEIEH (TBED-
IIBIE, BOJIOKHUCTBIE, HENTYIUATEIE) B COOTHOMeHUM 1:2:2. Tak Kak y ATP
MOPUCTOCTh [IEMEHTHOTO KaMHA Ha 15-16% Gorblile, Yem y asprpoBaH-
HBIX, TO U 00BEM a3pPUPOBAHHOTO LIEMEHTHOIO KaMHS GyAeT BOJIbINe Ha
9Ty BenMuuHy. [TosToMy NIpH TMKBUTALUY TOLJIONIEHHH B HEMEHTUPO-
BaHNH 0OCATHBIX KOTOHH OyIeT 00ecteunBaThes HAeKHEIH KOHTAKT
neMeHTHOTO KaMHEs ATP ¢ MetanioM u niopompoit. Tipu atoM, eciu mmpo-
HUIIAEMOCTD TIIIACTA NP 3aKauke OOGBIYHBIX TAMIOHAXHBIX PACTBOPOB
BOCCTaHaBIMBaETCS TOMBKO Ha 19-41%, To TipH mcrnonbizoBanuu ATP —
Ha 65-89%. IpumepHsie perientypbl ATP [is pasiuyHBIX YCIOBUI Lie-
MEHTHPOBaHUS TPUBEICHBI HUXE.

J1st HOpMAJTBHBIX YCOBHI LeMeHTHPOBAHHS:

IILT (ryyme o6neryeHHbIM) + Boga mpecHas + 0.1-1.0% TIAB (s
3aBUCUMOCTH 0T 3ddekTusHocTH) + 0.05 — 0,1% aspocuna wiu 6yTox-
cuaspociuia (win 1-3% ac6ecta; 3% TMHOITOPOLIKA) + PEry/IsaTOph CPO-
KOB CXBATHLIBAHUS.

7151 ueMenTHpoBaHUs coiieit ATP roToBUTCS Ha OCHOBE BOIHBIX Ha-
CHIIIEHHBIX PACTBOPOB TAKUX XKe CONEH JITIA NPSIHOTBPAICHIAS UX PACTBO-
PEHUS HA CTEHKAX CKBAXHWHBI H OCMOTUIECKUX MPOLIECCOB!

ITUT-11-50 (unu Apyroit, ydire oGNETdEHHBIR) + BOIHBIA pacTBOp
comu NaCl, MgCl,, CaCl, umyi ux cmecs + [TAB + aspocun wim 6ytok-
CHA3POCHIL.

st yCIOBUY 3a7eraHusl MHOPOJIETHEMEPITBIX TOPO:

T T-1-50 wme I T-11-50 (ryqine obnerdenusiil) + 5% KHIP +
TIAB + aspocmut wiu 6ytoxcuaspoct + 0.1 % I'KXK-94 unu TKXK-94M.

Mertomuxka onenku csoiicrs ATP

JU1s1 OLEHKH MeHOOBpa3oBaHNs BPYYHYIO TOTOBHUTCS TAMIOHAXHBII
PacTBOp ¢ T0GaBKaMH XKIIKOTO U TBEPIOTrO CTabWIN3aTOpa, IIepeMEIn-
BaeTcd Ha Mewanke npu 4000-6000 o6/MuH. B TedeHMe 3-6 MUH., OT-
KJTIoYaeTcs Melllaika U BU3yansHO GUKcUupyeTcsl 06beM TIONyIYeHHOU
TICHBI, 2 TAKXE PasMep ee My3bIPEKOB, KOTOPBIH JOIDKEH ObITh B ITpesienax
0.5-1.0 mm. TleHooGpa3oBaHue B PacTBOpPE OLEHUBAETCST TTO0 KPATHOCTH
TIeHbI U3 BuIpaxeHus p =V, /200, tae V, — o6beM NOTydeHHOH ITEHEL, em’.
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A.A. Pasanos no 6ypoBbIM

ITpy p = 1500-3000 Kr/m’ U3 OGEMHBIX M OGNErYEHHBIX TAMITOHAX-
HBIX PacTBOPOB MOXHO roy4uts ATP ¢ p = 600-1200 Kr/M3 u Gonee.

ITnotHocts ATP u3MepsieTcsi CTAHAAPTHBLIMU TPUOOpPaMU U orpese-
asercst o Ghopmysie

Pep. = M,,/V,

rie M,, — Macca HCXOIHOTO TAMIIOHAXHOTO PacTBOpa, KT.
OueHp BaxHBIM nokasateneM ATP spisercst cTabuIbHOCTb, KOTO-
pasi onpeznesnsieTcst o opmyse

S,=h/h, =1

rae h u h;, — BeicoTa yposHs ATP B LMJIMHIpE 10 U TOCIE 3arycTeBa-
HUSL, CM.

JUist moy4eHusi cTabUJIbHOCTH, IpUroToBieHHbl ATP HantuBaioT B
LMIMHAP BbicoTO# 250-300 MM u dukcupyior h u h,,. Eciu npu 3anaH-
Hoit riotHocTH ATP S <1, To cHavana yBeTMYMBaIOT COAEPXaHHe TBEP-
JIOrO CTabUIU3aTopa, 3aTeM IPH HEOOXOIMMOCTH CHIDKAIOT BOIOCMece-
BOE OTHOLLICHUE WM YBEIMYMBAIOT COAEPXKAHUE KUAKOTO CTaGUIM3aTO-
pa (B nopsiike Hapactaouieit 3pHeKTHBHOCTH).

Crenens aspaunu ATP onpenensercs no dopmyne

8= =P
P

. (T

" "ZRT

Ie a, — CTeNneHb adpalyu NMpu atMocdhepHOM JaBIEHUH U CTaGMIIBHOC-
TH, paBHOii 1.0;

P,,, P,, — IUIOTHOCTh TAMIIOHAXHOTO M Ta3WPOBAHHOTO PAcTBOPA,
Kr/M’;

P, — armoctepHoe nasnenue, Mlla;

T— remniepatypa ATP, K;

Z — x03hGULMEHT CBEPXCKUMAaEeMOCTH Bo3ayxa, Z=1.0;

R — rasoBas nocrosiHHas, it Bo3ayxa k=29.27 m/K;

q — YCKOpeHHe CBOOOIHOIO MaaeHHUsl.
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B uenoM, peuentypa ATP gomxHa GbITh TakoM, 4To6bl COBII0AAN0CH
YCIIOBHUE 4,2 4., T[e a,, — CTeNeHb ra3MPOBAHUS TAMIIOHAXHOIO pa-
cTBOpa Ha OypoBoii, MpuBeeHHAS K JABICHUIO B CKBAXMHE.

OcHOBHbIMH HefocTatkamMy ATP SBNSIOTCS HONONHUTENLHbIE TPYA-
HOCTH B NPUTOTOBICHUM U YACTMYHAA CHXUMAEMOCTb CO CHUXEHHEM
o6beMa B CKBaXKHHE, HO He CMOTPS Ha 3T0, 9 (heKTUBHOCTL UX TIpHMeE-
HeHMA 10 DTy6uHb! 1500 M oueHb Beicoka (B CIIIA aspypoBaHHbIE cUC-
TEMBl IPUMEHAIOTCS JOCTATOYHO ILIMPOKO).

5.14.9 O6neryeHHble TaMNOHaXHbIE CMECH Ae3NHTErPaTOPHOro
NPOUCXOKAEHUA

Jle3uHTErpaTOPHBIi COCO6 MPUIOTOBICHUST OOJIETYEHHBIX TAMIIO-
HaXHBIX CMeCeil MpeIycMaTPUBACT TOHKOE MEXAHUYECKOe MaMelbue-
HHe T00ABKU WIH BCEX KOMITOHEHTOB CMECH C MOMOILIBIO Ae3HHTErpa-
topa d-6911. ITpu 3TOM NOBbIUIAETC Ve bHAS MOBEPXHOCTb YACTUIL HA
35% OT mepBOHAYANBHOM, U KaK CIIEJCTBHE, BOIONOTPEGHOCTD, TMAPAB-
JIMYEeCKasl AKTUBHOCTD U CTEeNeHb roMoreHn3auuu. KpoMe storo, tam-
[TOHAXHbII PACcTBOD, IPHTOTOBNEHHDI 13 MaTepUaoB nocie qe3uHTer-
PpaTtopHOil 06pabOTKH MMEET BLICOKYIO CEIMMEHTAIMOHHYIO YCTONUN-
BOCTb, @ PACTEKAEMOCTb CMECH CHIKAETCS! [IOYTH B 2 pasa P OIMHAKO-
BbIX B/C OTHOLIEHUSX 32 CUET YBEAUYCHUS YHC/Ia KOHTAKTOB U CIJI B3a~
MMOIEMCTBUA YACTUL KOMIIOHEHTOB TaMITOHAXHOM cMecH. Ipeaen
MPOYHOCTH LIEMEHTHOTO KAMHH Ha M3THO YBEJINYMBACTCA HE3HAYUTEIb-
HO, a Ha CXaTHe ee POCT cocTasiseT 10 45% 1pu Temneparypax oT 22 1o
75°C. HanpumMep, fe3uHTerpaTopHas o6padboTka eMEHTHO30IbHBIX CMe-
ceit (3C) B cootHowenun 50:50 mpuBogUT K POCTY €€ YOENBHOM MO~
BepxHoCTH ¢ 718 110 1020 M%/kT, a ipourocty ¢ 1.6 5o 2.1 MITa nipu 22°C
TIpY HE3HAYUTENBHOM CHIDKEHUU PACTeKAEMOCTH. DTH CBONCTBA MOTYT
CIIYXWUTH OJJHUM U3 PeIIeHHH BONPOCA HEMEHTHPOBAHMS CKBAXUH [PU
HU3KHX [TOJIOXKHMTENbHBIX TeMriepaTypax. [Ipu me3uHTerpatopHoit o6pa-
60TKe LeMeHTHO-MenoBoit cMecH { LIMC ) B coorHoweHuu 70:30, poct
YIETbHO# NOBEPXHOCTH COCTARTSET OT 376 10 532 M /KT DY pE3KOM CHHU-
XKEeHHUU PacTeKaeMOCTH 10 14 cM, a pocT IIpoYHoCTH B 1,8 pasa mpu 22°C.
JesuHTerpatopHas o6paboTKa CTAHIAPTHOTO TAMIIOHAXHOIO PacTBopa
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f.A. Pasanos 10 GypOBLIM

nossonsier yeauunts B/C otHoweHue ¢ 0.5 10 0.8, a MWIOTHOCTH CHH-
3uTh ¢ 1800 10 1550 kr/M’ Gea MpuMeHeHus obIerdaroluux 106aox. [Tpy
9TOM Tpeen IPOYHOCTH HEMEHTHOrO KaMHs Ha WU3rub u cxarue, He
MTOABEPTHYTOr0 Ae3MHTETPATOPHON 0GpaboTke, Mpu yBenuyeHud B/C
oTtHowmeHus ¢ (.5 1o 0.8 cHmxaercs ¢ 3.5 10 1.2 MIlan c 7.4 o 1.7 MIla
COOTBETCTBEHHO, a MOC/Ie AE3UHTErpaTopHoil 06paboTKH NPOYHOCTb Ha
u3rub coxparsiercs B npenenax 4.0 MIla.

st nonyyenus: nogo6Horo adidexra B ycnoBusix 6ypoBoii, HE06X0-
TMMO TIPU 3aTBOPEHUU TAMIIOHAXKHEIX PACTBOPOB (B PSIE CIIYIAEB XKUI~
KOCTEH 3aTBOPEHHs) TPOIYCKATh UX Yepe3 THAPOAKTHBATOPHI pasiiny-
HbIX KOHCTPYKLMIA. [Je3nHTerpatopHas o6paboTka BSOKYLIMX U N0DABOK
K HUM TIpOM3BOAMTCA B T. AkTioOuHCKe (KasaxcraH).

5.15 YTAXENEHHLIE TAMNOHAXHbBIE LEMEHTbI U PACTBOPbI

VTsIKeNeHHbIe TAMIIOHAXHBIE LEMEHTH IPUMEHSIOTCS TTPH Hajiu-
YHH B CKBaXXHHE aHOMAJBHO BBICOKHX IUIACTOBBIX NABIEHUH, Fle Ui
MPOMBIBKY NPH GYpeHUH UCITONB30BANICS GYpPOBOIl pacTBOP ¢ IUIOTHOC-
10 1800 kr/M° 1 Gosee. B KauecTBe YTSIKeTUTENEi HCIONB3YIOTCS e~
MatuT, GapuT, deppodocdop, raneHuT, GeppocHanLIMi, a TPH yTIKe-
nenuu go 2000 kr/M® 1 Gonee nocratoyHo cEH3UTh B/11 Ko 0.32 1 mo6a-
BUTBH MacTUGhNKATOP W (FUTM) 3aTBOPEHHE NTPOU3BECTH HAa BOAHEIX pa-
ctBopax coneit (NaCl, CaCl,, MgCl,, ZnCl,, ¥ 1p.) Npu TeXHONOrMYEC-
KO HEOOXOMUMOCTHU. YTSIKEJIEHHBIE LIEMEHTH! BBIITYCKAIOTCS 32BOJAAMH,
¢ MOMOUIBIO JE3UHTErpaTtopa U roTopatcsd Ha OypoBoil myTeM Ipeasa-
PUTETHHOTO CMELIMBAaHNS YTSKEIUTeNst M BsXyluero Bemecrsa. [Ipu
3TOM, eC/IM KayeCTBO YTSDKENEHHbIX [IEMEHTOB 3aBOACKOTO M A€3UHTEr-
PaTOPHOTO IPUTOTOBIIEHUSE TIPUMEPHO OIMHAKOBO, TO B IOC/IEAHEM CITy-
4ae CMECh NOJIYYAETCS] HEAOCTATOYHO OAHOPOAHON M CENMMEHTALIMOH-
HO HeycToiunBoil. OCHOBHBIE TPeOOBAHUS K YTSXKENTEHHBIM LEMEHTAM
TpyBeIeHH B Tab. 5.15.

emenrs Tna YT mo TY320-00136751-010-96 cocrost us 40-50%
NOPTIAH/LEMEHTA WIH CTPOUTEIHHOTO LieMeHTa, 60-50% XenesnucToro
YTSIKENUTENA, JyYllle MarHETUTa, OKa3bIBAIOIIETO MEHee BperHOe BIIHs-
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Tabnuua 5.15

Nokasatenu Hopmbl 4091 LiemenToB

yur-i Yur-2 yuy yuiy yuy Y
1-120 2-120 1-200 [2-200

YaenbHan noOBEPXHOCTL 250 220 230 200 230 200
uemenTa, M°/Kr

He meHee

PacTekaemocTb, CM

He MeHee 18 18 18 18 18 i8
MnoTHOCTL Tamno-

HEMHOIO pacTeopa, 2060- 2160- 2060- 2160- 2060- {2160-
r/m® 2150 2300 2150 2300 2150 | 2300

CpoK# CXBaTLIBARUA
TAMNOHAXHOTO pacTBopa;
Ha4ano, Y., He paHee 175 1.75 20 2.0 3.0 3.0
KOHEL, 4., He No3aHee 5.0 5.0 8.0 8.0 10.0 10.0
Mpeaen npoYHOCTH
LEMEHTHOIO KaMHS
npy u3rube yepes 24 4.,

Mla, He MeHee 25 25 25 25 25 2.5
Temnepatypa npumenenus), | 20-100 | 20-100 | 80(40)- | 80(40)- | 160-250 | 160-
°C (130) (130) 160 160 250

MprMeuaHue. B croGKax yKasaHbl AONYCTUMbIE TEMNEPATYPbI NPUMEHEHUS.

HHE Ha KayecTBO LIEMEHTHOTO KaMHsl M CIOCOBHOTO 06Pa30BbIBATh T~
porpaHaThl, yCTOMYKBbIE B CY/Ib(aTHLIX cpefax. 3aTBopeHHe BeeX LEMEH-
TOB, OTMEYEHHBIX B TabJIM1Ie, BO3MOXHO Ha MPECHOM U MUHEPATH30BAH-
Ho# (mo NaCl) Bone npu Jto60oM HaChILIEHWH, TIe COAEPKaHUE HOHOB
Mg” nonyckaercs 3.0 /i u 6onee, a SO — 0.5 r/n 1 60see (L5 LEMeH-
ToB thra YIIIT). Ipu nobaBke KeIe3uCTHIX YTSKEIUTENeH B LIEMEHTHI
tuna YT npu 20°C, npoyHOCTh HEMEHTHOTO KAMHS Ha U3rHO U CXaTHe
cumxaerca Ha 20 u 40% cootseTcTBeHHO, a TipH 75°C — Ha 50%, no cpas-
HEHMIO C «UUCTBIM» 1IeMEHTOM. TIpH NMOBBINEHHBIX TEMIEPATYPaX BBO-
JUTCSH TLTACTUDUKATOP — JIMTHOCYBGOHAT TEXHUYECKHIT TOPOLIKO0G-
pasubiid (JICTIT) — npexsee HasBanue CCB ot 0.1 no 0.25% wnu npy-
ro#, aHAJIOTHYHBIH 110 3dxbeKTHBHOCTU. Bbixoa pacrtBopa u3 1T LleMeHTa
B 3aBHcHMocTH ot B/II; 0.62-0.64M° anst VIII™-1 u 0.58-0.6 mna YIIT-2.
Hemenrni Tuna YL no OCT 39-014-80 cocTosT N3 AOMEHHOTO IPaHy-
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nmuposanHoro nutaka no FTOCT 3476-74, ue meHee 25%, TaMIOHaXHOTO
nopraanauemerta NIT-11-100 no 'OCT 1581-96 win nopraaHaueMeH-
ta Mapku 400 u 6onee mo F'OCT 10178-75 (To/BKO /11 LEMEHTOB THIIA
VILLL 1-120 u VLI 2-120), se 60nee 20% 1 XeNe3MCTOTO VTSKENUTE-
511 He Gosiee 75%. KpoMe 9TOr0 BBOISATCS PETYJISTOPHI IIPOLECCOB THA-
parauuu (¢ 50°C) — vurpwiorpuMeruindocdonoras kuciora (HTD) no
TY 6-09-5283-86 10 0.25%, Wiy npUpoaHasi M CHHTETHYeCKas BUHHOKA-
meHHas kuciora o TOCT 5817-77 u TY 6-09-3939-75 coOTBETCTBEHHO
no 1.0; mactucdukarop — CChb no TY 54-028-00279580-97 ot 0.1 mo
0.25%, v deppoxpommurtocyibposat (PXIJIC) mo 0.5%; Guxpomarst
Hatpus win Kamuns no FOCT 2651-78 u 2652-78 cootBeTcTBEHHO 0T 0.1 10
1.0%. MMpu stom B/L zonxHo 66tth 0.35 st uementos YIIH1-120(200)
u 0.32 — misg YIIIII2-120 (200). Tpu Temnepatype 160°C u 6onee 106aB-
Ka MOpTIaHALIEMEHTA (aKTUBATOP) UCKITIOYAETCS], TAK KAK MPOYHOCTD Lie-
MEHTHOIO KaMHA U 6e3 Hero JOCTATOYHO BhicOKa. OCHOBHBIM HEZOCTaT-
KOM Takux LIEMEHTOB SIBISIETCS HEAOCTATOUHAS CeMMEHTALMOHHAs YC-
TOWYNBOCTb, OCOOEHHO LIAKOBBIX PACTBOPOB. [1pu OTCYTCTBUM yTSIKE-
JIEHHBIX IEMEHTOB 3aBOJCKOTO M3TOTOBJIEHHS, K TopTiaHauemenTy [T T-
11-100 (umu mnaky) goGapnsieTcst GapuT, CITOCOGCTBYIOLIMI MEHBLIEMY BO-
JnooTaeneHnIo Ha 20-30% B cpaBHEHHM ¢ MATHETMTOM, BBUIY GonmbInei
IUCTIEPCHOCTH M rapoduibHocTH 6apuToBbIX YacTiil. I1pu Temnepa-
Typax 20-100°C peKOMEHAYIOTCS. CMECH LIEMEHT-6apUT B COOTHOLUIEHUU
2:1 wnu 1:1, a npu temneparype 100-200°C — 1tak-6apuT ¢ TAKMM Xe
cootHolueHueM npu B/1J 0.36-0.38 u 0.33-0.35 cootBercTBeHHo. TTpu
3TOM U3 cMecH 2: 1 momydaeTcst INIOTHOCTB TAMIIOHAXHOTO pacTopa 2000-
2100 kr/M°, a u3 cMecu 1:1 — 2100-2180 kr/m’. Cpoku cxXBaThiBaHms M
TPOYHOCTE peryiupyiores aobaskamu CCB u xpomnuka 1o 0.1% xaxno-
ro u Gosee. OCHOBHBIM HEIOCTATKOM TAKMX LIEMEHTOB SIBISIETCS HEO-
CTATOYHAS ONHOPOMHOCTh cMecu. [Ipu UCNONB30BAHUHT yTaKeauTeReH
deppodroctopa, raneHuTa, heppoCHIHLMS, MOXKHO NOTYYUTh TVIOTHOCTh
TaMHoHaxHoro pacrsopa 3000 xr/1 M’ 1 Boiee, HO OHY CNOCOGCTBYIOT CHH-
KEHHIO TPOYHOCTH LIEMEHTHOTO KaMHsI B IBa Pa3a H YILIMHEHHUIO CPOKOB
cxpaTbiBaHus. [To3TOMY MX UCTIONB30BAHHE BO3MOXKHO TOJNBKO B 0COOBIX
(aHOMANBHEBIX) YCJIOBUSIX, rIe TpeGyeTcsl O4eHb BHICOKAS IIOTHOCTb. Xa-
PAKTePUCTHKA YTSIKE/IUTe/IeH IPUBeeHa B II. 4.
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5.16 TEPMOCTOMKUE TAMMOHAXKHbBIE LIEMEHTbI
1 PACTBOPbI

IMopTAaHALEMEHT ¥ €10 HEKOTOPHIE Pa3HOBMAHOCTU, SABNASACH BhI-
COKOOCHOBHBIMU {[IIEJIOYHbIMU) TEPMOIMHAMUYECKM HEYCTONIMBBIMHK
BELIECTBAMH, Pa3pyLIAOTCs YXe [IPU TeMIiepaType Boilie 60°C, B OCHOB-
HOM 3a cueT NEePeXPUCTALIN3ALIU (YKPYTIHEHUE KPUCTAIUIOB) MuUHEpa-
JIOB — TIJIaBHEH (amioMUHaTa U amoModepprTa). [103TOMY OCHOBHBIM
YCJIOBHEM TEPMOCTONKOCTH MOPTIAHALEMEHTHOIO KAMHS TIPU TeMIepa-
Type 60-100°C stBsieTcsl HATUYKME TEPMOINHAMUYECKH YCTOMUMBBIX CO-
eNVHEHUH, KOTOpbIe ObI 06113124 CTPYKTYpOoOGpa3yoliMU CBOMCTRA-
MU B Npollecce IUpaTallui M TBEPIEHUS, a TAKKe MUHMMAJIBHOE CO-
IepXaHUe MUHEpanoB — rulaBHeil. Torma TepMOCTORKOCTD MOPTAaHI-
1IEMEHTOB, COIEPXAILMX CHJIMKATh KATbIIUSI MOXKET ObITh TOCTUTHYTA ITPU
HM3KOM CTENeH) OCHOBHOCTH Baxyuiero Bewecrsa (CO<1.2), koropas
TIONY4aeTCs IPU BBOJIE 100aBOK C KUCIOTHBIMY CBOMCTBAMH (HAaNpUMeEp,
OKCHJa KPeMHUS B BUAE KBapleBoro mecka). CiaeayeT yyecTh, UTO U3
OCHOBHBIX OKCUIOB KITMHKEpa — OKCHJI KalbUUs — 00/1aa6T OCHOBHBI-
MH (LIETOYHBIMU) CBOMCTBAMHU, OKCUI KpeMHHUA (Si0,) — KUCTOTHBIMH,
OKCHIIbl AJIIOMUHHS W XeJe3a UMEIOT aM(OTEPHbIE CBOMCTBA (TO €CTh,
TIPOSIBASIOT KMCAOTHBIE CBOMCTBA K CaO NpH MOBLILIEHHBIX TEMIIEPATy-
pax ¥ LWEJNOUHBIE K IPYTUM OKCHAAM).

5.16.1 LieMeHTHO-NecuaHble (KPEMHE3eMUCTbIe) CMecH

LleMeHTHO-ecUaHble CMECU COCTOAT M3 MOPTAAHAILEMEHTa THUIA
TTLT-11- 100 u HeMONOTOro KBapLIEBOIO NECKa B COOTHOLIEHH OT 3:1 0o
1:1 v npuMensioTes nipu Temnepatype 75(60)-120(140)°C u uemeHTH-
POBAHWM OGBIUHBIX M COMEHOCHBIX oToxeHuit. pu temneparypax me-
nee 75°C mecok ABAACTCS TIPAKTUYSCKM WHEPTHEIM HAMOJHUTEIEM U
CXBATLIBAETCS MEIJICHHO, 4 TPY G0JIee BHICOKMX TeMIIePaTypax B3auMo-
IeHCTBYET He TONBKO ¢ THAPOKCHIOM Kalbliusi H THIPOCKIINKATAMHU, HO
M C THIPOATIOMMHATAMHU € 00PA3OBAHUEM [HAPOrPAHATOB BLICOKOM Mpot-
HOCTH, CTOMKMX K Cynb(paTHOI arpecch. [lecok JOKEH UCHOMBL30BATLCH
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TOJIBKO PEMHOM WM OBPAXHEIN C YIEIbHOM MOBEPXHOCTHIO 300 MY/Kr U
cpeqHUM pasMepoM dacTull 0.5 MM U MeHee IUTS IPEJOTBPALLEHHUS €10
BBITIQ/IAHUST B OCAIOK, TIPH 3TOM BOJCOTACICHHUE MX OOJIBIIE, YEM B «UM-
CTBIX» TAMITOHAXHBIX PACTBOPAX.

Oanoit U3 PasHOBMAHOCTEH MECYAHUCTOIO LieMEHTa SBJSETCS KOM-
TIO3MIMA COBMECTHOTO TIOMOJIa IIPONYKTa O6XMra TBEPLOTO OCTATKa OT-
XONOB COROBOTO Mpou3ssoacTBa — 20%, TIIT-11-50 — 60%, kBapleBoro
niecka — 16% u runca — 4% (TY 39-0147276-002-85 r. Crepauramak).
OCHOBHBIMY ITPEUMYILLECTBAMH ITOTO LIEMEHTA SIBJISIOTCS BO3MOXKHOCTh
MpUMeHeHust TIpH TeMmeparypax 20-120°C, Hanuuue addexTa pacuiv-
peHusl, IOBBILCHHAS CEMMEHTALIMOHHASI YCTONUMBOCTD ¥ TIPOYHOCTh
Ha u3rub (uepes 2 cyToK npu Tenepartypax 22, 75 u 120°C cooTBeTCTBEH~
HO 2.9; 4.4; 8.5 MIla). B CIILIA B Ka4ecTBE TEPMOCTOMKIX HEMEHTOB UC-
MONB3YIOTCA HEMEHTHO-TNecYaHble (TOTOBATCH Ha 6ypoBOi) H H3BECTHA-
KOBO-KPEMHE3EMHUCTBIE.

5.16.2 llinakonecyaHble LLeMeHTbl COBMECTHOro nomona

IInakonecyanbie eMeHTH COBMecTHOro nomona (IITILC-120 u
WIANC-200, roe uudpsl 0603HAYAIOT TeMNEpaTypy UCHBITAHUSA), OT-
HOCATCH K KATEropUy GeKJIMHKePHBIX M BhinyckawTes mo TY320-
00136751-008-96. OHU COCTOSNT U3 MOJOTOTO AOMEHHOTO LLTAKa U KBap-
HEBOTO MECKa C YAEMBHOM MoBEPXHOCTBIO 300 M*/KT B cooTHOIEHUH §0-
60 macc. u. nutaka, 20-40 macc. 4. riecka, 30-31 Macc. 4. BOIBI IPH TEM-
nepatype 120°C u 1:1 mpu temnepatype 200°C u 6omree. Ipumensiores
TIpY LIEMEHTUPOBAHWM OBCATHBIX KOJOHH B OOBIYHBIX YCJIOBUSIX, @ TAK-
Xe OTJIOXKEHUH rajifTa ¢ npomiacTkaMu 6MwWoduTa U APYruX MarHUe-
BBIX COJIEH, 4 TaKKe TpH Moo MUHEPATH3ALNK TU1ACTOBBIX Bol. Tpn
3TOM POJIb BIXYILETO BBHITOMHAET 1UIAK, AKTHBHOCTH KOTOPOTO MOBbI-
LIAETCSA C POCTOM TEMIIEPATYPHL, 4 TECOK BBITIOMHSIET PO 3aMeLTUTES!.
B peuienType HCIONB3YIOTCA TONBKO OCHOBHBIE JOMEHHBIC LITAKU, KO-
TOPBIE CONEPXKAT Te XKe OKCHUIBI, UTO Y MOPTIAHILEMEHTHBIH KIIMHKED,
HO B HUX MEHBIIIE OKCUA0B KaTbIMs ¥ GOMbLIE OKCUAOB KPEMHUS 1 allio-
MUHHS, YTO HO3BOJISIET NOTYYaTh HU3KOOCHOBHOE, MEHee aKTHBHOE BS-
Xyllee BEILECTBO, 110 CPABHEHMIO C NOPTAaHILEMEeHTOM. Moayib ak-

334
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Tabnuua 5.16.2

T K Tana WnNuc

Mokaszatenu wnuc-120 wnuc-200

YaenbHan noBepxHocTs, M’/Kr 300130 260++20

PacTekaeMocTb, cM 18-20 18-20

PeXnM UcnbiTaHms:

Temnepatypa, °C 120+3 20015

AaBnehkve, MMa 4015 6015

Bpems BbIXOAia HA PEXMM, MUH, NPY ONpeAenerny:

CPOKDB CXBaTbIBaHWUA 455 80+10

NPOMHOCTH 6010 150120

Aobaeka 3amepnutenei CCB v xpomnuka, % no 0.2 no 0.5

CpPOKM CXBATLIBAHMS C 3AMEANUTENSMH, Y:

Hayano, He pavee 2 2

KoHeL, He nosaHee 10 8

TMPOACAKUTENLHOCTL TBEPAEHMA NPH ONpeaeneHu

MPOYHOCTH, Y 4812 24+1

Mpepen NpeYHOCTH 1pu u3rnbe, MNa, ke meHee 3.0 4.5
LTemnepa'rypa npumMenenun, °C 80(40)-160 160 (100)-250

MpumMeuanue. 1. B ckoGKax — AONYCTMMAR TEMNEPATYPa NPUMEHEHWS,
2.MpoyHOCTE OnpeaenseTca Ha o6pasuax — npusMax, pasmepom 20x20x111 mMm.

TUBHOCTHA OCHOBHOI'O LIUTAKa IOKEH ObITh He MeHee 0.17, a moayns oc-
HOBHOCTH

ALLO,

SiO, %

E‘
d M, =
_ CaO-Mg0

o= Si0,ALO, % ne menee 1.0.

OcuoBHble TpeGopanus K LiemeHTam Timna LITTIC nokazadb B Tab1.
5.16.2.
KameHb U3 3THX LIeMEHTOB KOPPO3UOHHOCTOEK K BO3AEHCTBHIO ar-
PECCHBHbLIX CPE/l M NMPAKTUYECKHM ra30HEIPOHULIAEM.
TIpu ucronssosanuu uemerra IIITLHC-120 Hike 120°C, Heobxo-
MO BBOAMTb MHTEHCH(DUKATOPBI TBepAcH!s (10 10% nopmiaHALEeMEH~
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Ta), B PE3yJIETaTE Yero aKkTUBHOCTb 3TOTO LieMeHTa Bbiwe, yeM LITTLC-
200. Cpoky cxBaThiBaHus perynupylorcd nobaskaMu CCB, xpoMmuka,
KabLIUHUPOBAHHOM COABL, MOAMMEPOB M Ap. HemoctaTkaMu AaHHBIX
HEMEHTOB SIBISIOTCS UIMPOKUE TIpeeabl KolebaHus cocTaBa IINaKoB,
GBICTpOE 3arycTeBaHKe NpU BBoAc noprianaueMenta (LLITTLHC-120),
COBMECTHBII NToMoJ1 ¢ nopmiaHaueMentoM (LLITIIIC-120), B pesynwrare
H3MEHSIOTCSl TOBEPXHOCTHBIE CBOMCTBA MOCJEIHEr0 M HEAOCTATOYHAs
ceJMMEHTALIMOHHAs YCTOMYMBOCTD. JI/Isl OBBILIEHUS CENMMEHTALIMOH-
HOM YCTOWYHMBOCTH BBOAUTCSA 10 12.5% GEHTOHMTOBOIO IIMHOMOPOIIKA
WIN JUATOMHTA, WIH YMEHbLIAETCS BOAO-TBEPAbIX HaKTop, a cTabWIH-
33aTOpaMiu LIJIAKOBLIX PACTBOPOB SIBIAIOTCA CyNb(aThl KAIbLIUS, XKeJle3a,
MEOW U TMIICOTIMHO3EMUCTBI LIEMEHT.

5.16.3 Winakonec4aHbl LEMEHT apMUPOBaAHHbLIA

llTnakonecuansiit LeMeHT apMupoBaHHblii (TY 39-909-83) Beinyc-
kaetcs 2-x mapok: ILITTIIA-120 n [ITTIA-200 u npuMeHsieTCs V1S W30-
JALUNH OGBIYHBIX COJEHOCHBIX OTJIOXEHUI npu TeMnepatype 80-160°C
(LUTTLIA-120) n 130-250°C (LLITTLIA-200).

LLTILIA nomy4aeTtcst myTeM CMELIMBAHUS 10 OAHOPOIHOTO COCTOSTHHUS
COBMECTHO U3MENIbYEHHBIX FPaHyJTHPOBAHHOIO AOMEHHOTO HUTaKa ¥ KBap-
LIEBOTO TeCKa ¢ nocheayouiei 4o6aBKoi NOpmIaHALEMEHTA, apMUDYIO-
LIEro KOMIIOHEHTa U rutacTudukaropa (mis HITILIA-120). o apyromy
apuaHTy uemeHTtsl LUTTIIC-120 u IITILHC-200 cMewnBatoTCs ¢ apMu-
pytoweit 106aBKOI 1 TIaCTH(hHUKATOPOM B 3aBOACKHMX WIH TIPOMBICIOBBIX
YCNOBUSIX, B pe3yibraTte uero nmojy4aiorcs ueMentsl LITILHA-120 u
LLTTLIA-200, ocHOBHBEE TPeOGOBAHKS K KOTOPHIM HATOXEHbI B Ta01. 5.16.3.

5.16.4 BenuTo-KPEeMHEe3eMUCThIH LeMeHT

Benuro-kpemHesemucThiil tement (BKL) cocTouT M3 MaloakTHBHO-
ro (KaK W JOMEHHbIH LTaK) HedeJMHOBOrO 1UTaKa (OTXO/ NPOM3BOACTBA
IIMHO3eMa 13 He(eIMHOBBIX TIOPOI), COCTOALLMIA, B OCHOBHOM, M3 MHUHe-
pana 6eauta B-2 CaO-SiO, n MOIOTOrO KBApLIEBOTO MECKA B COOTHOLLIEHHN
or 3:1 go 1:1. BKL] npumensiercs mpu temneparypax 120-250°C u Bbie,
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Tabnuua 5.16.3

K Tvna WNUA
Hopma ans uemeHToB
Mokasatenu LWMNLUA-120 LWINUA-200
YpienbHas noBepXHOCTb, M>/Kr 250 250
PacteKaemocTb, CM, He MeHee 18 18
MnoTHOCT, Kr/M® 1820160 1820160
CpOK# CXBaTbiBaHHA,4
Hayano, He paHee 2 3
KOHeL, He 74 8
Mpezen NPoYHOCTH NpH U3ruGe Yepes
244, Mlla, He MeHee 3 5
YAPOCTOMKOCTL TAMNOHAKHOTO KaMHs
yepes 244, [ik/M?, He MeHee 1000 1000
%, He Gonee 2 2
PeXHM UCTbITaHNs:
Temnepartypa, °C 12043 200+3
naenenve, MlMa 40+2 6013
Cocras,%:
WNAK AOMEHHbIM, rPaHyNMpPOBaHHbIA 270
(FOCT 3476-74)
necok ksapuesbiit (TOCT 22551-77) <50
MAUT-1-50 uam NUT-I-100 (FOCT 1581-96)
WK NOPTNAHALEMEHT MapKu He Hike 400
(FOCT 10178-85) anst LIMLA-120 <20
ac6ecT xp M 7 copra (FOCT 12871-93E) <10
Pery, pi 17 p <2 (Ha cyxoe BelLecTso)

TIPH 9TOM €10 y/Ie/bHask IOBEPXHOCTh CocTanJsieT 920-360M’/KT, IWIOTHOCTH
pactBopa 1800-1900 kr/m’ nipu B/T=0.38-0.42, 1penen mpOYHOCTH TIpH
u3rube yepes 48 4 tBepaenust 9.5-13.5 MIla npu temneparype 200°C. ITpu
6oJIblIIEM BOXOTBEPAOM OTHOLIEHMM HeoOXoauMa 100aBKa GEHTOHUTOBO-
TO IJIMHOMIOPOLIKA 10 5% 1JIs1 IOBBIIEHUS] CeIMMEHTAIIMOHHON YCTONYM-
BocTU. PasnoBupHocTbio BKL siBnsieTcst 6euTo-TpenebHbli LEMEHT, CO-
crosiimii u3 60% HedennHoBoro uuiaka, 30% ksapuesoro necka u 10%
Tperiesia wiu ornoku. CTaGUIIbHBINA PACTBOP M3 TOTO LEMEHTA MOJIyJaeTcst
npu B/T 0.7-0.8, npu muotHocTH pactBopa 1550-1600 Kr/M’, ¥ Tipezieie
MIPOYHOCTH TIPY U3rnube uepe3 48 4 TBepaenus npu Temmepatype 200°C —
3.5MIla. Ipyroii pasnoBuaHoctsio BKI siisiercst y-BKII, cocrosumit u3
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50-65% caMopacchIAIIIErocs TaKa (OTXOL TIPOM3BOICTBA PAhUHIPO-
BaHHOTO QITIOCOBOTO heppoxpoMa, HazsiBaeMbil depponblibio) 1 50-35%
MOJIOTOFO KBapleBoro necka. CTabuibHBIM PacTBOp M3 3TOTO LieMeHTa
Tonygaercst pu B/T 0.55-0.59, npu miotHoera 1650-1680 xr/m® 1 npexe-
JIe TIPOYHOCTH Tpy u3rube npu temneparpe 150°C — 3.3-5.4 MIla. Iipu
HeobxomiMocTH { TeMireparypa 100-120°C) B kauecTBe yCKOpUTENS 1006aB-
JsieTCs KaTbLUMHUpoBasHast cona 10 5%. BKII 1 ero pasHOBHAHOCTH MeHI-
JICHHO CXBATHIBAIOTCSI B TIEPBBIE 2-3 CYTOK Jaxe NP BBICOKKX TEMIIepaTy~
pax, TI03TOMY HeOBXOMMMOCTE B 3aMEIUTHTENISIX BOSHUKACT TOJIBKO TIPU TeM-~
meparype 180°C u Gosee. Bricokass TepMOCTOMKOCTD LIEMEHTHOIO KAMHSI,
CBA33HHAS ¢ MEMIEHHON IMIapaTalieii 1 00pa3oBaHUeM HU3KOOCHOBHBIX
CUIPOCILTUKATOB, CTAOWIBHOCTD COCTaBA He(hEIMHOBOTO [1UIAKA MTO3BOJ-
10t cuprath BKII 1 ero pasHOBUIHOCTH OTHUM M3 JIy4YllIUX LIEMEHTOB 19
BHICOKOTEMTIEPATYPHBIX CKBAKHH.

5.16.5 LlemeHT TaMNOHaMHbLI# ANA NapoHarHeTaTenbHbIX
CKBaUH

HTIIH npennasHaveH IS LEMEHTUPOBAHMA CKBAXMH IIpU pa3pa-
60TKe HEDTIHBIX MECTOPOKIEHWH TEPMUUECKUMU METOJAMU, ITyTEM
HAMHETAHUs TOPSIYETO TIapa ¥ MapOBO3AYITHON CMECH C TeMIepaTypoi
10 350°C. Cocrap UTITIH: nomenHbIit rpanyauposaHubiii nutak FOCT
3476-74, ue 6onee 30%; xkvapiieBblit iecok — TOCT 22551-77, ne Gonee
30%; nmoptnanaueMenTs! ITLT-1-50, wm MTHT-1-100, wn THIT-11-50
wnu TIOT-I1-100 — TOCT1581-96, wm IIOpTIIaHJILICMCHT mapku 400 1
poime TOCT 10178-85, He Gosnee 60%.

Texumgeckue tpedopanust k LITITH-TY39-1057-85:

VaenpHast IOBEPXHOCTD, MZ/KF, HE MEHEe 320 £30
PacTekaeMoCThb, CM 18-22
Cpoku cXBaThIBaHUA NpH t=2242 *C,u:

Ha4aJo, He paHee 2-00

KOHeL, He Mo3IHee 7-00
TIpenen mpoyHocTH Yepe3 48 4 TBepaexus npu 22 °C, MIla:
Tpy U3rube, He MeHee 1.5

TIpH CXaTUH, HE MEHEe 25
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5.17 KOPPO3VOHHOCTONKUE LLEEMEHTbI U PACTBOPbI.

TlopTnaHOleMeHT K LIeMEHTHBIl KAMEHb HA €0 OCHOBE HO CBOEH
TIPUPOLE TEPMOAMHAMUYECCKHI HEYCTOMYMBBI, OCOOCHHO B BOAHbBIX pa-
CTBOpaX PasIMYHBIX COMEH U IPU ITOBBIIEHHbHIX TEPMOBAPUYECKUX YC-
JIOBUSIX, BBUAY 00pa3oBaHus PY FUAPATALIMM U THAPONI3E PEAKLINOH-
HOCTIOCOBHBIX, BHICOKOOCHOBHBIX TMAPOKCHIA KANBINA (M3BECTH), THAL-
POCHJIMKATOB U THAPOATIOMUHATOB Kabiiusi, (heppUTOB U anioModeppu-
70B. [103TOMY Iist IONYYEHUS KOPPO3HOHHOCTONKOIO 1IEMEHTA HeoOX0-
JHIMBIM U OBSI3aTENbHBIM YCOBUEM JIOMKHO OBITH MEHBUIES COnEpKaHYeE
MM OTCYTCTBUE B COCTaBE UEMEHTHOIO KAMHSI TAKUX coeanueHuit. Jipy-
THM YCJIOBHEM KOPPO3ZUOHHOM CTOUKOCTH SIBSIETCSA UCTIONB30BAHME HU3-
KOOCHOBHBIX BSLKYIUIMX (Pa3HUHBIE LIAKH), B KOTOPBIX COAEPKAHUE CBO-
GoaHoi M3BECTH U OCHOBHOCTh THAPATOB MEHBILE, YeM B NOPTIAHALE-
menTe. [1py OTCYTCTBUM CHELMATBHBIX KOPPO3MOHHOCTOMKUX UEMEHTOB,
CHUXeHHE CYABbGDATHON KOPPO3UH MOXHO JOCTHYD ITYTEM OrpaHUyYeHUs
COfIepPKaHMsT TPEX-KATBLMEBOTO ATIOMUHATA B NOPTIAHALEMEHTE 10 5%,
WK 3aTBOPEHUEM TOPTIAHALEMEHTa Ha pacTBOPE cyMbdaTa HATPUSA KK
Ipyrux cynsdatos 1-3%-Hol KoHLeHTpauu. JpyruM cocoGoMm siBss-
€TCsI BBOJ B MOPTNAHALIEMEHT aKTHBHLIX MUHEPATBHBIX J0GaBOK, KOTO-
phbie, cBSA3BIBAS CBODOMHYIO M3BECTh, 3HAUMTEILHO YMEHBILAIOT KOPPO-
3MI0 I1py TeMreparypax 40 100°C. st yMeHbLUEHHS 3THX BULOB KOPPO-
3UM NPUTOAHBI NMTOYTH BCe UEMEHTH U, B ilepBylo oyepeds, ITLUT-1-50 u
TILT-1-100, a Takx)e CTPOUTEIBHBIM IIOPTIAHALIEMEHT 6e3000aBOUHbIH
Mapku 400 u Bbimle, 3a uckIoueHHeM LIBC ¥ HEKOTOPBIX APYTHUX.

s npenoTBpallleHust MATHE3UANBHON KOPPO3UM UCTIONL3YIOTCS
MarHe3MalbHBIN 1 IIMHO3EMHUCTBII LIEMEHThI, LIEMEHTHL Ha OCHOBE Bbl-
COKOOCHOBHBIX IIIJJAaKOB W KBAPLIEBOTO TIeCKa, MeCYaHUCTHIH TopTIaHi-
LeMeHT U Ap., 6e3 106aBOK TMIMH M AaKTHBHBIX MUHEPANBHEBIX BELIECTB.
Ho6apka 1-3% xapGoHaTa Kalust WIM HATPHA 3aMEUIAET MarHe3uaib-
HYI0 KOPPO3HIO 3a cyeT o0pa3oBaHus B nopax KapGonara xamsiyst. Tpn
3TOM B3aUMOICHCTBHE U3BECTU U CONCH MAarHUst TTPOHCXOAUT 3a Tpefie-
JIAMH TIOP LIEMEHTHOTO KaMHA, TIPeA0TBpaIlast CO3IaHHe NOMyIIPOHULA~
€MOIi NEpEeropolKi, U KaK CNEACTBHE, OCMOTHYECKOIo Aabtenus. Cie-
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NYeT OTMETHTh, YTO MPU HCITOIB30BAHUM HU3KOOCHOBHBIX HLUIAKOB,
MarHe3HabHasi CTOMKOCTb KaMHsT GyeT HE3HAUMTENbHO YYLIE, YEM ¥
MOPTAaHALEMEHTHOTO KAMHS.

s IpefoTBpallieHUsl CEPOBONOPOIHON KOPPO3UN UCTIONB3YIOTCS
DIIMHO3eMHCTBIN, GEJMTOBbIN, CHJIMKATHO- LUTAKOBbIH LEMEHTHI, IEMEH~
Thl Ha OCHOBe HHKeJieoro uuiaka, IITYK-120, OHSTP u ap.

15t CHIKEHHMS! CEPOBOAOPOAHON KOPPO3UH B KMAKOCTH 3aTBOPEHNS
MOXHO BBOZHMTD CYAbGAThl WM XJIOPUIK MeTaL10B. [Ipy 3TOM CepoBo-
[IOPOI1, IPOHUKAS! B TIOPOBYIO KUIKOCTh, CBSI3BIBACTCS B MAJIOPACTBOPU -
Mbl€, XMMUYECKHM HHEPTHBIE, 3aKYITOPUBAIOLIME TOPOBOE MPOCTPAHCTBO
CyAbGUIBL elle IO TOTO, KAK MOXET BCTYIUTH B PEAKIMIO C U3BECTHIO
LUEMEHTHOTO KaMHs1. BBOA KUAKOTO WM Jydlie TBEpLOro ruapododHO-
o BelIeCcTBa ISk CHUKEHHUS! TIPOHULAEMOCTH LEMEHTHOTO KaMHS YTy~
IAET KOPPOSHOHHYIO CTOUKOCTh KO BCEM arpeCCUBHBIM MHUHEPATBbHBIM
cpenam. IIpH BBOJE B XKMIAKOCTD 3aTBOPEHHMSI OPTAaHUYECKUX PEarcHTOB,
Ha MOBEPXHOCTH KPHCTAIOB HOBOOGPA30BaHUil 0bpasyeTcs 3allfTHast
cosbBaTHasT 0GONIOUKA, OTPaHMUYHMBAIONIAS AOCTYN ArPECCHBHBIX BEIIECTB
K COEAMHEHUSM LIEMEHTHOIO KaMHsl. [lpyrue opraHuyecKue BEIeCcTBa,
HAMPUMED, KITACC AMHHOB, B3aUMOICHCTRYS ¢ CEPOBOLOPONOM, 00pasy-
10T OpraHo-MUHEPATbHBIE COSANHEHN, YaACTUMHO MPEayTIPEXIAI0Ne
paspyllieHUe LIEMEHTHOIO KAMHSI.

5.17.1 MUHO3EMUCTbIH LLEMEHT

IMHO3eMICTHI HEMEHT MpeiHa3HadueH Uil LEeMEHTHPOBAHUSA CKBa-
KWH ¢ 110608 arpeccBHOM cpenojt Tpu TeMneparype 10 25°C 1 cocToUT
13 GOKCHTA, TIPENCTABIEHHOTO, B OCHOBHOM, HU3KOOCHOBHBIM TIOMU-
HATOM KAJBLHS M W3BECTHSKA, A TAKXKE OKCHIOB KPEMHHUS M Xeesa.
UHoraa B ieMeHT BBOT 10 30% KUCI0ro JOMEHHOTO rpaHy/IHpoOBaHO-
O LIAKA, YTO CHUXAET YCAIKY, TEIUIOBbUIEIEHHE U CTOMMOCTh LIEMEH-
ta. TINOTHOCTb FIMHO3eMUCTOrO LeMeHTa 3000-3200 Kkr/m’, o6beMHast
Macca B pbixiiom coctosiHun 1000~-1300 KT/M’, B yIuIoTHeHHOM 1600-1800
Kr/M’ TIpY 5TOM 3aTBOpEHME ero BO3MOXKHO TONLKO Ha TIPECHoit Boze.
JlaHHEIA LIEMEHT CXBATHIBAETCS M TBEPHAEET B HECKONBKO pa3 OnicTpee,
YeM NOPTIAHAUEMEHT H ABISIETCS CaMbIM CEPOBOAOPOIOCTOMKHIM BAXY-
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M. BricoKas CTOMKOCTb TMHO3EMUCTOTO LIEMEHTA K ATPECCHBHBIM Cpe-
JIaM OOBACHSIETCS OTCYTCTBUEM THAPOKCHAA KANBLUMA U MEHBIIEN XUMHU-
YeCcKOH aKTUBHOCTBIO AMIOMUHATOB. Perynsiropamu CpoKoB CXBAThIBAHUS
SBJISIIOTCS XJIOPU/Ibl HATPHSL, KW, KanbLyis, 6apust; Gypa; GopHast U BUH-
HBIE KUCTOTh — 3aMEUTHTENH, cyAbdhaThl KaJbLusA, KATH, Xeie3a, Kap-
GOHATHI HATPHS, TMAPOKCHT KAJIbLIMS — YCKOPUTENH. BONBIMHCTBO 3THX
06aBOK TIPY MPEBLILLICHUH OTIPEIETCHHOTO MPeiea, BO3ACHCTBYIOT Ha
IEMEHTHBIN KaMeHb HA00OPOT, T.e. 3aMEUTUTENM B KaUeCTBE YCKOPUTE-
Jieif, a YCKOPHUTENU B KauecTBe 3aMemnuteneit. Cheayer yuecTs, 4To Miu-
HO3EMUCTBIA LEMEHT CaM SIBISETCS YCKOPUTENEM CXBATBIBAHUS, [IO3TO-
MY, YUUTBIBAsl BBICOKYIO CTOMMOCTb, €T0 MOXHO 100aBIAThH K MOPTIAH/-
LIEMEHTY B COOTHOILEHMU 1:3, rae oH OyleT HOMONHUTEIBHO HeHCTBO-
BaTh, KaK aHTUKOPPO3UiHan nobaska. Brimyckaercs mo F'OCT 969-91.

5.17.2 LieMeHT TaMNOHaXHbINA YTAXKENEeHHbIA Ge3KIMHKEPHbI
KOppO3UOHHOCTOHKKUA (LITYK)

LTVYK (TVY 39.0147001-076-92) npeaHa3HauyeH 1isl EMEHTUPOBAHUS
cKBaxuH ¢ ABI1/] mpy HanM4uM# DOMMMUHEPATBHBIX [IACTOBBIX BOM, CO-
JepXKalliX CEPOBOIOPON M YIIICKUCTBIH ra3 A0 25% Kaxaoro, u TeMrepa-
Type oT 100 1o 150°C (momyckaercsa 80-160°C). LITYK nonpasnensercs Ha
LTYK-120-1, ¢ mIoTHoCTHIO pacTsopa 2060-2150 kr/m® 1 IITYK-120-2,
C IVIOTHOCTBIO pacTBopa 2160-2300 kr/m’, rne 120 — TeMneparypa Herbl-
Tauus. CoctaB UTYK: noMeHHbI# rpaHynupoBaHHbii ttak o TOCT3476-
74, ue Gonee 65%; necok ksapiiesbii o TOCT22551-77, ne Gonee 10%;
KOHLEHTpaT OapuToBbiii (iotatmonnsiil o TY 39-0147009-047-90, He
Gonee 55%; rurpodobusupytomue fo6asxu — napabus (FTOCT23683-79),
win TKXK-94 (I'OCT 10834-76), wiu tpusranonamus (TY 6-02-916-85),
He Gonee 0.5 %, MpemynpexIA0IIMe BIUTHIBAHUE BOJIBI B TEUSHIE HE M-
Hee 5 MHH. ¢ MOMEHTA HAHECEHUS KAIUTH Ha €TO MOBEPXHOCTD.

5.17.3 lUnaKoBbi rMaporpaHaTHbiA LeMeHT

IMpentasHaueH A1 LIEMEHTHPOBAHUS CKBAXHH ITPH TemIieparypax 90-
160°C npu HanuumH oBOM arpeccuBHOI cpensl. Liement coctout U3 dep-
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poruranosoro uuiaka (OTI), conepxaiuero 25-50% nByanioMHUHaTa
xanbumnsa (CA;) u camopaccrmarotlerocs nuiaka (CPII) papuniposan-
HOTO (heppoxpoMa, coepxatiero 60-80% nvcuikara xanbLus (7-C,S) u
CHJIMKAT-TILIOB! B Bijle MeTacuMKara Harpist (Na,Si0;). [Tpu atom co-
OTHOLIEHUE KOMIIOHEHTOB cocTaBnser ot 40-60:60-40 wnakos u 9%
KUAKOrO CTEKNA IIPU YASTbHOM mosepxrocty 300-350 M*/kr. V3 xu-
MWH HEMEHTOB U3BECTHO, YTO TIPU B3aUMOAECHCTBUH PACTIIaBa LIaKoB
¢ aKTHBATOPOM TBEPACHUS — XWIAKUM CTEKJIOM - MPH NOBBILEHHOH
TeMIepaType o0pa3yloTcs BHICOKOKPEMHE3EMUCTBIE THIPOrpaHaThl
KasIbLIUsI, MPECTaBIAIOLIME COOOM TPOMEXYTOUHbIE COSIMHEH NS MEX-
1y THIPOaTIOMUHATAMU U PMAPOCHINKATAMHU ¢ OBIIeH dopmynoi
3Ca0-Al,0,'nSi0, (6-2n)H,0. OHH paKTHYECKH HEPACTBOPUMBI B BOAE,
KHCAOTAX, LENI04aX, XHMHYCCKN MHEPTHbI M MMEIOT OYEHb TUIOTHYIO
YNAKOBKY aTOMOB B 3JIeMeHTAPHO# stueiike. [Ipu 3TOM B [IeMEHTHOM Kam-
He GyoyT OTCYTCTBOBATH PEAKLIMOHHO COCOOHBIE MMAPOKCHUA KabLiMs
(u3BecTh), HDepPPUTHI, BBICOKOOCHOBHbBIE THAPOCHIMKATB U TMAPOATIO-
MUHATBI KaJIBLHSI, PACTBOPSIOLLMECS ¢ BBIAEACHUEM H3BecTH. TIpu co-
OTHOLLEHUH 1UTakoB 1:1, BogoreepaoM otHotueHuu 0.38, Temnepatype ot
75 o 160°C, mokasaTesnu TaMIIOHAXKHOTO PACTBOPA M KaMHs yepes 2 CYyTOK
TBEPAEHUS BRINISAAAT Tak: p=2100 kr/M®; R=18cm; G,, =2.9-5.0 MITa;
G,,.= 6.0-19.6 MITa. JIyumuuM criocoGOM IPUTOTOBACHUS CHIPHEBOH
CMECH ABISAIOTCS JE3MHTErPATOPHBINA, NO3BOJSIOLIMN OAYYaTs TOMO-
TEHHBIH COCTAB KOMITOHEHTOB, IIPH JIIOO0H TEXHOJIOTMYECKU HEOOX0nU-
Moit ynensHoM noBepxHocTy. 111MakoBEIif ruaporpaHaTHBIA LEMEHT AB-
JIIETCSE OLHUM W3 CaMBIX CEPOBOMOPONOCTONKHUX, 1 KPOME 3TOr0, € MC-
MOJIb30BAHMEM I[IUTAKOB IIPOUCKOJMT YTHIM3ALMS OTXOA0B, YIYUIIAETCS
3KOJIOTHYECKas 0OCTAHOBKA.

OfHO¥ W3 PasHOBUAHOCTEH CEPOBOIOPOXOCTOMKOIO CUNUKATHO-
[LTAKOBOTO pacTBopa Tpu Temmneparype 1o 80°C apasercd cocras: dep-
poMonnGaeHOBRIH ak — 53%; KpeMHebTOPUCTHL HATPHIt (MHUIMA-
TOp nojuMepusati) — 7%; pacTBop Metacwiukara Hatpust — 40%. Ipu
3TOM NOKa3aTesIn pacTBopa U kKaMHA npu 20°C yepes 2 CYTOK TBEPAECHUS
BRIDIAOAT Tak: p=1900 kr/M"; R=20cM.; t,, ., =3.15 4aC.; t, 0, =3.85 yac.;
G,.=3.6 Mlla; G, =10.3 MIa.
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5.17.4 Hukeneeblii WAAKOMOPTAGHALEMEHT

IMpennasHayeH Mg LEMEHTHPOBAaHUS CKBAXWH [IPH TEMIIEpaTypax
90-150°C ¢ conepxaHueM CepOBOIOPOA B NPOAYKIIMH CKBAXUHB 1025%.
COCTOUT U3 KUCTIOrO 1IUTAKa HUKEEBOTO MIPOU3BOACTBA He Gonee 86.3%,
nopTnaHaueMeHTa (aKTuBaTop) He Gonee 8.6%, U3BECTHsIKA (peryaaTop
cBoiicTB), He Gonee 5.1%. Brimyckaetest no TY 21-20-64-85.

Pa3sHOBUAHOCTBIO NAHHOTO LIEMEHTA SIBASCTCS] MeCYaHO-HUKEIEBbLH
1IEMEHT, TIe K HUKEICBOMY LUTaKy Jo6aBiseTcs NecoK KBapLeBbiil BMe-
CTO TIOPTNAHALEMEHTA U U3BECTHAKA, ITPH ITOM TEMIIEPATypa ero npu-
MeHeHMs cocrasaser 130-180°C.

i

El 5.17.5 Marxe3uanbHbiil LeMeHT

TpenHa3HaveH [1Ist NEMEHTUPOBAHMS CKBAXUH TIPH TeMIEpaTypax
20-50 °C B uHTEpBAsIE 3a1€raH1ss MArHMEBBIX cosieil. LIeMEHT COCTOUT U3
KaycTuyeckoro MartHezuta (MgO), pexe KayCTUYECKOro JONOMUTA
(Mg0+CaC0,)-62-67%, 3aTBOPEHHOr0 Ha KOHLEHTPUPOBAHHOM
(p=1200 Kr/M’) pacTBope 6umoduta (eMenT COpeis) WK IPYTuX Mar-
HUeBbIX conelt — 38-33%. DToT HEMEHT OBICTPO CXBATHIBACTCS M TBEP-
JIeCT, ABISETCS BO3AYIIHBIM BSKYIINM BELIECTBOM, HEBOAOCTOEK K TTpe-
CHOI#i ¥ C/1abOMHUHEPATM30BAHHOM| BOLE, HO B KOHTAaKTe C COJSIMH Mar-
HUSL M B OTCYTCTBHH IUTACTOBOM BOZbI, 0GIaNAaeT AOCTATOUHOM CTOMKOC-
THIO, 110 CPABHEHHUIO C IPYTHMH MUHEPATGHBIMA LieMeHTaMu. i mo-
BBILEHHS BOLOCTOMKOCTH KayCTUUESCKUI MArHE3UT MOXHO 3aTBOPUTH HA
pactBope cynbdara MarHust (MgSO,-7H,0), npn 310M COOTHOILEHNE
KOMIIOHEHTOB cocTaBisieT 80-84% u 20-16% COOTBETCTBEHHO.

5.18 PACLLUPAIOWMECA TAMMOHAXHbIE LLEMEHTbI

BTOT BUI LIEMEHTOB TIPEAHA3HAYECH Ui HEMCHTUPOBaHUA 0co00 OT-
BETCTBEHHBIX 06CagHbIX KONOHH U NUKBUAALIMM HEKOTOPHIX BUAOB IO-
TIOMIECHUHM, TI€ B KAYECTBE OCHOBBI MOTYT HCIIOJIb30BATHCSA NPAKTHYECC-
KH BCC BBINYCKACMbBIC LICMCHTBI.
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Tabnvua 5.17.5

K LA

HaumeHoBaHve yemeHTa

Mokasarenk NMNHO3EMUCTLIA LTYK HuKenesutit
wnakonopt-
NBHAUEMENT

YaenbHas NoBEPXHOCTb, M’/xr, He MeHee — 200 —

ToHKoCTb nomona:

0CTaToK Ha cuTe ¢ ceTvon N2 008 no 10 - 20

FOCT 6613,%, He meHee

PacteraemocTs, CM., HE MeHee 18 18 18-22

Cpoku cxsaTbiBain

Hayano, Yac., He paHee 0.75 4 2

KOHel, vac, He nosaHee 10 8 8

Mpepen NpoyHOCTH:

npu narnée, MNa, He Mexee

vepes 24 yaca - 3.5 —

uepea 48 vacos — — 2

npy ciatun, MMa, He MeHee

uepea 24 vaca 22.5;27.4,324 —

uepes 48 yacoe — — 5

yepes 72 vaca 40; 50, 60 —

NMpumeuanne. TeMnepaTypa 1 AaBNEHUE NPY ONPEAENEHUN CPOKOB CXBATLIBAHWA W Npeaena
MPOYHOCTK NpKU U3rube, cocTaenaioT: ana LITYK — 120°C 1 60 MNa, ans HUKeneBoro Wwhako-
noptnanguementa — 75 °C n 0,1 MNa.

U,eMeHTHbIﬁ KAMEHb B IUIOTHLIX NMOpOJax UMEET Xyaulee CUEIUIEHHE
¢ 00cafgHO KOJOHHOU U MOPOROH, YeM B HHTEPBAIaX MPOHULAEMbIX
BOJOHACHILIEHHBIX MIACTOB, BBUJLY €ro YCa@o4dHOl AedopManini U3-3a
OTCYTCTBHS CBOGOIHOTO 1OCTYITa BOABI. Takke HeGMaronpusiTHbE yca0-
BHSL IUTSI KQUECTBEHHOM M3OJISIIMU CYXHX, CJ1a60 YIUIOTHEHHBIX [JIHH,
HUTMYHH DIMHUCTOM PbIXIOH KOPKH, KOTOPBIE CIIOCOBHBI cOpOMpOBaTh
4acTh XHIKOM (a3bl TAMNOHAXHOTO PacTBOPA, CHUXasl TUAPATALMIO
ssixyuero. IIpH kBanupHUUPOBAHHOIN NOATOTOBKE CKBAXHHbI Meped
CITYCKOM KOJIOHHBI B 3TUX YC/IOBUSIX, JIOCTATOYHO NMPUMEHATH OObIYHbIC
TaMIOHAXHbIE MAaTEPHANDI, WIH ¢ BEIMYHHOM TMHEAHOTO HOPMATBLHOTO
paciupenus B npeaenax 1%. O6beMHOe paciurpeHue B npegenax 1-5%
cyrTaeTca GonblIuM, Bojce 5% — U3GHTOYHBIM. B apyrux ciyganx, Ha-
MpUMEP, TP HATUYMH KaBepH B ITIMHAX, COJAX, CHUXKEHUM THAPOCTa-
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THYECKOTO JABJICHUSA NIPH ONPoOOBAHNH, HEMEHTHOE TECTO-KAMEHD IO~
XHO 00/1afaTh He TONbLKO GOJBIIMM PAcCIIMPEHUEM, HO U YIIPYTOIIac-
THYHBIMU CBOMCTBaMH BBHLY YIpyroit Aechopmaliuu KOTOHHB!. BHemHuMI
006beM LIEMEHTHOTO KAMHS M3 «4HCTOrO» LEMEHTA MOXKET U3MEHSTHCA B
pe3ybTaTe YBENMYEHHs! TOPOBOTO MPOCTPAHCTBA € POCTOM BHYTPEHHHUX
HaNpsXeHUH 1 32 CYET KPUCTAIIM3ALMOHHOTO JABNCHHS TPOAYKTOB TBEP-
Henust 6e3 yBeJIMYeHHs TTOPUCTOCTH CTPYKTYphl. Ecau pacumpenue npo-
HMCXONUT B NIEPHOJ, NMPOTEKAHHS KOAIYJSIIHOHHO-KPUCTALTU3aLAOHHBIX
ABIEHHI (KOHEL 3aTBOPEHHS1 — KOHELL CXBATHIBAHHUS), TO TaKas CTPYKTY-
Pa UEMEHTHOTO KaMHA MOXET He TOJIbKO 3HAYWTEIBLHO PACLIMPSTHCS, HO
¥ Ccr1ocobHa K «CaMOo3a/IeTHBaHHIO» BO3HUKAIOIMX TIPH PACIIMPEHHU MUK~
PpOpPasprIBOB, T.K.  IABJICHUE PACITUPEHUS Hesenrko. Ecin paciuupenne
HACTYTaeT yxe B COpMHpOBaBILEiicsS KPUCTALTH3AUNHOHHO! CTPYKTYpe
(Tocie KOHIIAa CXBATbIBaHYIA), TO HAGIIOHAIOTCA HEOOpaTHMbIE paspyliie-
HMA HEMEHTHOTO KaMHs, IIPH 3TOM BETMYUHA PACIIAPEHHS HE3HAYUTE b
Ha, a JaBJIcHYie HA CTEHKH KOJIOHHBI U CKBAXHHbI BEUKO, B CBSA3U ¢ 3TUM,
HEe0OXOMUMO YTIPABAAThL TMPOLIECCOM PACUIUPEHHSI, KWHETUKA KOTOPOIO
JIOJDKHA OBITh TAKOBO , YTOObI OCHOBHAS YaCTh PACLUMPEHMUS [IPOMCXONM -
JIa T10CJIE OKOHYaHHA TIPOJaBKH TAMIIOHAXHOTO PAacTBOpa B 3aTpyGHOE
npocTpaHcTBo. Ha mporiece pacuipeHust BIMAIOT YCIOBHS TMAPATALIUHM,
TEMIEPATYPA, JABICHUE, OCMOTHYECKHE TIPOLIECCHI, MUHEPATM3AIIHIST 0K~
pyXaroilieil cpefibl, CKOPOCTb POCTa KPUCTAUTOB (BPeMsi CXBATHIBAHUA) U
T.4. Hanpumep, npu ysenmuennun nasnenuns ¢ 10 no 100 MIla, creneus
PaclIMpeHUst yMEHBILGETCS HATTONOBHHY, & C HOBBILICHHEM TeMIIEPATY Dbl
or 100 mo 200°C, BenMuMHa paciiMpeHus BospacTaer Ha 1.5-4.0%, Hesa-
BHCHUMO OT JaBJTeHUs1, HO aBCONIOTHOE e¢ 3HAYEHHE MEHBIIE,

Bennuuna o6beMHOTO pactumpeHust u3Mepsiercs nipubopom IMTHI, a
JMHeHHOTo — minHoMepoM M3B-1 u paccuuThiBaeTcs mo dopmyne

A=-25100%,

rae: a, 6 — MoKa3aHus MHAMKATOPA B HAYAIe ¥ KOHIIE OTIBITA; € — TOM-
1yHa obpa3lLia, U3BJIEYEHHOTO U3 NpubGopa.

CyllecTBYeT Ba OCHOBHBIX CIOCO6A PaCIUMPEHUs] TAMITOHAXHOTO
TecTa-KaMHs. [IepBblit cocol npeaycMaTpiBaeT BBOJ B TAMITOHAXKHDIIH
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pPAcTBOP BEIECTB, 00PA3YIOLIMX TIPY XMMHYECKON PEakiMy Mexay coOoi
WJIH ¢ BEUIECTBAMYU TAMITOHAXHOIO PAcTBOPa rasooGpasHble MPOAYKTHI.
Harnpumep, Tipu B3auMoneicTsru amtoMuuneBoi myapsi (0.005-0.01%) ¢
THIPOKCUIOM KasbLIMsl LIEMEHTA BBIIE/IAETCS BOAOPOJ IO CXEMe:

JAI+3Ca(OH), +6H,0 = 3Ca0-ALO,6H,0+3H,T

Crioco6 MPUMEHM TOJIBKO TIPM HEBGOIBIIHX AABIEHMUSIX, TAK KaK TIPK
NOBHILIEHHBIX BHEIIHHUX AABJICHUSX BHYTPEHHEE AaBJIeHNE 06Pa3yIoLIMX-
¢ ra30B OyzeT mogasieHo. MCKIo9eH e COCTABIISIET LIEMEHTUPOBAHME
30H TOTJIOLIEHH, [Ae TAKOE PacIIUpeHUue BO3MOXKHO. TemmepaTypHbie
TPAHHULIBI IPUMEHEHUS 3TOTO CIOcoOA IWUMPOKHM U 3aBUCAT OT BHAA raso-
oGpasoBares.

Bropoit crocob npeaycMaTpUBAeT BBOL B TAMIIOHAXHbBIA PACTBOP
paclIMpsIOLIKX 106ABOK, KOTOPEIE NPH XMMHYECKOM peakUMu MEXLy
co6O0Jt Win ¢ BeIeCTBAMU TAMITOHAXKHOTO PacTBOPa 0GPasyloT KpUCTal-
JIMUECKHUE PONYKTHI. B KauecTBe pacLIMPSIONINX J00aBOK HCHOIB3YIOT-
Csl MHOTHME BELIECTBA, HO HauboJjiee YacTO MPUMEHSIIOTCS TJIMHO3EMHUC-
THIH LIEMEHT, OKCUIb! KATBLXS M MATHUS U PSI APYrux (OGBIYHbINA TaM-
NOHAXHBIA MOPTAAHALEMEHT MMeeT 06beMHOE PaclliMpeHHue B ripeesiax
0.1-0.3%, uwakonecyaHslit 8% 6e3 paclIMPSIIOIIUXCS 106aBOK).

5.18.1 MNCOrAMHO3EMUCTLIA PaclUVPSIOWHACA LIEMEHT

LleMeHT COCTOMT U3 BEHICOKODIMHO3¢MUCTOTO JOMEHHOTO 1laka 1
JBYBOIHOIO TUIICA B COOTHOILEHUY 3:1 U BBITYCKAeTCsi B COOTBETCTBUH C
TOCT 11052-74. OcHoBHBIe TexHWYecKue TpeGOBaHus K UEMEHTY:

ToHKOCTh TOMOJ1a:

0CTATOK Ha CHTE ¢ ceTKoi Ne(08

1o TOCT 6613, %, He Bonee 10
CpoKH CXBATHIBAHUA:

Hayajo, MUH, He paHee 10
KOHEIl, 4ac, He TTO3IHee 4
IIpenen npoyHocTU:

npu cxaruu depe3 3 cyt, MIla, He MeHee 28
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Conmepxanue anruapuna SO,, % , ue 6onee 17

JInHeiiHOe pacIuupeHue Yepe3 3 CyT rocne

W3TOTOBIEHUS 06pasLoB, %

He MeHee 0.1

He Gonee 0.7

IMpumenanue. BMeCTO BHICOKOIIMHO3EMUCTOTO IIAKA MOXET HC-
MONb30BATHCS [IMHO3EMHUCTBIIA LIEMEHT.

OCHOBHOI# TIPHHLIMTT PACLIMPEHHS ITOTO LIEMEHTA 3aK/1I0YaeTcs B
HCTIONB30BAHUY KPUCTAUTH3AMOHHOTO JaBJIEHHs BBICOKOCYTb(haTHOM
(bOPMBI THAPOCYABPOATIOMUHATE KAIBLMS [0 CXEME:

3Ca0-ALO; 6H,0+3(CaS0, 2H,0)+19H,0=3Ca0-AL,0;-3CaS0,- 31 H,0

LleMeHT ofanaeT NOBBIUICHHON CTORKOCTBIO K KOPPO3HM BbILIE/Ia-
YUBaHUA M CyAb(haTHON KOPPO3UY B BUIY OTCYTCTBHS TMIAPOKCHIA Kajlb-
uus. HegocratkaMu 3T0TO IeMEHTA SBJIAIOTCA OhICTPOE CXBATHIBAHUE, UTO
TpebyeT IIPUMEHEHMs! 3aMeLTUTE/ el U HU3KAs TEPMOCTORKOCTD (110 60°C).

Tpu KpenieHuyu CKBAXKH YaLle IPUMEHSIOT CMECh TAMITOHAXHOIO
MOPTIaHANEMEHTA U TMICORIMHO3EMUCTOTO LIEMEHTA B COOTHOIICHN M
75-85:25-15%. Tlpu aroMm Havano cxBarteiBanus mpu B/I=0.45 u tem-
nepatype 22 °C cocrasnser 2.5-4.0 yaca, NIpOYHOCTh aHAJIOTMMHA TaM-
TIOHAXHOMY MOPTIAHALEMEHTY, a JIMHEHHOE paciiupeHue okomo 2%.
ITpy NoBBILIEHWH TeMITEPATYPBI, CPOKU CXBATHIBAHUA YMEHBIIAIOTCS, HO
JIETKO peryupyiorcs 3aMenaunressimu. Kamens repmocroex xo 100°C u
obs1afaeT MOBbILIEHHOM! CTOMKOCTBIO K Cy/NbhaTHOH KOPPO3UH U KOPPO-
31U BbILIEIaYUBAHUS. B CTPOUTEBCTBE MCTIONB3YIOTCS PaCIIUPAIONIe-
Csl LIEMEHTHI C 100aBKAMYU ATIOMUHATOB KaJIbLiMSI.

5.18.2 BoaoHenpoHULaeMbIi PacIMPAIOLLMIACA LLEMEHT

BPII cocTouT U3 ITMHO3EMUCTOrO LeMeHTa 68-71%, noayBoIHOro
runca (anebactpa) 20-22%, BHICOKOOCHOBHOTO IMIPOAIIOMMHATA
Ca(4Ca0-Al,0,13H,0) — 10-11% (miocneaHwWit COCTOUT U3 CMECH IJIU-
HO3EMHCTOrO LIEMEHTA U THAPATHOI M3BecTH). CpeHss IWIOTHOCTD Lie-
MeHTa paBHa 2860 Kr/M’, a obbemHas 1400 xr/m’.
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5.18.3 Hanpsralowui uemeHT

H1 cocrouT 13 NOPTAaHALIEMEHTa, IIWHO3EMHCTOTO lUTaka (T
HO3EMHCTOTO LIEMEHTA) U TUIICa B COOTHOLIEHUH 70:15:15.

Jluneiinoe pacimpenvie BPL u HL B nipenenax 0.2-1.0% nponcxo-
JIUT PABHOMEPHO B TeUeHUM -3 cyTOK 3a cueT 0Opa3oBaHHUsT KOHEYHOM
BBICOKOCY/Ib(aTHOM (hopMBI rrapocyibdoaTioMUHaTa KalbUMs, BBI3bI-
BaIOILEr0 KPUCTAIM3ALUOHHOE NapieHue. HepoctatkaMu o60oMX LIEMEH-
TOB SIBJISLIOTCS1 OYEHDb OLICTPOE CXBAThIBAHME (Hayauo U KoHeu 4 u 10 MuH
COOTBETCTBEHHO), UTO TPeGyeT UCIOMB3OBAHUS 3aMeIIUTeNeH, U OTHO-
CUTEIbHO HHM3Kas Temmeparypa npumeHeHus BPLL (go 60°C), HLL oo
100°C. YuutsiBas U310XEHHOE, JAHHbIE LEMEHTB OYAET Jy4ille COBME-
UIATh C TAMITOHAXHBIM MOPTIAHALEMEHTOM B COOTHOIIEHUH 1:3,

5.18.4 PacumpsIouiMecst TAMNOHaXHbIE LEMEHTbI ¢ go6aBKamMu
OKCUJOB KanbLUWsl U MarHua

Oxcun Kafblus (HeralleHasi U3BeCTh) MPUMEHSIETCA KaK paclld-
pstoiascs 1o6aBka copTa «bpicTporacauascs» K NOPTIaHILEeMeHTy
npu temneparype 10 60°C. INpy 5TOM aKTUBHOCTb U3BECTH AOKHA GBITH
He MeHee 70%, a ee no6aBka He 6omnee 15% (10-20% Ha ToBapHBIH TIPO-
NYKT), KOTOpasi MaeT IMHeRHoe pacuinpeHHte B npeaenax 3-7% (ot Ha-
qana 3aTBOPEeHUsA). DTO JOCTATOYHO 6e30MacHO A CBOWCTB LIEMEHT-
HOTO KaMH$ M 06CagHON KOJIOHHBI, TaK KaK U30BITOYHOE JaBJIeHUE CO-
crapnser Beero 1-2MTIla. MexaHn3M pacluMpeHus 3aKI04aeTCA B TOM,
gyro u3 Ca0, oboxokeHHoro npu 1200°C, nocjie ruapaTalivu Mo cxeme
Ca0+H,0<Ca(0OH),, 06pa3syercst MaTopacTBOPUMBLI THAPOKCU/ KaJb-
LS, UMEIOLINi GONBIIHIM 06beM, YeM HCXOIHbIE BEILECTBA NPHUMEPHO B
2 pa3a, 3a CUET Yero CO3/aeTcsl KPUCTALTH3aMOHHOE faBieHue. Temre-
PATYPHBIN TIpeden UCIIOIB30BAHUS M3BECTH MOXHO MOBBICUTL 10 100-
120°C nyteM ee oGxura ao 1450°C. CnegyeT OTMETHTD, YTO «UUCTASE»
M3BECTh, O00XCKEHHAsA NIPU HU3KOI TeMrepaType, B uHtepsane 75-100°C
MOJHOCTBIO NMPEBPAILAETCS B KaMeHb. JIJisl CBA3BIBAHMSI CBOGOIHOTO I'Uil-
POKCHIAA Kaibllks, 4 TAKXKE IOBbIIIEHUS] TePMOCTOMKOCTH B COCTAB Lie-
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MEHTa BBOIATCH KPEMHE3EMHCThIE OGABKK (AMATOMHUT, Tperes, OnoKa,
30714, IOMEHHbIA rPaHyJUTMPOBAHHBII LTAK M KBapLEBbiA NIECOK) B IIpe-
nenax 10-15%. HepocraTkamut sIBNSIOTCS BBICOKAsl TUTPOCKONHYHOCTb U
HU3Kas1 KOPPO3UOHHAS CTOMKOCTE K CEPOBOIOPOMHOM 1 Marue3snuanbHoi
KOpposud. 1114 npeaoTBpallieHys] HOTATaHUs BIATH [IPU XPAHEHUHA, OCO-
OeHHO B CeBepHBIX palioHax, enecoobpasHo NMPpUMeHeHWe CHeLNANTh-
HBIX MEIIKOB K rMAPOGOOH3aIUS PaClUMPSIONIEr0 TAMIIOHAXHOIO HE-
MeHTa WIH pacLIMPAIOLIEH T00aBKH TPUSTAHOMAMUHOM WM IPEBECHOMN
Mool TipH noMosie. CyIIHOCTE 3TOTO METOIA 3aKIIoUacTes B 06paso-
BaHMH Ha MTOBEPXHOCTH 3epeH MOIEKYIAPHO-aICOPOIIMOHHBIX TIEHOK,
o0JIajaloIlUX BOAOOTTAIKMBAIOIIUMH CBOMCTBAMHU. DTH IUIEHKH HE
CIUIOIIHEIE, 4 CETYATHIE, I0ITOMY LIEMEHT CHOCOGEH THUIPATAPOBATLCS 1
TBEPAETH IIPY MHTEHCUBHOM MEXaHUUECKOM TiepeMelinBanuu. [Tpu sTrom
HanbobIy10 3QdEeKTUBHOCTh MPOSBIAET APEeBECHAs CMOJIA, HO JAXE 1
B 3TOM CJIyyae He PEKOMEHIYeTCsl JUTUTENbHOE XPAHEHUE TaKKX 1IEMEH-
TOB 1 J00aBOK.

Oxcun Marums, 060X KeHHbI 1py TeMaeparypax o 1200-1300°C,
MoxeT npuMeHsTees 10 180°C. I1pu 3ToM ero nobaska K TepMOCTOMKUM
TAMIIOHAXHEIM TIEMEHTaM JOJKHA ObITh He Gosice 6% (B Iepecyere Ha
MgO). Hampumep, B pacumupsoiiecii nob6aeke comepxurcs 50%
MgO,torma ee pacxog coctasur 100-6:50=12%. Tpu atom go6aska MgO
K HopTNaHAUeMeHTy NpH Temrneparype 120°C u masnennu 40 MIla no-
3BOJIMT TIOBBICUThH CYMMAapHYIO CHLy TPEHHS O CTEHKHU MeTauia B 11,5
paza npu pacumpeduu 8-10%. Crenyer OTMETHTD, YTO UMesT OMUHAKO-
BbIi MexaHnu3M paciuupernsa MgO+H,0 < Mg(OH),, okcumasl Maraus
(KarbLus), oBOXKXEHHBIE IPH GoJiee BLICOKOH TeMIlepatype, UMEIOT
MEHBIIYIO PEAKLITHOHHYIO CIIOCOOHOCTD, IOITOMY OTCYTCTBYET OTMIACHOCTh
pacIIMpeHus Ha paHHel CTaluy THAparaiuu uementa. B xadectse ok-
CH/ld MATHKUsA MOXHO HCTIONB30BATh LEJBI psin 100ABOK, HO Hanbosee
npocToil u 3hdHEeKTHBHON ABIAETCS TMOPOLIOK KAyCTUYECKMIl MarHe3u-
ToBRIH Mapku [IMK-75, TOCT1216-87, conepxawuuit He Meree 75%
MgO. Ho Tak KaK KaycTH4eCKUN MArHe3uT JeUITUTEH, TO BMECTO HEro
MOXeT MCIoNb30BaThest 20%-Has 106aBKa XPOMaTHOTO LutaMa (OTXOX
TiepepaGoTKU XPOMMTOBBIX PyI) K IOPTIAHALIEMEHTY, B KOTOPO# comep-
xutes 1o 36% MgO B Buze nepukiasa. [Ipn oToM TeMIriepatypa npume-
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nenus coctapisget 80-120°C, a paciuupenue xo 4%. TlepcnexTiBHO Mc-
T0JIb30BAHKE ITOM HOGABKH K LEMEHTY Ha OCHOBE CaMOPACCHITAIOIIEFO-
¢ 111aKa (OTXo[ Mpou3BoACTBa paduHUPOBAHHOIO (II0COBOTO heppo-
xpoMa u (eppocunuust) npu temmepatype 120-200°C. [1pu 3ToM B 3a-
BUCUMOCTH OT BEJIMUMHBI 106aBKH XxpoMaTHoro urtaMa (10-60%), o6beM-
HO€ paciiupeHue coctapnsieT 4-24%.

Pa3sHOBHAHOCTBIO UCTIONb30BAHMS COEIMHEHMIT XPOMa SIBJITIOTCS €10
BOIOPACTBOPMMBIE COJIH, KOTOPBIE, B3AUMOJCHCTBYS C alOMHHATAMU 1
amomodeppuramu tementa (C;A, CLA;, C,AF u 1p.) npu NOBHILLIEH-
HBIX TeMIlepaTypax, o6pa3yioT CUIPOXPOMANIOMUHATHL KalbUUi
(3Ca0-A1,0,,CaCr0, 12H,0), npuBoasiiye K 00beMHOMY PaCLIMPEHHIO
TaMITOHAXHOTO TecTa-KamHs B npenenax 0.25-0.30%. MeHee pacnpocT-
PaHEHHBIMH PacIMpPAOIUMY 106ABKAMU SIBIISTIOTCA XJIOPUCTBIE CONM
(CaCl,, NaCl, u ap.) u cynbtarsl (Na,SO,, MgSO, u ap.), B3anMogeki-
CTBYIOIIHE TIO CXEME

CaCl, + 3Ca(OH), + 13H,0 = 3Ca0-CaCl, 16H,0

DTH COJIH HCNONB3YIOTCHA, B OCHOBHOM, TIPH TTOHWXEHHBIX TeMNepa-
TYpax B KaYeCTBE IPOTHBOMOPO3HOM T00aBKH, HO W3BECTHBI JaHHbBIE O
npumerernu NaCl npu 141°C (CILA), npu 3ToM pacliVpeHHe JOCTH-~
raetca B npegenax 0.15%. HenoctaTkaMu sIBNAIOTCS YCKOPEHHOE CXBa~
TBIBAHHE, YTO TpebyeT NpuMeHeHUs 3aMeInTeNel U BO3MOXHAS KOp-
po3ns 0BCamHBIX TPYG (HYXeH MHIMOMTOp), BBHAY TOTO, UTO A0OaBKH
ABIMOTCs 31eKTpoauTaMu. CynbdaTsl, B3aMOIEHCTBYS C THAPOKCHIOM
KaJIBIHS 110 CXEME

MgSO, + Ca(OH), + 2H,0 = Mg(OH), + CaSO, + 2H,0,

06pasyIoT MANOPACTBOPHMBI FTHAPOKCHIL MArHHUS! 1 TUTIC, KOTOPLIE pac-
LIUPAIOT NEMEHTHBIM KaMeHb yXKe B MepUO/ KPUCTAIU3AIMOHHOTO
CTPYKTYPOOOPA30BAH M, YTO BEAET K €r0 PaspyILEHHIO 34 CYET U30BITOU-
HOTO JaseHust, Clenyer OTMETUTD, YTO CYIhhaThl (TMIIC) UCIOTIB3YIOT-
Csl IaBHO B KaueCTBe paciuiupsiioLueiicst 100aBKH (CTPOUTETBCTBO U JP.),
a TAKXKe MPU U3TOTOBJIEHUH MOPTIAHALEMEHTHOTO KIMHKepa. Mcnome-
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30BaHME Xe UX B KAYECTBE CAMOCTOATENBHOMN paciuupsiome 10GaBKH K
TOTOBBIM LIEMEHTAM TPH CTPOUTEILCTBE CKBAXKMH T10KA HE3HAYUTETBHO
(cynbdat Hatpust 1o 5%; CLLIA u gp.).

5.18.5 CepoBOAOPOAOCTONKNA PaACLIMPAIOLMACS
TAMNOHAMHbIW LEMEHT

Cocra,%: 100 — xBapueBslit necox; 90 — xuukoe crexsto ¢ p=1300
KI‘/MJ; 15 — kpemuedropun Harpus (Na,SiF,, TY 113-08-587-86, wnu-
1MATOP TIONMMEPU3AUMU Vi aKTUBATOP TBEPACHUS); 4 — MOAYBOIHbIMA
rurnc. I1pu 3toM niIoTHOCTL pacTBopa cocrasiseT 1900 xr/™’. TIpu BBO-
ne obreryaronieil 106aBKU MOXHO MOMYUUTh 0BIerIeHHBI PacTBOD, TEM-
riepaTypa npumMeHeHus Kotoporo 1o 100°C. OTHOCHTEABHO HU3KAd Tep-
MOCTONKOCTh CBSI3aHA C TEM, YTO OCHOBHOM TTPOLYKT PEaKLMK Ha XKuj-
KOM CTeKIte — reJib KpeMHueBoit kucnotsl Si(OH),, obecneunBalomuii
CEPOBOLOPOLOCTONKOCTE, pasiaraeTest npy 100°C u seiue. B kauecrse
BAXYLIETO MOXHO MCHOAL30BaTh KOPPOIHOHHOCTOMKHE LIEMEHTH
(cTp.339), 0cobeHHO Ha OCHOBE LLTAKOB, TEPMOCTOMKOCTb KOTOPHIX 3Ha-
YUTENBHO BHIILE.

5.18.6 PaclwumnpsiolWMiAca rMncoLemMeHTHbIA pacTsop

TuncouemeHTHBIH pacTBop (I'LLP) npuMeHsteTcs g LEMEHTHPOBA-
HUA CKBAXMH IIPH TeMMepaTypax oT -5 10 +20°C, no3Boisioumii nomy-
YUTb UEMEHTHEI KAMEHB ¢ TIONOXHUTENLHBIM U3MEHEHHEM 06beMa, Gbl-
CTPbIM HaBOpPOM TPOYHOCTH, HM3KUM TEIIOBBIAEIEHHEM B rIpoliecce
ruApaTaliy (BaXHeiiliee yeIoBUe) M ero HU3KOU TENI0NPOBOAHOCTHIO.
IIpn atom nondHast Temnorta ruapatauuu [P cocrapnsier Beero 103
Kax/xr (y ITOT 215 KJIx/Kr), a TeNJI0OMpoBOAHOCTs B cpeaHeM 0.75
Bt/M. rpal., YTo B HECKONIBKO Pa3 HIXE, YeM Y TTOPTAAHALIEMEHTHOTO KaM-
Hs1. CocTaB peLienTypsi, %: CTpOUTENbHBIN rHnc (anebactp) — 40-60; ITLIT-
1-50, vy TILT-11-50, wim crpourenbHbiit uement no FOCT10178-76-
60-40; xropua Hatpust — 2.5-5.0; tpunonudocdar HaTpus (3aMennu-
TeJIb CXBATBIBAHMS M TUacTudukarop) — 0.15-0.5. Bmecto Tpunomidoc-
ata HaTpus MOXHO HcOib30BaTh 0ypy (Na,B,0, 10H,0), rekcamera-
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tocdar Hatpus (NaPO,);, uurpar Hatpus (Na,C,H;0,5.5H,0), anmon-
nywo xucnory (C;H,OH}CO,H,).
TIpesen NPOYHOCTH Ha N3rub yepes 24 U TBEpACHUS JODKEH OBITh He
Menee 0.4MIla, Ha cxarve He menee 1.2MIa, a paciuupenue g0 0.6%.
JlaHHbIA THIT pacTBOpa LIMPOKO HUCTIONB3yeTes B paitoHax Kpaiinero
Cegepa, CHIA u Kanangl.

5.19 HU3KOTEMMNEPATYPHbIE TAMMOHAXXHBIE LEMEHTbI

OCHOBHOH NIPHYMHON TPUMEHEHUSE TAKMX LIEMEHTOB SBIAIOTCA Y-
JIOBYA HEMEHTUPOBAHMS!, TAE TEMIISPaTypa 3aJI€Tal0IUX [TOPOL COCTaB-
qiger o7 -5 po +12°C. Mepanora pacpocTpaHsieTcs 1o rayouHsl 500 M, B
OTHENbHBIX Citydasix 6oee 1000 M 1 XapakTepusyeTcs CIUIOUIHOM 1 1pe-
PHIBUCTOM NIBAUCTOCTHIO, T/ CONCPXKAHUE JIbia cocTaBager or 150-200
Kr/M3 no 125-150 Kr/M3 COOTBETCTBEHHO. 1103TOMY OCHOBHBIMU MPOOJIe-
MaMM TIpY LIEMEHTHPOBAHHUHU SIBISIOTCS PACTETUICHUE TIOPOJ, 3a CYeT M3-
GHTOYHOM TEILIONPOBOAHOCTH TAMITOHAXHOTO PACTBOPa U €TI0 3aMep3a-
HHe, a TAKXKe TUKINYeCKOe U3MeHeHue Temreparypsl. M3BecTHo, 4TO
nipu nemenTrposanny MMII Temnieparypa Ha yctbe gocruraer 1o 25°C,
a MocJie IPEKPAIeHUS TTUPKYAsIiuy cHiKaetcs 1o 9°C, u 5°C yepes 1 u
3 CYTOK COOTBETCTBEHHO. OXJTaXAEHHE LIEMEHTHOTO KOJbLA 110 BCEMY
WHTEpBaNy LeMeHTHpoBaHusd 10 0°C mpoucxoaut MeaieHHo (110-120
CYT.), Y4TO BIOJHE JOCTATOYHO AJIsl 3aTBEepIEBAaHMs TAMIIOHAXHOIO pa-
ctBopa. B 10 Xe Bpems, orrausaHue MMII mpuBoauT K yIUIOTHEHHIO
TPYHTa, YTO BHI3BIBAET MOSIBJICHUE KAK PACTATHBAIOIINX, TAK U CKUMAI0-
mux (BBuRy crouctocty MMIT) oceBBIX Harpy30K Ha 00CafHbIe TPYORI.
TloaTOMY MpK HEMEHTUPOBAHNYM OGCATHEIX KOJAOHH (B TIEPBYIO OYepelb
KOHAYKTOPOB), 06513aTeAbHO MOJHOE BHITECHEHHE BYPOBOTO pacTBoOpa,
TAK KaK TP eTO 3aMEP3aHUU, BBULY UIMTENBHOTO HPOCTOS, MHOTOKpAT-
HO BO3HMKAET OMAacHOCTh cMATHA OGCafHBIX TPYD, a pacueTHHH o0beM
TaMIIOHAXHOTO PAacTBOpa HeOGXOLMMO YBEIUYUBATh U3-33 GOJIBIIOTO
pacterieusa nopo. JIydIiMMy BXyIAMY B JaHHBIX YCIOBUAX SABNA-
10TCS a3PUPOBAHHEIE TAMIIOHAXHBIE PACTBOPSI, [THHO3EMMUCTBIN 1 UII-
CONTUHO3EMHCTRIHA IIEMEHTHI M 06paIeHHBIC MEHEPATH30BAHHbIE DMYJIb-
CUH, HO OHHU AOPOTH U SOCTATOMHO TPYIOEMKH. B CBA3M ¢ 9TUM, B IIpaK-
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THKE paboT B NAHHBIX YCJIOBHSX MCIIOMB3YIOTCS HECKOJIBKO MPOCTHIX Pe-
HenTyp:

— TAMIOHAXHBIA nopTnaHaueMeHT (kenareabHo ITHT-1-50 ans
HU3KKX Temriepatyp) 50-60%, nosyrumpar runca 6-13%, x1opun Kaib-
nust 6-8%-Hblit pacTBop 34%, a o Apyrow perienType pacXol STHX KOM-
TIOHEHTOB COCTABNSIET COOTBeTCTBeHHO: 20-30%; 70-80%; 0.5%. Jna
NpeOTBPALLCHHUS 3aMEP3aHUsA, B XUIKOCTH 3aTBOPEHUS BBOIUTCS Ka-
JiAno-1enouHo# peareHT (K,CO; + KOH);

— LeMeHT THTIa « Hopa» cOCTONT U3 TBEPAOTO GCTATKA CONOBOIO ITPO-
M3BOACTBA M LIJaKa JOMEHHOro npousBoicTsa ¢epporturana (r. Crep-
nutamak). flpy 5ToM BO BCeX Cliydasix BO3MOXEH BBOI 0OJEryaiommx
11063BOK, & TAKXKE MCTOJIB30OBAHUE HANPATAIONIETO EMEHTa.

OcHOBHBIE TPeBOBAHUS K TAMIIOHAXHBIM MATEPHATAM W DACTBOPaM
IUISL HU3KOTEMITEPATYPHBIX CKBAXKUH 3aKTIOYAIOTCS B CICAYIONIEM:

— CHOCOOHOCTDH CXBATBIBATLCSA ¥ HAOKDATh MPOYHOCTH B KOPOTKHIA
TIEpHO, IPUYEM OHA JOJKHA GBITH PABHA WM BBIIIE IPOYHOCTH HA CKA-
TUe MHOrosieTHeMep3nbX opod (MMIT) B Bepxueit yactu (0.7 MIla) u
B HUKHEH YacTy ckBaxuHH (3.5 MIla).

— MAaKCUMAaJbHBIH Tepio MPOKAYMBACMOCTH MPH TIPEAEABHO CO-
KpPAalIEHHbIX CPOKAX CXBATHIBAHUSI.

— BBICOKAs! BLOITECHAIOWIAs] CIIOCOBHOCTD, HU3Kas (hIIBTpalvs ¥ Hy-
JIEBO OTCTOH TAMITOHAXHOTO PACTBOPA, TUIOTHOCTh KOTOPOTO JOIKHA
OBITH BbIlIE IJIOTHOCTH GYPOBOrO PacTBOpa Kak MUHUMYM Ha 100 KI‘/M]‘

— CIOCOBHOCTh TBEPAETH TIPU MUHHMANBHOM BBIICICHUY TEILIA.

— OTCYTCTBUE YCAAKW W TIOTHBIM KOHTAKT.

— MOPO3OCTOHKOCTb M BOLOCTOWKOCTh HEMEHTHOIO KAMHSI.

5.19.1 MuapodoGHbIK NopTaHaLEeMEHT

Hannwtii uement (TOCT 10178-76) npenHasHadeH U MCTIONB30BA-
HUA (XPaHeHUS) BO BAAXHBIX KIMMATHIECCKUX YCIOBHMSAX U HPH TpaHC-
TOPTUPOBKE €r0 BOAHBIM IyteM (paitonbl Kpaiinero Cesepa). Otinua-
€TcA OT MOPTIAHALEMEHTa MOHMXEHHON TMIPOCKONMYHOCTHIO, TTOBbI-
HIEHHON HMOABIKHOCTBIO PACTBOPOB, MOPO30CTOMKOCTEIO. LleMeHT co-
CTOUT W3 MOPTN2HALIEMEHTA, B KOTOPHIH BBOAATCS THAPOdOOU3NpYIO-

353



f.A. PasaroB 3HL no 6ypoBLIM pacTBOpamM

mue No6aBKU: acUI0NBl, acCHIOA-MbuoHadT U MEIOHadT no TOCT
13302-77, onenHOBas KMCIIOTA WM OKUCICHHRIH TieTposaTym ot 0.06 o
0.3% (ua cyx.). [IpuMeHsIIOTCS TAKKe aMUHOCIIMPTHL: UITaHOTAMUH
NH(C,H,0OH), u tpusranonamus NH,C,H,OH mo 0.5%, xpemHuitop-
ranndeckue kuakoctd Tina I'K2K u apepecHas cMona. O6pazyioinages
Ha MOBEPXHOCTH 3€PEH 1LIEMEHTA TUIEHKa IIPEeIIATCTBYET IIoNalaHiIo Blla-
TH, 33 CYET YEr0 YBEIMIUBAETCA CPOK XpaHeHMsI. Cleayer yuecTb, 9T0 He-
KOTOpBIE THAPOGhOOHBIE 100aBKH BRIZBIBAIOT BCHEHUBAHHE TAMIIOHAXHO-
10 pacTBopa. CyLIECTBYET HECKOJIBKO TIPOCTBIX CIOCOGOB, O3BOJSIOIINX
JIETKO OTIWYUTE TUAPOGOOHBII LIEMEHT OT O0BIYHOrO.

1. B cTakaH ¢ BOHOH HACHIMAIOT WENMOTKY LeMeHTa. [MapodobHbIH
LieMEHT paclIpeliesisieTcs Ha TIOBEPXHOCTH BO/Ab! B BUAE MIEHKH, & ODbIY-
HBI — TOHET.

2. 5-10 T LeMeHTa pa3paBHUBAIOT TOHKUM CJIOEM Ha CYXOH IOBEpX-
HOCTH W HAHOCSIT Ha 3TOT CJIOH HECKONBKO Kariedb Boasl. Ha riapodo6-
HOM HEMEHTE BOJa OCTACTCS B BUJE Kalleilb, 4 B OOBIYHEIN LIEMEHT OHA
OBICTPO BIIUTHIBACTCS.

3. B cyxoit cTakaH HaCHIMAOT (HATIONOBMHY BHICOTHI) LIEMEHT U OC-
TOPOXKHO II0 CTEHKE CTakaHa, HanupaloT Boxy. Ecin nemeHT runpodo6-
HHIM, TO BOZAd C HUM He cMeIUBaeTcs, Yepes 1-2 u ee MOXHO CIUTh, a
LIEMEHT BBICHIMAIOT HA JIMCT OyMarun — oH octaetcsl CyXuM. OObIYHbIA
LIEMEHT B 3TUX XK€ YCJIOBHSAX TOCTETICHHO BIUTBIBAET BOJY, TIPEBPAILAICE
B TECTO.

5.20 OBPALLEHHBIA HEGTE3MYNbCUOHHBIA TAMIOHAMKHBINA
PACTBOP

OHOTP prepssie paspadoran B 1956 r.(CIIIA) w npuMmeHseTcs, B
OCHOBHOM, IIPH LIEMEHTHPOBAHUY T'a30BBIX CKBAXUH, MPOGYPEHHAIX ¢
NIPOMBIBKOH 3MYJILCHSIMYU BTOPOTO Pofa (BOZa B Macie) ¢ LebIO CoXpa-
HEHMsI ECTECTBEHHOM TPOHUIAEMOCTH MPOAYKTUEHOIO HIIacTa, Kade-
CTBEHHOIO LIEMEHTHPOBAHHS, a TAKXKE [UTHA NPELOTBPALIIEHUS PACTBOpE-
HUA coflel KanniiHO-MarHMeBOTo TUIIA M CMATHA 0OCaIHAIX KOJAOHH, He-
obxonumocth pumMenerns OHD TP BeI3BaHa HeJOCTATKAMHK TAMITOHAX-

354



masa 5 TaMNOHaMKHbIE LLEMEHTbI, PACTBOPKI H A06ABKM

HBIX PACTBOPOB Ha BOAHOM OCHOBE, CTIOCOOCTBYIOIINX PACTBEOPEHUIO CO-
JIEH 32 CYET OCMOTHHYECKMX TIEPETOKOB, KoTopoe HacTynaet mpu 20°C
gepes 3-4 cytok, a npu 60°C — yepe3 24 4aca, ¥ He JAJOIUX KOHTAKTa
[EMEHTHOTO KaMHA ¢ 00CaTHOM KOJIOHHOU U CTEHKAMU CKBAXHHEI, T10-
KPBITLIX rTUApodobHOl TeHKoM pacTBopa 6utyma u [TAB, OHDTP npen-
CTaBIsIET CO00H THAPOHOGHYIO 3MYIIBECHIO BTOPOFO POA, B KOTOPOii BHELI-
Hell cpenoil SBasgeTcs TU3eMBHOS TOTUTURO, 3arylieHHOEe MBUIAMH opra-
HUMECKMX KUCJIOT WIH CMBUIEHHBIME achansreHamMu 6uTyma, a BHYTPeH~
Heil ha30il — YaCTHLIBI LIEMEHTA, CMOYEHHbIE BONOM, 1 DMYIbIHPOBAH-
Hble Kaneabki Boabl. OHITP cocTouT U3 CIENYIOINX KOMIOHEHTOB:

— OuseabHoe monauso — xunxas ocxosa I'OCT305-82, B koTopoii
B3BELITEHBI OCTATBHBIE KOMIIOHEHTHI. Pacxof cocTapnseT 35-40% ma 1M’
OHOTP;

— OUMyM GbiCOKOOKUCACHHbI TIPSICTABIIET COBOM YePHBL ITOPOLIOK
¢ p=0,99 r/CM3, MOJIy4aeMBbIif TTyTeM OKMCIACHHUS KUCAOPOIOM BO3AyXa
TYIPOHOB HehTH U cocTosinmii n3 achamsreHos 27-51%, macen 38-51%,
cmon 12-35%. TpuMeHsieTcs A peryiMpoBaHis (DHIBTPALIIM U CTPYK-
TYPHO-MEXaHUYECKUX CBOICTB GYPOBBIX (CM.IJI.3) M TAMITOHAXHBIX Pa-
CTBOPOB HA YTJIEBOIOPOTHOM OCHOBE IpH ero modapke 15-20% u 7-9%
COOTBETCTBEHHO. ITpH 3TOM GMTYM Y/UTWHSET CPOKH CXBaThIBAHUA M TIO-
BBIILIAET BSI3KOCTb 3MYJIBCHH, €3 7100aBOK KOTOPOTO MUALTPALIMS HMYJb-
cHH yBeuuuBactes ¢ «0» 10 10 cM’ U YMEHBIIAIOTCA CPOKI 3arycTena-
Hus. [Tpuyem, py TemIepaType B cKBakMHe 10 90°C MOXHO HCIHOIB30-
BaTh JIIOObIE cOpTa OUTYMa, a BhIIE — TOJBKO BHICOKOOKUCACHHBIA. B
pacTBopax Ha BORHON OCHOBE GUTYM CIIOCOBCTBYET CHUKCSHUIO GUabT-
paupu B 2 pasa 1 06Bas0B NOpoX B 1.6 pasa, TIPeAynpexIacT MONTHOCTHIO
muddepeHINaNbHbBE MPAXBATH, OKA3BIBACT CMA30YHOE NEHCTBUS 1 YBe-
JIMYMHUBAET CTPYKTYPHO-MEXaHWYecKHe CBOMCTBA. MeXaHusM CHUXKEHUI
06BaIOB MOPOI 3aKJI0YALTCS B TOM, YTO COAEPIKALIUECS B OUTyME aK-
TUBHBIE ac(ha/IETCHOBEIE KOMIUTEKCH OCAKIAI0OTCA HA TIMHMCTBIX YaCTH-
11ax, HOKpPEIBast X TOHKON CIaGOIpPOHUIIAEMON (17T BOJBI) IUIEHKOIH,
OTPaHMUYHBAIONIEH OCMOTUIECKUI TIEPETOK BOABI K3 OYPOBOTO PacTBopa
B DIMHUCTRIC opoast. TTpu 9ToM GUTYM NIPUMEHSACTCA B BIIC PacTBOpa
B Iu3eabHOM Tomanee (Hedtu) 10-15%-HOlM KOHIEHTPALNH TIPH ero
noGaske 10 2% (Ha cyx.). JobaBka 25% HerauieHO U3BECTH K TOPOLI-
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KooGpasHomy outymy (0.5% ot obpeMa pacTBOpa) yMEHBILAET BpEMS €T0
aMcnieprupoBatus 8 2 pasa. [1py NMOBHIIEHHBIX TEMITEpaTypax pacTBop
GUTYMa MepexoauT U3 KOJUIOUIHOFO COCTOSHUSE B HCTMHHOE, [109TOMY
0YeHb TPYAHO NOLACPKUBATL CTPYKTYPY BypoBoro pactsopa. B stux yc-
JIOBHSAX JIyYlle BCETO MCIONB30BATH OpraHO(UIBHBINA GEHTOHUT (CM.
4.1.9). CnenyeT y4ecTb, 4TO PACTROPEHHE OUTYMA DX HU3KHUX TEMIIEpa-
Typax 3aMeAjIeHHO, NO3TOMY HEOGXOAMMO TOTOBUTh €I0 B €MKOCTSIX C
000rpeBoOM U MepemeninpareaaMu. bUTyM BEICOKOOKUCIEHHBIHA BBITTyC-
kaercs 1o TY 6-01-1049-84 Xepconckum HIT3, YkpauHa;

— GANCYUUE MAMEPUANBI, B KAUECTBE KOTOPbIX MOXHO MCII0/1b30BaTh
[OYTH BCE LIeMeHTHI pu Temieparypax Boiine 40°C, a npu 20-40°C Tonsko
[JIMHO3EMUCTRIRA LieMeHT. K nexansim 1ieMeHTaM o6si3aTesbHa 100aBKa
akrusaropos (NaOH u ap.);

- 800a HeOBXOIMMA [IU151 3aTBOPEHYIST (IEMEHTA C PACTEKAEMOCTBIO 18-
20 cM, IpU 3TOM 151 HOMHOM THAPATALIMY LIEMEHTa €€ PACX0] COCTABIIS~
eT oxono 50%, a OCTAILHAS CIYXKUT TOIBKO JJIs1 MOIBHKHOCTH PacTBO-
pa. dns 3atBopeHns OHOTP nydymie ucnons3oBaTh MpecHyio BoAy, Tak
kak nobapka sekrponuros (NaCl) o 10%, yBenHuMBaeT BpeMs cXBa-
TBIBAHMS] M MOHUXAET MPOYHOCTD 1IEMEHTHOTO KaMHs B 2.5 pasa. Ilpu
yBeaMueHnn gobasku NaCl 1o 15% Bospactaet Baskocts OHDTP u Bpe-
M# Hayaja CXBaTbIBAHHs B 5-6 pas, a IpoYHOCTL CHUXXaeTes B 5 pas. Ilpn
sBoge 1% CaCl, ueMeHTHOE TECTO U3 MOPTIAHALEMEHTA M 1JIaKa TIpU
teMmitepatypax 20-160°C He cxBaThHIBaeTCs B TeUEHHE TPEX CYTOK, a MPHU
2% CaCl, npoucxoant obpamenue das smyabcuu. CreayeT OTMETHTD,
YTO UMEIOTCS APYPUE COCTABBL OMYJIBCUI, T/Ie€ JAHHbIE DNEKTPOAUTHI 5B-
JIAIOTCA HEOGXOMMMBIMU COCTABAROLINMYU PeUenTyphl;

— ¢YabhoHOA TPSICTABIAET COGON aJIKIIapUICYT5QOHAT U OTHOCHUT-
¢ K aHHOHOAaKTUBHbIM [TAB, mpuMeHsIeTCA Kak SMyIsratop B Buae 50%-
HOM KoHueHTpaLuu ¢ p=1160-1175 kr/m’ B komuectse 2-7% oT o6be-
Ma YrAeBOAOPOLHOM dSMYIbCHHU. FTpH 5TOM HegocTaToK Cy1bhoHONA YXYII-
LIAeT TPOLIECCHl 3MYIBTMPOBAHUS U BOTOOTICICHUSE, H30BITOK — YIUIH-
HAET CPOKM CXBaThiBaHusA. Beimyckaercs no TY 6-01-1280-83 (nopoinok)
u TY 6-01-1043-86 (xuakoctb);

— cyavghooseur CK npencrapisier coboit cynbGUpOBaHHYIO B NPUCYT-
CTBHM HadTalMHa 1 ITMLEPHUHA OEHHOBYIO KUCIOTY 1 OTHOCUTCA K aHH-
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onoakTHBHbIM TTAB. Ero no6aska cocrassier 5-6% ot o6bema aMyb-
CHMH, B OCTa/IbHOM AEHCTBUE B OCHOBHOM TAKOE X€, KAK M CYIL(DOHONa;

— amMyabmain — Maciopactsopumoe [TAB HemoHoreHHoro tMna. Jo-
6aBka 1.5-5.0% npu temneparype 10 100°C, npu 3ToM npouecc BOLOOT-
JeIeHHA OTCYTCTBYET M3-32 €T0 BEICOKOI akTUBHOCTH. [ToHMxkaeT Mex-
dazHoe HaTsKeHue (HenocTaTok). Brinyckaeres no TY 14-1035-79;

OII1-4 npencrasser coGoil MPOU3BOAHbBIE TOJUITHUIEHITINKONEBBIX
3(¢MPOB (OKCHITUIUPOBAHHBIE ANKII(EHONb) 1 oTHOcUTCS K T1AB He-
HBOHOTEHHOTO THI3, PACTBOPHMEIX B YIJIEBOAOPOAHOM cpene. Jobaska
1o 1% B nu3eabHoe Tommeo Ge3 Gutyma npu temnepatype 20-75 °C.

Yekoputensimu cpokoB cxBaThiBaruss OHDTP Ha oCHOBe TAMIOHAXK -
Horo nopTaaHauemenTa, YL, VIIT, ninaxa ssasiorest Na,CO,, Na,SO,
U Ap., 3aMEIINTENAMU U YCKopHTeaaMu — BuHHas kucnora C,H,O,
(TOCT 5817-69) 1 anxpomats! Hatpus u Kamus (Na,Cr,0, u K,Cr,0,) u
JIp., COOTBETCTBEHHO, B 3aBUCHMOCTHU OT UX KOHUeHTpauuu. flpu dop-
MHPOBAHMM LEMEHTHOIO KaMHsI HEeT KOHTPAKLIMM, TaK KaK Gpuisrpauus
BOIbl B LIEMEHTHOM TeCTE OTCYTCTBYeT. [IpH 3TOM LUEMEHTHBIA KaMeHb
OHOTP uMeeT MeHBLIYIO PAHHIOID HPOYHOCTD 1O CPABHEHHWIO ¢ KaM-
HEM Ha BOIHOH OCHOBE, HO BO BPEMEHU OHA HEIMPEPLIBHO pacTeT (6e3-
outymHbiii OHDTP ¢ nobaskoit OI1-4 umMeeT BHICOKYIO PAHHIOW TIPOY-
HocTb). LemenTtHbiil kameHs OHOTP tepmoctoek (40-200°C), conec-
TOEK U KOPPO3HMOHHOCTOEK, TaK KaK OTCYTCTBYIOT OCMOTMYECKUE TIepe-
TOKM MEXIY arpecCHBHOI Cpefiloll U KamMHeM M3-3a GJIOKMPOBKY KPHC-
Ta/1710B HOBOOOPA30BaHUH ancopOuMotHbIM cioeM TTAB v yriesoaopon-
HO# xuznkocTblo, Texnonorus npurorosieHuss OHOTP 3axinrouaercs B
CIeayIOLIEM:

FOTOBUTCS KOJIIOMAHDILI pacTBOp OUTYMa B IM3ENBHOM TOILIUBE (MIH
6e3 outyma), ¢ nocaeayiollel 106aBKOi 75% pacdyeTHOro KOAU4eCTBa
[TAB (4atiie aHHOHOAKTUBHOTO) U TIIATENBHO IIEPEMELIMBAETCA 110 3aM-
KHYTO cHcTeMe. 3aTeM FOTOBUTCS TAMIIOHAXHBIM pacTBOP HA BOAHOM
OCHOBE MO CTaHIapTHON TEXHOJOTHH W HA NEPBON CKOPOCTH arperara
BBOIUTCS B paCTBOP 6UTYMa (WM B i3enbHOe TOIuBo ¢ [TAB), rie npu
CMELIMBAHNWU O0Pa3yIOTCS MbLIA MOJMBATEHTHBIX METAMIOB (0OpalIeH-
Hast 3MYJILCHUS), CTABHIM3MPYIOUINE M YACTUHHO TUAPODODU3UpYIoIIHE
TOBEPXHOCTDL TBePAOH (asbl. Tlocne npekpalneHus aMybrMpoBaHus Ha
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TIOBEPXHOCTH IMYJIBCHH BBIAETSAETCSA U30BITOUHAS BOJA BBUIY TOTO, YTO
NAB BogopacreopuM (50-60% oT nepBoHaYanbHOrC 06heMa TP 3aTBO-
peHWM LIEMEHTA), KOTOpasi yIaTsIeTcs HaCOCOM arperara. BeiieneHue
BOIBI M3 3MYJIbCUM TPOUCXOIUT B peaynbTate Aeiictsus I1IAB u xoaryssi-
LWH, ZOCTUTAEMON BCIEICTBHE TIEPECHIIIEHIS CUCTEMBI TUCTICPCHOM (ha-
30i1. 3atem BBOAAT ocrasldecs 25% TTAB, nepeMelyBaIOT U OTKAYUBA-
[OT B 3aITaCHBIE EMKOCTH, FIle OH MOXKET XPaHUTBCS HECKOJIBKO CYTOK.
Mexanuam anutenbHoro xpanenus OHDTP zakmogaercd B Ha4un
Mex(ba3HbIX TIEHOK ¥ afcOPOLMOHHO-CONBBATHOIO CJIOA Ha TPaHWIE
pasnena (a3, KOTopble BAOKUPYIOT IIEHTPbl KPHCTA/UTM3AUUH U CASPXKI-
BalOT POCT KPUCTAILIOB HOBOOOpazoBanui. [1py sTOM TIepexon Koarys-
nuoHHOR cTtpykTypsl OHOTP B KOHAEHCALMOHHO-KPUCTAIUIM3AUMOH-
HYIO TIPOMCXOIMT Oe3 o6patieHus das, YTo JOMONHUTENBHO IPUIAET CHC-
TeMe cTabUIBbHOCTL M COXPAHHOCTL BO BpeMenH. KuHeTnka mpouecca
CTPYKTYpOOOPa30BaHust ¥ COMPOTHBIIEHHE CHCTEMbI HANPSLKEHMIO TIPO-
6031 IepeMeHHBIM TOKOM, 3aBHCHT OT KOHLIeHTpauuu [TAB: dyeM 0Ha MeHb-
1He, TeM DBICTPEe T IIPOLIeCC CTPYKTYPOOOPa3OBaHUA ¥ HA000pOT.

Perymuposanue csoiicrs OHOTP

ITrotHocts OHBTP rnoBplLIaeTCS TAMITOHAXKHBIM PACTBOPOM C yT4-
KETUTeJIeM, a CHUXAaeTesa A00aBKaMy JH3€JIBHOTO TOILIUBA WU OUTYM-
HOTO pacTBopa. BA3KOCTh MOBBIIAETCH OT M3BBITOUHOIO COIEPXAHMA 1
MOBBIUIEHHOM IMCTIEPCHOCTH BHYTPeHHEH (hasbl, BHICOKOOKUCIEHHOTO
B6UTYMa, HH3KOIl TeMOEPATYPbl, 2 CHHXAETCsl OT IOBLILIEHHOIO COlep-
xanust [TAB, temmepatypsl Bsne 40°C, 106aBOK AM3€1bHOIO TOIVINBA X
TI0CHIe XpAHEHUS B TeYeHUe HECKOABKNX cyToK. HopMaibHas pacTekae-
smocTh OHDTP ¢ Gurymom 13-14 cm, 6e3 6utyma 18-20 cm. Dunbrparius
CHMXKaeTCs 100aBKamy GATYMA ITPY UCTTOJIB30BAHUU CYIb(MOHOMA U CYJTb-
donenna CK, a npu ucnosb3oBaHny smyistana — nobaskamu TTAB.
IlpouHocTh nposepsieTcs depes 3 CyTOK TIpU CTATHYECKO TeMIepaType
¥ 3200 {HOM JABJICHUH.

TIpUBORUM PEIENTYPY OPTAHG-MHHEPATBHOTO TAMIIOHAXHOIO pa-
CTBOPA, CTOMKOTO K KOPPO3UU:

94 H,0 + 14 T-80(KOM) + 2% cynuonona + 10-22% NaCl + I1LT.
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CyIIHOCTh 3TOTO MpoLecca 3aKI0YaeTesl B TOM, UTO TIPH KOHTAKTE
uementHoro kamus ¢ H,S u CO,, obpasyercs Macca n3 THocyibhaTos,
OCMOJIEHHBIX CY/1bDIIOB 1 KapGOHATOB, CIOCOOHAA YILIOTHATECS B MO-
pPax ¥ TOPMO3UTH KOPPO3HIO,

CocraB 6e36utymHbix OHDTP Belrisnur tak, %, Macc.:

JM3eNbHOE TOTLIMBO 19.8 19.52 11.19
Cynsdonon HIT-3 1.45 — —
Bona npecnas 12.2 28.73 20.34
OMynbTan — 0.29 —
OI1-4 — — 0.68
NIT-1-100 66.55 57.46 67.79

{Ipy vicnionb3oBaHuU CYIRGOHONA IPOUCXOANT BBIIEEHHE BO/bI, a
asMysabTana u OI1-4 Het, Tak KaK NOCAEAHUE BOMOHEPACTBOPHUMEL.

CyIecTBYIOT HECKOJIBKO TIPOCTBIX IKCIPECC-METONOB KOHTPOIIS Ka-
YEeCTBa TAMITIOHAXKHBIX SMYJIBCHIAL.

Ecnu xarust a3My/IsCHHM NP CMELLIMBAHMK € BOLO# 6BICTPO B Hell pa-
CTBOPSIETCS, TO BMYJILCHUSI IIEPBOTO poia (Macso B Boae). Ecnu takast kan-
JIS1 OTIYCKAETCsl Ha JHO ¥ HAXOLUTCs TaM B BUJIE 11APUKA, a [PH B3OGAIThI-
BaHHH He PaclycKaeTcsl, TO 9TO IMYJIbCHS BTOPOrO POJa.

B onny u3 npobUpoK, 3allONHEHHBIX IMYIbCUEH, TOGABISIOT KPACH-
Teb — METWIECHOBBI CUHUI, PACTBOPUMBIIA B BOJIE, B APYTYIO — KpPacu-
Tenb cyzna 11, pacTBOPUMBI B YIIEBOAOPOMHOM XUMKOCTH. DMYILCHS
TEePBOIO PoJd OKPALTMBAETCA B CUHUIA LIBET, 2 BTOPOTO pola — B KPaCHHIiA.

B kauecTBe GydepHOM XKIIKOCTH Yalle BCETO UCTOMb3YeTCH JIU3E/1b-
HOe TOILIMBO ¢ 1o6aBkoit 1.5% cynbdoHona, win 6ypoBoii pacTBop Ha
YIJIEBOAOPOIHOM OCHOBE, KOTOPBIM BeJach POMBIBKA TIpH GYpeHuH, ¢
nobaekoit 2% cynedorona.

Henocrarkamn OHDTP gBmAtoTCcs BO3MOXHBIA POCT THAPOLNHAMHE-
YECKUX JABICHUH IIPU CTIyCKe OBCAaIHbIX KOJOHH M LHEMEHTHPOBAHNH,
BBLICOKAsl TPY/I0EMKOCTh, TI0OXapooTlacHOCTh U TOKCUIHOCTb.

Penentypa oOparHON TaMITOHAXHOM SMYALCUM C-HMCIIOAB3OBAHUEM
TAB tvna OI1-4 roTOBUTCA 10 CTAHAAPTHOM TEXHONOTUU. B mm3esbHOe
TonmBo (20%) nobapmnsiercs 1% OTI-4, nepeMerinBaertcs, 3areM 25-30%
BOIIbI, HEOOXOIMMOI TONBKO J1s1 THIPATALIMH BSIKYIIETO U AAJIEe IEMEHT
(Bce IOGABKM OT MACCH LIEMEHTA). BMECTO AU3E15HONO TOILIMBA BO3MOX-

359
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HO ucrnonb3oBaHue diotopearenta T-80. [Tpu aTom OydepHas KUAKOCTh
COCTOMT 13 CJE/IYIOUIMX KOMIIOHEHTOB, % Macc: I13e1bHOe TOTUTHBO 40-
60 wim T-80; Boma 40-60; OI1-4 — 0.3-1.5%; Gaput 10 HEOOXOAUMOIL
TUIOTHOCTH.

5.21 BY®EPHbIE XWUOKOCTH

Bydepnbie xuakoct (B2XK) Bnepsbie npumeHeHsl B 1928 r 8 CLLIA n
WCIIONB3YIOTCA Mepel M Mmocje 3aKaYMBaHHUsI TAMITOHaXHOTO PacTBOpa B
CKBaXXMHY C LIEJIbIO pa3aesieHHst ero ¢ GypoBbIM pPacTBOPOM VIS TIPEIyTI-
peXIeHust SIBIeHUI KOaryJsiluu, a Takxke 0osiee MoJHOTO BHITECHEHUS
GypoBoro pacTsopa B 3aTpyOHOM npoctpaHctse. [1pn orcyrerBun bXK B
pe3yJibTaTe KOaryJIsiMy B 30He KOHTaKTa TaMIIOHAXHOTo U 6ypoBOro pa-
CTBOPOB (0COOEHHO MPECHOTO0), JaBJieHUe NPOaBKH Bo3pacTaeT B 1.4-1.8
pasza npu KoabduimeHTe BbITeCHeHUs1 6ypoBoro pactBopa Becero 0.4-0.6.
B Hacrosiiiee BpeMsi B MUpe U3BecTHbI coTHM peuenTyp b2, Ho Hanbo-
Jiee YacTo TIPUMEHSIOTCSl HECKOIBKO AecaTKoB. [1o cBouM ¢dusnueckum
cpoiictBaM bXK monpasnesnsioTest Ha HuskoeasKue, 6bicoKosazKue N 6:a3-
xoynpyeue cmecu (BYC). BonbiumHceTBo pumensieMbix B2XK HU3KOBSI3-
KHe, K HUM OTHOCSITCSI: BOJIa, BOIHbBIE PacTBOPbI COJIEH, ILEIoYeit, K1c-
not, [1AB u nu3esnbHOE TOTUIMBO, M3 KOTOPBIX Hanbosiee 4acTo nmpume-
HsieTcsl Bozia (KMIKOCTB 3aTBOPEHMST), obaqaioliast KpomMe OCHOBHOTO
Ha3HAYEHUSsI, XOPOLUMMHM MOIOIIIMMH CBOMCTBAMU U pasbasiisisi OypoBoit
pacTBOp, CIOCOOCTBYET ero BbITeCHeHHIO. [IpuMeHsITh ee HeoOX0ANMO
TOJIKO B YCTOHYMBOM CTBOJIE CKBAXWHBI TIPU OTCYTCTBHU HENEPEKPBI-
THIX TJIMH U coliel B pa3pe3e. Hemocratkamu Boabl kak BXK, siBiasiercs
HEIOMYCTUMOCTD €€ TIPMMEHEHUS JUIsl BBITECHEHUS! YTSKEJIEHHBIX Oypo-
BBIX PACTBOPOB, IPH YTSKENEHUH, BCKPHITHIX MPOAYKTUBHBIX ILIACTAX,
ABII u HedTerazonposiBieHUsIX.

[pu ueMeHTMPOBaHMU B 30HEe MHOTONETHeMep3IbIX opoa (MMIT)
npumeHeHne bXX Ha BOIHOIN OCHOBE TakKXe HENOMyCTUMO, BBHIY BO3-
MOXHOTO ee 3aMep3aHusi U CMSITHSI 06CaIHOI KOJMOHHBI. B aTHX ycoBH-
sx HanbGosee npocta u 3ddekTnHa bX Ha ocHoBe 30%-HOro BOIHOTO
pacTBopa AMATHICHITMKOMS 1 40 Kr/M° KBApIEBOTO MeckKa ¢ pasMepaMmu
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seped 0.1-0.15 MM, npu 3TOM TeMiepaTypa ee 3aMep3aHns COCTABIAET
-30°C. BX Ha OCHOBE BOZHBIX PACTBOPOB CONEH (YaLlle XJIOPHAOB) MPH-
MEHSIIOTCS NPY HAIMYKK B pa3pese conell, MPU 5TOM TUIOTHOCTb UX pa-
CTBOPOB MoXeT focTurath 1200-1600 kr/m’. Kpome 3toro, MIPOMCXOANUT
obe3BoXHBaHME (SIBAEHUE OCMOca), YIVIOTHEHHE U CHHXeHUE 06bema
TMHUCTOH KOPKH, YTO CMOCOBCTBYET CHUKEHHIO NAaRACHUA NPOAABKY U
BBICOKOMY KauecTBy LieMeHTHpoBaHuA. BXK Ha ocHoBe pacTBopoB uie-
JIOUeH, yIIeKUCITEIX U GOCOPHBIX COMeit LIETOUHBIX METANI0B (KAYCTH-
Yeckasl M KalbLIMHUpoBaHHas cona, docdaThl U T.4.), KPOME OCHOBHOTO
Ha3HAaYeHHUs1, paspylIatoT eprdepritHyo YacTb DIMHUCTON KOPKH, CITO-
coBCTBYSt OOPA30BAHMIO IPOYHOTO KOHTAKTA LIEMEHTHOTO KaMHsl € No-
ponamu. Hegocrarkamu atux B2K siBnsietcst BO3MoXHOE B3auMonefcTRie
C TAMIMOHAXHBIM PACTBOPOM U TIPEXACBPEMEHHOE €r0 3arycTeBaHue, a
TaKXe NONHOe 0GHAXeHUe IPOHULAEMBIX [171aCTOB € MOTepel KUIKOCTH
3aTBOPEHHSI. DTOT Ke HEJLOCTATOK NMPUCYLL PACTBOPAM KHUCIOT (COSIHOM,
cyisammuHoBoi 1 ap.). Kpome atoro, b2XX Ha ocHOBe BOZHBIX PacTBO-
POB KHUCJIOT U COJNIEH, ABISACH EKTPOJUTAMU, HE MOTYT ObITh UCIIONb-
30BaHbl B CKBaXHHAX, T€ TAMIIOHAXHbIC PACTBOPbl HE MOJHMMAIOT O
YCTBSI, TAK KAK OCTABasICh B KOHTAKTE ¢ 06CANHBIMY TPYOaMu OYAyT Cilo-
cOGCTBOBAaTh HHTCHCUBHOH KOPPO3MM MeTaslia.

B Ha ocHOBE N11U3e1BHOTO TOMIMBA U MANOBSI3KOI HE(GTH UCTIONb3Y-
10TCSL B OCHOBHOM JUISL PA3fE/NeHHs] U BHITSCHEHHS PACTBOPOB Ha YIJIEBO-
nopoaHoi ocvose (PHO, smynscuonnsie). Ilpn 31oM oHu (ocobeHHO
JU3EJIBHOE TOTUIMBO) CIOCOBCTBYIOT TYPOYMH3AIMM HOTOKA U KaK CJef-
CTBUE, MMOBBILLUAIOT CTENEHB BbITeCHeHUs pacTBopa. [1py BeITECHEHMU yTA-
xeneHHbix PHO s nobitenus crabinbHoct bXXK BBOAMTCS M3BECTb,
TTAB (cynbdoHon), yrsukendtens. [ipu pasgeneHnn U BBITECHEHUH 3MYJIb-
CUOHHBIX TAMITOHAXHOTO M GYPOBOTO PACTBOPA JAOMYCKAETCS UCMOTBL30-
Batb B2K Ha ocHoBe BoaHOro pacteopa T1AA, nosapenHolt conu 1 T1AB
(amynstana). 9t BXK HenonycTUMO HCIOb30BATh MPH HATUUHMY B CKBa-
KMHE TAMMOHAXHBIX ¥ GyPOBBIX PACTROPOB Ha BOAHOH OCHOBE, TaK KAaK
YIIEBOAOPONHAS TUICHKA NPEMSITCTBYET 06PA30BAHMIO KOHTAKTd UEMEHT-
HOTO KAMHS1 ¢ METAJIZIOM Y TIOPOIOi BBUIY PAa3HOMOISAPHOCTH KMAKOCTEH.

Bricokossizkue yTsikeneHHbie BXK Mcnonp3yores ToasKo Mpy npo-
MBIBKE CKBAXHH YTSDKEJEHHBIMM OypOBBIMU PacTBOPAMH [Jisi IPENOTB-
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pameHuss CHUXEHHUS THAPOCTATUYECKOTO JABNeHHsl M BbINALAHUS YTS-
xemurena. B Kauectse takux BXK npuMeHsiioTcs BOAHBIE PACTBOPHI Bbl-
COKOMOJIEKYJIAPHBIX MONMMEPOB C 100aBKOI YTSKENUTENs1 M TITHHOMO-
POIIKA (U151 NOBBILIEHUSA cTabWIbHOCTH). [1pH 3TOM yallle BCETo HCMOMb-
syercs nomakpuiamua (ITAA) B cooTHoleHuM ¢ Boao#t 6:1 W 6aput 1o
Heo6XoanuMos MIoTHOCTU. CTabMIbHOCTh CUCTEMbI JOCTUTACTCSI Pery-
JIApOBaHuEM cooTHoLeHUs1 [TAA 1 Boas!. [1py NOBbILIEHHH TUIOTHOCTH
colepXaHue BOIbl yBenuuupaetcs, a [IAA yMeHbLIAeTCs, YIPU YMEHb-
LIEHMH TUTOTHOCTH — HAoB0poT. DTa pelenTypa MOXET MPUMEHSITBCSH
TOJNIBKO TPH TeMniepaType He Oonee 60°C, Tak Kak GONLUIMHCTBO NOJIK-
MEPOB TPH TIOBLILIEHHBIX TEMIIEPaTYPax Pa3XuXaloTcsi U MOIBEPraT-
€51 YaCTMYHOH WM NOJHOH TEPMOOKUCTUTEABHOMN JECTPYKLMH.

K BBICOKOBSI3KUM OTHOCAITCS TaKxKe Oy(PepHbIE MOPOLLKOOGPA3HBIE
KOH1gHTpaThi Mapox BI1-100 u BTIC-150, cocrosmue w3 88,5% auruu-
Ha {OTXO0H THAPONU3HOM NPOMBILUIEHHOCTH), 0% KanbUMHUPOBAHHOMN
compl, 1.5% KML1-600 u 0.3% HT® (a5t BITC-150). Boamsie pacTBops!
STHX KOHIIEHTPATOB MOTYT YTSXesThea ¢ 1050 1o 2000 kr/M’, Tak Kak
MMEIOT HU3KYIO (GUIbTPALIMIO 1 IPHMEHSIIOTCS PK TeMnepatypax 1o 100
# 150°C cootBeTcTBeHHO. [1pH aToM BIT-100 rotoBuTCs Ha NpecHO BoaE,
a BITC-150 Taioke Ha MunepaizosarHoil no NaCl. HegoctaTkaMu aaH-
HBEIX MaTepHaIOB ABAAIOTCS CMEp3aHue NpH TeMmrepartype -20°C BBuLy
BBICOKOM MCXOAHOW BAaXHOCTH (55%). [Mo3TOMY MX NPUIOTOBIEHUE
JIYYIIE NIPOM3BOAMTH B THAPOMELIANKE [PH BOLOCMECEBOM OTHOLLEHUH
1:3, TaK KaK HIHeKU cMecHuTeNnst 3abuBalotes. Baskoynpyrre cmecu (BYC)
ABTATCA Haubonee yddexTusHsiMu BX 115 pasnenenus KuaKocteit,
yIaneHus 6ypoBOro pacTBopa M IlaMa U3 KABEPH, a TAKXKE JIHKBUALIUK
niornomeHmit 10 10-15 M’/4ac U 3aKONOHHBIX NposBAeHHit. BaxHoii oco-
GeHHocTbio BYC siBnsieTcsi nposiBieHUE YTIPyTUX CBOKCTB MPU CABUIO-
BbIX AedopMaLusX (TeueHUH), KOTOPHe NPEIsITCTBYIOT e¢ MepeMeLlu-
BaHWIO ¢ Pa3genseMbIMH XUAKOCTAMYI NPY MMUHUMAJbHO JONYCTUMOMA
CKOPOCTU BOCXOASIEro MOTOKA, TIE €€ pa3pyilleHHe He3HAUUTETbHO.
BYC cocTosiT U3 KOHLEHTPUPOBAHHBIX PACTBOPOB BBICOKOMONEKYJISIP-
HBIX NIOJIMMEPOB WIIH MOTUNEKTPOINTOB ¢ 106aBKOH CLUMBAIOILNX ATeH-
ToB (coneit Ca, Mg, Al u p.), HaMOJHUTENEH, yTsKEeAUTENeH Hin Ge3
HUX. M3 MHOTOJIETHEN NPaKTHKH ycTaHOBAEHO, yTto BYC nyuuie npoka-
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YUBaTh MPU MOATOTOBKE CTBOJIA CKBAXUHBI K CITYCKY 0OCAIHOM KOJIOH-
HBI, @ pa3jie/ieHue XKHUAKOCTeH NPy LIEMEHTUPOBAHUM TIPOU3BOAUTH C
MCIOJIb30BaHNEM HU3KOBA3KMX BXK.

BddexruBHocTs B2K MOXHO OLIEHHBATD 110 PA3HOCTH €€ TUIOTHOCTU
M KOHUEHTPALMKU TBEP/IOii (ha3bl 10 U MOC/IEe IPOKAUKH Yepe3 CKBAKHMHY.
CrieyeT OTMETUTD, 4TO GOJBIIMHCTBO PACTBOPOB, MOJIUMEPOB CO Bpe-
MEHEM [OBEPraloTCs ACCTPYKLUMU (CTAapEeHUIO), IT03TOMY roToBuTh BYC
HeOOXO0IMMO HETOCPEICTBEHHO Tepesl TIPUMEHEHUEM [UIsl TIPenoTBpa-
LIEHUS MOTEPH YIPYrUX CBOMCTB.

WspectHpl necatku peuentyp BYC, Ho HaubGonee npocteiMu siBnsi-
IOTCSI COCTaBbI C UCMONb30BaHUeM nosnmakpwiamuaa (ITAA), nanHbie o
KOTOPBIX M3JIOXKEHBI HUXE.

1. INpecnas Boma + 0.2-0.5% I[TAA (B 3aBUCUMOCTH OT MapKH).

2. [1AA — 0.2-0.5%

raMHonoporok — 7-18%

W MecTtHast rmHa — 50-80%

NpecHast Bola — OCTaJIbHOE.

3. [NpecHblii cTabunn3npoBaHHblit pactBop + 0.2-0.5% [TAA.

Texunoiorus npurotosienus BYC

ITo mo6oit peuerntype oobeM BYC cocrasisier ot S 1o 15 M’, varie 7-
10 M. o penenType N1 B ipecHoii Boje NpH MepeMeiuBaHHH PACTBO-
psieTcsi pacueTHOe KoinuuecTBo [1AA 10 moydeHusi yCIOBHOM BSI3KOCTH
80-200 ¢ u 3akauMBaeTcsi B ckBaxuHy. [Ipy sTom criexyer yyectb, YTO
JIaHHasl PEeLenTypa MOXET MPUMEHSITHCS TOJIBKO IPH TeMIlepaType 10
40°C, B kpaitHeM ciyuae 10 50°C, Tak KaK MoJMMephbl aKpUJIOBOTO psifia B
uHTepBasie Temnepatyp 50-80°C rioaepraioTcsi pa3ioXeHUIO U MPUoO-
PETaloT CBOMCTBA HBIOTOHOBCKOM XUAKOCTH (Boabl). [ToaToMy mpume-
HeHMe JaHHoii perenTypbl BYC npu Takux Temreparypax mpakTHYeCK1
GecronesHo.

Peuentypa BYC No2 MoxeT roTOBUTBCSI ABYMsI CIIOCOOaMMU:

a) TOTOBUTCSI pacyeTHBI 00beM TIMHUCTOI cycrieH3un 7-18% KOH-
HeHTpaunu (i MecTHOM mMHbI 50-80% KOHLIEHTpALMK), B KOTOPBIt
npu nepemernnBaHuu Boautesi 0.2-0.5% pactsop [MAA u nocre 15-30
MUHYTHOro nepememnBanusi BYC rotoa K MpUMEHEHUIO;
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6) B pacueTHbIi 00bem 00.2-0.5%-Horo pactBopa [TAA BBOAMTCA NTpU
MOCTOAHHOM TNEpEMEIINBAHIH FAMHOMOPOLIOK 7-18% mo moayyeHus
OIHOPONHOM BS3KOYNPYTO CMECH C HETEKYUUM COCTOSIHUEM.

Bo BTopoM M TpeTbeM criocobax A1 yMEHBIUEHMST JTMITKOCTH W alre-
3MM K METATY M Iopoze B rotosylo BYC npu nepemeurisanni 106as-
nsteres 0,1-0,25% munepansHoit conu (CaCl,, MgCl,, NaCl, KCI) B Buze
BoaHOro pactsopa 10-20%-Hoi KOHLEHTpaLWK.

3) B rotosbiii pactsop Beoautcs ITAA ¢ BaskocTsio 80-90 c.

ITlpumepor:

1.Heobxoanmo npuroToBUTh 5m’ BYC, /15 4eT0 B MepHUKE LeMEH-
TUPOBOUHOIO arperara Wil Apyrofl eMKOCTH, CHaGXEeHHOW nepeMely-
BAIOLLLMMM YCTPOICTBaMU {[IMHO- UM ruapoMenianki, AITTK), roto-
BAT 3M° LIMHHCTOM CYCHICH3HH € BA3KOCTBIO HE McHee 200 ¢ (He TeucT). B
apyrom mephuke LA rotossT M 0.2-0.5%-Horo pacTeopa [TAA ¢ Ba3-
kocTb1o 80-90 ¢ (MoxHO 40-45 ¢) ¥ Npy nepeMeltiBaHUN MTOCTENEHHO
BBOIAT B IMHKUCTYIO CyCreH3uIo. TIpy 3ToM pacxol KOMIIOHEHTOB Ha
5M° BYC cocrasur:

ravHonopouok — 210-540 xr;

nnn mectHast rmaHa — 1500-2400 xr;

[MAA — 4-10 xT;

CaCl, — 5-12.5kT;

BOJIa — OCTaJlbHOE.

2. Tpu Bropom cnocobe rotosurca 0.2-0.5%-Heiit pactsop [MAA ¢
BA3KOCTBIO 40-50 ¢, B KOTOpBIH NPy NepeMeIINBaHUM TTOCTENEHHO BBO-
OUTCS cHavaa 3-5% [JIMHOMOPOLLKA 10 MOJy4eH!s OJHOPOAHON Mac-
Cbl ¥ TOJILKO 33TEM OCTAJIBHOE PacyeTHOE ET0 KOJHYECTBO.

B 06oux cnyyasx npurotoieHHbIH BYC pexomeHnayeTcst BBIACPXKaTh
BO BpeMeHU 1.5-2 yaca U TOJNBKO NMOTOM NIPUMEHSTH 110 Ha3HAUEHMIO.
Kputeprem rorosroct BYC gBisieTcst OTCYTCTBHE OCTATOYHO# dedop-
MauuK (rocsne CHATHSA HATPY3KH AeopMHMPOBAHUs CTPYKTYPa AOJLKHA
BEPHYTBLCS B UCXOIHOE MOJOXEHME).

Oco0ennocTd Tevenns OydepHbIx KUIKOCTEH
IMpouecc 3ameneHus 6ypoBOro pacTBOpa TAMIIOHAXHBIM COCTOUT W3
asbl 3aMelleHN s, HACTYNalowWeH ¢ MOMEHTA Hayala TeYEHKS KUIAKO-

364



fasa 5 UEMEHTBI, W no6asKku

cTu U (ha3bl BBIMBIBA, KOTOpasi HAUMHAETCS cpa3y 3a (ha3oil BEITECHEHUSI.
BoiTecHeHMe OypoBOTO pacTBOpa B 3aTpyOHOM MPOCTpaHCTBE Haubosiee
MOJIHO MPOMCXOAMT TPY TYpOYJIeHTHOM pexume Teuernst BK. ITpu atom
MOJIOXUTEIbHAS WX OTpULIaTeNbHast (TOBbILIEHHAS WIN MOHMXKEHHAs
rioTHocTh BXK 1o oTHOMIEHUIO K BBITECHS@MOMY GYPOBOMY pacTBOpy)
Ha TIPOLIECC BHITECHEHHSI M BBIMbIBAa OYPOBOTO pacTBOpa BIMSIET HE3HA-
yuTeabHO. OnpenensiomumMu GU3NYECKUMU XapaKTepUCTUKAMU SIBJISI-
10TCSl BA3KOCTh U pexuM TedeHust b2K, moatomy mist mydiero BbiMbIBa
HeobxoaumMo, 4To6el bXK nmena HaMMEHBILYIO BA3KOCTh M TYpOyJIeHT-
HBIN peXuM TedeHus. B mobbix ycnoBusix bXK He JOKHBI BbI3bIBATH
KOAryJIsiMIo pa3aesisieMbIX XKUAKOCTEN M HOKHBI ObITh HHAMMdEpeHT-
Hbl (COBMECTHMBI) K TAMIIOHaXXHOMY U OypoBoMy pactBopy. O6bem bXK
JIOJKEH COCTABJIATE OT 5 10 15 M’ B 3aBUCMMOCTH OT KOHCTPYKIIMH CKBa-
xunbl. [Tpu aToM B 11060M ciyuae 20-30% BXK cmeumBaetcst ¢ Tamio-
HaXHBIM 1 OYPOBBIM PaCTBOPOM M TOJIBKO OCTABILASICS 4ACTh BBITOJIHSI-
eT (DyHKIMU BBITECHEHUS] U BBIMbIBA.

IMpu UCroNB30BAaHUN a9PUPOBAHHBIX TAMIIOHAXHBIX pacTBOpoB BZK
Takxe aspupyrorcsi. Haubosee yacto ucnoabsyloress BYC Ha ocHoBe
akpwiIoBbIX nonumepoB ([1AA, rumaH u ap.) ¢ 106aBKOi x10puIa Kajib-
uust (OBICTPO HabMpaloILUe Ypyrue CBOiCTBa) MM CyibdaTa amoMu-
Hust (2-3%) v xnopuaa Kansimst 20% (MeUIeHHO HabMpaloLe YIpyrue
CBOWMCTBA), WIH CTaOMIN3UPOBAHHOTO IIMHMCTOTO PAcTBOPA.

TMpu ucnons3osanuu [MAA 8%-HOi KOHLEHTPALIMHU, €r0 PacTBOPSi-
10T B NPECHON Boae B COOTHOLIEHUH |:2+1:4, 10 Moay4eHus1 yCaOBHOM
BsiskocTH 150-200 c, 106aBisioT pacTBOpP XpOMITHKA, IEPEMELTHBAIOT 5-
10 MHH. 1, B TIOC/IEIHIOIO OYepe/lb, PACTBOPLL cojeit (Cyabdarsl, Cylb-
dbutbi 1 T.0.) B Buae 10-20%-Hoit KOHUEHTPALIMK ¥ ITPU HEOOXOANMOC-
TH — HaronHuTenb. st npurotosaenns 1M’ Takoro BYC Heo6x0auMo
200-300 kr 8%-Horo [TAA u 1o 1-6 kr coneii.

Bo Bcex ciyyasix, nocJie moaodopa perenTypbl TAMIIOHaKHOTO pacTBO-
pa, BXK uCTBITBIBAIOT HA COBMECTUMOCTb C GYpPOBBIM PacTBOPOM, IyTEM
CMeIINBaHusI B 00beMHOM cooTHOLIeHHH 9:1; 1:1; 1:9 npu o61iem oobe-
Me He Menee 200 cM’ u onpeneseHuH pactekaeMocTy. Ecau mocieasis
MeHblue 12 cM, To npumeHeHune bXK obszarenbHo.
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5.22 PEMY/INPOBAHWUE CBOWCTB TAMMOHAXHbIX PACTBOPOB

B mpakTike KperieHHst BO3HUKAET HEOOXOIHMOCTh PEryAUPOBaHHUs
CBOHCTB TAMIOHAXHBIX PACTBOPOB B O4EHb LIMPOKHX Tpeaesax, Hauu-
Hasl OT PUAPATAMOHHON AKTHBHOCTH (CKOPOCTH B3aUMOIEHCTBHUS C BO-
JOM), KOHYAst KOArYAsIIMOHHBIM ¥ KPUCTAIN3ALUUOHHbBIM 3arycTeBaHU-
eM. Briepsble Takue peryastopbl (CaCl,) 6buin ipuMeHeHbl B 1914 1 B
CLA, a cepbe3stble HayuHble paGOTHI HAYATUCH TONILKO B 1943 romy.

Kak 0bl10 noka3aHo paHee, rMApaTallOHHAst AKTMBHOCTb PErYIM-
pyeTcst IPUMEHEHUEM COCTABa TAMITOHAXHBIX MATEPHANOB, TOHKOCTBIO
HX MIOMOJTa, BBEACHHEM OPraHUUeCKHX U MUHEPATBHEIX 100aBOK M rUa-
POMEXAHHUECKOI aKTUBALMEN. KOdl YISILMOHHOE H KPUCTALTN3ALIMOH -
HOE 3aTyCTeBaHUE U TBEPAEHUE PEIYIUpYeTCs 106aBKaMM YCKOpHUTEIeH
W 3aMeLuTeNeil, MpUIeM TIepBble MPUMEHSIOTCS, B OCHOBHOM, TIPH 3a-
GolfHBIX Temmnepatypax B ckpaxuvHe 10 50°C, a Broprie — Gosiee 50°C.
DuabTpalLMs peryIupyeTcs NoaMMepaMy OpraHUYeCKOro W HEOPraHH-
YeCKOIO NMPOUCXOXKACHUS, MIOTHOCTh — BONOLEMEHTHBIM OTHOLUEHHU-
eM U ofnervatoiuMy JoGaskamu. OcHOBHas 3agada MPW peryIuposa-
HHU CBOWCTB TAMITOHAXHBIX PACTBOPOB COCTOUT B YIIPARJISHUU IPO-
JNOKUTENBHOCTBIO MHAYKLMOHHOTO NepHoAa (BpeMs 3aKauku U [Ipo-
OaBKU) M UX CTPYKTYPO-MeXaHHYeCKUMHU cBoiicTBaMH. Ha cpoku cxBa-
THIBAHHSA TAMIIOHAXKHBIX PACTBOPOB BJAMseT TeMrneparypa. [lpu oTpu-
LATeNbHOMN, HY/IeBOH H KOMHATHOH TeMIepatype BpeMsl CPOKOB CXBa-
TBIBAHUA OUYEHDb BEIUKO, OCOOEHHO B MEPBLIX IBYX CY4asx, U TEXHO-
JIOTHUECKU Henpueminemo. TIpu MoBLILEHHBIX TEMIIEPATypax CPOKH
CXBATHIBAHHS PE3KO COKPALIAIOTCS, BBUIY YBEITUHEHHS CKOPOCTH pe-
aKUMM TMApATALMH U 33 cUeT notepH (puasrpaiiv) cBOGOIHOM BONBI.
[lapneHue OKa3biBaeT MEHbllIee BIUSHUE, 4 C BO3PACTAHHEM €10, Ha-
npuMep, 10 60 MIla, cpoku cxBaTslBaHUsT yMeHblIa0TCsl B 2 pasa. Ha
CPOKH CXBATHIBAHUST OKA3bIBAECT BIMSHHE U yAEIbHAS MOBEPXHOCTD TPH
Temnepatype 10 100°C, a npu Gonee BbICOKOIA, 3TO BAUSHHE HE Cyille-
CTBEHHO.

CyuiecTsyeT GoMblle COTHH PETY/IATOPOB CXBATHIBAHUS, HO MPH TEM-
neparype 40 100°C peanbHO MOLYT IIPUMEHSATHCSA HECKO/IbKO AECATKOB,
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a ripu GoJiee BBICOKOH — BCEro HECKOJIbKO peareHToR. [pu 3ToM OIMH M
TOT XK€ PEArcHT MOXET 3aMe/UTATH U YCKOPSATh CPOKH CXBATHIBAHMA B 3a-
BUCHMOCTH OT €r0 JO3MPOBKH, CBOMCTB M THTIA BSXKYLLIETO, TEMMNEPATY-
PbI M COCTaBa XMIKOCTH 3aTBOPEHHS, H3MEHSST YCIOBUA W KUHETHUKY Bbl-
JIeSIEHHs] FUAPATHBIX HOBOODBPA30BAaHUI M KOHTAKTHOE B3aMMOAENHCTBHE
Mexay YacTuuamu Bsxyuiero. Hanpumep, NaCl, aBnserca yckopute-
JieM cXBaThIBanus npu ao6aske 3-5% u 0.5-1%, K nopriaHmILueMeHTy U
TTUHO3EMUCTOMY LIEMEHTY COOTBETCTBEHHO, a SONbLINE TOGABKH BBIION -
HAIOT yxe yHKIMHM 3aMernutens. [puueM naxe npu Hannuun 10%
NaCl, o ¢ nobaskoit 2% CaCl,, IPOHUCXOIUT YCKOPEHUE CXBATHIBAHMA,
a rpu GonsiueM cogepxanun CaCl,, oTMeuaeTcs 3aMeIeHie CPOKOB
CXBaTbiBaHWs1 BBUAY U30bITKA AJIEKTpONUTA. B ToXe Bpemst 1ob6aBKa 5%
NaCl npu temnepatype 95°C Apise s 3aMEUTUTENEM CXBATbIBaHHSA, C
npyroii croporst CaCl,y, SIBISSACH OCHOBHBIM YCKOPHTENIEM CXBAThIBaHHS
JUISL IPECHBIX NOPTIAHALEMEHTHBIX CYCNIeH3Ul, B 06pallieHHBIX HedTe-
SMYILCHOHHLIX TAMIOHAXHBIX PACTBOPAX BBITOIHAET PYHKIUMIO 3aMel-
sgutens v T.4. [1pu BBoAE THApPOKcHIA HaTpusi, KapboHATOB HATPUS 1
KaJiksi, XJIOPUIAOB HATPUs, KATKst 1 KabLiMs 6osiee 3% CHIXKAETCst poy-
HOCTb LIEMEHTHOTO KaMHs. KpoMe 3Toro, Bce 31eKTPOAUTH BbI3LIBAOT
NEKTPOXUMHUYECKYIO KOPPO3HIO MeTALIA, AJIsl YCTPaHeHUs KOTOpoi He-
00X0OMMbl TOGABKH MHTUOUTOPOB, SIBISIIOLIMXCST B OOJIBIIMHCTBE CITy-
YaeB TAKXe YCKOPHTEJSIMU CXBATBHIBAHUSA.

PeryaaTopsl cpoKOB CXBATBIBAHHUS MOAPA3AENSIOTCS Ha u3uKo-xu-
Muweckuil v xumureckuli criocobui aeficteud. K nepsomy oTHocsITCS 3nek-
TPOJIUTHI (COJTU, KUCIOTI ¥ AP.), oprannueckue [1AB (nommmeps! v ap. ),
TOTOBBIE LEHTPbl KPUCTA/UIM3AIIMM U CTPYKTYPoOOpas3oBatesiu (IIUHO-
NMOPOLIKH, KOJIOUIHO-IHUCTIEPCHBIH ManopacTBOPUMBINH THAPOKCHA
KaJpLIysl, 06pa3yIOLMIACS NIPU TUAPOIU3E BSKYILETO), DNEKTPOJUTHE, HE
YUACTBYIOIINE B XMMHYECKHUX PEakLHsiX ¢ TBepaoi dasoil u He nMero-
Ke OJHOMMEHHOIO HOHA ¢ BAXYILMM U HOBOOOPa3OBAHUAMK (HAMIPH-
mep, NaCl noBHILIAET WX PACTBOPHMOCTb B fIPECHBIX CUCTEMAX BBUIY
YBEJIMUEHUS MOHHOI CHUIIBI PAacTBOPA), YCKOPSIIOT TeM CaMBIM TMApaTa-
LU0 M TBepAEHNE TAMITIOHAXHOIO PacTBOpa. DIEKTPOIMTEH, HMEIOWHUE
OMHOUMEHHBL UoH ¢ BsXyiuM CaCl,, Ca(NQO,), 1 Ap., CHUXAIOT pa-
CTBOPUMOCTb IIOCJIENHETO, HO OJHOBPEMEHHO CIIOCOBCTBYIOT BOBHHKHO-

367



f.A. PasaHos SHUMKNGNEANs No ByPOBLIM PACTBOPAM

BEeHUI0 GONBLIOrO YKUCAa 3aponbllieil HOBOH Ga3bl, yCKOpSS paHHee
CTPYKTYpPOOGPa30BaHHe B IIPECHBIX CHCTEMAX.

MexanuaM aeicrsusi [TAB 3akinogaercs B UX ancopOUUK HA aKTUB-
HBIX [EHTPAX BAXYILEro ¥ HOBOOOPA30BaHMHA, NMPEMATCTBYA KOHTAKTAM
YacTUL Y 3aMelIsisi CTPYKTYpooOpa3oBaHUe.

ToToBbIE HEHTPBI KPUCTATIU3ALMH, CYXalllve 3aTPABKAMU, CHITXa-
0T CTENCHb MEPECHILICH IS KUIKON (hasbl, H3MEHSIOT HaNpaBieHKe TIpo-
ecca KPUCTANIU3AINY, TIPETISATCTBYIOT 00pa30BaHMIo SKPaHUPYIOIIIX
TUIEHOK HA YACTMLAX BSIXYILETO BeleCTBA (YCKOPEHUE CPOKOB CXBAThl-
Bauus). CTpyxTypooBpasoBaTesiv, co3aBasi COGCTBEHHYIO CTPYKTYPHYIO
CETKY M KOHIEHCaUIMOHHO-KPUCTAJUTM3ALUOHHYIO CTPYKTYpPY, *MMOOU-
JTU3YIOT XUIKYIO ¢ha3y Y MOBBILAIOT CTPYKTYPHO-MEXaHUYECKHE CBOM-
CTBd CYCUEH3UU BSUKYLIETO.

J06aBKU XUMHYECKOTO IEHCTBUS YYACTBYIOT B PEAKLIHSX C BDKY-
[IMM U HOBOOOPA3OBAHUSIMH (PACTBOPUMBIE COMIM CyAbDATOB, XJIOPH-
0B, KApOOHATOB, HUTPATOB, HUTPUTOB, XPOMATOB), ¢ 0Opa3oBaHUEM
NBOAHBIX conell nim KoMmiekcoHoB. HanbGosee ckI0OHHBI K 00paszoBa-
HMIO TAKUX COEAMHEHUM Cyabdarhl (runc), KOTopsle BBOLATCS HA 3a-
BoOJE /I NIPeNOTBPallleHUs] GLICTPOro CTPYKTYPOOOPa3OBaHMs (TOJIBKO
npu B/11<0.4). TIpu 6oabuiem B/l runc u apyrue jo6asku Ha060poT
YCKOPSIOT TIpoLiece CTPyKTypoobpasosaHus. [1py 3TOM OCHOBHBIM Me-
X4HU3MOM YCKOPEHUS CPOKOB CXBATHIBAHUS B NEPBbIE CYTKH SIBJIAETCSA
NOBbIIEHHE CKOPOCTH IMIPATALIMU BSAXYLIETO, MOJUMEPU3ALIUU HO-
BOOOpa30BaHMi M Mpoliecca 06pa3oBaHUA CBOOOZHON M3BECTH, YTO
CBSI3AHO CO CHUXEHMEM IKpaHupyollei criocobHocTH tureHok [TAB.
ITpuuem 3hdeKTUBHOCTD YCKOPUTENEH TEM BEILLE, YEM BBILIE BAJICHT~
HOCTh KaTnoHa. CleflyeT OTMETUTS, YTO TIPU BBOAE, HAIPHMED, XJIOPH-
[IOB KaJibLUsl U HATPHS TIPOUCXORUT BO3PACTaHUE PaHHEN MPOYHOCTU
3a cueT 0Bpa3oBaHuA THAPOXIOPATIOMUHATOBR Kanblivs. [1pu BBoAe XKe
cyabdhaTa HATPHA TIPOUCKOANT THAPABANUECKOE PABIOKEHUE LEMEHT-
HBIX MUHEPANOB, XKaKas (ha3a HACHIACTCS [MAPOKCUAOM KANBLHA I10
cxeme:

Ca(OH), + Na, 80, — CaSO,2H,0 + 2NaOH
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TNonyyeHHBIH TUIC OTAMYAETCS YBEAMYSHHOR AMCTIEPCHOCTHIO H §O-
Jie€ BbICOKOH PEakHHOHHOH CIIOCOGHOCTHIO (10 CPABHEHUIO C THIICOM
BBOIMMBIM IIPU IOMOJIE) U [O3TOMY YBEJTMUHBAET CKOPOCTb TBEPACHUS
¥ PAHHIOIO0 MPOYHOCTb.

Hpyroii Bua 06MEHHBIX XMMHUYECKMX PEaKLIMI MeXy MHHEPATbHbI-
MK HOBOOOPa3oBaHUSMHU ¥, HAMIPUMED, OPTAHUYECKUMHU KUCITOTAMHU
(auTpwioTpuMeTuiIhocdOHOBOM, oKenaTrINIeHaNndbochoHOBOIM, Bop-
HOHM, BAHHOKAMEHHOM, aBENeBOH, TPMOKCUIIIYTAPOBOH M AP.) U COJIsi-
MU 9TUX KUCAOT IIPUBOANT K 06pa30BaHMIO MaTopacTBOPHMBIX COMEl
Kajbliksl, OTaraloliuxcs B BUle IUIOTHOM conMbBaTHON 0B0J0uKM Ha
TBepaoN (asze, CHUXas NOBEPXHOCTHOE HATSXKEHUE Ha IPaHMIle ¢ pa-
CTBOPOM, NPEISTCTBYS NIPOLECCY THAPATALIMY U TOAMMEpH3aLuy. ItoT
TIPOLIECC YACTO COMPOBOXKAACTCSH XeMOCOPOLIMEH, B TIEPBYIO OYepenL, 1a
AKTHBHbIX Y4aCcTKaX MOBEPXHOCTH (YIJIBI M pebpa KpUCTALIOB), o0nana-
1oUUX 0OIbLIOH BaEHTHOI HEHACKHIIIIEHHOCTHIO. CaMbIil IPOCTO# CIIo-
cob 3amMe/IeHUs CPOKOB cxBaTbiBaHusg — ypenuuenue B/LI, Hanpumep,
npu 106aBKe GEHTOHUTOBOTO MIMHOMOPOLIKA, HO TIPH 3TOM 0C/aJisi-
10TCS KOAryJIsiLMOHHO-KPUCTAIM3aLMOHHBIE CBSI3U H HEOOPAaTUMO CHU-
AeTCs MPOYHOCTb LEMEHTHOIO KaMHS. DTOT MEXaHU3M IPUMEHUM U
JUIs1 APYTUX HATMOJMHUTENEH ¢ Mool BOMOMOTPEOHOCTBIO, TAK KAK C X
BBOJOM CHIXA€TCs1 KOHLIEHTPAUWA BSDKYILETO W HOBooOpa3oBaHuit. HMc-
KJIOYEHUEM SIBJISIOTCH MHEPTHbIE (CTPOTO TOBOPS, TAKUX HE ObIBAET)
AobaBky (reMaTiT, 6apuT, KBapUEBbIH 1ECOK) C HU3KOU BOAONOTPEOHO-
CTbIO, [IPY BBOJE KOTOPLIX CTPYKTYPHO-MEXaHHYECKUE CBOHCTBA TaM-
TIOHaXXHBIX PACTBOPOB CHUXKAIOTCS. [1py H06aBKe B KaUeCTBE 3aMeIN-
TeNeid MONMMEPOB, HE BCTYNAIOUIUX B XMMHUYECKOE B3aUMOIEHCTBIE C
THAPOKCUAOM KalbLUsl, CUIbHO BO3PACTACT BA3KOCTh, HO MpedeibHOe
NUHAMUYECKOE HAMPSXKEHUE CABUTA YBEJIWYMBACTCSA HE3HAUMUTENBHO,
BBUAY HOBBILIEHOI BA3KOCTH XUIKOCTH 3aTBOpeHuUst. CleayeT yuecTb,
yro KMLI xoarymupyet npu pH>10 11 KOHIIEHTpaLMK HOHOB Ka/bliVs B
pacreope >1.0% B nepecuere Ha CaCl,. JIpyrue noiumepsl, TUNA THNa-
Ha, B3aMONENCTBYS C TMIPOKCHUAOM KATbilUsl, TAKXKE CIOCOBCTBYIOT
TOBBILIEHUIO BSI3KOCTH XUAKOCTH 3aTBOPEHUS, HO 32 CYeT YaCTHYHOTO
MX BBICATIHBAHUS, ¢ 06pa30BaHUEM MAJOPACTBOPUMON COM aKPUIOBOHK
KHCJIOTE], B BUJE PHIX/IOH Pe3NHONOIOGHOH Macchl. 3TOTO SIBREHHS MOX-
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HO u3bexaTh, nobapiss eMecte ¢ runatom 0.25-1.0% kapboHata HaTpUA
(Na,CO,), KoTopbIi 3aMeUISIET OCTYIUIEHNE HOHOB KATBLINS M3 LIeMEeHTa
B pacTBOp. [lobaBKa KapboHATa HATPYSI B KUIKOCTE 3aTBOPEHUS, coaep-
KAy TIOMBANeHTHBE Houbl (Ca’, Mg®" u Ip.), MOXeT pHBecTH K
PE3KOMY CHIDXEHUIO TIPOKAYMBAEMOCTH TAMIIOHAXHOTO PAcTBOpa U3-3a
06pa3oBaHysl JONOTHUTENEHON TBEPAOi (assl B BHIE KapOoHata Kaib-
1 1 gp. [lpyu 106aBKe aKpUIOBHIX TIOIMMEPOB COBMECTHO C XPOMITU -
KOM B LDTAKOBEIC TAMIIOHAXKHBIE PACTBOPH, TEPMOCTONKOCTD HOCHEIHUX
cocTasisieT okoso 200°C. ITpu 3TOM eciiM HOJIMMEDP B «UHCTOM» BUAE
MOABEPraeTcs TEPMOOKUCTUTENBHON ASCTPYKILUY, HANPUMED, IpU
250°C, TO KaK 3aMelUTUTeNb CXBATBIBAHUS MOXET IIPHUMEHATHCA TOIBKO
1o 120°C, 4to cBs3aHO ¢ fecopOuresi peareHTa ¢ 3epeH LEMEHTa U epe-
XO[ ¢ro B pacTBOp. [103TOMY TIPH HCITONB3OBAHMK PCTYISTOPOB CBOHCTB
TAMIIOHAXKHBIX PACTBOPOB HEOOXOANMO, YTOGH! MPEACTbHAN TEMIIEPATY-
pa MX TmpuMeHeHust 6buta Ha 30-40°C HypKe TeMHOepaTypbl TePMOGKHUC-
JIUTEJIBHOM JeCTPYKIIMM peareHra.

Mexanusm [eHCTBUSI XPOMATOB [IPU MOBLIISHHBIX TEMIIEpaTypax
B KOMILIEKCE C [IOIMMEPAMU U [OTUATEKTPOIUTAMH, O0YCIOBIUBACT-
€51 OKUCTHUTENbHO-BOCCTAHOBHTEbHBIM TIPOLIECCOM MEXTY HUMM, C Of1-
HOBPEMEHHON ux Monudukanueil u noseieHueM 3bPEeKTUBHOCTH.
HeobxomuMo Takke YIMTHIBATh, YTO TAMIIOHAXHBIE PACTBOPHL TP J0-
GaBKe MHOIMX [IOIMMEPOB 3arycTeBaIOT yxe yepe3 5-20 MUH, HO He CXBa-
THIBAIOTCSE faxe yepe3 5-20 uacos. bonbluas pa3Huila BO BpEMEHN MEXTY
HAYAJIOM U KOHIIOM CXBATHIBAHNS OTMEYACTCSI TAKXE DU MOBHILIEH-
HbIX Temiepatypax. [Ipu 9TOM deM GOJbLIE THAPOKCHIBHBIX TPYIIN
(OH) B 3amemuntesie, TeM OH 3 deKTUBHEE, a NPefelbHAsI aICopOMst
MOJIEKY)T XUMPEAreHTOB YMEHBIIACTCA C YBSIUUCHUEM UX MOJEKYIISAP-
HO#l Macchl. MHOFHE 3aMeIUTHTENH SIBISIOTCS OHOBPEMEHHO MOHU3U-
TeIMU QUIETPALTUH U TIACTUGUKATOPAMHI € PA3IMIHOM CTENEHBIO -
(GeXTUBHOCTH M YaCTUYHO 3aMINLIAT 3¢PHA UEMEHTa OT KOPPO3HH.
Takmum 06pasoM, UCTIONb30BAHME YCKOPUTENeH U 3aMeIuTeNei N03B0-
JISIET JOCTUYb TEXHOJIOTHYECKN HEOOXOMMMBIX CPOKOB CXBATHIBAHUS, HO
HECMOTPS1 Ha 9TO, GOJMBIIMHCTBO U3 HIX CHUXAET KOHEUHYIO TIPOYHOCTh
LIEMEHTHOrO KaMHs BBUJIY U3MEHEHUSI KHHETUKH TpOLIecca Tuaparta-
uvu ¥ tBepaeHus. OIHUM U3 HEMHOTHX UCKITIOUCHHUI siBastioTesa doc-
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ponoseie komruiekcors! (HT®, OBJP-MA), ucnionb3yemble B Kade-
cTBe 3aMeaIuTeNeil CPOKOB CXBATHIBaHUS, d(HEKTUBHOCTL TeHCTBUS
KOTOPBIX Ha CBOMCTBA TAMTIOHAXHBIX PACTBOPOB M LIEMEHTHOTO KAMHS
O4YeHb BBICOKA.

Peryiaarops! BA3KOCTH (TTACTH(HKATOPLI) NIPUMEHSIIOTCS, B OCHOB-
HOM, B YTSKEACHHBIX TAMIIOHAXHBIX pactTBopax, Ipu Huskom B/ u
COBMECTHO ¢ MOHM3UTEIAMU DUABTpaluu. MexaHU3M ux AeiicTBUs
3aKJTIOMAETCSt B AUCHEPTUPOBAHUN ecTecTBeHHbIX (IoKy/, obpasosan-
HBIX YaCTHIIAMH LEMEHTa U qoGasKamu. IIpu 5TOM OHU aficopbupyloTcst
Ha [TOBEPXHOCTH TBepNOH (basbl, KoTopas NpuodpeTacT ONHOUMEHHBIH
SAEKTPUYECKUIA 3apsifi, ¢ BOSHUKHOBEHUEM CWJ OTTAIKMBAHUSA, Ipe0b-
JNAJAIOUINX HAN BAHIEPBAATBCOBEIMM CHJIAMM IPUTAKEHHA, 4 TaKKe
YMEHBIIAIOTCS BHYTPEHHIE CUIIBL TPEHMS MEX[Y JacTHIAMHU, CHUXKAET-
¢4 TIOBEPXHOCTHOE HATSDKCHUE Ha TpaHUle pasfena (a3 W paspyluaeTest
KOATYASIMOHHag cTPYKTypa. TosuHa aqcopbupoBaHHoOro ¢aost Mnpu-
mepHO B- 100000 pa3 MeHBbILIE YACTULBI LIEMEHTA, YTO MOKHO CPABHHUTH C
TONIIAHON CIIMYKU K BBICOTE 30-3TakHOTO HoMa. DTO MO3BONAET CHH-
3UTh KPUTHUYECKYIO CKOPOCTh BOCXOMSLIErO [10TOKA B 3aTpyOHOM Ipo-
CTPaHCTBe, TIPOTHBOAABICHIE 1 HYXKHYIO MMAPaBIBYECKYI0 MOIHOCTh
LIEMEHTHPOBOYHbIX arperaTos. MosekysspHas Macca Hanbonee addek-
TUBHBIX TUIacTUduKaTopoB coctabmster 150-1000 en., mpu 3ToM cymep-
IWIACTH(PUKATOPBl CHUKAIOT BOLONOTPEGHOCTE TAMIIOHAXHOTO PACTBO-
pa Ha 20-25%, a oOsiunbie Ha 8-10%. TIpuyeM pasauuHbIE KIACCHL XMM-
peareHToB 1[0 XMMHUUECKOMY NPH3HAKY AE¢HCTBYIOT HeoauHakoso. Ha-
TpHMep, 3aMuTHEe NoaAyKoLIonas (CCD u ap.), BRINOAHAA NAACTH-
duumpyomne GyHKUUKE, CHIKAIOT PAHHIO TIPOYHOCTb LIEMEHTHOTO
KaMHs 13-32 YMEHbUIEHUST CKOPOCTH TBEPUCHUS M IIEHOOODPA30BaHMUA.
Jlo6aska xe cynepriacrudukaropa CBb-10.35-0,7% (1-2% TosapHoro),
i Chb-1+ HT®, win austanoamuna (Marubutopa) 0.125-0.75% B rie-
pecuere Ha 9UCThIA TIPOyKT, win JOA+HT® He okasblBaOT OTPHIIA~
TEeJIBLHOTO BOBNEHCTBUA HA TIPOLECC TBEPAEHUS, 4 ra3oNpOHULIAEMOCTh
cHrxaercs 10 0. Mexanuam nHrubupyomiero aeiictsust DA samoda-
€TCs B CHUXEHUY 00pa3oBatus CBOGOIHOIO IMAPOKCUA KATBIIVA B Lie-
MEHTHOM KaMHe, B xadecTse rIacTH(hHUKATOPOB Jy4ILe MCTIOMB30BATh
nonusaekrposinthl (CCB, @XJIC, Cb-1 1 ap.), a TakKe HEKOTOpbIE 32-
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Tabnuua 5.22
[
HaumeHoBaHve Do6as- | Temne- Mpumeyanue
peareHTos Ka, % | patypa,
Macc. °C
1, 2 3 4
Kap6oHnat kanus 0,5-2 A020 | Ans GbicTpOro
(norauw) BBO/AT 3ameAnuTent
25 -10+0 | [ns MHOroneTHemep3asbix NOpoA
po 35 Ans npeac
npy Temnepatype Bo3ayxa HWKe (- 10°C)
Kap6oHat HaTpusi Jinsi pacTBOPOB M3 ManoaKTUBHbIX (6eNUTOK-
(KanbUMHWpoBaHHas bIX) L
copa) 1-5 [0 50 | Mpun A0 1,0% —
MnacTupULMPYeT TAMNOHAKHbIE CMECH C
runaxa u (MAA)
Xnopua Kanus no2 2050 | PYET He3Ha! 0
1-4 -10+0 | Ans MHoroneTHemMep3nbix NOPoA
no 35 Ans npefoTBpalieHns 3amep3aHus pactBopa
npu Temnepatype Boaayxa Huke (-10°C) u
Kpennexus conen
Xnopua Kanbumus flo 3 050 | Mnactupuumpyer He3HaunTeNbHO B Havab-
Hbli nepuoa. Npu go6aske Gonee 3,0% B
MUHepanu3oBaHHbie no NaCl TaMnoHamHble
pacTBopbl — 3ameanutens. MNpu go6aske 6onee
5% CHUKAETCH NPOYHOCTb LIEMEHTHOrO KamHA
no8 -10+0 | Ana Muoronememepanux nopoa
A0 18 - Ans npur
wmxca cmecedn
o35 - [Ans npexc P
npu TemMnepartype Bo3ayxa HUKe (- 10°C) [
Kpennexus conei.
Xnopwua HaTpua Ao 2 A0 50 | MnacTuduumpyer HeaHauUTeNbHO
1-4 -10+0 | [ins MHoronetHemepanbix NOPoA
no 35 [ns npeaoTBpalleHus 3amepaanus pactsopa
npu Temneparype Bo3ayxa Huxe (-10°C) u
conent
AWoKena HaTpus A0 0,8 |-10++20 | ins MHOroNEeTHEMEP3AbIX NOPOA
(KaycTuyeckas coga)
MApoKeUa Kanus
(eakoe kanu) A0 0,8 |-10++20 | Ans MHoroneTHeMepanbix NOpos
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NpoponeHue Tabnuue 5.22

1 2 3 4
Meracunukat HaTpus
{KHAHOE CTerNo) 405 10 50 | [ins pacTBOPOB HA DCHOBE WAAKOE U 3071
Ac 15 Ans NpUroToBREHUA GLICTPOCXBATHIBAIO-

LLMXCA CMeced. CHMMaeT NPOYHOCTL Lie-
MEHTHOIQ KaMHsA

Cynbdat HaTpua,

Kanus o6 A0 50
TpuaraHonamuy aol no 50
AcKapuT 05 [0 50 | Ans UEMEHTHO-BEHTOHUTOBbIX CMeced

TNMpumeyaHue. 1 .Bce yCHOPHTENM BBOASIT B HUAKOCTh 3aTBOPEHUS B PACHETE OT Macchl UEMEHTa
{cmecw).

2.Be3ge HCNOAL3YIOTCA PACcTBOPbI W3 TAMNOHAKHLIX NOPTABHALEMEHTOR (PEE CTPOUTENLHLIX),
KpOME CAy4aes, yKa3aHHbIX B rpade 4.

3.Bce yckoputens npy Temnepatypax Bbiwe 50°C MCNons3yioTea, B OCHOBHOM, ANS KOMNEKCa-
UMK 3aMEANSIOWEro AACTBHA NAACTUGUKATOPOB N NORU3UTENER GUILTPALIMK.

4.B KauecTse yCKOPUTENS CXBATLIBEHMA MOMHO MCTI0NL30BATL NNACTOBYIO BOAY XIOPKaNsLMEBO-
O TMNa, BMECTO, HANPUMEP, XI0PHAA KanbLus.

MEILTUTENN CXBATHBaHUA. [OTOBBIA M1acTHOULIMPOBAHHBINA LIEMEHT Ma~
pok 500-11-T1JT u 500-1-I1J1 Beinyckaerca B Mockse (AK «Xumnak»).
TloHuzuTeNN GIIBTPAIIMH TAMIIOHAXHBIX PACTBOPOB UCMONb3YIOT-
sl IPY LIEMEHTUPOBAHUM HAKIIOHHBIX M TOPU3OHTAIBHBIX YHaCTKOB CTBO-
JIa CKBaXUH, a8 TAKXKE MPOHUIACMBIX [T1ACTOB, PeXe U1 CO3MAHMUS Cellh~
MEHTALMOHHOMN YCTOMYHBOCTH ([IPH OTCYTCTBHU IPYTUX BO3MOXKHOCTEN )
H PEMOHTHO-H30MALMOHHBIX paboTax. Tlocse 3aTBOPEHHUA CYCHEH3UHM ee
dwisTpalus oueHs BeJuka W focturaet oT 200 no 700cm’ u Goxee, 3a
MCKJIIOYEHHEM a3pHPOBAHHBIX PaCTBOPOB, TIe OHa 6iaM3ka K 0, Ho ¢ Te-
9eHUEM BPeMEHU 3aTyXaeT B Pe3y/ibrate rMapaTaluy Hementa. I1pu sToM
cBoGOAHASA BOLA B TAMIIOHAXHOM pactBope coctasisier 22-27%, u ee
GunbTpaLMs TPOMCXOINUT B MOMEHT NPOLABKH B 3aTPYOHOE NMPOCTPaH-
CTBO (AMHaMMuecKast GUIBTpALMs), @ TAKKE B CTATHUECKUX YCIOBUSIX,
KOI/Ia YACTHLBI TTOCTENIEHHO THAPATUPYIOTCSl U PACTBOP CXBATHIBACTCS
(crarnueckas ¢uisrpanis). Ocobyi0 OMAaCHOCTb MPEACTABIIET LEMEH-
TUPOBaHHUE NPOHULIAEMBIX TIJIACTOB, ¢ [IPU ITOBLILIEHHOH CKOPOCTH
OThWIILTPOBBIBAHMSA XUIKOCTH 3aTBOPEHUS, TUIACT 3aKYIIOPUBAETCs, a
TaMIOHAXKHBIH PACTBOP HPEKACBPCMEHHO 3aTYCTEBAET M CXBATBHIBACTCS.
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DTOT Xe MEXaHH3M TPOoABASETCS M npu TeMnepatype 100°C u Gonee.
Bricokas dmnsrpanus MOXET cnoco6cTBOBaTh 00Pa3OBaHUIO KAHAJIOB B
3aTpyGHOM [IPOCTPAHCTBE, 3AMOMHEHHIX CHAaYala BOJOM, a 3aTeM OCBO-
HOXNAOIIUXCS OT Hee 3a cueT AeiicTBus addexra KOHTpaKUUHU.

CHukeHue GUILTPAUWY MOXHO NOCTUTHYTh TIyTEM YMEHBLISHUS
TJIOTHOCTH TAMIIOHAXHOI'O PacTBOPa, CIIOCOOCTBYIOWENH MEHbIIEMY Ie-
penany JaBicHHs; YBEIUYEHHNEM YAENbHOW NOBEPXHOCTH BSIKYIIETO W
BBEACHUEM TOHKOAUCMIEPCHMX 106aBOK; cHukeHHeM B/LI; nopwiireHy-
€M BA3KOCTH XHIKOCTU 3aTBOPEHHS 3a CUET BBONA BbICOKOMOJIEKYNAP-
HbIX MONUMEPOB, WK CTPYKTYpooOpasoBateneil, N1 NOAUIICKTPOIH-
T0B. [Ipy BEIGOpE ToIMMeEpa MPEATTOYTEHME CleayeT OTAaBaTh Xumpea-
FEHTY, BA3KOCTH 1%-HOTO pacTBopa KoToporo Haubonbiuast. Tpu atoM
aKPUIOBbIE TIOMUMEPbI HEOOXOAMMO UCTONB30BaTh B OObIYHBIX TAMIIO-
HaXHBIX pacTBopax rpu Temnepatype 60-80°C, a B IINMAKOBLIX 1IPY TEM-
nepartype >80°C.MDubTpaLMs B 3HAYNTENBHON Mepe 3aBUCHT OT BEJIH-
unHbl B/I. Ona obpaTHO NponopLHOHaIbHA KBaZpaTy YACILHOM I10-
BEPXHOCTHU (TOHKOCTH NOMOJIA), KOJMYECTBY M TUNY HAMOMHUTENSA U BA3-
KOCTH XMIKOCTH 3aTBOPEHHUs, TeMriepaTypa U NaBjieHHe CYLIECTBEHHO
HE BJIHSIOT HAa BENMHUMHY (DUABTPALIMH, 4 TOJIbKO Ha €€ CKOPOCTb B Ha-
qabHblit neprof. [Tpu yeenuueHnu, Hanpumep, AaBaeHus B 10 pa3, cko-
pocTh GUABTpay Bo3pactaet Takxe B 10 pas. Ilpu temneparype 75°C
(unbTpaIA TIOYTH HE 3aBUCHT OT IABJIEHNA, EpeMEIIMBaHUS U YCIIO-
BUIl DUIBTPOBAHYS.

Jinst cHyoxeHus1 GUIBTpaLMK HeoOXOIUMO, 4ToOb! aCcOPOLIMOHHBIN
CJ101 ©bUT OTHOCTBIO HACKILLEH TTOJTUMEPOM, a €T W3BBITOK OCTaBalICH B
NUCTIEPCHOHHOI cpene (KMAKOCTH 3aTBOpeHus). [IpyU 3ToM cHUKEeHUE
HAYaJIbHOM CKOPOCTH (hNbTpallUW TIPOMCXOIUT 10 ABYM NpudrHam. Bo-
MEPBbIX, 33 CUET YBEIMYCHUS COMPOTUBICHUS (HUNETPAUMOHHOMH KOPKH,
BBUJY a1cOpPOLMK MOHOTEHHBIX 1TomMepoB (runad, KMLII u ap.) Ha no-
BEPXHOCTH TBEPAOH (ha3bl, KOTOPbIE YMEHBIIAIOT TPEHHUE MEXITY YACTHLIA-
MU U MX arperupoBaHie, CrIocoOCTBYs MX YIUIOTHEHHIO U NMOTy4eHUIO 00-
Nee cxKuMaeMol QWIBTPALIMOHHON KOPKYL. Bo-BTOphIX, yBeaMdeHWe cO-
TIPOTUBACHUST (PUIETPALIMOHHON KOPKU TTPOMCXONHUT 3a CUET 3aJepKKu
MOJIEKYJ TONAMEDA B ee TIopax NMpy OTHMIBTPOBBIBAHUHN XHUIKOH (Has3bl ¢
MOBLILEHHON BS3KOCTBIO. B MTOre NpH MCIONB30BAHUH BBICOKOMOTIEKY-
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Inasa 5

TaMNOHaHbIE UEMEHTbI, PACTBOPL U A06EBKHK

Tabnuua 5.22.0

H P

HawnmenoBanue foGaeka, Temnepatypa, Mpumedanne

pearexToB %, MAacc. °C

HUTpUNOTPUMETUN- MnacThduuMpyeT HesHaUUTENbHO,

bochoHoBas Kucnota NOBbLIIAET MPOYHOCTH LIEMEHTHOrO

(HTD) 0.0015-0.1 A0 200 KaMHs

TMAPOKCUSTUAMACHAN-

$ochoHOBAR KUCNOTa

(O3ADPK-MA) 0.005-0.1 ao 200 TOKE

MNprpoaHas y CHHTETH-

JecKasn BuHHaR

K1cnoTa floBLILIAET NPOYHOCTL U pacTexae-

(AKK, CBK) 0.05-0.5 no 200 MOCTh

TpuoKeurnyTaposas

kucnota (TOT'K) 0.05-0.5 Ao 200 CryKaeT GunbTpaumio

BopHas kucnota (BK) 0.08-0.25 Ao 120 MoBbLIWAET NPOYHOCTE LIEMEHTHOMO
KamHst

MaPONU3OBaHHBIA NO- CHUKaEeT GURLTPaLMIO B LINAKOBLIX

NUaKPHUNOHKTRUN (I'M' pacTeopax, B nopinaHaueMeHTHbIX

naH) 0.1-1.0 Ao 160 ¢ poBasron Na,CO,

naH-+gauxpomar 0.1-1.0 runaH Ao 200 CrukaeT punbTpaumio u

HaTpus (XpPOMNKK) 0.05-0.5 npacTuduiLpyeT

Nakpuc-20 0.2-1.0 Ao 260 CHUHaET GUABTPALMID

KapBoKeumeTnalennio- CHUXAET GUALTPELLMIO, pacTeKae-

nosza (KML) 0.2-2.0 Ao 130 MOCTb M MPOYHOCTL

KML, + xpoMmnrk 0.2-20 A0 160 CHWKaet dhunsTpaumio,
NNAacTUGULAPYET HESHAUUTENBHO

MoarduynpoBaHHbIi

Kpaxman 0.2-1.0 Ao 120 CHWMaeT dUneTpaumio

BexcTpuH 0.2-1.0 Ao 120 Mnactuduumpyert, cHumaet
bunsTpaumMio

HWTPOAMrHUA 0.2-1.0 no 120 TO Me

Xnopua LMHKa 0.1-5.0 no 220 CHuxaeT GunsTpaumio

Cynsdat meau

(MeaHbil Kynopoc) 1-8 A0 250 TO He

Mpumevanme. 1. Bce 3amMeanuTenid 0AHOBPEMEHHO NNACTURULIMPYIOT 1 CHUKEIOT GHBTPEUMIO

TAMMOHAKHBIX PACTBOPOB C PA3MIHON SPHEKTUBHOCTBIO.

2. Mpv Temnepatypax Ao 100°C MCNonbayIOTCA PACTBOPL U3 NOPTNAHALEMEHTA K €70 MOANDHUKA-
134#1, BBILE ~— U3 LINBKOBBIX, WIAKONECUAHHBIX UEMEHTOB W TEPMOCTOAKMX NOPTAHAUEMEHTOB.
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f.A, PAsaHos 3HUMKIoNeaus no 6ypoBLIM pacTBopaM

Tabnuua 5.22.0.1

MnacTudukartopsl (pery Pbl PEoAOoT CBOMCTB) p P!

HaumeHoBaHue foGaska, | Temnepartypa,

peareHTos %, Macc. °C Tpumeyarue

CynbduT-cnupToBan 3ameanser cxsaTuiBaHKe. fJo6aBKa

6apaa (CCB) 0.2 A0 150 Gonee 0.5% Bbi3biBaET

KongeHcuposaHHan

cynbGUT-cnMpToBan

Gapaa (KCCB) 0.1-0.7 Ao 150 TO We

DepPOXPOMANTHOCYNb-

dart (PXC) 0.2-0.6 no 1860 3ameanneT cxsaTbiBaHue

OK3Wn 0.1-03 A0 130 CHWHaeT GUALTPALMIO

C-3K 0.3-1.0 Ao 200 MoBbIWaET NPOYHOCTL, 3aMeANfeT
CXBAThIBaHME

10-03 0.3-08 Ho 200 10 e

JeKeTpuH 0.2-1.0 a0 120 3aMeanseT cxBaTbiBaKue,
CHWKAET GHLTPaLMIO

fexcametadocdar

HaTpus (FMOH) 0.1-1.0 o 80 3ameanser cxpartuiBaHue

HuTponurumy 0.2-1.0 Ao 120 3amepnnseT cxBaTbiBakue,
CHUHaET GUALTDEUNIO

TerpaGopart Hatpus (6ypa) | 0.3-1.0 no 150 3amepnner CxBaThiBaHMEe

FHK-11H 0.1-05 a0 75 YCKOpRET cXBaThiBaHue

fipumeyanme. Bce N1acTOUKATOPL OAHOBPEMEHHO 3aMEeANSIOT CPOKM CXBATHIBAHNS TaMMO-
HaXHbtX PACTBOPOB, OTAENbHbIE CHUKAIOT GUITETPALMIO ¢ Pa3AUHHON 23BHEKTUBHOCTBIO.

NAPHBIX MOTUMEPOB, CHUXXAeTCA HayalbHas CKOPOCTh (MIIBTPALUU, HO
cnabo 3aKynopusaercsl (pUABTpallMOHHAs KOPKA, 4 Y HU3KOMOJEKYJIISIP-
HBIX [IOMTMMEPOB — HaoBopoT. CIedyeT TakXKe YUeCTb, UTO GOJNBIIHHCTBO
MOHU3UTeNeH QUIBTPALMK SBTAIOTCA OLHOBPEMEHHO 3aMeLTHTENSIMU
CPOKOB CXBAThIBAHUS. KpaTKas XapaKTepUCTHKa PEry/isTopoB CBOHCTB
TaMIOHAXHBIX PACTBOPOB IMpHBeeHa B TAbAMLAX U B OMUCaHuH (r1.4).

5.22.1 KpaTtkas xapakTepucTiKa HeKOTOPbIX XUMpPeareHToB

Cyaspam nampus Na,SO, — HeiiTpasibHas 6e3B0IHast HATPHEBAS CONb
CEPHOI1 KMCTIOTEI, BBINYCKAETCs B BIIE NOPOLUKA WK IpaHya ¢ p = 2700
KF/M3 no TY 21-249-00204168-92. [Inoxo pacTBopsieTcs TPY HU3KUX
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LEMEHTB!, ¥ A0GaBKU

Ta6nuua 5.22.01

MOHN3UTENH GUALTPALMM TAMNOHAKHLIX PaCTEOPOB

HawmeHoBanue HoGaska, | Temnepary- | MpuMesanue

peareHToB %, Macc pa,°C

WAPONU30BaHHBIA NO- 3ameqnneT cxsaTbiBanue. Mpu Manbix

NUaKpUAOHUTPKA (runak) | 0.5-1.5 75-160 fRobaskax (<0.5%) — 3arycesanue

Monnaxpunamug (MAA) 0.015-0.5 a0 100 CHUaEeT pURLTPaumio 1 pactexae-
MOCTb. 3aMeANAeT CXBaTblBan1e

MeTaKpunoseiit cono- 3aMe/nseT CXBaTbIBaHNE, CHIMAET

numep (METAC) 0.2-2.0 100-160 pacTeKaeMocTs

Kap6okcumetnnuen-

nionosa (KML) 0.5-2.0 75-130 3ameanner cxeatbiBaH1e

MoganduumposaKHbiit

Kpaxmarn 0.2-1.5 ac 120 TO He

HKongeHcrposaHHas

Cynb@UT cnupTosan

Bappa (KCCB) 1-2 75-130 3ameqnseT cxsaTbiBaHue, BCNeHNBAET

HUTPOAKUTHUH 0.5-1.5 a0 120 3ameansaeT cxBaTbiBaHue,
nnactuduurpyeT

beHroHuToBan ruHa 10-30 A0 100 3ameanaeT cXBaTbIBaNME, CHIKAET
NIPOYHOCTL

XNOPUA ANIOMUHUS 15 80 120 YCKOpSIET cXBaTLIBaHME

Xnopua wenesa 15 a0 120 TO e

Cynbdart wenesa 3ameanaer cxBaTbiBaHHe Nopinaxaue-

(ene3Hbiil Kynopoc) 3-15 no 200 MEHTOB M YCKOPSIET CXBATHIBAHNE
UINEKOBLIX LEMEHTOB

CynbdaT Meau (MeaRbit

HYNnopoc) 1-8 A0 200 3amegnseT cxBatbiBaHMe

Xnopua UMHKa 1-6 Ao 200 OuyeHb cunbHbIf 3amMepnnTelb

CXBaTbiBaHUA

MpuMeyaHue. 1. BONbUIMHCTBO NOHN3UTENEN GUABTPALIMK 3aMEANSIOT CPOKKM CXBATHIBAHUSA TaM-
TIOHEXHLIX PACTBOPOB. 2.MpH BHIGOPE NOHUIUTEN GUNLTPALIAM TIDEATIONTEHHE OCTAETCS 38 pea-
TEeHTOM ¢ HaMBORLUIEH MONEKYNAPHON MACCOM H BABKOCTLIO €ro 1%-HOro BOAHOrO pacTaopa.

TeMIepatypax (Hpui. 1), B BoaHbix pacteopax NaCl ¢ HOBbILLIEHHEM TEM-
neparyphl paCTBOPUMOCTE BO3pacTaeT, a B pactBope NaOH 30%-Hoit KOH-
ueHtpauuy 1pu 25°C u 6onee nanaet nouty ac 0. Kpome yckopeHus
CPOKOB CXBATBIBAHHS TAMIIOHAXHBIX PACTBOPOB, IIPUMEHSETCA B COCTa-
B€ CUHTETHYECKHX MOIOLLMX CPeACTB, KpalieHud. OTHOCHTCS 3-My Kiac-

CY TOKCUYHOCTH,

377



A.A. Pazanos BruuKknoNeans N0 BYpoBbLIM PACTBOPAM

Cyavgham xanus K,SO, — 6e3800Has Kaluepas CoOJib CEPHOM KUCTIO-
THI, BBIYCKAETCS B BUIE IPaHyi ¢ p = 2662 kr/M® o TOCT 4145-74.
TLtoxo pacTBopsieTcs NPH HA3KHUX TeMItepatypax. A mpu -10°C 1 Huxe
KpHcTasuayercs B Buae ocagka K,S0,2H,0. OtHocutcs K 3-My Knac-
CY TOKCHYHOCTH.

Tpusmanonamur (HOC,H,),N oTHOCUTCA K TeTepOGYHKIIMOHANBHBIM
COeTUHEHUSAM KJlacca aMHOCTMPTOB, NOJyYaeMblX MPH B3auMo/ei-
CTBUM OKCHIA 3TWJieHa ¢ aMMHakoM o MPTY 6-02-916-87. SIsasercs
JKUIKOCTBIO TEMHO-KOPUYHEBOTO 1IBETA C BA3KOCTh0 1280 ¢ npu 16°C,
wiotHocTHIo 1095-1135 kr/M° 1 pH = 10, XOpoiIo pacTBOPsETCA B BOAE
n cnupte. KpoMe ycKOpeHUsl CPOKOB CXBaThlBAaHMsi TAMIIOHAXHLIX pa-
CTBOPOB, MPUMEHSETCS B KAUECTBE NMOMIOTHTENs Kucibix ra3os (CO, u
JIP.), PH I'43004MCTKE, OS3BPEIHOTO CMITYUTENST TKaHEH, HHTMOMTOPA
KOPPO3UH, MPU CUHTE3E CONeH KUPHBIX KUCNOT, ABISIOUIUXCA MOIOIIHN-
MU CPEACTBAMU, JUCTIEPTaTOPAMH, SMybraropamu. OTHOCHTCS K 3-My
KIIACCY TOKCUMHOCTH.

Ackapum nofydaeTcs nyTeM cMelnMBaHusi acbecta Mapox I1-6-30,
A-6-45, 7-300 u ap. ¢ NaOH ripu T=200°C. Asnsiercst CrIBHBIM YCKO-
puTesieM ¥ TOBBILLIAET TPOTHOCTh IIeMEHTHOro Kamus B 20 pas 1 Gonee.

Humpunompumemungocgponoeas xucroma (HT®) HC,H,,0,P; nipen-
cTaBaAeT coBoN GeCLBETHRIA WM € 3€JICHOBATHIM OTTEHKOM MOPOLIOK,
ABNAIOIIAICA NPOU3BOIHBIM aMMHAaKa U OTHoCsWMiCst K docdopoop-
TAHMYECKHM KOMIUIEKCOHAM TPYIITE aMUHOANKUI(OCGHOHOBBIX KUCIJIOT.
HT® xopolio pacTBOPSIETCS B NPECHON BOJE, KUCIIOTaX, LUeIoYax, He-
PacTBOpHUMa B OPraHUYECKMX PACTBOPHUTENSIX, TepMOCTOliKa 10 180-200°C
1 06eCcTIeUMBAET BBICOKYIO TIPOYHOCTH LIEMEHTHOTO KaMHsA. MexaHuam
Boicokoil addextupHocT HTO npu Manbix 106aBkax 10 CPABHEHUIO €
APYTUMU 3aMENIUTENIIME 3aKII0YAeTCsl B TOM, UTO OJHA €6 MOJIEKyNIa
MOXeT B3aUMOJIEiiCTBOBaTh OMHOBPEMEHHO ¢ HECKOJIBKUMHU aKTHBHbI-
MU LEHTPAMM, CIOCOBCTBYSL YACTUYHOMY WJIH ITOJTHOMY SKPaHHPOBAHHUIO
MOBEPXHOCTH TBepHo# asbl. IIpy 9TOM NposBAseTcs 0YeHb BBICOKAs
XEMOCOPOLMOHHAA aKTUBHOCTH C MUHEPAJIaMH LIEMEHTa ¢ 06pa30BaHH-
eM TPOYHBIX XeJATHBIX COSIMHEHUH (Xenar-KielHs). Kpome aroro,
HT® npumMeHsercs B KayecTee UHTHOUTOpa HabyxaHus (ruapodobusa-
TOpa) IMHUCTHIX Mopoi, npu aobaske 0.03-0.15% yacTHIHOTO NOHU3H-
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Maga 5 UEMEHTBE, W goGasku

TeNs pUILTPALMKU U BI3KOCTH MPECHBIX GYPOBBIX PACTBOPOB, OCOGEHHO
TIPY BBICOKHX TEMIIEPATYPAX, M MOBHIIIAET TePMOCTOMKOCTb XMMPEATeH-
toB. JIydiliee MHrUOUpYyIoLiee feicTBIE OKasbiBaoT cmecu HT® u FKK-
11H mpu nobaske 0.2-0.5% u 0.3-0.45% cooTBeTcTBEHHO, a Taicke HTD
u amoMokanuesble Kpacubl [KAI(SO,),] 1o 0.5% xaxmoro, 4yto cBsizaHO
C MPOSIBIIEHUEM CHHEpreTHueckoro sddexra. MeXaHusm pasxikeHus
3AKITIOYAETCH B ITPOYHOM B3aWMONEHCTBUM KOMIUIEKCOHA ¢ KATHOHAMH
metanios AIY, Ca® W T.0. IIMHHCTBIX YACTUL, MPUBOISIIEE K CHMXE-
HMIO MX THApaTauny, HU3Ko#l Baskoct 1 CHC. TIpn cHuxennn Hete-
Ky4ell BA3KOCTH TIpecHOro pacteopa aobaska HT® cocrasager 0.03-
0.07% 1 peBOCXOANT BCE CYLIECTBYIOLIME TOHW3NTENN BA3KOCTH, a TIPH
MuHepanusauuu 1.5% NaCl u Hetexyyem cocrostHuu ~— 0.3%, uTo B
TIOCJIEOHEM CITy4ae HE3KOHOMHYHO, BBHIY BBHICOKOH cTonMocTy HTd.
TMputeM, nipu HATHUUM B pactBope ruHb! 10%, no6aska HT® as cHu-
JKEHUS BA3KocTH cocTapnsier 10 0.05%, a ripu conepXaHUM Mntsl 20%
He nomoraet gaxe 1% HTD. st yeuneHMst paskKUXaOLIEero aeicTBrA
HT®, ee HeobX0AUMO KOMOMHHPOBATH ¢ XpoMaTaMu. A CHUXeHKs
dwsrparn pacteopos HT® npuMeHsieTcst TOABKO MPU TeMIlepaTypax
ot 120 5o 180°C, npwn aToM dusbrparms B 2-3 pasa HUXe, ueM 6e3 HTO
Brpucyrcteun 0.5% M-14 1 0.5% KML. MexaHu3m Toro sBneHus 3aK-
JIOYAETCS B 32ITOTHEHNH TIOP (DUIIBTPALIMOHHON KOPKH, UTO TIPUBOIAT K
00pa30oBaHNIO TPOYHON THAPOGUILHON CTPYKTYPHI, YCTOWYMBOM K ITO-
BoIIIeHHOH TemnepaType. Hobaska HT® 0.1% cHuxaet dhunbsrpaumio
ITHHKCTOM cycrieH3nn ¢ 30 5o 11 cm’ 6e3 BBOIA MOJIMMEPOB, PE3KC CHHU-
xast pacxon nocneaHux. HT®D npensrcTByeT Takke arpecCHBHOMY BIIH-
auuio coneit. Tak, npu temneparype 100°C v conepxanHuu NaCl 3%,
GUIBTpALUs TIIMHUCTOM cyctieH3nn Tipu 1o6aske 0.1% HT® chuxaer-
cs1 B 2 paza, 4To 3kBUBANEHTHO 0.5% KMIL-600. MexaHusm sakimodaeT-
€5 B TOM, HTO KOMIUIEKCOHBI, CBA3LIBASCH C TIIMHOM, TTPENATCTBYIOT pas-
PYLICHHIO THAPATHBIX 0B0M0YEK TIPU BO3AEHCTBHU 3/EKTPOJIUTOB, CIIO-
COOCTBYS COXpPaHEHMIO M'MAPOGHUIBHOCTH DUAKTPAIMOHHON Kopku. Ho
upu temneparype 150°C nobaska HT® B MmunepanuzoBaHHbie OypoBHE
PacTBOPHL MPUBOIUT K PaspylieHUIO HUIBTPALUOHHON KOPKH M TIOBBI-
IHEHHNIO GUIBTPALIK 33 CYeT YACTUYHOMN ruipodoGH3aLMH NIMHHUCTBIX
vactHl. HT® MoXeT HCNoAb30BaThCsS B CYXOM BUJIC M B BUIE BOIHOTO
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$.A. Pazanos 710 GypoBbLIM pacTBOpaM

pactBopa 10%-Hoit KoHueHTpauun npu pH=8-8.5, xotopoe cosnaerca
nobaskaM NaOH wnu TKK-11H (KOH BBOIMTE HEAONYCTUMO M3-3a
pocTa BASKOCTH pacTBopa). IIpy 5TOM MaKCHMAIbHOE COAEpXAaHME TI0-
JIUBAJIEHTHBIX KATHOHOB B PACTBOPE NOJUKHO ObITh He Gonee 0.2 r/n. HTD
OTHOCUTCA K MATIOOTIACHBIM BEIECTBAM M BbinycKaetcsi no TY 6-09-5283-
86, AO «Xumnpom», . HoBoueBokcapcek, Uysalickas pecrybianka.
Tudpokcusmuaudendugocgonosasn kucaoma MA (OB3JDPK-MA)
C,H,C,P,, npexacrasiser coboi MOpolLLOK 6el0ro UBETa C CEPOBATHIM OT-
TEHKOM, OTHOCUTCH K 3-My KJlaccy onacHocTH. MexaHu3M neicTBIS IpU-
MepHO ToT ke, yTo 1 HT®, mpuyem ofa peareHTa 4acTM4YHO A1acTHOHU-
umpytot IMUT, a LUTILLC — HeT. PearenT Bhinyckaercs no TY 6-09-5372-
87, AO «Xumnpom», . HoBouyebokcapek, Uysaliickas pectrybiyka.
Bunnoxamennasn kucaoma C,H,(OH,)(COOH),, nin mmoKcusHTap-
Hasl KHCJIOTA, IPSACTABISIET cOGOi GesIblil TOpOLIOK ¢ IUIOTHOCTRIO 1753
kr/M". TIpu Temnepatype 0°C B 100 r Boast pactsopsietcst 115 T, a Npu
100°C — 343 . Ylpn anuTensHoM Harpesasu Beitue 180°C xucnora pas-
JIAraeTcsi, YTO MOXKHO TIPenoTBpaThTh 106aBKo# 0.25-0.5% GopHoit Kuc-
sothl. OnHON M3 0COGEHHOCTEN TAMITOHAXHBIX PACTBOPOB ¢ 100aBKaMU
BKK mpu BRICOKMX TEMIIEpATypax W AABNEHUSX SBAseTCS 00pa3oBaHye
IUIOTHOM KOPKHM B BepPXHEH YacTH pacTBOpa, MOCie YeTo BCs Macca pa-
cTBOpa OBICTPO 3aTBepieBact. [JaHHOe sBIeHHE He ONACHO U OO bIACHSET-
CAl NOHMXeHHWEeM KOHUEHTDAIIMM peareHTa B BepXHed yacTu obpasia.
BKK He 0Ka3bIBaeT 3aMETHOTO BAMSIHHMA Ha pPAaCTEKaeMOCTb, HO MOBbI-
[IAET MpPeIes MeEXaHHYeCKON MPOYHOCTH. SIBIsIETCS OTXOAOM BUHHOTO
MPOU3BOIACTBA, HeTOKCUUHA. OCBOSHO MPON3BOACTBO CUHTETHYECKOMH
puHHOM kucnotel (CBK), koropas no ceoiicteam 6n1uska K BKK. Ilpu
3TOM MHOTHe npoussoaHbte BKK sipasiotca Taxke s QeKTHBHBIMM 3a-
MEIMTENSIMUA CXBATHIBAHUST TAMIOHAXKHBIX PACTBOPOB.
Tpuoxcueaymaposas kucioma HOOC-(CHOH,)-COOH orHocutcs
K IPYIILIIE OKCH-, AMMHOKAPBOHOBBIX KUCaoT (kak 1 HT®, OB3AD), Bbl-
MYCKAETCs1 B BUAE GENIOT0 € XeNTOBAThIM OTTEHKOM MOPOIIKA, SBASETCs
3GbEKTUBHBIM 3aMELTUTENIEM CPOKOB CXBAThIBAHUSA, OCOOEHHO ITPH TTO-
BBILIEHHEBIX TeMIepaTypax (mpesocxoauT cMech BKK+BK) npu 3Ha-
YMTENBHO MeHBIIUMX fo6aBkax. TOTK nosiy4aroT Ha THIPOAH3HBIX 3aBO-
Hax NyTeM OKUC/IEHHS TIEHTO3HBIX CaXapoB B KYKYPY3HbIX KOUYEPBHLKKAX,
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fnasa 5 UEMEHTHI, v A06aBKkK

XJIOTIKOBOM LIEJIyXe, PUCOBOK U NMUIEHUYHOM conoMe. B kagecTpe 3ame-
HuTeNs nuMOHHo#M kucaotel C,0,(OH)-(COOH), TOTK nossiuaeT
fIPOYHOCTDb LUEMEHTHOTO KaMHs B 1.1-2.0 pasa Gosblle Mo cpasHEHHIO ¢
APYTUMH TPYNNAMU 3aMeLTUTENEH,

bopras kucaoma H,BO; BbimtyckaeTcs B Bujie 6e10T0 MOPOLIKA C TLIOT-
HoOCTBIO 1435 kr/M’ 10 TOCT 9656-87. PactBopuMocTs B 100 1 Bojtbl npu
temnepatype 0 1 100°C cocrtapnseT 2.7 ¥ 39.7r KHCIOTbI COOTBETCTBEH -
Ho. [1py BBICOKMX TeMIiepaTypax ucrosb3yercst coBMecTHo ¢ BKK, mpu
3TOM TEPMOCTOHKOCTE cMecH nocTuraeT 200°C. OTHocHTeS K 3-My Kiaccy
TOKCUYHOCTH.

C-3K — cyneprnnactudykarop, sBIseTca NPOLYKTOM KOHACHCALMMK
HadTATMHOKCUCYTBPOKUCIOT (GOPMATTHIEIMAOM CO CTENEHBIO MOMUME-
pusaunu 2-10. Bommyckaercs «Colo3mpoMcIpoii-koMitiekToM» 1 AK
«XuMnak», .Mockga. B Buae xuakoctu 30%-Hoi KoHUeHTpauun 6Gy-
POTO L1BETA MJIH TOPOILIKA XenToro 1Beta no TY 254-1298281-031-90. B
OTIMYME OT HEKOTOPBIX APYFHX MIACTH(PUKATOPOB, SBASIOLIMXCS OTXO-
JIaMM 1IPOU3BOACTBA M UMEIOLIUX HENOCTOsTHHBIE cBoiicTa, C-3K uene-
BOH NPOAYKT XMMHYECKOTO [POU3BOACTBA C MOCTOSTHHLIM COCTABOM U
061a7aeT OUeHb CHIIBHBIM ILIACTHQUUMPYIOLINM feiicTBrueM. OTHOCUT-
csi K 3-My knaccy TokcuyHoctH. [Tpumensiercst ¢ 1980 r.

10-03 — cynepnnactudukarop, SBASIOUIMACA pa3HOBUAHOCTBIO C-3,
KOTOPBIH TTOJTy4aloT MOJUKOHIeH caluel HabTatHHCYIbGOKUCIOTbE U
MeJlaMMHOGOPMAIBIETHIHBIX cMOJ. Boilyckaetcs B Buae ciierka Mac-
JISTHUCTOM OYpO# XMAKOCTH, B BUAE BOAHOTO pacTBopa 20%-HON KOH-
neHTpauuy 1o TY 44-3-55-81 B MeTaJUTHUECKMX MW MOJUITHIIEHOBbIX
6ouxax BMectuMocTbio 100-200 51, OueHb CHITbHBIH T1aCTU(RUKATOD TaM-
MOHAXHBIX PACTBOPOB, OTHOCHTCSI K 3-MY KJIACCY TOKCMYHOCTH. XPaHHTb
HeoOX0nMMO Npu TeMneparype He Hixke -5°C. K 3ToMy Kiaccy OTHOCST-
¢ crenyoide cynepruactucdukaropsl: M-1, M-1K; M®-AP, MK®-
AP no TY 69bCCP-350-85.

Tempabopam nampus (6ypa) — Na,B,0, 10H,0 (unn obe3poxeHHas
(Na,B,0,), siBnsieTcst NPONYKTOM B3aNMOASHCTBUSL GOPHOIl KUCTOTH! U
KaIbLUWMHHPOBAHHOM COAbl B KMMsILLIEM BOIHOM pacTBope. BblmyckaeTcst
B B¢ 6€J10r0 KPUCTALTHHECKOTO Topotka ¢ p = 1700 Kr/MJ mo F'OCT
8429-87, n10X0 paCTBOPAIOLIErOCs B XOJIOAHOI Boae, a npu 100°C 201 ¢
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S1.A. PasaHos 10 GYpOBBIM

6ypbi pacteopsiercst B 100 T Boawl, mpy 3ToM pH pasHo 9.3. [pumMenser-
cs B KauecTse TulacTudrKaTopa TAMIOHAXHEIX PACTBOPOB, @ TAKXKE B
TIPOU3BOACTBE INEKTPOBAKYYMHOIO CTEKJIA, IMaNeil, npu naiike u cBap-
K€ METAIIOB, B KOCMETUYECKON YU MBUIOBAPEHHOM TIPOMBILIIEHHOCTH, B
MPOLIECCAaX OPrAHHIECKOTO CUHTESa U CeIbCKOM X03siiicTBe U ap. OTHO-
CUTCS K 3-MY KJIACCY TOKCUYHOCTH, TIOCTABIAETCS B MHOTOCOHBIX METII-
kax no 30-40 kr. XpaHUTb HEOOXOMMMO TOILKO B 3aKPHITOIl Tape, BBULY
YaCTUYHOTO BBIBETPUBAHMS HA BO3AYyXE.

Xnopud anomunust AICL, BEITyCKaeTCs B BUIIE KPUCTAIUTIOB 0€10T0 MU
cnaboxentoro usera 1o TY 38.302163.89, «CanasarHethTeoprcHHTES>,
BauikoproctaH. PacTBOpUM B IPECHON U MMHEPATM30BAHHOI BOAE, THI-
POCKOMMYCH, H4 BO3LYXE ALIMHUT, MMeeT WIoTHoCTh 2440 kr/M’. Ilpu
Temueparype 80-100°C pearupyeT ¢ Boo#H, 06pasysl THAPOKCHA TIOMH-
Hus. KpoMe noHwkeHUs GUABTPALIMM TAMIIOHAXHBIX PACTBOPOB, IIPH-
MEHSETCs B HedTenmepepabaThlBaloNieil MPOMBILLTEHHOCTH B KayecTBe
KATaNU3aTopa, OMUCTKe HedTu M Ip. XpaHUTCS B repMETHUHBIX CTajlb-
HbIX Hakax BMeCTUMOCTBIO A0 200 xr. OTHOCHUTCS K 3-My KJTaccy TOKCHY-
HOCTH.

Xnopud sceaesa FeCly pblnycKaeTcsl B BUAE KOPUYHEBATO-YePHBIX
kpucramios o TOCT 11159-56 win TY 6-02-602-70 (otxox itogoGpom-
HOTO NPOU3BOCTBA), PACTBOPHM B IIPECHON M MUHEPATM30BAHHON BOXE,
FHTPOCKONMYEH, HMeeT IIOTHOCTE 2804 kr/m’. Mpu Temreparype 80-
100°C pearupyeT ¢ Bomoii, o0pasyst THApoKcKa xenesa. KpoMe moHmxe-
HUST PUABTPALINN TAMIIOHAXHBIX PACTBOPOB IPHMEHSIETCS B KauecTBe
KOAryJisitHra, OTBEPANTEIS, IIOJYYeHNS KPacoK, 3apsi0B OrHETYLIMTe el
U Ap. XpaHUTCS B TepPMETUYHOM CTANBHOI Tape BMeCTHMOCTbio 200 K1
OtHocurest K 3-My KJIaccy TOKCHYHOCTH.

Cyastham wceaesa FeSO,TH,0 BbITycKaeTcs B BUle KPHCTAIUIOB 3€-
JIEHOBATOTO 1LIBETA C CMHEBATBLIM OTTeHKOM, 1o T'OCT 6981-54, pactBo-
DUM B NPECHON U MUHEPATH30BaHHOM Boze. KpoMme moHmkeHus Gumb-
TPALIMY TAMIIOHAXHBIX PACTBOPOB, IIPUMEHSETCS B CENIbCKOM XO3SIHCTBE,
MpOTpaBbl TKaHel u Ap. OTHOCUTCA K 3-MYy KJIacCy TOKCUYHOCTH,

Xaopud yunka ZnCl, BolTlycKaercs B BUAE rpaHy 1 nanouek. Xopo-
WO PacTBOPHUM B BOJIE, IUIOTHOCTh BOTHOIO PacTBOpa AocTHract 1962
kr/m’. VICHOMB3yeTCs LTS [AYILEHUS CKBAXKH, 3arOTOBKH YTSAXEIeH-
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Masa 5 TaMNOHAKHLIE LIEMEHTDI, PACTBOPS) K A0BABKK

HBIX TAMIIOHAXHBIX PACTBOPOB U B KAYECTBE 3aMELJIUTENIs CPOKOB CXBa-~
TeIBaH#sA. Kpome 9Toro npuMeHseTcs Kak OCYLIWTENb ra3os 6aaroaaps
€10 BBICOKOMH THIPOCKOTAYHOCTH. OTHOCHTCS K 3-My KJIACCY TOKCHY-
HocTH. Bemyckaetcst OAO «XuMynoGpeHus», .Yanaesck KyioOninres-
ckas obJ1.

Cyasgham medu CuSO, 5SH,O (MeAHEBI! Kynopoc) BHITYCKAETCS B BUIIE
KPUMCTAJITIOB CHHETO LBETA ¢ [LTOTHOCTBIO 2284 Kr/M’ M HAChINHO Mac-
coit 1020 xr/mM* 1o TOCT 19347-74. XopoLLo pacTBOPHM B BOLE 0G0
MUHEpann3alum, o61a1aeT BLICOKOW THIPOCKOTTHYHOCTHIO. [ToMIMo
3aMe/UTEHHs] CPOKOB CXBATBHIBAHMS, TIPUMEHSIETCS [UTsl CO3IAHUA CEpPBO-
BWTHBIX [UIEHOK B TPYLUMXCS [1ApaX «MeTalI-METal», CeJIbCKOM XO3stii-
CTBE, B TIPOU3BOJCTBE CMa30K M T.O. SXOBUT MPU TIOMIAAAHUM B ObIXA-
TeJIbHbIE TIYTH, OTHOCKTCS KO 2-MY KJIACCY TOKCHMHOCTH (CM. TAKKe I1.4
Y TIPWIOKEHUS).

5.23 METO/1bl UBMEPEHUA1 ®U3UKO-MEXAHUHECKWX
CBOMCTB TAMITOHAXXHbIX MATEPUAJIOB, PACTBOPOB U KAMHS

5.23.1 Npasuna ot6opa npod

Jnst aHanu3a mo6oro nNopouKooGpPa3sHOre MaTepuana Wik XKHIKO-
CTH HEOOXOAMMO OTOMPATh CPENHIO TIPOdY, CBOICTBAa KOTOPOIT HE KO-
KHBI OTJINYATBLCS OT OCHOBHOM Macchl BeluecTBa. O160p Nopolkoos-
pa3HBIX MaTepyalioB, CNOXKEHHBIX B MTabenb, TPOU3BOAUTCH APOGOOT-
GOPHUKOM 10 NPABHITY «KOHBEPTAa» HE MEHEe YeM U3 TPeX MEILIKOB, 00-
el Maccoit He MeHee 3 KI. 3ateM B abopatopuu npoly BLICHITIAIOT HA
KapTOH WM KJIEEeHKY, TIepeMELIHBAIOT, KBAPTYIOT IO TIONY4EHHUS HEOO-
XOAMMOGH Macchl U mpocenBaloT yepes cuto Ne08 no TOCT 6613 ¢ pas-
MepoM suetiku B ceeTy 0.08 MM (2711 ynaneHust crydaiHBIX npuMeceit).
TTpo6sl kUIKOCTEd 13 IIMCTEPH OTOUPAIOTCS NPOGOOTOOPHUKOM Ha pac-
CTOsIHUU 20 CM OT NMOBEPXHOCTH, B CEPEAUHE Y BHU3Y, CMELUMBAIOT, l€-
Jast CPETHION0 TIPOBY ¢ 06BEeMOM He MeHee 2 11, U AHATU3HPYIOT. [1pu 5ToM
ciedyeT u3beraTh pacipoCTpaHeHHO! ournbKN, KOTIa TaMIOHAXHLIH
MarepHai nposepsiior Ha coorsetcTBie TOCT wu TY, 1 B cyuae Heco-
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§.A. Pasaroe no GYPOBLIM

" OTBETCTBHS (IOArOHSIOT» TpeOGYyeMble XaPAKTEPUCTHKM € [IOMOLLLIO XUM-
peareHToB, Ha KOTOpbie TpeGOBAHUS CTAHIAPTOB HE PacrpoCTpaHsoT-
cs1. [TosToMy aHaIM3 TAMIIOHAXHOTO MaTepUaia MOJIKEH TTPOBOIUTHLCS
MPEXAe BCETO Ha eIo MPUI'OAHOCTh K KOHKPETHBIM YCIOBHSIM LIEMEHTH -
poBaHusl. I1pn LEMEHTHPOBaHKUK TIPOGHI TAMITOHAXKHOTO PACTBOPA OT-
GUPAIOT U3 BCeX MPHUEMHbIX 6aukoB Yepes kaxiabic [0 MUH, 3aMepaIoT
NAOTHOCTD, CAUBAIOT B OfHY EMKOCTh (AIOMMHUEBBIE U OIIMHKOBaHHbIE
He [IPUMEHSATD) U CTaBAT HA CPOKH CXBATbIBAHUS.

5.23.2 OnpegeneHne NNOTHOCTH CbiNy4UX BELLECTB

TIT0THOCTh TaMITOHAXKHOTO MOpPTAaHALEeMeHTa 6e3 106aBOK COCTaB-
nser 3100-3150 xr/M’, ¢ MUHEPANBbHBIMU fJo0asKamMu 2700-2900 (B 3aBu-
cumMocTr OT ux Kosnyectsa), LITILIC-200 — 2600-2700, yraxene HHbIX
1eMeHToB — 710 3500 kr/mM’ HauGonee mpoctoit cnoco6 onpegeneHust
TJIOTHOCTH MMOPOLIKOOGPA3HBIX MaTEPHANIOB ¢ TOMOLUBIO BONIOMETPA
Jle-1larenbe-Kanmno, npeacrasagionuii coboii Kondy BMECTUMOCTBIO
100-150 eM’ ¢ AmHHBIM Y3KUM ropioM. B HUXHeit yactu ropna umeeTcst
PACUIMpEHME, BBILLE W HMXE KOTOPOTO HAHECEHBI AejieHus. Tleped on-
peeNeHHEM TITIOTHOCTH MaTepHall BHICYLLMBAIOT B CYLUWILHOM 1iKady B
TedeHue 2 4 (unu Sosiee) npy temreparype 11045°C v 3ateM oxnaxaator
B 3KCHKATOPE I0 KOMHATHO# TeMmriepatypsi. [L1oTHOCTH Nopouikoobpas-
HBIX MaTEPHAJIOB ONpeleNsieTcsl B 00e3BOXEHHbIX OeH3KHe, KEPOCHHE,
CONMSIPOBOM Macie, GeH30/e U T.A., 4 TIPU ONPEETeHNH ITIOTHOCTY XH-
MHYECKU UHEPTHBIX MATEPHATIOB 10 OTHOIIEHUIO K BOJE, AOMYCKAeTCs
MCIONB30BAHUE MUCTUITMPOBAHHON Boabl. Ang onpeneieHus NIOTHO-
CTH BOJIOMETP HATONHSETCS KUAKOCTHIO 10 HY/IEBOW OTMETKH U NOMe-
waercs B TepMocTaT ¢ Temneparypoi 20°C. OcTaBuidecst Ha Topie Kon-
6b1 M BHYTPH KamneJbKH XHUAKOCTH CHUMAIOT CBEPHYTOM B Y3KYIO TPY-
Gouky (GuibTpoBaIbHON Symaroii. OteeluuBaeTest Matepuan 90-100 r (¢
To4HOCTB0 0.01 T}, BBICKIMAETCS B BOPOHKY MEJKUMHE MOPIIUSIMU 10 TeX
1Op, TIOKa YPOBEHb BBITECHIEMOI XUAKOCTM He NOAHUMETCH B ropJe
KOIBHI 110 AENIeHNs, COOTBETCTBYIONIero 20 ¢M° MK 10 IpYToro oeneHnst
BOMU3K 9TON oTMeTKU, [Ins yaaneHus my3sipbKOB BO3IYXA M YTOUHEHUS
oTcyeTa PUBOP HECKONBLKO Pa3 IIepeBOPauUMBAETCA BOKPYT CBOCH OCH.
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Mmasa 5 TamnoHaxHble UeMeHTbl, pacTBopsl U 40GaBK!

OcraBliasicsi 4acTh MaTepyasa B3BCIIUBACTCS Ha BECax M 3aTeM IPOU3-
BOIOUTCS pacyueT TUIOTHOCTHU I10 ¢)0pMyJIC

p = (Pi-P,)Vp,,

rae P, — macca marepuaa, B31TOr0 10 onbiTa, ; P, — Macca ocraBuiero-
s MaTepuana, T; V — 06beM KHIKOCTH, BHITECHEHHOI MaTepHaom, cM’;
p — IUIOTHOCTb Bombl, I/cM’. TIpH 9TOM TUIOTHOCTB TIPU MOBBILIEHHO#M
TeMIiepaType YMEHBIIAeTCsl, IIPU TIOHKEHHOW BO3pACTaeT, a NP JaB-
JIEHUU — HaoOOpPOT.

5.23.3 Onpepenenne 06bEMHOM (HacbINHOW) Macchbl

HacpbirnHast Macca OTIpefie/isieTcsl B PhIXJIOM M YIUIOTHEHHOM COCTOSI-
HUU NPUGOPOM, COCTOSIILIAM U3 MOICTABKHM C BOPOHKO#, BHYTPH KOTOPO#
CeTKa C KPYIJIBIMH OTBepcTHsiMu amerpom 1-2 mm. IToa BOPoHKy ycta-
HABJIMBAETCSI JIMTPOBBIN COCYI, KOTOPBIi 3aTIONHSETCS IO BEPXy LiEMEH-
TOM (WJTH APYTHM CHITy4HM BELLECTBOM) Maccoi 2 KT 10 06pa3oBaHus Ha/l
COCY/IOM KOHYca. 3aTeM KOHYC CPE3aeTcs IMHEUKOM, COCYH ¢ LIEMEHTOM
B3BELIMBAETCS] M OTIPEIeIsIeTCs HAChIlHasE Macca 1o (opmyie:

m= Fehy
v
rae P, n P, — Macca nmycToro cocyzia v ¢ HEMEHTOM COOTBETCTBEHHO, T
V — o6beM cocyna, 1.

Ipy onpeneneHny HACHINHOM Macchl B YINIOTHEHHOM COCTOSIHMH,
CEeTKY M3 BOPOHKH YIAIAIOT, a COCYJL MOCTYKMBAIOT O CTOJ (JIyyile uc-
TI0JIb30BaTh BUGPOCTOI) 10 TEX MOp, MOKa OH He 3arnoaHutcs. [Ipu atom
HaBecka o0Jierdaroimx 100aBOK ¢ BBICOKOM YIEIbHOM MOBEPXHOCTHIO
(aspocu, apeBecHast MyKa U ap.) 6epetcsi | Kr, a yrspkenureneit (6apur,
rematur) 2.5-3 K. HackimHas Macca jiro6oro mopouiKa B €CTECTBEHHOM
COCTOSTHMM OTIPEAEIISIETCS TI0 3TOM XKe METOAMKe, HO Ge3 TpefBapuTe/Ib-
HoM cyuiku. HaceinmHas mMacca 3aBHCUT OT COCTaBa M TOHKOCTH IOMOJA
nopoiuka. Bra6un. 5.23.3, 5.23.3.1 npuBeaeHb! BeINYMHbI HACBITHON Mac-
Chl HEKOTOPBIX MaTepPUAJIOB.
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fLA. PraaHos no 6ypoBbIM

Tabauya 5.23.3
(L] 8 W o1 ]
NAOTHOCTK MaTepHana

° | HanmeHoBaK1e Yaene- HacbInHas raoTHOCTb, Teopetnieckas BMeCTH-
nn | matepuana Had nnot- Kr/m® MOCTb GyHkepa — 14.5M°
HOCTb, | B PbIXIOM B ynnoT- B PbIXNOM B ynnot-
Kr/M® | COCTOSHMK | HeHHOM COCTORHNM HEHHOM
COCTOSHMH COCTOAHWM
1. | BeHTOHWTOBLIN
[MMHONOPOWOK 2480 795 1050 11.5 15.2
Maxapag3esckrid
2, | MuHonopowoK 2400 810 1070 11.7 15.5
YepHorapckuit
3. | O6neryeHHbIn
LeMeHT 2580 780 1140 11.3 16.5
nuT HI-065-100
4. [NUT M-065-100
+GEHTOHNTOBLIA MK 2500 825 1100 12.0 16.0

Honopolwok (LBC3:1)
5. [NUT 1I-085-100
+TAWHONOPOLIOK 2470 820 1130 12.0 16.4
“YepHoropckui
(LUBC3:1)

6. | MoptnanauemenT
HoBovponukvi 3110 1100 1480 16.0 21.5
NUT 11-100

7. | NopTnanauemenT
+GEHTOHUTOBbIM MK 2870 1035 1360 15.0 20.0
wonopouwok {UBC3:1)
8. | MopthaHaLemerT

+FMHONOPOWOK 2860 1030 1360 15.0 20.0
YepHoropcxui
(LBC3:1)

9. | baput 4190 2045 2650 29.6 384

5.23.4 MNoaroToBKa UeMeHTa (CMEeCH) U UAKOCTU 3aTBOPEHUS

st onpeieieHUsT OCHOBHBIX (GU3MYECKMX CBOUCTB TAMIIOHAXKHOIO
pacteopa Gepercs ot 300 no 800 T ¥ nipenena npouHocTH (U3rK6) ot 600
1o 1600 r neMeHTa (cMecH) B 3aBUCUMOCTH oT B/11 ¥ KoJuvecTBa aHaIu -
30B. Hanpimep, nipu B/11 0.5 11 0.9 pacxon XXUAKOCTH 3aTBOPEHHA Ha | KT
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TaMNOHEMHbIE UEMEHTbI, PACTBOPLI M FOBABKU

v

Tabnuua 5.23.3.1

" ANOTHOCTL p!
HaumeHosaHne | YaenbHas Haceinnas | F b H;
selectsa TADTHOCTL, | NADHOCT®, | BewlecTsa NNOTHOCTb, | ANOTHOCTb,

Kr/m® Kr/m® Kr/m® Kr/m®
WnaK MostoThiA
AOMEHHbIN 2650-3000 | 1150-1190 | Xnopua kanua 1980 230
Mecok Haaple-
BbliA MONOThIA 2740-2800 | 1250-1450 | AuxpomaT HaTpus 2520 1350-1380
kne 2310-2330 850 Kap6GoHaTt HaTpus 2533 925
3ona TAU 1950-2200 | 600-650 | Xnopup HaTpus 2165 892
Tpenen 2200-2400 | 460-480 | Cynbdar Hatpus 2698 720
MNbCOHUT 1070 800 Oxeug antoMnens | 3500-3900 1013
lnudoBansHan Mapokeua
NeiNb PEsHHO- 1900-2100 350 anoMUHNA 2424 1180
TEXHUHECKNX
wapenuii
BenyseHHbId Cynedar
LE 2200-2700 | 130-260 | antoMUHKA 2710 550
Cynedar kanus | 2240-2610 1540 OTX0pf antoMu- 2000 230-300

HWEBO# NPOMBILL-
NeRHOCTH

Bepmurynut — 150 OKeHa Markus 3580 1230
MNemsa 2300-2600 30-70 Cynbdpat Marumna | 1636-1680 677
Aspocun 2360 100-200 | KapHanaut 1610 1000
Butym Kap6Gonat
OKMCAEHHBIA 1070 8650 KanbLus 2930 515
HoHaeHcuposan-
HaRn cynbGur-
cnuproBas 6apaa| 1240-1280 | 380-400 | Oxcug menesa 5240 1120
Auxpomar kanus 2654 1360-1400 | Cynbdat mean 2284 1020

nemenTa cocrasut 500 1 900 cm’ coorsercraenyo. [Ipu BBOKE peryaTo-
POB CBOCTB TaMIIOHAXHOTO PACTBOpPAa, 00BEM XUAKOCTU 3aTBOPEHUS
YMEHBLIAETCS. Ha 3aHUMAEMbIil UMM 00bEM. HO MPU Masblx 100aBKaX MX
BIIMSAHHUE HA 06BeM HE3HAYMTENBHO U ITPAKTUYECKU He YUHTBIBAETCS, TAK
KaK BBIXOJl PACTBODA MOYTH He MEHSIETCH.

Mpu nementuposanrny MMIT npoGHl BKYLLETO M KUAKOCTH 3aTBO-
PEHHA BBUACPXKUBAIOTCA B XOJOAWIBHOM KaMepe JO COOTBETCTBYIOLIEH
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A.A. PsizaHoR no 6ypoBbIM

TEMIIEPATYPHI B CKBAXHHE, TIe W MPOU3BOAMTCS MPUTOTOBICHUE pelien-
Typel. TIpu HEBO3MOXHOCTH COBNIOACHUSA TIOCTSIHETD YCIOBUSI BBOAUT-
¢ TeMTIEPATYpHAs TIOMPABKA [IPH OTIPEEICHUM THIOTHOCTH, & 00Pa3Iibl
GaTouex ISl ONpeaesieH st IIpeae/ia MPOYHOCTH BO BCEX CITYUasiX BbIAEP-
JKMBAIOTCS TIPU HEOOXOAMMOH TemMnepaType.

Huxe NpUBOAMTCS PSA NPUMEPOB PACYETA MPU MOATOTOBKE NPOG
BSLKYLIETO M XUAKOCTH 3aTBOPEHHUSL.

IHpumep 1. TIpUroTOBNUTE TAMITOHAXHEIH pacTBOp ¢ p=1830 Kr/M anst
LIEMEHTHPOBAHUS CKBAXKMHBI ¢ 3a00iHOM Temmepatypoit 75°C, npu m =
0.5 u nobaske HT®D 0.02%. XKnakocTs 3aTBOpeHUs] — TIpecHast Boaa, a
IUIOTHOCTb TAMITOHAXHOTO TOpTAaHALieMenTa — 3120 Kr/m’.

1. TIOTHOCTb TAMIIOHAXXHOTO PACTBOPA PAcCYUTBIBAETCS MO hopMysie

_ M, + M,
pr,_ Vu+vn s

rae M,, M, — Macca neMeHTa 1 Bombl, kT; V,, V, — 06beM LieMeHTa U
BOZBL, M

300+150 3
=——————=——=1830
P = 7300:3-12)+ 150 Kr/m
2. Haxooum maccy LeMeHTa
VP
L P
1/p,+B/1

rae V, — o6beM pacrsopa, em’; P, — IUIOTHOCTD IIEMEHTA, r/em’; B/LL —
BOJIOHEMEHTHBIN (akTop, KOTOPBI MOXHO paccuuTats mo dhopMyie:
Pu= Prp.
_PumPw
PulPrp -~ Pocs)

TIE Py Prps Px; — IUIOTHOCTD LEMEHTA, TAMITOHAXHOIO PacTBOPa M XHUIl-
3
KOCTH 3aTBOPEHHUS, KT/M .

B/l =

246 00
=0 . = I HeMEHTa
%= 312405
— 113 300 T tleMeHTa moyuaeTcs 246 cM® TAMITOHAXHOTO PACTBOPa TSt
HU3MEPEHUA pacTEKaeMOCTH, IUIOTHOCTH YU CPOKOB CXBaThIBAHMS (OJIHO
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Mmasa 5 UEMEHTBI, W AOGABKH

KOJbL1o). ECIN B kauecTBe KUAKOCTU 3aTBOPEHHS HCTIO/IB3YIOTCS PACTBO-
PphI CoJIEl, To TpeOyeMast Macca LEMEHTA OTpeaesIsieTcs: no dpopmyiie:

V, P,
PP+ X/

rie p, — MNOTHOCTh KMAKOCTH 3aTBOPEHMSL, I/CM .

3. Haxonum 06beM XUIKOCTH 3aTBOPEHUS

V, = q,-B/L1 = 300-0.5 = 150 cM’

4. Haxomum maccy HTO

q, = (9,0.02):100 = 0.06 r k macce uemenTta, wm (0.06:150):300 =
0.03 r k o6bemy XHUAKOCTU 3aTBOPEHUS. TTOCKONBKY TaKylo BEIMYUHY
1o6aBKI B3BECUTh TPYIHO 663 60O MOTPELIHOCTH, TO FOTOBUTCS BOJ-
uoiii pacrsop HT®, Hanpumep, 0.1%-110 KOHUEHTpaUNH [IyTCM 100aB-
sienns K 500 Mr HT® 10 500 eM’ xunxoctu 3atBoperus (8 lom® conep-
sutesa | Mr HT®). OtMepsiercest 60 cm” (60 MT) JaHHOTO pacTBOpa, 10K~
BAeTCst KMIKOCTh 3aTBOpeHnus 10 150 em’ npu B/L= 0.5, no 135 eM’ rpu
B/LI = 0.45 (0.45-150):0.5 = 135 » T.0., nocjie 9ero HAYMHACTCS! IPOLECC
TpUroToBIeHUs npo6sl. [Ipu 3TOM IepeMelIMBaHHE TPOU3BOAST B Jia-
60paTOpHON Mellaike MyTeM BCHITaHMA 1IEMEHTA B XHIAKOCTh 3aTBOPE-
HU, WK BPYYHYIO HYTEM MOCTENEHHOrO BIHBAHUS X IIKOCTH 3aTBOPE-
HUA B 1poby LeMeHTa B TedeHue 3 MuH. (£10c¢), caurast ¢ MOMEHTA BIH-
BaHUst Boabl. [MApOdOOHBIE LEMEHTBI NEpeMeILUBaOT 5 MuH. (10c).
Tlocne namepeHHs napaMeTpoB M TOMYUSHUS] HEOOXOAHMBIX pe3ynbra-
TOB PACXO/ MATEPHAIIOB TTEPECUTHIBASTCA HA | M’ TAMITOHAKHOTO PACTBO-
pa, 1 TOHHY NeMeHTa MM |M’ KMIKOCTM 3aTBOPEHMUS, a TAKKE BEIXOL,
pactBopa M3 | TOHHbI HEMEHTA (CMECH).

5. Haxonum pacxol MaTepUaloB Ha 1M’ TaMIIOHAaXHOTO pacTeopa.

O6mas mMacca MatepuanoB — 0.3+0.150+0.00006=0.45006 kr.

06wt 06pem MatepuanoB — 0.45006:1.83=0.2459 .

Macca uemeHTa

qu=

0.3 — 0.2459

x — 1000 x = 1220 k1.
Macca Boasl

0.150 — 0.2459

x — 1000 x =610 1.
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Macca HT®
0.00006 — 0.2459
x — 1000 x = 0.244 xt.
6. Haxomum pacxof MaTepuaiioB Ha 1 M° KMAKOCTH 3aTBOPEHHS
Macca ueMeHTa

0.3 —0.150
x — 1000 x = 2000 k.
Macca HT®
0.00006 — 0.150
x — 1000 x = 0.4 xr.
7. Haxonum maccy HT® na | ToHHY LIeMEeHTa
0.244 — 1220
x - 1000 x=0.2kn

8. Haxonum BBIXOI pacTBOpa M3 | TOHHEI lleMeHTa

Macca xunkocty 3atBopenus P, =V, -p,

[1e: V,, — 06BeM KIIKOCTH 3aTBOPEHUS, M ; P, — TUIOTHOCTb KUAKOCTH
3ATBOPEHMS, KI/M’;

P, = 0.5-1000 = 500 kr (mobapka HT® He nosausia Ha MJIOTHOCTb
KHUIKOCTH 3aTBOPEHMUS)

Macca TamnionaxHoro pactsopa P, = P,+P, rae P, — Macca niemeH-
Ta, KT

P,,= 500 + 1000 = 1500 kr.

Beixox pactsopa V = P/p = 1500/1.830 = 0.82 M’/1.

Tlpumep 2. TIpUroToBUTH TAMITOHAXHBIA pacTsop ¢ p = 1950 KT/
IUTA LIEMEHTHPOBaHUS CKBAXXWHEI ¢ 3a00iHON Temnepatypoit 40°C, mpu
m = 0.5 u go6aske CaCl, — 2%. [Tn0THOCTb XUAKOCTH 3aTBOpeHHs 1170
kr/m’ (pactBop NaCl) ¥ TAMIIOH&XHOTO TIOPTIAHLIeMeHTa 3120 Kr/m’.

Pewenue.

1.0mpesnensieM apeoMeTPOM TIIOTHOCTb KUAKOCTH 3aTBOPEHUS C J10-
Gaskoit 2% CaCl, — 1.191 r/cem’.

2. HaxoauM Maccy nemeHra

_ 246 - 1.191 -~
Q= _W(14191:3.12)+0.5) = 332 r — npuaumMaem 300 &
3. Haxonum maccy CaCl, g, = (300-2):100 =6 1.
390



Mmasa 5 TamroHaHbIe LEMEHTL!, pacTBopsl 4 A0GaBKW

4. Haxonum BeIXOI pacTBOpa 13 1 TOHHBL IIEMEHTA
Macca xuakoctu 3atopenus P, = 0.5-1191 = 595.5 xr
Macca Tamronaxsoro pactsopa P, = 595.5 + 1000 = 1595.5 kr
Beixon pactBopa

(mo6apka CaCl, 1 II0THOCTH
1595.5 _ 3
1050 = 0.82m /T XKUIKOCTH 3aTBOPEHUS

He TOBJIMSUIA Ha BBIXO PACTBOPa).

5. HaxomuM pacxon nosaperHoit conm (NaCl).

Tlo tabmue (pwt. 9) ang nomyseHus mIoTHOCTH pactsopa NaCl ¢ p =
1.17 r/eM® Heobxomumo 270 T (xr) comu 1 T06aBUTE Bomy 1o 1M, B ciydae
mobaki NaCl K 1M’ BOIbI, PACKOZ COJM COCTABUT: Macca Lt () pacTBopa
NaClep = 1.17 r/eM’ cocrasurt 1170r (kr); pacxox NaClua 11 (M) pactso-
pa coctapszer 270 rp; orciona o6nem Bomsl B 11 (M) pactsopa NaCl cocra-
BuT 1170-270 = 900 v’ (11). Torza Macca con, 1oGapsieMas K 11 (M’) Boxbi
IS TTOMydeHus TUTOTHOCTH pacTBopa 1.17 r/cM’, cocraBur

900 — 270
1000 — x x =300 1 (xr).

TlonydeHHBIH 06BEM XUAKOCTH 3aTBOPEHHUS COCTABUT

V = (300:2.16)+1000 = 1139 cm’.

OcTasbHBIe pacyeThl BEIYTCsS aHAIOTMYHO IIpUMepy 1.

Ilpumep 3. TIpUTOTOBUTH LIEMEHTHO-GEHTOHUTOBYIO CMECH € p = 1570
r/cM3 B COOTHOMIEHUH 3:1 ITsT HEMEHTUPOBAHUS CKBAXUHBI ¢ 3a00MHOMN
Temnepatypoit 40°C, npu m = 0.8 u mobaske CaCl, — 2%. Kuaxocts
3aTBOPEHUs — IIPECHasl BOAA, TAMIIOHAXHBIN TOPTAAHIIEMEHT U OeH-
TOHHUTOBHH rmuHonopoiuok 300 u 100 T cOOTBETCTBEHHO.

Pewenue.

Haxomum 00beM XUIKOCTH 3aTBOPEHUS

V = qB/I1 = 400-0.8 = 320 cM® ()

HaxomuM Maccy nemenTa Ha 1 v I[BC

V=

0.3 — 320
q, — 1000 q,= 938 k.
Haxonum Maccy muHomnopouka Ha 1 m° [IBC
0.1 —0.320
q, — 1000 q.=312.5kr

Haxomum Beixox pactsopa u3 1 ToHHsl LIBC
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Ta6nuua 5.23.4

Bbixog p. pauslr
0O6bem MnoTHOCTb Macca Macca MNnoTHoCTb Bbixoa pac-
B/Y - T80pa U3 1T
3aTBOPEHHS, | 3aTBOPEHMA, | 3aTBOPEHUs, | HOro pac- | HOro pac- uemeHTa
wm® m K TBOpA, Kr | TBOpA, Kr/M® | (cMecH), M*/T
MpecHan Boja
0.45 0.45 1000 450 1450 1859 0.78
0.50 0.50 500 1500 1810 0.83
0.55 0.55 550 1550 1761 0.88
Pacteop NaCl ¢ p =1090 Kr/m>
0.45 0.45 1090 490.5 1490.5 1910 0.78
0.50 0.50 545.0 1545.0 1870 0.83
0.55 0.55 599.5 1599.5 1818 0.88
Pactsop NaCl ¢ p= 1170 Kkr/M’°
0.45 [ 0.45 1170 526.5 1526.5 1983 0.77
0.50 0.50 585.0 1585.0 1940 0.82
0.55 L 0.55 643.5 1643.5 1888 0.87
LleMeHTHO-GEHTOHUTOBAs CMECh
0.65 0.65 1000 650 1650 1650 1.0
0.70 0.70 700 1700 1630 1.04
0.756 0.75 750 1750 1590 1.10
0.80 0.80 800 1800 1570 115
0.85 0.85 850 1850 1540 1.20
0.90 0.90 900 1900 1520 1.25
0.95 0.95 950 1950 1500 1.30
1.0 1.0 1000 2000 1490 1.34

Macca xunkoctu 3atBopenusi P, = 0.8:1000 = 800 kr.

Macca LIBC P = 800+1000 = 1800 kr.

Boixon LIBC V = 1800/1570 = 1.15M"/T (BBIXOZ pacTBopa yBeIMUmi-
cs1 ipu Gonbiuem B/II).

OcraJibHbl€ pacyeThl BEAYTCST aHANOTUYHO npumepy 1. B tadn. 5.23.4
TIPUBOIMTCSI BBIXOJ pacTBopa U3 1 TOHHBI LiIeMeHTa (CMECH) B 3aBUCUMO-
ctu ot B/ ¥ pa3InyHoii IIIOTHOCTH XMAKOCTH 3aTBOpeHus. [1pu stom
JIlAaHHBIE Ta0IMLBI HE YYUTHIBAIOT TexHONornyeckue norepu (K=1.05),
KOTOpble (haKTUYECKH Beera GoJbIIe ¥ CBsI3aHbl, B OCHOBHOM, C KOHCT-
PYKTUBHBIMU HEIOCTATKAMHU LIEMEHTUPOBOYHOIO 00OPYIOBaHMS, HECO-
BEPILLIEHCTBOM CYLIECTBYIOLIMX CIOCOOOB MPUTOTOBIEH!SI U HE BCer/a 10-
CTaTOYHOM KBanuduKalmein 06CIy>KMBaIOLIEro mepcoHaa.
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Tabnnua 5.23.4.1
NAoTHOCTL TaMNOHaMHOTO pacTBopa ¢ i

MnotHocTs pacTeopa, r/em’

Ot arperatoB W3 0CDEAHUTENLHON eMKOCTH

1-# arperat
1.52;1.58; 1.58; 1.54; 1.64; 1.64; 1.65; 1.72; 1.74; 1.62;1.64; 1.64; 1.64
1.64; 1.58; 1.64

2-i arperat
1.44; 1.54; 1.52; 1.56; 1.70; 1.70; 1.64; 1.58; 1.62; 1.60; 1.56; 1.60; 1.60
1.64; 1.64; 1.64; 1.56; 1.64; 1.58; 1.64

3-#t arperar
1.70; 1.64; 1.64; 1.42; 1.58; 1.64; 1.68; 1.68; 1.68; 1.66; 1.70; 1.70; 1.70
1.66; 1.62; 1.65; 1.66; 1.72; 1.78; 1.70; 1.68

4- arperat
1.52;1.66; 1.70; 1.60; 1.64; 1.68; 1.64; 1.67; 1.68; 1.64;1.64; 164
1.68; 1.64; 1.64; 1.70; 1.78

B 11e510M nOTEpU BO3HUKAIOT MPH 3arpy3Ke, JOTPY3Ke W Meperpyske
LEeMEHTa M3 OJHOM CMECUTENbHOM MAIIHBL B APYIYIO; IIPU BHIXOIE CMe-
CUTEJIBHOTO YCTPOMCTBA Ha 3alaHHBIA PEXUM paboThl, Koraa dakrudec-
Kasi TUIOTHOCTb TAMITOHAXHOTO PAacTBOPA He COOTBETCTBYET J1aboparop-
HbIM JIaHHBIM, U OH COPachIBaeTcst; MPU KPATKOBPEMEHHBIX 0TKA34X Lie-
MEHTHPOBOYHBIX HACOCOB; 110 OKOHYaHUHM MpoLiecca 3aTBOPeHUs, KOoTia
TaMTIOHaXHbBIH pacTBOp U3 06BsI3KM cOpachiBaloT U T.4. Beixoa tamno-
HaXXHOTO PacTBOPa YMEHBIIAETCS TAKKE M3-32 MEHBIIEH 3aKauKu BOAHL,
BBUIY TOT'O, YTO TUIOTHOCTb BCIIEHEHHOTO TAMITOHAXHOT'O PAacTBOPA KOH-
TpoJaMpyeMas apeoMeTpoM, 3aHmxeHa. Hopmoil npenycMoTpeHo Kose-
Ganue roTHOCTH +0.05 r/em’, paktiyecky g0 +0.34 r/cM’, a pacrexae-
MocTh 1o KoHycy ASHUH ot 28-30 cM 1o «He TedeT». LIS YaCTHIHOTO
YCTPAHEHUS BBILIEOTMEYEHHBIX HEZOCTATKOB HEOOXOLNMO NPUMEHSITh
OCPEHUTELHBIE EMKOCTH BMECTHMOCTBIO He Gosee 10 M°, KoTopbie Tio-
BBILLIAIOT KAYECTBO LIEMEHTUPOBAHUS B cpeiHeM Ha 35%.

Kak BuaHO U3 1aHHBIX Tab/l., GAKTHYECKOS OTKIOHEHUE MIOTHOCTY
TAMIIOHAKHOTO PACTBOPA OT arperatos coctapuio (.18 r/em’, a u3 oc-
peoHuTenbHOM emkocty Beero 0.04 I'/CMJ.

B Hacrofiuee Bpemsi B pAIAC PErMOHOB YCTIEUIHO NPUMEHSIIOTCS He-
PEABIDKHBIE OCPEAHMTENBHBIE EMKOCTH, CMOHTHPOBAHHBIE Ha 6a3e aBTO-
uucteps 41IP, 06beMoM 9M’. PacTBOp MepeMeilnBaeTCa AByMS JIOTIACT-
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HBIMM BajlaM{, BMOHTHPOBAaHHBIMM B LIMCTepHy. HamparneHne jonac-
Tel Ha KaXJI0M UIHEKE TAKOBO, UTO OHH CO3JaJOT JBa BCTPEUHBIX [TOTOKA
pacTBopa. Kpome monyJenys 3aqaHHON IDIOTHOCTH TaMITOHAXHOTO pa-
CTBOpPA, BKIIIOUCHUE OCPEIHUTETLHBIX eMKOCTEl B CXeMY OOBSIZKYU Lie-
MEHTMPOBOYHOTO O0OPYNOBAHMS JAaeT BOSMOXHOCTD YIYYLIUTD YCIOBHS
paboThl LIEMEHTHPOBOYHEIX arperaToB. Arperarsl, Crosiuine Ha orbope
MPUTOTABIMBAEMOI0 PACTBOPA U3 LIEMEHTOCMECUTENEH, MOTYT paboTtaTs
HA TIOBHIUEHHBIX CKOPOCTSX, TAK KAK OTCYTCTBYET NABJICHUE B HATHETA-
TeJIBHOM TPYGOTIPOBOIe, a arperarsl, OTKAYMBAIOIIHE PACTBOD B CKBA-
KHHY, paboTalOT 104 3aTHB, YTO YBEINYMBAeT KOIMPULHEHT 3a000HE-
HUSI HACOCOB M YIIYUIIAET PEXUM HX PaboThl.

5.23.5 OnpegeneHne peosiortyecKux CBOMCTB TAMIIOHAKHOIO
pactsopa

Peonoeus — Hayka, U3ydalolas 3aKoHb JedhopMaluy ¥ TeKy4ecTu
Pa3NWYHBIX BeliecTB. TaMIIOHaXHbLIE pacTBOPBI NPEACTABAAIOT cODO0i
IUCIIEPCHBIE CHCTEMBI, B KOTOPBIX LIEMEHT BNAeTCA JUCIIEPCHOM dha-
300, a BOAa — AMCTIEPCUOHHOM Cpenoii, 0T KOTOPLIX 3aBUCAT BCE (GU3H-
KO-MEXaHNYECKHE XapaKTepUCTIKU PACTBOPOB. TaMIOHaXHbIE PacTBO-
DBl 3aHUMAIOT MPOMEKYTOUHOE TIONIOKEHUE MEXAY XKUAKUMU U TBEPHbI-
MH TeJaMH, BCIENCTBHE 00Pa30BaHUsL CTPYKTYPbl BO BPEMEHU M OTHO-
CATCS K YIIPYTUM BS3KOILTACTHYHBIM TEJIaM, TOIBEPraloIUMCS YIIPYTOi
¥ miacTrueckoi nedopMaunu. [Ipu ynpyroit (oOpatumoit) aedopma-
UMH TIOCiIe CHATUSA Harpy3Ky MepBoHayaisHas GopMa Tena BOCCTAHAB-
JIMBAETCS, a TPH TUIACTUYECKOR (TeYeHKe BA3KUX XUAKOCcTed) nedop-
MalyK TIPOUCXOAUT penlakcalysi (PaBHOMEPHOE pacnpeieneHre) mpu-
JIOKEHHBIX HalpPSDKeHUH. [Iis ofpeneneHus peoOrHIecKux CBOCTE
BA3KOILTACTHYHBIX TeJ Yallle BCeTo IIPH HOPMATBHEIX TeMIIEpaTypax mpH-
MEHSIETCSl TIOCTOSHHAs Mozens (dhopmyna) LliBesopa-buHrama

P:Po-%—ng%

e P, — mpenensHOE IMHAMUYESCKOE HANPSKCHUE CIBHTA; 1| — KO2(-
(uleHT BA3KOCTH;
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g—;‘ ~ IPAIHEHT CKOPOCTH CABMTA.

BSI3KO-TUTACTHYHBIM Ha3bIBAETCS TEJO, TEYEHUE KOTOPOro HauMHa-
€TCst II0CIIE TOTO, KaK KacaTeIbHBIEe HAIIPSKEH s IIPEBLICSAT NPEIeTbHOE
HalPSKEHUE CIBUTA.

H3yuenme peosoruyeckyx CBOMNCTB TAMIOHAXHBIX PACTBOPOB B Pa3-
JAYHBIX YCIIOBHSX HEOOXOIUMO A OXIPeeleHyst MX PEXKAMOB JBUXE-
HUSI ¥ CKOPOCTEH BOCXOASILETO MOTOKA B 3aTPYOHOM IIPOCTPAHCTBE, 110-
Tepb HATIOPA ¥ OXMIAEMBIX AaBICHUN MPOJABKU, & TAKXKE CHUKEHMS
THIPONMHAMUAYECKOTO JABIeHHUS Ha TACThL. BSI3KOCTb TAMIIOHAXHBIX
PacTBOPOB M3MEHAETCS NPUOIU3UTENLHO B KBAIPATUIHON 3aBUCHMOC-
TH OT KOHLIEHTPALMM BEIECTBa, a TAKKE 3aBUCHUT OT BA3KOCTY XUIKO-
CTH 3aTBOpeHus. UeM BLILIE STH 3HAUCHMS, TEM JIydllle PeoJOrHIeCcKme
XapaKTepPUCTHKH, HO HIXKe IPOYHOCTD LIEMEHTHOTO KAMHST (OCOOEHHO B
MOCTIETHEM CITydae) U Majla paHHssI TypOYIM3aLms NOToKa.

st cosiaHys TypOYJIEHTHOTO PeXUMa BOCXOMSILETO TOTOKa Bypo-
BOTO M TAMITOHAXHOTO PAacTBOPa B 3aTPYOHOM IIPOCTPAHCTBE HEOOXOMU~
MO COOMIOIEHME CIEIYIOIUX TPAHUYHEIX YCTIOBHIA:

P <—R—~ P <AP”’
=75 BT 0s)

rae P,, P, P;, P, — napineHue Ha HEMEHTHPOBOYHOM FOJOBKE, Ha e~
MEHTHPOBOYHOEe 060OpyIoBaHHe, Ha 3a00¢ U JaBleHHe FMAPOPA3PLIBa,
cooTBeTCTBeHHO. Ha peonormueckie cBoiicTBa OKa3HBAIOT 3HAYUTEIb-
HOE BIMSIHKE COTU U 3eKTpoauThl. HanpuMmep, pu nobaske 7.5% NaCl
HaOmMogaeTes ANCTIEPTalys IEMEHTHHIX YacTULL, TIOHHKAIOMIUX KPUTH-
YECKYIO CKOPOCTH BOCXOAALIETO [IOTOKA TAMIIOHAXHOTO PACcTBOpA, a TIPH
6oblueit 106aBke — HaoGopoT. bumodut (0cobeHHO HaCHIEHHbIH pa-
CTBOP) BBI3BIBAET HMHTCHCHBHOE CTPYKTYPOOBpA30BaHMe TAMIIOHAXHOTO
pacTBOpa 3a cueT 00pa30BaHUsA KOHICHCHPOBaHHON Tepaoit daset. Ipu
WCIIOMb30BAHNM XUIKOCTH 3aTBOpeHNs Ha ocHoBe cMecu NaCl u KCl
HabJogacTes cuHepreTuueckuil 5hekT, CBA3aHHbBIN ¢ UX pasKILKa0-
M neticreueM. Beon yekopureneit Na,CO,, CaCl, u AlCl, BbI3bIBaeT
poct abcomorHeix 3HaueHuit [ITHC u BsizkocTu 3a cyeT obpa3zoBanus
JonosHUTeNbHOM TReproil daswl u T.4. Haubonee paxHo# cranueit mpu
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LEMEHTUPOBAHUM CKBAKMH SBISIeTCsl Ge30macHas 3aKauka U MposiaBKa
(MHIYKUHMOHHBII [IEPUOT) TAMIIOHAXHBIX PACTBOPOB, TaK KAK UX THK-
COTPOITHOCTB (CIIOCOOHOCTE BOCCTAHABIMBATH CTPYKTYPHO-MEXaHUYECKHE
CBOMCTBA MOC/E Pa3pylIeHUs ), B OTIHYUE OT IIUHUCTBIX PACTBOPOB, HE
SIBJISIETCS] OBPATUMON. YITPYTHE M THKCOTPOIIHBIE CBOWCTRA TAMITOHAKHBIX
pacTBopoB 3aBUcAT oT B/LI 1 ocnabesaior ¢ ero poctom (B/LI > 0.45), mo-
3TOMY UMM MOXHO NTpeHebpedb, a A XapakTepUCTUKH PEONOTHYECKUX
CBOMCTB AOCTATOYHO 3HATH TUTACTUYECKYIO BA3KOCThL M NPEAEIbHOE U~
HaMHMYeCcKOe HanpsixKeHHe CABUTa (MOABUXKHOCTD pacTBopa). MamepeHus
ITUX XapakKTePUCTHK CJIOXKHEI U TPYLIOSMKH U MPUMEHSIIOTCS, B OCHOB-
HOM, B Hay4UHO-UCC/IEA0BATENBCKUX paboTax, a Ha TIPAKTUKE UCHONb3Y-
10TCS KOCBEHHbBIE METOABI OLICHKU MPOKAYUBAEMOCTH 110 PACTEKAEMOC-
TH M C TIOMOLLBIO KOHCHCTOMETPA.

5.23.6 Onpeaenenue pacTeKaemocTi

PacTekaeMOCTh TaMITOHAKHOTO PacTBOPA OMPEACISIETCS ¢ NOMOLLBIO
konyca ASHUU Bmectumoctsio 120 eM’, yeTaHasBaeMBbIil Ha CTEKIIO,
MO KOTOPBIM JIEXUT OyMara ¢ KOHUSHTPUYECKUMI OKPYXXKHOCTIMM, Ha-
HECEHHbIMU uepe3 5 MM. [luamerp Haubonbluero kpyra 250 MM, Hau-
Menbliero 100 MM, 1St YCTAHOBKH KOHYCa IMaMETD KPYyra J0JIXKeH ObITh
64 MM. C OMOLLBIO PETYIUPOBOYHBIX BUHTOB, C/lyXalLNX OTHOBPEMEH-
HO ¥ olopaMH npubopa, Kpyr YCTaHABIUBAIOT B TOPU30OHTAIBHOM [10J10-
KeHuM. [1pr oTeyTCTBUM NpHGOpa MOKHO UCTIONB30BATH OGBIYHOE CTeK-
JI0 TONMHIMHOMN 4 MM, co cTopoHoIt kBaapata 400 mM. [Mepex nposenenu-
€M UCTBITAHUS] BHYTPEHHSISI TOBEPXHOCTH KOHYCA U CTEKJIO JOJIKHEI GBITh
cyxumu. g onpeneneHus pactekaemocty 6epyT 300 r LieMeHTa, BBICHI-
HAKOT B cHEPUYECKYI0 YalIKy, BAHBAIOT 150 cM® BOABL, SHEPrUMHO TIepe-
MelinBaoT 3 MUH. (£5¢), Bpyunyio (1o 01.01.2000 r.) uiu Ha MewajiKe,
3AMOMHSIOT KOHYC JIO0 BEPXHETO KOJIbIIA, PE3KO €70 HOAHUMAIOT W OTCUM-
THIBAIOT MO LUKANE TPUGOPa WIN NUHERKe CPEAHUI IMAMETp PACILILIBA B
JIBYX HaNpaBJeHUSX.

[MapameTp pacTeKaeMOCTH SIBISIETC BCETO JIMILb GPAKOBOYHBLIM M0~
Kasareaem, TaK KaK OH He MO3BOJSIeT MOIETUPOBATL YCNOBHS CKBAXU-
Hbl, (PUKCHPOBATH U3MEHEHUS MOABUKHOCTY TaAMIIOHAXHOTO PAcTBOpa
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BO BPEMEHU U ONPEIENITS 0 PeoSIOTHIECKIE CBOMCTRA. BA3KOCTE Tam-
TIOHAXHLIX PacTBOPOB MOXET PE3KO PANTMYATHCS, d PACTEKAEMOCTh HX
6y/eT npuMepHO onMHakoBod. Ho sIpocToTa KOHTPOSS NOABUXKHOCTH
(MpuBAU3NTENBHO) TAMITOHAXKHOTO PACTBOPA AENAIOT €r0 [10Ka HelaMe-
HUMBIM B IPaKTHYECKOI JEATEILHOCTH NIpeanpuatvii. Kpome toro, crno-
COGHOCTb TAMIOHAXHOIO PAcTBOPa K TIPOKAYMBAHUIO MOXHO OMpeng-
JIUTH TIO COMPOTHBIICHHUIO, KOTOPOE OH OKA3BIBACT NPH TICPEMEILMBAHMI
JIOTIACTHOM MelanKoil ¢ nomolsio koHcuctoMeTpoB KI1-3 u KU-5. ITpu
3TOM TapaMeTp [POKAYMBAEMOCTH HA3BIBAETCA KOHCHCTEHLHEN TAMITO-
HaXHOTO pacTBoOpa, KoTopas nomkHa 66Tk He Gonee 20 YEK (ycnoBHas
eArHuILAa KoHeKreTeHuuu, rae 1 YEK = 0.1 [Ma-c).

5.23.7 OnpepeneHue NAOTHOCTH

ITTOTHOCTb TAMITOHAXHOTO PACTBOPA ABJISIETCS OJHOM M3 BAXHEHILINX
€ro XapaKTePUCTHK, OT KOTOPOH 3ABUCHT MAPOCTATMMECKOE JaBlieHHUE B
CKBAXKHHE, YCJIOBUS BbITeCHeHUS OYPOBOTO PACTBODA M AGBJICHHE B HACO-
cax B KOHLIE LIEMEHTUPOBAHUSA. TIIOTHOCTD 32BUCHT OT BONOLEMEHTHOTO
OTHOLLEHHA U SIB/SAETCH SANHCTBEHHBIM TIAPAMETPOM, KOHTPOJIUPYEMBIM
B IIpoLecce LeMeHTupoBaHus. KoneGaHus r1oTHOCTH yKa3biBaIOT Ha U3-
meHeHue B/LL, uTo, B CBOIO Ouepenb, BhI3bIBAET HEXEIATEbHOE U3MEHE-
HMe IPYTHX ero CBoicTs. [ToaToMy TIpeneibHo JoMNycTUMBIE ee Koaeha-
HIsI cocTaB/LnioT £ 0.03 r/cM’. B nabopatopHoii NpaKTUKe A7 onpeenie-
HMSA IUIOTHOCTYM MCIONb3yeTcst apeomeTp tuna ABP-~2, coctosiiuit u3 cra-
KaHa, MOILIABKA, CheMHOIo Ipy3a M cocyiia [Uist BOAbI, a Ha GypoBol —
TAPAUIENBHO PARHOAKTHBHBIMH IIOTHOMEPAMH HEeTIPEPhIBHOTO ACHCTBIA.
Tlepen 3aMepoM IMIOTHOCTH onpeaensiioT norpetuiocts ABP-2 no Bose, u
€CJTH OHA CYIIECTBYET, TO €& TOGARISIOT U OTHUMAIOT OT BEJMYMHBI ILTOT-
HOCTH TAMITOHAXHOTO PACTBOpA. 3aTeM TAMIOHAXHBII pacTBOP MOCHE OTT-
DECIIEHUS PACTEKAEMOCTH HATTUBAETCSI B CTAKaH, He TIePEKPhIBAS IBE HUT-
KM pe3b0bl, 3aKpyUMBaeTCsl MOIUTABOK, Tpubop 06MEIBAETCS! BOIOMH OT BhI-
TECHEHHOr0 U30bITOUHOTO pacTBOpa (00s13aTEIBHOE YCIOBUE) M IIPOU3BO-
Joates 3aMep. [Ipu 3ToM ¢ Ipy30M Ha CTakaHe MOXKHO 3aMePATh INIOTHOCTD
10 1.8 r/cM’, a Ipn GoNbILEH MIOTHOCTH IPY3 AO/DKEH OBITH CHAT. B ciryuae
MeXaHHYECKOTO MEPeMEIIMBAHUS NPU TIOATOTOBKE MPOodbl WX TP 00pa-
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60TKe HEKOTOPHIMM XMMpPEareHTaMH (aHHOHOAKTUBHBIE TIONHIEKTPONH-
ThI); BO3MOXHO BCIIEHMBAHKE TAMITOHAXHOTO PacTBopa, KOTOPOE mepes
3aMepoM HEOGXOOUMO YIATUTh C TIOMOLIBIO NEHOTAcHTeNel MM IToMe-
LIEHMEM MPOBHI PACTBOPA B BAKYYMHYIO KAMepy.

5.23.8 OnpepeneHne BpemeHu 3arycteBaHmns

Bpemst 3arycTeBaHUst TAMIIOHRXHBIX PACTBOPOB OOBIYHO OMNpefessi-
€T TOJIBKO IPH MOBBILIEHHBIX TeMIiepatypax (>75°C) u B 1.5-5 pa3 MeHb-
Ule BPEMEHHU Hadajla CXBaThiBaHUA NTo npubopy Buxa. BpemereM 3arycre-
BaHHA TBIISIETCS MOMEHT, KOTIa KaXyIasicsl BA3KOCTb CTAHOBUTCS HEBO3~
MOXHOI TSI NPOKAYNBAHWUST HACOCHBIMU arperatamu. JUist ero onpenene-
HuA ucnionbayiores KoHeucromerpsl K11-5 1 KI-3, TexHnyecKas xapak-
TEPUCTHKA KOTOPLIX NMO3BOSAET NPOBOINUTSL UeTibiTanus 4o 90 u 300°C
COOTBETCTBEHHO, YaCTOTA BPAIICHUS CTaKaHa ¢ MPoOoH, cocTaBisieT
150+5 06/Mun. (noryckaerca 6012 06/MUH.) u faBaeHUN aTMochepHOM
(KII-5) u 5o 160MITa (KLI-3). TTpu 3TOM pexuMBI HCITBITAHUM TAMIO-
HAXHBIX PACTBOPOB JOJKHbI COOTBETCTBOBATD JaHHbIM TaOl. 5.23.8.

Hepen ucnbitanueM npo6st Ha KII-5 Heobxomumo rpoBepUTh pabo-
TY BCEX Y37I0B B XOJIOCTOM PEXMME, 3aTeM HATUTbL BOAY B ANeKTpobauok
Ha 70 MM HMXE BEPXHETo Kpas, 3aroToBUTh 650 cM’ TAMIIOHAXHOTO pa-
CTBOpA, 3AJIUTh €r0 B CTAKAH Ha 3 CM HWXKE BEPXHErO Kpast, BCTaBUTh B
CTaKaH MELIAIKY U BKITIOUUTH 3J€KTPOABUTATENb M JIEKTPOHATPEBATENbD.
OO61iee Bpems HAa MOATOTOBKY IIPOOHI U MpUGopa KOMKHO OBITH He Gosee
5 munyt ang K1I-5 u 10 munyt gns K11-3. TlepBole moKaszaHUsI WIKajibl
tukcupytoresi gepes 40 MunyT paGoTH MpUBOpa, 3aTeM Uepes KaxIbe
20 MHHYT NIPH MCCISIOBAHMM HOBBIX PACTBOPOB, 4 MPU 33JaHHOM KOH-
CUCTEHIIMYU OTCUCTHI TOKA3aHUIA MOXHO He TIPOM3BONUTE. Bpems saryc-
TeBaHus1 ONPENeNISeTcs npy NocTiKeHUH KoHcucteHnu 31a-c(30YEK
ik 30m3), mpu ycnoBHoM Hyne, paBHoM SYEK. Ipu ucrons3oBaHuu
KII-3 nepen Hauagom paGoTH MPOBEPSETCSl HANMMYUE Macsia B Gauke,
YepHWI B CAMOIIMCLIE, BOAB! B BOJSHOM pyOallKe, MACTa B KapMaHe Tep-
MOMaphl U YCTAHABIMBAETCS TpebyeMasl CKOpOCThb BpallieHud. bonee mox-
pobHbIii nopsnok padotsl ¢ mpudopamu K11-5 u K1I-3 onucan 8 npuna-
TaeMbIX K HUM WHCTPYKLIMSIX.
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Tabnmiab.23.8

Pexumsbl ] P
TemnepatypHas . Bpems goctvmeHus
KnaccnduKaLUs Temnepatypa, °C Nasnenve, PEMUMHBIX
MpeasapuTensHOro MMa napameTpoB,
nporpeBa aBToKnaBa | PexuMHasn MUH
HW3Kas U
HOpManbHas — 22+2 | aTMocoepHoe —
yMepeHHas — 753 TO Me
NOBbLIEHHAnR 753 12045 4016 25+3
BbICOKAA 753 20045 6019 6045

5.23.9 OnpeaeneHne CPOKOB CXBATbHIBAHUA

CylecTByeT MpocTeiimii criocod ornpesesieHHst CPOKOB CXBATBIBAHMS
TaMIOHAXHBIX PACTBOPOB B CTATHUECKUX YCIOBHSIX € TIOMONIBIO Tpubopa
Buka. Tlepes Haya10M aHaTM3a KOJIBLIO IIPHOOpA U IUTACTHHKY K HEMY CMa-
3BIBAIOT TOHKUM CJI0EM COJIMIONA WM TEXHHUECKHM MACIoM. 3aTeM rmpo-
6y pacTBOpa, OCTaBLIYIOCS I10CAE ONPeACNEeHNsI PACTEKAEMOCTU U TUIOT-
HOCTH, MHTEHCHBHO NEPEMELINBAIOT B TeueHHe 30 CeKyHI U 3aInBaiOT B
KOJIBLO JO BepXHEro kpas HaacTaBku. Yepes | uac mocie 3aTBopeHus us-
OBITOK pacTBOpa CHUMAIOT BPOBEHb C KPasiMU KOJBLA CMOYCHHOU B BOIE
METAUTNYECKON IMHEHKOH M OCTAaBISIOT KOJBLO IPU KOMHATHOM TEMIIC-
parype. [lepsoe norpyxxeHue Uiisl IpUGOpa B LIEMEHTHOE TECTO MPOM3-
BoOMTCS He no3axee 1y 30 MuH. npy moatope HOBO PELEHITYDBI, B Jalb-
HeflIeM, yepes kaxabie 15 MuH. T1py M3BECTHBIX CPOKaX HAYANA CXBATHI-
BaHWs1, HalIPHMEP, 4 4 U CTAHAAPTHBIX MaTepHaNax MepBOS MOTPyXKeHUe
WIJIBl Mprbopa npou3BoauTCs He TiosnHee 2 ¥ 30 MuH. IIpy ucnstaHuu
BBICTPOCKBATBIBAIOLIMXCSA CMECEiT ITEPBOE MOTPYKEHHE UIJIbI ITPOU3BOAMT-
csuepes 30 MUH., 3aTeM yepes kKaxpie 10 MuH. ITpH ucnonb3oBaHuy Hed-
TELIEMEHTHBIX PACTBOPOB, KOTOPbIE HE CXBATHIBAIOTCA Oe3 JOCTYIA BOJBL,
BBIIEPXXKa KOMBLIA ¢ PACTBOPOM HECKOJIBKO OTJIMYAETCS OT CTAHAAPTHOIO.
Ipu Temmepatype 20-75°C KOJbLIO BLIAEPXKUBAETCS B TEPMOCTATE B Tede-
HUE PacyeTHOTO BPeMEeHU, HEOOXOIMMOTO JUIsl 3aKa4KU Y MPOJABKH Hed-
TEUEMEHTHOTO PAacTBOPA, 3aTeM BEPXHS ILIACTUHKA CHUMAETCS WIS I0C-
TyIa BOAb! K 1pobe, U uepe3 Kakanle |5 MUH. IPOM3BOIUTCS [IOTPYXEHHE
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urasl Buxa. Hauanom cxBarsiBaHUsl BO BCEX CIydasgx CYMTAeTCA BpeMd,
MPOILIgIIee OT HAYATA 3aTBOPEHHUs (MOMEHT NMPHANBAHUSA BOABI) IO TOTO
MOMEHTa, KOTJIA UIJIA He OYAeT OXOAUTb [0 AHA [UIACTUHKHU Ha 1-2 MM.
KOHUOM CXBATHIBAHMS CUHTAETCSl BPEMsl OT HAyala 3aTBOPEHUS 0 TOIO
MOMEHTA, KOT/Ia Uriia OyaeT OIycKaThCsl B TECTO He Gosiee yeM Ha IMM.

Jlna onpeneseHus CPOKOB CXBATHIBAHUA NPH TEMIEpaType Bbillle
KOMHATHOM, PacTBOP 3IMBAIOT B KOJbLO O€3 HAICTABKU, HO C HEKOTO-
PbIM M3GBITKOM. M36BITOK Cpasy e Cpe3aloT TMHENKOM, KONbLIO HAKPHI-
BalOT METAUTMYECKON WINM CTCKJISIHHONM NJIACTMHKOM, CMa3aHHOW TOH-
KHMM CJIOEM COTHIONA HITH TEXHUYESCKOTO MAc/a, M CBEPXY YCTAHABIUBA-
10T TPy3. 3aTeM KONbIIO NOrPYXkAIOT B BOOHBIH TEPMOCTAT (BBICOTA BOIbI
HaJ KOJBIIOM He Gojee 2 M) ¢ 3aJaHHON TeMnepatypoit ¥ PoU3BOIAT
JaJibHed e paboTbl 110 OLUMCAHHOMR Bbllne Meropuke. OlnpeneseHne
CPOKOB CXBaThIBaHUA 1P TemunepaTypax 6onee 75°C npoU3BOINTCA C
MTOMOUIBIO ABTOKJIABOB My 1pyubopoM YC-1, rie npuHiMII U3MEpeHHsI
TOT Xe, 4TO M Ha rnpubope Buka.

5.23.10 OnpegeneHne CeAUMEHTALMOHHON YCTONUNBOCTH

BeneacTBue ciiibHOI pa3suToi Mex(hazHOH OBEPXHOCTH TAMITOHAXK-
HbI€ PACTBOPBHI SIB/SIIOTCS ATPEraTMBHO HEYCTOHYMBOM CUCTEMOH, UTO MPHU-
BOIMT K OCEIAHMIO (CEAMMEHTALMH) TBEPABIX YACTHUL MOM JERCTBHEM MX
CHJIBL TSXKECTU WU U3ObITOYHOrO TMAPABIMYECKOIO NaBIeHs] C BblaeNe-
HMeM Boabl BBepX. M Kak ciecTBre, paziMiHas NPOYHOCTD TaMIIOHAXK-
HOTO PacTBOPa U NPOHUIASMOCTb LIEMEHTHOTO KaMHs IO BBICOTE, 0bpa-
30BAHKE MPOAONBHBIX KAHATOB M BOASHBIX «[TOSCOB», CHIKAIOLIMX Iep-
METUYHOCTB 3aTpyOHOro npocTpadcTBa. [Ipu NMOBEIMIEHHBIX TEMIEpPATy-
pax 1 JaBNEHUSIX CeIUMEHTALMOHHAs YCTOMYMBOCTD YBEIMIMBACTCS.

CenIUMEHTALMOHHAS YCTOHYMBOCTL XapaKTepu3yeTcs: KoagGuuyeH-
TOM BOHOOTHENIEHUST U PACCUUTHIBAETCS 10 dopMyne:

N7

" v, 100

rae V, ¥ V, — nepBoHayalibHbLA 06beM M 06beM OCEeBLIETO TAMIIOHAX-
HOTO PacTBOpa, CM'.
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Jns onpenenenus K, B MepHbIH LMAMHAP 3aMMBatoT 250 ¢M TaMIo-
HaXHOIO pacTBOPa, OCTAB/ISIIOT B IOKOE Ha 3 4 M 3aMepSIIOT 00BbEM BbLIE-
nuBledca xuaxoctd. Ecim K, He npesiaet 2.5%, To pacTBOp cuuTa-
€TCs CEAMMEHTAIIMOHHO YCTOMYHBBIM.

; 6.23.11 OnpeaeneHne dbunsrpaunn

CxopocTh GUILTPaIMY TAMIIOHAXXHOTO PACTBOPA B CTATHYECKHX YC-
JIOBUSIX onpenessiercs: mpudopoM BM-6 npu nasnesnn 0.1 MIa v kom-
HATHO} TeMmIlepaType, IPUALIUI paBoThl KOTOPOTO ONHCAH B pasaele 2. B
00bIMHOM TAMIIOHAXHOM PACTBOPE BCS CBOOOAHAS BOAA OT(QIIBTPOBEIBA-
€Tcsl 3a BpeMs MeHee |MUH., [IO3TOMY HET BO3MOXHOCTH TIO HIKAJE TIpU-
6opa MOJTYIUTh KOHEHHbIA pesyabTar. JUIs 9Toro uenonb3yerca dhopmyna:

B, = B, 30/t,

e By, — yeobuas dimnsrpaums 3a 30 MuH., M’y B, — KOTHUECTBO (BHIIb-
TpaTa 3a BpeMd t, cM”; 30 — BpeMsl, 3a KOTopoe onpeleneHa (uibTpa-
LM, MMH.

AnanornuHas GopMya onpeaeseHus YCIOBHON GHIbTpaLuu, Ipes-
noxena B CILA:

5.477
Quw=0Q t

OrHocuTeNbHAs GUISTPALIUS TAMITOHAXHBIX PACTBOPOB BLIYHUCIISIET-
ca o gopmyne, %
Vs

B, =~ 100,

rae: V, — o6beM duibrpara, BblAeAUBLEErocs u3 100 CM’ TAMITOHAXHO-
IO PACTBOPA, CM’/MHH. V, — 06beM Bojtbl, comepxaeiicst B 100 cm’ TaM-
HOHAXHOTO PacTBOPa, CM’.

Nt MOAEnMPOBAHKA GUALTPALIMOHHBIX NPOLIECCOB B CKBAKIHE, UCTIONb-
3yeTcst npubop YBLI-2, Textuueckas XapakTepUCTHKA KOTOPOTO 1103BO-
nseT paboTats IpH TeMmepatype 10 250°C 1 aGCoNOTHOM NaBTeHHH {(Hal,
dunsrpom) mo 100 MITa,
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5.23.12 OnpepeneHue NPO4HOCTU LIEMEHTHOr0 KaMHS

ITpu ucnbITaHUM HA U3rU6 JIIPUMEHSIOT 00pa3UbI-0aoYKU B BUIE
TIPH3M, 4alie Bero pasmepoM 4xdx16 cm. s stux Heneit dopmy ans
M3TOTOBNICHMsT 06Pa3LOB YCTAHABIMBAIOT HA TOPU3OHTAILHON TOBEPX-
HOCTH. BHYTPEHHIOK NOBEPXHOCTH (POPMBI M MOAAOHA CMA3bIBAIOT TOH-
KHM CJOEM COJMA0IA WK TEXHUYECKUM MacioM. YToGsI Bosa He BhiTe-
Kana u3-1noj GopMEI, CTEHKH €€ ¢ HapYKHOH CTOPOHB! B HUXKHEI YacTu
Takxe cMasbIBalotT. 3ateM Gepyt 1600 T miemenTa, 800 r BozHl, iepeMe-
UIMBAIOT B TeYEHUE 3 MHH., ¥ NIPH HENMPEPLIBHOM [epeMEeINBAHUN Pa3-
JIMBAIOT B GOPMBI B IBA HpUeMa: B MEPBHII PACTBOP 3aIMBAIOT HAIMOJO~
BHHY BBICOTBI (POPMBI, IITHIKYIOT €10 LISl YAAICHU BO3IYXa, 4 BO BTO-
poil GOPMEL 3AIIOHAIOT IO BEPXHETO Kpast HAACTaBKU U CHOBA IITHIKY-
10T. BMeCTO WITHIKOBaHUS JTydllle NpUMeHsTh BUbpocron. Yepes 1 vac
HAJCTABKY CHUMAIOT 1 M30BITOK PACcTBOPA CPe3aloT MeTallInJecKoil an-
neitxoit. Ipn temnepatype no 40 C, hopMel noMelaoT B BAHHY € M-
paBIMYecKUM 3aTBOPOM Ha pelleTKy Han Bomo. Hepes 24 waca nocne
3aTBOpeHUS HopMbi ¢ 0Opa3LiaMKt H3BJIEKAIOT U3 BAaHHBI, pa3bMpaloT, 06-
Ppasiibl MAPKHPYIOT H UL JaibHENIIEero TBEPICHUS IOTPYXAIOT B BOIY C
TOM Xe TeMneparypoil. EcIM IeMeHTHBIN KaMeHb Noc/e BRIICPKUBaHMS
24 4acoB HEZOCTATOYHO 3aTBEpAEN A U3BTeUeHUs 06paslios u3 GhopmM,
HX [OTPYXKAIOT B Booy B hopMax U U3BIeKaOT uepes 48 4. B oTaeNbHbIX
CilyJasx JOITycKaeTcesl 3BJIeueHHe o6pasiios 13 hopM J0 UCTeueHUs 24y.
TIpu TeMnepatype ot 40 mo 100°C dhopMel ¢ 06pazaMu MOKPEIBAIOT CTEK~
JITHHON WJIM MeTATNYeCKOH IUIACTUHKOM, CMa3aHHON COMAOTIOM WIH
TEXHITYECKHM MAac/IOM, HAaKJIaJbIBAIOT MAPKUPOBKY U IPYy3, U MOrpyxa-
10T B TepMocTaT. Yepes 24 u GopMbl M3BIEKAIOT, pa3GUpPaioT, 00pasisl
MapkMpyIOT ¥ CHOBA TMOMELIAIOT B TEPMOCTAT, IPY 3TOM YPOBEHDb BO/Ibl
JOJKEH TEPEKPHIBATH TIOBEPXHOCTHL 0OPA3IIoB HEe MeHee YeM Ha 2 cM. 1o
uctedeHuH 48+24 06pasLibl, XpaHUBLIYECS TP TeMriepatype 1o 40°C, us-
BJICKAIOT U3 BOLbI, BHITUPAIOT HACYXO M CPA3y UCTIBITHIBAIOT Ha MpHGope
MHU-100 nmu 203511-05. O6pasiibl, XxpaHUBLIKECS [IPH TeMAEpaType A0
100°C, mociie U3BNEYEHMS U3 BOJIbL, OXJIAKAAIOTCS B BOAE TIPH KOMHATHON
TeMmriepaType B TedeHre 2 4 30 MUH., BHITHPAIOTCS U UCTIBITHIBAIOTCS.
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5.24 TMAPABMYECKWIA PACHET LEMEHTUPOBAHUA

TunpapauyecKnit pacueT LEMEHTAPOBAHUS OBCAAHBIX KONOHH IIpe-
cle/lyeT 1ieNb: ONpeneeHNe HeoOX0ANMON CYMMAPHOR TPOH3BOAUTETb-
HOCTH LIEMEHTUPOBOUHBIX arperaToB Q M3 ycloBus 0GecreyeHns MaK-
CHMaJIbHO BO3MOXKHO¥ CKOPOCTH BOCXOJISIIETO TI0TOKA OYPOBOIO W TaM-
TIOHAXHOTO PACTBOPa B 3aIPYOHOM NMPOCTPaHCTBE V; MOMYCTHMOIO JaB-
JIEHHsl HA LIEMEHTHPOBOYHOH ronoske P, u 3a6oe ckBaxuHsl P, (B un-
TepBaje riacTa ¢ HaMMEHbIIMM TPagMeHTOM I'MIPOpa3phiBa); BEIGOpa
HEMEHTHPOBOYHOTO OOOPYAOBAHUS 1 ONPENeIeHUs NPORONKUTEIBHO-
CTH TIpOLECCa 1, B COOTBETCTBUM € TMTPOEKTHPYEMBIM PEKMMOM LIEMEHTH -
pobarus. [TpMHUMAIOTCS CIeAYOIIC TPAHUYHBIE YCJOBUS;

< P,
P<TE 0
P
R (AT 1))
6=t T, 710 < 0.75¢8,,, (3)

rae P, — nonyctumMoe AaBIeHHE Ha YCTheBOE LIEMEHTHPOBOUHOE 0B0PYHO-
BaHKe (LIEMEHTUPOBOYHAS TOJIOBKA, 00Bs13Ka 1 Hacocht LIA u ap.); P, —
JABJIEHUE IUAPOPA3PEIBA MTOPOI Ha 3a60¢ CKBAXMHBI WM B WHTEpBAje
IJIACTA ¢ HAMMEHBIIAM TPAJUEHTOM FUPOPa3phIBa; t,, — 3aTPaThl Bpe-
MEHHU Ha [IPUTOTORTECHHE U 3aKAYUBAHHE TAMIIOH@XHOTO PAcTBOpa; t,, —
3aTpaThl BpEMEHH HA NIPOIABIUBaHYE TAMIOHAKHOTO PACTBOPA, BKITIOYAS
BpeMs Ha NOAYYEHHE JABICHHUS «CTOM»; t,,, — BPEMsI 3aIyCTEBAHMS TAM-
TIOHAXXHOTo pacTBopa. PeKoMeHIyeTcs CIeAYIOmMil MOPSIIOK pacyera:
1.Mcx0/1s1 13 KOHKPETHBIX TE0JIOTO-TEXHUYECKHX YCIIOBHH H IIPOMBIC-
JIOBOM TPaKTHKU LIEMEHTHPOBAHMS CKBAXUH B JaHHOM PalOHe TPUHH-
MaeTcs NpeoyiaraemMas BEIMUMHA MAKCUMATbHO BO3MOXHOI CKOPOC-
TH BOCXOIANIETO MOTOKA 6YPOBOTO W TAMIOHAXKHOFO PACTBOPOB B CKBa~
KMHe (V) K MOMEHTY OKOHYAHHsI HPOJABKH, KOIIA UMEIOT MECTO Hanbo-
Jiee HeOIarONPUATHBIE YCIOBMSA C TOUKK 3PEHHS THAPOPa3phiBa MOPOL.
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MakcHUMaTbHOE 0XMUAAEMOE TABJICHHE Ha LIEMEHTHPOBOYHOIA TONIOBKE B
COOTBETCTBUM C l'IpMHHTOﬂ BEJTMYMHONA V COCTABUT:

P=P.+P +P,

roe P, — MakCHMaibHas OXHIaemasi PasHOCTb THAPOCTATHYECKOTO IAB-
JleHwst B TpyOax U 3aTpyOHOM MPOCTPAHCTBE B KOHLIE TPOLIECCA LIEMEHTH-
poBanusi; P,, P,-— ruapaBiuieckue CONPOTUBAEHUSA COOTBETCTBEHHO B
Tpy6ax M B 3aTpyGHOM NIPOCTPAHCTBE NMPH MPUHITOM 3HAYCHUHM V.

P..= 0.1[(L - H)(ps, + puy) + (H -h)(psp + Py,

rie L — riybuna ckBaxumbl (jutnHa 06canHol KonoHHs); H — BblcoTa

NoTbeMa TAMIOHAXHOTO pacTBopa oT 6alliMaka KOJOHHE; h — BbIcoTa

UEMEHTHOTO CTaKaHa B KOMOHHE; Pg o, Prps Prp — ILIOTHOCTH GYpoOBOTO,

TAMIOHAXHOTO PACTBOPOB M TIPOAABOYHOM XKHIKOCTH, COOTBETCTBEHHO.
2

4
QL
(O-dy-(a+d,)

rae A— K03 (PUUMEHT TMAPaBINYECKUX CONPOTUBICHUM, IS TIPaKTH-
YECKHX pacyeToB NpuHuMaemslit pasubiM 0,035; 11, d,, d, — cpenHes3Be-
UICHHBII THAMETP CKBAXMHBI, BHYTPEHHUIt H HAPYKHBIH AMaMETPBl 00-
CalHBIX TPYO, COOTBETCTBEHHO.

Q=0,785(I" — d})v

2. MakcuManbHOe OXUAAEMOe JaBIEHUe Ha 3a60€ CKBAXXUHBI COCTa-
BHT:

Pr=3826\p,,"

Px = 82.6\p,,

P,=P,/+P,
rae
P,/ =0,1[(L-H)ps, + Hp,,l

3.[MpoBepsieTcs: COOTBETCTBUE PACHETHRIX 3HaYeHU! P, u P, ycnosu-
aM (1) u (2). B cnyyae HeBBINOJHEHMS OAHOIO U3 HEPABEHCTB ClIEAyeT
CKOPPEKTUPOBATh BEINUMHY V Y TIPOU3BECTH MOBTOPHBIN pacyeT 10 Bbl-
TOJHEHHMS 3a[JaHHbIX OrpaHNYEHHIA.
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4. B COOTBETCTBUM C PACYETHBIMU 3HAUYeHUsIMH Q 1 P, BoibupaeTcs
TUII IEMEHTUPOBOYHBIX arperatoB, KOJM4ECTBO KOTOPHIX (n) Ompexesi-
€TCsI U3 COOTHOLIEHUS

n= T,
I q — POU3BOAUTENLHOCTh 0gHOTO 1A npu naBnennu 2P,.

5. IoTpedHOe KOMMYECTBO HEMEHTOCMECUTENBHBIX MAIUMH (m) on-
PeIeNSeTCs B 3aBUCMMOCTH OT COOTHOLUEHMST BeJIMMUH PaCYeTHOTO 00be-
Ma TaMTIOHAXHOTO pacTBopa (V,,) ¥ BHYTpeHHero o6beMa LeMEHTUpYe-
Moit 00canHOR KOMOHHBI (V).

ayecn V., 2V, To

p. = Vako
Q

m=——
L™

e Q' = nq — cyMMapHas NMpPOU3BOAUTENbHOCTH LIA ripu 3akauke Tam-
MOHAXHBIX PACTBOPOB, J1/C;

Q. — NPOU3BONUTENBHOCTb OJHOH LEMEHTOCMECUTENBLHON MalIu-
HBI, JI/C;

6)ecmu V,, <V, , 10

. =

G
Gs

rae G — cyMMapHas macca TaMIIOHaXHOIo Martepuana, T; Gy — HAChII-
Hasi BMECTUMOCTb DYHKEpa CMECUTENs], T.

6. OripeaessieTcst NPOIOKUTENBHOCTh BPEMEHHU LIEMEHTHPOBAHMS
B COOTBETCTBUH ¢ ycl1oBHeM (3). 3akauka IPUTOTOBIAEMOrO TAMIIOHAX-
HOTO pacTBOpa B 06CaIHYIO KOJOHHY, KaK PaBHIo, OCYLIECTBIETCS Ha
MaKCcUMaIbHOI ckopoctu pabothl LIA. Torna BpeMs 3aKavky ONpe/iesnsi-
ercd 1o popmyie:

m=

1000V,
t = ———
sa. 60 3q
TIe Yq — CyMMapHasi POU3BOAUTENbHOCTh OJHOBPEMEHHO paboTaio-
mmx LA, 1. c.
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f.A, Pa3anos no GypoBbim

TIponapinBaHKe TAMIIOHAXHOTO pacTBopa OObLIYHO HaYMHAETCS Ha
MaKCHMasbHOM cKkopocTy paboThl LIA. TTo Mepe yBennueHus BbICOTHI
NnoxbeMa TaMAOHAXHOIO PacTBOpa 3a KOJIOHHOW AaBeHHE HA TOJNOBKE
BO3PACTAET U B ONpPeAEICHHBIA MOMEHT BPEMEHU BOSHUKAET HEOOX0oMU-
MOCTb CHUXXEHHS CKOPOCTH NPOAaBIuBaHus. BeaencTsue atoro uemMeH-
THPOBaHME 0OCAIHBIX KOJKOHH B NYBOKHX CKBaXMHax 3aKaHYMBaeTcs
npH pabote 1A, kak npaemuio, Ha I wan [ ckopocty.

Ob1uee BpeMst MPOAABIHBAHUS TAMIIOHAKHOTO PaCTBOpa OnpeesNs-
€TCS1 U3 BBIPAXKEHMS:

_ Vil
ty =E —Qi
rne V,,i — 06beM MpoflaBouHOM XUIKOCTY, 3aKauuBaeMblit Ha i-#t ckopo-
ctu pabotel JA; Qi — cymmapHas npoussoautenbHoctb LIA Ha i-it cko-
pocTy paboTsl, i/c. Jlis onpeaenehus V, i peliaercsa cucTemMa ypaBHeHHHA

(L-L)pg, + 1ypey + 10(P, + P) =1,pg, + (L -1)P, + 10P,
n
Voo =3 rd -4/ (L),
rae P, — nonyctmoe aasneHue Ha LIA npu pabore ero Ha i-ii ckopocty; 1,
1, — nonoxeHus: ypoBHeH TaMMOHAXHOIO pacTsopa B TPybax u 3aTpyd-
HOM MPOCTPAHCTBE K MOMEHTY OKOHYaHUsI pabothb! 1A Ha i-it ckopocTy.

0603HauMB

F,=

nd,’ __ m-d)
4

MOC/IEC PELICHUS CHCTEMBbI YPaBHEHUI OTHOCHTENBHO |, TTONYYHM:

_ KL 10F,(P-P,-P) + LF 'V,
F'F, (FI+F2)(pr+p6.p) FF,

1

o nonyyeHHbIM 3HAYEHUAM |, I Kaxaoi ckopocTh paboTsl LIA
OTIPEAEITAIOTCS. COOTBETCTBYIOIME BETUYMHBI V, i

8. PelienTypa TAMITOHAXXHOTO PAcTBOPA BHIGUPAETCS C YIETOM Heob-
XOAUMOCTH 06ecneueHUs BEJIMUMHEL t,, COTNIacHO ycIoBHIO (3).
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S.A. PraaHos 3Hi 10 GypoBbiM M

OBLME CBEAEHMA

Bypenue rnybokux CKBaXWH, B IIEPBYIO OUepeIb IOMCKOBbIX, pa3Be-
JIOYHBIX U IPYTHX OBYCJIOBIEHO HEJOCTATOYHOM ONpeeeHHOCTBIO MH-
opMaLUH 0 TOPHOTEOJOTHIECKUX YCIOBUSAX, YTO TIPUBOAMT K OCITOXK-
HEHHSAM Pa3IMyHOTO XapaKTepa, CBA3AHHbIM C T€OJIOTHYECKUMM U TeX-
HUKO-TEXHOJOTHYECKUMU (akTopamut. K ropHoreosoruyeckuM oTHo-
CATCS TPEILMHOBATOCTb, KaBePHO3HOCTD, MOPUCTOCTh, YCTOHYUBOCTS,
JIMTOJIOTHS M TEKTOHMKA TOPHBIX TIOPOJ, HAIHYHE TUIACTOBLIX BOI, He-
TH 1 rasa, 0co6eHHO ¢ aHOMAIBHBIMH U1ACTOBBIMU JABIEHUAMU, TEM-
NiepaTypamMM 1 CepoBOAOPOIOM. K TCXHMKO-TCXHOIOTHYECKUM OTHOCSATCS
crnoco6 GypeHnst M KOMIIAHOBKA, TUI U TIapaMeTphl OYpoOBOTo pacTBOpa,
KOHCTPYKLIMS CKBAXWHbBI U MATEPUAILHO-TEXHUYECKAS OCHALIEHHOCTD.
C reonornyeckuMu pakTOpaMy CBSAI3aHbl BOIMOXHBIE TTONIOLIEHUS, 06-
BaJIbI [IOPOZ ¥ MX TUIacTUYeckast AedopManisi, BHIOPOCH ILTACTOBBIX GUIio-
MIOB, KOTOPHIE HE NOAJAIOTCS PETYIMPOBAHMIO M B PAJE ClydaeB yCy-
ry6s10TCs HECOBEPLUESHCTBOM TEXHOJIOTMYECKIUX pelleHui py 6ypeHu
CKBaXHHEI.

6.1 MOrNOWEHUA

[MornomeHus SBASIOTCS CAMBIM PaclpOCTPAHEHHBIM BUIOM OCIOXK-
HEHMI, 3aTpaThl KaJIEHAapHOTO BPEMEHU Ha JIMKBHIALMIO KOTOPHIX CO-
crapisier ot 4 no 10 %. [lornoliieHusa IpUypOYEHBI, B OCHOBHOM, K Kap-
BGOHATHBIM TOPOJIAM C €CTECTBEHHOMN KaBEPHO3HOCTHIO M TPELIMHOBATO-
CTBIO BTOPHYHOIO (9K30T€HHOIO) M TEKTOHUYECKOTO IIPOUCKOXIEHISI, a
TAaKXe TMECYaHUKaM M HEKOTOPBIM Pa3HOCTAM [JIMH, ¢ HaGMIOAAIOTCS
MpoBaTbl 6ypuiIbHOro UHCTpyMeHTa oT 0.5 10 4 M u 6onee. IlonmomeHus
TEXHOTEHHOTO XapaKTepa CBsi3aHbl ¢ THAPOPa3pbiBOM IUIACTa BBUIY U3-
GBITOYHOTO THAPOCTATHYECKOTO JAaBJIEH!s, KOTOPOe BO3HUKAET MPH TO-
BBILIEHNU TUIOTHOCTH M PEOIOTUYECKHUX TT0KasaTeseil GypoBoro pacTso-
pa, MaJIbIX 3330pax B CUCTEME «CKBAXKHHA-TPYOBI» M, KAK CICACTBHE, JO-
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nasa 6 [l MeToAb! Npen) n

TIOMTHMTE/IBHBIX THAPABIMYECKHX COIIPOTUBICHUSIX. TTpH BCKPBITHH TIPO-
HUIAEMBIX [UTACTOB HApyIIAeTCs PaBHOBECHE IABIEHUN B CUCTEME «CKBa-
KMHA-TUTACT», 4TO MOXKET CONIPOBOXKAATHCS BLIGPOCAMY TIACTOBBIX (PITI0-
MIOB, aHOMJIbHBIMK TLTACTOBRIMU AasneHusaMy (ABIT). Cywectsyer
HECKOJIbKO KiaccHdUKAILMI MTOMIOMeHN, Haubosiee ripuemnemas U3
KOTOPHBIX IPHBOAMUTCS HIIKE:

1o 0.5 Ms/‘i — eCTeCTBeHHas (uwibTpanys

10 5 M'/4 — He3HAUUTENBHOE

10 10M° /9 — craboe

10 20 m*/u4 — cutsHOe

10 40 M’ /9 — nonHoe

> 40 M’/4 — kaTacTpodueckoe

JlnA TMONy4eHNs XapaKTePUCTHK MOMIOIECHMUST ONPEACTIAETCA N30bl-
TOYHOE JaBJleHue 1o Gopmye:

AP = 0.1p(H,-h,), MIla

HHTeHCHBHOCTD HOIIOIEHHS 10 hopMye:

0.785d’h,
t,

n

TI€ p — MIOTHOCTL GYPOBOTO PacTBOpa, K&/M';

H,, — paccrosizue oT yeThs CKBAaXHHbI IO CTATMYECKOTO YPOBHS, M;

H, — paccTosiHue OT ycThbst CKBaXKMHBE IO CEPELMHBI YIaCTKa [TOTI0-
MEeHUS,M;

d — AMaMeTp KONOHHBI (CKBXHHBI), M;

h, — BenMYUHA CHIDKEHNST YPOBHS 3a BpeMs t,;

t, — BpeMsi CHUKEHUSI YDOBHS, MHH.

TlockonbKy MOMIOIIAIOIINE TIACTBI MPEACTABIEHB! TPELIMHOBATHI-
MM, KaBEPHO3HBIMHU M [TOPUCTHIMU MOpOJaMu, 0600MIEeHNbI 3aKOH
uabTpaluy OMHUCHIBaETCA GOPMYIOLL;

Q.=Q, +Q,+ Q, =k VAP + kAP + kAP,

e Q, — CyMMApHBIH pacXof XKMIKOCTH, M /4;
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f.A. PagaHos 1o GyposbiM

Q,, Q,, Q; pacxon XUIKOCTH COOTBETCTBEHHO 1A IIEPBOM, BTOpOI 1
TpeThe cpelsl, MJ/'{;

ki, Xy, ky — KO2hGMUIMERT NPUEMHCTOCTH COOTBETCTBEHHO IS IIEp-
BOi1, BTOPOi U TpeTbe! Cpenbl;

AP — nepemennast napineHus, MITa

Kosdunmenrs: npueMucTocTH Ky, ky, k; 0TpaxkaloT pasmepsl GIIb-
TPAIMOHHBIX KaHAJTO0B COOTBETCTBEHHO: OT AoJiei MIWLTUMETpa A0 He-
CKOJILKMX CAHTHMETPOB; OT AECATKOB MUKPOH IO Jonell MIJLTUMETPa;
OT eOUHHUIL A0 AECATKOB MUKPOH. Tak KakK ABUXESHHUE XHUAKOCTH MO Men-
KOTOPHCTHIM CpelaM O4YeHb Maio (U30MSLMOHHBIE paboThl HE NMPOBO-
STCA), TO K03¢hdHITHEHTOM K3 MOXHO MpeHebpeyn. Torna 06061LeHHBIA
3aKoH (WIBTPALKMH GyIeT BEIMAeTs Tak: Q, = k VAP + kAP . [Tpu 3ToM
MOIVIOLIEHHE MOXeT ObITh OXHOBPEMEHHO B MEPBOI 1 BIopoif cpene wiu
B OJHOM U3 HUX.

6.1.1 MpeaynpexaeHne nOrnoWeHUi

OCHOBHBIMU MEPOTIPUATUAMM 0 TPESYNPEXICHUIO NONTOWEHUR
ABJAIOTCS:

— yMeHbILEeHHeE ITepenala IaBneHus 3a CIeT CHIDKEHMS 10 MUHHMalb-
HO JOIYCTHMBIX 3HaYeHMi peosioruyeckux xapakrepuctuk (CHC, Bsi3-
KOCTb), YMEHBLUAOIINX THIPOIMHAMUYECKYE CONPOTUBICHUS U TUIOT-
HOCTB 6YPOBOro pacTBopa. [N CHUXKEHUS IDTOTHOCTH J100aB/IsAeTCs Boa
Win 06JIETYEHHDBIM TIMHUCTBI pacTBOp, KOJM4YECTBO KOTOPLIX OTpene-
Jismotes Mo opmyne: 1-p

PP

»

e P, P, Ps — MIOTHOCTb MCXOAHAdA, TpeOyeMasi M IUIOTHOCTb BOIbL.

— npu iybutax 10 1000 M 1 OTHOCUTENIBHO GONBIIUX KOMBLIEBBIX
3430POB B CKBaXKMHE AOIYCKAETCsl UCITONb30BaTh OYpOBbIE PACTBODLL C
MOBBITIEHHBIMY PEOJIOTHIECKUMHU XapakTepucTikamu, Ha 50-100 %
6OJTbIIEe IPOEKTHBIX 3HAYEHUH.

— yMeHbIIEHYeE 101244 6ypoBOro pactsopa ao 8-15 1/c npu onHo-
BPEMEHHOM BBOJIE Pa3IMMHbBIX HATTOMHUTENEH, pa3Mep YacTHUL, KOTOPBIX
BLIOMPAETCSl B 3aBUCUMOCTH OT Pa3MepOB KaHAJIOB MOIVIOLUCHHUS:
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mapa 5 TaMNOHaMHBIE LEMEHTH, PACTBOPH M A0GABKM

PaaMep kaHajiioB, MM PasMep HarnonHutenst, Mm
025—1.0 0.1—105
1.0-50 0.5—20
5.0—20.0 20—70
>20.0 >10.0

TIpu 3TOM ONTHUMATIEHOE COMEPXAHME HATOTHUTENEH TOMKHO ObITh
B mipenenax 5-7%, oOb9Has 100aBKa BOJOKHUCTBIX HATIOIHUTEICH CO-
craBiseT 12-36, MakcuManbHas 10 145 Kr/M’.

— 32 25-50 M 10 30HBI IOMNOMIEHUS OTPAHUINBACTCA CKOPOCTS CIIyCKA
OypwibHbIX U 06cagHbIX TPYO 1o 0.5 M/C ¥ NPOU3BOAMTCS MUIABHBIIA ITyCK
HAcoca [PU OTKPHITOM BBIKU/E C BpalleHHEM OYPHUIBHON KOMOHHBI LIS
pa3pyLIeHUsT CTPYKTYPhI PacTBOpa.

— MPU YITYONEHNH CKBAXWHBI HUKE TIOMOIIBBI BO3MOXHOIO 1HO-
TJIOLIEHUSI He MEHee 4eM Ha 25 M, He JOMycKaeTcsl NPUMEHSTE KOM-
TIAHOBKY, YBEeJHYHBAOLLYIO THIPOAHUHAMHYECKHE CONPOTHBIICHUST 1
YMEHBLIAIOIIYIO 3a30D MEXY CTEHKOMN CKBaXKMHBL U OYPUIBHBIMH TPY-
6amu (oT6op KepHa cHapagamu «KeM06puit», «Henpa», Gonpias mim-
Ha YBT nt.0.)

— B CIITA npu mepBhIX MPU3HAKAX NOTIOIECHUs NOAHUMaeTcs Oy-
PWIBHBIA MHCTPYMEHT Ha 6e300acHYIO BHICOTY M TIDOM3BOIUTCH CTOSH-
Xa 6e3 UMPKY/IALHY 10 8§ u. 3atem 10A0TO BO3BpailiaeTcs Ha 3a60H U ripo-
nojxkaercs 6ypeHue. Takum 00pasoM, TUkBuaupyercst 10 50% morio-
uieHuit. Eciau 5Ta Mepa He moMornia, To BBUTOTHAKOTCA MEPOIIPHMSTHS 110
ma.1-5.

6.1.2 /IukBMAaLNA NOTNOWEHNA

MorsouweHUs BO3HUKAOT [IPU NOBbILIeHHH (AKTUIECKUX Ipamy-
€HTOB JABJCHUS HaJ IPAIUCHTOM BOSHHKHOBEHHs! IOIMIOIIEHNS, T.C.
CYMMOI IJIaCTOBOTO ¥ Ha4a/lbHOTO THAPOCTATUYECKOTO JaB/ICHHIA, CBsl-
3aHHBIX C MOBHIIIEHHONM TUIOTHOCTHIO GYPOBOTO WIH TaMIIOHAXHOTO
pPacTBOPOB M BBHICOKUMU TMAPOAMHAMUYECKMMH COMPOTUBICHUSAMU B
KOMIaHOBKe OYPWIBHOIO MHCTPYMEHTA, B 9TOM ciiydae MOXeT Ipo-
M30UTH MMAPOPA3PHIB [UIACTA, P KOTOPOM Yallie MOSBASIOTCA BEPTH-~
KaJIbHBIE TPELMHBI, TaK KaK GOKOBOE HANPSKEHHUE KaK MPaBUJio MEHb-
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fA.A. PA3aHoB SHUMKNONEAUs No 6ypOBLEIM PAcTBOPaM

nie BeprukanbHoro. Bo Becex ciydasix HajlM4uMe 30HBI TOITIOIIEHHS K
€ro MHTEHCUBHOCTE OTIPEesIOTCs 10 MOBBILEHHOH NPOXOIKe Ha J0-
JIOTO BIUIOTH JIO IPOBaIa GYpUIBHOTO MHCTPYMEHTA U CHIDKCHUIO YPOB-
Hs1 OYypOBOTO PACTBOPA B MPUEMHEIX pesepByapax, Hanpumep, Ha 10 cM
3a 10 MuH. Yerex TaMITOHaXHBIX paboT MPH U30JIALUM MOMICIIAIOIINX
UIACTOB BO MHOTOM 3aBHCHT OT 3HAHMS XapaKTEPUCTUKH IIOI/IONIAI0-
1ero 1acra ¥ 3G deKTHBHOCTH BEIGpaHHOTO criocoba u3zosaumnu. JIuk-
BHIALIVST TOTTOLECHUE IIPON3BOIUTCS IYTEM YCTAHOBKH LIEMEHTHBIX
MOCTOB Pa3iUYHbIMU TAMITOHAXKHBIMH CMECSIMH, BBOAOM (HAMBIBOM)
HallONHUTEIEN, TMAPOAUMHAMIYECKON CTPYIHON KonbMaTauuei u du-
3MKO-XHUMHUYECKUMH CHOCOBaME, COBMEIIEHNEM IIEPEUNCACHHEIX Ba-
PHAHTOR, A TAK X¢ HCMOIL3OBAHUEM a3PUPOBAHHEIX OYPOBBIX PacTBO-
POB, CIIYCKOM U LIEMEHTUPOBaHMEM CIIELHMATBHBIX TI€PEKPhiBAIOMIUX
yerpoitets. JJo Hauana paboT Mo JUKBUAALMY MOTIOLICHUS YCTaHAB-
AMBaeTCs HEOOXOmMMas ILIOTHOCTH OYyPOBOTO PACTBOPA, KOTOPAsk TPU
paBeHCTBE MAPOCTATAUECKOTO JAaBJIEHHMS B CKBAXHMHE W ILIACTE OIpe-
nesisiercs o dopmyie:

p=10P,/H,
a JUTs NIPEAOTBPAILEHIs JATbHEHIIEr0 NOTTOEHHUS
p; = piHo/H,

rae P, — nnacrosoe gagneHue, MIla; H — rnybGuHa CKBaXMHBL, M; D),
p, — TpebyeMasi U HaKTHIECKAS TUIOTHOCTH, Kl‘/M]; H,.,— crarnyeckuit
YPOBEHH B CKBAXUHE, M.

Ilpumep. B cxpaxune ryorHoit 2400 M ypoBeHb pacTBOpa IIOTHOC-
IO 1200 Kr/M° yeTaHOBWICS Ha miyGute 2300 M.

2300

2400 " 1150 xr/™’

HckoMast IIOTHOCTL pacTBopa p, = 1200

B ciyuae HeBO3MOXHOCTH CHIDKEHMS TUIOTHOCTH M3-3a AB I/ no-
LAOLIEHHE TUKBUAMPYETCS ONHUM U3 TIEPEUMCIEHHBIX BBIIIE CIIOCOOOB.
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fnaea 5 TamNOHaMHbIE LIGMEHTb!, PACTBOPbI K A0OABKN

6.1.3 TaMnoHaxHble cMecH

JInst M301AUMK HOIJIOIIEHUS PACXOT TAMIIOHAXHON CMECH paBeH
06bEMY CKBAXHHEBI HPOTUB [MTOTJIOIIAIOIIETO MUIACTA U KAHANOB ITOTIIO-
LICHUA U OlpefesieTcst o Gopmye:

V.. = 0.785d /Ha,
O6BeM NMPOJaBOMHOI XUIKOCTH ONpeAesseTcs 1o Gopmye:
Vi = 07858, (Hs, — Hy.),

rae d, — AMaMeTp cKBaxXuHSI,M; H — TONIIMHA MOMIOMWAIINErO T11ac-
Ta, M; 0 — KO3(DUIMEHT, YIUTHIBAIOLLII yBeIMUeHUE 00BeMa TAMIIO-
HaXHOM CMeCH 11 3aIl0NHEHNS KaHAJIOB [OrIomeHUs (onpeaeaserca
OMBITHBIM ITyTeM). OObIYHO pacUeTHBIN 00BbEM TAMIIOHAXHONH CMECH
YBeIMYMBaETCA B 3-5 pas oT 06beMa CKBAXKHHBI B HHTEPBAJIE MOTIOIA~-
onrero wiacta; d,, — AuaMerp OypwIsHEIX Tpy6, M; Hy . — ray6uHa
YCTaHOBKM OypuibHbIX TPYO, M; H,., — ycTaHOBMBLIMIICS YPOBEHD B
CKBaXHHE, M.

J1714 TIOMy4eHUs TAMITOHUPYIOLIMX CMECEH MOTYT HCTIOJb30BATHCA
GOJTBITMHCTBO TAMIIOHAXHBIX LIEMEHTOB «B YUCTOM» BUIE, WU C pa3-
JIMYHBIMU OONEr4aouMY U IPYTUMH J00aBKAMU, 4 TAKKE MHOKECTBO
JPYTHX PELeNTYp, JAHHBIE O KOTOPBIX IIPHBEICHBI HILKE.

6.1.4 MonnmepHble TaMMNOHaXHbIE CMECH (PacTBOPbI)

ITTP npuMeHsIOTCS A1t TMKBUAAINAM TOTIOIIE HUIA, TIPEUMYLIECTBA-
MU KOTOPBIX I€pes MUHEPATBHBIMH BSLKYLIMMHU SIBISIIOTCS] CIOCOOHOCTD
TBEPAETE IIPH OTPULIATENBHEIX TEMITEPaTypax, Majias [LIOTHOCTh, XOPO-
was (pUIBTPYEMOCTb B IOPUCTHIX CPefax, HU3Kasi NPOHULAEMOCTD, Bbi-
cokas afre3usl, TIPOYHOCTb U CTOUKOCTD K KOPPO3MM LIEMEHTHOIO KaM-
Hs1. B xauecTRe MOAMMEPOB UCTIONB3YETCH BONOPACTEOPUMbIE ¥ BOJOHE-
pactBopumble cmecH. TlocnenHue 6om1ee nmeperieKTUBHLL, T.K. HE BCTYIa-
0T BO B3aUMOIEHCTBUE C TUTACTOROI XHIKOCTHIO, GJAroaaps 4emMy co-
XpaHstoTca cBoiicTBa pacTBopa. Kpatkue ceeaenus o coctapax ITTP ripu-
BeJEHB! HIDKE.
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A.A. PasaHos BHUMKNONeaUs no GyPOBLIM PECTBOPAM

Tammonaxuan cmecs CKM-19
Cocra: MoueBMHOGOPMATBICTHAHAS (KapbaMuaHas)
cMoiia M-19-62, % oGpeM 99.5-99.97
XJTOPHOE XKEne30 (OTBEpIATENs) B BUAC
30%-Hoi kouuenTpaimn, % o6vem 0.5 — npu 24°C
0.1 — mpu 50°C
0.08 — mpu 70°C
0.03 — mpu 90°C
Tpu 5TOM HAYATO CXBATHIBAHMS [OC/IE TEPEMELIHBAHUS COCTABIAET
ot 2 1o 3.5 yaca, a IpovHOCTh Ha u3ru6 ot 1.5 no 1.1 MIla B 3aBucumo-
CTW OT TEMIIEPATYDPLI. JIsl YIVHIeHUA TAMITOHAXKHBIX CBOCTB BBOAATCA
BOJIOKHMCTBIE ¥ IPAHYIUPOBAHHbIC YIIPYTHe HATIOTHUTEIN.

TamnonaxHas cmecs TC-DA
CoctaB: GypbypoJalleTOHOBbINH BOIOHEPACTBOPHMBII

moHomep (PA), % obbem 96.5-99.0
XIOpHOE KeNe30 (OTBEPAMTEND) B BUIE
30%-HBIi KOHIleHTpaluK, % 00beM 3.5-1.0

TIpu 5TOM Ha4ajlo CXBATHIBAHUSA TOCAE MEPEMELTHBAHNS COCTARIAET
or 1.3 10 3.5 wacos npu Temreparypax ot 100 no 180° C. Bcnencraue
HU3KOM BS3KOCTH CMECH BBOISTCS BOJOKHUCTBIE M TPaHyTMPOBAHHBIE
YIPYTye HAMOIHHTENHN, KOTOPbIE YACTUYHO 3aMEIVISIOT CPOKM CXBAaThl-
BaHHUA (HEOOXOXMMO YBEIUYUTD T03Y OTBEPAUTENS).

TamroHaXHas cMeCh KA OCHOBE JIATEKCA

CocTas: MalOKOHUEHTpUpoBaHHBIA nateke (MKJD)
mapok CKMC-APK, [sxb-70,
JBMII-10x, CITIC-30 u KXII, % Macc 44.4
KMI] a5 noBblIeHUA

CTPYKTYpooOpasoBanus, % Macc 0.5-1.0
mpu seofe KMII B e 5%-Hoii

KOHUEeHTpalK, % obbeM 10-20
KaNbLWI XJIOPUCTHINA IS KOATYIALUN

narexca, % (0T oGbeMa Jlarexca) no3

414



fhaea 6 Duzmko- METOALI NPeayr “ a

TexHosOrMst IPUTOTOBJIEHUS CMECH 3aKIIIOYACTCS! B PA3ACTBbHOM IIPH-
TOTOBJEHHU BogHoro pacteopa MKJI m x1opuna Kanbius (Win Ipyrux
MONMBATCHTHBIX COJIeH) C BOTOKHUCTBHIMYU WIH TPaHYIUPOBAHHBIMHA YII-
pyrumu HamoauuTeasiMa (o 120 kr Ha 1 M JlaTeKca), MpH COOTHOLIIE-
Huu 1:1 mnu 1:2, ¢ nocnenyiomei 3akaykoi ux yepe3 TpoiiHux UA. dns
3aKpPEIUICHMS CMECH B ILTACTE CPa3y 3aKAUMBAECTCS] TAMITOHAXKHBIN pacTBOp
C MHHUMAJIBHO NOTYCTAMBIMY CPOKAMY CXBATHIBAHUS. DTa CMECh MC-
TIOJIB3YETCS MPU KATACTPODUYECKUX MOTTOILIEHHAX, KOTaa JPYTHE TaM-
TOHAXHBIE COCTABBI HE JAIOT MOJOXUTEABHBIX pe3ynsratoB. MKIT Bei-
nyckatoT Kaszanckuii u Omckuit 3asoast CK.

6.1.5 OTBep:KAaEeMbIN MTIMHUCTLIA pacTBOpP

BTOT pacTBOP MPUMEHACTCS, B OCHOBHOM, TIPH JIUKBHAAIIMH MOTIIO-
IIIEHWI, BOAOMPOSABICHUA 1 PEMOHTHO-H30SILMOHHBIX paboTax (Herep-
METHIHOCTE 00CAIHBIX KOJOHH # Jp.). MeXaHU3M OTBePXIEeHHS 3aKITI0-
YaeTCsl B TOM, YTO HEKOTOPHIC MOTUMEPEL, BREIEHHEIE B IJTMHUCTHIN pa-
CTBOD, MOJ AeWCTBHEM TeMIepaTyphl (VI APYTUX GaKTopoB) 06pasyioT
TIOJMMEPHYIO CeTKY (peakilisi HePaBHOMEPHON TIOIMKOHAEHCAUNN), B
sYeiikax KOTopoit nMmMobiuayercest 1o 70 % MUKpoKanenb 6ypoBoro pa-
CTBOpA OT eT0 TepBoHauambHoro oosema. OI'P coctont n3 emonst TC-10
— 25 %, opmanuna (oTBepauTeb) 33-37 %-Hoi KoHUeHTpalmn — 15%
¥ IIMHUCTOTC MPECHOTO CTAGMIM3HPOBAHHOTO PAcTBOPa C TIOTHOCTBIO
1100-1400 kr/M’ 1 pH=9.0-9.5 — ocragsHoe. TIpH 5TOM COOTHOTIEHUU
TIOJIMMEPORB ¥ PACTBOPA JOKHO ObITh 1:1.8, TeMmeparypa pUMEHEHUs
OI'P 5-45°C, a cpoku cxBaTblBaHus peryaupytotes semmumHoi pH. Tlpu
peeernn TC-10 B IMHUCTRIA pacTBOp, obpaGotanHblt Y1 P, Heobxo-
IUMO 6paTh PaBHBIC OOBEMBI PACTBOPA W CMOJBI BO U3BeXaHNeE TOTyye-
HUA MATOTIOABIKHOM Macchi. [Tpu HATUYUK B TTHHKMCTOM pacTBope I1o-
musaneHTHBIX MoHOB TC-10 pearupyer ¢ HUMH, oOpa3yst ocajioK, U OT-
BepkaeHus He npoucxonut. [lo3ToMy TakMe HOHBI HEOOXOAUMO TIPEA-
BapUTE/IbHO CBSI3BHIBATH KATBIHMHUPOBAHHOM conoit wiu docaramu. Tex-
nonorua nonydenust OTP saximogaercs B purotosneann cvecr TC-10
M IIMHKUCTOTO pacTBOpa B eMKocTsix onHoro LIA u cMecu dopManvua u
TJIMHMCTOTO PAacTBOPa B eMKOCTSX Ipyroro LIA, KOTOpbE CMELIMBAIOTCS
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B [IEMEHTHPOBAHHOM TOOBKE Ha YCThe WM yepe3 TpoitHuK LA, Heno-
cratkamu OT'P siBISTIOTCA: BCe KOMIIOHEHTBI XHIKNE, HU3Kas TeMrepa-
Typa NPUMEHEHNA, TOKCHYHBIN (GOpManuH, ycaaka KamHsl [0l BIKSHU-
€M TMOJNBAJEHTHHIX KATHOHOB B BULY JOHOJHUTENBLHON CLIMBKH MaK-
POMOJIEKYJT TIOTMMEPHOTO KaMHA. Ycallka pe3ko CHHXKAaeTcs HpH TUIOT-
HOCTH TJIMHUCTOTO pactBopa Gonee 1200 Kr/M". Bmecto xunxoit TC-10
paspaboTaHa TBepias aikuipesopunHosas cmona (TAPC), no TV 38-
4091-74, cocTosas n3 CyMMapHbIX CMOJibHBIX (eronor (CCD) u ¢op-
MaltKHa 8 cooTHomeHuu 1:(0.35+0.45), Bomsl 5- 10 %, KaycTUUeCKON COTBI
— 10% ot maccel CCD. TAPC npumeHsieTcs B BUE BOTHOTO PacTBOpa
25%-Hol KOHLEHTPALMH.

Apyroii coctas OI'P, cHIDKAIOWMH TOKCUYHOCTh CUCTEMBI, MPELYC-
MaTpHBAaeT UCIONB30BaHKE BMECTO GopManiHa KapGaMyUIHBIX OIMIro-
MepoB (cmon) Mapok M-19-62, BK-1, KC-11, KC-68. YKC, KOMT u
CC®. Tpu sroM perentypa Takoro OI'P BbiradauT Tax:

onuromep (oTsepautens) — 26-30%, CCD (TC-10) — 13-15%, kay-
cTHYeckas cozna (katanmsatop) — 3.1-3.5 %, qoboil GypoBoit pacTBop
(TIpecHbIii, MMHEPATM30BAHHBIN, YTAXKENCHHBI) — 50% U yckopuTelb
CPOKOB CXBATBIBAHUA (THAPOKCUA Kanbiust) — 2-4%. [Ipu mioTHOCTH
6ypoBoro pactsopa o 1150 KF/MJ CPOKH 3aryCTeBaHUsl YMEHBIAIOTCH,
OPOYHOCTb KAMHSI YBETMIMBAETCS, a Py GOJBLIEH [I0THOCTH HAa060poT,
M3-33 HEJAOCTATOYHOM CeTMMEHTAUMOHHOM ycTtoituusocTh. [IpouHocTh
KaMHsl MOXHO [OBLICHTh NOBABKOI GapuTa (YacTUMHO BMECTO TTHHBI),
wnin BBogoM ITAB, a cpOKHM CXBATHIBAHNS PETYIUPYIOTCH BenuauHoi pH,
ONTUMATBHOE 3HaYeHHe KoToporo 9-10. Ins noBbIlLeHMS TePMOCTOMNKO-
¢t OI'P 1o 80°C. yacts Wi Bech hopMaTvH 3aMensercs 6e3BpeIHbIM
yporponuaoM 10 10%, peryanposanue peakUMOHHOH CIIOCOGHOCTH PO~
W3BOAUTCH 100ABKOIM KOMILIEKCOHA (KAnpoJiakTama), BpeMs 3aryCTEBaHHst
— KaycTH4eCKOH cofoit, TTpu 3ToM COOTHOLIEHHE KOMIIGHEHTOR COCTAB-
nset; CCP (TC-10) — 100, xanponaktaM — 39.5, 20%-HeIi pacTBOp Ka-
YCTHUYECKOH combl — 14 Macc. 4. B KayecTBe nOJMMEpHOTO OTBEPKIAI0-
LUEro pearelTa MOXHO UCIOJb30BaTh GypeTaH, (cM.11.8.3.6), mpencras-
JISIOWKA TUAPOGUIBHBL PACTBOP YPETAHOBBIX MPEATIONNMEPOB, KOTO-
pBIt B KOHTAKTe ¢ TEXHUMYECKOW M [1aCTOBOH BOMOU, INIMHUCTBIM WIH
TAMTIOHAXKHBIM PACTBOPOM OTBEPXKIACTCA , @ TAKKE MOJIUMEPHI OYCTUpaH,
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«Xaiicen-OH». TexHonorva JMKBUAALMU NOMIOWEHUS ¢ UCTONB30Ba-
HUEM OypeTaHa 3aiilI04acTes B CJAEAYIOLIEM: coOMpaeTcsa KOMITAHOBKA
(cBepxy-BHU3): OypyibHbIE TPYObI, MTaKep, CIMBHOM KJIallaH OT BUHTO-
BOTO JIBHMTATEIS, KOHTERHEDP 2 CBEYH, B KOTOpPBIe 3a1uBaeTcs 400 1 6ype-
TaHa ¥ B OCTaBIIEECH CBOBOHOE MPOCTPAHCTBO — KOHCTATHH, NIEPEBOI-
HHK ¢ auagpparmoii (P, paspeia = 11 MITa). B npouecce cnycxa B 6y-
PWIBHBIC TPYOBI MOCTOSIHHO 3a/IMBaeTcst Boga. T1oce yCTaHOBKY MaKe-
pa B 3aTpyOHOE MPOCTPaHCTBO 3aKauMBaeTcsl BOAa 0 cpaboTKu Makepa
(nipu P = 3MI1a). Ipu noseieHuy gapaeHust 1o 4-5 MIla sakpeiBator-
cs1 GOKOBBIE OTBEPCTHSI CIMBHOTO KJIaMnata, 4To 00YCIOBIMBACT AAMbHEH -
uiee MOBbIIIEHKE AaBIcHUs B TpyOax U pa3priB fvadparMel. Bpems ripo-
IapkM BypeTaHa cO CKBAXKUHHON XUJIKOCTBIO COCTABISCT OKOMO 6 MUH.
(oo noBbIUIeHMs qasneHus), a Bpemst O3L emecn — 1 gac.

6.1.6 U3onsuMoHHas cMecb Ha oCHoBe 6Mononumepa

B xayecTBe OHOTIONMMEPA MCMOAb3YeTCS OTEUECTBEHHBIH peareHT
BI1-92 (MOXHO ApyToi), peUenTypa M30JSIIMOHHON CMECH ¢ KOTOPbIM
BRIBSIZMT Tak: BI1-92 — 0.005-0.01% + cuiukat vatpus 5-8% + HCI —
0.075% + pona (mobast). TepmocToiikocth cocTaBa peryaupyercss HCI, a
rejeobpasoBaHie — MUHEPATHU3AUUEH BOJBL M COCTABOM KOMITOHEHTOB,
3nech GUONOIUMED HCITONB3YETCS TONBKO B KAYECTBE TPOCTPAHCTBEHHOM
apMaTypHI, 3aTIOJIHEHHOM aKTUBHBIM HOCUTEJIEM — TeIeM KPeMHHEBOMR
KUCJIOTHL, CTaGIIN3ALMST KOTOPOTO MPOMCXOAUT 33 CIeT CBI3bIBaHus QyH-
KUMOHATBHBIX Iy nonucaxapunoB BI1-92 ¢ kpeMHueBoi KUCIOTOH,

6.1.7 MonnakpunamupuemeHnTHas nacra

IIpenHasHadyeHa IS THKBUAALMY NOMIOIEHWI, KOTOPYIO Nojyya-
10T IyTEM CMelIMBaHUsA B TpoiiHuke LIA TaMMOHAXHOTO pacTBopa,
3aTBOPEHHOTO Ha BOMHOM PacTBOPE NoavakpwiaMuiaa B onHoM LIA, u
TAMIIOHAXHOTO PACTBOPA, 3aTBOPEHHOTrO HAa BOLHOM DPAacTBOpE XIOpHia
Kanbus B ApyroM LA npu cOOTHOILEHHH KOMIIOHEHTOB, Macc.4.; Mop-
TnanaueMeHt — 100, ITAA — 0.15-0.2 (mopo1uk.), X1opraa KalbLus —
3.5; Bona — 55-60, kansuuHupoBaHHas coga — 0.01-0.05.
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6.1.8 lMonnakpunamuarnvHUcTan nacra

TpeaHasHayeHa 1151 TUKBUAAIMH HOLIOLUEHUI MHTEHCUBHOCTBIO 10
5 M’/uac. TTony4aloT ee fyTeM cMeIMBatmus 5-6 M’ MUHEPATH30BaHHOTO
[JIMHKCTOrO PACTBOPA C BA3KOCTBIO OK0JIO 45 ¢. ¥ BOXHOTO pacTBOpa Ho-
nuaxpwiamuza 0,25-0,5 %-Ho# KOHLIEHTPALMN B COOTHOWICHUH 3:] ye-
pe3s Tpoituuk [A. 3atem ¢ omomsio 2-x LA ogHOBpeMEHHO 3aKaunBa-
10T 9epes GypUIbHEE TPYObI B 30HY NOTOLIeHIs. CleayeT 3aMeTHTh, YTO
VCIIOIE30BAHNE TIPOU3BORHBIX TIOMMAKPIIIOBON KUCTOTHI (THIAH, OJIH-
aKpuiamui U Ap.) B PELENTypax TAMIIOHAXKHBIX PACTBOPOB BO3MOXHO
TOJBKO B BIIE BOAHBIX PACTBOPOB BBHIY HX HHTEHCHBHOU KOATyJIALIMH.
Mexanuzm koaryiasiiuu [TAA u n1pyrux akpuIOBBIX IFOTUMEPOB MOHAMU
KANbUUSA 3aKIH0YAETCS B TOM, YTO BBICOKOAKTHBHLIE GOKOBBIE aMUTHEIE
rpynisl (CaNH,) npy B3auMoAeiCTBIN ¢ MMHEPAIM30BAHHBIMA CUCTE-
MaMu oMbUBTIoTcd B rpyrmbsl (COONa) ¢ BezeneHneM ammuaka (NH;)
¥ CLIMBAIOTCS MOHAMH KaJTbI(Ust, 00pasys HepacTBOPUMYIO KaJIbLIUEBYIO
COJIb NOJHAKPHIOBOM KUCIOTHL U MacT000Pa3HOe COCTOSTHIE CUCTEMBI.

6.1.9 U3onauuoHHble CMecH Ha OCHOBE rmnaHa

TIpu UCIIONB30BAHMK THTIAHA, [TOCIEAHIA CMELIMBAETCS ¢ TIMHUCTHIM
PacTBOPOM, 3arOTOBJIEHHBIM Ha BOIHOM pPacTBOpE XIOPHAA KaibLius 7-
15%-Hoii KOHIEHTpalliK. J{pyruM BapiaHTOM JMKBUIALUMM MOTIOIIEHHS
B MIPOHUIAEMBIX TUIACTAX C UCIIOIH30BAHUEM THIAHA SIBISIETCS PELIETITY-
pa: runad — 48% (Macc.), MgCl, — 1% (moxuo npyrue conm); NaCl —
6.6-9.1%, Boma ocTaysbHOe. IIpu 5TOM COOTHOLIEHHE TMIAHA U BOIHBIX
pacTBOpOB coneii coctapnsier 1:1. [l npurotosnenus 4 M’ CMecH Heo6-
xomumo: 2 M° 10%-Horo runana (1.05-2.0=2100 kr). 3HauuT, 1% Macc pa-
Ben 2100:48=44 kr. Torma Macca oCTalbHBIX KOMIIOHEHTOB paBHa:
MgClL,=44-1.0=44 xr; NaCl=9.1-44=400.9 xr; Boza=42.3-44=1861.2 k&

6.1.10 TepMOXHUMHUHECKHNIA CNOCO6 NUKBMAALUU NOTNOLWEHUA

JIMKBUIALIMIO MOTIOMIEHUH B HU3KOTEMIIEPATYPHBIX CKBaXWHaX
(+5 +30°C) MOXHO IPOM3BOIHUTE C IIOMOLIBIO KPUCTAIUTUSALMM TIPEA-
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BAPUTENBHO HarpeToro (10 60°C) HaBepxy pacTBOpa XIOpHIA KTBLHUS, C
MOCIENYIOINeH 3aKa4Koil ero B MOTHOUIAIOIINH IacT ¢ Gojlee HU3KOM
TemniepaTypoil. Koxnentparus CaCl, nomxHa ObiTh B penesnax 100-120 T
Ha 100 r BOZBI, TIPK 5TOM BpeMs Hayala U KOHLA KPUCTATM3ALUY KO-
ne6sercs B Tipenenax 14-35 muH. u 33-60 MIH. COOTBETCTBEHHO. B xaue-
CTBE YCKOPHUTENeH KPUCTLIN3alMH MOXHO NpumMensts FeCl,y (0.2%),
HCI (0.05%), BaCl, (0.2%), xunaKoe cTeK/I0 U Ap., B KAYECTBE 3aMEIIH-
Teed KpHCTaumM3aUun — padmnunsle [TAB, xinopun aMMouus, noBa-
PEHHYIO COMb | 2.

6.1.11 OpraHoMHHepaNbHble TAMNOHAMHbIE CMEcH

OMTP npumMeHsieTcst 115 1IeMEHTHPOBAHUS TPEIIMHOBATHIX KOJITEK-
TOPOB (BCE TAMIIOHAXHbIE PACTBOPHI HE TIPOHHUKAIOT B [IOPbI TLTACTA) MTPH
JIMKBUZALVY TOMIOLIEHUI U U30JIUMM IacToBbiX Bog. OMTP cocrout
W3 MaOBSI3KOH HethTH ¢ HU3KON IDIOTHOCTEBIO WIH N3EIBHOTO TOTHBA
40-50%, [1AB 1o 1%, octanbHoe — LeMeHT. B kauectse ITAB ucnosnb3ay-
0TC MHOT'ME BELIECTBa, HO Hanbofee PacrpoOCTPaHEH PACTBOPUTENTh
kpeson CH,CH,0H, yayunratonmyii moasixuaocTs OMTP 1 0TMBIB Hed-
TENPOAYKTa. XapakTepHoi ocobeHHOCThIO OMTP sisisiercst HecxBaThI-
BacMOCTB I1PY OTCYTCTBUH BOJBI M [UIMTENBEHOE XpaHeHue (1o 5 Mec.) pyu
He3HauuTenbHoM pasneneHnu ¢da3. Ho npu cmemenun OMTP ¢ Bogoit
Macca o4eHb BBICTPO TepsieT MOXBIKHOCTD, IPEBPAIAICH B MPOYHbIH
KaMeHb C BbLIENEHUEM TIOUTH BCETo KonmuecTsa Hedyrenponykra. Tpu
IobaBKe yckopuTeleH (KalbUMHUPOBAHHAS COMA, TUIIC U Ap.) TIOMyIa-
10TCs1 GBICTPOCKBATHIBAIOIIHECS CMECH, KOTODHIC TAKXKE HE CXBATHIBAIOT-
¢s1 ipy oTcyTeTBUM Bofbl. Kamens OMTP cunbho paspyliaetcsa oT BO3-
JiefictBus cepHOit Kucmotsl 10-25%-HOi KOHUEHTPALIMH.

Pasnosranoctbio OMTP sBnsoTes comsipolieMeHTOOEHTOHUTOBBIH
pacTtBop crenywoinero cocrasa: 1000-1200 Kr riuHonopoiuka 6eHTOHU-
ToBOTO, 300-500 Kr LeMeHTa, 10 1% [1AB OT Macchl cMec Ha 1m’ au-
3€JIBHOTO TOIIMBA. B NaHHLIX pacTBOpax MOMycKaeTcs 3aMeHa LIEMEHTa
TaricoM 10 25%, WA 3aTBOPeHHE TUIICA Ha AM3eNBHOM Torumse. I1pu
CMEIIMBAHUY ¢ TIMHUCTHIM PACTBOPOM 00pasyeTcsa TaMIOHaKHAsI I1acTa
C BBICOKOI! TITACTHYECKOM TIPOYHOCTHIO.
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Jpyroit pazHoBuaHOcTEI0 OMTP gBnsieTcs conspobeHTORUTOBRAs
cMeCh, e Ha | M’ IM3EIBHOTO TOMUTHBA pacxonyercst 1000-1500 kr rau-
Hormopoiika GeHToHuToBOro U 10 0.5% TMAB (xpe3on u ap.) Ipu atom
IIOTHOCTS cMecH coctasasier 1100-1300 xr/m’.

Texuoaorus npuroroBieHus OMTP 3akino4aeTcsi B CAeoyOIEM:
B MEPHUKH LIEMEHTMPOBOUYHBIX arperaToB 3ajMBAETCs PacyeTHOE KOJIH-
4eCTBO [M3ENbHOTO TOTLTMBA, B KOTOPOM pactBopsieTcs [1AB v Ha aTo#i
JKUAKOCTH 33TBOPSETCH LIEMEHT, BEHTOHHMT WK UX ¢Mech. T1pn mpokauu-
BaHHU 4epe3 GypuibHbie TPYObI CHU3Y U CBepXy 00A3aTeNbHO 3aKauuBa-
ercst OydepHast XUIKOCTh — IN3ENbHOE TOILUTHBO Wi HedTs 1o 0.5 M.
[Mocsie BuiTECHEHUST CMECH U3 OYPUIBHBIX TpYO B 3aTpybHOE MpOCTpaH-
CTBO NpokaurBaeTcs 6ypoBoii pacTBop fo 1 06beMa cMecH.

B ciiyuae NpoMBbIBKH CKBAXHH bl MHBEPTHBIM SMYTbCHOHHBIM PACTBO-
poM, comepxaimM 95-97% Boapl, 5-3% AU3ETBHOTO TOIUTUBA U SMYJIb-
tana (amynbratop) — 1.0-1.5%, mocneHuit TaKKe MOXET UCIO/b30BATh-
©A1 Ui TMKBUIAIUY MOTIOLLEHUIM MyTeM N0GABKH B Hero MOpTIaHLe-
menTa 10-40% wnu KOpAHOTO BOJIOKHA M PE3UHOBOM KpoulKH 1o 10-30%.

6.1.12 MapoanHamMuyecKan CTpyHHana KonbMatauus

INpennasHayeHa A TUKBUIAUMM YACTUYHBIX MOrjaouieHuii xo 20
M’/44C B MEJTKO TPEIHMHOBATBIX U HOPUCTHIX HEOBBAMMBAIOIINXCS TIOPO-
aX W TIpeayTIpeXAeHHs: HPOHUKHOBEHMsI uibTpara GypoBOTo pacTBO-
pa B i1act. B nipouiecce GypeHus MPOMCXOIUT €CTECTBEHHAs HEYIIPABIS-
eMast KoJibMaraliusl (3aKynopka) NOpOBbIX KaHANOB TBepaoit hasoit u
(unsrpatoM GypoBoro pactsopa ¢ 0Opa3OBAHHEM [IHHKUCTON KOPKU U
CHMXKEHUE NMPOHMLAEMOCTH B 1.6-22.6 pasa, a Takke NOMIOILEHHE TIPU
HAMMYHHY GOMBIIMX Pa3MepOs MOp M TPELMHOBATOCTH NOPoA. B nepBoM
Cydae KOHTaKT HEMEHTHOTO KaAMHS IPOUCXOIUT He ¢ TIPOHULAEMO 110-
ponoii, a ¢ GUNBTPAIMOHHOMN KOPKOM, YTO CHIXAeT KaueCTBO LieMEHTH-
DOBaHHsl, a BO BTOPOM CJlydae BOZHMKAET HEOOXOOIUMMOCTh JIMKBUIALUH
MOTAOWEHHUH.

MexaHu3M cTpyiiHOi KOAbMATAlMK 3aKII04AETCS B YIIPABIIEMOM
PaspylieHHUH Y CMBIBE TIMHHCTON KOPKY ¥ 3aKyNOPUBAHWHN MOTIONIAI-
HIMX M NPOHULAEMBIX TLUTACTOB [IMHUCTHIM PACTBOPOM 3a CUET KHHETH-
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YECKOH SHepruuM 1 aKycTHYecKoro mons. I1pyu atoM Teepaas cpena B rpo-
MYKTHUBHBIW TIaCT MPOHUKAET BCETo Ha 5-10 MM M MpPY OCBOEHUH €ro
MPOHUIAEMOCTD JIETKO BOCCTAHABIMBAeTCs. MUHUMAABHOE BpeMs, He-
obxoaumoe JUIst KOnbMatalku, cocrasisieT 80 MuH. KapGoHaTHsle 110-
POfbI ¢ BEICOKOH NPOHUIIAEMOCTBIO HEOOXOMMMO KOIBMATUPOBATE CHA-
4aJia Mpu MUHKUMAbHOM Iepenase AaBaeHHst 06IerYeHHBIM PACTBOPOM,
OCHOBY KOTOPOTO JIOJDKHA COCTaBSAThH MeJIoBas cycrieHsust, FIpu uksu-
MalYy YOTTOMEHUA NyyIlle HCNOAb30BaTh MAKCHMAJbHbIN ANAMETp Ha-
cangok 8-15 MM B KoauuecTBe [-3 MITYyK A8 BOZMOXHOIO KCIO/b30BA-
HUS BOJIOKHMCTHIX HaronHureneit (aucnop, CAIL, TTAH u ap.) Kons-
MATALUs TO3BOIAET U30UPOBATH BONOHOCHHIE TIACTHI B POAYKTUBHOMR
TOJILIE, CHIDKATh BEPOSITHOCTD NIPUXBATA B MPOHUIIAEMOM ILUIACTE U3-3a
nepenaga JaBieHUsl U 00eCNeYnBaTh YCIOBUS VISl LIEMEHTUPOBAHMS.
Jly4iudit pe3ysTeTat KoJbMaTaLKs JaeT AP POTOPHOM crocobe GypeHns
U CKOPOCTH MCTEYEHHMsI CTPYM u3 Hacanok 80-120 m/cek, npu nogave
MHCTpYMeHTa 6-15 M/uac, HajlMuwu TBepaOH (asbl B pacTBOPE HE MeHee
20% npu BsizkocTu He MeHee 30¢. TIpu 9TOM CllefyeT yuecTh, 4To pasmep
YacTUIL IIMHUCTOrC PACTBOPA COCTABAAET OT KOJUTOMAHBIX 10 0.1-10 MKM,
MO3TOMY B HU3KONPOHULIAEMBIE TIPOAYKTHBHEIE TUIACTBI OHU HE TIPOHM -
KaloT (W3-3a BBICOKOW BA3KOCTH) M KOJAbLMATALIMA He npoucxoamt. Jna
CpaBHEHUS pa3Mep YaCTHLL TAMITOHAXKHOTO PACTBOPA K3 OGBIYHOIO TTOp-
TAaHIUEMEHTa cocTapmsieT: 1o 10 mxm — 30-45%, 10-20, 20-30, 30-50
MKM 00 10-20% xaxaoit gpakumu u Gonee 50 Mxm — 10-25%. Tlostomy
KOJIbMATALMIO MPORYKTUBHEIX MUIACTOB C MPOHMHAEMOCTbIO 1-0.5 MKM’
HEOOX0OMMO TIPOU3BOAUTH GE3MIMHKUCTHIMH TTONTUMEPCOJIEBBIMU PACTBO-
pami, aucniepcHas $aza KOTOPBIX CO3AACTCA HCKYCCTBEHHO IYTEM KOMI-
nekcoobpazosanus Mexay nonumepamu (KMIL, kxpaxmai, TIAA v ap.) u
HMOHaMU MoIUBAICHTHBIX MeTawioB (Fe, Al, Mg u ap.) B nocneaHue romns!
VCTIONB3YHOTCA JIydIlie CIOcOObl KOJIBMATAIIMN — BUXPEBAs U BOJIHOBAS,
IlepBas npumeHsETCS B BHICOKONPOHHUAEMBIX PhIX1bIX TOPOAAX, TIPH
9TOM 4acTb TMIAPABINYECKON SHEPIUH TepsieTca B KAMepe, HO TJIMHUC-
ThbIE YACTHULIBL TUCTIEPTUPYIOTCH (OCHOBHOE OTIIMYHE OT CTPYMHON KOJNb-
MaraluuK), 33 CYET 4ero POYHOCTH SKpaHa cTAHOBUTCS B 2 pa3a Gojblite.

BonHoBas xonbMarauys IpUMeHSeTC B HU3KO — CpeqHeNPoHMLA-
eMbIx nnoposax. B o6oux criocobax HarHeTaH e CTPYH NPOUCKOIHT TOJIBKO
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o AeiicTBMEM aKyCTHUYECKOrIo noJjid, oﬁpaayemoro TIPH BBHITECHCHUH
KUIKOCTH M3 HaCcalOK.

6.1.13 Konbmartauum UCTMHHBIMU PacTBopamu

K ucTunHBIM OTHOCSTCS! PACTBOPHL, PAa3Mep HacTHLL KOTOPBIX MEHb-
we 107 MkM. OHH MOTYT GbITb HOHHBIMH JUTH MOJEKYJISPHBLIMH B 3aB1-
CHUMOCTH OT TOTO, TUCCOLUMUPYET JTU PACTBOPEHHOE BEILECTBO HA WOHEI
WJIM OCTAETCS B HEAUCCOLIMUPOBAHHOM COCTOSIHIM B BUAE MoneKy. Bee
WCTMHHBIE PACTBOPb! OTINYAIOTCS FOMOTEHHOCTBIO COCTABA U OTCYTCTBH-
eM (h13NYecKoii TOBEPXHOCTH pasfesia MeXXay paCTBOPEHHBIM BEILIECTBOM
U PacTBOPUTENIEM.

Ouu oucHb CTAGMJIBHBI BO BpEMEHH X 00;1a1al0T BHICOKO# MPOHU-
Kaiei (GpHIsTpallMoHHOM) crocodHocThbi0. Hanpumep, xuakoe cTek-
710 40-50%-s0it, 11-15%-Hoit u 1-10%-HO# KOHUIEHTPAUUU HCIIONb-
3YeTCsl JUTSL KOJIbMATAllMK MOP NMPOHULIAEMOCTBIO COOTBETCTBEHHO 60~
nee 1.0, 0.1-1.0, 10 0.1 MKM>.

DU3NKO-XUMUYECKAs] KOJbMATAllMsl MCTUHHBIMU PacTBOPaMU OCHO-
BaHa Ha 00Pa30BAHHU MANOPACTBOPUMBIX OCAKOB, SBISIOLIMXCS OpO-
IYKTAMM XMMHUUYECKOIO B3aMMOIEHCTBUS XMMHIECKIX PEareHTOB APYT ¢
IPYTOM, COJIAMM ILTACTOBBIX BOZ MM C TOPOJAOH IUIACcTa. DAEKTPOIUT
BBINANIAET B OCANOK [TPU COOTHOLUCHUH, KOT1a MIPOU3BENEHUE PacTBOPH-
MOCTH TIPOIlyKTa MeHbllIe TIPOU3BEACHMST KOHLIEHTPALINI NOHOB C yue-
TOM BJIUSHYS [UIACTOBBIX YCI0BMiA. HanpuMep, TeMIiepaTypa Ha pacTBO-
PUMOCTD COJIEi BIMSAET PA3TUUHO, YTO OOBICHACTCS TEIIOBBIM 3ddek~
TOM pactBopeHust. OZHM CONMU NPU PACTBOPEHUH TIOTJIOILAIOT TEILIO,
JIpyTHE — BBLICAAIOT. B MepBOM ciiyuae, B COOTBETCTBUH C MPUHLIMIIOM
Jle Ularense, ¢ HarpeBaHMEM CHCTEMbI PACTBOPUMOCTD OYyIET YBEIUYHU-
BATLCSI, BO BTOPOM — YMEHbLIATHCS. [10BbIIUSHHOE NaBAEHME MPUBOAUT
K MOBBILSHUIO PACTBOPHMOCTH MHOIUX MalOPacTBOPUMBIX coneld. [1pu
3TOM 0CaloK MOXET UMETh aMopdhHOe cocTosdHNEe, 06pa3yeMoe OKcUaa-
MU M ruapokcunamu Metaros (Fe, Mg, Al, Ca v ap.) ¥ Kpuctaumyec-
Koe, o6pa3yeMoe COIAMH METALIOB (CybgaThl, KapboHaTsl, octaTsl),
TIPHYEM KOJIBMATUPYIOLIAs CIOCOOHOCTh IEPBOTO HA NOPALOK BhILIE.
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6.1.14 HanonHurenun

BriepBble HANOJIHWUTENHX LIS IMKBUAALUMY NOMOWEHUA MTPUMEHUNU
B 40-¢ romwt B CILIA, a B Poccuu B Hayane 60-x ronos. 3a pybexom 90%
BCEX MOMMOIEHUN JTHKBHIUPYETCS MyTeM 1o0aBKH HAMOJHUTENEH, B
Ka4eCTBe KOTOPbIX UCTOJNE3YIOTCS OTXOIbI Npou3BoacTBa. HaronHure-
JTY TIOAPA3ACAAIOTCA Ha BOJOKHUCTHIE, 2PAHYAUPOBAHHBIE HCeCMKUe U YA-
pyeue W wewyiivameie. KpoMe 9T0TO, UCTIONb3yeTCA TBepaast dasa, noiy-
qaeMas XMMH4YEeCKMMHI MeTONaMH (KOaryisiius, KOHAGH AU U Ap.), &
Takxe pasbyxaioiiye HamoaHuTed. BonbuiMHeTBo HanonHuTenel, 3a-
KauMBAeMBIX B COCTABE TAMIIOHAXHBIX CMECEH, O3BOISICT 3aKYTIOPUTD
TPELIMHBI Pa3MepoM He Gonee 6 MM, a B BUjIe TAMITOHOB WJIM YIPU HaMBbl-
Be 10 20 MM. BOJIOKHMCTBIE HAMOJNHUTENU MPUMEHSIOT NPU JTMKBUIA-
1IMH BCeX BUIOB TOIONICHME NP UX pasMepe 1/2 anamerpa MOLaola-
0LIETO KaHaTa, HO B TIEPBYIO OYepeb, B KPYITHONOPUCTHIX H TPELITHO-
BaTbIX MIOPOMAX C pa3MepPoM KaHaaoB 3-5 Mm. [Ipu BBoAe B KOMILTEKCE C
TPaHYTHPOBaHHBIMU U YelLyHYaTBIMU COOTHOLIEHUE cocTaBisteT 1:1:1,
TpaHyIUpOBAHHBIC KECTKUE HATTOMHWTENH MPUMEHSIIOTCS [PY TUKBH-
NANUY BCEX BUAOB MOTTOMICHUH, IPU 3TOM WX PA3MEphl AOKHEI GBITh B
3 pasa MeHbIlle HODTOMIAIIMX KaHANOB. [paHyaupoBaHHbIE YIPYrue
HANOIHUTENH TI0 CBOSH 3aKyIOPUBAIOIIEH CTIOCOOHOCTH 3aHUMAIOT TIPO-
MEXYTOYHOE TIOJIOKEHHE MEXKY BONOKHUCTBIMK U TPAHYAMPOBAHHBIMU
KECTKHMH, TPV ITOM COOTHOIIECHUE K IPAHYINPOBAHHBIM XECTKUM CO-
craBnsieT oT 2:1 xo 3:1. Yewnyiluarsle HaNOJHUTENU NPUMEHSIOTCS] IPH
JIMKBUAALMY TOTJIONIEHUIH C pa3sMepoM KaHaJIOB B HoOpojax ot 2.5 go
30 MM, rpu 3TOM 3(PEKT 3aKYIIOPKH BEILIE TIPH UX COYETAHUH C BO-
JIOKHUCTBIMH ¥ TPAHYAMPOBAHHBIMY HAMOJHUTETAMU B COOTHOIIEHUH
2:1:1 (mpu npodWIaKTHKE MOLJIOLIEHU I TAKOE COMETAHUE HE PEKOMEH -
yercs).

Tpy NOITHOM MOMIOLICHNYU YPOBEHB XMIKOCTH HAXOAUTCS Yallle BCe-
10 B 60-150 M OT ycThsi, M CHaYa1a BBOZWUTCS KPYITHBIH [PaHyIHPOBAH-
HBI HaTIOJIHUTENb, 3aTeM BOJIOKHUCTBIN M yeliyiidaTslit. Ilpu karact-
podHYeCKOM MOrNOIEHUH YPOBEHb KHUAKOCTH HAXOMUTCA Yalle BCero B
150-300 M OT yCTbs H, B IEPBYIO O4EPENb, TIPOU3BOAUTCS HAMBIB Yepe3
BOPOHKY Ha YCThe KPYHHOIO IPaHYiXpPOBaHHOIO HaHOJAHMTE/S MPH Ha-
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JIMYMK MHAGOPMALIUY O pa3Mepax KaHAJIOB 10 CHIKeHHMsl HHTEHCHBHOC-
T Ha 30% u Gonee. Tpu ee OTCYTCTBUM BBOZMTCS CHauala MeJKMA, 3a-
TeM KPYIHblil IpaHyiupOBaHHbBIA, Aajiee APYrHe THIIBI HanojgHUTe eH
400-500 xr/M° 1 Gonee U uemeHT 25-50 kr/M’. CllenyeT OTMETHTb, YTO
HaMBIB HAaMOJTHUTESEH TPOM3BOAMTCS MPH AMHAMHYECKOM YPOBHE PacTBO-
pa 6onee SO M, MpHUEM TIPU X BOJTBILIOM KOJHYECTBE UCTIONB3YETCS BojA,
a MpY 3aKaYKe OTAENbHBIX TIOPLHHA TAMIIOHOB — TJIMHUCTBIA HecTabunu-
3UpOBaHHLIN pacTBop. Eciu KatacTpoduueckoe NOMIOILEHUE HE JIMKBU-
JTUPOBAHO C MOMOLIBIO KPYITHBIX HATIOMHHTENEH, TO U30J15LMsA Takoi 30HBI
MIPOU3BOLUTCA € MOMOLIBI0 MAJIOCKOHUEHTPUpOBaHHBIX atekcos (MIKJT),
NPEACTABAAIONIMX COBOM XKIIAKOCTh Oesoro usera ¢ p=960-974 Kr/™’.
Tpu atoM MKJI KoarynupyeTcst Ha MOBEPXHOCTH 3 %-HbIM BOAHBIM pa-
ctBopoM CaCl, Wiy ApyTuMH COJSIMU B COOTHOLIEHHHU 1:1 TI0 0ObeMy H,
B MOCNEIHION OUePEab, 3aKaYNBAeTCs1 ObICTpOCXBaThIBAOILAsICS ober-
yennas (p=1400 Kr/M’ W MeHee) TAMIIOHAXHAS CMeCh NPH 06A3aTENb-
HOIi1 YCTAHOBKe Makepa. B kauecTBe pa3byxalolUuX HAMOTHUTENEH HC-
MONL3YIOTCA HEKOTOPbIE MOMUMEPH, HANPUMep, MOJIMypeTaH, KOTOPbIH
BBOAMTCS B YT/IEBOIOPOIHYIO KUIKOCTh B KONHYECTBE 10 SOKI/M’ M IpH
nobGaske BoAbl pasdyxaet, yBeJMuuBasich B obpeMe B 10 pas.

TMpy Kcmonb30BaHNH MOGBIX HANOAHUTENEH UX PACXOA COCTaBIsIET
He Gosnee 0.15% win 00 5 Kr/M° npH Typ6uHHOM, 0.5-7% wm 10 35 kr/M’
fpy poTOopHOM BypeHuH. [TOCKONBKY TEXHUYECKHUE CPEACTBA (LEMEHTH-
POBOYHBIE arperaThl, GypoBble HACOCHI) MOTYT IEPEKaUMBATh TAMIIOHAX -
HBle CMECH C HATTOTTHUTEIISIMU pasMepoM He osee 20 MM, To Gostee KpyT-
HBIA HATIONMHUTENE TPAHCNIOPTUPYETCS B 30HY MTOINIOLICHHUS B KOHTEHE-
pe 13 GYPUIBHLIX TPYO ¢ paspylliaemoil anadparmMoit BHU3Y U IakepoM
HaJ 30HOM MOrNOMIEHUS.

KpaTkue cBeIeHUsI 0 HEKOTOPHIX XUMPEareHTax, NpUMEHSIEMBbIX TTPH
JIMKBHIAUMH NOTJIOILEHUH, TIPUBEJEHBI HIDKE.

6.1.15 Kpatkue cBEAGHHUA O XUMpeareHTax ANA AMKBUAALUN
NOrNOWEeHHU!

Mouesurnopopmansdezudnsie oaueomepbi OTHOCATCS K TEPMOPEAKTUB-
HBIM {pe30abHBIM) cMonaM. Brinmyckatorest Mapku M-19-62, BK-11,
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KC-68 u 1p. B BuIe BOZHbIX pacTBOpos ¢ p=1100-1400 kr/m’, Bsizkoc-
Th10 100-200 ¢ ¥ Gonee, KPUCTAIIOB W MOPOLLKA ¢ HACBITIHOI MIOTHOC-
ThI0 400-600 Kr/M°. XOpOLIO PACTBOPSIIOTCS B BOAE B COOTHOMIEH!M 2:1
(M-19-62) u 1:20 (KC-11) 1 npw xpaHeHHY B OTKPHITO# Tape aacopbu-
pytor 12-15% Bnaru .

Boansle pacteopsl M®C MoryT xpaHuThes TOBKO Npu pH>7.5. Cra-
6wmsatopaMu MOC saBAMIOTCA COENMHEHUSI, TTOAREPKUBAIOLINE 11ET0Y-
HYIO cpely (AMMOHMEBbIE CONIM OPraHUYeCKHUX KHCIIOT, Oypa, kapboHat
MarHus 1 1p.). KatanusatopaMu oTepxkaeHust ipu Temmnieparype 5-50°C,
SBJISIIOTCS XWIOPHOE XKEeNe30, MUHEPAIbHBIE KUCTIOTHI, APOMATUUECKUE CYITb-
doxucaors (GeH30M, TONYON U Ap.), AaMMOHUEBBIE CONU MUHEPANBHBIX
kucaoT u ap. Ilpu Temneparype 50-165°C MOTYT MCIONL30BATBCS Opra-
HH4YECKHMe KUCIOTH (I1aBeneBasi, MypaBbUHast, GEH30iiHAas, IUMOHHasL,
GopHast ¥ Op.), HEKOTOPBIE COJM OPraHUYECKUX KUCTOT, XJI0pUA Mar-
HUf, cyabdathl ATIOMUHUA U Xene3a. B pactBop MDC mMoxHO 106a-
BUTB 5-50 % HanomHUTeNei MUHEPATEHOTO U OPTAHHYECKOTO MPOHCXOXK-
JieHNst (TUTIC, CHITHKAT allOMMHMSA, ApeBecHas Myka, Top®d M ap.). Bo spe-
M$l OTBEPXAEHHS, KOTOPOE COCTARIAET 1-3 4, IPOMCXOAMT peakiysl mno-
JIUMEPU3ALIUK ¢ 06Pa30BAHHEM BOIOMPOYHOTO ITOTUMEPHOIO KaMHSt, CTOM-
KOTO K arPecCUBHBIM cpeaM. [103TOMY TaKhe TAMITOHAKHbIE CMECH MOX-
HO MIPUMEHATH NPY LEMEHTHPOBAHUY TIPOTYKTUBHBIX MACTOB.

Ipu yBemudeHun cogepxanua MOC (nampumep KC-11) B peuen-
Type TaMMOHaXHON CMeCH YMEHBILAETCsl BPEMsT HAuala CXBATBIBAHWSL, 4
MPH CHUXEHUM — yBeauyuBaeTcs B 1,5-2 paza. [ns ycKopeHus npouec-
ca nonukoHzencauu MOC npu 1iskux temneparypax (0-20°C) sso-
nasrest yekoputeau (nydwe Ca(OH), mo 4%).

M®OC He roployM, He B3pbIBOOMACHBI, IKOJIOTUYECKU OE3BPEAHBI,
OTHOCHUTENBHO HELOPOrH, TEMIIEpaTypa 3aMep3anus ot 15 xo 50°C, cpok
xpaHeHUs oT 4 4 10 1 roga. Beinyckatotest OAO «Ypanxumiact», I. Hux-
Huit Tarnn, CeepwioBckoii 06:1.; TioMeHCkMit 3aBon miactMace; OAO
«Xumnpom», t.Hosouebokcapck, Uysatlickas pecnybnvxa; OAO «Kap-
Bonur», £.OpexoBo-3yeBo MocKoBCKoit 061, U ap.

Tepmopeaxmusnan cmoaa TC-10 otHOCHTCA K pesopunHodeHoadop-
MaILAETUIHBIM OJIMTOMEPaM, BLINYCKAaeTcs B Buze nopoluka no TY 38-
10928-79 ¢ pactBopuMocTbIO B Boje 1:1 1 xuakoctu o TY 6-02-667-76
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¢ p=1160 kr/M* 1 BzKOCTBIO N0 TIpUGOPY B3-4-40-150c. Npumenserca
mpu TeMnepartype 50-80°C ¢ orsepauTesneM ypoTponuH, GOpMainH ¢
p=1070-1110 xr/m’ wiv mapadopm npu ux nobaske ot 5 10 12 % ot Mac-
cBI cMorbl. [1py 3TOM oTBepaUTENDb TOGABISIETCS B BOLY M CMELLIMBAETCH
€O CMOJIOIi B COOTHOLIEHNH |:1. OCHOBHBIM HerOCTaTKOM Xuaxoro TC-
10 siBIsieTca pe3koe 3arycTeBaHMe NPU OTPULATENBHBIX TeMITEPaTypax
OKpyXatoueit cpefibl.

Dyphyponauemonossiii motomep DA BbITIyCKaeTCs B BUIE XKHMAKOCTH €
p=1090-1170 Kr/M’, TepMOCTONKOCTE KoToporo 200°C. Tipn npuroTosie-
HUM TAMIIOHAXHO# cMeck BBoauTcs 10 10 % rpaHyIMpOBAHHOTO YIIPYTO-
TO HAIIONTHUTENIS , TIPU STOM PacXoll OTBEDAMTENS YBETUIUBACTCS.

Ypomponun (rexkcamerunenterpamnt) — (CH,),N,, Huskomonexy-
JIAPHBIA IOAMAMHIH XUPHOTO PAda, XOPOLIO PACTBOPUM B Boge (45-150 ¢
Ha 100 r Boabt) M cnupTe. BoinyckaeTcss B BUAE NOPOIIKA MIOTHOCTHIO
1250 kr/M® o TOCT 1381-73. TINOTHOCTh HacHIIEHHOTO BOTHOTO pa-
crBopa cocrassier 1100 KI/M”, 3KOTIOTHYECKN Ge30MaceH, TUTPOCKOMH-
4yeH, He okasbiaeT ocobo BpedHOTo BIMAHNA Ha MapaMeTpsl 6ypoBOro
pactropa. [Tpumensts nydwie ¢ KCCB. Tpu nobaeke yporponuua 0.1-
1.0% xOoppo3nOHHas CTOWKOCTb CTany ToBbilaercst B 25-150 pas. Boi-
myckaetcss AK «XumII3K», nMockaa.

Peroa (kapboHosas xucnora) CsH,OH BeinyckaeTcs B BUle XUIKO-
cti (KameHHOyroibHbIR) o FOCT 5361-62, KpycTaLIOB (KaMEHHOY-
ronbHbid Texuuueckuit mo TOCT11311 — 65 u cuntetiyeckuit no FTOCT
236-68). Pactsopimocts B Boae 800 r/100cM’, A10BHT.

Dopmaruy HCHO sBasiercss BOAHBIM PacTBOPOM (opMaibiernia
u nipounspoautcs no FTOCT 1625-75 B Bune GeclBETHOM XUAKOCTH 33-
37%-10l KOHUEHTPALIMY, NIPU XPAHEHUH KOTopoit obpasyetcs HeGoMb-
1ok OCanoK, pacTBOPSICIINIiCS Ipu Temmeparype He Boie 40°C. Xpa-
HUTCH B CTEKIISTHHOM UM aTIOMUHUEBOH Tape 1pH TeMrepartype 34-45°C.
TokcuueH. Beinyckaetcss OAO «Kap6onut», r.OpexoBo-3yeBo MockoB-
CKOit 00611, v ap.

Xnoproe mceneszo FeCl, umyckaercsi no TOCT 11159-65 B sune
KPUCTALIOB HHUONETOBOTO 1IBETA C TEMHO-3¢NEHBIM OTTEHKOM W PacTBO-
pa KopUYHeBo-KpacHoro npeta ¢ p=1300-1550 kr/ m’, 4To COOTBETCTBY-
et 50-60%-Hoit koHuenTpaunu o TYMXITI 4314-54.
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Kpeson CH,C,H,OH Brinyckaercs B BMAE GECLIBETHBIX KPUCTANIOB
no F'OCT 11312-65 v xunkocty ([1AB) rioTHocTbio 1034-1046 kr/v’,
PacTBOPUM B OPraHMYECKUX PacTBOPUTENAX. Kpesos BBOAUTCA B HedTe-
MPOAYKT NpPH HOMYyYeHUM HeTELEMEHTHBIX PAacTBOPOB, CIIOCOOCTBYIO-
LK KX PAIKWKEHUIO NIPH TOBBIILIEHHBIX TeMMepatypax. IpumepHbIi
€OCTaB GBICTPOCXBATHIBAIOIISHCS CMECH, KI/M”: TaMITOHAXHbIH LleMeHT
— 100; ausensHoe TomuBo — 30-40; KanbUMHUPOBaHHAS coma 4o 60;
kpeson — 5-10.

Kepamzum npescrapiseT coOOOH MCKYCCTBEHHbIIA MOPUCTBIA HATONHY-
TeNb € Pa3MEPOM YacTHll 5-25 MM, oGbeMHol Maccoit 300-900 KF/M} , A0~
6aBKa KOTOporo cocTapiser or 3 1o 15 % v Gonee oT Macchl LieMeHTa,
TaMIOHaXHBI PacTBOP ¢ KepaM3UTOM 3aKauyHBaeTCs Yepe3 BOPOHKY Ha
yCThe CKBaXMUHbI. Boimyckaerca mo FTOCT 9757-70.

Cuaurazons NOJYYaloT MY B3aUMOIEHCTBIM XUAKOIO CTEKIa U pas-
JIMYHBIX KOATYJISSHTOB (HAaNPHMEP, COJISHON KHUCIOTHI ).

B11-92 (cuMycaH) — GUOMOTUMED, NIOAKCAXAPUI, NOMYUSHHBIA U3
HEMUILEBOTO ChIpbi — STHUJIOBOTO CIMPTA, ABMSETCA AHAKOTOM OHOMO-
numepa «amynbcal» (CLUIA). B 3tux monmcaxapuaax UMEIOTCS OCTATKH
BBICIUMX XHPHBIX KUCJIOT, IOITOMY OHU 001aHaI0T MOBEPXHOCTHOM aK-
TUBHOCTHIO. BI1-92 TepMocToek (100-150°C), conecroek, Mo 3aryuiaio-
el COCOGHOCTH He YCTYNAET KCAHTAHY U CKIEPOTIIOKAHY, HO UMEET
BWJI TACTHI, MO3TOMY HeynoOeH TpH paboTe B 3UMHUX YCNOBHAX.

BosokHMCTBIE HanOAHUTEIH

Kaponoe soaokno Boinyckaetest o TY 39-190-88, u umeer anuny
Hutel 10-22 MM, comepxaHue Apo0IcHOM PE3UHBI PA3MEPOM 10 2 MM He
bonee 30%, 2-7 MM He Gonee 15 %. fABnsgeTcs OTXOOOM pereHepaTHBIX
3aBOIOB.

Jlpesecrvie onuaku BbITYCKAIOTCS € Pa3MEPOM YaCTHH | -6 MM, HacBIIT-
Hoit Maccoit 324 Kr/M’, ABIAIOTCA OTXOHAMH NepeBOOGPatATHIBAOLINX
NpeanpuATHi U MeGeNbHBIX PabpHK.

Jpesecnan myxa suinyckaercs o TOCT 16361-87 mapok 120, 180,
250, 500 1 T ¢ pa3sMepoM HacTHL OT HECKONBKUX 10 COTEH MUKPOH, HMe-
€T BBICOKO PA3BUTYIO OBEPXHOCTH ¥ MOPUCTOCTD, 00PA30BAHHYIO 3a CYET
ITYCTOT MEXBOMOKOHHBIX NpocTpaHcTB. Ha MoBepXHOCTH YaCTULL pacro-
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JIOXEHb! TOHYaRIIME BOJIOKHUCTHIE OTBETBAECHMS ((hUOPUIIBL), COCO6-
HBi¢ CTPYKTYPHPOBATECS € APYTHMH YacTHIIAMH 32 cueT X pu3nueckoro
B3anMozeicTBusl. TIpUMeHseTCs Takxke LI MOBbIILEHHS HedTeoTaun
M M30JSLMHU IPUTOKA Boabl. Brimyckaetcss OAO «KpoHa», cr.lllaxyHbs,
. Baxtanrckuit, Huxeropoackoii o6.1.

Texnuueckan kowma Niepell UCTIONB30BaHUEM Pa3pbIXIsIETCs HO yac-
THI HEOOXOAUMBIX PasMepoB. BITYCKAIOT NPeANPUATHS CTPOUTEIBHBIX
MaTepHanos.

Ytk eoaoxkuucmoti epeld UCTIONB30BAHUEM PA3PLIXAAETCA 1O HE06-
XONUMBIX Pa3MepoB. SIBAsSETCS OTXOI0M XJIONKONiepepabaTbiBaloUIMX 3a-
pogos FOCT 6015-72.

Hanoanumens mexcmuns npopesunennviti (HTI1) Bemyckaetcs no TY
38-306-18-79 ¢ pasMepom uacTul He Gonee 5 MM — 85%; 5-25 MM —
10%; 25-30 MM — 5%, Bbinyckaercs npeanpuatiem «KpacHblit Tpey-
ronbHuK», I. CankT-IleTepOypr

Acbecm BbiycKaeTcsl ac6ecTOBHIMU NpeanpusaTusamMu mo I'OCT
12871-93E. WUcnonp3yoTcsi HU3KOCOPTHBIE MapkH A 6-45; I1 6-30; K
6-30; 7-300.

Koxca-«20pox» iBIsIETCS OTXOLOM 00YBHBIX M KOXEBEHHBIX ITPEITPU-~
STU#, pa3Mep yacTUIl 10 10 MM.

Xpomosas cmpyxcka SIBISIETCS] OTXOIOM KOXEBEHHBIX IPEANPHSTHH.
TonumHa 0.5-1 MM; wuHa oo 150 MM; wnpyuHa 1o 10 MM.

IpauyaupoBaHHbie KecTKHe HATIONHUTEU

Opexosas ckopayna SBIsSETCS OTXOIOM ITPU NepepaBoTKe OpexoB.
Pasmep yacTull 2- 18 MM; TOTHOCT 1600 Kr/M°

Hlebenb u necox u3 nemsvi, 6CHyHeHHO20 HepAUMA BHITIYCKAIOTCS TIpe[-
MPUSITHSIMU CTPOMTESIBHBIX MATEPUANIOB B APOOIEHOM BHAE € HACBHITTHOM
Maccoit cootercTsenHo: 500-600 kr/m’; 1200kr/m’; 75-250 kr/m’.

Ipaeui u necox u3z xepamsuma, mpeneaa, OUaMoMUMa BHITTYCKAKOTCA
MPeANPUATUAMHU CTPOUTEIBLHBIX MATCPHAIOB B APOOJICHOM BUIE C Ha-
ChITHOM Maccoit cooTBETCTBEHHO: 300-500 Kr/M’; 500-1000 Kr/M’; 425-
1000 kr/m”,

Tepmonop npencrasisier cob6oi MPOOYKT NMepepaGOTKU LIETyXH Ka-
ka0-00608, KOTOPHII IPOM3BOAUTCA B BUIE TOHKO AUCIEPCHOTO NOPOUI-
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Ka ¢ pasmepom yactull 0.01-0.25 MM 1 rpanya 10 8 MM, Nipu 3ToM ero
ILTOTHOCTH cocTannseT 1100 kr/m’, HackinHas Macca 506 Kr/m’, no6aska
2-4%. PeareHT npeqHa3HaueH B KAYECTBE KOJBMATAHTA MpPH JMKBHIA-
LHU NOMIOUIEHUH cpeaHeil HHTeHCHBHOCTH, 4 TAKKE JONOTHUTEBHOTO
BPEMEHHOTO (10 3-X CYTOK) CHUXEHHs1 QUALTPALIIN NPECHBIX CYCTIeH-
3uif B 2 pa3a 6e3 TIOIMMEPOB, YACTUYHOrO CHIXEHUs NJIOTHOCTH M T10-
BBILIEHMS CTPYKTYPHO-MEXaHHYECKHUX CBONCTB GYPOBBIX PacTBOPOB.
Brinyckaetcst hupmoit «baaro», . Camapa.

TpanyasposanHbie YNpyrue HaNoHHTENH

Pe3unosan kpowka sIBISAETCS OTXOLOM UIHHOPEMOHTHBIX H PE3WHO-
TEXHUUECKUX TTPEAnpuaTuii. Beinyckaerca no TY 381-055-90-91 ¢ pa3-
MEpOM HACTHIL 1-5 MM, HAaCHITIHOM Maccoil 240kr/m’,

[potnenasn pesunosas kpowxa JAP-25; IPX-25 BoinyckaeTcs WWHO-
PEMOHTHBIMHU TIpeANpUATHIME 1o TY39-05-009-77 ¢ pa3MepoM HacTuLL:
JP-25 — ycnoBHblit auaMerp 3-4mm; mwinHa 3-25 mm; JIPX-25 — xno-
1bsi, KOMKH € YCIOBHBIM TUAMETPOM 25 MM.

Hanoanumeno dpobaenan pesuna (HAP) Boinyckaercs o TY39-926-
84 ¢ pasmepom vactvu: HIAP-10(3 -10mMm); HIAP-15 (5-15Mm); HOP-
25(8-25MM) SIBISIETCS OTXOMOM PETEHEPATHBIX NPEIIPUSTHIA.

Byakanuzuposanrsie omxo0st aamexca Bbinyckaercst mo TY39-04-15-
79 ¢ paamepoM gactui: BOJI-10(3- 10mm); BOJI-15(5-15mMm); BOJI-25(8-
25mm); BOJT-50 (15-50mm); BOJI-100(25-100Mm). Ssnstercss 0TX0O0M
AJieKCHHCKOro xuMKoMmbrHata Tynbekoit 06, 1 ap.

Ihacmunuamoni ynpyeuis hanoanumens Boinyckaercs no TY39-04-15-
79 B BUIE TJIOCKMX YacTHL pazMepoM 1-30 MM; TonmHoM 1o SMM. SB-
JIIETCH OTXOIOM AJIEKCHHCKOTO XMMKOMOHHATa Tynbekoil 0611., M Ip.

YeuwryituaTbie HANOJTHHTEH

Lleanoghanosas cmpyxcka BoInyCKaeTes ¢ pa3MepaMK: TOMILMHA 25-
60 MrMm; 1wnpuaa 2- 10 MM; TmHa go 100 MM; maoTHocTs — 1150 Kr/M’.
ABnsieTCA OTXOAOM MPSANPUATHI NO [IPOU3BOACTBY CUHTETHYECKUX U
MOTMMEPHBIX BOIOKOH.

Crioda ¢paoeonum 0jist GYPOBBIX PaCTBOPOB Bhinyckaetcsi o TY 21-25-
227-92 ¢ pasmepom yactha; CPB-10 xo 10 Mm; CPB-20 10 20 MM; CDPB30
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10 30 MM; WioTHOCTS 2800-3200 KT/M’. SIBIAETCS OTXONOM OGOraTHTE)Ib-
HBIX KOMGHHATOB W MPEAMPUATHH 10 TIPOUIBOACTBY CJIOIBL.

Bepmurysum prinyckaerca mo TOCT 12863-92 B Buze KpymHo-3ep-
HUCTBIX YACTHIL HACHIHOM Maccoit 250 Kr/M’, MCTHHHOM MUIOTHOCTHIO
2300 xr/m”. TIpn JTHKBMIAINY OTIOMIEHNI B NCXOAHBI CTAGIITHSHPO-
BaHHBIN PacTBOp ¢ BA3KOCTIO 30c no6asisieTcst HeTh U BEPMUKYAUT B
cootHolieHuH (4-5):1, nepemeuBaercs 30 MUH. U BBOOUTCS TIO LUKITY
B GypoBoi#t pacTeop. Pacxom BepMuKyIHTa Ha | M’ GYpOBOro pactsopa
coctasnsier 40-50 Kr. SIpseTcs OTXOLOM IPENTIPUSTHI 110 ITPOU3BOI-
CTBY KaOJHHa.

6.2 OBBAJIbl IMTMHUCTLIX NOPOA

AHAIM3 FOPHO-TEONOIUYECKIX YCJIOBUI BYpeHHUs], COTPOBOKAACMBIX
YACTBIMH OCHITISIMU U 06BAIaMHU, TOKA3bIBAET, YTO B OONBIIMHCTBE Cilyda-
€B 3TH OCJIOKHEHUS! BO3HUKAIOT ITPH BCKPRITUM ITTMH M [ITMHUCTBIX TOPOZ,
C AaHOMAJIbHO-BBICOKMMHU: NTOPOBbIM KaBJICHUEM, OOBEMHON TLIOTHOCTBIO,
AOPUCTOCTDIO, BIAXHOCTHIO M MUHEpaTU3alieil MopoBoi Bogsl. O6BaIb!
MOPOJL 33Y4CTYIO NPUBOJSAT K TSXENBIM MPUXBATAM U CHIDKCHUIO TEXHM-
KO-3KOHOMHUECKHX MTOKa3aTeseld GypeHusi, TOSTOMY HX IpeayHpexieHie
ABJSIETCS ONHOM M3 aKTYaIbHBIX 3a0a4 MpU OypeHUM CKBAXKHH.

TopHo-reonoruyeckue dakropbl 06BanoB (MEPEMATOCTh, GObLUHE
yIAbl HAKJIOHA TUIACTOB, IOPUCTOCTD, TPEUIMHOBATOCTD, CJIOUCTOCTD,
razo— ¥ BOAOHACHUIIEHHOCTD, MUHEPATLHBIH COCTAB) He TIOAAAKOTCA pe-
TYITUPOBAHUIO U [TPK HEAOCTATOUHO 060CHOBAHHOU TEXHOTOTHH MPOMBIB-
KU 1 OypeHus CTAaHOBATCS PELIAIOIIEH MPUIMHOA BO3HUKHOBEHMS JaH-
HOIG OCNOXHEHHUS. YCTOHUMBOCTE CTEHOK CKBRXUHBI onpelensiercs
HU3UKO-XUMUYECKHMU TIPOLECCaMH, ITPOTEKAIOLIUMMH B TIMHUCTHIX
AOpOJax MPH WX KOHTAKTE C (PUIBTpaTaMU OYPOBBIX PACTBOPOB HA BOJ-
HOU OCHOBE, KOTOPBIE 3aBUCAT OT CTeNeHU, CKOPOCTH, HepUosia U JaB-
neHus Habyxauust. HukHss rpaHmna HaGyxaHus IIIMHUCTBIX TIOPOJL pac-
rojaraeTcsi Ha rIybuHe, rie JaBneHKe 0T COGCTBEHHOrO Beca MOpPOAbI
paBHO IaBiacHUIO HabyxaHus. [TosToMy Ha Gonblnx miybuHax Habyxa-
HUE HEBO3MOXHO 6€3 pasTpy3KH TOPHOTO JAaBICHHS.
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IMuHuCTbIE TOpoAEl TMAPOGWIBEHEL U QPH3UKO-XUMUUECKU B3AUMO-
HefcTBYIOT ¢ (hHABIPaTOM BYPOBOTO PacTBOPa, YTO BBI3BLIBAET MX HAOY-
XaHHe, JaBJICHUE BHYTPH TIOPOIBI, M KaK CIeNCTBUE, PaspyllicHre 1 00-
BaJI. JTO B3aUMOJCHCTBHE 0BYCTIOBIEHO 3JCOPGLIMOHHBIMK, OCMOTHYEC-
KMMH ¥ KAMULTAPHLIMY siBsieHusiMU. [1pu agcop6iioHsoM HabyxaHun
MEXIMAKeTHOTO TIPOCTPAHCTBA B aprUTHTAX M IMUHUCTBIX CHAHLAX,
duisTpat (Boga) NOCTYIAET MO TUIOCKOCTSIM CIAMHOCTH U aICOpOUpyeT-
s Ha BHCIUHHUX U BHYTPEHHHX 6a3a/IbHbIX TIOBEPXHOCTSIX (rpaHsix). XoTs
KOJNIMYECTBO a1copOUpyeMOoil BOIBI Malo M CTEMeHb HAGyXaHNs X HeBe-
JIUKA, BBUY KAOJMH-THIPOCTIONUCTOIO MUHEPATBHOTO COCTaBa, obpa-
3yeMasl NTOBEPXHOCTb CKOJBXEHUSI MEXAY TLTACTUHAMU M PACKJIMHUBA-
I0lliee JaBJIEHNE NPUBOMLAT K MX CIBUIY OTHOCHTEJILHO OPYT JPYTa W UH-
TEHCHBHBIM OCHIIIAM K 06BaiaM. [T03ToMy YeM MEHBIIE BaXHOCTD IMIHH,
TeM OHM YCTOMYMBEil ¥ HAOBOPOT, a TaKXe YeM MeHbllIe WX yoeabHast
MOBEPXHOCTH, TeM MEHBIIE MOTPEGHOCTD BOLB LIS Pa3pyLUIeHHs DIVH U
Hao60poT. B IMUHKUCTRIX cnaHIax NposIBASETCs: TAKXKe ASHCTBIIE Karml-
JISIPHBIX CUJI, KOTOPOE OTPaHHICHO TIEPUONOM NPONUTKYU Nopoxsl. [pn
HATMYKMU OBIEH BAAKHOCTU 6-8% 0BGpasibl BCeX [ITUH TEPSIOT YCTORYH-
BOCTB, OOpYIIAOTCS M 06BaMBaIOTCs. TO Xe caMoe IPOUCXOIUT TIPH 0-
CTIDKEHMH HAITPSLKEHWH, MPEBBIUIAIOIINX TIpeaesT POYHOCTH NIOPOL B
TIPUCTBOJIBHON YACTH CTBOMA CKBAXHHHEIL.

Boabuioe BAMsiHYE Ha YCTOMYMBOCTD TIOPOA OKa3biBaioT Audbdy3us
M OCMOC, BIepBble 00HapyxeHHBIH eiie B XVIII Beke. Ocmoc npencras-
JisteT cOBOi SIBIEHHE CAMONPOU3BOILHOTO TIPOHUKHOBEHUS (I dy3un)
PACTBOPHMTENS Yepe3 MOMYNPOHULIAEMYIO TIEPErOpOAKY M3 pacTBopa ¢
Gonblled MUHEpaM3alliel B pacTBOP C MeHbIUEH MUHepaau3alued 1
€r0 MOXHO OTHECTH K Pa3psly 3JeKTPOKUHETUYECKUX MPOLECCOB, KaK
Pa3HOBUIHOCTD 3aeKTpoocMoca. [loaynpoHuLaemMas Ieperoponxa rnpo-
TTYCKAeT PACTBOPUTENE H TOJHOCTHIO 33J€PXHUBACT PACTBOPCHHOE BELIE-
cTB0. OCMOTHYECKUI HPOLECC KOMUYECTBEHHO OLIEHUBACTCS OCMOTH-
4eCKUM [JaBJIEHUEM PacTBOpa, MO KOTOPHIM MOHMMAETCst TepMOAMHA-
MHYECKOE CPOIACTBO MEXIY KOMITOHEHTAMU, OTHECEHHOE K €IMHULIE pa-
cTBopa pactBoputesnsi. OCMOTHUECKOE AABIEHUE JOCTATOYHO BEJIMKO U
MoxeT Konebarbes ot 0.5 1o 7.5 MIla B 32aBUCUMOCTH OT THTIA ¥ KOH-
LICHTpailii COJM B PACTBOPE, 4 TAKXKE PACTET C YBEJIMICHUEM TeMilepa-
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Typhl. Hanpumep, conu KaibLins passuBaioT B 5-6 pa3 Gosibiliee OCMOTH-
4eCKOoe JABJICHUE, YEM COJIM HATPUS W KAITUS, a YCTOMYHBOCTD TJIMH CO-
XpaHsIETCSl HEBCETHA.

Pone nomynponniaemoit MeMOpaHb! BHIMIONHAET [MIMHUCTasA KOPKa
U NPUCTBOJIBHBI CIOM NOPOA, TAe Mo ASHCTBUEM OCMOTUYECKOTO AaB-
JIEHUsT GUIBTPAT (BOJA) MOXET TIPOHMKATD B IOPOJY, ECNU MUHEpaIu3a-
1IMst IOPOBOIA BOJHI BhILITE, 4eM B B6yposoM pactsope. [1pu sToM mpouc-
XOIMT YBJAXHEHHE TIOPOABbl, BO3HUKAIOT BHYTPCHHUE HAaNPsXKEHUA 33
cyeT HeOOoJIBIIOro Nepernaga OCMOTHYECKOTO JaBICHHUS B CKBaXUHE U
acTe, CBA3W MEXAY YaCTHLAMH OCabnsioTcs, o6beM yBEINUMBACTCH
¥ MPOMCXOINT oGBas. [IpuyeM, NOAYNMPOHULAEMOCTb [IMHBI 00YCIOB-
JIeHA ee 3apsKeHHOCTBIO, T.€. HAMTMYNEM JBOHHOIO JJIEKTPHIECKOTO CJIoS
(19C) Ha MOBEPXHOCTH KOHTAKTHBIX YMACTKOB. [IpK 3TOM CHavana aud-
¢yHIUpYIOT B IIMHE aHHoHsl OH', mMelomne oTpunaTesbHbIR 3apaa,
3aTEM KATHOHbI, KOTOPHIE COBEPIIAIOT MEPEeHOC XuakocTy. Harnpumep,
B OOBIYHOM BOJE IJTMHA paspyuiaercs yepe3 2 yacos, Boga + NaOH —
yepes 2 yaca, Boga + 10% NaCl — uepes 6 yacos, Boaa + 10% KCI > 100
4acoB. YcToitunBocTb rvH npH Beone KCl o6bacHsIeTcs BEICOKOMH Mo~
BUXKHOCTBIO MOHA KA/Usl, KOTOPbI HEATpaIM3yeT OTPHLIATENbHBIH 3a-
psiI aHUOHOB M caMoil MOPOABI, [IpeJOTBpalias paboTy OCMOTHYECKOTO
Hacoca.

Mpu onnHakoBo#t MUHepanu3auuu 6ypoOBOIo pacTBOpa U [OPOBOMH
BOJbI OCMOTHYECKHIA MEPETOK MPEKPAIIASTCs U HACTYITAET OCMOTUYEC-
xoe paBHoBecue, [1pu MuHepanu3auun 6ypoBoro pactsopa bonbiie, 4eM
[OPOBOIT BOMbI, BOBMOXEH MEPETOK BOIB U3 IUIACTA B CKBAXUHY (OCMO-
TUYECKM I JPeHaX), YTO NPUBOAMT K YIPOUHEHUIO IIMHUCTBIX NOPOI.
HeraTuBHoE BIHSIHUE HA YCTOMYMBOCTH OKA3bIBAET U OOpATHBIN 0CMOC
(TIpMHLMIT MONYYEHUS OTPECHEHHOM BOIBI), KOTa MO AEHCTBUEM TIe-
penaga JaBaeHMsi HE3aBUCMMO OT MHUHEPAIM3allii MOPOBOii BOABI MO-
KET MpOocaunBaThes pecHas Boga. JaHHOe SBJIEHHE MPUBEIET K pas3-
6aBACHUIO (CHWXEHUIO MUHEPAIU3allK) NMOPOBOA BObI, YTOJLICHHIO
TMAPATHEIX 000J049eK BOKPYT IJIMHHUCTBIX YaCTUL U CHUXEHUIO YCTOM-
YUBOCTH CTEHOK CKBAaXWHBI.

TepMOOCMOC TIPOSBAACTCS IPH PA3HOCTU TEMIIEPATYP PACTBOPOB,
pa3feNeHHbIX NOMLYIIPOHULIAEMOM TEPETrOpOIKOi, e NMepeHoC ocyile-
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CTBJISIETCS B PacTBOp ¢ Gosblied Temnepatypoit. KamusispHeiit ocMoc
MPOSIBAACTCS MPU HATMYUA aKTUBHOH NMOJYNTPOHUUAEMOR MeMOpaHbl,
MaTpMLla KOTOpo# ofslafaeT OTpULATENbHON aICOPOLUMOHHON Croco6-
HOCTBIO K KOMIIOHEHTAM PacTBOpa. DTO NMPUBOIUT K [EPEHOCY BOABI U3
pacTBopa ¢ MeHbilUeH MUHEepaTU3aUMell B pacTBOp ¢ GoMbllei MUHepa-
nuzanmedt. Tak Kak IJIMHMCTEIE MOPOB! MPAKTUYECKH HETIPOHMLIAEMBI
0.510° MKM?) 115 KMIKOCTEl U ra3os, sIBEHIE 0CMOCA TIPOMCXOAMT
cTyneHYarto (mepBblfi coil, BTOPOH U T.A.) MPU CHILHOM BO3PacTaHMU
o6beMa rauHbl. Tak, | KT cyXoro HaTpHEBOro MOHTMOPHUILUIOHHTA MPH
HaOyxaHUH agcopBupyeT 0.5 T BOIbL M €ro 00bEM YBETMYMBAETCS B 2 pasa,
a3a cyeT ocMoca oH BOupaet 10 r Boasl U ero o0bem Bodpactaet B 20 pas.
OCHOBHBIMU MEPONPUSTUSIMH 10 MPEAYNpPEXIECHHIO 0OBATOB MTHHHUC-
ThIX MOPOJL AABJSIETCA NPABIILHBLA BRIGOP TUIA M TIapaMeTpoB GypoBoro
PacTBOpa M XECTKHH KOHTPOIb 33 MUHEPATM3ALMEH U KOHKPETHBIMHU
KaTMOHaMH, QuibTpauueii u BenunHoi pH.

HHorna OblBa€T AOCTATOYHO OTPEryNUpoBaTh BeanuuHy pH, 4yTo6
NPEKpaTWINCh 00Banbl M HaGyxaHue nopod. [Toatomy npu pa3bypusa-
HUH TJIMH C BBICOKO# CTENEHbI0 HabyxaHusi (MOHTMOPWJUIOHUT), pH
¢dunsTparta 6ypoBOro pacTsopa Ha BOLHOW OCHOBE HO/IKCH OBITb B Ipe-
nenax 6-7, co cpenHeit cTeneHpio HabyxaHus 6-9 u B c1abo HaGyxalowmx
cnaguax 8-9.

ITpu paszbyprBaHuM cnabo yBNaXHEHHBIX apTHIUIMTOB U CIaHLEB
TPUMEHSIOTCA HHIMOMPOBaHHEIE (B NEPBYIO OUEPedb MATOCHIMKATHBIH)
THIIBI GYPOBBIX PACTBOPOB ¢ (GHbTpaLmeit 2-3 cm’/30 Mun. U B xpaii-
HEM CITyuae, pacTBOPbI Ha YTIEBOAOPOAHOM OCHOBE (HHBEPTHLIE IMYJIb-
CHU, U3BECTKOBO-GUTYMHBIH pacTBOP) U ra3oobpasHbie areHTH. Hemosb-
30BaHHE KANbLUUEBbIX THIIOB PACTBOPOB (HANPHUMEP, U3BECTKOBOIO) HE
NpeAOTBpAlLlaeT HabyxaHe ¥ OChINM CJNAHLIEB, & JIMLIb PACTATMBAET 3TOT
NpolecC BO BPEMEHH, KOTOPOTO MHOLAA AOCTATOYHO, YTOOHI 3aKOHYUTE
CKBaXHHY OypeHueM. DbdeKTHBHBIM MEPONPUSITHEM MO MPEAYIPEeX-
JIEHUIO OCBiNe aprU/UIATOB SIBJISIETCS YCTAHOBKA CHIKKATHBIX BaHH. s
STUX Leledl TOTOBUTCS 10 6 M’ cMecH, cocTosuiei us 7-10% cunvkata
Hatpus, 2% KML u nepen noaveMoM GypuibHbIX TpYO 3aKauMBaeTCs B
CKBaXXWHY B MHTEPBaJl 3ajJeraHys [IUMHUCTBIX MOPOod ¢ 00d3aTeIbHbBIM
MCIONIb30BaHUEM Oy(epHOH XUAKOCTH. MexaHU3M JaHHOTO ABJIEHUS
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3aKITIOUACTCA B MPHOBEHHOM peaKilMu CHIMKATA HATPUS € KATHOHAMM
IBYX~ ¥ ITOJIMBAICHTHBIX METALIOB DIINH ¢ 00pa3oBaHUEM MATOPACTBO~
PHMBIX TUAPOCWINKATOB, BHMANAIONIMX B OCAZOK U KOJbMATUPYIOIIHX
TOPOBOE MPOCTPAHCTBO, CHILKAsA KOCTYI (huiIBTpaTa OYypoBOro pacTso-
pa. Kpome atoro, npu cHmxenuy pH 10 7 1 MeHee, MOXeT IapajuiebHO
TIPOUCXOIUTE peakliusl 0Opa30BaHMs Teslel KPeMHHUEBBIX KUCTIOT, TAKKE
061a1AI0LIHX BEICOKUMH TaMIIOHAKHBIMHM CBOMCTBAMHU.

Ipu pas6ypuBaHUU IIUHUCTBIX CHAHHEB, MOABEPTILNXCS TEKTOHU-
YeCKUM HApYIICHHSIM W HAIMYHU GOJBIINX YIJIOB MMafeHHs TIAacTOB,
HCTIONB3YeTCs HeIUCHeprupyoiiriics 6ypoBoit pacTBop ¢ GWIbTpany-
efi o 5 eM’/30 MHH. (XI0pKaTHeBbIi ¢ 106aBKoi [TAA 1 GHOTIONMEPOB
THia «XC» win «K.K. Pobyc»).

[Ipu pa3bypuBaHUH CpelHEYBAaXHEHHbIX ITMH (aprULTUTEH, CJaH-
LIH ¢ BKJIIOYCHUAMY MOHTMOPHJUIOHUTA) HCTIOJB3YIOTCS TIOIMMEp-TI1-
HHUCTHIE [IPECHBIE M MHTMGHPOBaHHEIE THIIBI PACTBOPOB (KaMbHHEBbIE,
KaJlMeBbIe) THITHI PaCTBOPOB ¢ (IUIBTpaIHei 10 5 M’/30 MHH.

Ilpu pa3bypUBaHUU CHILHOYBIAaXHEHHBIX HAOYXawINUX TJUH
(MOHTMOPWIOHHUT) UCITONB3YIOTCS XIOPKANMEBHE W KatuHHO-MaTHU-
€Bble TJIMHUCTBIE PacTBOPHI ¢ duiabTpauued go 15 CM3/30 MMH., a TIpy
GONBLINX r1yGHHAX — WHBEPTHBIE IMYTBCUU C PETYINPYEMOM aKTHBHO-
CTBIO BogHO#M dassl. [Ipy 3TOM IUIOTHOCTE PACTBOPOB IPU HEOGXOIMMO-
CTY JOMKHA OBITh PABHA PAIUEHTY aHOMATBEHO-BBICOKOTO MOPOBOTO 1aB-
sietust. OGs3aTeTBHBIM YCTOBHEM SIBJISETCS CHUXEHTE 10 MUHUMYMa KO-
neGaHUi TUIPOCTATUYECKOTO JABICHMSE TIPH CITYCKO-TIOAbEMHEIX Olle-
paLUAX, YTO JOCTUIAeTCs PETYAVPOBAaHHEM CTPYKTYPHO-MEXaHHIECKUX
CBOMCTB OYPOBOTO PacTBOpa.

pu pa3bypuBaHUU KOMTOULATBHEIX MOHTMOPHIUIOHHTOBHEIX TJMH
¢ TIPOMBIBKOM TIPECHBIM TTOJTMMEPHEIM ITHHKCTEIM PACTBOPOM (110 KO-
JIOTHYECKNM TPEGOBAHUSIM) BBOQMTCS O 5 KI/M® MHIHOUTOpA Habyxa-
Hus — anammMonuiidocdara (NH,),HPO,.

Jna npeaynpexaeHnst 06BaIoB J0ObIX IMIMHKCTEIX TOPOX O4eHb 3¢~
dhexTrHa nobaBka 1-1.5% BEICOKOOKUCIEHHOTO GUTYMA B BUAE IMYJTb-
cud 10-15% koHuUeHTpauuK B Au3esibHoM Toruuse win CCh ¢ 0.1-0.5%
SMYJIBraTopa.
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6.3 NJTIACTUHECKAS AEDOPMALIUA NMOPOJ,

IMnactnyeckas aecopMalust (TeueHKe) MOPos IPOSBISIETCs], Kak fpa-
BWIO, [IPU HANPSDKSHUSIX, 3HAYKUTENIBHO MEHBITHX TIPEAe/a UX MPOYHO-
CTH, KOTOPOH NOABEPraloTCs KATUIHO-MarHUeBhIe COMY (KapHanmart, 61-
WOHhHT), CONM TAINTA, THHB M Mep3/blie nopoxnsl. [TpudeM, kapHawmmT,
6uinoduT, BIaxHas kameHHas conb (Bn,,=1.1%) ¢ NpuMechio TIUHBI
Gotee 2% U IepeyBIaXHEHHBIE MAACTUYHDIE TTMHBI UMEIOT GoJiee HU3-
KU€ TIPeAeSTbl TEKYUeCTH U TUIACTHYECKOH BSI3KOCTH FIO CPABHEHMIO C «UH-
CTOI» KaMEHHOI COJbIo, MOITOMY OLICTpee AeDOPMUPYIOTCS U TEKVT,
JlauHbIH BUI OCNOXHEHUS HabmonaeTcsl He B KaXAOM TeoNOrHYecKoM
peruoHe U Jaxe He B KAKI0H psroM GypsLIMXcsl CKBAKMH OJHOIM 1 Toi
Ke TUIOIIAM C OJMHAKOBBIM Pa3pe3oM, a TONbKO B Haubonee cnabom 3pe-
HE MACCHBA, [le KOHLUEHTPUPYIOTCS U NPOABISIOTC BCE OCHOBHBIE TIPU-
YHMHBI ITTACTHYCCKOi AedopMaliny nopos. BaXHEIM AB/sIeTCS TAKKe TO,
yT0 OypeHue Mopoa, CKIOHHBIX K AedopMaLiii, KaK NpaBuIo, cpasy He
BBI3BIBACT AO0OTO HIMEHEHHUS TAPaMeTpoB GYPOBOTO PacTBOPA U CyXe-
HUSI CKBaXKMHBL, 8 CNYCTS HEKOTOPOE BpeMsl (KaTUIHO-MarHUeBsie CoNu
3-30 mHeit, KameHHast cob 20-270 aHeil). B GoMBIUMHCTBE Ciyyaes mia-
cTUYecKoil AedopMalvK 1opon HAGIIOAAIOTCS 3aTSOKKU, NPUXBATEL Y-
PWIBHBIX TPYO, CMATHE U U3TMG 00CaaHBIX KOJOHH. [IpyueM B IMHaX U
KaJIMAHO-MarHUeBbIX COJISIX TIPOMCXONMT U3MMO U CMATHE, @ B KAMEH-
HOIl COMH — CMSATHE, JaXKe NP HATHYWU LIEMEHTHOTO KOJbLA B 3aTpy0-
HOM TIPOCTPAHCTBE.

OCHOBHBIMHK IIpHUHHAMM HedopMalvK KaJTMHO-MArHHUEBbIX costelt
¥ COJNell TaluTa ABASIOTCS:

— TOPHOE JlaBJcHUE, TOPU3OHTANbBHAS COCTABAAIOLAT KOTOPOTO
(GoKOBOE HaBjieHUe) 3HAUMTEIHHO MPEBLILIACT BEPTUKAIBHYIO HATDY3-
Ky,

— HM3Kas TEMIepaTypa IUIABIeHUS (PACTBOPUMOCTb MArHUEBBIX CO-
nes ipu 20°C 1 20 pa3 Bellie, HeM cofieit ranuta, a npu 60°C 1 prybuxe
3000 m u Dostee MX TEKYUECTh HACTOMLKO HHTEHCUBHA, YTO CKOPOCTD Cy-
XKEHWSI CTBOJTA CKBAXWHBL JOCTUIAET OT HECKOJIbKAX MWUIMMETPOB A0
JECATKOB MWLIMMETPOR B 4ac);
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— MaJloe CONMpPOTUB/IEHHE CABUTY, BBUAY UX HELOCTATOYHO{ Mexa-
HUYECKOH NPOYHOCTH (SMLIODHUT, KAPHALTHT);

— MPOMBIBKA HEAOHACHIIEHHBIM OIHOMMEHHBIMH COISIMU OYPOBLIM
PAaCTBOPOM, UTO MPHBOAMT K 00Pa30BaHMIO KaBEPH, AMAMETP KOTOPBIX
HeusMepuM npubopamy (OuobUT, KAPHALIUT), MOJHOE HACHILEHNE
npecHoro 6ypoBOro pacTBOPA CONMBIO JOCTHUIAaeTCs NIPpU pa3bypHBaHHU
200-250 M KaMeHHO# conu;

— (bakTOp BpeMeHH, CrIocoGCTBYIOLINH AeHOPMALMM HEYCTOHUMBBIX
TIOPOJ TIPH UTHTENBHOM TNpotiecce 6YPEHUS U IIPOCTOE CKBAXKUHBIL.

fIpy BCKpHITHH rajiuta ¢ NporviacTKaMy KaJIMiiHO-MarHMeBbIX CO-
nieit, MocaAeIHHEe NEPBBIMH BEITEKAIOT B CKBAXHWHY U CO3/1A10T YCJIOBUS
s ebopMaLlii U TeueHUs] KaMeHHOH conu. T1pn BCKPBITUH KaMeH-
HOM COJTH € NPOTIACTKaMH [JTHH, BCIAEACTBHE HEMPOHHIAEMOCTH COJTH,
MopoBasi BoJa He CrocobHa MOKUHYTH MaTPULLY B NPOLIECCE AABJICHUS
BBILIE/IEKAIUUX TIOPOI, B pe3ybTaTe CO3IAETCS AHOMAJIBHOE MOPOBOE
JaBfleHde BbKHMaIOLlee MIUHY B CKBAXHHY, 0CODCHHO NpPH OTpHULIA-
TEALHOM Tepenajie AaBMeHUs. DTOT KE MEXAHU3M <«[ON3Yy4eCTH» MPo-
SABASIETCA TIPU HATTUMUK B [MIACTMYHBIX [IMHAX JIMH3 MeCYaHHUKOB.

OCHOBHBIMH TIpHYHHAMU AeOPMALUU BBHICOKOIIACTHUHBIX [JTHH
ABISIOTCA: .

— U30bITO4HOE yBaaxHeHHe (>8%) B pesynbraTe GU3NKO-XUMHYEC-
KOro B3auMoieHicTBHs ¢ unkrpaTtoM 6ypoBoro pacTsopa, 4eMy Cocot-
CTBYET TAKXKE TMAPOCTATHYECKOE AaBIeHUe cTo16a GypoBOTro pacTBopa,
YMEHBINAIoIIEe KOHUCHTPALIMIO HAMPIXEHHH;

— TeKTOHHYECKUE HAPYILICHUST U KPYThIE YIJIbl TIaIeHHs [LIacTOB;

— ropHoe (BOKOBOE) ¥ HOPOBOE JABIEHMUA, a TAKXKe KoaeOaRus Tii-
POMEXaHUYECKUX U TEPMUYMECKUX HATPY30K.

OCHOBHbIE MEPONPUATHS TTO TIPEAYTIPEXIAECHUIO U TMKBUIALIMY TJ1a-
CTHYeCKOI nedopMalMH TOPHBIX NOPOL:

— MPOU3BOAMTE Pa3OypHBaHHe KATHAHO-MarHHEBBIX CONIEH TPH paB-
HOBECHBIX aBIICHUSIX B CHCTEME «CKBAXHUHA-[L1ACT», YTO Ipearnonaraet
yTsLKeNeHre 0ypoBOro pactsopa;

— HCTIOJib30BaHHUE HACHINIEHHBIX OQHOMMEHHBIMH cOAIMH BYpO-
BhIX pacTBOpOB K PYQ, a npu nosellleHUM CONEd MarHuA B pacTBO-
pe Ha 1-2 % cnyckatbh 0GCanHYIO KOJOHHY;
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— XECTKMIA KOHTPOJIb 3a HATMIUEM KATHOHOB B uIbrpate 6ypoBo-
IO pacTBOpa;

— IpH IJTaCTOBBIX TeMrepaTypax Bbliue 50°C nocie mojgHoro BCKphi-
TUSA KATMIAHO-MAarHUEBBIX COJIEl CKBaXXWHA 0OCaXMUBAETCA KOJOHHOI;

-— KaueCTBEHHOE LIEMEHTHPOBAHME 00CATHON KOJIOHHBL, TIEpea CIIyC-
KOM KOTOPOH B KaBEPHAaX COJEd yCTaHABIMBAETCH LIEMEHTHbLIN MOCT U
pa3bypuBaeTcs He paHee YeM yepes 2 CYTOK;

— MPOU3BOINTD Pa3dypUBaHUe BbICOKOILIACTUYHBIX TJTHH MpPHU 1O-
BBILIEHHON MJIOTHOCTH M HU3KOH uIbTpalli 6YpoBOro pacTBopa.

Bo Bcex cyuasix NoBbLUIEHHAs yCTOMYMBOCTD CTBO/IA CKBAXHHBE ITPU
MCIONBL30BAHUM YTSDKENEHHBIX PACTBOPOB OOBIACHSIETCS TEM, UTO MPO-
HHMLIAEMOCTb IMHUCTON KOPKHM MIPUMEPHO B 3 pa3a MEHBIIE POHHLIAe-
MOCTH J11060#1 MOpoaK (KPOME IIMH), [TO3TOMY BECh IEpENnan JaBNeHMs
NPUXOAMTCS Ha IIMHUCTYIO KOPKY, CTIOCOOCTBYA €€ YIUIOTHEHUIO. B He-
KOTOPBIX CAy4adX IIpYU NOABJICHHUH TICPBLIX NPU3HAKOB 3aTAXKEK, BbITY-
Ye€HHas TJIHHa pa3MbIBACTCH 4—M}1 THAPOMOHHUTOPDHBIMU HacalKaMu
DMaMeTPOM 6 MM 10 00Pa30BaHMA KABEPHBL, C NOCAEAYIOINM OypeHHeM
6e3 yTsokeaeHus 6ypoBOro pacTBopa.

6.3.1 PactenneHne MHOroneTHMX Mepssix NOPoA

PaznuualoT TpM BUIa CTPYKTYpbI MEP3bIX (KPUOFEHHBIX) NOPOA:
MACCUGHYIO, CAOUCMYIO VI Cemuamyio, Tae OCHOBHYIO NPOGJIEMY TIPEACTaB-
JISIeT MAcCHBHAs CTPYKTYPA, CJIOKEHHAsl rIeYHHUKAMH, MTECKaMHU U clie-
MEHTHPOBaHHBIM JibToM. CozepxaHue Jbia onpenensercs koadduuy-
€HTOM JILAUCTOCTH, PaBHBIM OTHOILEHHIO 00beMa (Macchl) 1b1a K 00be-
My (Macce) Bcero obpaslia IopoAbl, BeJMYMHA KOTOporo gocturaet 0.2-
0.4. CpoGoaHas BOIa KPHCTAJUTM3YETCs NIPH HYJIEBOH TeMIreparype, Ka-
nuIapHas npu 6-10°C, ¢usndecku cBazannas npu 75-80°C. Tlpou-
HOCTb MEP3NIOii TIOPOJIB! BHIPACTAET MPU CHUXEHHH TeMIieparypbl o1 -3°C
M HIXKeE, a IpU Temriepatype 0o -2°C Moposbl HAXOAATCS B INIACTUYHOM -
Mep3noM cocTosiHMKM. OCHOBHBIM CMOCOOOM IMpeaynpeXIeHus: pacTen-
newus MMIT saBasietcs noaaepxxa HEOOXOAUMOro TEMIIEPATYPHOTO pe-
XKMMa, NIPEIOTBPANIAIOINAs TasHUE JIbIA. PacTeruieHe MOpoA MOXeET
MPUBECTH K MHTCHCHBHOMY KaBepHOOOPa30BaHUIO, OOBATNBAHMIO YCThS,
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MafeHMIo BEILLIKY, & 3aMep3aHue OypoBOrO pacTBopa K CMSITHIO obcal-
HO# KosoHHEL Hepenada Teruta o1 6ypoBOro pacTsopa K CTEHKaM CKBa-
KMHEBI TPOUCXOAUT 33 CUET Nepenaja TeMIIepaTyp, TI03TOMY ISl CHUXKE-
HUS TEMIOOOMEHHBIX NMPOLIECCOB TEMAEPATYPa BXOAAUICH XUAKOCTH
NOJRKHA ObITh He Oonee 5°C. CrenyeT OTMETUTD, YTO TETIOEMKOCTE XU/ -
KOCTEH M TBEPABIX TEJI [P MOCTOSIHHOM TeMMepaType U JaBjieHUY IPU-
MepHO oaMHakoBbl. [1o crenenn pacreiuienus 6ypoBhie PacTBOPHI Pacrio-
JIaralorcst B psin (1o BO3PACTaHHUIO): CXAThINA BO3AYX U NeHbl; PYO, B T.u.
3IMYNTLCHOHHBIE; BOXHBIC MOMAMEPHbIC U NOTUMEPIIUHUCTLIE, Boaa. [Tpu
3TOM BCE PACTBOPB! {(KpOMe BO3AYXa U fieH) AOKHBI UMETh MUHUMAlb-
Hylo dhuIsTpanmio (10 5 cm’/30 Mun.), a IPEANoYTeHHE ClienyeT OTIaTh
TOTUMEPTIMHUCTBIM. XOTH 3KOHOMHYECKH H TEXHHUYECKH Lieecoofpas-
HO MCHOJB30BaTh 1IPOAYBKY BO3LYXOM, MACCOBBLA PAacXOA KOTOPOTO B
MEeCATKH pa3 MeHblIe pacxoaa GYPOBOro pacTBOpPa, U €ro yaesabHas Ter-
JIOEMKOCTDb IIPUMEPHO B 4 pa3a MeHblle, YeM GypOBOIrO pacTBOpa, HO MO
Pa3siUYHBIM TIPUYMHAM 3TOT CHOCOD HE HAILEJ LIHUPOKOro pacrnpocTpa-
weHus. HeuenecooOpa3Ho UCIONB30BAHME XOMOAHbIX MUHEPATU30BaH-
HBIX BOJHBIX PACTBOPOR MPU OYPEHWU MEP3/bIX MOPOJ, TAK KaK BOAHKIE
PACTBOPHI NOBAPEHHON COJIM M XJIOPHAA KAIbLIUA JIaKe IIPY OTPULIATE b~
HO# TeMNepaType cnocobCTBYET OOJIBILIEMY PACTBOPEHHMIO Jibia (sIBJIE~
HHME 0CMOCa), UEM MPECHBIC PACTBOPH € HW3KON (UnLTpaLMeHd u yme-
peHHOM TeMriepaTypoit.

6.4 NPUXBATbI

Haubonee 4acTbiM TSOKENBIM BUIOM OCJIOXHEHHIT SIBISTIOTCS TIPUXBa-
Tl OYPUIBLHOM, pexe o6canHON KOJIOHHBI, KOTOPbIE MOTYT OBITH BBI3BA-
HBI PAa3IMYHBIMU [PUYUHAMU. B OCHOBHOM OHM 0OYCNOBNEHHI Meperna-
JIOM JIABJIEHUA B CUCTEME «CKBAXMHA-ITIACT», TUIIOM U BBICOKOU (pHnbT-
pauueii GypoBoro pacTsopa NpH BCKPLITUM NPOHUIIAEMBIX TUIACTOB, a1~
Te3UOHHbIMU CBOMCTBaMU NNOPOL U NIMHUCTHIX KOPOK, MU1ACTHYECKOM JIe-
dopmanveil 1 06BataMu OPOI, OCEAAHUEM LILIAMA U YTSKEUTENS, Ha-
JIMHYEM CaTbHUKOB, 3aKTMHKOMN HU3a KOMIIAHOBKH B 30HE CYXKCHUST, XKe-
JI06aX ¥ HEPACHIUPEHHOMN YacTy CTBOJA CKBaXKUHBL, & TAKKE OT NATeHUs
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NOCTOPOHHUX MPEAMETOB H IIPH JMKBUIALUM BEGpocos rasa. Tpn B3a-
UMoIeNcTBIUY MeTalta OYPIWILHEIX TPYD C [IUHUCTON KOpKoil 6ypoBoro
PacTBOpa B ClIyyae MPUXBATA [POSIBIISIOTCS CWIBI TPEHUSl U ajTe3HH, CO-
crapmstonue 30-20 u 70-80% coOTBETCTBEHHO. DTO 3HAYUT, 4TO OCHOBOM
MpUXBaTa [IPU [eperaie AaBACHUS SBISLOTCS CIJIBI aATE3UU, KOTOpPhIE, KaK
M CHJIBL TPEHUS], HAXOMSATCS B TIPIMOJNHEHHON 3aBHCUMOCTU OT YAE/b-
HOI HArpy3KH U YBEJINUUBAIOTCS C POCTOM nocienHeid. OCHOBHBIMU Me-
PONIPUATHSIMU TIO NIPEAYNIPEXASHHIO [IPUXBATOB STBISIOTCS:

— MOAAEPKKA TMAPOCTATUIECKOTO JABJICHUS! BHILE [UTACTOBOIO TIPH
rayGuHe ckBaxuHbl 10 1200 M He MeHee 10%, Hinke — 5%.

— HCTIONB30BAHME OYPOBBIX PACTBOPOB C HU3KMM COAEPXAHUEM TBEP-
noii dassr, mayoit buwbrpanueit, raskocTso, CHC, BHICOKMM MHIUOM-
PYIOLIMMH ¥ CMa304HBIMH CBOMCTBAMH, CTaGHIBHOCTHIO;

— NOMIEPXKA JIUIKOCTA TTHHUCTON KOPKM He Gosee 1.5 r/em’ 3a
CUET BBOAA CMA30UHBIX TOOABOK, PACXO/ KOTOPHIX COCTABIAET:

Hed ! 8-10 % npu MIOTHOCTH pacTBOpa 1o 1300 Kr/M3 u 10 20% nipu
2000 Kr/M3 u Gonee; CMAJ-1 1-2%, apyrux [IAB 0.5-2%; BMecTO cMa-
3bIBAIOUIMX 1OGABOK MOXHO BBOLUTb 4-5 KI/M’ CTEKIAHHBIX MIADH-
KoB nuaMeTpoM 0.4-0.9 MM, mioTHoCThIO 2600 Kr/M3 MU CTATMYECKON
npodHocThio 200-300 MIla;

— KOHTpOJb YPOBHS GypoBOro pacteopa B pabounx pesepByapax u
HEJIONTYCK Pe3KHX KONeGaHmil IHAPaBTuIecKoTo JABICHUS TIPH CIIYCKO-
TTOILEMHEIX ONEpaLIUsX;

— KOHTPOIJIb TEMITEPATYPHI LIMPKYIUPYIOLIErO PacTBOPa Ha HOBEPX-
HOCTH U TIPM €¢ Pe3KOM CHUXEHHMH MTPOU3BECTH MOABEM W OHPECCOBKY
OYPWIBHBIX TPYO;

— HE OCTaBJIATh OYPUILHYIO KOAOHHY 03 nBuxeHust 6onee 10 MuH.,
0COGEHHO MPU BCKPBITHIX MPOHUIIAEMBIX [TACTAX, 4 TPH HANWIUu 0OBa-
JIOB W «IIOJI3Y4HX» OPOI 5TO BOOGILE HEAOTYCTUMO;

— OCTOPOXHBIH CITYCK TPEXIAPOIIEUHOTO JOJIOTa T0CNe GypeHUs de-
THIPEXIIAPOMIEYHBIMH ¥ ATTMA3HBIMH JONOTAMU U GYProJoBKamH, ¢ obs1-
3aTebHOM ITpopaboTKoiil paHee NpoOGYpeHHOrO HHTEpBana;

— MPOW3BOAUTH KOHTPOJBHBIA MogbeM GYPUIBLHBIX TPYO Ha JUTUHY
KBazapara depes 1 yac GypeHust [P OTCYTCTBUM 3aTsKEK U depes 15 MUuH.
MPH UX HATUYAH;
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— MPOMBIBATH CKBaXXUHY Iepe]l TI0beMOM OYPHIIbHBIX TPYO B Teye-
HWE HE MeHee OHOTO LIMKJIA, @ BOBPEMsI ITOAbeMa TIPOU3BOAUTh JI0JIUB;

— MaKCHMMaJIbHOE YaJIeHHe IIaMa C MOMOLIbIO pabOThI BCEX OUMCT-
HBIX CUCTEM.

JIMKBHIALMSA NPHXBATOB

Jlo Hayasia JTMKBUAALMM 3TOTO OCTOXHEHHUS OTPEIENSIETCS MECTO
npuxsara OypWIbHON KOJIOHHBI

EF
L=1.05 P,-P, Al,

rae L — muiMHa cBOOOAHOM 4acTH OYpUJIbHOI KOJIOHHBI BBIIIE MECTa
nipuxsara, cM; 1.05 — ko3 bULHMEHT KEeCTKOCTH 3aMKOBbBIX COEIMHEHU;
E — moxyns FOHra mMatepuana Tpy6, pasen 2.1-10° kre/em’; P — mro-
1LIa/Ib TOTEPEYHOTO CeYeHHsI TPYObI, oM, P, u P,— pactsiruBaromue ycu-
s, Al — yuinHeHMe npu pasHocTH Harpy3ok (P,-P)), cm.

MccenoBaHust ¥ MPAKTUKA JIMKBUIALMK TTPUXBATOB TTOKA3AJH, YTO
ycriex Orepalyu 3aBUCUT OT MHOTUX (haKTOpOB, B YaCTHOCTH OT ILIOT-
HocTH GypoBoro pactBopa. Yem OHa BbiLie, TeM Hike 3G HEeKTHBHOCT.
Hanpumep, npu IUTOTHOCTH GYpoBoro pactsopa 10 1500 kr/M’ THKBH-
mupyercst okosio 90% npuxsaros, a npu 2000 kr/m’ u 6osee ToaBKO 7%,
YTO CBSI3aHO C €r0 HEYJOBJIETBOPUTEIBHBIM BbITECHEHUEM HE(TBIO WK
JApyrum areHToM. OCHOBHBIMM METOIaMHU JIMKBUAALMU MIPUXBATOB SIB-
JISIIOTCSL YCTAaHOBKA HE(TSHBIX, BOXHBIX, KUCJIOTHBIX M LIEJOYHBIX BAHH.

6.4.1 HedTaHas BaHHa

HedrsiHas BaHHa YCTaHABIMBACTCS B pa3pe3ax, CIOXKEHHBIX NIMHU-
CThIMH [TOPOJIaMH, TIPY 06Pa30BaHMUM CAJTbHUKOB U TIPWINITAHUU KOJIOHH.
Hedrb, obnagas oTpuLaTeNbHON CMauMBaeMOCTbIO, He 0Opa3syeT
COJIbBATHBIX 000JI0YEK Ha MOBEPXHOCTH YACTHIL, a, IIPOHUKAS MEXIY
CLETUIEHHBIMH BOIO# YaCTHLIAMU TOPOJIbI, Pa3phIBaeT YIJIEBOAOPOIHBIE
CB$I31 BOJIBI M OCBOOOXKIAET COeIMHEHHbIE YyacTuiibl. HedTs yMeHblLIaeT
CHWJIBI TPEHHSI Ha TPaHULIC METAJLIA C IMHUCTBIMU YaCTULIAMH, @ €€ MEHb-
1iasi IJIOTHOCTh CHUXAET Tepenaj JaBjleHus B 30He npuxsata. [lepen
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YCTaHOBKOM HedTsAHOM BanHbl pH ¢wisTpaTa GypoBoro pacTsopa 1071~
XKeH ObiTh He MeHee 10 ans nydlieil NenTU3aLUy arperaToB LIHHUCTBIX
YacTHL U KOPKH. TIpU OTCYTCTBMM TaKo# BO3MOXHOCTH H3-3a (hakTopa
BpeMeHH B HedTh 106apnsetcst 10-12% KaycTuyeckoi cons! B BuIe 50%-
HOI KOHUIEHTpauMu. sl NpefoTBpalieHust CMELIHBAHUs HedyTH ¢ By-
POBBIM PacTBOPOM, & TAXKXKE €€ BCIUTBITHS, CHU3Y U CBEPXY 3aKAUMBAETCS
OydepHas XUIKOCTb B BULE HETC¢Ky4ero 6ypoBoro pacteopa wiu BYC.
Ecnu 3tM nipeHeOpeys, MPpoOW30HIET ABIXKEHHE HEDTH H3-3a Pa3HOCTH
TUIOTHOCTE! W yCTAHOBKA BAHHBI MOXET ObITh OecrionesHoit. Crenyer
YUYECTb, UTO CKOPOCTb BCILIBITUSI HE(TH B pacTBOPE MPSIMO TTPOMOPLIO-
Ha/IbHA Pa3HOCTH MX MIOTHOCTEH 1 06PATHO NPOMOPLIMOHAIBHA BA3KO-
CTU pacTBopa.

Npu Hayrayuu ABILI unn HedTera3oBoAonposBieHuit HeoOXonm-
MO, YTOOBI TUIOTHOCTb HE)TH PABHSJIACKH IUIOTHOCTH OYpOBOTO PacTBO-
pa, [Uifl YETO B Hee BBOASATCS CTPYKTYPOODPA3OBATEN ¥ YTSXKETUTENH.

J1151 yCTRHOBKH HE(TAHbIX BAHH NCTIOJb3YETCS TONBKO JerKas HehThb
¢ GOJIBIINM COAePXAHUEM HA(TECHOBBLIX KMCIOT, Mac/sIHBIX (pakuuid u
¢ MUHHMATHGHBIM KOJTM4ecTBOM napaduHa. Bo Beex ciaydasx obsi3aTenb-
Ha no6aska [1AB ot 0.5 10 2.0% (OI1-10, cynbghoHo, IMCCONBaH U Ap.),
TaK Kak 3QEeKTHBHOCTb TMKBUAALMH TIPUXBATA Bo3pacTaeT ¢ 45 10 90%.
TIAB crocoGeTByeT ycKopeHUIo GUIBTPALUU HEDTH Yepe3 ITUHUCTYIO
KOPKY B TIOPOZY 3a CHET MOJYYEHUSI OTPHULATENBHBIX CHJT ITOBEPXHOCT-
HOTO HaTSDXEHHUs Ha rpaHMue HedTH (CO CTOPOHBI MOPOABI) K BOABL (CO
CTOPOHBI TNIMHUCTOH KOPKM) U CHIKEHMs KaIUTSIPHEIX CHJI COIIPOTHB-
NeHUsI. B oToenbHbIX crydasx JOIyCKaeTcss BMECTO HedTu 3aKauka 9K-
BUBJIEHTHOTO KOJMYECTBA BOABI ¢ 106aBKoi 0.1% KaycTHuecKoit combl
M HeTH ¢ COMAHOM KUCIOTON. YCTaHOBKA HE(DTAHOM BaHHbI LISl JTUK-
BUIALIMY TIPHXBATOB B COJBSIX, XeTOGHBIX BBIPAGOTKAX U TIPU NTOCAIKE TPYO
B IUIaM MpPaKTHYeCKH OecrionesHa.

6.4.2 Bogaxan BaHHa

BonsiHaa BaHHa yCTaHAB/IMBAETCs B 30HE OOBATMBAIOILUXCS [JIUH,
xoraa HedrsaHas BaHHA HeaddeKTHBHA WM BO3MOXEH BLIOPOC, a TAKXKE
NpH 3aKJIMHKE B pa3IMYHBIX comsix. [Ipy 3TOM B MepBOM crydae Takke
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nobapistercs [IAB 1 kaycTudeckas ¢oia, a BO BTOPOM -— JOCTATOWHO 3a-
3 o
Kayarh 3-5 M’ [IPeCHO#M BOIBIL.

6.4.3 KucnoTtHas BaHHa

KucioTHas BaHHA YCTAHABIHBAETCs TONBKO B KapOOHATHBIX TOPO-
Iax (M3BECTHSKH, JOTOMHTBI, MEJT, MEPTeIb) M, YaCTUYHO, NeCYaHHKaX.
Inst 3tMX UENeil UCTIONb3yeTCsl TEXHUYECKas consiHast kucnota 8-10%-
HOWM KOHLEHTpALUH WK cMech U3 90% comsHol kucaoTel u 10% niasu-
KOBOii TOBApHO# KuCJ0THI 40%-HOW KOHUEHTPaUUH (IIPH HAIMYHH Tiec-
YAHUKOB) U B OTAEIBHBIX CJIy4astX CMeCh He(TH U CONTSHON KUCTOTH (1IpU
JepeIoBaHUMM IJIMHUCTBIX M KapBOHaTHBIX Topon). Bo Beex cayuasx s
oBBIIEHNS 3¢ dEKTHBHOCTH KMCIOTHOH BAaHHBL 0043aTe/1bHA 100aBKa
TTAB. Ins nomyyeHus TpeGyeMoi KOHUEHTPALUYN KUCTOTh] IPOU3BOANT-
cst pacueT no ¢opmyne

_ PP
P2Ps

e V — 06beM 106aBIseMOit BOIBL, M ; P; P>, P; — IUTOTHOCTb COOTBET-
CTBEHHO MCXOHOU KUCIOThI, CMECH TPpeOyeMOU KOHUEHTPALIWU U BOABI,
kr/M°. C YBENMGCHMEM TEMIIEPATYPhi CKOPOCTh PEaKUMH KMCIIOTEl BO3-
pacTaert, a ¢ MOBLILIEHWEM AaBieHs — nafaeT. MexaHu3M BO3IeHCTBHS
KHMCJIOTHL Ha MOPO/Y NMPOUCXOAUT 110 PEAKLIUSIM!

CaCO, + 2HCl = CaCl, + CO, + H,0;
CaMg(COy,), + 4HClI = CaCl, + MgCl, + 2CO, + 2H,0
Si0, + 4HF = SiF, + 2H,0

TTp# 3TOM KHCTIOTa BbI3bIBAET CBEPTHIBAHME (KUCTAS CPeja) M Ocax-
JEHUe TIMHUCTBIX YACTHIL, a XJIOPUIIBI KaNbLMS U MarHus XOpowio pa-
CTBOPHMBI, [IO3TOMY BCE YAATSIETCS TIPU HUPKYJSIUUU GYpPOBOTO PacTBO-
pa. CMech CONMSTHON M TUIABMKOBOI KHCITOT (HAa3bIBAETCS IMHOKHKCIIOTA)
MPUMEHSIETCS TTOTOMY, YTO COJISIHASL KMCII0Ta ¢1a60 pacTBOPSIET TIOPOALS,
coziepXalliie KDEMHE3EM, a FUIABUKOBass KHUCIIOTa A0CTATOMHO 3(hdek-
THBHO, C BBLIEIEHUEM Ta30006pa3HOro GTopuia KpeMHHS U B CBH3H C
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TIOBBILICHUEM CBEPTHIBAEMOCTH TIIMHHCTHIX YaCTHIL B 2-3 pa3a 1o cpas-
HEHHIO C CONSIHON KUCAoTOMN. ITpakTHKON YCTaAHOBIEHO, YTO CHaJYasa
3axkaunBaercs 25-30% pacueTHOTO 0GBbeMa KHCIOTH ¢ NOCAENYIOIeH
MOAKAUKON yepesd 3-6 YacoB cBeXei MopUUK W3 TPYGHOTO MPOCTPAHCTRA.
B xauecTBe MHIMOUTOPOB KOPPO3HH MOXKHO UCTIONb3OBATh (POPMANUH
(6 xr Ha 1 T KuCaOTHY), a Takke pasnuubbie [TAB, xota 10%-Has consinas
KUCIIOTA TIOYTH 6€30TIacHa JUIS MeTaNa Opu HeTPONOKUTENBHOM CTO-
sIHKe. KMCIOTHBIE BAHHH IIPUMEHSIIOTCS TAKXKE [UTSl O4UCTKH 3605 U CTe-
HOK OT LIEMEHTHO! U DTUHUCTON KOPOK, CMOJUCTHIX BEIECTB, mapadu-
Ha, TIPONYKTOB KOPPo3un u T.4. [IpU 310M Hapsany ¢ 06bMHOI CyleCTRY-
€T M TEPMOKHC/I0THasl ofpaboTka cKBaXuH, OCHOBaHHas Ha NOIOrpese
HCl 1o 80-100°C, myTem BBOJA B Hee MeTaLInUecKoro Martust. Tpu sTom
CKOPOCTb XUMWUECKO# peakunu Bospactaet B 4-5 pas. Tak kak HCI He-
06X0IUMO HOJOTPEBATH Ha 3a60€, TO MarHui NOCTapaAeTes Ha 3a00il B
CTiCLIHAJIbBHOM KOHTeHHEpe-HaKOHeYHUKe Ha TpyGax. PeakLus Mexay
KHCOTOH U MATHHEM HPOTEKAeT MO CXEME:

Mg + 2HCI + H,0 = MgCl, + H, + 462.8 JIx.

IIpu pacTBOpeHUU | Kr MarHust B COJISTHOI KUC/IOTE BBIAEISCTCS
462.8 xJIx Tema, 4To gocTaTouHo ans Harpesa 80 1 HCl ¢ 15 mo 90°C
nipu caixeHun HCL B ucxoaHo# kucnore ¢ 15 o 11.5%.

6.4.4 LllenovHan BaHHa

IenouHas BaHHA MPAMOTrO BO3NEHCTBUS HA MOPOY HE OKA3BIBACT, &
BBI3bIBACT HAOyXaHHE M paspylIeHUE TMHHACTON KOPKH M TJHHHCTOTO
Marepuaia B IOpoJe, IPH YCIOBHM, YTO OYPOBOM PacTBOP NPUTOTOBICH
13 GEHTOHNUTOBOTO IIIMHOMIOPOIIKA. ECiiu ke OCHOBY PAacTBOPa COCTaB-
JIfieT KAOAMHUT-THIPOCHIOANCTHIE TIUHbI, TO HIEJOUHbIE BAHHBI HEAO-
craTouHo 3¢ dexTuBHbI. [1py 3agaBkax (OHTAHOB Tasa, COAEPXALLEro
H,S, Bo3aMOxXeH NnpHxBaT OypuUIBHBIX TPYO BBUIY CMSATHUA 00CanHOM KO-
JIOHHBI M3-32 CHUXEHUs [HAPOCTATHUECKOTO AaBIeHHS, JIMKBUAALAS
KOTOPOTO BO3MOXHA TONBKO NYTeM YCTAHOBKH BOJHOIIENOMHONA BaHHEI
¢ pH>13 wnn uupkyssumeit 6yposoro pactsopa ¢ Takum pH. Iosbime-
nue pH npu Temnepatypax 10 120°C MOXHO NpOU3BOAUTE KaycTUYEC-
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KO U KAJBLIMHUPOBAHHOW COMOH, cunukatoM Hatpus 20%-HoW KOH-
HenTpalu ¢ gobaskol 2% KML, a sbitite Tonbko Gypoit (0.2-1.0%) B
3aBHCUMOCTH OT TEMIIEPATyphl U MUHEPAIU3ALIMU PAaCTBOPA.

6.5. HEQTEFA30BOA0OMNPOSABIEHUS

HedrerazorononposisiaeHust MPOUCXOIAT IIPU CHIKEHUM MMIPOCTa-
THYECKOTO AaBicHUs GypOBOTO PACTBOPA HA ILIACT U AaHOMAJIbHO BBICO-
KUX TDTACTOBBIX IABJIEHUSIX, TPATUEHT KOTOPBIX MHOTAA O6IU30K Tpagu-
€HTY TOPHOTO AaBTeHUS. MI3BECTHO, YTO CKOPOCTh NEPEMEILEHHS MAadKHi
rasa B CUCTEME LUPKYISILUE 6YpoBOro pacteopa coctasnsier ot 0.036 1o
0.765 M/c ipy CYTOYHOM JeOUTE OT HECKOMBKUX ThiCY 10 1 MITH. Mz/CyT
u Hosee, HedTH OT HECKOIBKUX TOHH mo 2000 T/cyT u Gonee U BOIBI
(pamsl) oT 5 M° o 12.0 TbIC.M3/CyT‘ [losToMy npeaynpexacHue TaKux
OCJIOXHEHUI ABNSETCA BaXHeHIeH npobieMo, Tak KaK UX JUKBUIA-
ST IPUBOAUT K TSKENbIM MATEPUATLHEIM 3aTpaTaM.

OCHOBHBIMH IPUYHUHAMU ITHX OCJIOXHEHUH ABITIOTCS:

— BCKPbITHE TIPOAYKTUBHBIX T1acToB ¢ ABTI/] mpy TIoHMXeHHOH
[UTOTHOCTH U BLICOKOM CTATUYECKOM HANpsLKEHWH capura 6yposoro pa-
CTBODA;

— HECBOCBPEMEHHbBIN JONHMB CKBAXUHBI MIPH NOXBbeMe OYPUIIBHBIX
TpY6;

— TorMolleHre SypoBOTO PacTBOpa;

— HalMYHue CaIbHUKOB Ha JOJOTe M 3aMKax GyprIbHEIX TPYO, co3ia-
o1 3bbeKT cBabHpOBaHUS NIPH MOIBEME.

K 0CHOBHBIM TIpH3HAKAM IIPOSIBICHUH OTHOCSTCH:

— CHHXeHHe TUIOTHOCTH M YXYALICHHE IPYTHX apaMeTpoB OypoBoO-
TO PacTBOpa, BBHIY NONAJaHUS ILIACTOBOTO GIonaa;

— yBeJHYeHHE 00beMa GYPOBOTO PacTBOPA B MPUEMHBIX €MKOCTSIX;

— au¢dy3UOHHBIE U OCMOTHYECKHE TIPOLIECCHI, SBIEHUE KOHTPaK-
nuu;

— IBMXEHME PAcTBOPa N0 XeJ00aM IPU OTCYTCTBUM LIUADKYISIHN;

— yBesIMYeHHWe Beca OYPHIIBHBIX TPYO 10 MHAMKATOPY Beca, B Pe3yilb-
TaTe yMEHbUICHUs BBITAIKUBAIOLIEH CUIIBT;
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— YMEHbLICHUE NABJIEHUS HA BBHIKMIE HAcOCa U YBEMWYEHME YHCIA
XO[OB TIOPIIIHS;

— POCT MEXAHUHECKOH CKOPOCTH (MHOTAA B 2-4 paza) IIpH BXOXKIE-
HHUU B BBICOKOMNPOHWUIIAEMBbIE MOPOIBl U HEM3MEHHBIX MapameTpax pe-
KuMa OypeHus;

— YBEJIMYEHME pa3Mepa L1aMa (IIpU HEU3MEHHOM JIMTONIOTMYECKOM
cocTase MOpoasl);

— W3MEHEHUE TUTOTHOCTU NOPOJ M LLUIaMa;

— W3MEHEHME PAa3HOCTH TeMIepaTyp GYpoBOro pacTBOpa Ha BXoie 1
BBIXOJIE U3 CKBAXWHDI;

— U3MEHEHUE MUHepaln3aLMy GuiIsTpaTa SypoBoro pacTeopa (npu
HEU3MEHHOM JIMTOIOTHYECKOM COCTABE TIOPO/bI)

OCHOBHBIMH MEPOTIPHATUSIMU TIO TIPEAYNPEXIEHNIO HedTera30Bo-
JIOTIPOSIBJIEHMIA SIBASIIOTCS:

— yBeJNUYeHUE HaBIeHMs] Ha IUTACT NyTeM MOBBLIIIECHHUS [UIOTHOCTH
6ypoBoro pacTsopa 3a 50 M 10 ero BCKPHITHS, KOTOPas ONPEAeaseTcs 1o
hopmye aP

PEae

rae 2 — K03 dUIEeHT TOBBIILEHUSA THAPOCTATHIECKOTO NABICHUS HAT
WIACTOBLIM; P — IJ1acTOBOE JaBiReHUE B KPOBJE MPOIYKTUBHOTO WM BO-
NOHOCHOTO Iu1acta, MIla; H — riyOuHa 3aneraHus mpoayKTHBHOTO MK
BOJIOHOCHOTO NIACTA, M;

— KOHTPOJIb 33 BCEMH TIPU3HAKAMU TTPOSABICHUH TIEPell BCKPHITHEM
MPOLYKTHBHBIX WIH BOZOHOCHbBIX TOPH30HTOB;

— CHUXEHUE 10 MHHHUMAIbHO JOMYCTHMbIX 3HAUEHUN BA3KOCTH U
CTATUMECKOTO HANPIXKEHUS CABMUIA;

— KOHTPOJIb IUIOTHOCTH U BA3KOCTH B TEYCHHWE ITEPBOTO M NOC/]S-
JTHETO TIMKJIA TPOMBIBKH HYepe3 KaxJibie 15 MUH., a cogepkaHue rasa B
Hayaze M B KOHLIE NPOMBIBKM He MeHee 2-X pas;

— NPOMGLIBKA Tepe MoabeMOM DYPUIBHBIX TPYO He MeHee OfHOro
UMK,

— YCTAHOBKA JIBYX KJIaTlaHOB BBEPXY M BHU3Y paboueit TpyOLr;

— MMeTb Ha GypoBOlH NATHIHEBHBIH 3amac MaTepUaioB U XUMpEa-
[eHTOB.
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OCHOBHEIMH MEPOTIPHATHSIMH 10 JIMKBHAALKMY HeTerazonpossie-
HUH SBIAIOTCA:

— 00BsI3Ka ITPUEMHBIX EMKOCTEi JO/DKHA BMETD T10CIIEI0BATENLHOE
W TIApAJUIeIbHOE HCTIOMHEHUE ¢ HE3aBUCUMOM CHCTEMOM LIMPKYISIINHY;

— YCUJIEHUE NIPOMBIBKM CKBAXKMHBI U YTSDKENEHME OYpOBOTO pacTBOpa
C OOHOBPEMEHHBIM BpAILIEHUEM U PacXakupaHUeM OYPHILHBIX TPYO;

— Jerazauysi pacTBOpa 4epes3 Aerasatop ¥ BBOI MEHOracUTeNs, MpU
HEBO3MOXHOCTH KOTOPOIi pacTBOp 3aMEHSETCS;

— 3aKpBIBACTCS BEPXHUIl ITALUEUHBIA IIPEBEHTED, MPOLOJKACTCS
MPOMBIBKA HJIM 1LIEMEHTUPOBAHUE, €CIK TIPOSIBICHNE BO3HUKIO BOBpE-
MS$1 TAMITOHAXHBIX pafoT, C CO30aHHEM MAaKCUMATBHO HOIYCTUMOTO U3-
GBITOUHOTO NABNEHHS B MEXKOJIOHHOM NPOCTPAHCTBE;

— YCTaHOBKA 6apuTOBO# POGKH (TOAPOOHEE CM. HIXE), KOTAa po-
SIBIEHUE COTIPOBOXIAETCA MOLJIOLUEHWEM B BBLILLIEAEXAaUIMX MIacrax ¢
LIEMbIO UX pa3oblUeHYs, a TAKXKe [MPW BOZONPOSIBISHUAX U YCTAHOBKE
LIEMEHTHBIX MOCTOB B 3THX YCJIOBUSX, TIPH 3TOM PAcX0j MaTepUalloB Ha
1M’ cycrensun cocTaBnser:

InoTHOCTD

GaputoBoit  Kr/M’ 1630 1860 2050 2240 2410 2550 2660
npotxu

Bapur kr 820 1120 1360 1600 1810 1980 2130
Tpunonu-

docdar kr 2 274 334 392 443 49 526
Hatpus

Bona M 0.82 0.74 0.69 0.64 0.60 0.57 0.53
QOb6vem

pobKu M 032 044 0.53 0.63 071 0.76 0.83

TTnotHoCcTL GapuTOBOI NPOOKK AOKHA ObITH BbILIE MJIOTHOCTHA NO-
cTynatouleii Bonbl Ha 10-20% M r’MIpoAMHAaMMYECKOTO AaBICHUS Ha yc-
The Ha 0.2 r/CM3. YpoBeHb B3BECH 6aprTa BHYTPH KOJIOHHBI ROJDKEH Tipe-
BBILIATE YPOBEHE 32 KOJIOHHOM Ha BBICOTY, KOTOPYIO CO3A€T B3BECh 00be-
MoM 0.3 M. DTUM yMeHbIIAETCS MepeaBUKeHYe GapuTOBOI BIBECH NPH
rnoxseMe Tpyd U3 MHTepBata YCTAaHOBKH Tipobku. bapwtosas npobka B
06CaXeHHOM CTBO/IE MMeeT ILIOTHOCTh 1.85-2.05 r/cm’ n o6Gpasyercs
TOABKO BCJEACTBME OCAXACHUSA YacTHIl 6apUTa, a B OTKPHITOM CTBOJIE
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npH mioTHocTH 2.06-2.65 r/cM’ Takxke B pe3yabsrate 00e3BOXYBaHUS
(bunsrpaunn). s ycKopeHus ocaxkIeHus 6apuTa B BOLY A00ABIAETCS
0.2% rpunomudocdara Harpus win 1.5% KCCB u 0.1% NaOH k macce
Gapura. Beicota 6apuToBoit mpoOKK onpenensieTcst no Gopmyie:

h = Ap/0.042, M,

rne Ap — n3osirouHoe gasnenne, MIla.

IMpomomwxuTesHOCTD POpMUPOBAHUST 6apUTOBBIX IIPOBOK COCTABIA-
eT 5-10 4 nipu ee onrTuMabHOM BBICOTE 10 30 M, pexe 60 M. BapuTtopyio
NIPOOKY rOTOBAT OOBIYHON LIEMEHTUPOBOYHOM TeXHUKOH, OUUILEHHON
OT TpsA3M, NYTeM pacTBOpeHus B Boae Tpunomndocdara wim KCChb u
NaOH, BBoga 6apuTa 1 Ipy ITIOCTOSIHHOM IepeMelLHBAHUH 3aKAYHBAIOT
B CKBAXWHY C UCITOJIL30BAHUEM HIDKHEW M BepXHEil OydepHOM XKUIKO-
cri 110 0.5-2.0 M° Tloc/1e OKOHYAHMS IPOAABKY TPYGh! ONHUMAIOT B 66-
3onacHy1o 30Hy. [Ipn nenoaszoanun MBP ana nuksuaaiym norotie-
HUS WK BOAOTa30TPosIBAEHUS GapUTOBbIE TIPOGKY TOTOBSITCS HA OCHO-
Be AM3C/IBHONO TOTUIMBA ¢ 106aBKoif rugpododbusyiomero [TAB, yseau-
YKBAIOIICH CMAYMBAIOILYIO CITOCOOHOCTL YacTULL Bapura. Bo Becex ciry-
Yasx IJIacT AODKEH NPUHUMATE, & HE MPOSBIATH;

— YCTaHOBKAa CHJTMKATHOI BaHHBI € BA3KOCTHIO 20-30 ¢ npu nmocTymn-
JIEHUH TUIaCTOBOM BOIEl, OCHOBAHHOM Ha B3aMMONeHCTBUM CUJTUKATA Ha-
TPYS ¥ MOAUBAJICHTHBIX COJCH ¢ 06pa3oBaHMeM TPYAHOPACTBOPUMBIX
THAPOCWIMKATOB KalbLiMsl, MATHWUS M APYTHX METAJUIOB, BBITIALAIOLIMX B
0canoK M 3aKyNOPUBAIOLIMX TUIACT; TIPU 3TOM oBs3aTe/IbHa 3aKauka Oy-
epHOI XKXUAKOCTH CBEpPXY U CHU3Y (TIPECHAs BOJA ), @8 BOTOHOCHBDIM M1acT
JIOJDKEH IIPMHUMATh, & HE TIPOSIBAATE, YTO JOCTUTAETCS ITyTEM 3aKpbITHS
NPEBEHTOPA; CIYCTS 2-4 4. MOC/e YCTAHOBIEHUs TOCTOSIHHOTO JaBjie-
HHS CKBaXXMHA OMPECCOBLIBAETCS ITYTEM MOCTOSHHOIO CHUXEHHA JaB-
JIEHWs Ha TUIACT. DTOT METOZ IIPHMMEHSTD TaloKe TIPH U30JSIIMY 30H 10—
IAOIEeHUS;

— MCIONL30BAHUE CUHTETHYECKUX MOJIMMEPOB PU MOCTYUIEHUH
TINACTOBOW BOMIbE, B KAYECTBE KOTOPLIX MPUMEHSETCS NOCTATOUHO 30-
dekrTrBHBIN peareHT Byctupan u MHorve npyrue. Byctupayd npeacrtas-
JIs1eT cobOi MPOLYKT CONOIUMEPN3ALIUH CTHPONA U MAIEHHOBOTO AHTHLA-
pHUIa ¢ mocieAyolleil sTepUduKalueil OyTaHOIOM B Cpele KeTOHOBBIX
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pacTBOPUTENIEH, HANpUMep, alleTOHa. PeareHr BbimmyckaeTcsl B Buze oec-
LBETHOM WM C/IerKa XeJToBaTON XHaKocTH 25-30%-1oit KOHUEHTpa-
11w ¢ BsaskocThio 80-120c. v roTHOCTLIO 800Kr/M 110 TY 6-01-03-48-85
B I. Crepiutamake. [IpuMeHsieTcsi B Ka4eCTBe TUIEHKOOOPA3YIOUIETO T0-
JiAMepa B NMPOH3BOLACTBE CYXUX ILUIEHOUHBIX (POTOPE3UCTOPOB, 1S JIHK-
BHIALIMH MPUTOKA TUIACTOBOM BOABI P OypeHHH 1 K0ObIYe, TUKBUA-
MW MOMMOLEHN I U M30SILMHI HUIaMOBbBIX aMbapoB. TUTIOBas peLenTy-
pa BuICAAIMT Tak: 100 cM® MeTaHona ¢ wioTHoCTHIO 0.843 r/eM’ + 1%
OI1-10 + 101 cM® GycTupaHa, T.6. COOTHONIEHHE ¢ PacTBOpUTeneM 1:1.
TIpu noGaBke 3TOM CMECH K TJIACTOBOM BOJAE B COOTHOLUEHMH ]:1.2 MTHO-
BEHHO 06pasyeTcsi MacToodpa3HbIi CIYCTOK ¢ MTOCIEAYIOIUMM 06pa3oBa-
HUEM TBEpAOH MOJIMMEPHOM TJIEHKH TONLUHOMN 70 10 MM U ¢ Gosee BbI-
COKUMU aAre3MOHHBIMU CBOMCTBaMM, BCILIbIBAIOLIEH M3-3a Pa3HOCTH
MToTHOcTe. BMecTo MeTaHo1a MOXHO MCII0/1b30BaTh PA3IHIHbIE OTXO-
IIbI, HapUMep, KyOGoBble ocTaTku Auxiopatada (KOd). MexanuaM neit-
CTBUSA GycTHpaHa TakoM Xe, KaK U APYTHX [OJIMMEPOB aKPHIIOBOTO Psiiia,
HO ero GONBIIUM NPEUMYLLECTBOM SIBIACTCS TO, YTO PEAKUUS NOTHME-
pu3aLMu (Koary/snys) NPOUCXOIUT HE3aBUCHMO OT CTEHEHN MHHEpa-
JIM3ALYHU BOBI, MO3BOJISIIOLIAS MCIONB30BATh OYCTUPaH [UIST TUKBUAA-
LIMU BceX BUIOB 00BoAHEHMI. bycTipaH oTHocHTCS K 4 Knaccy OnacHo-
CTHU (MATOTOKCHYHOE BEILECTBO), HO B3PHIBOOMACEH, NMOXAPOONACEH U
obnamzaet HapkoTHYeckUM AeiictBueM. [lpu 3akauke GycTHpaHa, CHU3Y
M CBEpXy NPpUMEHseTcs DydepHas KUAKOCT;

— KCIMONb30BAHUE KpeMHMItopranuyeckoit xunkoctn AKOP-B100,
BeIyckaeMmoii mo TY 39-1331-88 n.HosoueGokcapck, KoTopasi pume-
HAETCA NP JIMKBUIALMY BCEX BUJOB BOJXONPUTOKOB U OOBOIHEHHUI, YK-
peruienuit rpyHTa. OHa xopouio GhUIBTPYETCH B TUIACT, CEIEKTHBHA TP
TIPOHUKHOBEHUM W OTBEDKIACHMH, MMEET XOPOIIYIO aAre3vio K nopone;
pacxox AKOP-B100 Ha | omepauio cocrasaser 1.5-3.0 M° TOBapHOIO
nponyxTa (6-15 M’ BOTHOTO pacTBopa);

— WCTOJIb30BAHHE BOXOPACTBOPUMOTO TAMITOHAXKHOTO OIHOKOMMO-
HEHTHOro KpeMHuitopranudeckoro coctasa (BTOKC), Beinmyckaemoro
B BUJE XUAKOCTH Mapku A i b o TY 02-1-045-94 . HopoueGoKcapcek.
SIBnsieTcs OCHOBHBIM KOMIIOHEHTOM TAMITOHAXHBIX XUAKOCTEH TP JIKK-
BUIALMK BOAONPUTOKOB, NIPU STOM OTIAAET HEOOXOAUMOCTD B UCTIONb-
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30BaHMH OpPraHUYECKUX PACTBOPUTENEH M KaTaIM3aTOPOB (KUC/IOT) IpH
MOATOTOBKE peareHTa K NpUMeHEeHHU10. BpeMs reneo6pasoBaHdst MapKu
A mipu 25°C — 20-50 MuH., Mapku b nipu 80°C — 30-180 mun.;

— aHazornuHoe AefcTBye peareHta 119-296T (TY 6-00-05 763 441-
45-92), Brnyckaemoro B r . HoBoueGokcapceke;

— MCMOMB30BAHME THAPOUIONUPYIOILEr0, THAPOGOOHOrO KPeMHUI-
OpPraHUYecKOro CoeAMHeHUs MoaudeHIITOKCHCHIOKCAHA MO/l HA3BA-
HueM Moanukarop 113-63 unu 113-65 B 06beMe 100-200 51 wiu 3THI-
cunukat (DTC-40, 3TC-16) Tacke B o6beMe 100-200 1 B npucyrcTBUM
xaranuzatopa I'KXK-11H. Jo6aska TKXK-11H cocranser 1-25% ot
obbema Moandukaropa 113-63 1 5-10% ot o6vema ITC-40, npu 3ToM
06a KOMIIOHEHTA 3aKaYHBAIOTCSA B 3aTPyOHOE MPOCTPAHCTBO B 0OBEME [0
0.5M” Ha IM’ IPOAYKTHBHOTO IIACTa Yepes 6ydep (HedTh CHU3Y K
cBepxy). BaxHbIM CBOUCTBOM 3THX KPEMHUIOPraHMUYECKHUX COEIUHEHM I
SABJISIIOTCS MX BBICOKAs IIPOHMKAIOLIAS CIOCOGHOCTL BBUAY OTHOCHTE b
HO HeBONBIION ATHHEI MOJEKYJIBI, a TAKXKE TO, YTO OHM HE TOKCHYHBI,
B3pbIBO- Y noxapobe3onacHbl. [Ipy B3aMMOLEUCTBHAM C TLIACTOBONH BO-
JOW OHU TMAPOIM3YIOTCA ¢ 06pa3oBaHUEM HEPACTBOPUMOro heHWUIICH-
JIOKCAHOBOTO MONNMEpa, 061aNaoiero BEICOKOH ruapodobHOi aKTUB-
HOCTBIO, UMesI HOBBILIEHHYIO aAre3uio K MeTalily u nopoae. Pearentst
Bbimyckatores AO «Xummpom» B . HoBoueGokcapeke;

— HCMOJIBb30BaHHe THIIAHA, NOC/e 3aKaYKH KOTOPOTO YCTaHARTMBa-
ercsl LEMEHTHBIA MOCT.

6.6 NPOABNEHWUE KUCNbIX FTA30B
0O6Giune cBeaeHun

Ha nipoTskeHUU Beell MCTOPUU Pa3sBUTHS LMBUIN3AUMHN YeI0BEK
Beeraa 6oposics MOUTH Ge3ycHeliHO ¢ TPOSTBICHHEM PXKaBUMHBI (ATMOC-
¢epHas kopposust). OTHAKO UMEIOTCS OTAE/IBHBIE UCKTIOUEH WS, HaIlpU-
Mep, MHIUICKOE, 10 CUX MOP Hepa3raflaHHOe «4yNO CBETa» — METAUTHU-
YecKast KOJIOHHA ¢ Bo3pacToM okoo 4500 siet 6e3 Maieiimx BUIOB KOp-
posun. Ha coBpeMEHHOM 3Talle NOTEPH OT KOPPO3UH B MPOMBIIIUIEHHO
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Pa3sBUTHIX CTPaHAX COCTABIISIIOT OKOJIO AECATON 4acTH HAIlMOHAIBHOLO
JoXofia B Tof, a ctanu 6oree 30% OT ee €XEroqHOro MPOU3BOACTBA WK
6onee 100 maH.TH Tak, B CILIA yObITKY OT KOPPO3WY METasLTa COCTaBIsi-
10T Gonee 80 MJIpI. AOJUT. B TOH, U3 KOTOPHIXK JUIIL 10-45 % apnsiotcs
yCTpaHHMbIMM [T0Tepsamu. Haubonee pacnpocTpaHEHHBIMU BUIAMH KOp-
DO3HHU SBISIOTCS:

— 2030645 KOppo3us TIPOTEKaeT NPU MOTHOM OTCYTCTBUM BIAark Ha
MMOBEPXHOCTH METajLTa NP MOBBIILEHHBIX TEMIIEpaTypax;

— ammocghepras Koppo3us — OLHA U3 CAMBIX PacTIPOCTPAHEHHBIX, TAK
KaK oBOpyIoBaHKe IKCILTyaTHPYETCsl HA OTKPBITOM BO3IyXe TIPH OTHO-
CUTEBHOM BIAXHOCTH B TedeHHe faxe oaHux cyTok ot 30 no 100%;

~— HCUOKOCMHAs KOPPO3UA TIPOTEKAET TOJ JEeHCTBHEM EKTPONHUTOB
(KUCIIOTHI, LHENOUH, PACTBOPEI CONE) H HEINEKTPOIUTOB (HedTh, Hed-
TENPORYKTHI U APYTHE OPTaHUUECKUE COSAUHEHNS ),

— 6buoxoppo3us NPOTEKAET Mo OefcTBHEM MHKPOOPTaHHW3IMOB
(a5pO6GHBIX MU aHa’pOOHBIX 6aKTEepUii) WIH TIPOLYKTOB UX KW3HEASA-
TEJALHOCTH , POCT KOTOPBIX MOXKET MPOUCXOXUTh TpH pH ot 5 1o 10, TeM-
nepatype ot 2 0o 80°C u MmuHepanu3saimu 1o NaCl ot 2 no 6 %, a obuei
10 4 %;

— CMewanHas Koppo3us TIPOTEKaeT PU HATTMIUY OZHOBPEMEHHO Ta-
30BOH, XKUIKOCTHOMU, HHOTAA aTMocdiepHON KOPPOSHU U SBIAESTCS ca-
MbIM PACTIPOCTPAHSHHBIM BHIOM TIpy GYPEeHUH U SKCILTYyaTalldd CKBa-
xus. KopposuouHslii ipolece sBisiercd TeTePOreHHBIM (HEOIHOPOI-
HBIM) Y IPOTEKAET Ha IPAHULIE PA3/Ie/ia MeTalT-aTpeccnBHas cpera. [1pu
3TOM ATOMBI META/UIA OKUCISIOTCS {TEPAIOT BAJICHTHBIC MIEKTPOHBI),
HepeXoIT Yepe3 IpaHuLly pasfiesia BO BHEINHIOW Cpely U B3auMomeii-
CTBYA C e¢ KOMIIOHEHTAMHU 00pa3yioT ITPOAYKTH KOPPO3UU CO CHIDKEHU-
€M MacChl, MEXaHUYECKON MPOYHOCTH U TUIacTHYHOCTH MeTtanna. Kop-
posud GeiBaeT 06Las U MecTHast. OBLias Koppo3us Noapasiensercs Ha
PABHOMEPHYIO, HEPaBHOMEPHYIO M CEICKTHBHYIO (M30MpaTelbHyo). B
MEPBOM CJIydae KOPpO3Hst TIPOTEKAET ¢ OXMHAKOBOH CKOPOCTBIO MO Beel
MOBEPXHOCTU METAUIA, BO BTOPOM — C HEOIMHAKOBOM CKOPOCTBIO Ha pa3-
JUYHBIX YYACTKAX METALTA M B TPETHEM CIYYae KOPPOLUDPYIOT OTIENb-
Hble KOMIIOHEHTH! criiasa. Ho B moGoM ciydae obiast Koppo3us npore-
KaeT TIPY HU3KOM M CPEEHEM IaBleHHH, e COMYTCTBYET YCUICHHOE Ha-
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BOJOPAXKUBAHHUE CTANIH, MPUBOAALIEE K OXPYITYUBAHUIO H CYILOHUAHOMY
pacTpeckuBaHuIo MeTaUia. CylbhUIHOE PACTPECKMBAHME OTIACHO TEM,
YTO BU3YaJbHO OHO HE OOHAPYXMBAETCS, a PA3PYyLICHUE IPOUCXOAUT
yarie Beero BHe3arnHo. O6u1as Kopposya HaMMEHee OIIacHa TIpH J0CTa-
TOYHOH TONLIMHE MeTa/Lla M PABHOMEPHO NPUKIAAbIBACMbIX HAarpy3Kax,
HO ITpH paboTe MeTa/l1a Ha Kpy4eHHe ¥ M3THO JOCTaTOYHO onacHa. Me-
CTHast KOPPO3usl, KOTOPO# NOIBEPraloTcsl 6OIBLIMHCTBO METALIOB TOA~
pasfessieTcs Ha MEXKPHUCTAJLUIUTHYIO, NUTTHMHI, PRCTPECKUBAHUE U YC-
TaNocTh. IIpH MEXKPUCTAJUIUTHON KOPPO3MU pa3pyLIEeHHE COCPENOTO-
YEHO 10 PPAHULE 3epeH METalla WM CIUIaBa ¢ [10Tepeil MPOYHOCTU U
TIACTUYHOCTH MeTasta. [1pu MUTTHHIOBOM (TOYEUHO) KOPPO3UH pas-
pylLIeHUE METAUIA IPOMCXOINT B CTAEIBHBIX TOYKax Ha OOMBLIYIO TIIy-
61HY B MecTaX OKaTHHBI, YCTAHOBKHU NPOTEKTOPOB U Ap. KopposnoHHoe
PAacTPECKUBAHUE NTPOTEKAET NIPU OAHOBPEMEHHOM BO3IEHCTBUU arpec-
CHBHOM cpebl ¥ Pa3TUYHBIX JHHAMUYECKUX HATPY30K. MecTHas xop-
PO3Ws IaXe MPH HIYTOXHBIX TIOTEPSsIX METAJLIA BBI3BIBACT KATACTPOhH-
YecKywo notepio npoyHocTH. [To xapakTepy B3aMMOACHCTBYS MeTaUIa ©
arpecCUBHON CPELOW PasNIUYaIOT XUMUHECKYIO U JAEKMPOXUMUUECKYIO KOD-
PO3MIO, KOTOPBIE MOTYT NPOTEKATh KaK pasfieJIbHO, TaK ¥ OTHOBPEMEH-
HO. [Ipr XUMHUUECKOH KOPPO3UM METAJUT Pa3pymIaeTcst IPH B3aHMMONEH-
CTBHH C HEJEKTPOJIMTHOM Cpemoil (Cyxue rasbl, XXUAKOCTH De3 d1eKT-
posToB). [1pH SNEKTPOXUMUIECKO KOPPO3ZHH METAILT pa3pyluaeTcs o
BO3IEHCTBUEM IEKTPOINUTOB NP OOJHOBPEMEHHOM MPOTEKAHUH AHOL-
HOTO M KaTOJHOTO TipouteccoB. [Ipu 3ToM OyprubHbIE TPYOBI SIBISIOTCS
OIHOBPEMEHHO AaHOIOM Y KaTONOM, TAaK KaK M3TOTOBIECHB M3 pasivy-
HBIX CIUIaBOB, a LIEMb MEX/AY HUMM 3aMbIKAaeTCs OypOBBLIM PacTBOPOM,
cofiepKaliuM 3MeKTpoaut. TIpu 3ToM aHORHEBIN MpPOLECC OKUCIUTEb~
HBI — MeTa/lT paspyllaeTcs, KaTOOHbIA MPOLECC — BOCCTAHOBUTE b~
HBlii, 0GYCITOB/IEH NEKTPOXUMUIECKUM BOCCTAHOB/IEHYEM xene3a. [Tpu
9JIEKTPOXUMHUYECKOH KOppo3ny 06pa3yloTcs NPOMEXYTOUHBIE COEdM-
HEHUS MeTaI-CepOBONOPOA (ruapocyibdun v cynbbu HOHBL), YCKO-
PAOIAIN TIPOTEKAHHUE 3IEKTPOXUMHUECKUX PEAKLIMIA:

Fe + H,S ¢ (FeHS"),, + H,0"; (FeHS),, — FHS" +2¢;
FeHS + H,0+ — Fe** + H,S + H,0
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Kak BUIHO K3 MPUBEAECHHON CXEMBI, ITOJIYYECHHbIH aHOXHBIN XeMO-
copbGupoBaHHbIil Katanmsatop (FeHS )amgc BocaeacTBuu pasnaraercs ¢
obpasopanueM H,S 1 BocCTaHOBIEHHOTO Xelle3a, Aesas IpoLiece paspy-
1IeHNUS MeTalna GecKOHEUHEIM, BBUAY HEMPepBIBHOM pereHepainy H,S.
YeTaHOBNEHO, YTO HAUMEHBIIAs CKOPOCTh KOPPO3UU B BOIHOH dase,
HacbileHHoi H,S, Haubonbinas — Bo BIaXxHOi ra3oBoii cpene (s Kop-
PO3UOHHOTO TIPOLecca AOCTATOUEH CJ0M BOAHI TOMUIMHON Beero 20-30
MOJIKYJT) U ITPOMEXYTOUHAsT — B 1Byx(hasHOHU crcTeMe «BoTa-yTIeBO-
nopoz». M3BeCTHO, 9TO CKOPOCTh KOPPO3UH CTalu B arMocdepe mapoB
H,0, H,S u yrneBomopona npy WHTEHCUBHON KOHAEHCALIWY XUAKOCTH
nipuMepHO B 10 pa3 Bbillle CKOPOCTH KOPPO3UM B NMOTOKE JOOBIBAEMON
HedTu. [Tosromy onpenensiolinM GakTropoM ApH CEPOBOAOPOTHOH KOp-
po3uu ABsiercs napiuairsHoe nasmenue H,S (maBneHue KOHKPETHOTO
raza B ra3oBoil cmecu), a He ero CoepXaHue B Tase, MUHUMAJIBHAS Be-
JIMMMHA, HE BBI3LIBAIOIIAA CYTBOUIHOIO PACTPeCKUBAHMA CTAIH COCTAB-
aster Beero 0.1-10°MTIIa. B Poceuy 3Ta BeTMYMHA NIPMHSITA B Ipenenax
0.05-0.9 MIla. Ho npu 3TOM npouecc HaBOZOPAXUBAHMS, OTIPEAEISIO-
HIMA OXPYMIMBAHHE, IPOUCXOINT 3HAUUTEIBHO GhICTpee, YeM obpasy-
eTcs GapbepHas 3alliMTHAA TUIEHKA M3 [IPOLYKTOB KOppo3ud. CKOPOCTh
KOppo3u# B TipucytetBUd H,S ¥ Biiara pacTeT IpoNopLUOHANBHO 1aB-
JICHHUIO I'a33, YTO CBA3AHO C TIOBBILICHUEM €TI0 KOHLIEHTPAIWU B CIHHULIE
oobema. TIpnyem yBenuyeHne mapiuanbHoro gaieHuss H,S B ra3oBoit
cpese MPUBOIMT K YBETUYECHHIO €T0 PACTBOPUMOCTH B BOIHO cpene. CHu-
>KeHHEe HABOIOPAXMBaHUs C POCTOM JABICHMS CBA3aHO C YILTOTHEHUEM
0ocazKa NMPOIYKTOB KOPPO3UH, 00J1afaiolIero NOBBIUEHHBIMU 3aIIUTHBbI-
Mu cBoiicTBamu. [Tpy TIOBBIIIEHUH TeMIepaTypsl ot 20 g0 60°C ckopocTb
KOPPO3WMHU Bo3pacTaeT, a KoHIeHTpauus H,S pe3ko nagaet BBHAY CHUXe-
HUSI eTO PACTBOPUMOCTH, HPH 3TOM YMEHBUIAETCS U HABOLOPaXMBaHUE
cTanmu, ocobeHHo rpH Temrrepatype xo 80°C. ITpu pH> 10 cynsdunHoe pa-
CTPECKVIBAHUE Y HABOJOPAKMBAHHE HE3HAYMTEILHO, BBHLY TOTO, YTO UOHbBI
XeJie3a, BCTpeyasi Cyb(hHI-HOHBI B HEMOCPEACTBEHHOM GIN30CTH OT MO-
BEPXHOCTY METAIUTA, 0OPa3yIoT Ha Hel 3all{UTHYIO TUTCHKY.

TIpu Hammuuu B cpene H,S u CO, B KOPPO3HOHHOM Mpoiecce MpH-
HUMAIOT Y9acTHE UOHBI BOAOPOAA, 00pasylolIfecs MpU IUCCOHAlINU
YTONBHOM KUCAOTH K caMH HEAUCCOLMUPOBAHHEIE MOJMEKYJIBL.
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CO, + H,0 - H,CO;; H,CO, + Fe — FeCO, + H,

O0pasyeMblit KapboHAT XeJle3a WETYLIUTCS, OTCIanBACTCA U METAJUT
TepsieT Ipo4HoCTh. TIpH 3TOM CKOPOCTH YIIEKUCIIOTHON KOPPO3UH pac-
TeT C yBeIMYEHWeM napuuajbHoro narnenus CO, no 2-3,5 MIla u teM-
nepatypsl g0 80°C, a BbIlle 3TUX 3HAYEHHUI cHUXaeTcst. Ha yrnexkucnor-
HYIO KOPPO3HIO BIMSIET U KapOOHATHO-GUKAapBOHATHOE paBHOBECHE:

Ca(HCO,), & CaCO, + H,0 + CO,

IMpu n366TKE CO, OHO CMELIAETCST B CTOPOHY 0GPA30BaHMS PACTBO-
puMbix 6ukapbonaro Ca(HCO,), He 3aILMILAIOIMX TIOBEPXHOCTD Me-
Taa ot xoppo3uu. Kopposus ot sosneiictsust CO,, cooepxallierocs B
IPUPOIHOM ra3e 3HAUMTENHHO CWIbHEe, TaK KaK KOPPO3HOHHBIN Mpo-
LEeCC HE TOPMOZUTCS BO BpeMeHH. TTpu MOCTYIUIEHHH TUIACTOBBIX BOJ C
BbICOKOIT MUHepanu3anmeit (MHorna no 380 r/n), conepxaumx H,S, xop-
PO3MsL YCHITHBAETCS, B CBSI3U C TEM, YTO TPOAYKTHI KOPPO3HMHU HE 0011a/1a-
0T 3aUIUTHBIM 3GPEKTOM, a caMK SIBISIOTCS] YYaCTHUKaMHU KOPPO3HH.
TIpy 3TOM OCHOBHOE BIMSHHE Ha KOPPO3MOHHbIH NMPOLIECC OKA3BIBAIOT
noHbl xiopa. Ilpu conepxanuy B Bode 3-5% NaCl npoucxonur TopmMo-
KEHHME KOPPO3UY M HABOZOPAXKMBAHHS B CBA3Y C TEM, UTO CHUXKAETCS
pactBopumocth H,S, a Takoke KOHKypHpYIOLiei aacopOiii XIOPHIOB 1
H,S. TIpu 310M ancopbIus aHKOHOB Bo3pacTaer B psury Cl0,<SO. <CI
<B"<J<HS<S”. AKTHBALMs CTANM PA3THYHBIMA HOHAMH [POUCXOIUT
Tipu conepXanuu cyibdar-uoHa 0,01 r-ske/n (900-1000 mr/n), xnop-
MOHa Kak 60J1ee CIIbHOTO akTiBaTopa Beero 4-6 mr/n (0.0035 r/n CaCly),
a ripy Hammuuy H,S KOppo3noHHbIA poLece cramy HayMHaeTcs mpu
KOHUEHTpaiuH cyibdun-uoHos okoso 50 mr/a gaxe npu pH>12.

Koppo3uoHHas CTOMKOCTh METAIUIOB OTIPEAETISAETCS TI0 LIKaTe:

IpyIna CTONKOCTH BLICOKAS  YAOBJIETBOPUTENbLHAS HU3Kas
KOPpO3us METalIa,
MM/TOx 0.001-0.005 0.006-0.05 >0.05

MexaHK3M KOPPO3MH JETKOCIUTABHBIX OypuibHbix TpyG (JIBT), us-
TOTOBJIEHHBIX U3 ciutaBa J[16T oTnudaeTcs OT KOPPO3UU CTaNH TEM, UTO
B CEPOBOAOPOACOAEPXKALLEH cpeie Koppo3us B 5-10 pa3 MEHBIIE, BBHIY
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HaIM4Msl HA TIOBEPXHOCTH CIUIaBa TIACCUBMPYIOLIEH TUICHKM M3 OKCUIA
amomuans (AlLO,). IIpr 3ToM He HoABEPraloTcd KOPPO3UHM M CTalbHBIE
3aMKH, TaK KaK aTIOMMHUEBEIN CILIAB CIOCODCTBYET WX 3TIEKTPOXMMMU-
yeckoit zamure. CKOPOCTh KOPpo3uu cranu u civtasa 16T B npecHoi
Boze, copepxanieit H,S, cocrasisger 0.3 u 0.009 MM/Toz COOTBETCTBEH-
Ho, a B pactBope NaCl 3%-Hoii KoHUEHTpauuu, cofepxaieM 2.5% H,S
0.59 1 0.062 mm/rog cootBercrBenHo. JIBT, B orimyuu ot CBT, crofiku
K KOPPO3UOHHO-YCTATOCTHOMY PaspyLICHHIO 10/ HAIIPSDKEHHEM, HO s
HUX OTIACHO TuapoabpasuBHAas KOPPO3Us U Haiddme XJIOpumor (3-5%
NaCl wiv apyrux coneit). B pactBope, ocobenno npu pH=11 u Gonee, B
ITUX YClIOBUAX cToiikocTh JIBT Hipke cranu, H3-3a HAPYIIEHUS OKCHJI-
HOM TUICHKHM, IOCTYNA K MeTally HOHOB XJ10pa ¥ MEXKPUCTALIMTHOH
KOPPO3HH. DTO 0OBSICHIETCS TeM, YTO 3a[UTHASI IUVIGHKA PAaCTBOPSIETCS
B WENOYHONA cpejie, OOHaXas MOBEPXHOCTh METAILTA, KOTOPBIH caMoITpo-
M3BOJIBHO KOPPOIUPYET C BBHICOKO# CKOPOCThi0. CKOPOCTh KOPPO3UH
crtasa 16T B craboruenounoit cpene B npucyrcrsim aHnoHoB Cl Bo
MHOTO pa3 BhIille KOPPO3HHM B TEX Xe XUIKOCTAX, He COIEPKAIIMX aHUO-
HoI CI', UTO CBA3AHO C IMPOSIBICHHUEM NMUTTUHIOBOIM KOPPO3UH M3-3a Ha-
PYUICHHS NMACCHBHOIO COCTOSTHHUS HOBEpXHOCTU TpYOHL. losromy pH
6ypoBOTO pacTBopa Tipy Mcronbsosanuy JIBT 1omxeH GBITE B Ipesenax
7-10. B naceimeHHbIx pactsopax NaCl kopposust CHayaza yBesMuuBa-
€TCsl, 4 3aTEM CHIXKAETCsI (BCe PABHO OCTAETCSt JOCTATOYHO BBICOKOI, 0CO-
B6EHHO NPy HAUYKMH TTOTWBANCHTHHIX CoJledl U TeMiiepaTypsl 1o 80°C),
YTO OOLACHACTCS YMEHBINEHUEM PACTBOPUMOCTH KUCIOPOJa — OCHOB-
HOIO JenoJspU3aTOpa mpouecca Koppozuu. Hampumep, xI0pua Kajib-
LA BBI3BIBAET GOIBITYIO Kopposuio cruiasa 16T, yeM 9KBMBaJIeHTHAs
nobaska NaCl. BypoBoii pacTBOp Ha OCHOBE THAPOTEIsI, 3aTOTOBJIEHHbIA
U3 HoA0OGPOMHON BOIBL, 00NagaeT O4eHb BBICOKOI KOPPO3MEH Cnasa
16T, Tak KaK BoJa COAEPXUT MHOXKECTBO MUKPOICMEHTOB ¥ COOTBET-
CTBEHHO FaJIbBAHONIAP, 4 3arOTOBTCHHBIN M3 BOZOPACTBOPUMBIX CyNb(a-
ToB (MgSO, u 1p.), 3HAYUTEIBHO MEHBIIEH KOPPO3UEi, 4eM MpH HC-
TTOJIb30BAHUHU XJIOPUIOB 3THX Xe Metayuos (MgCl, v ap.). B MHUCTHIX
PACTBOPAX C BHICOKON BA3KOCTBIO U GOMBIIUM cofepKaHHeM IMHBL KO-
posust crutapa J116T He3HAYUTEABPHO YMEHBLIACTCS M3-3a MEIJIEHHOrO
JIOCTYIIA aTPeCCUBHOM CPEAbl M YACTIYHON ee HeHTpaInzauny TIMHOMN.
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B cpenneM, GypuinbHbE TpyObl B cpefie OypOBOIO pacTBOpa HaXOMATCS
oxon10 30% ot obmIero BpeMeHH GypeHuUst, a B OCTATbHOE TIOABEPKEHbL
atMocdepHoit Kopposuu (crnas 16T paccnaupaercs). CKopocTh KOp-
posuu criraBa J116T Bospactaet npu remmnepatype a0 80°C, a 3aTeM yBe-
JIMYMBaeTcsl HesHauuTtesbHO. Hexoropsie peareHTst (xpomatsl, CCB,
XKUAKOE CTeKIO, rekcameradocdar u rpunonudocdat HaTpus) okasbl-
BaIOT CYIIECTBEHHOE MHIMOUpYIOLIEe ACHCTBUE Ha KOPPO3NIO CHIaBa
JU16T. Jo6aBKH XpOMATOB He MeHee 5% sIBISIIOTCS JOCTATOYHO 3dhdex-
TUBHBIMU MHTUOGUTOPAMU KOPPO3HH B COJICBBIX PACTBOPAX, 8 MEHBLIME
100aBKH, HA00OPOT, YCHIMBAIOT NIPOLIECC KOPPOIUU, OCOOEHHO B FIPH-
CYTCTBUU AenaccuBupylonix vonos Cl'. I1py 3ToM HexponycTHMa 06-
pabotka 6ypoBbix pacTBopoB KCCB, Tak kak oHa criocobCTBYET YCKO-
pPEHUIO KOPPO3MHU CIIaBa, BBUAY HANMW4Us KOHKYpHUpYioLIe# ancop6-
uun ¢ Na,Cr,0,. lobaska apyrux pearettos B Komuuectse 0.25-0.35%
npu TeMnepaType 20-80°C 3aMeisieT cKOpocTh Kopposuu Ha 40-80%,
TIpUYeM UHIUOUDYIOIIee AeICTRHE STHX PEareHTOB € TOBBILIEHHEM TeM-
repaTypsl Bodpactaet. [Ipu ucnonszosanum JIBT HenonycTtuMo mipu-
MEeHEHHE COMHON KUCIOTH BRUIY pacTBopeHUs ctiaa 16T ¢ o6mmb-
HBIM BBLIeJeHHEM BOoTopoia. OCHOBHBIMU MEPOIIPUATHAMMU TIO TIpe-
IYTIPEKACHHIO KOPPO3UH SIBSTIOTCSI:

— MpUMEeHEHUe UHTHOUTOPOB (HEHUTPaTN3aTOPOB);

— HCIOJb30BAHHE KOPPO3HOHOCTOMKHUX CIUIABOB;

— HaHeceHHe TTOKPHITHIA;

— HCMO/Bb30BaHUE HEMETAUTNYECKUX MaTePHAIOB.

6.6.1 XapaKrepucTuka KMCAbIX ra3os

CepoBoIOpOA MOXET TIOCTYIIATh B CKBAXHHY C TUIACTOBON BO#OH,
HedTHIO 1 Ta3oM, BRIGYPEHHON NOPOIOH YaCTUYHO WK TIOJHOCTBIO pa-
CTBOPEHHEIM, & TaKXe 0Gpa30BBIBATECS B GYpOBOM pacTBOpe MpU Tep-
MOOKHCTUMTENBHOM AECTPYKUIMHU CEPOCOIEPKALIMX XUMPEareHTOB (JIUT-
HOCYJIL()OHATHL M 1P.) U 33 CUET PEAYLIMPOBAHMSA CYTb(aTBOCCTAHAB-
smBatomumy 6axrepusmu (CBB). Tlpuuem, H,S B HedTv M rase, B oc-
HOBHOM, GHOTEHHOI0 ripoucxoxnenus, rae 80% CBbB B npouecce cBo-
eif KU3HeLeaTeTBHOCTY MpeBpaltalor cyibdatsl 1 cynshuthl B H,S,
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OKMCAISISl MOJIEKYJIAPHBIH BONOPOJ, BCETA IPUCYTCTBYIOLIMI B IPUPOM-
HBIX BOJAX WIH BhUIE/SIIONIMACS B PE3yNbTaTe KATOAHOW peaklnu npu
KOPPO31M CTalu. DTOT NPouece OHOreHHON peayKLMH TIPOUCXOAUT 110
cxeme:

2H' + SOZ + 4H, 3 H,S + 4H,0

s npenynpexneHus MUKPOGUOIOTMYECKOH KOPPO3UM MCTIONb3Y-
0TCS XJIOpHAs U3BECTh, XTOPHI LIMHKA, Oypa, KaycTHYecKas cofa, dhop-
ManuH, Guxpomar Kannsi, CHITX-1004, CHITX-1004A (TY 39-12966038-
001-92), conu 4eTBEPTHYHBIX aMMOHMeBbIX kuciotr (AHTI-2), consHas
W cepHast KMCIIOTBE, KHcjiopon, 0304, ATID-11, CHITX-4601 (onHospe-
MEHHO MHrMOUTOP Kopposuu) u ap. Jobaska, Hanpumep, AHTII-2 uc-
MOJB3YeMOro B KauecTBe ¢hoTOpeareHTa — Je3MyJbratopa 1 HHrubu-
TOpa KOPPO3uH, cocTapseT 400 r/m’ py 3ammTHOM AeiicTaun 90-95%,
Boinyckaercs JHenpoasepXuHCKUM AO «A30T». DopManH NMOAABA-
eT xu3HeaeatenoHocTh CBB Ha 70-80% ¢ addekTom 2-3 mecaua,
CHITX-4601 — MoJHOCTBIO M KPOME TOTO 3AIUKILAET METAJUT OT KOPpO-
31U Ha 85-96% npu no6aeke 40-400 r/T.

ConepxaHHe cepoBOIOpOIa B MPHPOIHBIX rasax konebiercs ot 0,5
1o 30% macc. B Poccuu, B oTaenbHBIX caydasx a0 98% (CLLA). Io xu-
MHYECKON arpecCUBHOCTH CEPOBOIOPOI SIBNAETCS YHHKANBHBIM Bellie-
CTBOM, HE UMEIOILUM aHanoroB B pupone. H,S — 310 GecLBe THEII, CHITB-
HO SUEOBHTHIM Ta3 C 3aMaxoM TYXIBIX SIML, TIOPAXKAIOWHI HEPBHYIO CHC-
teMy. [lonazast B ierkue, pacTBOPSIETCS B KDOBH U COEIHHSIETCS C TEMOT-
JMOGHHOM, MPeNOTBpALLasl TOCTYT Kucaopoaa. SIBHBIH 3aMax cepoBogo-
poma oulymiaercs yxe npu koHueHrpauud 0.0014-0.0024 mr/a, a npu
0.007 Mr/n (B cMecH ¢ yriepogopoiamu gaxe npu 0.003 mr/m), 3anax
TPYOHO TIEPEHOCHUTCA MaXe TEMH, KTO NPHUBBLIK K HeMy. [1pu aToM opra-
Hbl OGOHSIHMSE GBICTPO AZAMTUPYIOTCS K 3araxy, Ye/l0BeK TepsieT CO3Ha-
Hue U norubaet. Temneparypa camoBocruiamenerus H,S 290°C, ¢ o6pa-
3oBaHueM ripu ropeHnd H,0 u SO, a HUXHMIA U BEpXHUIT TpeiesTbl B3pbl-
BOONMACHOH KOHieHTpauuu cocrapisior 4.0 u 45.5% (o otvemy). H,S
TsiKesee Bosayxa (Taba.6.6. 1), BCIEACTBHE YEro OH MOXKET HE3aMETHO LISt
OKPYXXaIOWWX CKATUTUBATHCS Mo 6YPOBON M MPUBOAMTE K B3PLIBY U 110~
xapy.
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Ta6bnuua 6.6.1

n HSB or
Te ypa, MNOTHOCTb, Kr/M3 Mpumeyanne
°C BO3AYX H,S
0 1000 1190 1= p/Por
0 1293 1539 A€ Py, P, Po— NNOTHOCTbL OTHOCUTENBHASA,
20 1205 - ro 0
-25 1424 — BelecTsa (BoO3Ayxa M1 BoAbl), COOTBETCTBEHHO
Tabnmua 6.6.1.1
PacTeopumocTk ra3os B Boje B or ypbl, Mr/n
ra3 Temneparypa 8ogsl, °C
0 10 20 30 40 60 80 100
H,S 7100 5160 3925 3090 2520 1810 1394 1230
C0, 3371 2310 1723 1324 1055 719 552 —
0, 69.8 54.3 44.3 37.2 32.9 27.8 25.1 24.2

Kucibie ra3sl XOpoILo pacTBOPSIIOTCS B [IPECHOM BoJie, OCOGEHHO TPH
HHM3KUX TeMIIepaTypax, 4To HarsUIHO TOKa3aHo B Tabu. 6.6.1.1

Ipu 3TOM oMH 00BEM MpecHOit BoIbl pacTBopsieT 3 o6bvema H,S ¢
obpazoBanuem 0.1 M’ pacTtBopa ci1aboil cepoBOIOPOAHON KUCIOTHI C
pH=4.1. PactBopumocts H,S B Boze npu atMocdepHOM IaBIEHUU HE
npessimaet 3.4 r/i, a npu gasieHun 20 MIla u remmnieparype 104°C pes-
Ko yBenmumBaercsi U cocrasiser 340 /. Takast Xe 3aBUCUMOCTb M VISt
npyrux Kuciabix razoB (CO,, O,). B MuHepanin3oBaHHO#t Boje, 0COOEHHO
HACBILIEHHOM, KUCIIBIE Ta3bl MIMEIOT MEHBILYIO PACTBOPUMOCTB, BBUIY
CHVDKEHMSI pACTBOPUMOCTH KUCIOPO/Ia, HO KOPpOo3usi 6oJiee aKTUBHA U3~
3a BBICOKOI JIEKTPOIPOBOTHOCTHU Bo/Ibl. PacTBopumocts O, 1 H,S B anm-
darryeckux (KUpbl, KUPHBIE KUCIOTBI, CIIMPTHI, TIPOCTBIE U CIOXHBIE
aMUHBI, 3QUPbI, KETOHBI, KAPOOHOBBIE KUCJIOTHI U AP.) U apoMaTHyeC-
Kux (O6EH3011 ¥ ero MpOM3BOIHBIE) YIJIEBOIOPOAAX 3HAUMTEIBHO BhILLE,
YeM B BOJIE U COCTABJISIET, COOTBeTCTBEHHO 5/20 r/n nipu 20-45°C u pH=5
u MeHee. CepoBOIOPO/] M IMOKCUJL YIJIEPOZia, PACTBOPSISICH B BOIE, AUC-
COLIMMPYET B JBa 3Tana ¢ o0pa3oBaHMEM TMAPOCYabdUI U Cyabbun
MOHOB, a TaKXe I'MAPoKapOoHaT U KapOOHAT UOHOB 0 CXeMe:
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f.A. Pasaxos no BYPOBLIM PacTBAPAM

H,S > H" +HS pH=8-8.3 HCO, - HCO; + H'

HS - H' +§” pH=11.4 HCO, » CO{ + H"

Hpuuem nipn pH=4 1 MeHee cepoBOLOPOI HAXOAUTCS B BUIAE MOJIE-
KynsipHoro rasa H,S, npu pH=4-11 B Buzne runpocynsduia-uonos HS u
nipu pH>11 B BUzZe cynbthunI HOHOB s

Kax BHAHO W3 AaHHBIX Tabnuusl 6.6.1.2, yem Gonviue pH BoxHOM
cpelsl, TeM 6osblIe 00pasyeTcs U OCaXAaeTcs AWCCOLMUPOBAHHBIX
nonos HS', S*. Dra xe 3aKOHOMEPHOCTS cripaseiinsa u ans HCO;,
CO; . Ho tak kak pH>11 B cuicTeMe OYTH He GBIBAET, TO OTHOCHTEb-
HO «Be3061AHbIe» CYTbGOUABI MTPAKTUYECKH OTCYTCTBYIOT, 4 BOXOPACTBO-
PUMBIE THAPOCY/IL(MUIBI B CKBAXMHE MOTYT CHOBa MPeBpaTUThes B H,S
1o cXeMe:

H,S,., & H,S .y < H+HS

Mpwu pactsopenun B Boge H,S u CO, nposisasiioT cBoitcTBa CabbIx
CEPOBOAOPOAHON (CEPHON) U YTOJBHON KUCIOT, aKTUBHO KOPPOIUPYIO-
e Metawl. Cyxue (CyXHMH CUMTAIOTCS rasbl C BJIOKHOCTBIO He 6ojiee
60%) WK HaCHIUEHHBIE HX PACTBOPE B GeH3nHe WIH GeH30€ KOPPO3U-
OHHOTO PAacTPECKUBAHNS He BHI3BIBAIOT BBUAY OTCYTCTBHSA 3/EKTPOIIPO-
BosHOCTH. H,S ABJISETCA IPYIIITOBBIM PEAKTUBOM 1151 KATHOHOB YeTBEpP-
TOM Y MATOM AHATMTHYECKUX TPYITH, OCAXAasA UX U3 KUCABIX PACTBOPOB B
BUAE CYTBRGUIOB U THOAHTHAPUIOB, TPYIHOPACTBOPHMBIX B BOIE ¥ pas-
0aBNeHHbIX KUCI0TaX.

6.6.2 OnpegeneHue cogepxaHue cepoBOAOPOAa U cynbdbuaoB
B 6ypoBbIX pacTBopax

Or60p ¥ aHaNM3 Mpod GypoBOro pacTBopa HauuHaercs 3a 50 M 1o
BCKPHITHS CEPOBOIOPOAOCOACPKALICTO ILIACTA OOMH pa3 B TeUEHNH 8 ya-
COB, 4 IPU BCKPBITHM U €r0 pasbypuBaHUHN B TeUEHHH MTEPBOTO U MOCIE-
IHEro HUKIA WAPKYJISILMU IIPY KaKaoM nonbaenud. [1poda otbupaercst
n3 xenoba cpasy 3a GpoHapeM BEIUIKY TP MUHHMAJIBHOM BPEMEHH KOH-
TAKTA PACTBODA C BO3TYXOM M XPAHWTCS [0 aHAIN32 B TEPMETUYHOM CO-
cyae (Tonbko He u3 Metayuia). Eciu pH GypoBoro pacTsopa MeHblue 9,
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Tabnuua 6.6.1.2

B 3JABHCHMOCTH OT BEAUYUHBLI pH

Dopmel COOTHOWEHUE NPOUIBOAHBIX CEPOBOAOPOAHOM
NPOU3BOAHLIX KMCNOTHI Npu pH BOAb!
ceposogopoaa 4 5 6 7 8 9 10
HS 99.91 92.10 | 91.66 52.35 8.81 1.09 0.11
HS 0.09 0.90 8.34 47.65 90.18 | 98.91 | 99.89
s’ — — — — — — 0.002

TO B npoby HanusaoT 10-20 M1 NaOH 10%-Hoit KoHueHTpauuu. Tpu
9TOM HeJb3sT OTPAaHWUMBATBECS TONBKO aHANM30M BO3LYUIHOH Cpelb u
ra3oB, cogepxaumuxcs B 6ypoBom pacrBope. OTCYTCTBHE CIIEAOB CEPO-
BONOPOIA Ha NOBEPXHOCTH HE BCETNAa CBUACTENBCTBYET 00 OTCYTCTBHU
€ro B CKBXMHE, BBUAY TOTO, 4TO CEPOBOIOPO B MpPOLIECCE €ro oabeMa
Ha NMOBEPXHOCTb MOXET IPOPearupoBath ¢ KOMIOHEHTaMH GypoBOToO pa-
cTBOpa U MeTa/utoM. ColepkaHue cepoBOAOpOaa U CYAb(GHIOB B Gypo-
BOM pacTBOpe OnpenensieTcss KoJOpUMeTPHYECKUM, XMMUUECKHM, Cop-
GUMOHHBIM W JIEKTPOXUMHUUYECKMM METOJaMH, U3 KOTOPLIX Haubonee
pacrpocTpaHeHbl NEPBBIX ABA.

KauecTBeHHbIii MeTOA ONpeieIeHNA CONEPKAHUA Cep p

CymHOCTh MET0JA 3aKJII0YAETCS B UCITOJIb30BAHUM PEaKTHBHOM
bubTpaMOHHOM GyMard, NpONMTaHHON 5%-HbIM PacTBOPOM aleTata
ceuHua Pb(CH,COQ),. [Ipobupka 3anonHseTcsl HAMOMOBUHY HCTIBITYE-
Moii 11po6oii, B10AL BHYTPEHHEH CTEHKHU WM CBepXy NpoOHpKH HakJa-
IBIBAETCA TONOCKA OyMaru, CMoueHHast JUCTWUIMPOBAHHOMA Bogoil. Brl-
pensiomuiics H,S okpacut Gymary, Mo LBETY KOTOPOif CYAST O Hayale
TOCTYILIEHUS ceposogopoaa. Eciu uset Symaru He MeHsieTes, To npoda
MOROrPeBaeTcss WK cMelBaetest ¢ pasbapnentoit sogoi HCl B coot-
HoteHu 1:]1 no 10-30 MM D15 HEMTpaJM3aUMHU LUEJOUHOCTH W pasno-
JKEHUs1 BOLOHEPACTBOPUMEIX CybduaoB nocie Bosaeitcreust HCI na
TBepayo ¢asy. I1py 3TOM oKpalunBaHUe OyMard MPOUCXOAMT 3a CYET
06pa3oBaHMsT HEPACTBOPUMOTIO CYIb(hHUIA CBHHLIA MO CXEME:

Pb(CH,COO), + H,S — PbS! + 2CH.COOH



fA.A. PasanoB no GYpOBLIM PACTBOPAM

Konnenrpaims H,S onpenensiercs no wkane:

M3MEHEHUEe LiBeTa HajM4aKe, Mr/I
He M3MEeHSIeTCs HeT

CIIE/B! KENTHU3HBI creab
KeNTHIA oo 0.25
KOPUUHEBBIM o 1.0

Oypbiii mo 1.5
YEPHBIH >2,0

Tpu nosisneHne Gypo-4ePHOrO OKPALIMBAHMS UCIIOMB3YETCA KOMU-
yecTBEHHBIN MeTon onpeneienus H,S. Ilo apyromy skcripecc-MeTony B
KoJ106y BMeCTUMOCTBIO 250 M1 HayuBaloT 50-100 cM’ GYpOBOTO PacTBOPa
(ec¥ OH OYEHb TEMHBL, TO pa3baBILIIOT BOAOH B COOTHOWEHHUH 1:2
vnn 1:3), no6asnsior 10-15 Kaneab BOJHOTO pacTBOpa HUTPOIPYCCHAA
Hatpusa Nay[Fe(CH);NOJ,H,0 u 5-10 kanens 10%-Horo pactsopa rii-
pokcuza Hatpyst. PacTBop nepemeliuBaioT ¥ Mp1 HaMauK H,S oH nipu-
obpeTaeT (GUONETOBbI LBET, UHTEHCHUBHOCTH OKPACKH KOTOPOTO CBUIE-
TenbeTBYyeT O cofepxkanuu H,S no 0.25 mr/a.

KosmuecTBeHHbIi METOA oNpeieicHAA COACPKAHNA CEPOBOIOPOAA 1
cyashuios

CyYIIHOCTb METOA OCHOBAHA HA PeaKUUH OKUCIEHHS CEPOBOACPOIa
M CYNb(UIOB METAUIOB HOIOM JI0 CEpbl B KHCJIO# CPElIE IO CXEME:

H,S+1J1,>2HI + S
Na,S +J,—»>2NaJ + 8§
NaHS +J,-— Nal + HI + S

Mo, uspacxoIoBaHHBIN Ha OKUCIEHHE CynbGUIOB (OTIpEeNsIoT Mo
Pa3HOCTU MeXIy NMPUGABNIEHHBIM KOTHYECTBOM U U3GHITKOM €r0), OT-
TUTPOBBIBAETCA THOCYJIb(ATOM HaTpus. MHAMKATOPOM NMPYM THTPOBAHUH
cnyxut 0.5%-HEIi pacTBOp KpaxMana. MUHNMAIBHOE M30LITOYHOE KO-
JIMYECTBO Hofa JaeT ¢ KpaxMalnoM cHHee okpalieaHue. I1pu TuTpoBa-
HUHU CyNbGbUIOB WM CEPOBOAOPOAA CreayeT 00513aTebHO 100aBAATh
WOAMCTHIN KaJuii, TaK KAK MHAYE MOXET [IPOM3ONTH OKUCIEHNE NOHOB
$* 1o SO, mo peaxumm:
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H,S + 4], + 4H,0 — H,S0, + 8HJ

TexHoMOTHA NPOBEASHMS METONA 3aKITIOYAETCS B CJIEAYIOLIEM: OTGM-
paetcs 2-5 Ma dwisTpaTa 6ypoBoro pacteopa (pH>9), nepeHocutes B
KOHHMYECKYIO K010y 1 nobasasietcs 0.1N consgHol KMCNOTH 114 HeitTpa-
JNU3aUUK menoyHocTi. ColepXuMoe KoIhsl OCTOPOXHO ITepeMelluBa-
ercs1, nobasisercsa 10 ma 0.1N pacTBopa Hoxa, konba 3aKpbIBaeTCs NPo6-
Ko, cmodeHHol KJ, B3banTeiBaeTcst M yOeAMBILNCH B U3OBITKE J,, 0C-
TapJIAeTCd Ha 5 MUHYT B TeMHOM Mecte. M30bIToK J, OTTHTpOBBIBaETCH
0.1N pacTBopoM THOCyIb(aTa HATPHS [0 CBETII0-XKEJITOH OKPACKH, NPHU-
nuBaercst 1 M 0.5%-HOTo pacTBoOpa Kpaxmaia U [POTOIKACTCA THTPO-
BaHHe 0 UCUYE3HOBEHUA cuHell okpacku. [lapawienbHo npoBoauTCa
KOHTPOJIbHOE TUTPOBaHUE, KaK OTIUCAHO BhILTE, 6¢3 406aBneHuUs IPodbI
6ypoBoro pacTsopa (xosiocTast mpoba)

1, + 2Na,$,0, - 2Nal + Na,S,0;

Coaepxanne H,S B pacTBope ompeessietcs: no ¢hopmyIie:

(a-b)N-17.04-1000

, MI/1
v /-

X =
rae a — obbeM pacTBopa THOCYNbdaTa HATPHs, U3PACXONOBAHHBIK Ha
KOHTpPOJLHOE TUTpOBaHKe, MIT; b — oBbeM pacTBopa Na,S,0;, u3pacxo-
NOBaHHBIH Ha TUTPOBAHUE UCTILITBIBAEMOro pacTBopa, MI; N — HopMasTh-
HOCTb pacTBopa Na,S,0;; 17.04 — skBuBanenTHslit Bec Na,S,0;; V—
00beM MPOoOLBI, B3FTHIA AN aHAIN3a, M.

IIpuroToRiense XHMPeaKTHBOB

— Hns npurotopnerust npubnusutensHo 0.1N pacTBopa THOCYJIb-
¢ara Hatpus Heobxoanmo pacTBopuTs 0.1 rpamMm — SKBHBaJIEHT (25T) B
CBEXEKUTAUEHOI INCTIWLUIMPOBAHHOM BoJe B MepHOl Konbe u noBeCTH
obbem 10 1 1. Boma kunsitutes mis yaaneuust CO,, 4To0bl pesoTspa-
TUTH OCAERYIONICe H3MEHEHHE TUTPA PacTBOPa THOCYIb(aTa HATPHsI,
pasjiaraeMoro yroabHo# kuciaotoi. Toroseiii pactsop Na,S,0, nis 3a-
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muTsl ot CO, XpaHuTCs B TeMHOH OyTBUIM ¢ Tipo6koit. [lepen ycraHoB-
KOH TUTpa pacTBOD AOJLKEH HOCTOSITE He MeHee 1-2 nHeil. Tutp ycranas-
JIMBAETCS TIO CTAHAAPTHOMY PACTBOPY GMXpoMaTa Kalus.

— s mpuroropnenus 0.1N pactBopa #fioga B 25-30 M1 IMCTHILIM-
POBAHHOM BOABI pacTBOpsAeTcs 40 r Homuna Kaaus v gobasisiercst 12.7 r
OUYMILEHHOro BO3TOHKOM ifoaa (Mon B3BeLMBaeTcsl B OIOKCE Ha TeXHU-
YeCKMX BEcax), HepeMeIiMBAETCS N0 MOTHOrO PACTBOPEHUS M OCTaBMs-
ercs B TeMHOTe Ha 8-10 yacoB. 3aTeM pacTBODP NEPEHOCAT B MEPHY!IO KOJIOY
u 06beM goBoasT g0 | 1. KoHueHTpanusa pacTBopa Hola MOXET U3Me-
HATbCA BCIEACTBHAE JIETYYeCTH HOMIa, IOITOMY PACTBOP HOJLKEH XPaHUTHCS
B COCYIAX C IUIOTHO MPULLIMGOBAHHBIMHU CTEISHHBIMY TipoOkamu. ITpn
koHireHtpauuu KJ He Menee 4%, pacTBop yCTOMUUB.

JLsl yeTAHOBKM THTPa TOTOBOTO PACTBOPA Homa MPUMEHSIETCSI CTaH-
napTHbiif pacteop 0.1N Trocyibdara Hatpusi, 20-25 M1 KOTOPOroO Tiepe-
HOCHTCS B KOHUYECKYIO K010y, noGasnsgercst 1-2 mi 0.5%-Horo pacTBo-
pa KpaxMaljia ¥ TUTPYeTCsl HoA0M O MOYBAEHUS] CUHEH OKPaCcKu:

NNa,S,O,'VNa,S,O,

N AL L o R o
Snpax.
(npak.) V, 5
TlonpaBouHbiit KOIDDUUMEHT PACCUNTHIBAETCS TIO HopMyIie
K = Nnpasry
N

(reop.)

— Jlna npurorosiedus 0.5%-Horo pacteopa Kpaxmana 0.5 r xpax-
Masna BBOAUTCS B 20 MJT XOMOAHON TUCTWUTMPOBAHHON BOJBI, MEPEME-
TIUBAETCS ¥ TOCTOSTHHO BIMBACTCS B KMITAIIYIO TUCTHLIUPOBAHHYIO BOLY.
PactBop xunaruTes npu nepeMeIMBaHUU B TedeHUe |0 MUH., oxlax1a-
ercs U noBoauTest no 100 M.

— JIns npurortosieHus 2.5%-Horo pactsopa Hoauaa Kamus 25 r KJ
pactBopsiercst B 200 MJI CBEXXEKUTITIEHOR M OXJTaXAEHHON AUCTWLINPO-
BaHHO¥ Boe M roBoauTcs 10 1 1. Tlepen Kax/I(bIM ONpPERENCHUEM TOTO-
BUTCS cBexXuit pactsop KIJ.

— 0.1N pacreop HCI roToBuTest U3 hrkcaHana, KaK ¥ Apyrye Xumpe-
aKkTUBbl. KpoMe aHAIMTHYECKUX METONOB OMPENEIICHUS CEpOBOAOPOaA
TPUMEHSIIOTCS. TPUOOPSLL PaTMUHBIX KOHCTPYKUMI U ra30aHalU3aTOpkL.
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6.6.3 BnusiHve cepoBoaopoja Ha CBOWCTBA GypoBbiX
pacTeopoB

Kak yxe 0TMe4anoch paHee, CpOBOIOPOL MOXET [IOCTYTIATH B 6ypo-
BOJf PacTBOP PalIMYHBIMU MYTSAMH, B TOM YHCIE C BHIOYPCHHOM mOpo-
JIoit poaykTrBHOro miacra. Ho Bo Beex ciydasx OH OKa3BIBaeT OTpUlia-
TENBHOE BIMSHUE Ha TIpoLece OYypeHnsl, B TOM YMCIE U HA CBOHCTBA Gy-
PoBLIX pacTBOpoB. OcoOblil Bpel IPUHOCAT BONOPACTBOPMMBIE CYIThhu-
et (Na,S, NaHS), koTopbie BHI3bIBAIOT €TO TOPYY, BOAOHEPACTBOPHUMbIE
cynbpumel (FeS, Fe,S;) He 0Ka3bIBAIOT CYIIECTBEHHOrO BAMSIHUS Ha Ma-
paMeTphl pacTBopa. OCHOBHBIMU TIpM3HAKAMM TTOCTYILUIEHUS! CEPOBO-~
Jioposa B GypoBO# pacTBOD SIBNSIOTCS:

— nonuxkeHue pH;

— CHIKEHME IT0KA3aTeNsl THKCOTPOIIHBIX CBOMCTB (COMMKeHHe 3Ha-
yenuit CHC 3a 1 u 10 mun.);

— YBEMWYEHUE BA3ZKOCTH A0 MAcTOOOPa3HOTro COCTOAHUA U (DWIIBT-
pauuy;

— M3MEHEHHE 1BEeTa PACTBOPA OT TEMHO-3E/IEHOIO JI0 YePHOTO LIBE-
Ta;

— obHapyxeHue cyibthHI0B B 6ypoBOM pacTBope 3a SO M 10 BCKpbI-
THSI CEPOBOLOPOACOAEPXKALIErO ITACTa, BCIACACTBIE BO3MOXHON Aud-
y3un ceporogopona B BhILIE3aNETAIOIINE [UIACTEL;

— BBICOKASI afiTe3us! ITIMHUCTOM KOPKH, CallbHUKOOOpa3oBaHue, pU-
BOISIILEE K IPUXBATY;

— noYepHeHWe OYPUABHLIX TPYD, KOTOpOE JETKO yAAIseTcs] BETO-
10, CMOYEHHOM AU3ITOILIHBOM.

TIpu 6ypeHMH U 9KCIUTYaTALIMH B CKBAXXHHE HaXOMUTCS YAILE BCETO
AByx(azHas cucTeMa TUIIA «<HEDTH B BOAE» WIH «BOIa B HedTH», HO BO
BCEX CJIy4asix KOPPO3MOHHOMN Cpenioil ABNseTcs Boga. YTAeBOAOpOLHAS
¢aza He KoppoaupyeT Giarogaps HaJlM4MIo B HepTH HadTeHOBBIX KHC-
NOT, a30TUCTBIX OCHOBAHHI U Ap. cBOHCTB. MexanusMm aeiictBus ITAB
B He()TH 3aKJII0MAETCH B TOM, YTO OHM CHUXAIOT IOBEPXHOCTHOE HATA-
KeHWe Ha TpaHule pa3nena ¢as, obneryasi, TeM caMbiM, 00pasoBaHue
IMYABCHHU THIIA «BOfia B HedTH», rie Boja GHOKUpYeTCsS KalelbKaMu
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YIIEBOAOPOJIOB ¥ KOppo3us cHuxaeTcst. Iloatomy Hanuyue H,S He oka-
3LIBAET CYLIECTBEHHOTO BAUSHUS Ha CBOUCTBA 3MY/ABCHOHHLIX PACTBO-
pos Tumia TOP, smynbxen, UBP, 3a HCKIIOUeHMEM pOCTa BASKOCTH B
HBP, KoTopas CHUKAETCA COKPALLEHMEM BBOJIa U3BECTH U BbICOKOOKHC
JieHHoTo 6utyma B 1.5-3.0 pa3za win nyreM BBoga 3-7 % BbICOKOKade-
cTBeHHOTO HemoanduimposanHoro denronuta. Hanpumep, UGP neo-
OpaTHMO CBSI3BIBACT 5-8 e H,S ¢ 06pa3oBaHUEM YCTONUMBEIX CEPOODP-
raHUYECKHX COEAMHEHMIA, HO TpK Temmnepatype 80 °C mornoTHTeAbHAs
criocobHocTh MBP pesko CHUXAEeTCs B OTMUYUHU OT PACTBOPOB HA BOI-
Holi ocHoBe. Ilpu BsaumozeiicTsun H,S ¢ BHICOKOOKHCIEHHEIM OUTY-
MOM M U3BECTBIO MTOJIYYAIOTCs HecTabWwIbHEIEe TIPOLYKTH, KOTOpLIE IIPU
MOBBIIEHUM TeMITEPATYPHl PAa3pyIIAIOTCS M BBUIEISIOT CEPOBOAOPO.
TIpu nobapke B UBP no 40 % yrsxenutens — HeHTpanusaTopa MpU
temreparype 80°C nornoiuenue H,S B 10 pas Gonbure, yem 6e3 no6as-
k#. OIHaKO MHBEPTHHIA 3MYJIbCHOHHbINA pactBop TUIa BUOP Tepser
arperaTHBHYIO YCTOHYMBOCTE C TIOSBJICHUEM B (DUIIBTPATE CEPOBOAO-
pocoaepxaieit Bobl, a 1pu 80°C npoucxonut ee paspymienue. [lpu
S5TOM TakXKe 00pa3yloTCst TEPMUYECKH HEYCTONYUBEIE M JIETKO THAPO-
ndsyonvecs cynbhuabl, YTO MOXET TIPUBECTH K OTPABIEHMIO MEPCO-
Hana, CMauuBaoW@sICs CIIOCOGHOCTh MeTaNIa He(PThIO CHUXKAETCS. B
npucyrcTBun Kucibix ra3os (H,S, CO,, O,) ¥ ¢ pocTOM TeMIIEpaTyphl U
[OBHIIIAETCA TIPU YBEIMYEHNM colepxaHus HedTH B BOJE, BRICOKOR
KECTKOCTH BOABI, OONBILEH CKOPOCTH KOATECLeHLIUH Kaneilb HehTH |
MAaJION CKOPOCTH NBUKeHUA cpelbl. Kopposus cTallu B CHCTEME «yIJie-
BONOPO/I-3EKTPOIUT> 3HAUUTENBHO BBILIE, Y6M OTAENBHO B KaXHO#
cpene. MexaHn3M STOTO SIBJIEHHS B TOM, YTO IO BO3IEHCTBHEM MMeI0-
melics Ha NOBEPXHOCTH CTany ruapoduibHON ORCUIHOM TUIEHKH, TIPO-
VICXOIUT €€ CENEKTUBHOE CMAYMBAHME NEKTPOTUTOM M 00pa3oBaHue
BOTHYTOTO MEHMCKA ¢ TOHKOM TUICHKOH 3JIeKTPOJINTa MEXIY META/LIOM
¥ YIIEBOAOPOIHON dazoi. Tak KaK YIIIEBONOPOIEL UMEIOT OONBIIYIO
PACTBOPSIOIIYIO CIIOCOOHOCTD ra30B, YeM BoJia, TIO3TOMY KOPPO3Hsl pe3-
KO BO3pacTaeT. B GypoBHIX pacTBOpaX HAa BOJHOH OCHOBE KOPPO3UA OT
H,S npotekaer B ABa 3Tana. Ha nepBoM oTamne MeTa1 KOPPOIUPYET B
MuHepannsoBaHHol Boge (3-5% NaCl wiu apyrux coneit), rae H,S ax-
TUBUPYET AHOXHBIN M KATOJHBIM mpolecchl. 3aTeM KOppO3us cTaly
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HECKOJILKO 3aMELISETCS] BBIY 0Opa3oBaHust HA METAJUIE TIJIEHKH CyJlb-
hua Kenesa, Nocie Yero e¢ MHTEHCUBHOCTD BO3PACTAET, TAK KAK MUK-
pomapa «xene3o-cynbbui» 00JeryaetT Xo AHOAHOTO npoluecca. B Ha-
CRIIIEHHBIX XJIOPUIAMH PACTBOPAX KOPPO3Us MEHBITIE 13-3a CHIDKEHWS
pactBopuMocTH Kucaopoaa. Ho Kopposuio yeKopsaioT HEKOTOpHIE CONH,
CIIOCOOHBIE THAPOIU30BaThesl ¢ 0O6pa3oBaHueM Kuchioi cpeast (AICL,,
FeCl;, NaH,Cl u ap.). [Tpu s3ToM noHsl ammonus (NaH,Cl) moryT mo-
SIBUTHCA B PACTBOPE PH TUAPOIM3C XUMPEATCHTOB aKPUIOBOTO psaja,
ammuaunoit CCB u 1p. B Boxusix pactBopax MgCl, u NaCl, mpu Hamu-
gy H,S, xoppo3us npruMepHo ofMHaKoBa, a B pactBope CaCl, 3Haum-
TeMBHO GOJIBIIIE, 0COOEHHO B ITPOLIECCE HABOAOPAKUBAHTS METAILIA, TTPU
3TOM C TIOBBIILIEHIEM TEMIIEPATYPhl BO BCEX CIy4asx CKOPOCTH KOPPO-
3UM PE3KO YBEIMYMBACTCS, YTO HAMILIHO [IOKA3AHO Ha rpuMepe Gu-
mwoguta. [IpudeM B AMHAMUYECKUX YCIOBUSIX CKOPOCTH KOPPO3UU TaK
Ke BBIIIE, YeM B CTATUYECKUX.

TemmepaTtypa, °C 20 40 60 80 90

CKOpOCTh KOPPO3MH, I/cM’y 0.12 0.25 031 0.51 057

XJTopKaIbLMEBBIH pacTBop HeycToiuns K H,S u3-31 notepu crpyk-
TYDHI, & €10 TAMHUCTAS KOPKA MMEET BHICOKYIO alTe3dio, KOTopas CHHU-
XaeTcs BBOJAOM He MeHee 15% nedru ¢ nobaskoit 0.5-2.0% I1AB (aMyib-
con 1 Ap.). HauGombiuyio ycroituusocts K arpeccun H,S umeror mpe-
CHbIe TJIMHUCTBIE pacTBOPHI, obpadoTtaHHble YIIIP, cBoHcTBa KOTOPBIX
mocie 00paGoTKH HEHTPATM3ATOPAMH IIOTHOCTBIO BOCCTAHABIMBAIOTCS,
a TaKKe THAPOTENH Xene3d. B MaTorIMHUCTBIX paCTBOPAX KUCTOPOIHAs
KOPPO3Ks1 3HAUMUTEIBHO BBILLIE, Y6M B [IHHUCTHIX PACTBOPaX 06LIero Ha-
3HaYeHN, TAK KaK TIOCASAHNS CONEPKAT H3OHITOUHOES KOMTHIECTRO TN~
HBL M XAMPEAreHTOB, CIIOCOOCTBYIOLINE YACTUYHOMY ee CHIDKeHHMIO. Mepy
KUCTOPOMHON KOPPO3KMK MOXHO OUEHHUTH TyTEM OTIPEIENeHUs pasHU-
1Bl B TIOTEPE MACChl META/UTHYECKUX KONEIl, YCTAHOBNEGHHEIX [0 BEAy-
uryto Tpyoy u Hag YBT. KucrnopoaHyio KOppo3uio MOXHO YMEHBLINTH
myTeM 06paboTku pactBopa cyiasduaom Hatpusa (Na,SO;), nim rugpo-
hobusaumei NOBEPXHOCTH TPYO MM CONSIMU AMUHOB. AMMHBI BBOAST-
cs B Buge 10%-HO# KOHUEHTPALMM B IW3eIbHOM TOIUTUBE B KOJIUYE-
ctse 15 1/M°. Borbiroe comepkanve CO, B Bune H,CO, npusonyr  06-
PasoBaHUIO BOAOPACTBOPUMEIX KapBOHATOB (MOMOMHATETbHAS TBEPAAs
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haza) ¥ pocTy BI3KOCTH, a TAKKE MATTUHTOROH KOPpo3uH. ns HeliTpa-
smzanuk CO, MCTIONB3yeTCsl U3BECTh, a IPU HEBOJBILOM ero coaepxia-
Huu ¥ Temieparype <90°C — NaOH. Ilpn ucrionb3oBaHWK a3pupoBaH-
HBIX GypOBBIX PacTBOPOB 0GpasyeTcsl MMTTHHIOBAs KOPPO3Usl, HelTpa-
JU3aLuKst KOTopoit mpoussonutcs gobaskamu 0.5-1.0 r/n xpomaTtos, nmoa-
ZepXaHHeM BbICOKOTO pH ¥ IpuMeHeHHEM [LICHKOOOPa3YIOLMX HHIH-
6uTopoB. Eciu no3BoIAIOT YenoBHS, IS TPOMBIBKY CKBAXKMHBI ITPH Ha-
mmand H,S u CO, uenonsayiorest pactsopsl coneit CaCl,, CaBr,, ZnBr,,
TI€ 9TH ra3bl Ioxo pacTeopsiiotcs. [Ipn nocryrienuu H,S Hexenatens-
HO UCTIONB30BAHME PACTBOPOB KANBIMEBOTO TUIIA, TAK KaK Ha CTEHKax
Tpy6 obpasyercs KaMHeOGpa3HBIN YepHBII 0calok TONKHOM Sosiee 20
MM, cocTosLui Ha 70% U3 KapGoHaTOB KayIbLius U MarHus U 30% cymb-
dunoB Xene3a, MapraHiia, CBUHIA M MeIy. Bo Beex ciydasix K cepoBo-
NOPORHOHN KOPPO3HH Haubonee yCTOHUMBLI 6ypOBBIE PACTBOPLI, 3aTOTOB-
JICHHBIE U3 TJIMH ¢ HU3KO# 06MEHHOM eMKOCTBIO (AJIbMETBEBCKMI 1 dep-
HOTOPCKMH TIIMHONOPOILKH, MATBITOPCKUT ), 8 DapUT CHIDKAEST KOHLIEH-
Tpauuio H,S 3a cuer nocTyIUIeHI KACTOpONa, YaCTUMHO OKHCIISIOIIEro
H,S no sneMeHTapHoii cepbl. I1puyem mio6oit 6ypoBo# pacTBop, HaCHI-
weHHbIt H,S cunraercs arpeccUBHEIM, B KOTOPOM 06pasel] pa3pylaeT-
cs1 MeHee UeM 3a 24 4, U MaToarpecCUBHBIM, B KOTOPOM obpasell He pa3-
pywaercs B TeueHru 100 4. CienyeT Takke OTMETHUTD, YTO MPU B3aHMO-
neitcrsun H,S ¢ karnonamu Na®, K', Mg™*, Ca™, Ba™ B GyposoM pa-
CTBOpE, 06Pa3yIoTcsl BOXOPACTBOPUMBIE CYABGUIB! U CynbbaThl, a TIPH
B3aMMONEHCTBIN C KaTHoHaMH MeTauos Mn®*, Fe™*, Ni** Zn** o6pasy-
J0TCH HepacTBopuMbIe cyTbbIAHN 1 KapGoHaThl. [TosToMy MPH MOTHOM
BCKPBITHH IPOIYKTUBHOTO TUIacTa, MOCTHIAIOMIEro MHOLAA JI0 BPEMEHU
1O TPEX MECSLEB, NPOMCXOIUT CHIDKEHUE €r0 TIPOHHLEAEMOCTH 33 CUET
06pa30BaHysl 30HbI TIOHWXeHMS QITbTpalliyk 1 KoibMatauuu. [lepsas
MOXET JIOCTHIATh OT 2 JI0 § AMaMeTpoB CKBAXUHbL, 4 BTOpast oT 10 no 60
MM. Haubosbliasg KoJIBMATAIT|s IPOAYKTUBHOTO THIACTA U CHUXKEHHE €ro
TIPOHUIEEMOCTH ITPOUCXOMHUT TIPH UCIO/Ib30BAHUM BCEX TUIIOB GYPOBBIX
PaCTBOPOB, YTSXEICHHbBIX GaAPUTOM HUITH XKeTe3UCTHIMH YTSDKEIUTE/SIMHU,
KOTOpast IONONHUTEIBHO YeyTyoisiercss HamwyrueM H,S.

OCHOBHBIMH MEPOTIPUSITHSIME TI0 TIPEAYTPEXICHUIO TOCTYIUICHUS
KHCJIBIX TA30B SIBASIOTCS:
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— BBOJL XMMPEAreHTOB HeHTPaIU3aTOPOB MEpe BCKPLITHEM CEPOBO-
JAOPOJOCOACPXKALUMNX [LTACTOB;

— BCE MEPOITPHUSTHSI N0 HPEAYHPEXICHHIO HedTera3oBoaonposipie-
HHA.

OCHOBHBIMH MEPOMPUATHAMY 110 JTMKBUIAUUM MOCTYNAIOMWMUX KUC-
aerx rasos H,S, CO, ssiastores:

— YCHJIEHHE MPOMBIBKH € MAPA/UICIBHBIM YTSLKeJIeHeM 6ypoBOro
pacTBopa;

— BBOJ XMMPEareHTOB — HEATPATHU3ATOPOB U UHTHOMTOPOB KOPPO-
31H;

— 3arOTOBKA CBEXKEro 6ypoBOTO pactBopa C MCHO/B30BAHHMEM TNTH-
HONOPOIUKA WM MECTHBIX [JIMH ¢ HU3KOM OOMEHHOI eMKOCThIO, pas-
JIMYHOTO TWTIA THAporeneid, npu temneparype Ao 40°C, B KpaitHem ciy-
yae, pacTBOPOB Ha YIJIEBOAOPOIHON OcHOBe. KonuuecTBO cepoBozopo-
I3, TIOCTYNAIoWEero B GYpoOBoii pacTBOD Npu pa3BypUBaHUN CEPOBOAOPO-
JOCONePXaILUX MJ1aCTOB, ONPEACiaeTea OObeMOM BEIGYPEHHON MOPOMLE,
TOPUCTOCTBIO M Ta30HACHLILIEHHOCTBIO MJIACTa, YTO HAMIAAHO NIOKa3aHo
B MIpUMepe.

IHlpumep. B cxBaxune quamerpom 190 MM B nHTepBaie 3100-3200 m
B 6ypoBoil pacTBOp MoXeT nocrtynars Ao 4% H,S. Onpeenuts 06bem
BBIOYPEHHON MOPOABL U KOJHYECTBO NOCTYITAIOLIETO CEPOBOAOPOAA.

Pewenue.

O6beM BRIGYpeHHOI nopoas! ornpeiensercs mo GopMyie;

V,=V,KH, M

rie V, — oGbeM IL.M Topos!, M’

K — koadbuiment kasepHosHoctu (K=1.1);

H — uHrepran Gypenns, M.

V,=0.0283-1.1:100 = 3.1 &’

KonuuecTso cepoBoopoia, OCTYIAIONIEro ¢ BhIGYPEeHHOM N0POoi,
onpenensercs no gopmyie:

_ Vym)PzpeC «
Qs = 100 ’

TIe m — MOpUCTOCTb Iwiacta (0.1);
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J — HedrerazoHacheHHOCTS M1acTa (0.7);

P — miacToBoe HaBlIcHHE, KIC/CM’;

Z — [I0NpaBKa 3a OTKIIOHEHUE PeabHBIX Ta30B OT 3aKOHa Boits-
Mapuorra (1.037);

p, — MIOTHOCTh CEPOBOAOPOAA, KI/M’;

C| — KOHIIEHTPAIIHS cepoBoacpota, %

3.1:0.1-0.7-556:1.307-1.53-4.0
Qus = 100 =9.7Kkr

KonuyectBo cepoBonopoaa, NocTynamiluero B 6ypoBoit pacteop ¢
BLIOYPEHHOH ITOpOJIoit 3a 1 M MpoxoakH, onpeaeisiercd no dopmyse:

V“'K'm'J'p'Z'ﬂ

Qs = 100 P

Qs = 0.0283-1.1:0.10.7-556:1.307°1.9  _ 30 £/

g 100

6.6.4 HeilTpanusauua ceposogopoaa B 6ypoBbiX pacTBOpax

Byposble pacrBoph! npH nmoctyruienu H,S HOMKHEI ero HelrTpa-
JIM30BBIBATG U COXPAHSTH HeoGXoAKuMble mapameTpsl ast 3ddexkTnn-
HOU TPOMbIBKH CKBaXHUHBI. C 3TOH ueibio IPUMEHSIOTCS CIIELHAb-
HbIe HEUTpATU3YIOIIe T06aBKH L1 XUMUICCKON HERTPATU3ALINHU CBO-
6oxnoro H,S u BogopactBopnMeix cynbdumos (Na,S u NaHS ) ¢ ripe-
BpallleHneM UX B BOLOHEPACTBOPUMBIC coeAuHeHMs. Takne noGaeku
BIIEPBLIC HAYAIH TIPUMEHSTE B Hauane 60-x rogos B Poccnn — rumpo-
keun Hatpus U B CHIA — kap6oHat Mean. MexaHu3M B3auMoneicTus
HelTpanmzaropa 1 H,S 3aknmouaercss B copdbuny H,S Ha nosepxHocTH
HEWTPATHN3ATOPA, NOITOMY BAXKHBIM (HaKTOPOM SABAACTCA €T0 yAeNb-
Has MOBEPXHOCTh. [TOrMOLAT CepPOBOIOPO MATEPUANDL, B COCTAB KO-
TOPBIX BXOJASIT COMM TTONMBATEHTHBIX METAUIOB (IMOKCUIL MapraHua,
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Ta6nnua 6.6.4
Ibdek b He#l TopoB H,S
Nokasatenn ironite | CHYAl | ¥C-7 | Cupeput | T-80 BHUUTE
Sponge

AxTMBHOCTL H,S no
HEeATpanuaaLmnu, He
Menee 0.2-0.3 M*/kry 0.22 0.15 0.20 0.10 0.04 0.275
MaKcuManbHas KoH-

LIEHTPALWS B GYPOBOM

pacTaope, kr/m® 800 1200 | 300 | 1200 | 100 50
TMpoAYKTH peaKLym cynbduabl Henesa TPM- | CYNbOUA U Cyfib-
pearenTa ¢ H,S THaHbl dat Maprarua

PacTaoPUMOCTL B BOAE
TIPOAYKTOB peaKunm HEPaCTBOPHMBI pacTBopUMb

XJIOPUI UMHKA, COSAMHEHUS XPOMa, XKeJleza U Ap.), OAHAKO UX MOT0-
TUTEJNbHAA CTIOCOGHOCTb OIPAHHYEHA KOJTHYECTBOM PEaKLHMOHHBIX
KaTHOHOB, W IPU JaibHelieM noctyrenun H,S u3 racra Oyzer ero
BBICIEHUE Ha ycThe. HeliTpanu3arop cynraeTcs XOpOLIMM, €M OH UMe-
€T XMMHYECKYIO aKTUBHOCT B peakuun ¢ H,S He menee 0.2-0.3 MJ/Kl'll
COBMECTHO ¢ GYPOBHIM PAcTBOPOM, [IPH 3TOM KOHLEHTpalusl HelTpa-
JM3aTopa AOMKHA GBITh He Menee 500 xr/m® Kpome 370ro, mpomykTh
peakly He JOMKHE PACTBOPATHLCS B BOIE M JOJIXKHA ObITh METOAUKA
KOHTpOJI 3a COAepXaHWeM HelfTpanu3saTopa B pacteope. B tabn. 6.6.4
THpUBEAEHbBl AaHHbIE 00 3(pPeKTUBHOCTH HEKOTOPHIX HEHTpanusaTo-
poB H,S.

Kak BumHO u3 JaHHBIX Talil., HauboIee NOIHO MEPEYUCIEHHBIM
BHILIe TpeboBaHUAM OTBeuaeT Helrpanuzarop [ronite Sponge (CLLIA).
Jnst mornowmenus H,S ¥ ipenoTBpallieHUs: GUMeTaUINIECKON KOPPO3UM
HEOOXOAUMO UCMOTB30BaTh COMU METANIOB, KATHOH KOTOPBIX JOMKEH
3aHUMATh B Psi/ly HATIPSDKEHUH MECTO BEIILIE, YEM JKETe30 (COMM LYMHKA U
Ip.), WIN YBENTUYUBATE YOCTBbHYIO NOBEPXHOCTh COCIMHEHUN Xenesa.
ITonxoe ynanenne H,S 13 GypoBbIX pacTBOPOB MOXHO IPOU3BOIUTE C
MOMOILBIO TBEPABIX OKMCAUTENEH runoxiopuTta Kanbius Ca(OCl),, nep-
Gopara Hatpus NaBO,, nepmarranarta xannss KMnO, 1 MepoKcUACYIIb-
ata kamus K,S,0, nmpu ux no6abke 4-5 yacteit Ha 1 wacte H,S. IMpu
Ppeakuuu Heitrpanusaropob ¢ H,S 06pa3yoTcst HepacTBOPUMEIE U PACTBO-

469



f.A. Pr3aHoB no 6yposbiM

puMble B Bosie cyabpunsl. Tlepsbie B 6ypoBOM pacTBope MOCTEMeHHO
OKUCSIOTCS O AIeMEHTAPHOM cephl 3a CUeT KUCA0POIa U rMIPOKCHIOB
(TIocneiHNE MOTYT CHOBa B3auMogelicteosath ¢ H,S). Bropsle, Bonopa-
CTBOpUMBIE CYITHGbHIB, HANGOIEE OMACHBI, TAK KAK MOTYT CHOBA [IPOIY-
uupoBatbh H,S B cBs3y ¢ obpatumoii peaximeit Hefitpatusauuu. Tlocne
ueitpantnsauuu H,S Ha MOBEPXHOCTH MeTania IPOUCXOIUT Pe3Kuii crial
CKOPOCTH PeakilMH, Tak Kak aoctyn H,S x MeTamry 3atpyaHeH cioeM
obpasopasunxcs cyapdunos. Ho rnipu stoM satpyansercs muddysus CO,
13 30HBI PEAKIHH, TEMIT TOCIEAHEN CHIUXACTCS, HO OHa MPOAOIKACTCA
yepe3 puIXblii cnoil cynbduna. KoMnoHeHTs! 6ypoBoro pacTBopa (3a-
LIUTHBIE KOJUTOWIBI, HEOPTAaHHUUECKUE COMH, TITMHA), BennyuHa pH, Hu3-
Kasi TeMmilepaTypa 3aMeIsioT cKopocTb peakunu H,S ¢ Heitrpainzaro-
paMil 0 CpaBHEHUIO € TOH Xe peakuuell B npecHoit Boge. Hanpumep,
cunbHble 2ekTponuTh (NaCl 10%-Ho# KOHUEHTPalMH) CHUXAIOT CKO-
pocTb peakiuu MarHertuta ¢ H,S B 2-5 paza M3-3a yMeHbIUEHUS TIOI-
BHXHOCTH MOHOB BOJOPOAA M I'MIAPOCYTuGbIIa. AHAIOTHUHOE STBICHUE
TIPOMCXOAUT B HEMOJISIPHOIT Cpefie U B BOIHOM PacTBOPE HEKOTOPBIX XUM~
pearertoB (KMIL u np.), 8BHEY 0Opa3OBaHHUsL HA ITOBEPXHOCTH YTsKE-
JIMTENIS-HERTpaIu3aTopa YIJIeBOAOPOIHOM IUIEHKY M «KBa3UTBEPIBIX»
TPaHUYHBIX CTOEB 13 nonuMepa. CoeanHeHHs1 Xenesa Hanbonee sdhex-
TUBHBE Ipi pH=5 K MeHee, a npu pH=9 u GoJee UX MOrNOTUTENbHAS
CIOCOGHOCTD Pe3KO CHUXAETCS, MPUYEM OHH 061a1a10T dheppoMarHut-
HBIMH cBoficTBaMu. Peakins HelfiTpau3allii MexXITy OKCHAAMH XKejle3a
M BOZOPACTBOPUMBIMU CYIbQUAAMYU B HISNOUHOI cpelie IpU HOPMab-
HEIX YCJIOBHSIX TEPMOAMHAMUYECKH HeBosMoxHa, a ipu 80°C u pH>10
TIPOTeKaeT ¢ 00pa3oBaHMeM HPOMEXYTOUHBIX COCIMHEHHH, HeoOHapY-
KMBaeMbIX CTAHIAPTHBIMH MeTodaMu aHaiu3a. JanHele 06 3ddexTus-
HOCTH HEKOTOPBIX HEMTPAIM3aTOPOB B 3aBHCUMOCTH OT BeJMUMHEI pH
npuBeNeHsl B Ta0a. 6.6.4.1

CHUXeHUE TIOTJIOTUTETBHOM CIIOCOOHOCTH, HarpuMmep, [ronite
Sponge oObsACHACTCS GIOKUPOBAHMEM BHYTPEHHCEH TTOBEPXHOCTH UX
yacTul o6pa3yIoIMMCs MATOPACTBOPUMEIM OKCHIOM XeJe3a, 4To B
CBOIO ouepenn, 3aTpynHdaer ngoctyn H,S K akTHBHBIM MOBEPXHOCTAM
noraoTuTens. Ilornomannasi crocoGHOCTh HelTpanu3atopa onpee-
nstetest no gpopmyne (cM. ¢. 471)
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Ta6nuua 6.6.4.1

3P PeKTUBHOCTL HEHT poB B or pH
Haumenosatve TornoTUTENbHER CNOCOGHOCTL J0GABKM, MT/T, npi pH
HeHTpanuaaTopa 4.0 7.0 8.0 9.0
Ironite Sponge 661 90 - 31
TemaTut — — - 29
WC-7 287 140 — 55
OKCHA UMHKa 128 35 29 46
BHUATE-1 523 — — 313

M=(a-b)-V/x, %,

II€ 4 — MCXOIHAS KOHUCHTPALMS, KT/M

b — KoHeuHast KOHLIEHTPALMS, Kr/M3;

V — 0GBeM pacTBOpa, M’;

X — Macca HeiTpanmsaropa, Kr

OCHOBHBIMH HEJOCTATKAMU YHIKenuTeeii-HeHTPain3aTopoB SABas-
10TCs:

— YAASTIOTCS OYUCTHBIMH CUCTEMAaMIT;

— TPYIHOCTh NPUMEHEHHUA B BOJE M3-3a GBICTPOTO OCAXINCHUS;

— KOaTyJupyloT GYPOBBIC PaCTBOPHI;

— CyNBGMIbL, YIATEHHBIEC U3 PACTBOPA MOCIE CYIIKH Ha BO3LYXE, MO-
TYT TOCAYXHTH IPUUMHOM BOSHUKHOBEHHMS 110XKapa WIM Jaxe B3phIBa.

Kpatkas uHdpopmanus o criocobax HeHTpaIH3allMK U peareHTax-
HelTpanu3aTopax NPUBEIEHA HIKE.

Il enouHoii cnocod

Kax ykassiBasioch pasee, ceposopopon npu pH=10 npakrinyecku
TIOJIHOCTSIO TMCCOHUMMPYeT Ha uonbl HS, a mpu pH 12, 12.5 1 13 Bo3pa-
CTaeT KOMUYECTBO MOHOB S” M COCTABNAET COOTBETCTBEHHO 9, 24 1 50%.
HauGonee yacto cesa3pipanve H,S B BomopacTBOpUMBIE KHUCIIBIC CYIIb-
(hUABL IPONU3BOAUTCS THAPOKCUNAMH LIETOYHBIX M LIETOYHO3EMETBbHBIX
MeTasioB 1 ux coasmu. [pu pH=11.8 oGecneunBaercs Ge3onacHas KOH-
nexrpauws H,S B kommuectse 1.4 xr/m’. TIpuaeM HedTpanusaums H,S
TIPOMCXOIHUT K&K LIEI0Ubi0 (KAyCTUYECKO CONOH), TAK M YaCTHYHO M-
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HOU W APYIMMU KOMIIOHEHTaMK pacTBopa. Peakuusi HeATpaIM3aluy
IIPOTEKAET MO CAeAYIoLIeH cXeMe:

H,S + NaOH < NaHS + H,0 wu H,S + 2NaOH < Na,S + 2H,0

Kak BHIHO K3 IpUBEACHHOM CXEMBI, PeaKLlia HeATPATH3aLIUY B IaH-
HOM criocofe obpaTuMa ¥ TIpU CHUXEHNH pH U MOBHIIIEHHOH TeMIepa-
Type H,S MOXeT BHICBOGOXAATLCS! M MOSBISATHCS Ha HOBEPXHOCTH PACTBO-
pa, 9TO He TIO3BOJIAET TIPUMEHAThL 3TOT cIIocob camocTosATeNbHO. beso-
TIacHas 1A epcoHana KoHuenTpauys H,S Han NoBepXHOCTBIO 6ypoBOTO
pacTBopa pasHa 20 Mr/J1, a coepXaHHe BOTOPACTBOPUMBIX CYIbOUAOB TIPH
pH=12, ne 6os1ee 5000 mr/n, ipy pH=11, He Gonee 1200 M/, npu pH=10,
He 6ostee 600 mr/n. U3 MaTepuanos pacTBopa HauGobIAs [TOIJIOILAK0-
nras CrMocoBGHOCTh Y ATBMETHEBCKOTO TIHHOMNOpOIIKa — 7 MI/T, ¥ Ia-
ABITOPCKUT2 — 0.9 MI/T, Y 4epHOropeKoro MuHonopowmxka — 0.75 Mr/r.
TIpu 3TOM CAEAyeT yIecTb, 4To ntpu pH>10 1 Temneparype >90°C, -
HBl B 6YpPOBOM pacTBOpE HAYMHAIOT Pa3naraTacs 'MIPOKCHINOHOM
(OHY, a mpu remnepatype 150°C ¢ BbILl€ BCE TMAPOKCHIbI YCHIHBAIOT
pasnoXeHUe IJMH, YTO NPUBOAUT K PE3KOMY TTOBBILIEHHUIO BA3KOCTH
pacrsopa.

JIByxpeareHTHBIH cnoco®

M3BecTHO, YTO MHOTHE 3AIUTHBIS KOJUTOMAL! 3¢ibexTHBHO paboTa-
10T TOBKO Tipd pH=9-10, HO 370 He oGecreyrBacT MOJHYIO HEHTpaIU-
saunio H,S v nosydenue HepactBopHMBIX cyabdunos. [loatomy coBme-
CTHO C KAyCTHYECKOM CONOM MCMOMB3YIOTCA BOAOPACTBOPUMBIE COJIU
KeNe3a W IIHHKA, 00pasylolliue HepacTBOPUMBIE COeITMHEHUS. sl aTux
neneil uermosb3yloTest nobasku 5-30% cunepura, 0.2-0.4% xjiopunos
Kesiesa v IIMHKa, KapGoHaTa IMHKa U THIPOKCUs xees3a. Peakuust Heli-
TPAIU3ALIMA TIPOMCXOAUT TIO CXEME!

N,S + NaOH — NaHS$ + H,0;
ZnCO, + NaHS — ZnSl + NaHCO;;
FeCl, + 3H,S < Fe,S; + 6HCI;
ZnCl, + 2H,S & ZnS +2HCL
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3H,S + 2Fe(OH), — Fe,S, + 6H,0 + O;
3H,S + 2Fe(OH), — 2FeS + S + 6H,0.

TepBas peakups npoTeKaeT MOAHOCTIO NMpH pH=9, npu 310M MO~
yti 100% cyabbunor Haxoxstcs B Buae HS'. BesonacHoe konuuectso
H,S, xotopoe MoXeT GbITb HEHTPATU30BAHO LLENOUbIO TEOPETUYECKH,
PACCUYUTBIBAETCS TPU TIOMOLIM JAHHBIX CTaHAAPTHBIX MCCNEAOBAHMUIA Oy-
POBOTO pacTBopa no GpopMynam:

Vus=266P,; H,S=682(P,)8.33p,

rae P, — obbeM wenouy, coepxaiuuiicsa B pacTeope, olpeleisiercs
TUTPOBaHWEM KUCJOTH ¢ NpuMeHeHneM deHondTanenHa npu pH=9;
p — TUIOTHOCTb GYpPOBOTO PacTBOpa.

Kap6onaT umHka pearupyet ¢ H,S MemneHHo, IpUueM TOJIBKO MPU
pH>10, moatomy Jy41re ero coBmeLaTh ¢ MarHeTuToM. I1pu 3ToM ¢ Kap-
GOHATOM LIMHKA BYLYT pearpoBaTh CY.Ib(UIB LIETOUHBIX METALIOB, & C
OKCHIAMH XeJle3a — CepoBOAOpOol. 3a pyGeoM UCTIONb3YeTCS LLET0d-
HOM KapOoHat uuHka 3Zn(OH), 2ZnCO,, kotopelit pearupyer ¢ H,S u
cyabduIaMu B ILHpoKoM Ananasone pH. Xnopuasi Xene3a v LHHKA APH-
MeHSIIoTCs 1S Heltrpanusaunu H,S Toneko B Bofle, Tak KaK OHH KOary-
JIUPYIOT GYPOBbIC PACTBOPHI ¢ MOBBILIEHUEM GUIBTPALMM U CHIXKEHHEM
ux ctabupHocTH. [Tpy 910M cofepXaHWe MOHOB KaTbLIUS U MarHus yBe-
nUgUBaeTCs B GUIbTpaTe B 2-3 pa3a, a MIOHOB HATPHS M Kallks yMEHbBIIA-
€TCSl COOTBETCTBEHHO, 3a CYET MOHOOBMEHHBIX MPOLECCOB Ha TOBEPX-
HocTH miMH. O6pasylolmnecs cyabGOUIB METATUIOB PearupyioT ¢ KHUCI0-
TOM, BbICBOGOXas cepoBoropon. UToOBl NPefoTBPAaTUTh 0OPaTUMOCTD
peakuuH, HoGaBIAETCS 1IENOUb I MeJT IS HEMTPAIU3aLUM KUCIIOTHI.
MMpuyeM BBOI 3THX COJIe MPOU3BOAMTCS ITOJ BCACHl GYPOBHIX HACOCOB, a
LIENIOYb ¥ YCTBS1 CKBAXKUHBI, TAK KaK [IPH UX BBOIAE B OIHY TOUKY UMPKY-
JISILUOHHOM CHCTEMBI, OHH pearnpyloT Mexiy coboil, obpasya ruapo-
keun xkene3a u NaCl o mocrymwienns H,S n3 nnacra. Cneayet orme-
Tuth, 410 FeCl; 1 ZnCl, paspylialoT pe3sHOTeXHMUYECKUE M3ACIUS U
KOPPOIUPYIOT 06opyaoBaHue. JaHHple 00 3TUX PCareHTaX NpUBEIEHEI B
rnase S ¥ npunoxeHusix. HornotutensHas cnoco6rocts FeCly no 200
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mrH,S/r. Ucrionib3oBange rupokeyaa Xesesa A OUHCTKH KOKCOBOrO
raza ot H,S uspectHo Gonee 100 ner. CKopocTh peakuuy 3aBUCUT OT
hopMbl THIPOKCHAA XKee3d, COOTHOIICHUS KOMIIOHEHTOB M HAJIMM st
KHCIOPOAa, IPUCYTCTBHIE KOTOPOrO CIIOCOOCTBYET YCKOPEHHIO HEHTpa-
smzaiuu H,S. TTpu aToM cynbhuasl xeie3a OKUCISIOTCS IO CepPbl M BHOBb
ofpasyeTcd THAPOKCUI Xese3a, crnocoOHBI pearmposathk ¢ H,S. Tlpu-
YeM 9TOT MPOHEecC MOXET MPOUCXOJUTh U Ha MOBEPXHOCTH GypoBOro
PacTBOpa, TaK KaK CKOPOCTb OKUC/ISHMS 3HAYMTENBHO BBIIIE CKOPOCTA
nornowexuss H,S.

XapakTepHCTHKA HellTPATH3aTOPOB

Ironite Sponge — «ry6uaroe xeneso» (CLUA) umeer dopmyny Fe,O,,
TpencTaisieT coboi BEHICOKOAKTUBHBIH UCKYCCTBEHHBIH NOPOIIOK ¢
ymenbHoit moBepxHocTho 5000-10000 MZ/KI‘, pasMepoM dactui 45-60
MKM, TUIOTHOCTSIO 4550 Kr/M’. Matepyal XUMHUECKH UMCTbIA, MHEPT-
HEBLI K GypOBBIM PACTBOPAM C pasTUYHO# MoTHOCTHIO (1040-2160KT/M°),
npuMmeHsiercst npH Temrieparype 1o 200°C u Beiltie, obaska ot 50 go 500
Kr/M3 pactBopa u Honee. Peakuus npotekaer Mo cXeMe:

Fe,0, + 4H,S — 3FeS + 4H,0 + §;
FeS + § — FeS,;
Fe,0, + 6H,S — 3FeS, + 4H,0 + 2H,.

TlepBbie OBe peaKilMd UAYT MEUICHHO U Mpeodl1ajaloT B IETOYHON
cpele, MOCHEAHsST — B KUCIOH cpejie, CKOPOCTh €¢ 3HAYMTENBHO BO3pa-
craeT. [TponykThl peakiuu (MUPUT) 6e301acHBI, YCTOHYUBLL B OYPOBBIX
pacTBOpax U YAIAIOTCH BMeCTe CO 1amoM. lronite Sponge sinsierca
cambiM 3dibeKTUBHBIM HelTpanuzatopoM H,S, Hanpymep, No cpaBHe-
HHIO ¢ TeMaTuToM — B 4-8 pas.

2KC-7 — Fe,0,, npezcrasisieT coboil TOHKOAUCIIEPCHBI TTOPOILOK
C YNe/MBHOM TIOBEPXHOCTBIO 420-460 Kr/M’, rI0THOCTBIO 4200 KF/Mz, co-
cToAIMI Ha 95% M3 OKCHIa Xene3a U 10 5% BOROPACTBOPHMBIX coeil
Kesesa, SIBISETCS MPOAYKTOM YTWIM3ALUU OTXOHOB KUCIOTHOIO TPAaB-
nenns cranu. [omotutenasHas crocobHocts H,S — XKC-7 1:1. Jo6aska
2KC-7 B mpecHbie pacTBops He Gosee 100 Kr/M’, BBHAY KOATYJISILMM pa-
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CTBODA, a MOCJIe YAAISHHUS BOIOPACTBOPUMBIX CONEH XKeJle3a LIeN0UbI0
1o 0.4 kr/50 kr KC-7 wnu ussectsio 10 0.8 xr/50 kr XKC-7 cocrasnser
10 300 kr/M’, B pacTBOpE! Ha HedTSIHOM ocHOBE 10 1000 KT/M. CxopocTtb
peakuuu 2KC-7 ¢ H,S B ruHMcToM pactBope Ha 50% Menblite, yeM B
Boze, a B VIGP, uem Bbllle TeMneparypa, TeM MeHblLe nornomaetcs H,S.
ZKC-7 x0poLuo pacTBOPSIETCS B CONSTHOM KKCIIOTE, YTO OYEHb BAXHO NPU
BCKPBITHU NPOAYKTHUBHBIX [U1aCTOB, Bhimyckaercs mo TY 212321, weiir-
pantusyiolias ciocobHOCTb cocrasnsiet 90%.

CHYJI (Fe,0,)— cepoBomopoIHERTPaIN3YIONIas YTSDKESIOMAsT 10~
0aBKa, MpeACTaBisiomias coboit pa3MONOTHIH MarHETHT A0 VIEALHON HO-
BepxHocTH 317M°/KT, yerynatomas o 3ddheKTHBHOCTH HERTPATM3AIIY
pearertam JKC-7, Ironite Sponge, muokeny mapranna (0,06 M°H,S/xrr).
Onnako Onarogapst MEHBIIMM Pa3MepaM JacTull (B CpefHeM 3 MKM) U 60JTb-
IEMY UX KOJIMYECTBY MPOUCXOAUT BHIPABHMBAHUE CKOPOCTH PEAKIINM Pe-
arenros CHY/I u Ironite Sponge ¢ H,S. CHY]l npumensierca TonbKo B
HIEJIOYHOM cpeae Npy noGaBke 10 3%, xoaryaupyet 6ypoBbie PACTBOPH,

Cudepum (FeCO;) mpeacTasiser coboil KeNe3HyI0 Pyay ¢ Coaepxa-
HUeM KapboHara xeneza 66-69%, WMeeT yaeTbHYIO NTOBEpXHOCTh 150-
250 M*/kr, moromaer ot 45 o 150 Mr/r npu no6aske ot 5 10 40% (06.).
CHIepHT He Koarympyer OYpoBhie pacTBopsl, He obianaet dheppomar-
HUTHBIMM CBOJCTBAaMU, XOPOLIO PACTBOPSETCS B KMCJIOTAX ¥ B BOLE, CO-
nepxaweit CO,, o6pasys pactBopumslit Sukapbonar Fe(HCO,),.

BHHUHTE- I pencrapisier cO60M TEXHUYECKMA TUOKCHI MapraHiia,
SIBASIOMUICS OTXONOM TIPOU3BOACTBa aCKOPOMHOBOW M HUKOTMHOBOM
KUcToT. Boumyckaercs B Buae nmactel o TY 64-5-15-77, comepxatueit He
Menee 65% MnO,, He Gonee 5% menoun (B nepecuere Ha KOH) u oc-
TanbHOe — Bofa. I1py UCIONB30BAHUH B 3UMHUX YCIOBUSAX H0OABIAETCS
Boansiil pacteop CaCl, 20-30%-Hoi KoHleHTpauuu, npu 3tom BHU-
WUTB-1 ne zamepaaer aaxe npu -50°C. ITpu conepxanun H,S B 6yposoM
pacreope ot 1 1o 45%, no6aeka BHUUTB-! cocrasasier ot 0.045 no 2.0
Kl'/MJ, a nosiHast Hefirpamusais H,S npoucxomut 3a 3-5 muH. Ipu 3tom
PeaKIMH HeATPATU3ALMM MOTYT TIPOTEKATh O CXeMe!

MnO, + 2KOH = K,MnO, + H,0;
K,MnO, + 2H,S + H,0 = MnS + S + 2H,0 + 2KOH;
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2MnO, + 3H,8 — MnS + MnO + 38 + 3H,0;
2KOH + H,S & K,$ + 21,0.

Lenodsb BRIOONHSIET B 3TOM Mpouecce posib Katanuszaropa. BHU-
HUTB-1 nydiue npuMeHsITh B 6YPOBEIX pacTBOPAX, TaK Kak B BOJE OH OCaXK-
JIAETCH BBIJY HU3KOH PACTBOPUMOCTH, IPH 3TOM MOTHOTA HelTpanu3a-
uun H,S cocrapnser 94%. Xapakreptoit ocobeHHocTelo BHUHUTB-1
asasercst poct pH mocne nettpanusauu H,S, 4to cnocobeTByeT yeTow-
YUBOCTH MPOAYKTOB peaKLMM ¥ [PEIOTBPAIlaeT NOBTOPHbIE BhLAEISH NS
H,S, a Takxke 10, uto MnQO, 8 cocraBe BHUMTB-1 amdorepeH, T.e. 06-
JIaNAeT OCHOBHBIMH M KHCIOTHBIMU CBOYCTBAMH. PeareHT yydiuaer Tex-
HOJIOTHHMECKHE CBOMCTBA XJIOPKAIbLUEBLEIX OYPOBBIX PACTBOPOB MOC/E
cea3biBanKs H,S, 4To HckiIoyaeT BO3MOXHOCTb NPUXBaTa OypUIBHbBIX
Tpy6. MnO, sBAsIeTCS CHIIBHBIM OKUCIUTENEM, TTO3TOMY OH CITOCOGEH
YBEJUIMBATh TEPMOOKHUCTUTENBHYIO AECTPYKLMIO OPTaHWYECKHX PeareH-
TOB npu TeMrepatype 6oiee 100°C. KouTpons 3a conepkanueM MnO, B
OYPOBOM PaCcTBOPE MPOBOAUTCA TUTPOBaHHEM Habeck¥ peareHrta 0.1H
PacTBOPOM THOCYALDATA HATPHSL.

Buxpomam kasus (HATPUA) OTHOCUTCS TAKXKe K PeareHTaM-OKICIIU-
TendaM, Tie peakiis welitpanusauud H,S TipoTekaer mo cxeme:

K,Cr,0, + 3H,S — Cr,0, +38 +2KOH + 2H,0

Ipu 3TOM TIOTI01AOINASA CTOCOBHOCTD PEaKllMK B BOJAE COCTABISIET
500-700 mrH,S/1r.

T-80 — Toprosoe Ha3BaHHue guomopeazenm «Okcany», SIBISETCS TTO-
GOYHBIM MTPOAYKTOM MPOU3BOICTBA CUHTETHYECKOTO KayuyKa M BEITYC-
Kaetcsi B cootpetcTBul ¢ TY 38-103429-83. PeareHt mpeicTaBiseT co-
60 MOABMXKHYIO MacJSTHUCTYIO XHAKOCTh OT TEMHO-XENTOr0 10 CBET-
JIO-KOPUYHEBOTO LIBETa ¢ ApOMATHYECKUM 3aIaxoM, TUIOTHOCTbIo 1050-
1085 Kr/M’, Temmepatypoit samMepsanus Hinke 25°C. B Boze mpaxtidec-
KU HEpaCTBOPUM, 00pa3yst HEYCTOMMUBYIO IMYJTbCHIO, B MUHEPAIM30BaH-
HOM BOJIE, COAEPXAICH pasiMyHbIE COMM, yAANsAeT oKoio 25% uoHos
xnopa 1 Hatpus. [Tpu B3aumoneitctun ¢ H,S, o6pa3ylorcs 3amenieH-
HBle TPUTHAHBI, KOTOPHBIE SIBISAIOTCA MHIUGUTOPAMH KOPPO3UH (CTEeHb
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3auTel 70-85%). B HopMansHbIX yenosusx 2-4 r T-80 ces3eiBaior 0.1 1
H,S B 3aBrcumocty ot pH 1 Temnepatypel. C NoBHLCHUEM TeMTIEpaTy-
psl ¥ pH=6-7 npowuecc HelTpanusauuu yekopserces, a npu 200°C nipo-
TeKaeT Moyt MraHoBeHHo. HanGonbiuyio nonssy T-80 nposieaser npu
pH=>5 u Menee, a nipu pH>7 npakTuyecky He npurogeH. OnTumMansHas
nobaska T-80 mna Hefrpanusauuu H,S B OypoBbIX pacTBOpax cocTapis-
eT 3% TIpu nepBUYHO# 06paboTke U 1% Mpu DOCHeyIONNX, 9To CBSA3a-
HO € HEROCTaTOuHOI ero adbexTuBHOCTBIO (70%). T-80 Manotokcuy-
HOE BelllecTBo, anieprudecku 6ezomaceH, [1K B Bosayxe — 10 mr/i,
HMeeT HU3KHE TTOBEPXHOCTHO-aKTUBHLIC CBOMCTBA.

6.6.5 UHrMBUTOpBE KOPPO3UK

MHrUGUTOPH KOPPO3HH TOPMO3AT MPOLECCH HABONOPAXXKHBAHUS 1
KOPPO3UOHHOTO MEXaHUYECKOro Pa3pyLIeHNsT METAITA, YTO B pslle CITy-
4aeB MO3BONSET IPUMEHSITh OOBIMHBIE CIUIABBI BMECTO JIerMPOBaHHEIX.
3TOT cNoco6 3aIMUTH METAJUIA OTIAMYAETCS MPOCTOTON M NEIIEBU3HOI.
Ho He xaxaplit THTHOUTOP, YMEHBIIAIOWMA KOPPO3UI0, OJHOBPEMEHHO
U CHMXXAeT HOBOJOpaxXuBaHue. MeXaHu3M 3allnThl 3aKTI0YAETC B TOM,
YTO MOJIEKY/Ibl HHTHOUTOPA KaK Obl BIOKVPYIOT BHYTPEHHIOW HOBEPX-
HOCTb MeTanna, Tub0 oDeCIIeUnBAIOT ¢ 3alNTY NEKTPOXUMHUYECKUM
myTeM, 6o coueTaHue 060Mx crnocoboB, MHIUOGUTOPE MOTYT ORITH He-
opeanudeckumi U opeanudeckumy. Tlepsble TPUMEHSIOTC] B HENTPaib-
HBIX WIEKTPONUTAX, OHY MACCUBUPYIOT aHOIHBIE YUACTKU 3a cUeT Hepa-
CTBOPHMMBIX OT/JIOXKEHUH Ha MeTasute. [IpH 3TOM HeopraHHU4eCKWe MHIU-
OUTOPHI MOTYT ObITD UierouHbimy (TUIAPOKCHI HATPH, BrikapOoHaT U xap-
GoHar Hatpus, 6ypa, hocdaTbl, CUTHKATBI) U KUCAbIMU (HUTPUTBI, HUT-
paThl, xpoMaThl). O6e Ipynnsl 3THX MHTUOUTOPOB (HEHTPATU3ATODPBI)
OTIACHBI MTPH HEAOCTATOUHOM HX KOHUEHTPAIMH WM HAJTUYMM XJIOP-
VIOHA, BBUIY BO3HUKHOBEHWS TTMTTUHIOBOW Kopposuu u Beiaerenust H,S
npu HUu3koM pH u moBeleHHO Temnepartype. i npeaynpexaeHust
KHCITOPOAHON KOPPO3UH HCIIONB3YIOTCS TAKKE HEOPTaHUUECKHE KUCTO-
POATIOTIOTUTENN HA OCHOBE OUCYThbUTA aMMOHUS, CyTbhUTA, THAPO-
cynbduTa U TUOCYTb(DUTA HATPUst, THIPA3MHA, TUAPA3UH TMAPATa U TUI-~
pasuH cyibdarta 1 gp. OpraHuyeckue MHTHOUTOPBI TPUMEHSIOTCH, B OC-
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HOBHOM B KMCJBIX Cpe/iax, Tle OHH Ha MOBEPXHOCTH METajUia 00pasytoT
3ALUTHYIO FUICHKY, BOZHUKAIOLLYIO B PE3YJIbTaTe MPSIMOr0 XUMUYECKOTO
B3aMMOEHMCTBUSA C TOBEPXHOCTHIO METALNA K KOMIIOHEHTAMU arpeccuB-
HO cpeabl. MHrMOHTOPDI He BCTYTIAIOMNUE B XMMUYecKie peakimd ¢ H,S,
CIIOCOOHBI BHITECHATH MOJIEKY/Ibl U MOHBI H,S ¢ 1oBepXHOCTM MeTalsa,
TIpeJOTBPALLIAS TEM CAMBIM €ro KOPPO3UI0. MHOTHE CMECH BOAOPACTBOPU-
MBIX ¥ YIJE€BOAOPOAPACTBOPHUMBIX HUHTHOMTOPOB YCIWIMBAIOT CUHEPTETH-
yecKHH 3 deKT M CHIKAIOT ckopocts Kopposuu B 1000 pa3s u Gonee, 1o
CPaBHEHHMIO ¢ UX NPUMEHEHHUEM TOPO3Hb. Tak Kak 0oJIbIIMHCTBO UHTUOM-
TOPOB SRJIAIOTCS NIPOU3BOAHBIMM AMUHOB, TO B 3MEKTPONUTE 0OpasyeTcst
bopmahaerua, KoTopslil B3aumoneicTBys ¢ H,S, obpasyet Tuodopmans-
Heru/, TIONMMEPHU3YIONIHIACS Ha TOBEPXHOCTH MeTaa. [1pu 9ToM aMuHbL
XOPOIIIO JUCTIEPTUPYIOTCS B BOZE, UMEIOT ruioTHocTh 1080-1120 Kr/M3 "
pearnpyiot ¢ H,S, Ha npuMepe MOHOSTAHOMAMUHA, 110 CXEME!

NH,(C,H,0) + H,S «> NH,HS(C,H,0)

ITpu 40-80°C peaxirusi poTEKAET cIeBa HAPABO C OUKCTKOI rasa ot
H,S, a mpu 110-140°C HanpasieHa ofpaTHO. AHAJIOTUYHOE AcAcTBUE
nuatanonamuia NH(C,H;CO),, rpustanonamuua N(C,H;0); n np.
Cremyer OTMeTUTh, YTO TTPU 06BOTHEHHOCTH MPOXYKIKY TU1acTa 10 30%,
MPUMEHAIOTCS] BOLOPACTBOPHMEIC MHIMOHUTOPH, BEIINE — YITEBOIOPOI-
pacTBOpUMBIE MIeHKOOGpasyiomue. [pudeM nosiBACHUE TIACTOBOMR
BOIBI B CKBAXWHE YXYAIIACT YCIOBHUS aICOPOIUM HA MOBEPXHOCTH Me-
TaJl/la HEBOAOPACTBOPYMBIX UHTUOUTODOB, BCJAGACTBUE KOHKYPHPYIOITEH
ancop6nun anuoHoB Cl” 1 KpoMe TOro, NPUBOAUT K BBINANEHUIO CMOJIO-
06pa3HbIX 0CAIKOB U KOMILIEKCHBIX coneil. MHrnéuTopel Koppo3uu nof-
PA3AENAIOTCA TAKXE HA aHOAHEBIC, KATORAHbIC ¥ CMelaHHbie. AHORHBIS
UHTHOUTODBI Gosee 3hEKTUBHBI, HO NPU ONPENEICHHBIX 00CTOATE b~
cTBax (HeIOCTATOK UHTHOUTOPA M IP.) KOPPO3US] MOXKET JaXe BO3PACTH.
KaTogasie MHIIGHTOPH 6€3011aCHEI BO BCEX CIy4asxX, HO OHM MeHee
a¢dexTiBHbL. [103TOMY JTyullle BCero NPUMEHATb CMECH THX MHTHOH-
TopoB. HauGosnbliee pactipocTpaHeHHE B HACTOSILEE BpeMsl TIONYYHIN
BBICOKOMOJIEKYIIPHEIE MHTMGUTOPBI KOPPO3UH, CONEPXKALIME a30T, Cepy
wim kucaopod. U3 xucaoponocoiepXalmx 1HTMOUTOPOB HCTIOJIB3YIOT-

478



hasa & DUBNKO- MeTofibl n

51 POM3BOHBIE CIIMPTOB, KETOHBI, OKCH/IbI, 3HHUPHI, KApHOHOBLIE KUC~
JIOTHI 1 UX conu. M3 cepoconepakallinx HHIMGUTOPOB MCIIONB3YIOTCS CYlb-
(oHATHI pa3THYHEIX METAJUIOB U AMUHOB, [IPOM3BOAHEIE THOMOYEBUHBI,
AIKWIT- WIKM apuaMepKanTansl. V13 a3oTcoepXaiux HHrubuTopos, Kak
Haubosee 3bGeKTHBHBIX, UCIIONB3YIOTCS [IEPBUYHbIS, BTOPHIHEIE U TPe-
THYHHEe MOHOAMHHBI, TUAMUHE, aMUJbI, TTOJUSTOKCUINPOBAHHBIE
aMUHBI, COJIY YKAa3aHHBIX COSIMHEHUN, BKIIOYAIOUIKYE TIPOUBOIHEIE
YKCYCHO#, docopHOil, ONEeHHOBONH, HADTEHOBON U APYTUX XUPHBIX
KHUCHOT IPUPOAHOTO {KHCIOTHI KOKOCOBOTO, COSBOTO U TAJLIOBOIO Ma-
ces) U CHHTeTHuecKoro mpoucxoxaenus, Tvna UKB, JIOH, AHIIO,
Bucko, HOPYCT, U®XAHTa3, M-1-A, karanuH U Op; HIMHIA30/IMHE],
YeTBEPTUYHBIC aMMOHHUEBBIE COSHMHEHUS, TIPOUIBOIHBIC TUPUANHA U
TIHPUMUANHE, aMUHOALETUNEHOBHE W Ap. Ha MecTopoxaeHusix raza ¢
YIIEKUCTIOTIION KOPPO3HEM HCTIONB3YIOTCSl OTEUECTBEHHbIE MHIUOHUTO-
pot UKCT-1, KO u 1p., addexTHBHOCTE KOTOpHX 70-90%. Ha Mecro-
PpOXIeHUsX Tasa ¢ conepxanueM H,S no 3% ucnonesyercs AHINO, U-
1-A, Bucko-904 u 1p. HegocTaTkamu 3THX HHTHOUTOPOB SIBISTIOTCS! BbI-
cokas TeMmnepatypa sacThiBanus (KO -3°C; U-1-A — 7°C), BcnieHuBa-
Hue nuaTuaeHraukons (MKCr -1, Biucko-904), ocMoneH e, 3aKOKCOBbI-
BaHWE U KOATYAALMS B NPUCYTCTBHM Boakl (M-1-A). B CILUA s 3amm-
Thbl 0GOPYIOBAHUS OT KOPPO3UH KUCTHIX Ta30B NIPUMEHSIIOTCS IPOIYK-
Thl PeakLIMM BOAOPACTBOPUMOIA anubaTiueckoil MOHO- U JHKapBOHO-
BOM KHCTIOTH ¢ 3aMeLleHHBIM UMUAA30TUHOM. TaM Xe NpuMeHSIIoTCs
6e30macHble HHIMOUTOPbI YHUBEPCAIBHOTO AEHCTBUS, COLEpKALIUE B
COCTABE 11EN0YHO-METATMIECKYIO CONb apOMATUYIECKON KapGoHaTHOM!
KUCITOTH (OeH30aT HATpusl), alkunbeH3oat (6yTUI0eH30aT) H YCTOM-
YYBHIE COSJUHEeHMs ¢ TPHA30JBHBIM pagukaioM (6eH3oTpuason), a
TAKXE HOCUTEJb, HATIPUMeEP, IPONIIEHNTHKOMb, OHY sBisiotces [TAB
aHMOHOAKTHBHOYO THIIA, COBMECTHMbI ¢ GYPOBBIM PacTBOPOM M 0fpa-
3YI0T Ha IOBEPXHOCTH TPYD MPOYHYIO IUICHKY, CTOMKYIO K UCTHPAHHIO.
OcCHOBHBIMU TPeGOBaHMAMHU K MHTHOMTOPAM SABISIOTCA:

— YMOBJICTBOPHTE/bHAS 3a1lUTa MeTal1a He MeHee 80%, xopoLast —
He Menee 90%, pbicokas — 100%;

— He YXyIaTh MeXaHH4YecKie cBONCTBa MeTaJUIOB;

— He 3aMep3aTh Npu Temneparype -30°C 1 HuxXe;
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R.A, Pagarvos At No GYPOBbLIM pacTBOpam

— HUMETh TOKCHYHOCTDb 4-TO KJIacca OMacCHOCTH U OTCYTCTBHE CTOM-
KOTO PEe3KOro 3arnaxa;

— HMETh NoaHoe GHopasIoXeHue;

— He 00pa30BbIBATE CTOMKUX 3MYJIBCHIl U He BHI3BIBATH UX BCIIGHU-
BaHMS;

— HMETh XOPOIIIYIO PACTBOPUMOCTb B HediTH WJIH B BOZE WK B OGOHX
dhaszax ¥ YCTOMYMBOCTb K KOATYISIUMU B BBICOKOMUHEPAIM30BAHHbIX IU1a-
CTOBBIX BOJAX;

— He CITOCOOCTBOBATH PA3BUTHIO CYab(aTBOCCTAHABIUBAIOLLMX OaK-
TEPUIA;

— He HapylllaTh XMMUYECKOE PABHOBECHE BOIHOM (ha3bl;

— 061afaTh COBMECTUMOCTBIO C APYTUMH MHIUOMTOpaMH, KaTalu-
3aTOpaMM Y J€3MYJIbIaTOpaMu, T.€. He BCTYTIATh C HUMHU B XMMUUECKYIO
PEaKIHIO;

— HE YXYAIATh KayecTBO HePTENPOAYKTOB;

— He CnocoOCTBOBATH YMEHBIIEHHIO MPOHUIAEMOCTHA TOPHBIX I10-
pox;

— He 0Opa30BBIBATL CMONKCTHIX OTIOXEHHH;

— HMMETh MHHIMANLHYIO MOXaPOOMACHOCTD;

— mepe BBOOOM MHTUOUTOPOB HEOOXONMMO YAATATE U3 CPEIbI KUC-
NOPOL.

MHrnoutopsl KOppO3UM M APYTOTO Ha3HAYEHUS] JE€3MYNbraTophl, a
TaKXe Pa3MYHble PEAr€HThI IPOM3BOISATCS, B OCHOBHOM, MPEINIPUSITH~
SIMM XUMHUUECKOI npomeinrieHHocT Tarapuu, Yysammu, Banrkoproc-
TaHa, Camapbl, OpeHOypra, /IHenpoasepxuHcka, Jonenka (Ykpauna)
u ap. Tak, B . ATbMETBEBCKE BBIMYCKAIOTCS WHIMOUTOPHI KOPPO3HHU U
HOBbIE peareHThl; KasaHbopreuHTes BBINMYCKAET AEIMYJIBTATOPHI, HHTH-
Gutopnl koppozun CHITX-6030 (macaopactBopumsiit), CHIIX-6035
(Bogopacteopumsbiil) 1o TY39-05765670-0OT11-247-98; uHruGUTOpSL CO~
seotnoxeduii CHIIX-5311 ¢ pacxomom 20-30 r/T, Temneparypoii 3ac-
TriBaHus -50°C no TY39-05765670-011-233-97, CHITX-5301M c¢ pacxo-
nom 30 /T, TeMilepatypoii sacthipanms -30°C mo TY 39-05765670-141-
92, CHITX-5311K ¢ pacxomxom 10-30 r/T, TeMIIepaTypoii 3aCThIBAHHUSA ~
35°C mo TY 39-05765670-011-233-97, a Takxe CHITX-5312T, CHITX-
3312C, CHIIX-5314; 6akrepuningsr CHITX-1060, CHITX-1050 ¢ pac-
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xoxoM 50-100 Mr/n mo TY2458-257-05765670-99 u TV2458-256-
05765670-99 cOOTBETCTBEHHO; HHTUGUTOPHI MapadUHOOTIOKEHHI
CHITIX-7920M (xommnnexcHoro neitctsus) no TY39-05765670-011-240-
97, CHIIX-7963 (koMruiekcHoro meitcTBust) no TY39-05765670-0OT1-
238-97, CHIIX-7941 (koMmriekcHOTo melictust) mo TY39-05765670-
OI1-237-97, CHITX-7870b no TY39-05765670-011-239-97, CHIIX-
7801 no TY39-05765670-0I1-232-97; HuxHekamckHedTexum — TTAB,
aeaMmynsratopn (Bce moa wudpom CHITIX. B rnHosouebGokcapcke
(AO» XUMITPOM» ) TIPOM3BOASATCA UHTUOUTOPBI COJIEOTIOKEHMH 11t Hed-
tenobeiBawnlell npombiineHHocTH [TAD-13A (netHuit) — TY6-02-
1318-85. ITAD-13A (3umunit)-TY6-02-1346-87, CHIIX-5301, unkpe-
noi (TY6-09-5363-87), OBADK MA (TY6-09-5372-87), TH-9010
(TY38-40127-95); as anextpo- U Ternosnepretuku ITAD-13A, CHITX-
5301, UOMC-1, audanon (TY6-02-12-134-87), O DK MA, nudonat
(TY6-09-20-235-93); nHrMGHTOPH KOPPO3MH KUCBIX TAa30B «AJbNaH»
(TY39-12970212-OH-001-94), CHIIX-1004 (33%-Has KOHLIeHTpaLus),
CHITX-1004A (50%-nas koHueHTpanus) — TY 39-1296603 8-001-92
(oaHOBpeMeHHO Gaktepuuun), AM-7 (B T.4. nesmynbrarop)-TY3 9-
12970212-0OI1-001-94, Amdukop-TY3 9-1296603 8-044-95.

B Camape Ha 3aBojJe CHHTETHYECKOrO CMUPTA BBITYCKAIOTCA MHIU-
OuTOpBI KOppo3uK 1 6akTepULUALL. B Ve BbImycKaeTCss MHTHOMTOD KOP-
posuy Hedrexum-1, 2, 3, 3B u ap. Kparkasi xapakTepyucTiKa HEKOTO-
PBIX HHIUOUTOPOB NPUBEIEHA HUXE.

Amepuxop nipencrasnsieT coboil aMMOHHUITHYIO collb asikudocdo-
PUCTOM KUCJIOTH B PACTBOPHUTEJIE, BBITYCKAETCH B BULE XKUIKOCTH CBET-
JIO-KOPUYHEBOTO 11BETA, XOPOLIO PACTBOPUMYIO B BOLE U OrpaHU4YeHHO
B HedTH. [IpenHazHavueH A1 3aLIUTHI OT KOPPO3UH KUCIIBIX [A308 B BOA-
HEIX CPElaX ¢ pasnuYHOW MHUHepaiusauueil npu fobaske 25-50 /M,
npy 31oM rnposiBisieT adeKT CuHepriuiMa ¢ aeaMynbraropamu. Crio-
COBCTBYET CHUXCHHIO BA3KOCTH BOAOHEMTHBIX SMYJIBCHI W TIPEAOTB-
paniaet oTIoXeHne napadUHOB, IEPEBOS UX B MEJTKOAUCIIEPCHOE CO~
crosinue. Temnepatypa 3aMmep3anus -55°C, oTHocuTCs K 3 Kiaccy TOK-
cuyHocTd, [TIJIK B BogoeMax MHTheBOTO HasHauyeHus — 0.22Mr/71, pbl-
6oxossiicrBerHoro — 0.11 Mr/i, B Bo3nyxe paboueit 30HBI — 5 MI/J,
TOXapOOIaceH.
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A, PraaHoB 3 no GypoBLIM DACTBOPaM

CHIIX- 1004 ipeacTapiseT coboi KaTHOHOAKTUBHOE a30T-(ocdop-
conepxaiuee [TAB B cMecy pacTBOpUTesei, B BUAE XUIKOCTH OT XeNTo-
0 JI0 CBETJIO-KOPUYHEBOTO 1[BETA, XOPOILO AUCIEPr1pyeTcs B BOAE, Pa-
CTBOPWM B METAHOJIC W yIIeBofopoaax. [lpenqHasHaueH OIHOBPEMEHHO
JUTSL 3ALUMTH] OT CEPOBOZOPOIHOM M YIIIEKHCIOTHOH KOPPO3UH, HABOKO-
paXUBaHUS METAJLIA M TIOAABJIEHUS POCTa CYITb(haTBOCCTAHABINBAIOLIMX
GakTepuii (100%) B tipoueccax fOoGBYM ¥ TpaHCHopTa HedTH, T0OBIMH
rasa M yTMaM3allMK CTOYHBIX BOX mpu pobaske 20-200 r/m’. Moxer
NPUMEHATHCA B KaYeCTBE J00ABKY K PACTBOPAM ITPY KOHCEPBALMH 1 [JIy-
[IEHUH CKBAXMH MPH MX KATTUTANTBHOM PEMOHTE C LENBIO 3aLIUTHl OT
KOPPO3UM U CHIDKEHMS] HETATUBHOIO BAMSIHUS PAacCOIOB HA KOJUIEKTOP-
cKue CBOMCTBa TPOLYKTUBHOIO IacTa. TeMnepatypa 3aMep3anus -35°C,
otHocHTes K 3 Kiaccy TokengHoetd, TIIK B BonoeMax NMUTLEBOTO Ha-
suavenust — 0.14 mr/n, puioxossiicrsennoro — 0.05 Mr/n, B Bo3ayxe
paboueii 30HbI -— 5 MI/J1, IOXapOOIIACEH.

Peanon-H® npeactapnsiet co60i KOMNO3UIIMOHHYIO CMECh HEHOHO-
TEHHOTO M KaTMOHOAKTHBHOTO ITAB u pacTBOpHTEneii, BhITycKaeTCs B
BUJIE XHAKOCTH OT CBETI0-XEJITOrO 10 KOPHUHEBOFO L{BETa, XOPOILO pa-
CTBOPHMYIO B BOJIE ¥ OrpaHMueHHO B HedTn no TY 39-1296603 5-003-
93. TIpeaHa3HAYEH /ISl PA3pYLICHUS OOBIYHbIX U CEPHUCTBIX BoAOHED-
TAHBIX IMYIbCHIA {IEIMYJIBIaTOp) ¢ ONHOBPEMEHHON 3aILMTOR OT KOp-
po3uu u nposieneHus pocta CBB npu no6aske ot 5 po 50 Mr/M 2 pasa
gepes 10 cyrok. [Tpu 06BonHEHHOCTH dMYIbCUU Gonee 80% pekoMeHmy-
ercs npumeHsTs Peanon-U® coBMecTHO ¢ AM(PUKOPOM B COOTHOIIE-
Huw 2:1. Temneparypa 3amep3sanust -45°C, OTHOCHTCS K 3 KJIacCy TOK-
cuunocty, TIJJK B Bomoemax muTheBoro HasnaueHus — (.22 Mr/i, poi-
6oxossiicteenHoro — 0.11 Mr/n, B Bo3myxe paGoueif 30Hbl — 5 Mr/it, ro-
xapoonaceH. Bunyckaetcs takxke Peamon®J], pasHoBunrocts Pea-
nou-Ud.

Hegmexum suinyckaetcs Hedrexum-1 (3uMHuit), Hedrexnum-2
(nerunii), Hedrexum-3 (Bcecesonuslit), Hedrexum-3B, B Buae ogHo-
POIHOI TEMHO-KOPUYHEBOM KUIKOCTH ¢ p=810-830 kr/M’ o TY 2415-
001-00151816-94 (r. Ya). PacTBopuM B yIieBogopoaax, JUCIIEprupy-
eTcs B Boe. SBsieTcst HHTUOMTOPOM KOPPO3UH MIACTOBBIX M CTOUHBIX
BOM B cucTeMe HedTecGopa ¢ 3ammTHbIM 3¢ dekrom 95-99% npu no-

482



Masa & L MeToakl " i

Tabnuua 6.6.5

Moxazarenn BHNM-1A LBHHH~1B BHNN-2 BHMN-1H
Homep TY TY6-00-5744286- | TY6-00-5744286-76- | TY2499-001-24211-
74-92 92 256-94
Haznadenune WHrubutopsl WUHrNGUTOP KOPPOo3un | MHMMGUTOP KUCHbIX
KOPPO3WM CTaNed M | B MUHEPANWU3OBaHHBIX | 2308 W HaBOLOPa-
HaBOACPaKHBaHNS! CTO4HBIK BOfiAX MUBAHWS U B HeR-

TPasbHbIX MUHEPa-
AN30BEHHBIX PACT-

BOpax
3awnTHen addexT

npu go6aske: 50 r/m* — — _ 80

100 /M’ 80 80 80 85

150 o/’ 85 85 85 _

Knacc onacHocTH 4 4 4 4

Npumeuanne: Unrnbutopel TMNa BHIM paszapamaloT CIK3UCTYIO OGONQUKY a3 ¥ ABNAIOTCH an-
NepreHoM ANA KoMK,

6aBke 20-100 mMr/n. KpoMe Toro, BbINONHAET (GYHKLHH 3MYJIBraTopa
0GpaTHBIX 3MYIbCHIT TPY OYPEHUH M IYLIEHUM CKBaXMH NIpH qo6aBKe
50-100 mr/a. Temnepatypa 3aMep3aHus -40°C (3uMhumit), -15°C (et-
HHH).

Ona304 BHIYCKAETCA B BUAE XH/IKOCTH TEMHO-KOPUYHEBOTO LIBETA C
p=690 kr/M’ 5 Mapok o TY 6-25-00203 312-13 5-92 (r.CrepruTamak).
SaiuutHeli o ekt Onaszon-1 u Onazon-M — 90%, Onaszon-T,, T,, T, —
86% npu no6aske 50 r/M’. TeMriepaTypa 3aMmep3anus -45°C.

BHIIIT BbiilycKaeTcs B BUOE TEMHO-KOPUYHEBOM XMIKOCTH, 4-X Ma-
pok B LPOCTOB, OCTa/bHbIE TAHHbIE MOKA3aHb! B Tab1. 6.6.5

AHIIO npeacrasnsiet co6oit cMech anvgaTUUeCKMX aMHHOB, BbITTyC-
KaeTcsl B BUE TEMHO-KOPHYHEBOM XUIKOCTH ¢ p=846 kr/M°, pacTBo-
PHUM B CIIUpPTaX W yraepogoponax (G6eH3nH, HEMTh), IUI0XO ANUCTIEPTUPY-
ercs B MeTaHoJie. [TpuMensiercst B Buae 10-30%-Hoii KOHUEHTPaUXY Npu
no6aske 0.2-0.4 kr/M’. 3amyTHbI 5MEKT OT CEPOBOIOPOTHON U YIIe-
KUCJI0# Kopposuu 95-98%. OnHOBpPEMEHHO BBIIOHAET (PYHKUMH Gak-
Tepuuuaa CBB. Temnepatypa 3amep3anus -70°C, ropiod.

AHII-2 npeacrasnsiet coboi CMECh CONSTHOKKCIIbIX coeii anudath-
YeCKMX AMMHOB, NOXOXeE I10 BHELIHEMY BULY MU HEKOTOPBIM (u3nyec-
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kuM cBofictBam Ha AHIIO. BuiyckaeTcst B BHIle TEMHO-KOPUYHEBOM
KUAKOCTH ¢ p=940 KF/MJ, YACTMYHO PAaCTBOPUM B BOIE C YBEJUYEHUEM
KUCJIOTHOCTH cpefibl. 3alUUTHHH 3hdexT 0T cepoBOROPOIHON KOppo-
3un 85-95% npu moGaske 0.1-0.2 kr/m’. AHIT-2 BLIONHAET OJHOBpE-
MeHHo hyHKIMIO hroTopeareHTa-AesMyJIbIaTopa U UMeeT TOPrOBOe Ha-
3BaHne «Koswektop-AHIT-2».

H-1-A npeactapasietr coboi cMeCh MONMANKWINTMPHAUHOB ¥ TUPU-
IUHA €O celiMbUYSCKUM 3aaX0OM, BHITYCKAETCS B BUJE BSI3KOH XKUIKO-
ctu ¢ p=1010-1030 Kr/M3 o TY 38-103-246-74. Xopolio pacTBOPUM B
YITIEBOJOPOIAX apOMaTHIecKOTO psifa (OeH3o U ap.), CIUPTaX, KETO-
Hax, KHCI0Tax, YACTHMHO PacTBOPUM B HedTy M GeH3MHE, TUIOXO AUC-
rieprupyercs B MeTaHone. [Tpy pasGasieHNU CIMPTOBOrO PacTBoOpa BO-
No¥ obpasyercs aMynscus. Tpumensered B Buae 10-30%-Hol KOHUeH-
Tpaumu npu go6aske 0.05-0.1 kr/m’ ¢ 3amMTHBIM 3dihexToM 95-99%. K
HEIOCTATKAM OTHOCSTCS BBICOKAS TeMrepatypa samep3anust (-7°C), oc-
MOJIEHHE U 3aKOKCOBBIBaHMe, ropiod. bonee addekTuBeH Mo CpaBHEHUIO
¢ 3apybexxHbiMu uHru6ntopamu BUCKO-914, Cepso, JdoaureH-214.
[MeproanaHocTbh 06paboToK 3-6 Mecsles.

KXO npepcrasaser cofoit MUPUANHOBBIE OCHOBAHMS SIBJISTIOLIMECS
KUAKMMHM KOKCOXUMWUECKUMU OTXONAMH C BBICOKOIE JIETydeCThio. SIB-
JIgeTcsl MHTHUOUTOPOM CEPOBOIOPOAHON KOPPO3UH U HENOCTATOYHO
3ALUMIIAET OT HAaBONOPaXuBaHus. Boinyckalorcs momubukauuu KX0-
1, 2, 3, 4, Xxopoilo pacTBOpUMBbIE B Bozie. TeMiepatypa 3amep3aanust -50°C.
Bsizkocts KXO B 8 pa3z menblie, yem Bucko-914 u B 245 meHblle, YeM
H-1-A, a spdextuBHOCTD BhiTIE, ueM U-1-A,

H-55-J1 npencransier coO00H TEMHO-KOPHYHEBYIO XUIKOCTH C
p=880-915 xr/m’, BBIMycKaeMyio B I. Spocasie AO «dpcuntess no TY
38-503-270-91 B xayecTBe WHrUOGUTOPA KOPPO3IMH JUISA Ta30TPOBOIOS.
PacTBopuM B MeTaHOME, HTaHONE, OcH307e, HedTH. 3auluTHBIN ekt
85%, TemniepaTypa 3aMep3atusi -35°C, ropioy, [IK B Bosmyxe — 2 Mr/M’,
3 KJIacc oMmacHOCTH.

HKT-1 npencrasnsieT coGO# TPOAYKTHI KOKCOBAHUST TTHPUIMHOBO-
ro, heHONBHOTO U GEH30MBHOTO PSAOB, BhyCKaeMblit B I JJoHellke B
BHJIE XUAKOCTU TEMHO-KOPHYHEBOTO LiBeTa ¢ p = 1000-1030 Kr/M® 1o
TV 3322-00190443-56-94 B xauecTBe MHTHGMTOPA KOPPO3UM ISl TA30-
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npoBoacB, PacTBOpKM B 6eH30/1e, CIMPTE, TOTYOIIE. 3auTHEL 3ddheKT
75%, Temneparypa 3amep3atmst -25°C, ropioy, IIIK B Boamyxe — 5 Mr/a’,
3 xacc ONacHOCTH.

JI-4-3 (napodasHblii) npeacTasisieT coboil CBETIO-XENTYIO K-
KOCTh ¢ p=900-1000 Kr/m’, COCTOSIIYIO U3 WHPOKOH Ppakumy mupu-
IMHA M €0 METWINPOU3BOAHBIX, Brimyckaercs B 1. HoHeuke AQ «HUH-
xop» 1o TY 322-00190443-53-94. PacTBOPUM B apoMaTHUECKUX yriie-
BOAOPONaX, CIIUPTAX, MHPUANHOBBIX H XMHOJIUHOBbIX OCHOBAHHUSAX. 3a-
WHUTHBI 3@ dbekT B xuakoit daze — 80%, B maposoit daze — 75%, Tem-
nepaTypa samep3anns -40°C, ropiou, ITIK 8 Bosmyxe — 5 mr/m’, 3 Kacc
OMACHOCTU (YACTHUHO IMEHUT aMUHbI). Pacxon MHIMOUTOPOB 1S ra30-
MpOBOOB cocTaBsAeT 45-50 1/1000M° rasa, mapodasHbIX MHIHOHTOPOB
Kopposui — 16 r/1000M° rasa, HHIHGHTOPOB CONCOTIOXEHM — 0.35
r/1000M" rasa.

Marnéuropsl Koppo3un crutasa (16T

IO/ npencrapiasieT coGoi WENOYHBIE OTXOXbI JUA3EILHOIO TOII-
JuBa, Haubosnee 3PpPeKTBHE NpU Job6aeke 2-3% B pacTBOPHI ¢ MUHE-
panusanueii 1o 8% NaCl u 10 0,5% CaCl,. IIpu 6onee BLICOKOH MUHE-
paymsanuuu 1 copepxaauu MgCl, no 3% peareHT YacTHYHO KOAryIH-
pyeT.

CTI" npencraBnseT co60i KyGOBBIE OCTATKH MACIOXKUPOBbIX OTXO/IOB,
B BUJE BSI3KO# XKUAKOCTH ¢ p=905-930 Kr/M’ HoGaka B GypoBbic pa-
CTBOPbL cocTaBmset 1.5-2%, TpH 9TOM OTMEUEHBI €€ 0YEHb BHICOKHE CMa-
304Hble CBOHCTBA, OCOOCHHO B LIEJIOUHON cpene.

JIC npencrapnsieT coboit MaCSTHUCTYIO XMAKOCTh TEMHO-KOPUYHE-
BOFO 11BETA, 3arycTeBaolylo npu TeMneparype -30°C. TIpu skcryara-
muu JIBT B cynbhoMarHUeBbIX HITH aJlFlOMOHATPUEBBIX PACTBOpaX Tep-
BuyHast no6aska JIC cocrarisier 0.6-1.5%, a yepes 20-25 cyr. eme 0.5-
0.8%. B xucnoit cpene sawmntHelit addext — 82-87%, B wenouHoit —
95-97%. B HeyTsiKeNeHHbIX pacTBopax, HackieHHsx NaCl u CaCl,, 1C
BBOANTCH 2.0-2.5%, a yepes 20-25 cyr. ente 0.6-1.0%. VrsokeneHHble pa-~
ctBOpHI, HackimeHHble NaCl u MgCl-6H,0, wiu pacteops! ¢ pH>9 06-
pabateiBatotca cMechio JC 2.0-2.5% n AHIIO wim AHIT-2 0.1-0.2%
yepes 18-20 cyT.
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A, PsizakoB no GypoBbim

Cwmech MonuGaeHaTa HaTpHst ¢ MOHOSTAHONAMHUHOM B COOTHOLLIEHUM
1:1 npu nobaske 10 r/M3 pactBopa ¢ niopsiileHHsIM pH 1 Hasmuun H,S
sauuiaet mosepxHoctb JIBT Ha 97.9-99.4%.

HadreHoBbie KMCIOTH, HEHTPATUM3OBAHHBIE MOHOATAHOIAMUHOM
nipn go6aske 2.0 1/M° PAaCTBOPA 3AIMINAIOT MOoBepXxHocTh JIBT Ha 96.8-
99.6%.

Juammonuiidpocdar (NH,),HPO,, karanun (KH-4) — cuuxalor
kopposuto nosepxroct JIBT 10 0.3 r/mM%4, KoTopas 6e3 MHIHGHTOpA CO-
craBiseT 3,07 r/mM™u. O6paboTKa yepe3 6-7 CYTOK TOIBKO B IPECHBIX Pa-
CTBOpAX.

Xopomias 3ammra JIBT unruduropamu cepum «A» (A-2; A-3; A-7),
KOM-1 (cMech Ky6OBBIX OCTATKOB MOHOSTAHOIAMUHA C (hEeHOTOCTIUP-
TOM B cooTHomueHud 3:1). KOM-1 nmpuMeHsieTcss IpH MUHEPATU3ALUU
no NaCl — a0 10%, CaCl, — mo 5%, temnepatype — mo 80°C, pH=7-10.
Jo6aBka — 3-5%.
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f.A. Pr3aHoB 3HUMKIONEAMS NO BYPOBLIM PACTBOPAM

7.1 NPUFOTOB/IEHUE BYPOBbLIX PACTBOPOB
7.1.1 ThuHomewanka MIr2-4X

IIMHOMeILATKA COCTOUT U3 Pe3epByapa ¢ 3arpy30uHbIM M pasrpy3ou-
HBIMH JIXOKAMH, IBYX BAJIOB C JIOMACTIMMU, 3y0UaTOr0 MJIM PEMEHHOTO MpU-~
Boaa. [IpuHUMI paBoTHl 3aKTIOYASTCA B MHOTOKPATHOM MeXaHHIeCKOM
IMCTIePrUpOBaHMN YACTHII IIM HbI JIONACTMH,, BPAILAIOIIIMMUCA HABCTpE-
uy APYT ApyTy. TAKUe MEIIaNKu B HACTOSILIEE BPEMsT TPHMEHSTIOTCS B FE0-
JIOTOpa3BeNOYHOM OYPeHUH, a B INIyDOKOM OYpeHHUM TONBKO IS [IPUIO-
TOBJIEHMSA TTOTUMEPHBIX XUMPEATCHTOB.

IHpeumywecmea: BHICOKOE Ka4eCTBO TPUTOTOBISEMBIX PACTBOPOB,
TTPOCTOTA KOHCTPYKLMH.

Hedocmamxu: Hu3kas npou3BOAUTENLHOCTD, OTCYTCTBHE MEXAHU3U~
POBAHHOM 3arpy3KH XUMUYECKHUX PCATCHTOB,

Tabnuua 7.1.1

P r Mr2-4x
BMeCTUMOCTb pe3epayapa, M* 4
TPON3BOANTENLHOCTS, M*/4ac:
— 110 KOMOBO# IMHHe 2-4
— 110 INIUHONOPOWKY 6

7.1.2 dpesepHo-CTpyitHas MenbHULA

®CM npeaHasHaueHa A1 IPUTOTOBICHNSA, 00PaGOTKU M yTskese-
HuUsT 6ypPOBLIX PacTBOPOB U3 NOPOLIKOODPA3HEIX N KOMOBBIX MaTepHa-
108, GCM cOCTOUT U3 paMbl, HEPATEEMHOTO KOPITYCa, MPUEMHOTO GYH-
Kepa, IOMAaCTHOTO CBAPHOTO POTOPA, TUCTIEPIUPYIOIUX [UTHT, BBIXOZHON
PELIETKH, JIOBYILKHY 1Sl ¢60pa KAMEHUCTBIX U APYTHX IPUMECEH C KPHIill-
KO M MEXaHU3MOM OTKPHIBAHMS (3aKPHIBAHKA), HOABOAAILEIO U OTBO-
JISIIHETO YCTPOiicTB, puBona. PCM sBnsieTca MaitMHOM HEMPEPHIBHOIO
NeHCTBHSA, M TIPH e€ ycTaHoBKe Ha (0.5 M BBILUE LIMPKYJISILIMOHHON cUCTe-
MBI MOXHO 000MTHCE 683 HACOCHOM YCTAaHOBKH.
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fhaea 7 O ne npi QYUCTKE, W aerasauun SypoBbix PacTBOPOB

Taénuua 7.1.2

XapaKrep dCM
Tun SCM $CM-13 $CM-15
MponyckHan ¢nocobHoCTb (Nph
NNOTHOCTM pacTBopa 1200 Kr/M*, m°/4 40 50
Pasmep 4acTvL, 3arpyaembix
MaTepHanos, MM — A0 250
Potop:
— AMameTp, MM 500 500
— yacToTa BpalleHns, 06/M1H. 490 550
Konuuectso nonacred, wr. [ 6
MouwHocTb anekTpoasuratens, KBt 30 30
[aGapuTHble pasmept! 1950x1.540x1430 2150%x1250x1550
(A7KHa, WWPHHA, BbICOTA), MM
Macca, kr 1710 1740

Tlpeumyuwiecmea: BHICOKAS IPOU3BOIUTEBHOCTD IPUTOTOBICHUS HC-
XOIHOM CYCIEH3UHU, 00pabOTKE U YTSKENEHUH PaCTBOPOB, YaCTUUHAS
MEXaHU3aLMs1 3aTPY3KH MaTepUasioB (II0 TPaHCHOPTEDPY), KOTOPBIA 3arpy-
KaeTcsi MOTPY3YMKOM Yepes Ko3aTop W noTpebnenue B 3-5 pa3 MeHbiie
IEKTPOIHEPTHH, YEM THAPOMEIHANKOM.

Hedocmamuu: H3K0Oe Ka4eCTBO CYCNEH3HM TI0C1E OAHOTO LIMKJIA LIUp-
xymsiuun (PCM-pesepByap) U3-3a HEMOJHOTO AWCIIEPTMPOBAHUS Yac-
THUL TJIMHBI, 1UIS1 TIOBBILIEHUS KOTOPOTO B CXEMY LUPKYISAUUU HEO0X0-
MO BKJIIOYATh AMCTIEPTaTop, TPYAHOCTb PABHOMEPHON 103UPOBKH Ma-
TEPUAIOB U XMMPEAreHTOB, CHILKEHUE [TPOU3BOAUTENBHOCTY NPU BbICO-
KOU IUIOTHOCTH PacTBOPOB.

7.1.3 ArperaT npurotoBNEHUA NPOMbIBOYHBIX XUAKOCTEN

AINITXK-4 npenHazHaveH Ajs NPUTOTOBICHUS, 0OPabOTKH U YTSLKE-
JieHUs1 GypOBBIX PACTBOPOB U3 MOPOLIKOOGPA3HBIX U KOMOBBIX MaTepHa-
5ioB. AITITXK-4 cocTouT u3 onopHoii pamsi, PCM, Hacoca ¥ IPUEMHOTO
pe3epByapa ¢ NOJBOMSNIUMH W OTBOIALIMMHM NaTpyGKamu. Arperar as-
JISIETCS1 MAWMHON HETIPEPHIBHOTO ACHCTBHA.

IIpeumymecmea: 6osice BEICOKOE KaYeCTBO FOTOBOM CYCTIEH3MM TOC-
sie oaHoro uukia pkyssimu (AITTXK-4 — pesepByap) 110 CPaBHEHMIO
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f.A. PazaHos no 6ypoBbIM

Ta6nuua 7.1.3

p ANMX-4
n; 6CTb NO FOTOBOM C , Ma/‘{ no 15
PasMep HacTuL 3arpyHaembix MaTepuanos, MM Ao 250
Yacrora BpalieHus potopa ®CM, 06,/MuH. 550
CKOpOCTb CTPYM B CTRYMHON KaMepe, M/C 20
AnamMeTp HaCcaAKKU CTPYAIHOM KaMepbl, MM 234
MotHocTb anexTpogsuratens $CM, kBT 30
Tun Hacoca BLUH-150
MolwHOCT, anexTpoaBUratens Hacoca, KBT 30
BMecTuMocTs pesepsyapa, M* 4
[a6apuTHble pasmepbl, MM 3300x1670x1800
Macca, Kr 2000

¢ ®CM-15, TaK KaK YaCTHLIB TJIMHBI JOTIOTHUTENBHO JUCTIEPIUPYIOTCS
B CTPYHHOI KaMepe JII060e KPaTHOE YUCIO Pa3 UTs [ONYICHHUS] HCXOM-
HOH CYCTIEH3UM MAKCHMAIbHOM TOTOBHOCTH, B CXEMY LIUPKY/ISIUMH He-
06X0AMMO BKITIOMHTh AMCIIEPIATOD; BBICOKAS POU3BOAMTENBHOCTD MPH
06paBoTKe U YTSIKEJIEHUM PACTBOPOB ¥ YaCTUYHASL MEXAHHM3ALIUSI 3arpy3-
KM MaTepuasios.

Hedocmamyu: TDyIHOCTL B PABHOMEPHO# 103UPOBKE MATEPHATIOB 1
XMMPpEareHTOB U HeJOCTATOYHAS MOIIHOCTb 3/1eKTPOABHIATENs.

7.1.4 TngpPOMOHUTOPHbIE CMECUTENHU

IMIPOMOHHTOPHBIE CMECHTEIH MIPEAHA3HAYEHBI TSI IPHTOTOBJIEHUA,
06paboTKH U yTAXeIeHUS OYPOBLIX PACTBOPOB K3 MOPOIIKOOOPA3HbIX U
KOMOBBIX MaTepHajoB, a TAKXE XUIKUX XMMPEareHTOB, TIe Ul paspy-
LIEHUST YACTHII TBEPHOH da3bl HCroNb3yeTcsl KWHETUYECKas 9HEPTUs
CTPYM XHIKOCTH U3 HACAAOK TUAPOMOHHUTOPOB.

TuapOMOHHUTOPHBIE CMECUTEIH COCTOST U3 CBAPHOTO PE3EPBYApa BME-
CTUMOCTBIO OT 6 110 60 M’ ¢ IBYMSI OTCEKaMH, JIOKAMU U OMMCTKH OT
LuraMa 1 narpybxa ans Habopa v CIMBA XMAKOCTe, TpyOOIpoBOLIOB BbI-
COKOTO TaBJCHHA, THAPABIAYECKHAX UM MEXaHUYECKUX MepeMelluBa-
Tene.
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fhasa 7 O no npur Q4MCTHE, W 6ypoBbIX

Tabnuua 7.1.4

Xapaxrep r P
TPOM3BOAUTENLHOCTb, M°/4 40
O6bem pesepsyapa, M 14
Pabto4ee gasnenne, MMa:

npu patoTe ABYX GYPOBbIX HACOCOB 7.5-95
npu patoTe ORHOro 6YPOBOro Hacoca 4.0-5.0
Konn4ecTBo ruapaBamM4eckux nep: A, W, 6
Yron naKnoHa 3arpysoqHoro Tpana, rpaj. 14
[vaMeTp CMEHHBIX HacafoK, MM 20, 30, 40
Ta6apuTHsle paamepsl, MM 11770x3700x2900
Macca (C 3arpy3o4HLIM TRANoM), KK 8390

Haubonee 3¢ dekTHBHO HCNONb30BaHHE THAPOMOHUTOPHEIX CME-
CHTEJIeH A1 TPUTOTOBJICHUS OYPOBLIX PACTBOPOB B 3amac WM LIS 1O~
TIOSTHEHUsL 00beMa pabounX Pe3epByapoB, a TAKKE XUIKUX XUMPEAreH -
TOB.

Ipeumyuiecmea: BO3MOXHOCTS MEXaHM3MPOBAHHOM 3aIPY3KH C MO-
MOILbLIO OYIIBIO3epa WIH MOBopoTHOro KpaHa Tuna KITb-3M ais mepe-
HOCKHM KOHTEHHEPOB U NOJAJOHOB: IIPOCTOTa KOHCTPYKIINH, BLICOKAS
MPOU3BOAUTENBHOCTD 110 NPUTOTOBJICHUIO MCXOMHOW CYCIIEH3UM.

Hedocmamicu: HU3K0e KaueCcTBO CYCTIEH3MH MIOCIE OAHOTO IMKIIA LIMP-
KyAALUUK (THIPOMOHUTOPHBIN CMeCHTeb — GYpOBOIM Hacoc) m3-3a He-
MOJIHOCTBIO AUCTIEPIMPOBAHHBIX YACTUIL [JIMHBI, VIS YIYYLIEHUS KOTO-
POH B cxeMy LUPKY/SIIMU HEOOXOAUMO BKIIOUMTh IUCHEPratop; TPY-
HOCTb B PABHOMEPHO# JO3UPOBKE MATEPHATIOB i XMMPEAareHTOB.

7.1.5 TuppaBnuyecKkne CMEeCUTeNH AKeKTopHoro Tuna NAM-1

IIM-1 npenHa3HaueHa st OPUTOTOBIEHUA H yTSXKeNeHUs 6ypo-
BBIX PACTBOPOB, TAMIIOHAXHBIX cMeceil. [ZJIM-1 cocTOMT U3 BOPOHKHU,
KaMmepbl CMELIEHHs1 C COIUIOM M HAacaAKaMu, CBAPHOI1 PaMbl, BXOOHBIX U
OTBOJHEIX NMATPYOKOB.

MexaHu3M paBoOTHl TUAPABTUYECKON MEMIATKU 3aKII049aeTCs B T10-
Jaye B KaMepy CMELIEHHUs Yepe3 COIUIo OypoBOro pacTBOpa WM BOIBI
0/, AABJCHUEM, T 3a CYET BBICOKOM CKOPOCTH MCTEYEHHA 00pasyeTcs
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f.A. PazaHoB JHL 1o SypoBbIM

Ta6nvua 7.1.5
TexHuueckas xapaktepuctuka [AM-1

TIpOM3BOAUTENLHOCTL TOTOBOMW CYCMEH3MK, Ma/‘i 70-90
06Lem BOPOHKM, M* 0.175
O6bem 6ara, M° 1.0
PaGouee pasnerue, MMNa 4.0
[MameTp CMeHHbIX HacafoK, MM 20, 30, 40
JluameTp Kopnyca, CMECHTENBHON Kamephl, NEPEXOAHNKE, MM 125

BaKyyM, 0/arogaps KOTOpOMY M3 BOPOHKM 3aCACHIBACTCS MOPOIIKOOO-
pa3Hblil Marepuan.

B Hacrosiee BpeMst [AIPaBINYeCKHe CMECUTEIH OTAENBHO HE U3T0-
TOBJSIOTCH, @ BXOIIT B KOMIDTEKT LIEMEHTHO-CMECHUTETBHBIX MallIHH: 6J10-
KOB IIPUIOTOBNEHHUS pacTBOpoB Ttumna BIIP, 6110KOB ruapocMecuTeneit
tuna BI'C.

Ipumenanue. 3XCKTOPHI 1 CMEIUIUBAHUS TTOPOLIKOOOPA3HBIX Ma-
TepUAJIOB ¢ BOJOM BrepBble co3maHsl B 1920 . (CILA).

Ilpeumymecmea: BHICOKas MPOU3BOIUTENBLHOCTE; IPOCTOTA KOHCT-
PYKUKHU.

Hedocmamxu: HEBBICOKOE KaUeCTBO CYCIIEH3NM; TPYIHOCTS B ICIIONb-
30BaHUU BJIAXKHBIX MATEPHATOB.

7.1.6 Brok npurotoBneHns 6ypoBbIX pacTBOpPOB

BIIP npenHasHavyeHs! JUIsl IPUTOTOBNEHUS U YTSLKeJIeHUs OypoBoro
pacTBopa, a Takxke VT XpaHeHUs TTOPOLIKOOOPa3HBIX MAaTepHansoB Ha
GypoBoil.

BIIP cocTouT 13 IBYX BEPTUKANBHBIX METAUTHIECKUX CHIIOCOB, KAXK-
BN M3 KOTOPHIX COCTOUT U3 BEpPXHEN W HIKHeH YacTH, COSIMHEHHBIX
Mexay co0oli pe3HOTKAHEeBBIM YIJIOTHEHUEM. BepxHas noaBvxXHasS
YACTh KaXIOro cuiioca o0opyfoBaHa BO3AYIIHEIM (DWIETPOM, IPEIOX-
PAHUTEJIBHBIM KJIATIAHOM, 3arpy304HOH TPyOOil 1 MaHOMETPOM, B pabo-
YeM MOJOXEeHUU 3akperuiseTcs dukcatopom. Huxusas HenoasrmxHas
YacTb KAXIOTO CUJI0CA 00OPYIOBAHA TAPENbYATHIM ITUTATENEM, [IHEBMA-
THUYECKIM 3KEKTOPOM ¥ THIApaBindeckuM cMecuresieM. [Tocaenautt ye-
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masa 7 O 1o npur D, OYUCTKE, W aerasatiiv GypoBbIX PacTsopos

Tabnuua 7.1.6
Texnuueckan xapakrepuctuka BINP

Tun BNP BMNP-70 BNP-40
Honv4ecTBO CHNOCOB, LWT. 2 2
BMECTHMOCTb Kaaoro cunoca, M° 35 20
BuytpenHee gasnenve B cunoce, MMa 0.05 0.05
Cnoco6 3arpysky CUoca, Kr/MUH. MHEBMaTUYECKUI
CHOPOCTb 3arpy3Ku CUNoca, Kr/MuH. 1000
CMECUTENBHOE YCTPOHCTBO TYAPaBNHHECKOE MMEKTOPHOFO THNa
KonnsecTBo TapeabyaTbIX nuTaTened, WT. 2 2

Mpou3BOAUTENLHOCTS TapeNLYaToro
nUTaTens NpyU OAHOBPEMEHHON Nojaye
M3 2-x CUNOCOB He Gonee, Kr/c

no FAMHONOPOWRY 10 7.7

no Gaputy 14 10.8
MOIWHOCTL 3NeKTPOABHraTENs nUTaTeNs 1.5 1.5
ra6apuTsl, MM 6200x3300x8000 7500%2750%7250
Macca, Kkr 10000 12000

TAHABJMBAETCS HA €MKOCTU LUPKYJISILIUOHHON CUCTEMBI C YCTAHOBKOM
1HGepHOTO 3aTBOPA € A3PATOPOM BMECTO TapeibdaToro nuratens. pu-
BOJ TAPEJIbUaTOr0 MUTATENSI BPALUAETCS ¢ MTOCTOSTHHONW YaCTOTOH, MO3TO-
My TIOPOIIKOOBPA3HbINA MATEpUan Ho3upyercs pasHoMepHo. He fomyc-
KaeTcsl YCTRHOBKA TMAPOCMECUTENS MOJ Pa3rpy30YHBIM Y3JI0M CHloca
BBHUIY 9aCTHYHOTO 0GPATHOTO CTOKA PACTBOPa B BOPOHKY ITOCHIE MpeKpa-
LICHMS TIOJIa¥M HAcoCca U CMAuMBAHUSI LILUIAHTA, YTO MOXET CHU3HUTD I10-
Iauy IJIAHOMOPOILIKa B 3-4 pasa.

B pabouee TIONOXEHUE TEICCKOMMICCKNUE CHIOCH TIPUBOASAT IIPH
TIOMOIIIH CXATOTO BO3Ayxa noj jAasnerueM (.05 MIla, xoTopblit no-
NAeTCA B BEPXHIOW MOABUKHYIO JacTh OYHKepa depe3 3arpy30UHYIo
TpyDy. Cxema MpUroTOBIEHUS PACTBOPA TI0 3aMKHYTOMY LIUKITY € UC~
nob3oBaHKeM BITP BHITIALUT Tak: 9XeKTOPHBIH cmecutenb BITP —
€MKOCTh-HACOC-IUCTIEPTaTOP-3KEKTOPHEII cMecUuTe b, B ciayyae y1si~
KeneHus pacTBopa ¢ moMonibio BITP, aucneprarop W3 cxeMbl LIUPKY-
JISIUU UCKTIOYAeTCsT B HEMSX IPEAYNPEXRISHNS AUCIIEPTHPOBAHIS Ha -
CTUIl GapuTa. DXKEeKTOp, MPeTHA3HAYEHHDBIN [ KAYeCTBEHHOTO CMe-
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A.A. Pazanos no GyposbiM

1IeHHs BBOIMMOTO M3 CUJIOCA TVIMHONMOPOUIKA C BONOi, UMEET CyLe-
CTBeHHbIE KOHCTPYKTHBHEIE HEIOPAabOTKH (OTCYTCTBHE LMKIOHOB
nocje kaMepsl cMellleHns). OH BBINONHsET PakTHUECKYIO POTTE THEB-
MOTPAHCTIOPTEPA TIWHONOPOLIKA B CBOK NPUEMHYI0 kaMepy. Ho Tax
KaK TAMHONOPOIIOK HAXOIUTCH B MPHUEMHON KaMepe A0 CeKYHIBI,
TO KOMITOHEHTBI CYCIICH3UH CMeIUUBaOTCA abCOTIOTHO HEYIOBIETBO-
pHUTENBHO W TBepAas dasa oceqaeT Ha THO eMKOCTH. Ho nipu mpaBuiib-
HOM MOHTaXe 060pYAOBAHUA JAHHAS TEXHOJOTUs MPUTOTOBICHHS
PACcTBOpa IMO3BOJIAET BCE-TAKK IKOHOMUTDb MTMHOINOPOUIOK U XUMpe-
ATeHTHL.

Ipeumyutecmesa: ToJTHAs MEXaHU3AUUS MTOTPY30-Pas3rPy30dHBIX pa-
60T; MpeIOTBPallCHUE TOTEPh MATCPHAIOB; YCKOPEHHE MpoLiecca mpy-
TOTOBJICHHUS M YTAXKENICHUS OYPOBBIX PACTBOPOB; BO3SMOXHOCTh 3aKPhi-
TOTO XPAaHEHMS MaTepUalIOB.

Hedocmamucu: HeBO3MOXHOCTb MCIIONIB30BAHUS BIAKHBIX Matepua-
JIOB; HM3KOE KAYECTBO KEKTOPHOIO YCTPONCTBA, HEBO3ZMOXHOCTL MC-
TTOJIB30BAHNS IUCIIEPraTOPOB CYLIECTBYIOMIETO THIa IIPU BBOAC HAMOJ-
HUTenel 13-3a 6BICTPOTO 3aCOPEHNS COTIEN.

IIpumenanue. ITpn ucnonszoBaHUH JIIOG0TO 0OOPYIOBAHUS TSI TPU-
rOTOBJIEHUS OYypOBLIX PACTBOPOB, TEXHUYECKOM XapaKTepHUCTUKON mpe-
IYCMOTpEHA €r0 yAeIbHAs [IPOU3BOINTENBHOCTb, HANPUMED, THAPOME-
manku, 30 M’ /uac. MAKTHEECKH ¢ 3THM COINACUTBCS HEMb35, TAK KAK B
MPOLIECCE MTPUTOTOBICHHUS TPOU3BOMUTCS LB DS COMYTCTBYIOLIMX ¥
JPYTHX pabor.

— NPOAOKUTENILHOCTE Habopa BOIbI 30m° 2-6u

— MPONOIKMTENBHOCTE BBOMIA KaNbUNHUPOBaHHOMN conbl  0.05 4

— TIPONOJLKMTENIBHOCTD BBOAA ITMHonopolika u3 BITP 044

— TPOAOJIKUTENBLHOCTD BBOIA TAMHOMOPOLIKA BpyuHylo 1.0 9

— nepeMelIBanue 2254

— TOATOTOBUTENBHO-3aKII0YMTEbHbIE pabOThL 034

Torza peanbHas TIPOH3BOAMTEIBHOCTD TOMBKO C YIETOM HEPeMENIn-
BaHus OyaeT BCero:

30:2.25 = 13.3 M’ /uac
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Iasa 7 [o] 110 NPHT QYUCTHE, W gerasaunun GypoBbix

7.2 O4UCTKA BYPOBbLIX PACTBOPOB

OuncTka GypOBBIX PACTBOPOB OT LIIAMA SIBAACTCA ONHON U3 CaMbIX
aKTYaIbHBEIX 3a0a4 NMpH 6ypeHHH CKBaKMHbI, TaK KaK M3IUILIHAS TBEp-
nas $aza CHUKAeT TeXHUUYECKHe MOKa3arenu paboThl J0IOT U COOTBET-
CTBEHHO TEeXHMKO-9KOHOMHUYECKHe Tokaszatenn Oypenus. Tak npu co-
JIEpXaHMK o0LIeH TBepaoit (a3bl BbIlIe HOPMBI TOMBLKO Ha 1% MexaHu-
4ecKasl CKOPOCTh CHUXaeTes oT 1oGaBKy Gaputa Ha 2.6%, TIHHOMOPOLIKA
Ha 4.8%, a TIPY BA3KOCTH PacTBOpa okoso 50c — Ha 6.7%. CHuxXeHue
colepXaHus o01eit TBepaoit ¢asbl TOAbKO Ha 1% T03BOAET NOBBICUTE
MEXaHUYeCKYIO CKOpocTb Ha 8-10%, cHU3UThL pacxox 10J10T Ha 7-10%, a
€CIIH XKe CHUXKCHHUE mpousBectH Ha 50%, TO MEXaHMYECKas CKOPOCTh M
MPOXOAKA Ha JIOMOTO NOBLILLAIOTCH BIBOE, A PACXOMA HOJIOT U XMMpeareH-
TOB YMEHBIIAETCS.

B 6yposoM pactBope conepxaHue dbpakumii pazmepom Gonee 1MM B
cpernteM coctasisier 15%, 1.0-0.074mm — 12%, 0.074-0.04 n mMenee —
70-80%. HauGosnblilee BIUSHUE HA MEXAHWYECKYIO CKOPOCTb GypeHUst
OKa3bIBAIOT IJIMHUCTBIE YAaCTULbl, B MEHBIIEH CTENEHH — LJIAM 1 He-
3HAYUTENBLHO OAPUT, a TAKXKE U30LITOUHBIN Mepenan fapaeHus 1+3.5 MIla
U BSI3KOCTh OypoBoro pacTsopa. O6beM HapabaTeiBaeMoOro GypoBoro pa-
CTBOpa 13 pa3bypuBaeMBIX OO OMNpeaessieTcs o dopmyne

1.6

V,=V,——
pp_l

(-

4 1007
rae: V, — 06beM BEIGYPEHHOIM TIOPOIEI, M*;

P, — TWIOTHOCTb HapabaThIBAEMOrO pacTBopa, Kr/™M’;

E — crernens ourcTki OypoBoro pactsopa, %.

Crenyer y4ecTh, YTO IIPH COBPEMEHHOM COCTOSIHMH YPOBHS TEXHH-
KH OUMCTKH 6YPOBBIX pacTBOpoB B Poccuu, TIOBTOpHO Ha 3a60ii nonana-
eT 1o 50-80% BrIOypeHHOU nopoawl. [Insa ouncTky 6ypoBOro pacTeopa
OT HITaMa MCIOJB3YIOTCS KeJoOHas CUCTeMa, OTCTOMHMKH, BUOpaly-
OHHBIE CUTA, [ECKO-WIOOTASIUTENHU, [IMHOOTAEAUTENN (THAPOLIUKIIO-
HBI, pafoTaloiliie no o6paTHOMY LMKIY), Lierrpudyru. [Tpu 3TOM mpo-
NYCKHas! CIIOCOGHOCTb BCEX MEXAHW3MOB OYMCTKHU JOJDKHA ObITb paBHa
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f.A. Pasanos 10 GypoBbiM

MaKCHUMAaTBbHOH nogave GypoBbIX HACOCOB MpPH JIOOBIX MapameTpax 0y-
POBBIX PACTBOPOB WU NPeBBIATh ¢¢ Ha 10%. PacmosioxeHne MexaHu3-
MOB OYHCTKM Hanbonee 5OdEKTUBHO B TAKOHW MTOCAEN0BATENLHOCTH!
CKBaXXMHa — Ta30Bbll cemapaTtop — BUOGPOCUTO — Jera3aTop — MNECKo-
OTAEUTENb — MIOOTAEIMTENs — TJIMHOOTASINTEND — HEHTPH(yra. D~
(heKTHBHOCTD yHAJNIEHUS YaCTHUIl B HEKOTOPBIX CIyJasX MOXHO PE3KO
NOBLICUTE TyTEM KOMOUHHPOBAHHS MEXaHMYECKHUX M XUMUIECKUX ((bo-
KYJSILKSA) CITOCOGOB OYMCTKH.

OueHka 3¢ deKTHBHOCTU paboThl 060PYA0BAHUA 10 OUUCTKE PACTBO-
pa ompenensiercst HGOpMynoii:

e C, — cofepxaHie TBepaoi Bhasbi B HEOUHILIEHHOM PacTBope, Kr/M®
(r/m); \
C — corepXaHue TBepLoil a3kl B OUMILEHHOM PacTBope, KT/M” (r/).
Tpu stoM 3¢ GheKTUBHOCTL OYUCTKU AOMAXHA HAXOTUTHCS B NIpene-
nax 0/1-1.0.

7.2.1 Bu6pocuta

Tpusinn paGoTsl M06ore BUGPOCHTA (Bhityckaetes ¢ 1929 1., CLLA)
MPOCT U 3aKJII0YAETCs1 B Toaye 6YpOBOrO pacTBOPa U3 IIOTOKA LIMPKY.ISi-
LMW HA BUOPUPYIOULYIO ¢ ONPEACAEHHON YacTOTOM CETKY, Tie KPYTHbIe
u cpenHue dactuubl (0.08 MM 1 Gosee) MuTaMa yaaIsioTCs 1O XKenody B
OTBaJI, a OoJlee MENKHME MOCTYNAIOT C PACTBOPOM B NOTOK LMPKYJAALMU
IUTA AasibHEHIIEH OUYHUCTKU.

K BHOpaLlMOHHOMY CHTY JI0O0OTO THNa ZOJKHbBI OBITH NOABERAEHBL
BOJIAiHAsT M BO3NYILHAS JMHUK TS 06S3aTe/IbHON OYMCTKH TIOBEPXHOC
Teit ceToK, 0COBEHHO pasMepoM siUeeK MeHee 11 MM, OT OCTAaTKOB pa-
CTBOpA, IIaMa, COJIY, HEGTH U Ip., TIPY ITOM PACXOI BOBI IOJKEH GbITh
He Gonee 1.0% o1 nopauu GYPOBBIX HACOCOB. BOBMyX JUTA OUMCTKU CETOK
TIPUMEHSIETCS] TIPA UCTIOIb30BAHHUHU YTHKENECHHBIX PACTBOPOB U PacTBO-
POB Ha yIIeBOAOPOLHON ocHOBe. HemomycTMMO Ajist OUMCTKU CETOK MC-
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Masa 7 ¢

0 NpHr

QUHCTKE,

W perasaiuu GypoBbix

TaGnvua 7.2.1

xapax
Tun BUGpoCHTa nBC-1 JIBC-2
TponycKHas cnoco6HOCTL NpK

paanuuHbIX pasmepax BEpXHEro spyca

CEeTOoK, Ma/C

0.16%0.16 MM (TexHuqecKast BOAa) 0.045 0.036

(y A W HeyT Hbl#

6ypoBo#i pacTsop) 0.012/0.020 0,019/0.022
0.2x0.2 MM (YTAENEeHHIA U

HeyTaMe eHHbiIR 6YpoBON pacTBop) 0.013/0.021 0.020/0.023
0.4x0.4 MM (yTshKeneHHsIH 1

HeyTshkeneHHLH GypoBo# pacTBop) 0.026/0.036 0.028/0.034
0.9x0.9 MM (TexruuecKas Boaa) 0.070 —
PasMepsbl siYeeK HUKHEro Apyca, MM — 0.08; 0.16; 0.2; 0.4
M W pasmep

yacTmy pacteopa ¢ T=35-45 ¢;

r = 1100-1200 Kr/M’, MM 0.16 0.08
Pa6ouasi NOBEPXHOCTb CETOK KaAoro

ApYCa NPpK Pa3nUUHON WX WUpHUKe, M’ 2.7 2.3/2.7
AmnanTyga KoneGaHuin pamsl, MM 20 2.3

Yron HaknoHa CETOK K rOpU30HTY, rpag oT-200 +5 oT-2 go +5
MowHocTb aneKTpoaRUraTens, KBT 3.0 3.0
[aGapuTHble pasmepsl, MM 3100x1730x1450 3100x1730x1650
Macca, Kkr 1700 1900

TIOJIb30BAHKE METAUTMUECKIX Jionat u Ap. I1pH pazdypuBaHUK MOHTMO-
PWUIOHUTOBBLIX NIMH HA BUOPOCUTaX YCTAHABIMBAIOTCS CETKH C MAKCH-
MaJlbHBIMU Pa3sMepaMy S4YeeK, MPeIYyCMOTPEHHBIX KOMILUIEKTOM, & IIPY
OypeHrH CIaHIIEBBIX TJIHH M KapOOHATHBIX TTOPO YCTAHABAMBACTCS CET-
KH C CPEAHUMHM 1 MUHUMAJIBHBIMK pa3MepaMi sIeeK.

IIpu noBbIIEHNH BSI3KOCTH pacTeopa (>45 ¢), a TaKke UCroib30Ba-
HUH YTAXEJCHHBIX PACTBOPOB IPOIYCKHAs! CTTIOCOGHOCTh BUGPOCUT U
KOJIMYECTBO YAAISIEMO MU TTOPOIBI PE3KO MagaeT.

JInueitHoe onHosipycHoe BuGpocuto JIBC-1 ycraHaBinBaeTcsi Ha
TIEPBOM pe3epByape 6,10Kka OUHCTKH U COCTOUT 13 CTAHWHBI, BUOPHPYIO-
LIe pambl ¢ ABYMS THOKMMU THITOBBIMM TPEXCIOWHBIMU KacceTaMH, Ha
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KOTOPOH YCTAHOBAEH 3MEKTPOABHTATENb, YEThIPEX NPYXKHUHHBIX aMOPTH-
33aTOPOB, NUCOANAHCOB, YCTAHORJIEHHBIX Ha BTy B KOpIIyce BuGpaTtopa U
KOHTpPIPY30B, YPaBHOBELIMBAIOIIUX Maccy npuBoja. Ilepenaua Bpaine-
HUS OT BMEKTPOABUIaTeNsl K BUOPATOPY OCYLIECTBASAETCS ABYMS KIHMHO-
BBIMHM PEMHSIMIL.

Insi obecneveHus MakCMMaIbHOM nponyckHoi cnoco6Hoctu JIBC-1
YCTAHABIUBAETCSA Tak, YTOObI IO OCHOBaHHE GbUIO HUXE BPE3KY MaHH-
conbaa Wik THa Xenoba He MeHee yeM Ha 1.3 M. Tpu npaBwIbHOM 3KC-
ILTYaTALMK CPOK CITYXOBI KacceT TIPH Pa3TMYHbIX pa3Mepax SueiKu ceT-
ku 0.9x0.9; 0.4x0.4;0.2x0.2; 0.16x0.16 cocrapaser cooTBeTcTBEHHO 1000;
500; 350; 100 yacoB. CeTka cYMTaeTCA U3HOLIEHHOM, KOTHA €€ Pa3phiB
nocturaer 100 MM, yeMy crocoOCTBYIOT arpecCMBHblE KOMIIOHEHTBI pa-
CTBODPA, MEXAHUYECKNE TIOBPEXIEHHS, HELOCTATOYHas MoJaya pacTBopa
OypOBBIMM HACOCAMM (Ha 25% HIXe MaKCUMaNbHOW NMPOMYCKHOM cro-
COGHOCTH BUOPOCHTA JUT YCTAHOBICHHBIX CETOK, YaCTHUHASA 3aKy-
TOpKa SIMEEK U 1p.).

Konuuectso ynansiembix yactull Ha JIBC-1 pasmepoM 0.8 Mm u Go-
nee cocrapmier 100% npu Beex pasMepax siyeek CeTOK B KOMIUIEKTE, a
yactuu pasmepom 0.4-0.65 MM Ha 75-85% npu siyeiikax ceTok 0.4 MM 1
MeHee. M3 6ypoBoro pacTBopa Beeraa yajalstioTes TakKe YacTHLIbE MeHb-
wero pasMmepa, deM pasmep siueiiku. Hanpumep, npu sdeiikax cetku
0.4x0.4 MM yransiercst o 15% 4actuu pasmepom MeHee 0.4 MM, B OCHOB-
HOM, 33 CUYET arperipoBaHMs MEIKUX YACTHUL,

MakcHMaIbHbIE TOTEPH PACTBOPA IPU OYUCTKE COCTARISIOT 40 1% npu
BCEX pa3Mepax A4yeek ceTok, kpome 0.16 MM, rae oHd paBHbi 1.5-2.0 %.

IHpeumywecmea:

1) nmpocToTa KOHCTPYKUMHU;

2) boliee BHICOKAA OMMCTHAsA CHOCOBHOCTb (>40%) No cpaBHEeHMIO ¢
Bubpocurom BC-1.

Hedocmampxu:

1) ycTaHOBKA 2€KTPOBHUIaTeNst Ha BUOPUPYIOLLEH pame, UTO MpH-
BOJUT K €T0 TIPEXIECBPEMEHHOMY U3HOCY;

2) HETOUHOCTb M3rOTOBJIEHMS (M0 Macce) AUcGaNaHCcoB, 00eceyn-
BalOLMX 33laHHYI0 aMIUIMTYAY KonebaHuii;

3) HU3KOE KaYeCTBO KACCET, CETOK.
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JIuneitHoe aAByxspycHoe BUGpocuTo JIBC-2 cocToMT U3 Tex ke KOH-
CTPYKTHBHBIX 3I€MEHTOB, UT0 U BUbGpocuto JIBC-1, 33 uckuioueHueM
TOro, 4to B JIBC-2 ycraHaBiuBaioTcs ABYXSIPYCHBIE CETKH, YTO CNOCO6-
cTByeT 6onee ahpeKTUBHON OUUCTKE PacTBOpa NO cpaBHeHuIo ¢ JIBC-1.
TIpu 2TOM BEpXHSAS CETKa JOMKHA MMeThb GoJiee KPYIHBIE pasmepsl Sue-
€K 10 CPABHEHWIO C HMXHEH, puyeM Hanbonee adpdexTrBHas pasHuLA
Mexay HuMH okosio 0.4 MM. HanpuMmep, BBepXy ycTaHaBhMBaeTca ceTka
¢ pazmepom sueikn 0.4x0.4 MM, a BHH3y 0.16%0.16 MM U T.0.

JIBC-2 nosslntaeT nponyckHylo cnocobHocts npotus JIBC-1 npu
OTPHULIATEILHOM YIie ceTKH (-5°). B HacToslLiee BpeMst BBINYCKAeTCst yCU-
JIEHHAas KacceTa Uil BUOPOCHT, MOTOpecypc KOoTopoil B 4-5 pa3 Bbitlre,
YeM Y CEpHITHBIX KACCET, a TAKXKe OCBOEH BBIMYCK BpALAOIIKUXCA BUGPO-
CHUT CO LIHEKOM BHYTPH.

3a py6exom (CLIIA) BEIMYCKAIOTCA IBYXSIPYCHBIE BUOPOCUTA, [Ie 00€
BUOPHPYIOLME PaMbl C CETKAMM COBEPLUAIOT TOPU3OHTANBHBIC M BEPTH-
KaJIbHbIE ABHXEHMS, UYTO MO3BOJISET OUMILATE PACTBOPHL € BA3KOCTBLIO
1o 80 c. [lpyrasi KOHCTpyKLMs BUGPOCUTA MPEIyCMaTPHBACT UCIIONB30-
BaHle BepxHeli ceTkH pa3mepoM (.59 MM, HHXKHe#l nporonrosaroi Gop-
Mbl 0.177 MM, KOTOpble KpoMe KoJieGaTelbHbIX COBEPIIAOT GhICTPhie
CIUpaibHO-BpallatenbHble IBHXKeHUA. [Ipy aToM yransercs Gonbiias
YacTh YacTHL pasMepoM 50 MKM M HONHOCTBIO 177 MKM U3 yTsXKeNeH-
HEIX H BHICOKOBSI3KHX pacTBopoB ¢ T = 70-100 c. 3a cueT TOro, YTo 4ac-
THLbI BBIOPACHIBAIOTCS BBEPX M Bieped, 10 MWHMUMYMa CHIXXaeTcs 3a-
KynopKa sideek ceTki. B AnoHuu Boinyckaetcs BUOPOCHTO, BEPXHSsA
paMa KOTOpOro UMeeT CeTKY € PA3IHUHBIM pazMepoM stueek ot 0.8 MM ¢
xpaes 10 0.56 MM B cepeiMte, a HIXKHsst ot (.32 10 0.2 MM, YTO CBSI3aHO
€O CKAIUITHBAHHEM TBEPIbIX YaCTHU NP BUGpaUMK GOJBLICH YacTbio B
LEHTPATBHOM YacTH CeTKU. JlaHHOe HOBILECTBO NO3BOJISIET MPH BA3KO-
¢t pacTBopa 80 ¢ UMETh MPOMYCKHYIO COCOOHOCTH 35 J1/c. 310 BUOGPO-
CHUTO PEKOMEHOYETCS MCIIONb30BaTh C WIOOTALINTENEM, TOTAA CTENEHD
yaaneHus yactuy pasmepom Gonee 30 MM npesbiaer 90%. B 1lse-
IIMH BBIYCKAETCSl BUOPOCHTO, Fe HHXHSS CeTKa YCTAHABAMBAETCH [1O]
yrioMm 15-20° K BepxHeit, mpuuem o6e COBEPILAIOT TAKXKE FOPU3OHTANb-
Hble M BEPTHKa/IbHbIC KoneBatenbHble ABHXeHUs. [1py 3T0M B TyUILNX
KOHCTPYKLMAX BUGPOCHT NpH pasmepe sdeek ceTok 0.32x0.32MM n
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0.18%0.18Mm nponyckHasi cnocobHocTb cocTaBaseT 70 J1/¢c npH BsI3Koc-
TH 6ypoBoro pacteopa bosee 80 c. Bo Bcex KOHCTpyKUUsIX BUOPOCUT
NpeRyCMOTPEHO PAaBHOMEPHOE pacnpejieicHHe NOCTYNaoIero pacTso-
pa Ha CeTKY 3a CUeT UCTIOIb30BaHust PUGIIEHBIX ATIOMIHUEBbIX LUTOP, K
KOTOPHIM BHU3Y NMpPUKpeIIeH coit wethHbl. KpoMe Toro ucrnonbsyer-
CA NPUHYIUTENbHAA CMa3Ka y3/IOB, aBTOMaTHYECKOE HATATHBAHUE Ce-
TOK, aHTUKOPPO3HOHHOE NNOKPITHE KOPITYCa, TIOBbILIEHHE U3HOCOCTOM -
KOCTU M pEMOHTOHPUTOTHOCTH OTAENbHBIX Y3IOB (3aMEHA U3HOLIEH HOM
cetku 3a 30 ¢).

7.2.2. TWAPOUMKNOHHBIE NECKOOTAEANTENN

JToboii neckootaeauTenb (Buimyckaetcs ¢ Hauana 30-x ronos XX Beka,
ClLIA) npeacransier cofoit onMH UM HECKOILKO GJIOKOB TMAPOLIUKIIO-
HOB, CBSI3aHHBIX OOIIMM KOJLIEKTOPOM, M COCTOUT U3 LIMTHHAPUYECKON
YaCTH, KOHYCa, TAHICHUMANTLHOTO HAMOPHOIO MaTpybKa, CIMBHOTO TaT-
pybKa ¥ pa3rpy304HOit HacaaKu.

MexaHu3M paboThl TMAPOLIMKJIOHOB OCHOBAH Ha 3HAYMTENABHOM Mpe-
BBILLIEHUH LIEHTPOOEXKHON CHIIbI HAIl CHIION TSKECTH, NEUCTBYIOLIEH Ha
qactuiyy. [1py 3Tom Gonee KpynHble U TSKEIIbe YaCTULIbI OTOPACchIBAIOT-
Csl K CTEHKaM U ABUTAIOTCSA BHU3 K BEPILIMHE KOHYCA, a MEJIKUE U JIETKHE
BMECTE C XMIKOCTBIO ABUTAIOTCA BO BHYTPEHHEM NOTOKE LIMIKJIOHA, Ha-
MpPaBIEHHOM BBEPX K CIUBHOMY natpyoxy. I[Ipy TaHreHUMANbHOM MON-
BOJIE XHUAKOCTHU C 3aMacoM 3HEPrUM NMPOMCXOAUT €€ UHTEHCHUBHOE Bpa-
LIATEILHOE Y MOCTYTIATEbHOE IBUXKEHHE TI0 BUHTOOOPa3HOM! TPaekTo-
PUHM B NMOJOCTH I'MAPOLMKIIOHA B CTOPOHY Pa3rpy304HOro feckoBoro oT-
BepCTHS ¢ 0Opa3oBaHUEM BHeELUHEro MoToka. CKOPOCTb YaCcTHLL B KaX-
0l TOUYKE BHELIHETrO MOTOKA SIBASCTCS pPaBHOAEHCTBYiOLIEH Tpex cko-
POCTeil: TAHreHUMAIbHOM ), paauanbHON U BepTUKanbHed V. B pesynb-
Tate BPALIEHUA NOTOKA ¢ GONbLIOH OKPYXHOI CKOPOCTBIO COTNIACHO 3a-
koHy BepHy/iu, naBneHue CHUXKAETCH OT CTEHOK K OCH affiapara, BIOJb
KOTOpO¥ 06pasyercst cT0A0 NMOHMXEHHOTO JaBAeHUs (BaKyyM), pa3Me-
pbl KOTOPOTO OMNpeieNsIOTCs OTHOLIEHUSIMHA A1aMETPOB pa3rpy301MHOT0
W CJIMBHOTO OTBEpPCTHIA, papHoM d,/d. = (0.15-0.8). D10 oTHOIIEHME Ha
MPaKTHKE CIYXHUT OCHOBHBIM METOIOM PETYAMPOBKH TMIPOLIMKIOHA, &
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TIPU HEM3MEHHOM CeYeHMH CIIMBHOTO OTBEPCTUS U3MEHSIETCS THAMETD
CMEHHOM HacalKu, OTKY/IA YACTHLIBI JOJDKHBI BHITDYXAThCS B BHIE Bee-
pa, a He B Bi/e XryTa. [IpereGperast BECOM, Ha YaCTUIIBI B TUAPOLIMKIO-
He JIeUCTBYIOT TPH OCHOBHBIE CHJIBL:

a) LeHTpoOGeXHasI cuia

E=mV/2

[ie M — Macca YaCTULIbl, KT;
V — OKpyXHasi CKOPOCTb JABIKEHHsI YaCTHLIbI, M/C;
6) IMHAMUYECKOe CONIPOTHBIEHHE, onpeesiemMoe 1o Gopmyie Hpro-

TOHa
2

— 2
P= 2 Pu

rae d — AMaMeTp YacTHLIbI, M;
P — IUIOTHOCTB XUIKOCTH, KI/M’;
U — paJuabHasi CKOPOCTb JABVXKEHUS YaCTULIBI, M/C;
B) BSI3KOCTHOE COTIPOTUBIIEHHE, OnpeessiemMoe 1o Gopmyne Crokca

p=3npdu,

rae (I — BSI3KOCTb CPelbl.

C yBelMYEHHEM panuvyca BpallleHWs] YaCTHULIbI LIEHTPOOEXHasl CUia
YMEHBIIIAETCS ¥ YXY/ILIaeTcs: pa3aenaeHue yactul. Ho ounctHas cnoco6-
HOCTb I'M/IPOLIMKIIOHA 3aBUCUT TaKXKe OT BPEMEHM HaXOXIEeHUs 6ypoBo-
IO PacTBOpa B HEM, YeM OHO MEHBbIIIE, TeM HuXe 3P PEeKTUBHOCTb OUMC-
TKU U HA0OOPOT.

Bpemsi npe6GbIBaHMs YacTHULL B LIEHTPAIBHOM MOTOKE 0OpaTHO Ipo-
MOPLMOHAIBLHO TIPOIYCKHOMN CIOCOOHOCTH ammapaTa. 3To rOBOPUT O
TOM, YTO [TOBBILIEHHE TTOCIEHEN IIPUBEAET K YXYAILEHUIO OYUCTKHU. TOH-
KOCTb M TOYHOCTb Pa3IesIeHUs YacTHUll 110 pa3Mepam 3aBHUCHUT OT TypOy-
JIEHTHOCTH 10TOKA, KOTOPAst BbI3BIBAET palMabHOE NepeMelleHHe Yac-
TULL XKMIKOCTU TOJ AEHCTBUEM BUXPEHl, MOCTOSIHHO 3apOXIAIOIINXCS Ha
CTEHKe 1 OTOpachIBaeéMbIX B TYILY IMOTOKA. B TypOy/JIeHTHOM ITOTOKE CO-
TPOTHBJICHUE JABVIKEHUIO ONpPENeNsieTCs He PeoIOrMYeCKIMH CBOMCTBA-
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MM KUAKOCTY, 2 B OCHOBHOM €€ [UIOTHOCTBIO, HPW BTOM pa3mep yaassie-
MBIX HACTHII 3ABUCUT OT JUAMETpa IMIPOLUKIIOHA.

VIgxenuTeab U [IMHA B TUIPOLMKIOHE MEPEMEILAIOTCA ¢ PasHOM
CKOPOCTBIO B T10JI¢ LIEHTPOGEKHBIX CUIL, YTO CBA3aHO C OoMbUIEH ILUI10T-
HOCTBIO TIEPBOTO, 4 TaKKe ¢ pa3mepoM yactul. Hanpumep, ecan yaansa-
JOTCS YaCTHIILI GapUTa pa3MepoM 8§ MKM, TO OIHOBPEMEHHO OyayT yaa-
JISTBCS YAaCTHLB TIIMHBL pasMepoM 12 MxM, T.e. B 1.5 pasa Gonbie. Bo
BCEX 30HAX THAPOIMKIOHA THIOTHOCTE YACTHIL yBEINYUBAETCA OT IEHTPA
K repudepry ¥ CBepxy BHU3 K Pasrpy30vHOIl HacalKe.

C yBenuyesreM BIycKHOro AapxeHus 1o 0.4 MIla u nuamerpa crms-
HOro oTeepcTust 10 40 MM obias 3dbeKTHBHOCTL YAANCHHUS! YTSKEIM-
Teas ¥ TIMHBL camast Jy4iias, a JJIs MAKCUMAIbHOIO YIAICHUS YTaKe-
JIMTENSE AMAMETP CITMBHOTO OTBEPCTHUS JONKEH ObITh GOMbIIE AMAMETPA
pasrpy3ouHoil Hacanku B 1.2-1.6 paza. HamnGonee npoctoit cnocob mo-
BBIIEHUS M3BTeYeHUs YACTUILL GapuTa — 3TO YBEIMYEHHE TIPOTUBOLAB-
nenust Ha cause 10 0.05 MTTa myTeM YaCTMMHOTO 3aKPLITUS 3alBMKKH,
HO NIPU 5TOM CHUXAETCS NPOIYCKHAS cIIOCOOHOCTS arrapara. [1py BoI-
COKOIA BISKOCTH H TIIOTHOCTU PACTBOPA € TIOMOIIBIO TMAPOLIMKIIOHE Yia-
ssieTest BOJIBIE KPYITHBIX YACTHIL, & IS YIATEHUST TOHKOIUCTEPCHBIX
YACTULL B 3TOM CJIydae HeOOXOMUMO ITOBLICUTE JIABICHYE Ha BXOAE B THA-
pouukioH. Ho Tak Kax Ipy 9TOM CHIKAETCs] TIPOITYCKHas Coco6HOCThL
MEXAHU3MOB, TO PaCTBOPHI, MMEIOLINE BSI3KOCTH Goee 45 ¢ nepef nmona-
4yel B IUIPOLMKIOHHBIN anmapat, pastasisiorcs Bogoi 1o 35-40 ¢, 4to
He BCEraa JOIYCTUMO, OCOOSHHO B YTSKENEHHBIX PAacTBOpax, Ie IIpo-
M30MET BRMAKAHME yTsokenuTens. PaGoTa neckootaenureneii rpeayc-
MOTpPEHA B PEXMMe TIOTPYXCHUS [IECKOBBIX HACATOK B IILIAM TPH 3aKPHI -
TOI 3aCNOHKE, eCJIM TUIOTHOCTh YaalsieMBIX yacTuil meree 1700 Kr/M3
(pUMEHsIeTCs] TOJIBKO B TEILIOE BpeMs Toda), X 6e3 UX IIOTPYKEeHUA MPH
OTKPHITO# 3acioHKe (mocienHuil 6osee MpoxyKTHBeH). g OUUCTKHA
BGyPOBBIX PACTBOPOB OT YAaCTUL pa3MepoM Goree 74 MKM IPUMEHAIOTCS
rUIPOLMKIIOHHI [uaMeTpoM 150 MM U Gosiee, IMCTbIX YAaCTHLL pa3Me-
poM meHee 74 MxM — 50-100 MM 1 yacTul pasmepoM 5-10 MKM — TIgH-
Tpubyru. Uenoap3oBaHue DecKOOTAEINTENEH U WIOOTAEUTENEH CII0-
COBCTBYET YBENUYEHHIO MEXaHUYECKOH CKOPOCTU IPOXOAKH, 3KOHO-
MMM MATEPUATIOB M MOBLILIEHHIO TEXHUKO-9KOHOMHYECKHX IOKa3are-
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Jeil 6ypenuns 3a CueT CHIDKEHUS IUIOTHOCTH M BSI3KOCTH OYUUIEHHOTO
6yposoro pactsopa. IIpy 3ToM ABYXCTyTleHYaTas O4MCTKa (BUOpOCH-
TO-NIECKOOTENUTEIb) TO3BONSAET YIATUTE A0 35-40% TBepmoit daser, a
TpexcTyneH4yaras (BUOPOCHTO-IIECKOOTAETUTENb-IOOTACNUTENL) 6O-
see 50%. Crepyer OTMETHTD, YTO IPH NOCTYTIICHHH PACTBOPA B UJIOOT-
NEANUTENb, MUHYS NIECKOOTAENUTEND, NIEPBEIHA 6yaeT paboTaTh TONBKO B
PEXUME TIECKOOTHENUTENS W ObICTPO BBIAAET U3 cTpos. Ecin Habmo-
naetcst GoJbLIAs TOTEPsT PacTBOPA Yepe3 MEeCKOBYIO HACALKY, a IUIOT-
HOCTB TIy/TbITbl MeHee 1700 Kr/M’, TO OCHOBHBIMU IPHUMHAMH SBISIOT-
¢ U3HOC MeCKoBOH Hacamku o 20 MM M Gosiee, HU3KOE COAEpXKaHUE
1IjiaMa B PACTBOPE M HEAOCTATOUHOE AABJIEHME Iepe]] TMAPOLUKIOHA~
mu. [IpeuMyliecTBAMH COBPEMEHHEIX TTECKOOTICAUTENEH M HI00TAE-
JNIMTENEH SIBASIOTCS:

Ipeumymwecmaa:

1) nmpocToTa U 60JIee BBICOKOE KaYeCTBO KOHCTPYKIMH,

2) Gosiee BhIcOKasT 3GGEKTHBHOCTD TIPH YIANCHUAY METKUX YACTHUIL,

3) Hu3Kas Macca allapara;

4) mogaya LIeHTPOGEXHBIX HACOCOB TIECKOOTACIUTENS M MIIOOTAEIN-
Tenst Ha 20 1 50% COOTBETCTBEHHO BHIIIE IT0Aa4YM GYPOBBIX HACOCOB, YTO
MIO3BOJISET B €MKOCTH GJIOKA OYHUCTKH THPOM3BOAMTD YaCTHYHO KPYIOBYIO
LMPKYISLMIO.

Hedocmampwu:

1) pasz6aBneHHE BOIOI BLICOKOBS3KUX U YTSLKENEHHBIX OypOBBIX pa-
CTBOPOB B COOTHOIIEHUH 1:4+5 NIPUBOIUT K MOTEPAM MATEPHANIOB, XUM-
peareHTOB M YaCTHYHOU MopUe pacTBOpa;

2) HENOCTATOYHOE U3BJIECYEHNE TOHKOAUCTIEPCHBIX YAaCTUL YTsKENH-
TeJsA, YTO NPUBOAUT K HAKOIUIEHHUIO M30bITOYHOM TBepHoy ¢a3bl;

3) HepaspelMMasl TIOKa NpoGJTeMa B CHCTEME «KAYeCTBO OYMCTKA —
MPOIMYCKHasA CIIOCOGHOCTE»;

4) Heu3sbexXHbIe TTOTEPH YacTULl GYpOBOTO PACTBOPA.

B HacTosUiee BpeMsI POMBIILIEHHOCTBIO OCBOEHO [TPOU3BOACTBO
CHUTOTHIPOLMKJIOHHBIX CETIapaTopoOB Ha DOJee BHICOKOM TEXHHYECKOM
YPOEHE, NPEACTABMSIONNX cO60i KOMOMHAUMIO BUOPOCUT C MMAPOLIMK-
JIOHAMH PA3NM4YHOro HazHayeHusd. [IpuHUIMT paboTH 3TUX YCTAHOBOK
COCTOMT B TOM, YTO PACTBOP OCJIE BUOPOCUTA ITOAAETCS HACOCOM B OI10K

503



f.A. PssaHos N0 GypoBbIM

TUAPOLIMKIIOHOB, T¢ U3 HETO BBUIESIOT YTSKENECHHYIO HYy/bIy, obora-
UIEHHYIO HU1amMoM. TIpyd 3TOM OCHOBHO#M 06h€M pacTBopa Yepe3 Bepx-
HUI CTMB TIOCTYNAET B IUPKYISUHOHHYIO CHCTEMY, @ MYJbIIa ¢ HIIaMOM
Yyepes3 MecKOBble HACAAKKM MMAPOLMKIOHOB MOMAJAeT Ha TOMOJHUTENb-
HOE BUOPOCUTO, OCHAIIIEHHOE MEJIKOs4eucTON ceTKoi. BypoBoii pacTBop
C YTSXEAUTENAEM M MEJKOAUCTIEPCHBIM 1ILIAMOM NMPOCEHBAETCS HEPE3
CUTO ¥ TIOCTYN&ET B UMPKY/SILIMOHHYIO CHCTEMY, a rpyGOLHCTIEPCHBLA
LUIaM yIataeTcs B 0TBajl, PasMeph! ynansieMbIX YacTUILL B TAKKX arapa-
Tax COCTaBISIOT 0T 250 10 75 MKM.

7.2.3 UeHTtpudyrn

g 5dGheXTUBHOTO yIATEHUS MEIKUX YacTUL| yTsDKeIuTens (pe-
reHepanny) npuMeHsorces: ueHtpudyru (Bnepssie B 1953, CLIA) u
cenapatopbl. LleHTpudyruposanue pa36aBieHHON CYCITEH3UH MPOU3-
BOJUTCS TYTEM HeHCTBUST OOBEMHBIX CHJL JUCTIEPCHON (hassl B poTo-
pax co CIVIOLIHOM CTeHKOH 1 00BEMHEIX CHJI IUCTIEPCUOHHOMR Cpelbl
HacTHYHO JUCTEPCHOi da3pl B poTopax ¢ nephopHupoBaHHON CTeH-
ko#. [Tpu paboTe LeHTPUGYT CO CILTOMIHBIMU CTEHKAMH pOTOpa Mpo-
UCXOAUT OCBETJIEHUE U OCAKICHUE YaCTU1] 6YPOBOIrO pacTBopa, a ¢ nep-
hopupoBaHHOMN CTEHKOU POTOpa MPONUCXOAUT (PUABTPOBAHHUE C OOpa-
30BAHMEM OCallKa, OTKUM XHAKOCTH M3 HETO U yAaJleHHe TTocacAHeN.
Tporiecchl LeHTPUGYTHPOBAHUS IeJISITCS Ha IEPUOINYECKUE, HENpe-
puiBHBIe M KOMOUHMpoBaHHbIE. lleHTpHdyra cocTOUT M3 HEMOABHXK-
HOTO KOpITyca ¢ ABYyMSA OTBEPCTUAMU B HEM B MTPOTUBOIOJIOXHBIX Ha-
TIpPaBAeHUSIX, B KOTOPOM BpallaeTCsl NeppopUPOBaHHBIN WIK CILIOLI~
HOIl 1MIMHIP (poTop), MPUBOAa U HacocoB. [Ipu sTOM yrioBas cxo-
POCTh LWIMHApPA U GYPOBOTO pacTBOpa GYAYT OAMHAKOBHI, a HEHTPO-
OexHas cHTa oTOpackiBaeT B3BELICHHEIE B PACTBOPE YaCTHLIEI O0IbIIOH
IUVIOTHOCTH € ONpedesieHHON ckopocThio. Hannyne aByx oTBepcTHit
MO3BOJSIET MPOKAYNBATL Yepe3 LUEHTPHGYTY pacTBOP € MOCTOSHHOHK
CKOPOCTBIO, IMle YACTh CYCIIEH3UM, COMEPXKALIAS [JIMHY, BLIXOIUT Yepe3
MOJIBLA BaJl BPAILAIOHIErocs WIMHApa. st pereHepanny yrsoKeuTe-
JIST KCIIOAL3YETCsT TaKXKe IIHEKOBas ocaguTesbHasi LeHTpUdyra Tuna
OT'1L 502Kk-4 ¢ ropu3oHTAJNBHBIM pacnonoxeHnueM GapabaHa (poTopa),
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Ta6bnuua 7.2.3

ueHTpUdyrn
Tun OrLl 502x-4
MponyckHaa cnoco6HOCTL pacTeopa n/c 2.3
YactoTa Bpalenus, 06/MuH.
poTtopa 2300, 2600
WwHeka 15.5-17.9
Macca ¢ npuBofIOM, K 4000
Tabnuua 7.2.3.1

Tvn ycTaHOBKK Crces/ crcas/ nreo/ rypP-2 urasm wras/

300 150 300 75
MNponyckHas
CMNocoGHOCTb, 0.065 0.045 0.06 0.003- 0.045 0.045
m/c 0.016
HanmeHblumi
paamep yganse- 0.09 0.09 - — MeHee 0.03
MbIX 4acTWL, MM 0.8
Hau6onbwmit
pasmep ya. — - 15 — — -
HacTUL, MM
Anametp
rMAPOLMKIIOHE,
MM 300 150 300 150 150 75
Konuyectso
rMAPOLIMKIOHOB,
wr. 2 6 2 2 6 16
PaGoyee
AaBneHue nepes
rMAPOLIMKNOHAMM,
Mna 0.3 0.30 0.28 0.4 0.3 0.3
Mnowaas cuToBOMA

o 1.5 15 — — — —

MouHocTs
an.ae., KBT 55 40 55 — — —_
[a6apuTHble 1855x 1855x% 1730x 1290% 1730x 1600x
pasmepsbl, MM 1310x 1310x 1200x 750x% 520x 630x

2050 1575 1170 1160 1200 1200
Macca, Kr 1055 930 405/1835 112 200 369
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nmnaMerpoM 400 MM, yacTora BpaueHHs Kotoporo 1600-2000 o6/muH.
BHyTpu GapabaHa B TOM Xe HanpapJleHHM BpallaeTcs IIHEK C 4acTo-
TOM BpaleHus Ha 25-40 06/MuH., MeHblIe, ueM potop. Ocamureiib-
Has ueHTpudyra yaausier 1o 98% Gapura, a ruapoUnKIoH 10 75-80%.
Pexxum paboThl LeHTpUDYT 3aBUCHT OT yca1oBUil 6ypenus. Ipu Bbico-
KHUX CKOPOCTSIX NMPOXOAKU ¥ HeGONBLIOH [IOTHOCTH PacTBOPA PallHo-
HAJBHO §0JIe€e MOJTHO YAAISTD IIWHY (0COBEHHO arperupoBaHHyo Giro-
KYJISTHTaMHM), a IIPH CPETHTX CKOPOCTAX IIPOXOAKH ¥ YTSKEICHHOM Pa-
CTBOpE HEODXOAMMO YAAJATb YaCTHIIbl DapuTa., OCHOBHOH XapakTe-
PHCTHKOM LeHTpUGYT SIBASETCS UHIEKC MPOM3BOAUTENBHOCTH, KOTO-
PHIf pa3muyaeTcs A1 Pa3HBIX KOHCTPYKUME ueHTpudyr. Ho B mob6oit
LEHTPHOYre ecTh Ipeaen HeHTpUdYrnpoBaHs, KOTIA YACTULLI MEHB-
1Ie OIpeleeHHOrO pa3Mepa He MOTYT OBbITh YIATEHbl, CKOJIBKO GBI He
pabotana neHTpudyra. PerynupobaHue 3¢pheKTHBHOCTH paboThI LIEH-
TprdyTU BO3MOXHO 32 CYET UIMEHEHUS! YACTOTHl BPAlleHUsl, BA3KOC-
TH TIOZABAEMOTO PAcTBOpa W ero pacxoja uepe3 HeHTpudyry. B Ha-
CTOsiIIee BPeMs OCBOEHO NMPOM3BOACTBO HOBBIX HEHTPUDYT YAYJLICH-
Horo tua YOBP1-07-96, AO «Kuposckuit zasox u HI'-350E, AOOT
«CBepn HUMxumMai».

Ipeumyuiecmea: Gonee NOTHOE BO3BPALIECHHE GapyUTa B CUCTEMY LIUP-
KyJIALAY.

Hedocmamycu:

1) HemocTaToOuHOE pasaencHue Teepao ¢asbl;

2) HeoGXOMUMOCTh pa3bapiaeHus GYpOBOTO PacTBOPa BOMOM.

TexHuuyeckue JaHHBEIE 06 OUUCTHOM OBOPYIOBaHMH TPUBEACHEL B
Tabmmnax 7.2.3 u 7.2.3.1.

Hasnauenne oGopynopanus B raduuue 7.2.3.1:

CUTOrHIPOLMKIOHHBIN TIpeIHA3HaYeH JUTS OUYMCTKM YTaXe-

cemrapatop CI'C65/300 JIEHHOTO M HEYTSIXeJeHHOro 6ypoBoro
pacTBOpa OT YacTHL], BbIOYPEHHOIT
Opobl

CUTOTHAPOLMKIOHHBIH TO Xe

cerapatop CI'C45/150
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TleckootaenuTens rpy6oil | npeRHasHaueH JUIS OYUCTKY HEyTsKe-
ounctku T1I'60,/300 JIEHHOTO 6YPOBOTO PacTBOPA OT YACTHLL
BbIOYPEHHOW TOPOIbLI

I'uHOOTZENUTETD TIpeHA3HAYEH [T yAATCHHS U30HITOY-
TUIPOLUUKIOHHBIN ['YP-2 HOIO COAEPKAHUS! IIMHbI U3 yTSOKENEH -
HOTo 6ypoBOTO pacTBopa U pereHepa-
LMK YTSDKETUTENsE

HWnootaenutens UT45M TIpEAHA3HAYEH JJIs1 OYMCTKH HeyTsIKe-
JieHHoro BypoBOro pacTBopa

Mrnootnenvrent TOHKOMH TO Xe
ounctku UI45/75

7.3 NEPEMEIUUBATENIU BYPOBbIX PACTBOPOB
7.3.1 TnapaBnu4yeckue nepemelwwnBaTenu

INepemermuBaTey NpeaHA3SHAYEHBL JUTS IEpEMELIMBAHNS, B TIEPBYIO
oyepens yTsKENCHHBIX OYPOBBIX PACTBOPOB, € LEJbI0 MOLIEPKaHUI UX
OJHOPOIHOCTH, A TAKXKE TS YCKOPEHUS TPUTOTOBACHUS HCXOAHBIX CyC-
MEH3MH H Pa3pyIeHUs TeNIe06Pa3HOTO COCTOSIHUSA PacTBOPa TMOCHAE K-
TEJIBHBIX TIEPEPLIBOB B LIAPKY/IALIMM.

IMpyHuMn paboTE! THAPABIUYECKHUX NepeMellBaTesieli OCHOBAaH Ha
HCIIONTB30BAHUM BBICOKOH KMHETHYECKOHN SHEPTUH CTPYH XHIKOCTH, CO-
0bIIaeMOil IPA3EBBIMU HAacocaMU. BrimyckaeMble MepeMelIMBaTeNit THIA
4YTIT u I1I" AByX1IapHUPHOTO TUIIA COCTOST M3 KOPITYCa ¢ BPAILAIOIIAMCS
TPOMHUKOM BHYTPU, MOHUTODA C PYKOSITKOH M CMEHHBIX HacanoK. OCHOB-
HBIE NTpeuMyILecTsa Nepemernuarens 111 no cpasdennio ¢ 4 YT cocro-
AT B TOM, YTO NIEPBbIil YKOMIUIEKTOBAH ABYMSI KOIBLAMH, KOTOPBIMH MOX-~
HO (MKCHPOBaTh NONOXEHHE MOHHTOPA, a TAKKe HATHYME [APUKOBbIX
OTOpP B MIAPHUPAX M JIMTAs] KOHCTPYKLIMA [epeMellBaTess, o0ecIednna-
101Ias MEHbLIYIO ero Maccy B 1.5 pa3a. [TepemernmBatens ruapapIuuecKui
camospatuatowmiicst [1I'C cocrout U3 pueMHOro MaTpyoka, CTBOJA, Kpe-
CTOBHHBI, ABYX KOJIELL C PE3bOOBBIMH HUILITE/SIMU M CMEHHBIX HACAIOK.

507



$1.A. PasaHoB no 6ypoBbiM

Ta6nuua 7.3.1

Texsauyeckas xapaKTepucTuka r Tenen
Tvn nepemelumBaTens 4ynr nr nre
PaGouee faBnenue, MMa 4,0 6,0 6,0
Bnamerp cMeHHbIX
HacagoK, MM 16, 20, 30, 40 20, 25, 30, 40 —

JiMameTp OKpyHOCTH,
ONKCHIBAEMON

Bpalaiolenca

KPECTOBHHOMK, MM — — 480
Pacxog muarocTu, n/c 15-90 —_ —
Fa6aputsl, MM 335x170%x2200 273x160x2000 1777(BbicoTa)
Macca, Kkr 33.5 238 38

IMpu skcrryaraunu nepeMemmsatens I1I'C He Tpebyercd BMema-
TEJIBCTBO OTTEpaTopa, TakK KaK BBICOKAs CKOPOCTh HCTeYeHHUs! GypOBOro
pacTBOpa W3 HACAOK B TPOTUBOTIONOXHLIX HANPABACHUSIX CIIOCOOCTRY-
©T CO3/IaHWIO PEeAKTUBHON Naphl CUJ M BPAILEHHIO KPECTOBUHBI ¢ HEKO-
TOPOIt MOCTOSHHOM CKOPOCTHIO, 3aBUCSIIIEH OT JaBICHUS U peoaorudec-
KHUX CBOWCTB 6YPOBBIX PacTBOPOB.

Hedocmamox — HanpagneHue TeHCTBUS CTPYN U3MEHSIETCS TOIBKO
B OIHOI HIOCKOCTH. [MnpaBIuvecKue MepeMelInBaTe U YCTaHABIHBA-
10TCS 1O 2 TUT. B Ka&XIBIH pe3epByap.

7.3.2 MexaHuU4eckue nepemMelumsarenu

Mexanuueckuii nepeMemmBaTent [1IM cOCTOUT U3 OMOPH, MOTOP-
PeAYKTOpa, TIPOMEXYTOUHOTO BaJla 33aKPeTUIEHHOTO Ha By MOTOp-pe-
JIyKTOpPA, IOMACTHOTO BaJla M HEepeMEIINBAOIIETo Oprata. 3a30p MexXIy
JIONIACTSIMY M JHOM eMKOCTH cocTapiiseT 90 MM. OCHOBHOHN HeNoCcTaToK
TIM yskas obnacTb nepeMelIMBaHU ¥ TPYTHOCTH B 3anycke [1M, Haxo-
JmeMcd B BA3KOM pacTBope. MexaHudeckue nepemeinusareny 1171, u
T'JT, 6onee coBepleHHbI, YeM nepeMeluusarens [IM, BBUIY HATHYUS y
HUX TYPOMHHO-TIPONIEIUISPHOIO NEPeMeNIUBaTens, yIyduanmero ad-
(heKTHBHOCTD MEPEMEIIUBAHKS, UMEIOT GOJee MPOCTYID KOHCTPYKIIHNIO
M CEPUIHO BBIITYCKACMEBIN MOTOD-PEIyKTOP.
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TaBnuua 7.3.2

xapak
Twn nepemewusarens nm nn, nn,
YacroTa BpalleHus Bana

€ NONacTamu, 08/MWH. 45.5 1320 450
AUameTp KpblbYaTK1, MM 950 700 1240

Yvicno nonactev, Wit 6 3x4 6x6
MpuBOA NepemelunBaTens MOTOP-pPeayKTop

Tvn MelLanku flonacTHas TYPBUHHO-NpOnennepHas
MourocTs npuBoaa, KBT 5.5 55 3,0
labaputbl, MM 1430x950%x3262 700x1320x2700 | 1240x1320x2700
Macca, k& 477 — —

Tabruua 7.3.3
TexnuuecKkan xapakrepuctuka Ar-1

Tun aucnepratopa ar-a
Pabouee gaenexue, MMa 12-15
Ropaya no rotoBomy GypoBOMY PAcTBOPY, Mz/"l 15-20
Juamerp Hacagox, MM 9,11, 13,16
Macca, kr 76

7.3.3 Tuapasnnueckur aucnepraTop

Tnnpasnuueckuii nucniepratop JAT'-1 npenHazHavyeH sl yCKOpeHUs
TUApATAMY MOPOIIKOOOPA3HBIX MATEPUATOB B BOJAE C YACTUYHBIM YBE-
JIMYEHUEM UX YAENbHOM NMOBEPXHOCTU M JOMOTHUTENBHOTO 3MYIbIUPO-
BaHWA Macia (WIK BOAbI) B JUCIIEPCUOHHON CPEae, YTO MO3BOIACT 3HA-
YUTENBHO YMEHBIIUTL PACXO[ MATEPUAIIOB JUIS TTOJYYEHMS YAOBIETBO-
PUTENbHBIX NIOKA3aTeNeN CYCIIEH3UM.

TIpunumn gectust -1 3ak/1104aeTcst B TOM, YTO MPU COYAAPEHMH
BBICOKOCKOPOCTHBIX CTPYii B KAMEPE OrPAHUYEHHOTO 00beMa BO3HUKA-
IOT KABUTALIMOHHBIE SIBJICHUS, YABTPA3BYK U OpPyTHe 3(PGheKTbI, UHTEH-
cudrLUpyOIIYe TPOLECChl IUCTIEPTUPOBAHMS.

JII'-1 cocTonT M3 Kopnyca ¢ KaMepoli, BHYTPY KOTOPOH TIOMELIEHBI
COOCHO KepaMHuvecKue (MeTalIoKepaMuyecKe, TBEPAOCIIABHBIE) Ha-
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CalkM, a CHAPYXH MPUBapeHbl MATPYOKHM AT HOJauH W CJIMBa PacTBoOpa.
Jl¥cnepratopoM MOXHO YIy4LIaTh Ka4ecTBO yXe MOATOTOBIEHHOU Cyc-
MEH3UU WA IMYJIBCUHM, 2 TAKKe TOTOBUThH MX 3aHOBO. KOHCTPYKTUBHO
JIUCTIEPTATOPBI MOTYT GbITH BHIITOJTHEHBI TI0-PA3HOMY: «CTPYSL B CTPYIO»,
«CTPYS B 9KpaH» M T.J., HO BCE OHM OKa3bIBAIOT 3HAYUTEIIBHYIO I10JIb3Y
MpW MPUTOTOBJEHUM PAaCTBOPOB, MO3BOMSS TIOYYaTh CTA0MIbHbIE CyC-
TMeH3NU ¢ MEHBIIMMH 3aTpaTtaMiy. [iapaBaudecKue IMCrepraTropbl Mo-
YT ycTaHaBauBathes Ha TuHUM K BITP win @CM, npocTel B U3roToBE-
HHM 4 He TPeOYIOT KBaTHPHLUHPOBAHHOTO 0OCTYXNBAHHA.

7.4 NETA3ALMA BYPOBbIX PACTBOPOB

Hacrplnende 6ypoBoro pacteopa ra3oM MOXET MPOU30HTH HpH TOo-
CTYIUIEHHH €r0 U3 MPOAYKTUBHOLO IUIACTA, BBUAY HENOCTATOUHOTO TU/I-
POCTATUYECKOTO JABJAEHUs, HEOXKMIAHHOIO NOTJIOWIEHMS, HEOINBA BO-
BpeMs NofbeMa BypuibHbIX TPYD, dddexra nopluHeBaHuUs (HaTHIne
CajlbHUKA Ha AOJIOTE), @ TaKKe M3 aTMocdepsl (HerepMeTUuHbIE TPYOO-
NPOBOJBL) M OT A0OABOK BCMEHMBAIOIMX XMMHMYECKHX peareHToB. [a3 B
6ypOBOM PAcTBOPE MOXKET HAXOAMTLCA B PACTBOPEHHOM (HE CHMXKAET
ILIOTHOCTS PACTBOPA) MK ¢BOBOIHOM COCTOSHMH, & TAKXKE TTOCTYTIATh C
HedTHIO UMEIOLIEH ra30BbLi (PAKTOP B BUJE KOHJICHCATA YIIEBOIOPOIOB,
KOTODBLA MOXET YACTUYHO MU TTOJHOCTBIO EPEXOIUTh B ra3oobpasHoe
COCTOsIHUE, OCOOEHHO MPU CHUXEHUHM MMAPOCTATHYECKOTO NABICHUS
Gaxe K ycrbio. Crioco6CTBYeT MeHOOOPAa30BaHUIO U ILIACTOBbIE BOJBI,
COflepXalIMe COMM OPraHUYECKUX KUCIIOT, Mocie BUOpOCcUTa coflepxKa-
Hue rasa (Bosfyxa) B pacTBope yBeiuuusaerca ot 2 go 10%. C nonmxe-
HUEM TIOBEPXHOCTHOTO HATSKEHUA M YBEIMYCHUEM TIepenasa IaBlneHus
MEXIY TUIACTOBBIM M THAPOCTATHYECKUM JaBNEHUEM Pa3Mephl Iy3bIpb-
KOB rasa CHKaoTcs, [1py 3ToM YeM MeHbILe pa3sMep ra3oBoro Mys3bipb-
Ka, TEM OH TIPOYHee W NOJIbLIE yAepKUBAeTCsA B PACTBOPE U Ha0BOPOT.
Yem BBLIIIE BA3KOCTb M CTATHYECKOE HATIPSKEHYE CIIBUATA M MEHbLUE TUIOT-
HOCTh, TEM XYXe€ Jerasupyetcsi 6ypoBoii pactsop u Haobopot. [Ipu pas-
HOMEPHOM paclipeleieHuM ra3a B 6ypoBoM pactsope B pasMepe 10-20%
MIOTHOCTD €r0 CHIKAETCS COOTBETCTBEHHO Ha 150-300 Kr/| M’, HaBIeHHe
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Ha 3a6oit Bcero Ha 0.3-2%, Ha ycTbe yxe B 15 pa3, M Bo Bcex ciayyasx
YBE/IMYMBAIOTCS PEONOTHYECKHE OKA3aTeNH. 3aBUCHMOCTD KO3 PULIN-
€HTa HanoJHeHs1 6ypPOBOro HAcOCa OT OBBEMHOTO CONEPKAHMS Ta3a Oll-
penessteTcs o dhopMyne:

e V, — coaepxxaHue rasa B pacteope, %; K,, — xoadpobuumeHT Meprso-
ro npoctpanctia (0.1+ 4).

Hanpumep, npu K, = 4 1 conepxannu rasa 25% kosddmiveHr Ha-
nojaHeHus Hacoca Oyzner paseH 0. Ins ynaneHus rasa u3 6ypoBoro pa-
CTBOPA HCIIOJIB3YIOTCS MEXaHMHECKUE, QU3NKO-XMMUUECKUE, BAKYYMHbIE
¥ KOMBHHUPOBAHHBIE (XMMUUYESCKHIT COBMECTHO C BAKYYMHBIM) CI1OCO-
Obl, U3 KOTOpBIX Haubonee adeKTUBHEL ABa NnocieJHUX. MexaHuuec-
KHii CTIOCO6 ACTA3a LMK MOXET IPUMEHSATHCSA TONBKO TIPH FAllIEHNH TIEHbI,
TOTYMEHHONW MeXaHUUEeCKUM crIoco6oM, OH 3aK/II0UAETCH B MHTEHCUB-
HOM MePeMeIIMBAHUM WK Pa3GPBISrMBAHUM PacTBOPA B PA3IMMHBIX YC-
TpoiictBax (PCM, riuHOMEMIANKY, THAPOLUKIOHbI, CEIApPaTophi, Tpa-
bl) TIPH OTCYTCTBUM AaNbHEHILErO BCIIEHHBAHUS, WHAYe NIeHO06pazo-
BAHUE YCUIIUTCS.

[Ipu 3TOM MaKcUMATbHEE YAAICHUE TIEHbl U3 BA3KOTO PacTBoOpa, Ha-
npuUMep FAMHOMEIIANKOM, cocTasser Beero 15-20%. Ucnonp3opanue
MeEXaHN4ECKOTo crnocoda ralieHus eHbl, NOJYYEeHHON XUMUYEeCKUM
crioco®oM, npaktuuecku HeaddekTrBHo. CneayeT ydecTb, 4To Nociae
BUOPOCHT, 0COOEHHO CTAPBIX KOHCTPYKIIMHM, COAEPKAaHUE NEHbBI B PACTBO-
pe yeenuuusaercst ot 2.0 10 10%.

BakyyMmHBI cnocob Aerasaluy NpegycMaTpUBaeT HETNPEPHIBHBIH
(NpSIMOTOYHbBIE ANIApaThl) HAM NEPUOMUYECKUI (ammaparsl NEpUOAH-
YECKOTO ACHACTBHUS) PeXMM paboThl, OCHOBY KOTOPOTO COCTAB/ISET BBOI
ra3sMpOBAHHOTO PACTBOPA B BAKYYMHYIO KaMepy, [e ¢ MOMOLIbIO BAKY-
YMHOTO Hacoca co3laeTcsl paspexeHue, Noj AeiiCTBHEM KOTOPOro U3
pacTBOpa U3B/eKaeTCs ra3. MeXaHU3M MeHoralleHU1s Py BakyyMe 3aK-
JHOYAETCS B YBEJIMHEHNH 06beMa TIy3bipbKa, UTO [PUBOIUT K Hapylle-
HHIO BHYTPEHHHX W BHELIHUX CHIT M Pa3pylUeHUIO ILICHKH, TOKPHIBA0-
weit ny3sipek. Ilpoueccy nerasauuu criocoGCTBYET TaKXkKe BBICOKAs KH-
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HeTHMecKas SHePrusl mafarolueil ¢ Kamepsi cTpyu pactsopa. dddekTus-
HOCTb PaGOThI TIOGBIX AEra3aTOPOB 3aBUCHT OT CBOFCTB BYPOBOro pacTeo-
pa, UX MPOU3BOAUTENBLHOCTH, CTEMEHH Pa3psSKEHHsl H KOHCTPYKTHBHbIX
ocobeHHocTeit. TIpu mocTymieH|u ra3a B pacTBop 40 8%, TeMm pocTa
BAJKOCTU B 2 pasa BHILIE, YeM MPH JaTbHelIleM MOCTYIUICHUH rasa, a
TpH YIANEHHH ra3a, BA3KOCTh CHUXAETCA M TIPHOIKAETCS K UCXOIHOM.
Mpu comepxanku rasza B pactsope oT 16 10 24% u Bakyyme 700 MM pT.CT.,
ynansiercsi Tobko 70% raza. Fipu noBTOpPHOM MpPOMYcKe YaCTHUHO Aera-
3UPOBAHHOTO PAacTBOpA Yepe3 [Eerasatop, colepXaHue rasa B pacTBOpe
He yMeHbIlaeTcs, YTO TOBOPUT O TOM, UTO Hpollece Aera3auuy A0MXeH
6bITh HenpepbIBHBIM. T1py MCITONB30BaHMM BaKYYMHOTO J1E7A3aTOpa JII0-
6011 KOHCTPYKUHMH HEOOXOAUMO, YTOOB! IJIMTEILHOCTb LIMKJIa c11Ba Oblia
MEHblIE JJIMTENLHOCTH LIMKJIA feTa3alliy, a nojadya BakyyMHOTO Hacoca
GbL1a bl Bbille CKOPOCTH Ta300TACNEHUS IPU MAKCUMATbHOM COepXa-
HWY raza B XXUIAKOCTH. [IpH OTCYTCTBUM [erasatopa id HedOCTATOUHOH
ero 3¢ GbeKTHBHOCTH yAalTeHHe NeHbl W3 BypoBoro pacTBopa MOXHO r1po-
WU3BOIUTEL C MOMOUIBIO MIECKOOTAENUTENSA, 3aIYIIUB NPEIBapHTEIbHO
HacaaKu.

OcHOBHEIE JaHHBIe TIO Jera3atopaM [puBeicHsl B TabauLe 7.4,

Herazatop JABC 2K npenctapisieT coboil aBTOMaTHUUECKYIO CAMOBCa~
CBHIBAIOLLYIO YCTAHOBKY LIUKIMYECKOro ASHCTBHS, COCTOSIILYIO U3 2-X
LWIMHIPUYECKUX KaMep, Kaxaas U3 KOTOPbIX pasdefieHa MonojaM u
ofopyaoBaHa BEPTHKATBHBIMH A€Fa3allMOHHBIMH (BAKYYMHBIMH) Kame-
pamMM, NOZKITICUEHHBIMH K BOOOKOJBLEBOMY BAKYYMHOMY Hacocy. B ¢u-
CTEMY YITpABIEHUS BXOIST K/IAMaHbl-PA3PSTHUKA, 30IOTHUKOBBIA Me-
XaHH3M C TIOMIABKOBBIM PETYISITOPOM, YCTAHOBIEHHbIN Ha Ta300TBOMS -
wieit TpyGe, MpUEMHBIN M BHKUAHOM K1anadsl. Bee MeXaHH3MBI Jerasa-
TOpa YNpasslOTCH aBTOMATHYECKH BAKYYMHBIM HACOCOM Yepes pecHBep,
e MOCTOSIHHO MOJIEPXUBAETCS BAKYYM, & BbUICJACHHBIN ra3 yaansiercs
4epe3 ra300TBO/SILIYIO TPYOY, COSIMHIIOMIYIO BaKYYMHBIH Hacoc ¢ Kia-
TaHOM pa3pAIHUKOM. BesunHa BakyyMa peryaupyeTcsl 3aTsXKol mpy-
JKWHBI 30JI0THUKOBOTO MEXaHW3Ma, a NPOTTYCKHas COCOOHOCTb GOTTOM,
PETYAMPYIOLLIMM BLICOTY NIOABEMA TPUEMHOTO KitanaHa. [TpenMyliecTsa-
MU [era3aTopa sIBISIOTCS HATMYME 3aCTOHKH JUTS NIEPENYCKa YaCcTH [e-
ra3MpOBaHHON XHIKOCTH, YTOOb! NPEAOTBPATHTE OrOAeHHE NIPHEMHBIX
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Masa 7 8] na npMr OMUCTHE, " BYpoOBbIX

Tabnuua 7.4
xapaxvep aer P

Twn perasatopa ABC2k ABM-2 A-55
TponycKHan cNocoBHOCTs, N/C
MHTEHCMBHO BCTIEHEHHDIX 40 33/23 62/27
PacTsopos
C HECTORKOM NeHoW <60 — —
QcTatouHoe cogepranve rasa, % <2 <2 <2
Tvn BakyymMHoro Hacaca BBH-12 BBH-6/BBH-3 BBH-12
MoLHOCTL aneKTpoaBuraTens, KBr 22 1477 30
TabapuTHbIe pasMenbl, MM 2420x2300%x 2200x1100% 2350x2050%

3170 1400 3400
Macca, Kr 2240 1400 1720

KJIanaHoB npH Gonbileil POM3BOANTENBHOCTH J€ra3aropa, ueM Oypo-
BbI€ HACOCHI U HATMUKe TPYD B Aera3alMOHHLIX KaMepax, TIpefoTBpallia-
JOUIMX BbUIMB PACTBOPA NpH NEPEKIIOUEHNH € OOHOM Iera3aloHHO
KaMmepsl Ha Apyry0. OCHOBHBIMU HEJOCTATKAMU SIBTSIOTCS HEYCTOMUM-
Bas paboTa KNAMaHHO-30JOTHUKOBOTO MeXaHH3Ma, 0COBEHHO B 3UMHee
BpeMs, M 3aMep3aHue BOIbI B BAKYYMHOM Hacoce (TIpU CTOsTHKE), Taie-
HUE BaKyyMma H3-33 HEAOCTATOUHOW MoJauu BOAH B BAaKyyMHBII Hacoc,
3acachlBAHMS BO3Myxa U3 atMocdeprl B Aera3aliMOHHbIE KaMepbl U Ha-
TpeBa BOIbI B BAKyyMHOM Hacoce 6osblie 40°C u mp.

Bakyymuulit nerazatop ABM-2 npenHa3HayeH ans paGoThl B yclo-
BUSIX HU3KHUX TEMIIEPaTYp U MO IPUHUKAMY PpaboThl HE OTIMYAETCS OT A6
razatopa JIBC2k, HO uMeeT KOHCTPYKTUBHbIE U3MeHeHA. JIBM-2 Tak-
XKe ABIAETCHA ABTOMATUUECKOM YCTAHOBKON LMKINYECKOTO JCHCTBHA U
COCTOUT U3 ABYX MMOOYEPEAHO PAbOTAIOLIMX BEPTUKAIBHBIX LUIUHIPH-
YeCcKMX Kamep. BHyTpu Kamephl UMeeTcs BeachIBalollas TpyOa, rae yk-
perieH peuleTyaThiil KOHYC (BMECTO KOHYCOB M TapesokK B Jerasarope
JBC2k) u noanpyXMHEHHbII MPUEMHBI KJIaTiaH B BEpXHEH 4aCTH BHYT-
pu 3ToM TpyOb! (MCKIIOYEH KOPIYC BHIKUOHOTO KJamaHa). JlaHHas pe-
KOHCTPYKLINA 0BecTIeunBaeT NOJTHOE OTIOPOXHEHHE BCACBIBAIONIEN TPY-
6Bl IIPU OCTAHOBKAX M UCKIIOYACT 3aMep3aHue xuaxoctu. Heaocratka-
My JIBM-2 sBAsIOTCA NOHHMXEHHAS MojJaya BaKYYMHOTO Hacoca NpH
60JILIIOM COIEPXKAHUH Ta3a U OTCYTCTBUE COOPHOI €MKOCTH, 3aTPYIHA-
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A.A. PazaHoB N0 6ypOBbIM

10IIMe HACTPOHKY Jerasaropa IpU N3MEeHEHHE pacxola rasMpoBaHHON
xunkoctu. Jerasatop 1-55 npencrasnseT coboil aBTOMATHYECKYIO YC-
TaHOBKY HUKIHYECKOTO IEUCTBHUS, COCTOSIIIYIO U3 ABYX OMMHAKOBBIX BEp-
THUKATTBHO PacoNOXeHHBIX Iera3allioHHBIX KaMep, paGoTaioIHX Tooue-
PEeIHO OT PAcTIpedeTUTENILHOTO MeXaHW3Ma BaKyyMHOTO Hacoca. Hux-
HAA 9aCTh KaMep CIYXUT cCOOPHUKAMY XUAKOCTU, 2 BBEPXY YCTAHOBNE-
Hbl OTOOWHUKH H CHIEHUATHEHBIE KOHYCHI, Ha KOTOPBIX TIPOUCXOIUT Jera-
3alUd PACTBOpA. Pacipese/IUTeNb BHITIOMHEH BBUIE TIOJIOTO POTOPA €
yacToToit BpaleHus 3.5 06/MUH. C APOCCENUPYIOIUM OTBEPCTUEM
JNMAMETPATbHO MPOTHBONOIOXHBIMM OKHAMH JUIsl COOBILEHMS feTas3a-
HHMOHHBIX KaMep ¢ atMochepoit. [1puBoz aBuraTess BaKyyMHOTO Hacoca
TIPOM3BOIUTCA Yepe3 KIMHOPEMEHHYIO Tepeaayy, PEAYKToOp 1 3y0uaTyio
napy.

Ilpeumywgecmea: oTcyTcTBIE MEMOPAHHBIX KJIATAHOB, 30JIOTHUKO-
BBIX YCTPOICTB U ITOTUIABKOBBIX perynsTopoB. PaspaGotaHbl nerazatopel
J1-70, umeronine GompIyIo Iera3altMOHHYIO M NPOIYCKHYIO CNIOCOGHOCTD
" «Kackan-40», OIWH U3 JIy4ILINX B MUpPE.

Hedocmamru: UeHTpoGEXHBIE AeTa3aTophl Mano3ddeKTHBHE Mo
MPpUYHHE TYPOYIN3aLAN PacTBOpa U Majol MPOJOIKUTEIBHOCTH ero
npeGRIBaHUS B Jera3aTope.
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51.A. PazanoB no GypoBbIM PacTBOpaM

OBLUME CBEAEHUA

Jlo HepaBHEro TPOLLIOTO, KOTAA YEJOBEUECTBO (HakTHIECKU BEIO
HETPAMIPUMYIO G0OpBOY ¢ OKpYXalouIel cpefoi, Besg MOIIL HAYKH, TeX-
HUKH, MaTepAANLHbIE Y SHEPTETHUECKHE PECYPCHl ORI HATIPABIEHH Ha
HOCTIBKeHMe TIo6ensl Hax mpupoxoi. B XX Bexe TexHOMOTMYeCKas M-
BUJIM3AIS IPHILIA B YIPOXaiomuit KoHIUKT ¢ 6uocdepoit, kotopast
MWJUTHApAB TeT GOpMHUPOBAIACE KaK CHCTEMA, 00ecTIeUnBalolas HeTipe-
PHIBHOCTE KM3HH U ONTUMANBHOCTD OKpyXalollel cpensi. Yenosek Mo~
HSUI, 4TO YTPATWI Bepy B CBoe GeccMepTHe U UTO ero TOCIIOICTBO Hal
TIpuponoii HeGecnpenebHO M YPeBaTO THOENBIO €TO ¢aMoro. B aToM yHHI-
KaJbHOM MHOTOJIETHEM 3KCIIEPUMEHTE HAX YeOBEKOM ITPUHUMATH Y4a-
CTHe BCe Pa3BHUTHIE CTPaHEl, B ToM uucie U Poccus. KoHeuHo, Hexbss
cumtath M.B.Muuypusa ryéureieM [Ipuponsl, cBoeil KpbuiaToi dpa-
3011 OH TpesycMaTpUBa pacillupeHHe opeala IpOU3pacTaHus TeTUIONIo-
6uBoit GIOPH (pacTeHUs, GPYKTOBBIEC IePEBhs) U BHIBEICHHE UX MOPO-
30YCTONUYMBEIX U BHICOKOYPOXAWHEIX aHAOTOB. YUUTHIBAs 3TO, B GOMb-
IUIMHCTBE UMBHIM30BAHHLIX CTPaH B [IOCIENHUE TOIBI BEAETCS UHTEH-
CHUBHas GyHEaMeHTaNBHAsI HayYHas paboTa U TIpaKTHJYecKas ASSTeNb-
HOCTB 1O M3YYEHMIO cpelnl 0GUTAaHUSA YeJIOBEKa U Pean3alliist MHOXe-
CTBa IPOEKTORB ITO NPEIOTBPALLIEHUIO FKOIOTUYECKOI KaTacTpodl C o~
MOILLBIO HAayKH 3KOJNOTHM M MHXKEHEPHON 5KOJOTHH.

Iroaoeus (OT Tped. 0inos — IOM, XUJIHILE, MeCTOIpeGrIBanue) —
HayKa O B3aUMOOTHOILEHMSIX PACTUTENBHOTO U KMBOTHOIO MHpa € OK-
PYXalolen cpeao.

Hunwcenepnan sxoaoeusn N3ydaeT B3auMoneicTBUe o6LIeCTBa ¢ MPH-
porHoil cpedoii B mpolecce OBIIECTBeHHOTO MPOU3BOICTERA.

OCHOBHBIMU OOBEKTAMH OKPYKAIOUIEH CPEAbl, TIOABEPTAIOIIMMHCS
Pa3/NYHbIM BUAAM 3aTPI3HEHUH, SIBISIIOTCS Aumocgepa (3eMHast TTIoBep-
XHOCTb 0 5 KM), eudpocepa (Boanas moBepxHocThb A0 11034 xMm) u a1-
Mocdepa (0 7 kM), 0OBEIMHEHHBIE 00LIAM NOHATUEM Guocgepa. JTio-
Gast IKoCcHCcTeMa, CYILECTRYIOIIAs B HETIOCPSACTBEHHOM BIU30CTH K 3eM-
HOW TIOBEPXHOCTH, IPeCTaBIseT coboit buoceoyeros — sIBICHUE, COCTO-
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haea 8 OcHOBbI 3KONOrMA

Auiee U3 GHOLEHO03a U 3KOTUIIA (YCIOBUIA Cpelsl), The TPOUCXOAT He-
NPEPbIBHBIE TPOLIECCH IIOCTPOSHUST U PA3PYLICHUS OPTAHMKM, OOMEH
BEILECTB U SHEPTUHU. BHOreoLeno3 — 510 COOBMIECTBO XKUBEIX OPraHU3-
MOB, Pa3sBUBAIOLIEECS Ha HEOPTAaHWIECKOM CyOCTpaTe, Ha3bIBacMOM BHO-
TOHOM, B OTHOCHTENLHO OJHOPOAHLIX YCIOBHSIX, OKA3HIBAs TIPU 3TOM
TIOCTOAHHOE BIUAHUE ApyT Ha Apyra. [lo dopmam mutaHua mobas 3K0-
CHCTEMA JIGTUTCS Ha YETHIPE TPYIIIIHL.

1. HexxuBas (abuoTudeckas) cpefa — 9TO BOjd, MUHEPAJILHbIE Be-
IIECTBA, Ta3bl, & TAKKE HEKWBEIE OPraHUYECKUE BEIECTBA U IYMYC.

2. [poayuenTbl (IPOM3BOMUTENU) — JKUBBIE CYIIECTBA, CTPOSIIIIE
W3 HEOPraHWYECKUX MATEPHAIOB BeLIECTBA, UAYIIME B TTHIY XMBOTHBIM
M YETOBEKY, K HYM OTHOCSTCS 3eJICHbIe PACTEHUSI, OCYILECTBISIOLIUE (ho-
TOCHHTES.

3. Koncymenrts! | nopsiaka (¢butodarn), nuraommecs ToIbKO pac-
TUTENbHOI Iponykuueit n xoHcyMeHTs! 11 u 11 mopsiaka (KUBOTHEIE),
TMTAIOIIKECS], B OCHOBHOM, MSICOM.

4. PenyueHTs! (IeCTPYKTOPBI, PA3TIaraTeiu), T.e. MUKPOOPTaHM3MbL
¥ MHOTOKJIETOYHBIE pacTeHus (6akTepuu U rpudkm).

3eMJI COCTOUT U3 PA3TMYHBIX BEUIECTB, B KOTOPBIX COCPENOTOUSHB!
95 M3BECTHBIX XHMUYECKHX 2TEMEHTOB (OCTAIbHBIE TTONYYEHEl B J1ab60-
paropusx). OHu HpeACTaBIeHbl B BIJIE COSAMHEHMI TBEPIBIMU METas-
JIAMH (MCKJTIOYEHHE PTYTh) U HEMETAJLUTAMU, KOTOPbIE TIPH OOBIYHOMN TeM-
TEPAType BCIPEUAIOTCS B TBEPAOM U Ta3006pasHOM COCTOSHIAHN (MCKITIO-
YeHue 6pom). OCHOBHYIO Maccy cOCTaBIAOT 9 aemMeHToB (99.79%): Kuc-
Jopon, — 49.4% umeercst B GOMBLIHHCTBE META/LTOB, B aTMOCQEpe BO3IY-~
xa — 20.95% u B Boxe (H,0), rae ero moss mno Becy ¢OCTapsAeT OKOJIO
90%; xkpemuuit — 25.7%; amoMuHuA — 7.5%; xene3o — 4.7%; KaabLIui
— 3.4%; narpuit — 2.6%; xamnit — 2.4%; maruuit — 1.9% u Bomopon.
Jans 0.21% npuxomures Ha 1010 OCTalbHbIX 86 snementos, [Tpu aToM
3anacel MOMAE3HBIX UCKOMAeMbIX pacTipedeNeHbl Kpaiite HepaBHOMEPHO
KaK TI0 TEPPUTOPUY, TaK U Mo BiAaM, IpudeM 80% pecypcoB, MHOTHE M3
KOTOPBIX Ha I'PaHU UCUE3HOBEHUS, OTpebuiseT ToMbsKo 1/3 HaceaeHust
Jemin. Tak, pa3puThle CTPaHBL, B KOTOPHIX TPOXKWBAET Beero 16% Hace-
JIeHUs1 3eMIH, TOTPeBIIAIOT 00JIee MOA0BUHBL JOOKBAEMOTO MUHEPAITb-
Horo cuipbst (55% Hebdru; 50% rasa; 23-25% yrns; 80% ypaHa u T.1.), a
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f.A. Pa3atoB o GYpPOBLIM PAcTBOPaM

yaenbHoe norpebieHue HedT Ha Aywry HacesaeHus1, HarpuMep, B CLIIA
u SAnonuu cocrapasiet 2.8 1 2.3 TOHH B TOI, [43a OKOJIO 2.5 ThiC. M (mpu-
MEpHO cToNbKO Xe B Poccun) u 3 ToHHB yris. Beero 14 crpan umeror
85% muposbix 3amacoB Hedyti (Poccus — 13%), npu Hacenenun 33% or
MUPOBOTO, B 6 CTpaHAX COCPENOTOYEHO 67% MUPOBEIX 3anacos rasa ( Poc-
cust — 45%) u B 7 cTpaHax ¢ HaceneHueMm 46% OT MUPOBOIO COCPENOTO-
ueHO Gonee 78% samacoB yrus. Passurbie crpaHsl morpe6nsior B 10 pas
GoJIbIIe BIEKTPOIHEPTWH Ha AylIy HaceaeHust, yeM crtpansl CHE
BosnyniHas o6onoyka 3eMid cocTouT U3 a30Ta — 78.09, xucnopona
— 20.95%, aproua — 0.93%, yrnexucnoro raza or 0.02 no 0.32%, a Ha
[IOTIO OCTATBHBIX BELLECTB (B OCHOBHOM HHEPTHBIC raspl) MPUXOAUTCA
0.01%. Oxono 4% o6bema atMochepbl 3aHUMAIOT MAPHL BOABI ¥ NbLAb. B
HUXHEH yacTi arMocgepsl Ha Bbicote 7-8 KM Ha mojtocax ¥ 17-18 kM
HAJl 3KBATOPOM COHEPXUTCS MEPEMEHHOE KOJIMUECTBO TPEXAaTOMHOTO
KucJopoaa (030Ha), HaubONbIIas KOHIEHTPALUS KOTOPOTO HaXOAUTCA
Ha BbIcoTe 20-26 KM W nanaiomas Ha Beicore 50-60 kM. O30H MOYTH 11O~
HOCTBIO MPETATCTBYET MPOXOKICHUIO KOPOTKOBOIHOBOTO YKTpaduo-
NETOBOTO U3NydyeHusl (COMHEYHAsA panuanus), TyOUTEbHOTO ISl BCETO
KUBOTO Ha 3emite. OGHAPYKEHHBIC B HOCTEHME TOMBI HAIl OTAENbHBIMU
TEPPUTOPHAME TAK Ha3BIBAEMBIE O30HOBBIE AbIPbI CBA3AHBI C 3aTPYAHEH-
HOM OTga4elt Tera ¢ MoBepXHOCTU (mapHUKOBbLd 3ddekT). [Ipu 3TOM
CPENHSIST TeMITepaTypa Ha TOBEPXHOCTH 3eMJIM YBEIMUMIIACDH 33 MOCTe-
aHue 100 mer Ha 0.5-0.6°C, sumuss etie Gosblie U3-3a GONBILOTO 110-
CTYIJIEHUA yraexucnoro raza B armocdepy 0.4%, merana 1%, oxcuaa
azora 0.2% B roj, a TaKXe APYruX COCTaBIAomuX GhpeoH,pTop U T.A.
HCTOYHHKAMU TaKMX Ta30B CIYXKUT CKUTAHUE MIPUPOTHOIO TOILIHBA W
AHTPOIOTEHHOE (CO3AaHHOE YETOBEKOM) HAPYUICHHE PaBGOTH MUKPOG-
HBIX c0o001ecTB. OCHOBHBIM PEryisiTOPOM COCTaBa (KAYECTRa) BO3MYIH-
HOTO facceifHa SBAAIOTCS IPOLYIICHTEL, T.€. 3¢/CHHbIE IEPEBhS U PAcTe-
HUS, KOTOPHIE 33 CYET (DOTOCHHTE3a NOTAOLIAIOT YIICKUCILIA a3 U BhI-
nensioT xucnopon. Ha nomo necor (6e3 pacteHuii, kotoprix 500 Thic.
BUIOB) IPUXOANTCS Beero 4.1 MIIpA. ra, WM TOMBKO 8% MOBePXHOCTH
3emuin Iipu 001IEH ee MoBepXHOCTH 51 Mupa. ra. Tlpu arom 1 ra camoro
JIYYIIETO APEeBOCTOSt TIOIIOIAET eXeroaHo 4.6-6.5 touH CO,, BeIesisi
3.5-5.0 TOHH Kuc/10poaa, a YJacTK MeHee Ka4eCTBEHHOTO Jieca noTpe6-
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nasa 8 OcHOBLI IHONOTMM

Js110T b 2.9-4.1 ToHHsl CO, M BBIIEISIOT 2.2-3.2 TOHHBI KACIOPO/A.
IIpuyem 1 ra cochbl B Bospacte 20 et norpebaser 9 Touu CO, B rog, a
B Bospacte 60 et — 13 TOHH, 3aTeM 3Ta CriocoOHOCTh Mafaet. Ecnu 1 ra
Jieca e 1o cnocobHocTH mornomars CO, npuHATE 3a 100%, To mpous-
BOAMTENRHOCTD JIUCTBCHUYHEBIX Jlecos oneHuTest B 120%, cocHOBBIX —
160%, nunosbix — 250%, nyGoBhix — 450%, a TECHBIX IOCATOK U3 TOTO-
151 — 700%. 1 ra 3eeHBIX HACAX/ICHUI B cpeHeM 3a | 4ac OYMINAET BO3-
nyx or 8 xr CO,, KoTopoe BHIIENSIOT 33 310 Bpems 200 yenosex. Bapoc-
JIO€ IEPEBO 3a CyTKM BhimenseT 1801 kucnopona, a 3a MATh MeCALEB (Maii-
ceHTAOpb) oHO morouraeT okoio 44 kr CO,. o nocieqHero BpeMeHn
CYUTAIOCh, YTO JIETKUMM ILIAHETH CIyXat Tpornudeckue feca. Ho uc-
Clle10BAaHUS, TIPOBEieHHbIe yueHBIMI Poccuy, MpUBENU K cencallnoH-
HOMY BBIBOAY, B COOTBETCTBHE C KOTOPBIM, AbIXaHUe 3eMJIH aet B 8 pa3
6osnbliie BeIOpocoB CO,, 4eM BCe MHAYCTPUATIBHBIE UCTOUHUKY B CTPAHE,
BMecCTe B3aThie (aBTOTpaHCNnopt, TOII, MpoMEBIINEeHHbIE IPEANPUATHS
u T.10.). IIpu 3toM yHUKaIbHAs cubMpcKast Talira TTOJHOCTBIO HedTpay-
3yeT BeCh ITAPHUKOBLINM ra3, norioias ero 6onbite Ha 0.24-0.5 mipa.
TOHH, Ye€M B CTpaHe BEIEAACTCA. MexaHM3M 3aKIII04aeTcsi B TOM, UTO B
XOJIOIHOM M CBIPOM KJTUMATe OPraHUYeCKUi YITIEPOA He pasjaractcst, a
CBA3bIBAECTCA B Topde M IpeBeCcUHE. A B TPOTITYECKHX JIecax U3-3a Kapbl
M BIaXHOCTH MPOUCXOIUT CTOIb UHTEHCHBHOE BhuIeneHue CO,, 4To OHH
€/Ba B COCTOSIHHY €r0 MOIJIoIIATh, obecTieunBasl HyNeBoil bananc. Tem
He MeHee BJIaXHbIe TPOIUYECKUE Jieca, 3aHUMas ToabKo 6% cyuin, sB-
JIAI0TCA MECTOM OOHMTaHHUsA NMOYTH 1/2 Bcex GHOJOrNuecKUX BUAOB Ha 3eM-
se. M3 80 TBIC. ChenOOHBIX PACTEHHIT B MUPE TIOAABJISIONIee OOIbIIMH-
CTBO NIPOM3PACTAET B 3TUX jAecax. Eciau yuects, 40 90% NposoBOILCTBUS
PaCTUTENIBHOTO TIPOMCXOXACHUS JAlOT BCero 12 BUAOB PacTeHMH, TO He-
TPYAHO OUEHUTD €TO PE3ePBLI B TPOITUYECKHX JIECaX.

Bcero Ha 3emie HacuuThIBaeTcs okolo 500 THIC. BUNOB PACTEHMIA,
62 Kyacca XMBOTHBIX (0€3 HACEKOMBIX), KOTOPHIe NPeACTABIEHB B OHO-
chepe npumepHo 1.5 MiH.BunoB. 3a nocneanue 300 neT U3-3a XUILHHK-
YeCKOH pyOKH JiecoB, GPaKOHBEPCTBA, CTPOUTENBCTBA FOPOTOB 1 pacTiani-
KH CeIbX03yrofuil, MCTIONMb3OBAHUS PASTUIHBIX SI0XUMHKATOB HCYENI0
120 BUIOB XUBOTHLIX, 4 B OXAMIITNE FOIBI TaKas Xe YJacTb MOXET I10-
CTUTHYTH ellle okoso 100 sunos.
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f1.A. PRsaHos no 6ypoBbiM PacTBOpaM

ITpu 3TOM UTOMacca CyLIM NOTJIOMWAET BIBOE GOMBIIE YIIEKHUCIOTO
rasa, YeM (PUTOTINAHKTOH 03ep, Mopeil U okeaHoB. B HacToslce Bpems
Ha OLHOTO XUTeJIA 3eMIIN NPUXOIUTCS B CPEITHEM MEHEe OHOIO epesa,
B Poccun — okono 5.0 (fosee MOTOBUHBI MMPOBBIX 3aM1ACOB XBOWHEIX
nepeBbeB), CesepHas Amepuka — 2.76, Espona — 1.24, Slnonus, ABcT-
panust 1 Hosaa 3enanmmst — 0.35.

B HacTos1iilee BpeMs JTIOAM CO3AANIY IPUMEPHO 50 MEPTBBIX 30H B MYpe
¢ HU3KUM CONEpXaHHEM KUCTOPONA M M3MEHHIM ITOYTH IOJOBHHY 0~
BEPXHOCTH [U1aHeThl. CeroaHs pa3sHOBUIHOCTH XUBOTHOLO H PACTHTENb-
Horo mupa ucuesaroT B 1000 pa3 6bicTpee OTHOCHTENBHO €CTECTBEHHOTO
nipoliecca sposoLd. A B XXI Bexe 310T K03(hbHIHEHT MOXET BHIPacTH
o 10000, T.e. ucue3HeT MPUMEPHO 1/3 Bcex BUIOB PaCTEHHIA, XUBOTHBIX
W JIPYrUX OPraHu3MOB,

[NoatoMy TpymHO IPENCTaBUTh pa3MePH IMoGaTbHON KaTacTpod sl Ha
3eMie B cllyuyae MCUE3HOBEHMS JIECOB, PEITPORYKLUUS (IIPUPOCT) KOTO-
PBIX, HAIPUMEP, B MPEATYHIPOBOI 30HE B ABA Pa3a HILKE, UeM IOXKHee.
[1aHoMepHOEe U 3KOHOMHOE PacXOfOBaHUE JPEBECHHBL ¢ UCIIONH30Ba-
HHUEM OTXOJIOB U IPYTHX COBPEMEHHBIX 3aMEHHTENEH SABNFIOTCS BaKHeH-
LIIMM MEPOIPUATHEM TIO COXPAHHOCTH JiecoB. Hampumep, ucnonb3osa-
HME MaKyJaTypsl TIPY TIPOU3BOACTBE | TOHHBI GyMarn ¥ KapToHa 9KO-
HoMUT 4.5 M° npesechHH (15-16 B3pocsix nepesbes), 200 M° BOIHL, U B
2 pa3a CHIDKAKOTCS PACXOIBl NEKTPOIHEPINH TIPH ceGECTOMMOCTH HUXKE
B 2-3 paza. Yrwmmsauusa 50 ThIC. TOHH MaKyJIaTypbl 3KOHOMMT 120 ThIC.
CKIAJICKUX KyOOMETPOB ipeBecuHbl U TeM caMbiM 500 ra sieca.

Boanbiid Gacceitt, cocTapsiionuii 71% moBepxXHOCTH 3eMITH, coaep-
XHT 0KoJo 1400 Mte. kM” o6ueii Bogsr. Ha momio MOpeit M OKE€aHOB IpH-
xoanres 1362 min. M° (97.3%) BOIBI, COTEHOCTh KOTOPOI COCTABISET
3.5%. lpuuem 3TOTO ComePXKaHUA CONEH AOCTATOUHO JUIA TIOKPBITHS
TIOBEPXHOCTU 3eMJIU CloeM TOJLIMHOIM 45 M. B Mopckoii Bone comep-
xutcs Gonee 80 anemeHTOB nepuoauyeckoii cucremst .M. Mennenee-
Ba, U3 KOTOpoH usenekaercs Goxee 80% Opoma, Gonee 75% marHus u
0KO0/10 35% TIOBapeHHOM COJIM, B MEHBLIEH CTENEHN PAL APYIUX dJIEMEH-
TOB W3-3a OTCYTCTBHS PeHTAGEILHON TEXHONOIMH.

[pecHad Boma coCTaBJsET Bero TMIIb 2.7% o611ero obbeMa Bo/bl
Ha 3emie, npudeM ToipkKo 0.31% uMeeTcss B JIErKO HOCTYIMHBIX JUIS
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106b14K Mectax. Tak, NeTHUKU cofepXaT 24 MiH, KM’ (69% Beex mpe-
CHBIX BOM), peku — 2120 kv, o3epa 176.4 ThiC. KM’, TOA3cMHbBlE BOABI —
23.4 MAH. M’, KMBBIE OpraHmu3mMbl — 1120 km’ (opueHTHpOBOYHO). TTo
KOHTMHEHTAM PECYPChl PEYHBIX 1 03€PHbIX BOA pacnpesiefieHbl Kpaiite
HepaBHOMepHO: B EBpone u Asuu, rne npoxusaer 70% Hacenenus
MMpa, COCPEIOTOUEHO Mulilb 39% MUPOBBLIX 3aIaCOB PEUHbBIX BOL, a B
GacceitHe AMa3oHKU — 23%. B Poccuu 86% peuHOro ctoka npuxoamT-
cs Ha paitonsl CeBepa, Cubupu m [lansHero Bocroka u Toneko 14% B
O00XHUTBIX 1 PA3BUTBIX paiioHaxX 3aMaTHOM U I0XKHOM YacTell CTpaHsl, rie
MPOXUBACT MOJABIAIONIASl YACTh HACENEeHUs. [Ipr 5TOM TONBKO 03epo
Baiikan conepxut 80% npecHoii Boasl B crpavax CHT. Mnowans
OpolTaeMbIX 3eMellb B mupe coctaisiet 230 min. ra (1/6 Beeit miouanu
IOCEBOB), HO OHU JAIOT [IOJIOBUHY CEIbCKOXO3SIUCTBEHHOM MTPOAYKLIMHU,
TIpu aToM st BBIpanIMBanKs | TOHHBT MIEHULE Tpebyetcs 1500 ToHH,
1 Torna puca — 7000 TorH, 1 ToHHa x101MKa — okono 10000 T Bogsl. Ha
ofHy 6aHKy KOHCEPBOB U3 oBolueil 1 ¢ppykToB TpatuTcs 40 1 BodbI, a
JUTA MPOU3BOACTBA CYTOYHON HOPMBI [TUILEBBIX MPOIYKTOB Ha OLHOTO
yenoBeKa TpebyeTes He MeHee 6 M° BOMIbI.

8.1 AHTPOMOTEHHOE PASPYLUEHUE OKPY}AIOLLENA CPEAbI

AHTPOTIOTEHHAsI «Harpy3ka» Ha OKPYXalollylo cpeay MOXET OBITb
MPUPOIHO¥ (YparaHse{, 3aCyx, ONMYCTbIHMUBAHUE, 3EMJECTPICEHHUS, Ha-
BOJZHEHHSH, OMOJI3HU, CEJIM, TABMHBI, KAPCT, UYHAMK, BYJIKAHU3M, Yac-
ThIE JIMBHU, 0COOEHHO C rPaaoM U 3pO3Hs TOYBHI) U CBA3AHHBIE C YEI0-
BEYECKOM IEATENBHOCTBIO (CTPOMTENLCTBO TOPOJOB, U3OLITOUHAS Bbl-
pyOKa 71ecoB, ocyLIeHHe HOI0T, TPOMBILIEHHOE NPOU3BOACTBO, Paln-
auus, 1IyM, 3J1eKTPOMATHUTHBIE U3J1y4eHUS U COPOC HEOUUIUEHHBIX
CTOYHBIX BOJ Ha CYLIY U B BOAOeMbl). [Ipy 3TOM HEKOTOpHIE MPUPOA-
Hbl€ KaTaKJIM3Mbl YCKOPAET AeATeNbHOCTb YesnoBeka. Hanpumep, 3acy-
XU JOMOJHUTENbHO BO3HUKAIOT IIPU HEAOCTATKE JIECOB U BOAbI, KAPCTBI
TIpy 10GHIYE OE3HBIX UCKOTIAEMEIX, B PE3YJILTATE UETO B PARE PErUO-
HOB OTMeUeHa ycanka rpyHTa oT 150 MM 10 9.0 MeTpoB, YTO IPHUBOAUT K
HAPYIIEHHIO BOAHOTO U TEMJOBOTO PeXHUMa, 3a00Ja4MBAaHHIO TeppU-~
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TOPHUM 32 CUET MOATOKA IPYHTOBLIX BOJI, U3MEHEHHMIO MHKPOKIIIMATa U
pa3pyieHuo nocTpoek. TeppuTopust nycTsIHU 3aHuMaet 9115000 KM’
wnu 6.7% Beeit mopepxHocTH ¢y, Tporiece OMyCTHIHUBAHUS HIET CO
CKOPOCTBIO 7 KM'/T 1 IO YrPO30i HaXOIMICs erle 0Komo 30 MITH.KM®
(19% ot obuieii cywu). B KanMblkuy onycTBIHUBAKUIO TTOABEPXKEHBI
4.9 MJIH.Ta, M3 KOTOPBIX 1.8 MJIH.TA HAXOMSITCS B CTAlHK OUYEHB CIIBHO-
ro ONMyCTHHUBaHUS. B AcTpaxaHCKOM 00JiacTH ILIOMIanb Aerpaxupo-
BaHHBIX IMacTOML cocTapasgeT 1.3 MaH.ra, U3 HUX 250 ThIC.TA TTONBUX~
HBIX MecKoB. To Xe caMoe MPOUCXOINT B TIPEATYHAPOBOI U TYHAPOBOH
30HE B Pe3yNIbTaTe BHITOPAHUS, HAPYIIEHNS TOYBEHHOTO W PACTUTEND-
HOTO TIOKPOBOB NP OCBOSHUN MECTOPOXKIECHUIN NMOIe3HBIX UCKOIae-
MBIX, [P 9TOM IUIOLIALB OJICHBUX MACTOUL 32 3TO BPEMSi COKpaTUIACh
Ha 20 miH.Ta. Ho HecMOTpS Ha XecTKMe YCIIOBHS B NYCTHIHHOM MecT-
HOCTH IIpoxkuBaeT 384 MitH. uestoBek. He MeHbLIMIA BpeJ MPUHOCUT BET-
poBas U BojgHas 3po3us. Tak, CHOC TIOBEPXHOCTHBIMY Bomamu 20 cM
FIOYBHI TIOZ ITOTOTOM Jieca TPOUCXOINT 32 174 ThIC.JIeT, oM JIyToM — 3a
29 ThIC.JIET, TPU NPABUILHOM ceBooBGopoTe — 32 100 seT, a npu cesHUn
MOHOKYJBTYPH KYKYPY3H BCero 3a 15 nieT. Dpo3us Mmoyssl npusela K
MOJIHOM noTepe wIogopoaus 6oee MOTOBHHBL BCeH TMAIIHU MHUpA.
ExeromHo u3-3a 3p03MM BBRIOBIBAET M3 CENBCKOXO3MCTBEHHOTO 000-
porta ot 50 10 70 Thic.kM” 3eMenb (Goee 3% SKCILyaTHPYEMOH TIaliHy
Bron). B Poccuu mionians 3po3nOHHOONIACHBIX M TONBEPXKEHHBIX 3P0~
3UM CETBX03Yroamit coctapasieT 124 mux.ra (56%), w3 Hux 87.3 miH.ra
MALIHH.

AHTPOIIOTCHHASI «HATPY3Ka», CBSA3aHHAs C JEATENBHOCTBIO YeJIOBL-
K4, MHOTOTPAHHA, TaK KaK COBPEMEHHBIA MEPUOI PA3BUTHI MUPOBOIH
IKOHOMMKHM MPEAYCMATPUBACT UHTEHCH(bHUKAIIWIO TPOU3BOACTBA, YBE-
JIMYeHHe o0bEMOB HCITONB30BAHUS TIPUPOTHBIX PECYPCOB H, KaK Cled-
CTBME, TIOCTYILIEHNE BO BCE BO3PACTAIOMINX MACIITabax BPEAHBIX Be-
LIECTB B OKPYXAIOLIYIO cpeny. B Mupe exeroaHo nobutsaercst Gonee 1000
MIPJ. TOHH TOPHBIX ITOPOJI, M3 KOTOPHIX B cperHeM 50% rpeBpallaior-
cSl B OTXOIEI.

Tpu 3TOM OCHOBHASL JIOJIS 3ATPSI3HEHMS OKPYXAOLIEH Cpelbl MpU-
HaUIEXKHT CIEAYIOIUM OTPAaCcisM NMPOMBIIIIIEHHOCTH.
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8.1.1 3HepreTHueCKasa NPOMbILNEHHOCTh

SBasieTcss OMHOM U3 «MEPEIOBBIX» OTPAcIeii No BHIOpoCy B aTMoCcde-
py 3aTPSI3HMOLINX BELECTB, YTO CBA3aHO B [IEPBYIO ouepeas ¢ paboToil
TEILIOBBIX 9JIeKTpocTaHlMi (B 1993 . 5.9 MaH. TOHH Wiu okono 27%).
C6poc CTOYHBIX BOX B BOTOEMBI cocTaBui 1.32 MJIp,El.MJ, U3 KOTOPBIX 04K~
LieHO ToIbKO 12%. KpoMe 3T0ro MHOTOUMCIEHHbIE 30IOLLIAKOOTBAIbI
CTAHOBSITCA UCTOYHHKOM 3arpSA3HEHHUS MOL3EMHbIX BOI.

KT cTaHnapTHBEIX SHEPTETHYECKUX YCTAHOBOK COCTABJISET BCEro
30%, 1103TOMY U3 KaxXIOW TOHHBI TOIUTHBA HMOYTH 700 KT TpaTHTCH Ha
Harpes BOAbI, Bo3ayxa, annapatypbl. Ha otmensHbix cranumsax KITI xo-
cTurHyT okoj10 40%, Ho 910 Npefe (Mo 3aKOHAM TEPMOITUHaMUKH 44%),
O3TOMY HEOOXOIMMO MCKATD APYTHE HYTH TIONYYSHUS SHEPTUH, HATIPU-
Mep, UCMONh30BaHUEe MarHUTOrHaporeHeparopos, rae KI1J cocrasnsaet
okoo 65%.

8.1.2 MeTannypruyeckuii KOMNNeKc

Ha nomio Metamtypriun npuxoautcst okono 40% BBIOPOCOB BPEAHBIX
BELIECTB, B TOM YHC/C [0 TBEPABIM BELLECTBAM 0K0J10 26% M 1O ra3006-
pasHbIM 0KoJ0 34%. TIpy 9TOM NpeanpUsTHST TOPHOI METAILTYPr1H BBIO-
pocwy B atMocthepy 3.23 MJIH. TOHH BpeAHBIX BEIIECTB, H3 KOTOPbIX OYH-
weHo tonbKo 60%. MpuyeM B roponax, rie pacioNekeHb! KPYIHbIE MTPe-
MpPUATHS OTPACTiu, 3arpsi3HeHue Bo3nyxa gocturaer 10-15 IJIK, c6poc
Honbiioro obreMa HEOYHLIEHHBIX CTOYHBIX BOI CWIbHO 3arpsi3HACT NOX-
3eMHBIC BOZBI, a IIOYBEHHBIN IIOKPOB 3arpsisHAETCS Ha paccTostHim 60 kv
OT UCTOYHKKA 3arpsazHeHus. [Ipennpustus upeTHo# MeTayutyprum B 1993
BEIOpociIM B aTMocdiepy 1.45 MITH. TOHH BPEAHBIX BEIIECTB, & KOHLIEPH
«Hopuisckuit Huxens» — 2.34 miH. ToHH. O6beM cBpoca CTOYHBIX BOJ
cocTasma 537.6 Man. M°, a o «HopuisckoMy Hukemo» — 132 MitH. M.
B ropogax, rie pactiofoxeHsl NPEAIPUSTHS IIBETHON METAILTYPTHH, 3ar-
psI3HEHUe TIOYBEHHOTO MOKpoBa npesbiaet [IJK ot 2 go 300 pa3, mpu
3TOM Ha paccTostHHM 20-30 KM OT UCTOMHHMKa 3arpsA3HEHUS fapaMeTpsl
IKOCHCTEMBI YXYAHIAIOTCS Ha JBa mopanka (¢ 80% no 0), T.e. npakTHyecKu
MeprBast Guocdepa. I1pu aToM uist BEIpabOTKU | TOHHEI CTanu Heo6xo-
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OUMO J0ObITh, BHIBE3TH U IIEPEIUIABUTD 2 TOHHBI PyAbl M 1.5 TOHHBI KOK-
ca, a py BbIpaboTKe 1 TOHHBI CTAIM 13 METAIUIONOMA AOCTATOYHO 1.2 TOH~
HBI IIUXTHI, cogepxaineii B cpeaHem 0.5 TOHH MeTajutonoma. s mosny-
yeHus | TOHHBL MEJH K3 PYAbl HeoOxommMmMo epepaboTats 500-800 ToHH
PYIOHOCHBIX Topoa, (Bbixon 0.15-0.18%), a Ha nonydyeHHe 1 TOHHEI a1i0-
MHHMA pacxoxyercs 18-20 teic. KBT.4 3/1€KTPOSHEPTHH.

8.1.3 TonNMBHO-IHEPreTUHEeCKUA KOMMNEKC

B 1993 1. HedTenoOBIBAIOIIASI IPOMBILUIEHHOCTE BEIOpOCHIA B aT-
Mocdepy OKo0 2 MJIH. TOHH BPEAHBIX BEILECTB. YTHIM3alKs MOMyT-
HOTO Tasa cocraBuia Toasko 80%, a B dakenax exXerofHO CXUIaeTcs
10-13 MJIpI.M® HOTYTHOTO ra3a, IONHAS MepepaGoTka KOTOPOro Ghbuia
Gt 9KBUBANEHTHA 70 MJIH. TOHH HOMOIHUTENbHO No6bITON HedTu. [Tpu
CcXUraHum rasa B paguyce 50-100 M oT ¢akena NpOUCXOIUT HapylieHue
(OHOBOTO PACTHTENBHOrO TIOKPOBA, @ HA PACCTOSIHMM 10 4 KM yIHETe-
HME PAaCTUTENBHOCTH M3-3a TEILIOBOIO 3arpsisHeHUs atMocdepst. ITpu
3TOM YIIEBOAOPOMIBI, AMMHAK M OKCH/ YIJIEPOAA MUIPHPYIOT OT MCTOU-
HHUKA 3aIpa3HeHKs Ha 15 kM, ceposonopol Ha 5-10 KM, OKCHI asora ¥
JHOKCHA cepbl Ha 1-3 kM. TToTepu yIeBOZOPOAHOTO CHIPBS IIPY 100K -
ye, TPAHCTIOPTHPOBKE, XPAHEHWH ¥ MCIONb30BAHNUM COCTABIAIOT 8-12%
€r'0 MUPOBOH LOGBIMHM, IPUYEM TOILKO B OKEAH NPY IKCILTyaTalliM MOP-
CKOTO TPAHCIIOPTA €XETOAHO MOCTYNaeT 2.5 MJIH. TOHH He(TH U U3 Apy-
IMX MCTOUHWKOB — 7.5 MIH. TOHH. B OBEPXHOCTHBIE BOZOEMEl cOpO-
LLIeHO 25,3 M. M’ CTOYHBIX BOI, €XeroHo 106bBaeTcs Gonee 1.0 MIpLM
TMOTYTHON MHHEPATH30BaHHOM BOABI, COAEpXallell TOKCHYHBIE Bellle-
cTBa, 60-90% KOTOpPOii UIET Ha 3aBOJHEHUE C LEIbIO TOAIePXKaHHS Tiia-
CTOBOTO JaBfieHus. BaxHERIIIMM MOMEHTOM SIBJISICTCS TO, YTO HPUPOCT
H06buM | MyH. ToHH HedTr npu UHTeHCUPUKALMU e TOOBIUM MyTeEM
3aBOJHEHUS TPECHBIMK WM TUIACTOBBIMM BOJaMH, (PHU3UKO-XUMHYEC-
KMMH, THAPOAMHAMYECKUMH, TETUIOBBIMU, MUKPOOHONIOTHYECKHMU ME—
TOZAMH, 4 TAKKe ¢ TOMOIIIBIO YIBTPa3ByKa 1 BUGPALIMK B HECKOJILKO pa3
JenIeB1e, YeM IPUPOCT TOTO Xe KOIMYecTBa HehTH NpH pa3BeaKe Mec-
topoxaeHuid. I1pu 510M NoBbILIeHME HEDTEOTAAUN TOAbKO Ha 1% paB-
HOCHJILHO OTKPBITHIO HECKOJIbKUX KPYNHBIX HeTAHBIX MECTOPOXIECHHHA.
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CyMMapHoOe NoTpeblieHHe MPEeCHbIX BOM TIPH Pa3Befike M SKCILTyaTaluu
B 1985 . cocTasuno 1.7 MADA. M’, B TOM 4HClIe Ha 6ypenune — 0.07, 3aBoa-
HeHUe — 1.2, X03s1iicTBeHHO-ObITOBbIE HYXIbI — 0.2 U npoune — 0.2,
[Tpu 3T0M IMpecHas BOA [IPOXOIUT CHCTEMY OYMCTKH, BKIIOYAKOLLIYIO KO-
aryJSILMIo, OTCTauBaHue H GUIBTPOBAHHE U MEPEN 3aKAUKON B CKBAXHU-
HY JOMKHA YIOBJIETBOPATH ONPeNEIeHHBIM TPeOOBAHUSM: CONEPXKAHUE
TBEPIBIX YacTUL He OoJiee 2-5 Mr//1; pacTBOPEHHOTO KUCI0poaa He fonee
0.1 Mr/m; KOppo3uoHHasA akTUBHOCTb He Bosee .15 MM/ron; momHoe oT-
CYTCTBHE CYbL(hATBOCCTAHABIUBAIOIUX GAKTEPUit, SIBISIOWMXCA VCTOY -
HUKOM ofpasoBaHust ceporonopona. [TpH 3ToMm oT B3anMoaeiCTBUA TIpe-
CHO U TOA3EMHBIX BOJA MPOUCXOUT HAPYIIEHUE XUMUYECKOTO (Cone-
BOTO) PABHOBECUS M aKTUBH3ALMsI OKUCIUTSILHBIX TIPOIIECCOB ¢ 00pa-
30BaHUEM B IUIacTe U TpyOax ocafika KapGoHATOB U Cy/b(aToB Kalblus
W MarHusi, CHUXaloWHX 3¢ dekTHBHOCTL 806bYH 11edTH. Jnst npeayn-
PEXIEHUS 3TOTO SBJIEHHA B CKBAXMHY JOKHA 3aKaYWBaThCH BOAA, CO~
BMECTHMasl 10 XHMHUECKOMY COCTaBy € TUIACTOBOI BOMOM, a TAKKE HC-
MOJIB30BATHCS. MHIMOUTOPLI COMEOTNIOKEHNI B KOMIUIEKCE ¢ NOMHMepa-
MU, GakTepuLIMAaMH W OPYTUMU aKTUBHBIMH BelnectBaMu. ExeronHoe
OTYYXIEHHE 3eMeb COCTAaBAsAEeT 0K00 40 THIC.TA, TPHYEM PEKYJIBETHBH-
pyeTes TOMbKO oKoo 10 Teic.ra. 3arpsisHeHHe OB HedThIO MPEeBbILIAET
¢hoHOBOE B 1ECATKH pa3 (B MeCTax, CBA3aHHBIX C ee NobbIueil, nepepabot-
KOW, TPacTIOPTHPOBAHHEM U PacnpeAeNeHHEM), H, HAIIPUMED, Ha paccTo-
aHum 10 KM OT KpYITHOTO ropoja NpeBLILEHHe COCTaBaseT 10 33 pa3 u
6onee. 1 HAMARHOCTR PaCYETHBRIM MYTeM TIOKA3aH PacXol BO3LYXa. ISl
CropaHus MOIYTHOTO HPHPOIHOTO Tasa.

Ipumep. TIpupoIHEIi ra3 COTEPKUT B cpeaHeM 85% MeTaHa, 6% Kuc-
nopona, 3% oxkcuaa yraepona, 1.5% asota, 4.5% muokcuaa yraepoaa.

Kakoit 06beM BO3IyXa HEOGXOIUM ISl CTOPaHHUA 1M’ 3TOTO rasa (co-
flepKaHye KHCIOPoaa B Bo3nyxe okoo 21 %)?

Pewenue. B 1’ (1000:1) nipupomsoro rasa cogepxurtcs 850 1 (37.95
Mosisi) MeTaHa, 60 11 (2.68 mons) srana W 30 1 (1.34 monis) okchaa yrne-
pona. OcraipHble COCTABAAONME (A30T, AMOKCUI YIJIEPO/IA, UHEPTHbIS
ra3el) He MPUHUMAIOT YJACTHA B TOPEHUH.

CH,+ 20, = CO, + 2H,0,
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LA, PazakoB no 6ypoBbIM

T.. Ha cropaHue | Moss MeTaHa TpebyeTtcs 2 Moist Kucnopoaa, Ha 37.95
moJist norpebyercs 37.95-2 = 75.90 mons O,.

C,H, + 3.50, = 2CO, + 3H,0,

T.e. (U1 cropaHus | Mond 3TaHa Tpeyetca 3.5 Mona O,, a A1 CropaHust
2.68 mons ataHa notpebyercs 3.5:2.68 = 9.35 mons O,.

C0+0.50,=CO0,.

T.€. IULSL cropalus 1 Moas okcuna yrnepoaa tpebyercs 0.5 mons O,, a st
cropanus 1.34 Mo CO notpebyerca 0.5-1.34 = 0.67 mons O,.

Bcero nmorpebyetca 75.90 + 9.38 + 0.67 = 85.95 mons O,

B In® Boamyxa comepxurcst 210 n (9.38 Mons) O,, [03TOMY TSt Cro-
paHus | e NPUPOAHOTO rasza notrpedyercs Bo3ayxa

85.95

038 = %17 Yyl

V=

YMHOXbTE 3Ty Uundpy Ha 13 MAPLM’ rasa CKHIAEMOro eXErojHoO

TOJNBKO B (PaKeax U MPEACTaBLTe MAcITabbl IKOMOTHYECKON KaTacTpo-

oi. [Ipn poHTaHAX THKBUAMPYEMbIX B TedeHue 3-360 cyTok u Gonee, a

TaKXKe MPU UCTILITAHUM CKBAXHH B aTMOCHEDY BBINYCKAETCS 3HAUNTENb-

HOE KOJMYECTBO MIPUPOAHBIX Fa30B, COAEPXKAIIMX CEPOBOAOPOR, NPH
CXMTAHMU KOTOPBIX 06pa3yeTcsi CEPHUCTBIA aHTHAPKI ITO CXeME

2H,S + 30, — 280, + 2H,0

B ycTOBHsIX BBICOKMX TEMIIEPATYP BO3MOXHO 00pa30BaHUE CEPHOTO
AHTWIPUAA BCAEICTBHE OKUCICHUS CEPBI 10 MIECTUBATEHTHOTO COCTOSI-
Hus. [1pu 3TOM CEpHUCTBIA U CepHbI aHTUAPUI (ra3bl) MOTYT BEYHO
B3aMMOJEIMCTBOBATH ¢ MapaMy BOAb! ¢ 06pa3oBaHUEM CEPHUCTOM U cep-
HOH KMCJIOT, BbIlIaZeHWE KOTOPHIX MPUBOIHUT K OTPABICHUIO Beeit BUO-
cpeabl. KonnuecTBo cepHUCTOTO aHTHAPKIA, 06pa3yIOLErocs Mpy CKHU-
TaHMH IPUPOLHOTO ra3a B TeYEHME | CYTOK, MOXHO ONPENEINTh 110 hop-
myne Q =nMC, rae n = 0.44 — KOAMYECTBO MOJIEH CEPOBOAOPOHa B | M°
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rasa, cogepxaluero 1% ceposomopoza; C = 6.5 — KOHLEHTpaUUa ce-
poBogopona, %; M = 64 — Moneky/IApHas Macca CEPHUCTOrO aHTHI-
puna; I = 2.0 MTH. — 1e6UT CKBAXHMHBI, M°/cyT. Toraa B BO3ayX Bhide-
JIUTCSL CEPHUCTOTO aHTUIAPHIA

Q = 0.44-64:6.5-2000000 = 366 T/cyT.

Hedrenepepabatbipatoniag npoMbiuviennocts (28 HII3 Poccuu)
BBLIOpACHIBAET B aTMOCEPY €KETOAHO B cpenHeM | 190 ThIC. TOHH BpEeIHbIX
pelecTs. BuIOpock! nepepabaTeiBaeMoit HediTu COCTARITSIOT OKONO 4 KT/T,
TEXHOJIOTHYECKHE NMOoTepU HedTH U raza okono 2%, a Ge3Bo3BpaTHbie
okono 1%. CepbesHyio NpobieMy MpPEeACTARISIOT TAXKEbIC OCTaTKH Ie-
pepaboTku HedTH (KHCAble I'YIPOHBI), KOTOPBIX €XEroIHO CKATLIMBACT-
€Sl COTHH TRICAY TOHH W KOTOPHIE, MONANasd B BONOSMEI, 06palyloT TOH-
KYIO TUICHKY, CHIDKAIOIUYI0O MHTEHCHBHOCTE (hOTOCHHTE3A, U KaK Clel-
cTBHE, rMbeNb YaCTH HU3LIMX OPraHW3MoB. Ha HYXIEI npou3BoICTBa
€XETOIHO PACXOYETCA B CPEAHEM OKOJI0 290 MIH. M’ BOIHI IIPH €€ YIelb-
HoM pacxone oT 0.025 mo 2.2 TouH Ha 1 TOHHy riepepabaTbiBaeMoif He-
¢1u. IIpu 3TOM €eXeromHslit cpeHUR cOpPOC CTOYHBIX BOJ COCTABISIET
16.5 min.M’, U3 KOTOPBIX 3 MIIH.M’ 6€3 OUNCTKH.

Ta3oBast MPOMBILUIEHHOCTD €XEr0JHO BHIOpachiBaeT B atMochepy 6o-
niee 2.0 MJIH. TOHH BPeHbIX BEIIECTB, U3 KOTOPHIX TOJAbKO 18.9% ynariu-
BaeTCs U 06e3BPEXKUBACTCA, B CBA3M € YeM XUTeNeH psiia HaceIeHHBIX
MYHKTOB MPUXOIMTCS Jaxe oTcesisTh. M3 ucnosb3oBaHHbBIX B 19991 56
MITH. M’ BOIbI COPOIIICHO HEOUHIIIEHHBIX CTOUHBIX Bol 21.3 MM’ (38%).

YronbHas NPOMBILLIEHHOCTE B 1993 T BEIGpocuna B aTMocdepy OKo-
110 384 TBHIC. TOHH BPELHBIX BELIECTH, 4 B TIOBEPXHOCTHBIE BOLOEMbI COPO-
WeHO 664 MITH.M® HEOUMILEHHBIX CTOYHBIX Bod. B 1992 1. HapyweHo
135 ThIC.ra 3eMeJib, U3 KOTOPHIX PEKYJBTUBUPOBAHO TOJBKO 2.0 ThiC.Ta.
Exerogno o6pa3yioTcsi COTHH MWITHOHOB TOHH 30JI0ILIAKOOTBAJIOB
(TEPPHKOHOB), KOTOPHIE 3aHUMAsI TUIOAOPOIHEIE 3€MIIH, 3aTPSI3HSIIOT J0-
TIOJHUTE/BHO NOA3EMHbIE BOIBI M [TOYBEHHBII TOKPoB. Jls HarsigHoc-
TH PacyeTHbIM INyTeM MOKa3aHo, KaKoi 06beM Bo3nyxa Tpedyercs uist
CXXUTAHHUs KaMEHHOTO YIJIsi M 00beM 06pasylomuxcs MpogyKToB cropa-
HUS.
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10 6yYPOBLIM PacTBOPaM

Ilpumep. KaMeHHBIH! yronib, UMEOLHH cocTaB (110 Macce):

84.0% C, 3.5%S, 7.0%H, 4.0%H,0 u 1.5% HecropaeMbIx nprmMeceit
COXIJIM B BO3IYXE, B3ATOM ¢ 20%-HbIM M30bITKOM (COIepXKaHIe KMCIOpo-
J1a B Bo3ayxe okono 21%). Onpenennts 06beM BO3nyXa Ha CXHraHue 1 ko
yuis M 06beM 00PA3YIOLIMXCST TPOLYKTOB cropadust rpu 227°C 1 gasie-
Huy 700 MM.PT.CT. (ATOMHBIE MACCHI YIUTHIBAIOTCS C TOUHOCTBIO JO Of-

HOM AecATol)?

Pewenue.
CocTaB KAMEHHOTO YIIIST MOXHO TIPENCTABUTD B BUJE TaOTALIBE
DreMeHT ColepxaHue B KaMEHHOM YIJIe
% /K0 MOJIB/KT

C 84 840 70

S 35 35 1.09

H 7 70 35

H,0 4 40 22

30714 L5 15 —

TIpy cropaHuy KAMEHHOTO YIS TIPOMCXOAAT peaKimu

C+0, = CO,
$+0,= SO,

H,0+0.50, = H,0

T = N, = Icoy
TIs = Moy = Tis0,
ny,= 0.510, = my,0

Ha ocHoBaHMY NPUBEACHHBIX PEAKLHIl M YKA3aHHOTO (B MOJISIX) CO-
HePXaHUs JEMECHTOB B KAMEHHOM YIJIC OTIPeeaeTCs Pacxod KUCIO-
pozna 1 06beM ra3o06pasHbIX MPOAYKTOB cropaHust nipu 227°C, JaHHbE
KOTOPBIX IIPE/CTABIEHBI B Tabnuie

Conepxanue Konuyectso uspacxo- | Konuyectso nmomyyeH-
5JIEMEHTA B yIrjle, | ZOBAHHOIO KHUCIOPO- HOIo ra3006pasHoro
MOJIb/KT na, MOITb BELLECTRA, MOJb

C 70 70 70

S 1.09 1.09 1.09

H, 35 17.5 35

H,0 22 — 22

Beero: 88.59 108.29
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J1ns ra3oB 0ObEMHBIE OTHOILIEHHS COBIIANAIOT ¢ MOJBHBIMH, T.€. 21%
KUCIIopoaa 1o o0beMy COOTBETCTBYET Hanuuuio B 100 Monmsax cmecu 21
Mons KHCopoaa 1 79 Moneit ipyrux tasos (N,, Ar, CO,). Jns cropaHus
1 xr yras HeoGxonumo 88.59 Morneir O,, KoTopble cofepXaTesa B X MOJISIX
BO3/lyXa, TIPM 9TOM OCTaeTCst Y MOJIEH HETropIoYux rasoB

21 —100—79
88.59 —x—y
5.59- 97
Xx= _ 8539100 4229 monda;  y= 89D 343.3 mons

21 21

3
1 Monb raza 3aHuMaeT 06beM 22.4 1 wim 0.0224 M7, Toraa o6beM BO3-
nyxa IULsl cTOpaHus | KT YISl COCTaBUT:

422.9-0.0224 = 9.43 v 1!

Ipu cropauuu 1 Kr yruist oopasyercs 108.29 mons ra3oB u octaetcs
343.3 Mons HETOPIOYKX Ia30B, KPOME TOTO, IO YCIOBUIO 3a0aYH BO3AYX
Gepercs ¢ 20%-HbIM U30BLITKOM (JUTIS JIYYILEro CropaHus), T.e. Ha
422.9-0.2 = 84.58 Mons 6onbuie. Takum 06pa3oM, ob11asi cCMeCh TOTIOY -
HBIX ra3oB Oyner comepxarh 108.29+334.3+84,58 = 527 moneit.

O0BeM 3TOi ra3oBOi cMecH omnpeneseM no dopmyse:

nRT 527-0.082-500-760 3
= = = = "
v P 200 23485.9 1= 23.49m" !!!

(1IpH NOACTAHOBKE BEMMYMH B3ATO 3HaueHue R = 0.082 m-atm/K, no-
3TOMY ZaBleHWe, KOTOPOE B 3TOM CIIy4yae CJeAyeT BHIDAXAaTh B aTM.,
6yaeT paBHO:

700 MM.pT.CT

P= , &TM.).

760 MM pT.CT.

HerpynHo npencraButh Maciitabbl 9KOJIOTUUECKOro GeJCTBUSI [IPU
€XEeroHOM CXUTaHUM COTEH MUJUIMOHOB TOHH KAMEHHOTO YTJISL.
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8.1.4 XuMHuYecKHii 1 HeGTEXMMUYECKUH KOMNAEKC

B 1992 r. npeanpusitust OTPAciK BHIOPOCHIH B aTMocdepy 1.6 MIH.
TOHH BPeIHbIX BEILECTB, YTO COCTABISIET 0OKO0JI0 6% Beex BbIGpocos B Poc-
CHH, TIPY 9TOM OTMEYEHO 3arPsi3HEHHE 0YBEHHOTO IOXPOBA BhIILE HOPM
TTAK BOKpyT ropofioB B pamuyce 0 5 kM. F3 2.9 kv’ crouusix Box, cGpo-
LIEHHBIX B TOBEPXHOCTHBIE BOABI, OUHIIEHO TobKO 20%. [pennpusarus
KOMILTEKCa SIBJISIOTCS MCTOYHUKAMM 3arpsi3HEHUs! [IOA3EMHBIX BOI Me-
TaIAMM, METAHONOM, (DEHOIOM B KOHIEHTPALMAX, HOXOAAILHUX 0 CO-
TeH Thicsy TIAK Ha miotnaasx B JECATKM KBAIPATHBIX KWJIOMETPOB, YTO
JeT1aeT HEBO3MOXKHBIM UCTIONB30BaHHE BOAOHOCHEIX TOPHU3OHTOB IS ITH-
TBEBOIO BOTOCHAOXKCHHSA.

8.1.5 TpaHCcNOPTHO-AOPOKHDIA HOMNAEKC

Ha navano XXI seka Ha 3emiie akcrutyatupyercs 6omee 500 MiTH. aB-
TOMOOWIEH, Ha JOJMIO KOTOPBIX NMPUXOANUTCS HO.bIie ONOBHHEL BCEX
BpEIHBIX BRIGPOCOB B OKpYyXawlLyio cpeay. B Poccuu u3 43.8 MiH. TOHH
€XETONHEIX BLIOpPOCOB B aTMocdepy, Ha AONI0 ABTOTPAHCHOPTA TIPHXO-
autes 22.0 maH. ToxH, ITpu cpemHeM npobere 15 ThIC.KM 3a o KaxXIbli
aBTOMOOGIITE CXKMFaeT 2 TOHHBI TOTUTMBA U OKOJO 26-30 TOHH BO3IyXa, B
ToM uucne 4.5 TOHHBI KHcaopona, yro B 50 pa3 Gosblie NOTPeGHOCTH
yenopeka. [Ipu 3ToM aBTOMOGUNE BEIGpackiBaeT B atmocdepy okoxo 200
BpEIHBIX BEUICCTB, B TOM YUCHIE: AMOKcHaa ymepoaa — 700, nuokcuaa
a3zora — 40, HeCropeBIINX YIeBOLOponoB — 230 U TBEP/bIX BEIIECTB —
2-5 kr/rox. CymMmMapHast MOLIHOCTb IBMraTenell aBTOMOOUIICH B MAPE U
Poccuy 3HaYMTEIBHO PEBLINIACT YCTAHOBAEHHYIO MOHIHOCTD BCEX TEM~
JIOBBIX 271eKpoCcTaHLMH. COOTBETCTBEHHO M FOPIOYETO aBTOMOGHITH «Che-
IAl0T» GOJbIIIEe, YEM TETIOBbIE SITEKTPOCTAHIINH,

KenesHodopoxHbiit TpaHeopT B 1992 . BeIGpocua B arMocdepy
465 THIC. TOHH BPEAHBIX BEILECTB, U3 KOTOPHIX TOJIBKO 28.6% yn0BIeHO
1 006€3BpPeXEHO, a OT NEPSIBIKHAIX HCTOYHMUKOB BBIOPOCH! COCTABUITH
Gonee 2 MJIH.T.

Boznymnmil Tpanciiopt B 1992 1. BhIGpocu B arMocdepy 280 Toic.
TOHH, OT CTALXOHaPHEIX VCTOYHUKOB 42 THIC. TOHH BpeIHbIX BENIECTB,
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M3 KOTOPBIX 00e3BpexeHo Goabine 18%. Ha MOMBIKHbLIX AOPOKHBIX
06beKTaX, 3AaHUMAIOIIUXCSA CTPOUTENBCTBOM M 3KCIDTyaTalWedl Jopor,
€XEroHO BhIOpackiBaetcs B aTMochepy 450 ThiC. TOHH BpeAHbIX BELIECTB,
OT cTalMOHapHBX — 180 THIC. TOHH U OT achaIBTOCMECHTENbHBIX YCTAHO-
Bok ot 70 o 300 TonH. Kpome Toro, MHOTHE BUABI TPAHCIOPTA CO3MAIOT
HEJONYCTHMO BBICOKMIt IIyM B rOpOax, CO3JalOMMil AMCKOM(OpPTHBIE
yCJ10BUS TIPOXKUBaHHUSA YETOBEKY (BOT TIOYeMY MHOTHE M3 HAC XOTAT Mo~
KOsL M TUIIMHBL U €IyT B JIeC, HA a4y ¥ T.JI.). YABTpa3ByK, HHGPa3BYK U
TUIEP3BYK He BOCMPUHUMAIOTCS YXOM YeJJOBEKa, HO OHU TakXXe MOTYT
OKAa3bIBaTh HEDAArONPUSATHOE BO3ACHCTBHE, YTO 3aBHCUT OT IIPOAOIDKM-
TeJbHOCTH ¥ XapaKkTepa 1yMa U COCTOSHUM yenoBeka, [Tpu aTom 1rymo-
BOE 3aIPA3HEHUE CHIDKACT MTPOJOLKUTETBHOCTD XU3HY Ha 10-12 1eT. Tak
nipu HopMe wyMa 40 1b (urenoTHas peys Ha PaccTosHUM M), luenect
JIUCTBBI ¥ IIyM Mopckoro npubos cocransior — 40 1B, Mambiopo —
60 1B, Teresusop, paboTaoluil ¢ yMepeHHOM rpoMkocThio — 70 ab,
ropozackoit Tpancnopt — 70-90 nb, motouukn — 110 ab, orGoiiHbiit
MonotoK — 110 1B, peakTMBHBIA NBUraTeNb CAMOIETA HA PACCTOTHUM
30 M ot 3emnu — 130 gb, a va paccrosrum 100 M — 119 nb.

8.1.6 fopoa U YenoBek

B 1992 . mogaxo norpeGurenam 21.6 KM’ BONB, B TOM UHCIE Ha
KOMMYHaJIbHO-GBITOBbIE HYXIB! 13.8 KM, a B HOBEPXHOCTHBIE BOXBI OT-
BeleHO 13.4 KM, 113 KOTOPBIX OYHILEHO 10 YCTAHOBIEHHBIX HOPM TOBKO
7%, 1.4 KM® B€3 OUMCTKK ¥ OCTATbHAA BOAA HEAOCTATOYHO OUYHINEH-
Has. BriGpoc B atMochepy BpeAHEBIX BellecTB OT 15.0 ThicsAY KOTeNb-
HBIX cocTaBui 560 TBIC. TOHH, U3 KOTOPBIX YIOBICHO U 06E3BpEREHO
TONBKO 33%.

B cpeanem B Poccuu Boaa B 1.5 pasa rpsasHee, yeM B 3ananHoit Ep-
porie 1 AMepuke, Tlie Bony 06e33apakuBaloT yIsTpaduoneToM ¢ foce-
Ayloteit aerasaluneil 6e3 mpUMeHeHHS XUMU4eckuX emects. B Poccuu
Ke BOJLY YMCTAT 110 CTAPUHKE ¢ MPUMEHEHUEM KOATYISIHTOB, (hIOKYIISH-
TOB ¥ xyiopa. [1pu 3ToM B 1999 . xaxaas nstas npoda BOAbI M3-TIOA Kpa-
Ha HE COOTBETCTBOBA1A CAHMTAPDHO-XUMHYECKUM HOPMAM (XYXe BCEro B
Kanmbikuu, Kapenuu, Tomckoil, BopoHexckoi U Opyrux obnactsx), a
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MO MUKPOOMOJOTHYECKUM ITOKA3aTeIsIM He MPOXOIUT Kaxaasl AecATast
npo6a (Jlenunrpanckas o6nacts, JarecraH, KanMelkus u ap.).
CpenHecytouHoe notpebaeHye Boabl B Poccuit cocrasnsier 344 1 Ha
yesioBeka B ron, a B Kanmoelkun, TBepckoit, UATHHCKOH n AMypcKoit
obmactsix MeHee 200 11, npu HopMe 550 1 B roponax u 125 j1/CyTku B celb-
CKHMX HACEJEHHBIX NyHKTax. ClemyeT OTMETUTh, YTO IPUHMMas AylLl B
TeyeHue 15 MuH., yenosek pacxonyet 100 1 Boabl, HATIONOBUHY HAMOJI-
HeHHas BaHHA — 3710 150 j1, pa3osbIit cMbIB B Tyaiere 6-8 11, a 3a BCIO
XH3Hb 4eJIOBEK NpoIyckaeT Yyepe3 cebs1 75 TOHH Boabl, 17 TOHH yIiIeBO-
0B 1 2.5 ToHHB Genkos, CpeaHuii Bo103abop COCTABNAET OKOJIO 3% B
TOA, a MO HEKOTOPBIM TeppUTOpHaM 50% u Gosiee CYIEeCTBYIOIKX BO/-
HbEX pecypcoB. TIpy 3TOM U3 MoYTH 6 MIIPA. YEN0BEK Ha 3eMie, OKOO 4
MJIPA. MBIOT 3arpsi3HEHHYIO Bofy. B6ansu ropogos Poccun cxonunock
200 MJTH. TOHH OcaKa MPH OYUCTKE BOIBL, COAEPXKALIETO COMHM TSIKEJIBIX
METALIOB U IpYTHe SLIOBUTBIC BelitecTa. ExeronHo B roponax u nocesn-
Kax ropoAcKoro Tumna odpa3sylorcst 6osee 130 MIH. TBEpIBIX OBITOBLIX OT-
XOJOB, U3 KOTOPBIX YTHIN3UPYIOTCS TONbKO 4%. [1pOMBILILTEHHDIX TBED-
IBIX OTXOJOB HAaKOIUIEHO 0K0/10 80 MIIpA. TOHH, U3 KOTOPBIX TOKCHYHbIE
cocTaBisoT 1.1 MJIpA. TOHH, a 3aHUMaeMas MU TUTOIIAAb COCTABJISIET
oKkoso 250 Teic. ta. B 1993 . xuteny 86 roponos Poccuu (okoso 40 MiH.
YeNOBEK) UCIIBITRIBAIN BO3ACIHCTBIE BPEIHBIX BEILECTB, MPEBILAIOIIAX
Hopmb! [TIK B 10 pa3 u 6onee. Bkinaa skonornyeckoro daxropa B 3a60-
JIEBAEMOCTb HACEJIEHUsI OUeHb BHICOK U OLIEHUBAETCs Ha ypoBHe 20-30%.
IMouTH Bce HCTOUHKKH 3arpsisHEHWS BO3IyXa BBUIETIIOT CEPOBOAOPOL,
TMOKCH[bI 430TA, CEPHI, YIIEPOAA M MHOTHE APYTHE, 2 HedTsiHas MPOMBIIL-
JIEHHOCTb AOMONHUTEIBHO PAXINYHBIE YIIEBOAOPOIB! M UX COELMHEHUS.
CepoBoJoOpON €XETrOAHO MOCTYIIAeT B aTMocthepy B Koinuectse 150
MJIH. TOHH, U3 HUX 60% B pesysibTate TEXHOFEHHbIX BHIOPOCOB, Bbi3biBa-
JOLMX MTHTOKCUKALIMIO AIXATENBHBIX TIYTEH U HapyLLIEHWE CePAEHHOT Jie-
ATeAbHOCTU. sl HArNSAHOCTH PACYETHBLIM TIYTEM MOKA3aHO COAEPXKa-
HHE CEpOBONOPOZA B BO3aAyXe paboueil 30HbI M €ro OMacHOCTh AS pado-
TaoLINX.
Ilpumep. T1po6a 06veMoM 110 11 3arpsi3HEHHOTO CEPOBOAOPOAOM BO3-
ayxa nipu 17°C i naeneHuy | kre/cM’ HIPOMyLLEHA Yepe3 pacTBOp rep-
MaHTaHaTa Kaius, NONKUCTEHHBIN CEPHO KHCIOTO, B pe3y/IETaTe 4ero
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BocctaHoBeHo 0.346 r KMnO,. Omnpezennth NpoLeHTHOE (110 06beMy)
cofiepxaHKe CepoBOIOPOA B BO3IyXe M €ro OMAcHOCTh sl paboTaio-
mux (IMAK ceposogopona wist npexnpusitiit 0.01mu/m)?

Pewenue. OKUCITUTENBHO-BOCCTAHOBUTENIbHASI PEAKLISI TIPOMCXOAUT
0 YPaBHEHUIO:

5H,S + 2KMnO, + 3H,S0, = 58 + K,SO, + 2MnSO, + 8H,0
KosmnyectBo BoccraHoBiienHoro KMnO, B MOJISIX cocTaBsieT:

m __ 0.346r _
M~ 158r/momb Iz
rae M — monexynsipHast macca KMnO,

Komuuecto okucieHHoro H,S:

5 moneii + 0.002monst
2 Monst

m, = =0.005 mons

O06bem okucieHHoro H,S paccyuTeIBaeTCS 10 ypaBHEHMIO:

v = IRT _ 0.005 monst - 0.082 1 - amr. - moms” - K - 290K
° P 1 atm

=0.11889 n

TpoueHTHoe conepxxanue H,S B Bo3myxe cocTaBuT:

x = 119 M1 - 100

—W=0.108% =0.11%

Ha 1 1 Bo3nyxa npuxoautcs 1.1 Ma cepoBoaopona, T.e. €ro KOHLIEH-
Tpatwsi 6osiee yeM B 100 pa3 npeBbILIaeT ZOMYCTUMYIO HOpMY. Jlnokcun
cephl, KOTOPBIN OKa3biBaeT 00lliee TOKCHYHOE BO3JAEHCTBUE, HAapyIlaeT
YIJIEBOIOPOHBIIA 1 OETTKOBBII OOMEH, €XeroIHo MOoCTynaeT B arMocge-
py B konmyectse 300 MIIH. TOHH, pudeM 0KoJ10 40% NaioT npeanpusTust
HedTsiHON U HedTenepepabaTbIBalOLIEH TPOMBIILICHHOCTH.

JIMOKCH/I a30Ta €XETOIHO TMOCTYNaeT B aTMocdepy OT TeXHOreHe3a B
xommyectBe 60 MTH. ToHH. OKa3biBaeT o0lee TOKCHYECKoe JAeHCTBHE U
MOpaxaeT HEPBHYIO CHUCTEMY.

JInokcua yriepona exeroaHo mocTyraer B atMmocdepy okoso 250
MJIPI. TOHH, M3 KOTOPBIX TEXHOTEHHOTO TPOUCXOXIeHUsT — 30 mMipa.
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TOHH, YTO 3HAYMTENBHO BIUSET HA TEMIIEPATYPHBIN PEXUM aTMocde-
prl. B Poccunt atu undpst cocrasstior 800 MIH. TOHH yriepoia Win
OKOJIO 3 MJIpA. TOHH AMOKcKAa yriepoaa B rod (1 ToHHA yriaepoma pas-
Ha 3.7 TOHHBI AMOKCHAA YIiiepona), IMOKCU YIIepoaa MOXeT o6paso-
BBIBATBCA TAKXKE MTPU KaTareHHOM Ipeobpa3oBaHUU MM GakTepHatb-
HOM Pa3ioXE€HUW OPraHMYeCcKoro BeliectTsa, HedTH, 6MKapOOHATOB U
YACTUYHO KapOOHATOB M MUTPALIMHK ra3oB ¢ OOJBILUX ITy6MH. Kpome
IHOoKcUIa yriepoaa B aTMoctepy BbIOpackiBaeTCd U OKCHI yTAEpOLa
(yrapHBbIit ra3) ¢ CHABHBIM TOKCHYECKUM AeHCTBUEM, KOTOPHIN B HMC-
TOM BUJIE HPAKTHYECKU HE COREPXUTCS U TIPU COCAUHEHUH C KUCIOPO-
JI0M 00pasyer cnabylo yronpHyio kucnory. YesnoBek 3a cyTKU BIBIXaeT
okoJio 20 ThIC. JT BO3AyXa, NIPU ITOM BAXHBIM OOCTOATENLCTBOM, YXYA-
LIAIOLIMM NpobiieMy, SBISIETCS TO, YTO OH CPa3y He OLUYIIAeT BPeIHOTO
BJIUSIHUSL 3aTPA3HEHHOTO BO3NYXa.

Hanpumep, okcun, yrnepona — ra3 6e3 3amaxa, UBeTa U BKyca, Kak H
mapsl PTYTH, OKCUJ a30Ta U Ap. B opraHusm genoeka ¢ BO3LYXoM no-
crynaer 20% BpeaHbIX BEWIECTB, ¢ BoAoi — 10 1 ¢ nueit — 70. Mexa-
HHU3M BPEIHOTO BO3NEHCTBYS OKCHIA YITIEPOAA 3aKIIOYAETCA B TOM, YTO
OH TAKEJIee BO3AYXA U CKATUTUBAETCS Y TOBEPXHOCTH 3EMJIH, COSTUHSET-
csl ¢ TeMOMIOOUHOM KpPOBH TIPH ABIXaHUH M MELIACT €My HECTH KHCIo-
PO B TKAaHW OPraHU3Ma (BOT NOYEMY JIPH IUIOXOM CaMOYYBCTBHH 4eJI0-
BEKa €ro YacTo BBIHOCST Ha CBEXHH BO3MYX).

[Ipy CXUraHUM TBEPABIX U XUIKHUX TOILTUB BBLAETSIOTCS MOTHIIMK-
JIM4ecKue yriesonopoas! (6eHs(a)nupeH u 3,4-6eH3nKupeH, obaamalomume
KaHLEPOreHHbIMU M MyTareHHBIMM cBOMcTBaMH. T1apbl XXIAKHUX YTIEBO-
JIOPOJOB TSIKENEE BO3/YXa, H IPU COENMHEHUH C HHM 00pa3yloTCs B3phl-
BOOTIACHBIE CMECH, HUXXKHUI [IPEes BOCIUTaMEHEHUS KOTOPBIX OKOJO 1%.
Hpu s1OM crenyeT yyecTb, YTo B aTMocdepe MPUCYTCTBYIOT OJHOBpE-
MEHHO HECKONIbKO BPEAHBIX BELIECTB, CYMMa KOHLIEHTpAUUH KOTOPBIX
He JOKHa mpesbliuarts 1.0

G G, G,

fiaR, * Ak Tt gk <

rae C, C, ... C, — dakruyeckas KOHLUEHTPALUS BPEAHBIX BEUIECTB B BO3-
nyxe;
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Tabnuua 8.1.6

K ¢ H n

Noxaszatens Knaccht  TOKCUMHOCTM M ONACcHOCTH
1 2 3 4

NAK speaHbix BewecTs 8
B803flyxe paGoye# 30Hb, Mr/m3 <0.1 0.1-1.0 1.0-10.0 >10.0
Cpeparan cMepTenbHan Ao3a
NP BBEABHAA B ENYAOK,
MF /K <15 15-150 151-5000 > 5000
Cpennas cMepTenbHas posa
NPU HAHECEHHKN HA KOKY,

Mr /KT <100 100-500 501-2500 >2500
CpeaHnAs cMepTeNnbHan KoH-

ueHTpauun 8 Bo3ayxe, MI’/M3 <500 500-5000 5001-50000 >50000
Hospdmupnent BosmomHoro

WMHranALMOHHOTO OTPaBAEHUS > 300 300-30 29-3.0 < 3.0
3ona 0CTPOro AENCTBUA < 6.0 6.0-18.0 18.1-54.0 >54.0
30Ha XPOHUUECKOTO ASHCTBHUA >10.0 10.0-5.0 4,925 <25

1 — BewecTsa 4p: AHO ONACHbIE U TO

2 — BEWECTBa BLICOKOONACHBIE K BLICOKOTOKCHYHbIE
3 — BewecTBa yMEPEHHO ONACHLIE Y TOKCHYHbIE
4 — BeuwecTsa MaNOONaCcHbLIE ¥ MaNOTOKCH4HbIE

MJK,, IAK, ... IK, — npeensHo gonycTUMBIE KOHLEHTPALMU
BPCIHBIX BEIIECTB B BO3JYXCE.

Hanpumep, npu B3auMOJCHCTBHH JMOKCHIOB CEpbl M 430Ta € COCTaB-
JISOLLMMY BO30yXa 00pa3yloTcsi BTOPHYHBIE MPOMYKThI 3arpsi3HEHMs (cep-
Hasi ¥ a30THAst KUCNOTBL), KOTOpbIe Go/lee TOKCHYHBY, YeM MEPBUYHbIE 3a-
TPSIHUTENM, M BBIMAJAIOT HA 3¢MIO B BHIAE KUCIOTHBIX JOXIEH. YunTbl-
Bas, 4TO OOMBIIMHCTBO MPOMBILUIEHHBIX MPEATIPHSTHIA IPOOIKAET BbIO-
PpachIBaTh BPEAHbIE BELIECTBA, GbUIM YCTAHOBIEHBI KJIACCHI X TOKCHYHOC-
T (1a651.8.1.6) M npelenbHO XONYyCTUMBIE KoHUeHTpauuu (IIAK),
Ta6n.8.1.6.1 BBeAeHHbIe BriepBble B Mupe B CCCP eitte B 20-¢ roasl XX Beka
W B HaCTOsICe BpeMs JeiicTytolme wist 6onee 1300 BpeHBIX BeLLECTB.
Mo TOKCHYHOCTH M CTETEHM BO3AEHCTBUS Ha OPraHU3M YETOBEKA BPEd-
Hble BEILIECTBA MOAPA3NENAIOTCS HA YEThIPE KJIACCa ONacHOCTH, TabiL. 8.1.6.

BewecTsa, OTHOCSLIMECS K 4 KITACCY OMTACHOCTH, JOIYCKAIOTCS K MPH-
MEHEHHIO HEOTPAHUYEHHO, B TOM YMCJIE NIPH OYPEHHM U KCIUIyaTauuyu
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A,A. Pasatos no GyposuiM
Tabnuua 8.1.6.1
n aony g B nouse
HaumeHoBaHne NaxK Hanmenosanwe naK
BeuecTsa MI/KT NOYBLt seulecTsa MF/KI" NOY4BbI
€ y4eToM € yueTom
¢$oHa (Knapka) dona (Knapra)
MoaeumHan dopma Banosoe coaepmaHue
KobansT 5.0 PTYTb 2.1
Mefb 3.0 CBUHeY 320
PTop 2.8 CBUHEL+PTYTH 20.0+10.0
$TOp BOAOPACTROPUMBIN 10.0 cepa aneMeHTapHas 160.0
Xpom 6.0 CepoBOACPOA 0.4
Banosoe cofepmanue
AueTansaerna 10.0 Cwvpon Q.1
BeHns(a)nnper 0.02 Cynepdocdar (P,0s) 200
Banaau# 150 mobmanhaerun 7.0
Hcunon (opTo-, MeTa-, napa-) 3.0 Xnopua kanua 560.0
MbiulbAK 2.0 Xpom 0.05
Omxoabl pnoTaumuu yraa 3000 WzonponunGenson 0.5
Nonuxnopoudenuns 0.06
Tabnuua 8.1.6.2
Mokazarens GHONOTMMECKOW NPOAYKTMBHOCTH NOYB
NoTeHunanbHas Gronoruyeckan AKTMBHOCTB Bannb
NPOAYKTMBHOCTb, 1i/ra
20 Quenb H13Kas 1
21-60 HuaKas 2
61-100 cpeaHss 3
101-150 BbICOKas 4
>150 04€eHb BLICOKaR 5

CKBaXMH, a BelllecTBa | U 2 Kjjacca AONYCKaTCs K TPUMEHEHHIO B TeX-
HOJIOTUYECKOM Tpoliecce OypeHUsT OrpaHUEHHO.

QueHb BpenHOe BAUSHUE HA XU3HEAEATEAbHOCTh MUKPOOPTAHU3MOB
OKa3b!BAlOT KCEHOOMOTUKH (MECTULIUABL, repOULIIbI), KOTOPbIE IPUMeE-
HAIOTCSl B KOJIMYECTBE 66 HaUMEHOBaHMUIA.
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masa 8 QOcHoBbI 3KONOTHA

Tabnwua 8.1.6.3

YUCNO MUKPOORTaHKM3MOB JPpderTUBHOCTD Bannkl
Ha 17 NOYBOTPYHTOB, MAH, CaMOONUCTHU
300-600 04EHb HU3KAA 1
601-1000 HuaKas 2
1001-2000 CpefHan 3
2001-3000 BLICOKaR 4
> 3000 04eHb BbICOKARA 5

Tabnvnua 8.1.6.4

PUCB ot nous
TN yBAAMNEHHOCTH NoYB PUC Bannbl
BnaxHbie 1.0 1
YMEpPEHHO BNaHbIE 1.01-1.5 2 B
HepgocTatouHo eaaxHble 1.51-2.0 3
Cyxune > 2.0 4

OueHka yCTONYMBOCTH NPHPOIHOI cpeldbl K AaHTPONOTEHHOMY TeX-
HOTreHe3y IPOU3BOAUTCA M0 GHOTOrMIEeCKOl TIPONLYKTUBHOCTU PACTU-
TEeNBbHOCTH, KOTOPAs XapakTepH3yeT CoCOOHOCTh MPHPOTHBIX KOMIUIEK-
COB K CaMOPeTY/ISILIMM, JaHHbIE KOTOPOIf TIoKa3aHsl B Tad, 8.1.6.2.

Jpyroii XapaKTepUCTHKON CaMOOUHUINAIOILEN CIIOCOOHOCTU IPHPOA-
HO#l cpenbl SIBNSIETCS TIOKa3aTe’db MUKPOOHOJIOTHUECKOH aKTHBHOCTH
TI04B, 3aBUCSLINI OT YMNCIEHHOTO COAEPKaHNs MUKPOOPTAHU3MOB, IaH-
HBIe KOTOPOH MoKasaHb! B Ta6m.8.1.6.3.

CrerneHb CAMOOUHCTKH 3aBUCHT TaKXe OT JIMTONOTNH IIOYBOIPYHTOB,
BIMSIONIMX HA MHIPAIIUIO 3arPA3HUTENCH, W BIaXHOCTH. CTeneHb YB-
JIAXHEHMWsI [TOYB OLEHMBACSTCA MTOKA3ATENEM «PAMUAIIMOHHBIY HHACKC CY-
xoctu» (PHYIC), maHHbIe 0 KOTOPOM NoKazaHhbl B 1abi1. 8.1.6.4.

KocBeHHBIM 5KONOrHIecknM hakTopoM CAMOOUHCTKU ABISICTCS pe-
JIbeh MECTHOCTH, OCHOBHAS! POJib KOTOPOTO 3aKMI0YAETCA B liepepacnpe-
JIETIEHUH OCAIKOB U €CTECTBEHHON COJTHEYHON Dainallii, 2 OCHOBHBIMU
€F0 XapaKTePUCTUKAMH STBISIOTCA PAacHIeHSHHOCTD TEPPUTOPUM U €€ Ape-
HUPYeMOCTb. BaxkubiM ¢akTopoM GhyHKIIMOHUPOBAHHUS TIPUPOIHBIX KO-
CUCTEM CHYKHUT HX TEIOOGECTIEYeHHOCTD, HEOOXORMMASsT JUTsl CYIIECTBO-
BaHUA GHOTUYECKON COCTABMAIOLIEH GHOTEOCUCTEMBS U PEryIUPOBAHUS
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A.A. PasaHos no 6yposbiM

Ta6nuua 8.1.6.5

n y B mr/m?
HaumeHoBaHve HaceneHHbie NyHKTb! Mpownasoa- Knacc
BellecTBa pazosast cpeaHe- CTBEHHble | OnacHoC-

cyToyHas ™
1 2 3 4 5
Asot:
AMOKCHA asota 0.085 0.04 2 3
OKcua asota 0.4 0.06 5 <)
KUCANOTa a30THaA = e 2 3
AMMMaK 0.2 0.04 20 4
AueTtoH 0.35 0.35 200 4
AHUAMH 0.05 0.05 0.1* P
0.1 0.1 100 4
Bena(a)nupen - 0.0001** L&
Bexson 15 0.1 B* 2
BeHsuH (B nepecyete Ha C) 5 1.5 10071 4
3 1 10 2
[Aumetundranar - - 0.3 2
Avp (dpeoH 22) - - 3000 4
n-AuxnopandeHunTpuxnop-
araH (AAT) - - 0.1 1
HKanponaktam 0.06 0.06 10 3
KanpoHoBas kucnota 0.01 0.005 5 3
Kaamwit: - 0.001 0.01 1
HEOPraHuyecKue CoeAMHEHNs
Kaamus - - 0.1 <3
OKCHA KaaMus - 0.001 0.1 3
MbllbsK - 0.003 - 1
MapraHeu v ero 0.01 0.001 - 2
Megp, oKeua meau - 0.002 0.5 2
Cynbdar, cynbdua, X10pua Meau - 0.001 0.5 2
Metaron 1 0.5 - -
MeTunmepKanTaH 9.10°° = = =
Hukenb - 0.001 0.005 1
HutpoGerzon | 0.008 0.008 - -
OnoBa xnopua - 0.005 0.5 -
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fhaea 8 OcHOBSI 3KONOrMK

Npononetue Taénuubl 8.1.6.5

1 2 3 4 5
QOzox 0.16 0.03 0.1 1
Mbink oban: 0.5 0.15 6 4
a)CTEKNOBONOKHO, CTEKNOBATa,
acGectoBast - - 2 3
6)UeMEHTHAA, KAMEHHOYTONbHAN Q.3 0.01 6 4
NonuxnopGudpeHwt - 0.001 - 2
PTyTh METANAKYECKARA: — 0.0003 0.005 1
Conm prytn - 0.0003 0.05 1
CBHHEY Y €70 COBAMHEHNS
KpOMe TeTpasTUncBuHLa PB(C,H,), - 0.0003 0.005 1
CBUMHUA cynbdua - 0.0017 - -
CBWHLIOBO-0NOBSHHbLIE NPUTION - - 0.01
Cepa anoKcHa 0.5 0.05 10 3
Ceposogopog 0.008 0.008 10* 2

CepoBOAOPOA B CMecH

¢ yrnesoaopoaamu* - - 3 3
Cepoyrnepoa 0.03 0.005 10* 3
CepHasi kucnota 0.3 0.1 1* 2
Crupon 0.003 0.003 10 3
Cana YepHas — - 4 3
Tabax - - 3 3
Yrnepoga oKcug 3 1 D0FEk 4
Ynesoaopoas! 0.03 0.005 - 3
®eHon 0.01 0.003 0.3* 2
dopManbaerng 0.035 0.003 0.5 2
dropua Boaopoaa 0.02 0.005 0.1 1
Xnop 0.1 0.03 1.0% 2
Xnop6enaon 0.1 0.1 50 3
Xnopodoc 0.04 0.02 0.5* 2
Xpom (B nepecyeTe Ha C,0,) 0.0015 0.0015 - 2
LinHKa okeup - 0.05 0.5 2
3tnnGerison 0.02 0.02 - -
Jtunex 3 3 100 4

* TpeGyeTca cneLMantHan 3aluTa KOKMU 1 maz
** Mr/100M°
*** npu padote Menee 14, MK oxcnpa yrneposa MoxeT GuiTh NoBbHLEHA A0 50
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f.A. PrzaHoB SHUMKRONea1s No GypoBbIM pacTsopaM

Tabnvua 8.1.6.6
NpeaensHo AONYCTUMAR KOHUEHTPALMA BPeAHbIX BEILECTB
B BOAOEMAX MUTLEBOTO W APYTOro Ha3HaueHHUs, M/

HaumeHoBaHKe BeluecTBa naKk HanmeHosaHWe BellecTBa naxk
AHKNKH 0.1 Kanponaxtam 1.0
BeHzon 0.5 Kapmuit 0.001
bens{a)nmper 0.000005 MapraHey| 0.1
Bepunnui 0.0002 Meab 1.0
Bapui 0.1 Mertaton 3.0
Bensud 0,1 MetuanupponnaoH 0.5
Byrunaueray 0.1 HuTpaTh 4.5
ByrunGenaon 0.1 HuTpuTLl 3.3
ByTrnoBeIn cnupT 0.1 Monuakpunamug 2
Buhuaxnopna 0.05 PryTe 0.005
TexcaxnopaH 0.02 CeuHel, 0.03
JHOKCHH OTCYT. CTpOHUHMHA 2
Aundenun 0.001 CrpenTouns 0.5
Auxnop6poMmeTan 0.03 TpuHuTpOTONYON 0.5
aat 0.1 TeTpaaTunceuHel, OTCYT.
Awnnutpotonyon 0.5 dopmanbaeria 0.05
AnGytundtanar 0.2 DeHon 0.001
Jumetunperon 0.25 DNOKYNAHTHE 0.5
JnHuTpoGenson 0.5 Xnop6exson 0.02
AuHuTpoxnopbenson 0.5 LinHk 1.0
Jnxnopmeran 0.5

CKOPOCTH PA3NTOKEHUS OPraHUYECKUX BELLECTB PAMUYHOIO ITPOUCXOXK-
naeHus. TIpu 5ToM, YeM GoJIbLIe YPOBEHb COTHEUHON paualliy, TeM OBICT-
pee UIET CaMOOUUCTKA [IPUPOAHOMN CPEb!, OCOGEHHO TI0 HAIPABICHUIO C
ceBepa Ha 1or. T1o CTOMKOCTH PasIoXeHUs BelllecTBa TIOAPA3IeNIOTCs Ha:

— O4eHb CTOMKUE — BPeMsl Pa3IOXeHMs] Ha HETOKCHYHBIE KOMITO-
HeHTHI boNiee 2-X JIeT;

— cTOliKHMe — BpeMs pasnoxenns 0.5-2 rona;

— YMepeHHO CTOWKHE — BpeMs pasnoxkeHus 1-6 mec.;

— MAaJOCTOMKHE — BPEMS PA3TOXeHUs 10 1 Mec.

B pniG0oX035CTBEHHBIX BOAOEMAX BBLICISIOT TPM IPYTINDI PBIG ¢ pa3-
HO¥ YyBCTBUTEIEHOCTBIO K TOKCHYCCKHUM BEILECTBAM:
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Mmasa 8

OcHoBb 3KONOMMK

Tabnuua 8.1.6.7

NpepensHO AONYCTMMAaR KOHUEHTPALMA BPEAHLIX BEIECTS

B ACTBOHHOrO , MF/N
HaumeHoBaHue BelecTsa NaK HaumeHoBaKWe BellecTsa NaKk
AMMWuadHan cenutpa 2.0 fAB (aH1OHOAKTUBHbIE) 0.5
AMMHaK 0.39 PryTo 0.0005
AHWAMH 041 Ceuney 0.03
Bena(a)nupen 0.000005 Cynbdartsi 500
Junxnopderon 0002 CenuTpaHbii azoT 0.02
JAuxnopataH 2 Cepoyrnepog 1.0
aar 0.1 Cepa 0.001
Hepocuh 0.1 Crunuaap 0.2
Hagmui 0.01 Tonyon 0.5
JInrsmun 1.6 Penon 0.001
Meab (Cu®) 1.0 Pypdypon 1.0
MapraHen 0.01 Xnopodoc 0.05
Hukens 0.1 Xpom(LeCTUBANEHTHBINH) 0.05
Hutpartbl 10.0 LuHK 0.01
HuTputbl 1.0 Unrnorexcan (CeH,,) 0.1
Ta6nuua 8.1.6.8
n aony P B KynbTypax, Mr/Kr
Apyrue cTpabl,
HaumeHosaH1e Paceun B CpefHeM
KapTodens 250 150
Hanycra 6enokoyanHan paHHan 900 200-600
NO3/HAR 500 200-600
MopkoBb paHHas 460 370
No3AHAS 250 370
Tomarsl, 0rypUbl 150 145
Ceexna 1400 2200
Slyk penyatbli 80 70
NyK nepo 800 700
3eneHb (canat, WhnHaT, Wasenb, NeTPylKa,cenbaepei,ykpon) 2000 700-4000
AblHu 90 145
Ap6y3bl 60 145
Kabauku 400 145
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f1.A. PraanoB o GypoBbIM PacTBOpam

— BBICOKOUYBCTBHTENbHBIE — J0coceBrIe (dopeb, Nesmb), IIoT-
Ba, NeCKaphb, TONell, BEPXOBKa, CYIaK;

~— CpeIHeuyBCTBUTE/bHBIE — OKYHB, TONABIL (Bo3pacT | roxm), xpac-
HOMNEpKa, JIel, TONbsH;

— cIaBoUyBCTBUTEIbHBIE — TONABMIL (BO3PACT 2 roAa U CTapiie), Ka-
pach, Kapi.

Bo Bcex ciyyasx npn ycraHoBneHUM 11K BpenHbIX BELIECTB ONBITHL
M AHATM36L POU3BOAATCS 1A Haubomee cnaboro (BiCOKOUYBCTBUTE b~
HOTro) 3BEHa.

8.1.7 PagnoakrTuBHoe 3arpasHeHne

[osyyeHue aTOMHOM 3HEPTHU TIPU pacliernieHny (paciiaie) HeKo-
TOPBIX PANHOAKTYBHBIX MEMEHTOB TIPHBOANT K Pa/IMOAKTUBHOMY HOHU~
3UPYIOLIEMY U3MTYHEHUIO B 103aX, PEBHIUAIOUINX €CTCCTBEHHYIO PATNO-
AKTMBHOCTb (OT HECKOJIBKHUX IO COTEH Pa3) ¥ OKa3blBAIOLIMX TYOUTENb-
Hee BO3[eHCTBHE Ha BECh XUBOTHBIA MUp. [IpH 3TOM OCHOBHBIMH MC-
TOYHMKAMY PAAMAIIMOHHOTO 3aTPSI3HEHUS SIBISIOTCA:

— UCHBITAHUE SACPHOTO ODYXHUS;

— B3pHB Ha YepHoObULCKON ADC, T MOABEPIIUCH 3arPA3HEHHIO
14 obnacreii Poccuu;

— IUJTAHOBbIC M aBapHitHble BHIGPOCH! OT MPEAMpPUSITHI aTOMHOMU TIpo-
MBILLICHHOCTH;

— WCITOMb30BAHNE aTOMHBIX MTOABONHEIX JIOLOK, JIETOKOIOB, MPON3-
BOACTBEHHO-OBITOBBIX M MEAMLIMHCKUX IPUGOPOB, COAEPKAILUX B CBO-
el KOHCTPYKLHMH PAAHOAKTUBHBIE 3TEMEHTEI;

— PaIMOAKTHBHLIC OTXOABL.

o BO3AEHCTBUIO Ha OKPYXAIOLIYIO TIPUPOIHYIO cpeny YepHoOBIb-
cKasl aBapysi pACCMAaTPUBAETCs KaK Matasi aTOMHasl BOHA, OT KOTOpOif
TIPAaKTUHECKU HABCETIA BRIBEASHDI U3 CTPOS COTHH THICAY IEKTAPOB CEITb-
CKOXO3AUCTBEHHBIX U IECHBIX Yroauid B paguyce 2000 kM.

B Poccuu aeictayer 11 ADC, rae yeranosnenst 31 peakTop u 6 pe-
AKTOPOB CTPOUTCS, 62 ATOMHBIX MOABOAHBIX JOAKU, CEMb aTOMHBIX JIe-
IOKONOB, |5 MOJUIOHOB /ISl 3aXOPOHEHHNs] PAXTMOAKTUBHEIX OTXOLIOB.
AIC npu TaKoit xe MOWHOCTH Kak u I'DC pacxomyior B 1.5 pasa 6omblie
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Mmasa 8

OCHOBbI 3KONOTUH

Tabnuua 8.1.7

CreneHb 06y

Y

MepeyeHb 06ny4eHns

Bpems 06ny4enns

HonuyectBo paauaumm,63p

(nornGaiot 50% 06ny4EeHHbIX)

EcTecTBeHHbIE YCNOBUA rog 100 m63p
MpOCMOTP OAHOrO XOKKEHHOro MaTt4a no TB 2.5 4aca 1MKG3p
Mepea 3KpaHoOM TeneBnu3opa rop 100m63p
Monet B camonere roa 1m63p
Hi B peHTreHKabuHere roa 370M63p
DonycTumoe 06ny4eHHe B HOpManbHbIX

rog 500Mm63p
06ny4eHne Npu peHTreHorpadum 3y6os roa 3
[Aonyctumoe o6nyyeHne nepcoHana
B HOPMa/IbHbIX YCAOBUAX ron 5
JAonyctumoe aBapuiiHoe obny4eHue pagosoe 10
HaceneHusa

AHO® 0By
nepcoHana pasoBoe 25
061y NpK PeHTr ya) MecTHoe 30
K
W3MEHEHHUs CocTaBa KpoBH — 75
HWXHWIA ypOBEHb Pa3BUTHA NErKOh
cTeneHu ny4yeson 60ne3Hn — 100
Tamenas crenexb Ny4eson Gonesnu
— 450

MNpumeyanue. 1, 1 Mk6ap=1-10" 63p; 1 M63p=1-10"" 6ap
2. Bap — BMONOrU4ECKWU IKBUBANEHT PEHTreHa

BOIBI JUTsl OXJIAXIEHMUSI, HO TIPU 3TOM | KT ypaHa-235 BbIEISET PH pac-
mervieHuy 24 MiIH.KBT aHeprim, 4To COOTBETCTBYET TEIJIOTBOPHO#H CITO-
COGHOCTH 3 ThIC. TOHH KaMeHHOTO yIuisi. UHBIMU C/10BaMM, TIPH pacIuern-
JieHuH | Kr ypaHa JaeT oyTu B 3 MJIH.pa3 Gosibliie HEPTUH, YeM | Kr
KaMEeHHOTO yIJisi, ¥ B 7 MJIH.pa3 6onbiue, yeM | xr 6yporo yrisi. Ha 60ib-
LIEH YacTH TeppuTOpun Poccum MOLIHOCTD J03bl TaMMa-U3JIy4eHUs KO-
nebiercs B mpenenax ¢oHa u cocrapisier 10-20 Mxp/4. st Toro, 4ro6s!
o6e3onacuTh cedst OT pagualy, PUBEIEHBI 103bI OOTYYEHUS B pasany-

HBIX yCIOBUSIX, Tabn.8.1.7



A.A. PraaHoB BHUMHNONEAMR NG BYPOBLIM pacTBOpamM

TaGnvua 8.1.7.1

Aosa y B oT 61 B none y
MoiilHocTb Bpems npebbisaHmns
003bi, MGap/yac Loy 1Hepens 1 mecaL, 1rop
0.01 0.24 1.7 7.2 88
0.02 0.48 3.4 14.4 176
0.03 0.72 5.0 21.6 263
0.04 0.96 6.7 28.8 360
0.05 1.20 8.4 36.0 438
0.06 1.44 10.1 43.2 526
0.07 1.68 11.8 50.4 613
0.08 1.92 13.4 57.6 701
0.09 2.16 15.1 64.8 788
0.1 2.4 16.8 72 876
0.2 4.8 336 144.0 1750
0.3 7.2 50.4 216.0 2630
0.4 9.6 87.2 288.0 3500
0.5 12.0 84.0 380.0 4380
0.6 14.4 101.0 432.0 5260
0.7 16.8 118.0 504.0 6130
0.8 19.2 134.0 576.0 7010
0.9 21.6 151.0 648.0 7880
1.0 24.0 168.0 720.0 8760

8.1.8 IneKTpoMarHMTHOE Nonie U YeloBeK

K ecTecTBeHHBIM 3TEKTPOMArHUTHHIM TIoNM (IMII) orHOCUTCA
MarHMTHOE Tose 3eMJIU, KOTOPOE XapakTepu3yeTcsl HAPKEeHHOCTDIO,
u3MepsaeMoil B KB/M, nameHstoLelics ¢ LiMpotoid. XapaxTepruCcTHKI Mar-
HUTHOTO 11051 MOI'YT UMETH Pas3NUYHEIC U3MCHEHUS U AHOMAIMH, CBsI~
3aHHBIE € COJHEYHO!N aKTHBHOCTBIO, KOTOPLIC UCMIOMB3YIOTCS B TIOMCKE
TIOJIE3HBIX HCKoMaeMblx. [eoMarauTHOe note (IMIT), kak u rpaBuTaiii-
OHHOE, — BCENPOHMKAIONINHA M BCEOXBATHIBAIOMWNI Dusuyeckuii dax-
TOP, OKA3BIBAIOLII HEM30EXHOE BIMAHNE Ha BCE KMBOE Ha 3eMic 1 B
OKDYXKAIOILEM €€ TIPOCTPAHCTBE. B nepuoasl MATHUTHBIX AaHOMATHK
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Masa 8 OcHOBbI 3KONOTHH

Ta6nvua 8.1.8
MNpeaensHo AONYCTUMBIC BEMYMKLI INEKTPOMArHHTHON IHEPrHH
Ha TEPPUTOPUH KRON A

HaumeHosanue ThaHnubl auanasoHa FpefensHo AONYCTUMblE
AMaNasoHoB (4acToTa, MnHa BEMMUMHLI 3NEKTPOMATHUTHOM
PAAMOBOAH BONHbI) 3HEpTMU

JinMHHbIe BOAHLI 30-300 KM (10-1km) 20 B/m

CpeaH1e BOMHbI 0.3-3 MILy (1-0.1km) 10 B/m

HopoTkue BoHbI 3-30 ML (100-10m) 4 B/m
Y/IbTPAKOPOTKME BONHLI 30-300 M {10-1m) 2B/Mm
MWKPOBOAHBI (Kpyrocy- 300 Mru-300 Iy {(1m-1mm) 5 MKBr/cm’

To4HOE 06yHeHne)

(6ypb) yBETHYMBAETCS KOMHIECTBO CEPACYHO-COCYAMCTRIX 3a00NEBAaHHUI,
YXYALIAETCS COCTOSTHUE GOJIBHEIX, CTPatalolIuX runepronueit u T.0. Kpo-
Me ectecTBeHHBIX I MII 4esoBeK co3fan HCKYCCTBEHHBIE MATHUTHBIC
o5 (JIMHUM 3JieKTpoTiepenay, OHTOBAs TeXHUKA, PATUOTENCBUICHHE U
IIp.), KOTOPBIE B OTAEJIBHEIX palfloHaX B COTHU pa3 NMPEBBILAIOT YPOBEHD
ecrectBeHHbIX I MI1. DiexTpoMarnutHsle ions (DMIT) uuskoi u cpen-
Hell HTHTCHCUBHOCTHU Cpa3y He MOTYT BBI3BAThH CEPHE3HBIX U3MEHCHUIA B
OpraHu3me, OAHAKO BIIOCHEICTBIN YCTAHOBIEHO MX OTPHIATEIbHOE BIIU-
sAHYE Ha QYyHKIMOHAIBHYIO JeSITENbHOCTD CepAeYHO-COCY/IMCTONR U 9H-
JNOKPHHHOMN cucteM. [IpH yBeIMYEHHH MHTEHCHBHOCTH CBEPXBBICOKO-
YaCTOTHBIX NOJIEH B OPTaHM3Me PasBUBAIOTCS MPUCIOCOBUTENbHbIE U
KOMITEHCATOPHO-TIPUCTIOCOOUTENbHEIE PEaKUMH, TIPOSBISIONIHECS B
M3MEHEHNH OKWCTUTETbHO-BOCCTAHOBHTENBHBIX TPOLIECCOB W KUCJI0~
ponHOM pexume TKaHei, B natumerpopoii 3oHe JIBII 500 xB a1ekTpu-
YECKOE T10JI€ MPOMBIILIEHHOH YacToThl (DI1I1Y) cocTasnsger 8 kB/M, Wi
JIBII 750 xB — 6onee 15 xB/M. B pe3ynsrate HHTEHCHBHOTO TIOTIOLIE-
HHUS EKTPUYECKONA IHEPTHHU IOUBOW HATIPSIKEHHOCTD MOJISI CHIXKAETCS
1o 100 kB/M o mepe yraneuus ot JIDT 500 kB Ha paccrosuuu 40-45 M.
TIpenebHO KONycTMMAs KOHUECHTPAIMS HAMPSXXKEHHOCTH 3MEKTPUIEC-
KOFO NOJI BHYTPH XWIOTO NoMellieHust paBua 0.5 kB/M, Ha Tepputopun
XKWIOH 3aCTPOHKU U CAaHUTAPHO-3alUILEeHHOH 3oHe JIDTT — 1 kB/Mm, B
HeoOxuToi MecTHocTH — 10 KB/M. JnurtensHoe Bosaeiicteue IMII pa-
JINOYacTOT OKA3BIBaET HeOGIATOMPYUSITHOE BAUSHUE Ha BErCTATUBHYIO HE-

545



f.A. PasaHos no GypoBeIM

PBHYIO M CEPIEUHO-COCYINCTYIO CUCTEMY, 0GMEH BEILIECTB, 3pEHUE U CIIyX.
Tak OCTOSHHBII MPOCMOTP Tenerepenay Ha GJ1M3KOM paccTOSHUH, TIPH-
BOIMT K MOCTEHEHHOMY CHUXCHHIO OCTPOTHI 3peHus (0COGEHHO ¥ Ae-
Teit), a IpU TOBHILIEHHON IPOMKOCTU — ciyxa. HeratuBHoe BausiHKe
OKA3bIBAET MOCTOSIHHAS paboTa ¢ KOMIILIOTEPOM, TPYOKa COTOBOIO TeNe-
¢ona. CoBpeMeHHBIE TEXHOJIOTUH MO3BOJISIOT IIPEBPATUTH B 30MOU JTI0-
60ro 4YeToBeKa, CHAALLETO nepeq MOHUTOpoM. [lake oObIYHasA MEKTPH-
YyecKas po3eTKa, YCTAHOBJICHHAS Ha CTEHE Y M3TOI0BbI KPOBaTH MOXET
BHOCHTb ONpefielIeHHbIH 11ckoMbOpT BO BpeMsl CHA B COCTOSHUE HeEIIO-
Bexa. Cero[Hs HanMYMe Pa3UYHOM anmapaTypbl BO MHOTUX KBAPTHPAX
U oucax TaKOBO, YTO KOHIEHTPALMS NEKTPOMAarHUTHBIX ITOJICH Joc-
TUTAET HAaCTOSIILETO 3MEeKTpIdeckoro cMora. [o3ToMy ycTaHOB/IEHH Tpe-
JEeNAbHO JOMYCTHMblE HOPMEL /IEKTPOMATHUTHON YHEPFUH, HaHHBIEC KO-
TOPBIX TIOKa3aHH B Tab. 8.1.8.

8.2 CTPOUTE/IbCTBO CKBAXKWUH

YenoBe4ecTBOM YXe TTOCTPOSHB! MIUTHOHBI CKBAKUH, YMCIO KOTO-
PHIX €XKEeTOHO YBeJIMUHBAETCS, TIOITOMY HaIeXKHasl W JIONTOBEYHAsT U30-
JALMA TIOCIIE OKOHYaHHSI paboT UMeeT aKTyaTbHEHNIITYIO 3a1a4y U IIpe-
OTBPAILEHHS IKONOTHYECKOU KaTacTpodsl. [Ipy 5TOM TIOUTH TPETH 10-
6r1BacMoit HeTH Ha IUIAHETE TOCTYIIAET U3 CKBAXKHH, NMPOGYPEHHBIX HA
MODPCKOM IIHe, a cBhlllle 70% 00beMoB paboT BeeTcs B 9KOJIOTHYECKU
YA3BUMBIX PETHOHAX C KpaliHe HeGIarompUATHHMH TIPUPORHO-KIMMa-
THYECKUMM U TIOYBEHHO-JIAHAMATHEIME YCIOBUSIMH, XapaKTepU3yIo-
LIMMHCA OTPaHHUYEHHOM CaMOOUMLIAIOIIEHNCS CIIOCOGHOCTLIO U C1abbi-
MU 3alMTHEIME GyHKUMAMH. OOLLas IUoIaib HapyIeHHbIX 3eMelb B
Poccuu B pe3ysIbTaTe reojioropa3BeouHbIX paboT v HOOBIMH MOJIe3HBIX
wcKomaeMbix B 1991 1. coctaBuia 1.1 miH. ra, npuuem Gosnee 50% 13 HUX
3aHUMAJIH CETBXO3YTOMbA, a 3aTpsi3HEHHEe HedThio U HehTenpoayKTaMu
Ha 01.01.2001 & cocraBuwino 1.2 miH. ra. Tombko B 3amamnoit Cubupu ¢
Havana ocBoeHus MecTopoxaenuit O6ekoro facceitna (1964 r.) u no
HacTosiee BpeMs ucye3no 26 BUIOB PG (6b110 47), TaK KaK TOKCHYHB-
MU LT MOJIOOM PHIG ABJIAIOTCS GapyT, H3BECTh, OUXPOMAT HATPHSA U Ka-
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JIMS1 U HEKOTOPBIE APYTHe OPraHUYeCKUe XMMPEareHThl CUHTETHYECKOTO
HPONCXOXKACHUS.

Pemenne mpo6iemM oXpaHbl HEAP ¥ OKPYXalouiei Cpeabl U palyo-
HAJIBHOTO MCIMOIb30BaHKS! NPUPOLHBIX PECYPCOB TIPH NPOBEJEHUHU Te0~
JIOTOPA3BEJOYHBIX PaboT TIOAPA3AEISIOTCS HA HECKOJIBKO 3TAIOB.

8.2.1 MpoexTupoBaHne CKBAXHUH

Ha nepBoM 3tane npH COCTaBIEHUH MTPOSKTHO-CMETHOMN JOKYMEH-
TalUWK YYUTHIBAETCH COCTOSIHUE TIPUPOAHO-TaHIIA(GTHOrO KOMIUIEKCa
(HamduMe pek, o3ep, 6OJ0T, 1ECOB, BEYHOW MEP3JOTHI, MOJEH U T.4.),
METEOPO/IOTHUECKHX AAHHbIX (0CAZKM, TEMTIEpATYpa, HallpaBIecHUE BET-
POB ¥ T.A.), HAJIMIME AOPOI, CTPOUTENBHBIX XapaKTePUCTHK IPYHTOB U
YPOBEHD I'PYHTOBEIX BO, MPOEKTUPYCTCS [ICPBUYHBLI YIeT BOAONOTPeO-
JIEHWS ¥ BOAOOTAEIECHHS C BO3SMOXHOCTBIO HCITONB30BAHMSI MTOJHOTO WK
YaCTUYHOTO 3aMKHYTOIO TEXHONOTHYECKOTO LMKJIA.

Ha BTOpOM 3Tane npu CTPOMTENBCTBE BHIILKH M NPHBBILLIEYHBIX CO-
OpYXEeHHH BHIOMpaeTCs TUIOLIANKa, NMEIOIIAst eCTECTBEHHLIE CTOKH TO-
BEPXHOCTHBIX BOA M OE30ITacHAast OT 3aTOILICHNs!, MPOM3BOIUTCH [LTAHU-
POBKA TEPPUTOPHH C MaKCHMANBHBIM COXpaHEHHEM NOYBEHHO-PACTH-
TeJBHOTO CJI0S1 M OTCHITAETCH N0 MepUMeTpy obBajioBka. g copa u
XpaHeHus LIaMa, CTOUHBIX BOJ H HehTeIIPOAYKTOB BEIKATIBIBAIOTCS 3€M-
JIAHBIE aMbapel, CTEHKU KOTOPBIX TOKPBIBAIOTCS THAPOM3ONSILMEH (TTH-
HSIHBIE HJIM GETOHHBIC TOKPBITUS, WITH YKJIA[Ka TIOMMITUIIEHOBOM UIEH-
Ki). [lepcrieKTHBHBIM METOIOM SIBJISETCS HAMBUIEHME ¥ pasOpbi3riBa-
HHE Ha JHO M CTEHKH aMbapa 6LICTPOOTBEPACIOIINX COCTABOB Ha OCHOBE
BbICOKOMOJICKY/ISIPHBIX COEIMHEH M ¥ TAMITOHAKHOIO LIEMEHTA € aKTHB-
HOI MUHEpalbHOH 106aBKOH, KOTOPBIE C IIPEABAPUTENLHO YBIAKHEH-
HBIM TPYHTOM Ja10T BAaroHENpPOHULIAEMYIO ILIEHKY.

JpyriM NMpOrpeccMBHBIM COCTABOM TUAPOM3ONALMHM LIUTAMOBBIX aM-
6apoB METOAOM DPACIIbUIEHUS SABISETCS UCTIONB30BAaHHUE OTBEPRUTENCH
TUna «Xaiicen-OH» (imoHus) ¥ Ap., NpeacTapisioulero coboit ruapo-
(hHUNBHBIH YpeTaHOBHIH (BOPHONMMED C MOIMM3OLMAHATHOM CTPYKTYPOIi
Ha KOHLIe MoJieKyssl. TIpH nepeMelMBaHuy ¢ BOTON WIH ¢ BOAOCOAED-
XKallMMU COCTaBAMU OH [IPEBPAlLAETCA B BBICOKOMOJIEKYJISIPHOE COENU-
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TaGnuua 8.2.1

xapak

HaumeHoBaHue BHelwHui Mnor- YcnosHas MuHumans- PaGoyas
peareHTa 84l HOCTb, BR3KOCTb, Hag Tem- KOHUEHT-
Kr/m® c nepatypa pauus
3aTeepae- pearenTa,
BaHug, °C %
«Xahcen-822» Hugrocts 1070 18 -6 10-15
cBeTno-men-
TOro UBeTa
«Xancen-OH-1» To e 1140 34 -5 10-15
«Xaicen-OH-1A» -»- 1080 19 -5 10-15
«Xancen-OH-7B» -»- 1030 19 -3 10-15
«bypeTtaH» Hugxocts 1090 20-22 -2 25
CBETNO-KO-
pPU4HEBOTD
upera
KyGoBble
ocTaTkuy nonu-
¥304MaHaTOB:
TAN-50 Hunakocts 1120 20-24 -2 45
TEMHOro
ugera
TAA-65 To e 1130 22-26 -6 45
Mpumeyanne.

1. Noa paBoyer KOHUEHTPaLMeR norumaeTc acbaBKa Hanpumep K 10-15% MuaKoro peareHia
90-85% Bogbl.

2. NpU KCNONL3OBAHWM B KAYECTBE MMAPONIONFLMOHHOTO MaTepuana MUHEPanbHbIX 0GABOK KX
pacxofl B CMECH COCTARMT, %:

a) Llement 80-88 6) LUement 5
BeHToHuT  4-8 Necok 70
Hupkoe Huakoe
CTERNo 8-12 CTEKNO 25

HEHHE CeTYaTol CTPYKTYpHI, 0Opasys renb. «Xaicen-OH» umpoko uc-
MONB3YeTCsL B CTPOUTENBCTBE VI MOTH(MUKALIUY IPYHTA, IIpedOTBpallie-
HHMM YTeueK BOIBI, TIpeBpalast IpyHT, coaepxalluil HedTh, B yrpyroe
TBepaoe Teso. B Ta6n.8.2.1 npuBeneHB! KpaTKue CBEACHNS O MOJMHU30-
LIMAaHATaX U PACXOJ MATEPUAIIOB TIPY THAPOUZOSILIMY IINIAMOBBIX aM0a-
POB PA3TMIHLIMU COCTABAMM.
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Tabnuua 8.2.1.1

Pacxoa npur

HaumeHoBaHWe Pacxop Ha 1m? HaumeHoBaHue Pacxoq Ha 1M°

pearerTa NOBEPXHOCTH, KT Marepuana TIOBEPXHOCTH, K

«Xancens 2.3-39 1) Uemenr 811

(BCE MapKM) Bentorut 2-3
Huaxoe cTekno 2-3(n)

«Bypetan» 3.6-4.1 2) Lement 0.3-0.5

TAN-50; TAA-65 4.5-5.2 Mecok 3-5
Hnakoe crenno 5.3-5.5(n}

TMpamesaHue. Mpn HaHECEHUH ABYXCIORHOTO NOKPLITUA U3 MUHEPANbHBIX A0GABOK, UX DACXOR
yBenuuuBaeTca B 2.5-3 pasa

OcoberHO 3T NPOoOJEMBI BaXKHBI B CAHUTAPHO-KYPOPTHEIX 30HAX, 2
TAKXKE B TYHIPOBBIX yeloBUsix KpaitHero ceBepa, T/e OT Bo3neicTBuUs pa3-
JIAYHBIX CTPOUTEITBEHO-MOHTAXKHBIX paboT M Ha3eMHOTO TPaHCIIOPTa 3a-
4acTyio 00pasyloTea TePMOKAPCTORbIE NPOBAIBI M OBparu Ha O0JBLIONH
wiomaay. T1o3ToMy TUTAHHPOBKA NMOAPE3KOH IPYHTA MPOU3BOAUTCS B
OCHOBHOM B OCCHHE-3UMHIIA TIEPUOZ TIPH HATTMYUH TIPOMEP3LIETO €104
TyHapel He MeHee (.2-0.3 M Ha yJacTKax ¢ OHOPOIHBIMU, MATOJIbIUC-
THIMH TPYHTaMH, TIPH YCIOBHM, YTO €CTh BOIOOTBOZ ¢ 6yposoid. I1pu ot-
CYTCTBUM 3THX YCJIOBUY MIOAOPONHEI citoit He cHuMaetcs. He cienyer
pacrionarath 6ypoBoe oGopyI0BaHME HA y4acTKax co CKJIOHaMH bojee
10° u rpyHTaMH, ¢ cofepXanuneM inaa Gosiee 40% ot obiero obbeMa rpyH-
ta. TIpy 9TOM Heo6X0IHMMO TPEABAPUTENBHO TIPOU3BECTH OTCHIIKY Tec-
YaHO-IPaBUIHOI cMecH, a o 6ypoBoit u 'CM ycTpouTtsh ruAPOU30IH-
pyiolliee TIUHSIHOE TTOKPHITHE TOMLKHON He MeHee 100 MM.

BosBeneHue H3BECTHRIX THIOB $YHIaMEHTOB (CBaiiHbIX, CTONOYATBIX,
JIEHTOYHBIX, TUTHTHBIX) CBSI3aHO CO 3HAYUTEIbHBIMU HAPYIIEHUAMU MO-
XOTOP(MAHOTO MOKPOBA, MO3TOMY HEOOXOAMMO NPUMEHATH MHOT0000-
pavyMBaeMble TTOBEPXHOCTHOTO TUIIA ()YHAAMEHTHI, PEACTABISIONIHE
c060il 3aMOPaXUBAIOLINE YCTAHOBKY, Pa0OTAIOLINE 332 CYET ECTECTBEH-
HOTO WX UCKYCCTBEHHOTO XOJO0Ia.

Jlopory mpoknaasBaloTesi, B OCHOBHOM, 3UMOH Ha y4acTKax MecT-
HOCTH € OTHOCHTEJIEHO POBHBIM penbedoM, U3beras OTKPBITBIX CHEro-
3aHOCUMBIX Y9acTKOB (1ox yritom ot 0 10 30° K rocrnoAcTByiOlIUM Ha-
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TIpaBeHUSIM BETPOB), IOHWXKEHUH penbeda, I1yGoKHX U ILTOX0 poMep-
3ai0Mx 60JIOT, a TAKKE KOCOTOPOB € I0XHBIM YKIIOHOM.

OcoBeHHO BbicOKHE TpeBOBaHUs MO OXpaHe HeAp W OKpyXalolen
cpeabl MPEeIbABISIOTC IPYU CTPOUTENBCTBE CKBAXUH B BOMO3a00PHbBIX 1
CaHUTAPHO-KYPOPTHBIX 30HaX, [Ae 00s3aTe/IbHO OETOHUPOBAHHE BCEX
MPOU3BOACTBEHHbBIX MIOWAN0K M 3eMJISHBIX aM0apoB, NMEPUONHYECKU I
BBIBO3 OTXOAOB OypeHMsi, OypeHMe MO KOHIYKTOp 6e3 MCHOIb30BaHUA
TOKCHYHBIX XMMPEarcHTOB U HETENPOIYKTOB.

8.2.2 BypeHue CKBaX1H

Ha tperbem aTane npy GypeHyH CKBAXHH HAUGOMBIIMIE yiUepO OK-
pyxaiolleil cpelle, NTOBEPXHOCTHBIM, TPDYHTOBLIM M MOA3EMHEIM BOAAM,
TOYBEHHOMY ITOKPOBY HAHOCAT XMMUUECKUE PEATEHTBI, CTOYHEIE BOBI,
oTpaboTaHHbIe PacTBOPBI, BHIOYpEeHHas opoaa, HeTeNPOAYKThI, BbIO-
pockl HedTH U ras3a, BHICOKOMUHEDATM30BAHHBIX TIACTOBBIX BOI, pa3-
pyUIEHHE TOYBEHHO-PACTUTENBHOTO NTOKPOBA U CHUXEHUE €ro MUKPO-
6OUONOTHYECKO#M aKTUBHOCTH, ocobeHHO B ycnoBusax Cesepa. [loatoMmy
KOHCTPYKIIUSI ¥ TEXHOJIOTUS TIPOBOIKM CKBAXHH NOTKHBI 00ECTIEUNBATh
HAEXHYIO F€pPMETU3ALIMI0 BONOHOCHBIX U HETEra30HOCHBIX TOPH3OH-
TOB M MPEJOTBPALUCHHUST MEXIUTACTOBBIX MepeTOKOB. OCHOBHBIM CITOCO-
60M YCTAHOBJIEHHS! TOKCHYHOCTH BPENHBIX OPraHUYECKUX BEIIECTB SAB-
JseTcsl xuMuieckoe norpedaenue xuciopona (XIK) ans nosrHoro pas-
JIOXEHHUS] OPraHUKHU M Gronoruueckoe norpednenue kucinopona (BbITK),
METOJMKA OTPENEIEHUs KOTOPBIX U3JI0KEHA HUXKE.

8.2.3 OnpegeneHue xuMU4ecKoro norpe6neHuns Kucnopoaa

Teopemuueckum snauenuem XITK Ha3piBaioT Maccy KUCI0Opoxa (Miu
IPYTOTo OKHCIUTENs B pacyeTe Ha KMUCIopoa) HeEoOX0AMMOro wist Nos-
HOTO OKHMCIIEHUA COIEPXKALIMXCS B Mpobe OpraHUYECKUX BELIECTB, Npn
KOTOPOM YTIIEpozl, BOLOPOA, cepa, docdop U ApyTHe 31eMEHTH (KpoMe
a30Ta), eC/IM OHM [IPUCYTCTBYIOT B OPTAaHUYECKOM BELLECTBE, OKUCTSIOT-
cs g0 CO,, H,0, P,0s, SO,, a asor npespaluaeTcs B aMMOHHITHYIO COJTb.
Tpu 3TOM KKCJIOPOA, BXOAMBILIMI B COCTAB OKUCIACMBIX OPraHUYECKHX
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BELUECTB, YJacTBYeT B NPOLIECCE OKUCIIEHHS, a BOLOPOJ, 3THX COCAUHE-
HuUl 0TAAET N0 3 aTOMa Ha KaxK/Iblit aTOM a30Ta NpH 06pa3oBaHUM aMMO-
HuitHoli conu. [TpakTuyecKu npuMeHsieMsle MeTopl onpenencHus XITK
JaioT pe3yNbTaTsl 04ens onuakue K XTIK,,, ¢ BO3MOXHBIM HE3HAUUTENb-
HBIM OTKJIOHEHMEM B Ty Wi MHYyI0 croposy. XITK onpexnensercs «cy-
XHUM» c1ocoBOM, TI€ OpraHM4eCcKHe BELECTBA TPOOHL CXUTAIOTCH B TOKE
xkuciaopoaa unn CO, (HeoOxoauMble TpUOOPDI Halliei IPOMBbIIUIEHHOC
TbIO 110KA HeE BBITYCKAIOTCS), U «<MOKPBIM» CIIOCOOOM, [Ie OPraHUYECKHe
BELLECTBA OKMCIIIOT NEPCY/1bhaToM aMMOHHS.

Buxpomarubiit apourpaxasii Meron onpenenenns XITK

Tpo6a cTOYHOH BOAbI AHANTU3UPYETCS MOCIE CUUCTKU MU OLUEHKH
3heKTUBHOCTH MOC/IEAHEI, TPK ITOM B TIEPBOM ciyyae mpoba obs3a-
TenbHO (BUIBTPYETCS, 4 BO BTOPOM TEPEN CJIMBOM B BOIOEM HITH Ha TEXHU-
YECKHE HYXObI aHATU3UPYeTCst ¢ ocankoM. I1pu GuasTpoBaHUM OyMax-
HbIi (HHIBTP HEOOXOAUMO NPOMBITH rOpsueii BOOON U COPOCUTH MEPBYIO
nopuuio dunesrpara (250 ma) B LeIAX YMEHbLIEHUS BIUSIHUS OyMaru.

Henbasa GuaABTPOBATH CTOUHYIO BOAY, COASPKABIIYIO TETYUUE HITH
OKUCSIIONIME BEIIECTBA, 3AECh MPOOA rOTOBUTCS IyTeM [IUTEIBHOIO
orcranBaHus. OpraHu4ecKue BeIeCTBA OKUCIAIOT GUXPOMATOM Kaius
B 18H. (pa3basnenue 1:1) cepHoil KucnoTe B MPUCYTCTBUY KaTaIu3aTopa
cynbtara cepedpa. Ecin ananusupyemas npoba conepXuT HEOpraHu-
YecKHe BOCCTAHOBHTEH, TO UX MAaccoBOe COAepXaHHUe, onpenelseMoe
OTAEABHO, IOJDKHO ObITh BEIYTEHO (B MepecueTe Ha KUCIOPOX) U3 PE3Yib-
tara onpenenerusa XK. Caenyer yuects, uto H,S u3 cynedunor u SO,
U3 cyabhuTos, ruapocynsHUTOB U Ap. YIETYYUBAIOTCS IIPU OIpenese-
Hru XTTK, mo3ToMy CepHYIO KUCIOTY Halo BAMBaTh B Konby ¢ BCB ne-
pen 6uxpomarom Kanus. [1pu onpenenenun XI1K moryr Memath xio-
PHIIBI, OKMCISIIOIMECS IO 3NEMEHTHOTO XJIOpa, MO3TOMY MX YCTPaHSIIOT
nobaskoit 22.2 mr cynsdara pryti (HgSO,) Ha 1 mr Cl.

Ecnu B npo6e BCB OTCYTCTBYIOT OpraHMYeCKue BEIECTBa, TO TOr-
Ia XJIOPHI-HOHHE KOJMHYECTBEHHO OKUCISAIOTCS 10 CBOGOTHOTO XJI0pa
6e3 cyabdaTa PTYTH, U U3 MOJYYEHHOTO PEe3yJbTaTa BblCUUTHLIBAETCS
MoTpaBka: Ha 1 Mr x1opua-noHoB pacxonyeres 0.23 mr kucnopona. Me-
matot npu onpepeneHuu XIIK ¥ HATPUTBI, AN yCTpaHEHHUS KOTOPBIX
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BBOIAT B K00y mo 10 Mr cynbdamunoBoii kucnotsl Ha 3 Mr NO,. ITpu
KUISIYEHUN PacTBOpa HUTPUT-UOHBL VIAMSIOTCA B BHOE a30Ta, a U30bI-
TOK CylIbaMUHOBOR KHCJIOThI MEPEXOAUT B cyabdar ammonus. ITpu
O4EHb GOMIBIIOM COEPKAHUHU XA0pUuA-HoHOB B BCB nocieaHow nepen
aHATU30M Pa3baBIgioT IUCTUIUTUPOBAHHON BOIOM.

PeakTuseb.

CepHas kuciora p = 1.84 r/cm’, ana

Cynbar cepebpa TBepaAbIii, Yaa

N — ®enwrantpanwioBas Kucaota (0.25 r KMCIOTH pacTBOPAIOT B
12m11 0.1H. pacTBOpa rMAPOKCHIA HATPHS U pa3GaBAsIOT BOLOM 10 250 M)

®eppoun 1.485 r (1.10 — deHanTposnuna u 0.695 r FeSO,-7H,0 pa-
CTBOPSIOT B BOAE ¥ pa3baBisiioT pacTBop Bogoit a0 100 mu). BuxpoMar
Kamust, 0.25 H. cTaHAapTHeIA pacTBop (12.258 r GUXpoMaTa Kajus, Ipe-
BapUTENIBHO BBICYLIEHHOTO B TedeHHe 2 4 ripu 105°C, pacTBOPSIOT B M-
CTH/UTUPOBAHHOM BOIE M pas3baBIIsIIOT pacTBOp Bonoit no 1 ).

Cons Mopa, npubausurensHo 0.25 H. pacTBop (pacTBopsioT 98 1
coau Mopa B AMCTHNIMPOBRHHOM Boze, npuGaBIMoT 20 MJI KOHLIEHT-
PUPOBAHHOI CEPHOM KUCIIOTHI M pa3baBAsIOT PACTBOP TUCTH/UTHPOBAH-
HoIt Bogoii 1o 1 1), TUTp 3TOro pacTBOpa YCTaHABAMBAIOT IO CTAHIAPT-
HOMY pacTBOpy 6UXpomara Kajaus, 25 M1 KOTOpOTO pa30aBlsioT JHC-
THWUIMPOBAaHHOH BOIOM 10 250 Mu, mpuiuBaoT 20 MI KOHIIEHTPUPO-
BaHHOI1 CEPHOH KUCOTBI M JAIOT OCTHITh. 3aTeM NpubasnsioT 3-4 Kan-
51 pacTBopa depporHa WM 5-10 xanens pactBopa N-beHWIaHTpaHU-
JIOBOM KMCJIOTHI U TUTPYIOT pacTBopoM conu Mopa. Cynwdar prytu (1I)
KpucTanInuecknif, una. Jlias aHamuza orbupator takoi o6bem BCB,
uToOBl Ha OKHUCIIEHHE PacX0I0Bajiock He Gonee 20 M pactBopa 6UXpo-
Mara Kajlusl, a cogepxaHue xiopua-uoHoB B BCB 6bu10 He Gonee 40 Mr,
pa36aBIAloT 10 50 M JUCTU/LTHPOBAHHOMK BOLOM U NEPENMBAIOT B KPYT-
JIONCHHYIO Kost0y BMectuMocThio 300 mi. Tpubapasior 1 r cyibdata
prytu (11}, 5 M CepHOI KHCIIOTHI, TIePEMEIIUBAIOT 10 PACTBOPEHUSA
cyabdara pTyTH, BAXBAIOT 25 MA pacTBOpa GUXpOMATa Kanvsi, OCTOPOX-
Ho 70 M1 cepHOM KHUCNOTH, BebinatoT 0.5 T cyabdara cepebpa, BBOIAT B
KOJIGY HECKOIBKO CTEK/ISIHHBIX OYCHMH UITH KYCOUKOB TIEM3bl, 3aKpbIBa-
10T TIPOGKOU, COEAMHEHHOI ¢ OOPATHBIM XOMOAUILHUKOM, M HArpeBa-
10T JO c1ABOro KUIIEHUA B TCUEHUE 2 Y. 3aTeM OXJIaXIAI0T, OOMBIBAIOT
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CTeHKU XOJOAWIBHMKA 25 MJ AUCTHINPOBAHHON BOAB M NIEPEHOCAT
comepX1UMoe 3ToH Konbbl B KOHUIECKYIO KOIbY BMECTUMOCTBIO 500 M,
06MBIBas CTEHKH IMEPBOIM KONOGH HECKOJNBKO pa3 AMCTUUTMPOBAaHHOR
BoAoit. loGaByB IMCTULIHPOBAHHYIO By 10 350 M1, BBOAST 3-4 Karm-
M pacTBopa ¢epporna (10-15 xarens pactBopa N-deHumaHTpaHuNo-
B0OI1 KUCIOTHI) M OTTUTPOBLIBAIOT U30OHITOK OUXpOMaTa TUTPOBAHHEBIM
pactBopoM conu Mopa.

TpoBonsT XomocToM onbIT: GepyT 50 MJI IMCTUUIMPOBAHHOM BOABI U
MPOBOJAT €€ Yepe3 CTYIIeHU BhILIEOIMCAHHOT0 aHaiu3a. B mpucyrcrsuu
cynbPUIOB (a TAKKE MEPKANITAHOB, OPraHUYECKUX CYIbMOUIOB U TUCYITh-
Gbuaos) npu nobapieHuu cyabdara pryru (1) BeIMagaeT YepHbiit 0canox
cynbhuia pTyTH, HE PacTBOPSIIOLIMIACS TIpU DajibHeiieidt oopaboTke. B
ITUX CIY4YasX PEKOMEHIYETCs HECKOILKO MU3MEHMUTh MOPSIIOK npubas-
JIEHUSt PEAKTHBOB TI0 CPABHEHUIO C OnKMCaHHbIM Boille. K 50 Mn npobm
BCB wiu meHbleMy ee 00beMy pa3baBieHHOMY AUCTHIUIMPOBAaHHOM
BOJO# 10 50 M1 106aBIsAIOT 25 M1 pacTBOpa HUXPOMATa Kalud, 5 MM KOH-
LEHTPUPOBAHHON CEPHOM KUCIOTHL M AAI0T NocToATh 10-20 MUH. and
OKMCNICHHST JIETKO OKHCIIAIOLIMXCST BEIIECTB, B TOM YUCJE H CEPHUCTBIX
coequHeHui. 3arem mobapnsiercs 1 r cynbdara prytd (1), 70 Ma KoH-
LIEHTPUPOBaHHOM cepHoit KucnoThl, 0.5 r cynbdaTa cepebpa U nanee Kak
OIMUCAHO BBIIIE.

Dxenpecc-meton onpeaeenms XIK

Mertoa gaet BHOJIHE BOCTIPOM3BOAUMLIC PE3YIBTATHI, HO MPU 00JIb-
oM coaepxanuu B BCB TpynHO okucaseMbIX BEWECTB (YKCYCHAst KUC-
Jota, GeH301 U gp.) GyayT 3HAUUTENbHBIE PACXOXACHUS TIO0 CPABHEHHUIO
¢ apOUTPaKHBIM METOIOM.

Hna onpenenexus XTIK B npo6y BCB seoautca 2.5 M 0.25 H. pa-
cTBOpa Guxpomara Kamusi, 0.2 r cynsdata prytu (II) u mpu nepemerun-
BaHMH KOHLIEHTPUPOBAHHYIO CEPHYIO KUCAOTY (7.5 Ml Ha 1 M1 npobHl,
15 M Ha 5 M ipo6ui). [1pu 3TOM TemriepaTypa pacTBopa OAHMMAETCs
no 100°C. Yepes 2 MuH. OX1aXIat0T PaCTBOP IO KOMHATHOM TeMnepary-
phl, ipuUBaOT 100 M AUCTH/UTMPOBAHHOM BOIBI M THTPYIOT U3OLITOK
Guxpomara 0.25H. THTPOBAHHBIM PAacTBOPOM cosu Mopa.

XTIK Beraucisiercst mo gopmyne:
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XTIK = (a-B) Nv8 1000 .

e a — 0bbeM pacTBopa coim Mopa, Nouieaiieii Ha TATPOBaHME XOM0C~
TOro onbiTa (GepeTcs 50 M AUCTIWLTHPOBAHHOM BOJILL U BECH X0 aHAJIH-
3a npoussogutes o npumepy ¢ XITK), mi;

B — 0OBEM TOTO Xe€ PACTBOPA, U3PACXOJOBAHHOTO Ha TUTPOBaHME
TpOObI, MIT;

N — HOpMAJIBHOCTb TUTPOBZHHOIO pacTBOpa conn Mopa;

V — 06weM mpo6sl BCB, M,

8 — IKBUBAJIEHT KUCIOPOAA.

Ecnu XIIK ananusupyemoii BCB Huxke 50 Mr/i1, 3T0T MeTOI TIpH-~
MeHATh Henb3sl, ecnn XITK B npenenax 50-500 mr/in xna aHanuza Ge-
percst 5 Mma BCB, ccaun XTIK B npenenax 400-500 mr/n, mist aHaau3sa
6epercs 1 M1 BCB, eciu xe XITK 4000 mr/n, to npo6a BCB nepern
aHaaM30M pa3baBisieTcsl BOLOM.

3nauenne XI1K,,,, HEKOTOPBIX OpraHUYECKUX BemlecTB B MI O,/MT
pewlecTBa: ataHon — 2.09; rmokosa — 1.07; caxaposa — 1.12; 6yraHon —
2.59; deron — 2.38; ykcycHas Kucmora — 1.07.

8.2.4 Onpepgenenne GUONOrUIECKOTO NOTPe6GnNeHus
kucnopopa (BINK)

Ion 6uo. KUM Hompeo; KUcaopoda MIOHUMAETCs KOoJInde-
CTBO KMCIOpOHA {MT), HEOOXOAUMOE TS OKUCTEHHUST OPraHUYECKHX BE-
MIECTB, COAEPXKAIIUXCA B 17 CTOUHON BOLB! NPU GUONOIMYECKUX TIPO-
Leccax B a3po0HeIX yenosusix. Onpeaenenue BITK npoussonutcs MeTo-
oM pasbasneHnst BCB unMcToit Bo0# ¢ NOCAENYIOINM OfipeaeicHHEM
PacTBOPEHHOTO Y TIOMIOMIEHHOTO KHCJIOPOAA U 1O PA3HOCTH MEXAY pe-
3ysnpraTamu onpeaeneHus XTTK. Tak kak npeapaputenbHas OATOTOBKA
MUKpodIOpH U oTpaboTKa npob onuHakoBa, To onpeneaenue BITK ne-
JIecooOpasHO TIPOM3BOAUTE 110 BTOPOMY CIIOCOGY.

Ilpumenanue. BrInycKalOTCS MOPTATUBHBINA CHIEKTPODOTOMETD 110
onpenesnennio XIIK 1 6-y MecTHBLA npu6op no onpenenenuio BITK.
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Tabnuua 8.2.5

K BORaM Ha Gyp:

Mokasarenn MNpu BoOAOROTPES- Npu cBpoce Boabl B
NeHnn BypoBoi OTKPbITble BOAOEMSI

BaBelleHHbIe BEIECTBa, Kr/M®, 25.107 0.75-107°

He Gonee

HedrenpoayKtel, kr/v®, ne Gonee 25107 5107

XuMuueckoe notpednexve 4.107 —

kucnopoga (XIMK), mr0,/n, He Gonee

B1onoruueckoe notpeéneHie 51072 0.6107°

wucnoposa (BIK) mr0,/n, He Gonee

HecThocTb Mr-3KB/N, He 6onee 10 5

Cyxoii ocTaToK, Kr/Ms, He Gonee 1.000 1.000

floKazaTenb BOAOPOAHBIX 1OHOB, pH 6-8 6.5-8.5

8.2.5 TOKCUYHOCTb XMMPEareHToB

Tlo cTeneHu XxuMuIecKoro norpebieHus kucioposa (XTK) xumpe-
areHTbl YCJIOBHO MOXHO pa3ieNuTh Ha TPU IPYNIbI Hanbosee TOKCUY-
Hble — AJIIOMMHAT HaTpHsl, CONa KayCTHuecKasl, U3BECTD, €IKOe Kall,
CMAJI-1, 3MynbCHH, Bee HedTenponykrhl, cyabdonon, T-80, amynb-
TaN, GeHONbl, CUBYLIHOE MACIO, XPOMITHK, CHJIbBUH, COJIb [IOBApEHHAs,
MUH-1, 6uwodur, kucnora consHas, cepHas n ap. (XT1K B npenenax
300-1500 mr/n); cpeaneit TokcuyHoct — runad, KCCB, ®XNC, Ok-
3w, BXXC u ap. (XTIK B npenenax 120-150 Mr/nn); HauMeHee TOKCUUHbIE
— YIIIP, KMLI, kpaxmain, metac u ap. (XIIK B npenenax 30-90 mr/n).
IpesenbHO AOMYCTHMasi KOHLIEHTPALIUS KaX/0ro XMMpeareHTa B CToY-
HBIX BOAAX AOMXHA HOCTOSIHHO YTCUHSTBCS M YCTaHABIMUBATHCS MHAU-
BHIYanbHO JUISI KaXIOro pernoHa paGor, Npu 9TOM BO Bcex ciyyasx
TAK He 1o1xHa GBITH BbILile ONpedeNeHHBIX CPeIHUX 3HaYeHUI.

I1pu 6ypesnu ckBaXvH Ha onHY GYPOBYIO B CpeHEM DACXOLYETCH 10
50-100 M3/cyT. BOJbL, 2 HA BECH LIMKJT CTPOUTENLCTBA LTYGOKON CKBAXKUHbI
10 30-40 Thic.M’ (TIpH IiyGuHe CKBAXMEBT 2500M oT 2.5 10 6.0 THIC.M’),
NO3TOMY st YMeHbLIeHHs GypoBbix cTouyHBX Boa (BCB) Ha 6ypoBoit
HEOBXOIMMO OPraHU30BaTh 0G0POTHOE BOOCHAOKEHUE, OCHOBHbIE TPE-
60BaHUs! K KOTOPOMY INpUBeAeHbI B Tabn. 8.2.5.

585




A.A. Praanos

1o 6YPOBLIM

Tabnuua 8.2.5.1

MpeaensHo AONYCTMMAn KOHLEHTPaLNS XHMPEareHToB B Bo3ayxe, Mr/m?®

HaumeHoBaHwe naxk Knacc HaumeHoBaHue naK Knacc
BEllecTBa ONacHoCcTH BeilecTBa 0NacHoCTH
1 2 3 4 5 6
Aapocun MoaUdULMpO- 1 3 Macna muHepans- 5% 3
BaHHbli (AM-5; MAC-200} HblE HedTaHbIE
AcGect 6 3 MoroaTaHonaMuH 0.5 2
ANIOMUHET HaTpus 0.5 2 Hatpus KapGoHat 2 3
Baput (3] 4 Hatpus 5 3
Bapwus rugpoKeua Q.1* 2 ruapoKapGoxat
Bapus KapBorat 0.5 3 Hatpus cynbdar 10 4
Bapus xnopua 0.3 3 Hatpus cynsdua 0.2 2
BUTYM BLICOKOOKMUCIEHHbIA 5 4 Hatpusi xnopug 5 3
Bogopoga xnopua 5 2 Hedth 10% 3
Avmetundtanar 0.3 2 flonumepsl 1 cono-
NIMMepbl Ha OCHoBE
aKPUNOBbIX MOHO-
[AunatasonamuH 5% 3 METpoB 10 4
Aucconsan 5 3 CepoBogopos 10 2
Anatunammn 30* 4 Ceposogopos B 3* 3
CMECH ¢ yrne-
Kanus KapGokar 2 3 BOAOpOAaMH
Kanus rutpat 5 3 CMech anKuANMpu- 2 3
AMHOB(MHIHGNTOP
Hanus cynbdar 10 3 Koppoauu U-1-A)
CuHTETUYECHNE 5 3
Kanus xnopua 5 3 MololWNE CpeAcTRa
(notoc 1 ap.)
Kucnota azothas 2% 2 T-80 10 4
HKucnota 6opHas 10 3 Tonyon 50 3
Hucnota ykeycHas 5% 2 denon 0.3*
Kncnota MoHOXnopyKcycHas | 1% 2 denondpopmanbge- 0.05 2
Kucnota cephast 1% 2 TUAHbIE CMOMbI
Kpezon 0.5% 2 Xpomartsl, 6uxpo- 0.01 1
Marbl (B Nnepecye-
Kewnon 50 3 Te Ha CrO;)
Kap6okeumeTtunuennionosa | 10 4 Li1HKa okeug 0.5 2
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Mpoporxerne Tabnuus: 8.2.5.1

1 2 3 4 5 6
Kucnota HATPOTPH- 2 3 LinHKa cynbbug 5 3
MeTungocpoHosan (HTP) Wenoun (pacteopbl | 0.5% 2
Munepanusatop (MUH-1) 5 3 8 nepecyeTte Ha NaOH)

* TpebyeTca cneuyanbHan 3aliuTa KOMY U rMa3s.

MpepensHo AONYCTUMAA KOHLEHTPaLHA XMMpPEareHTos B BOAOEMax

Tabnuua 8.2.5.2

NAK, mr/n
HaumeHoBaHWe xuMpeareHTa Bopoembl Boaoembl Knacc
MATLEBOTO U pLIGOX03. onac-
Ap. Ha3H. Ha3HayeHus HOCTH
Baput — 50 4
TKAH-11H 2 — 3
AucconsaH — Q.9 3
KaycTnyeckas coaa — 50 2
HKanbLuHKpoBaHHas coga — 200-550 3
KoHpeHenpoBaHHan cynbouT-
cnupToBas 6apaa — 12 3
HKapGoKkecumeTunyennionosa — 20 4
Nakpuc-20 mapka A 2.0 — 4
MeradocdaT HaTpus 3.5 — 4
Hedts, HedTENpOAYKTHI — 0.05 2
On-7; 0n-10 0.1 0.3 3
Okx3ns — 10.0 3
Monuakpunammg 2.0 — 2
NosapeHHasn conb — 7000-15000 3
CynbdoHos 0.1 0.5 3
Cononnmep M-14 — 10.0 2
CMAA-1 — 0.3 3
T-80 — 0.2 2
YrnewenouHon peareHt — 500 4
DeppoXpPOMANTHOCYNbGOHAT — 30 3
Xnopua KanbLus — 7000-12000 3
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no GypossiM

Tabnmua 8.2.5.3

K cpeabl No

W (CLUA)

HKaTeropna TOKCHHHOCTH

3uavenve C,, NpoMUNIE

HeToKCH4Hble 6onee 100000
CnaboToKcHYHble 10000-100000
YMEPEHHO TOKCH4HBIE 1000-10000
ToKcHYHbIE 10-1000
OueHb TOKCHYHbI metee 10

Mpumeuatne. 1. Mpy GypeHny Ha MOPe NOKA3aTeNb TOKCHYHOCTH Cg, HE AOMKEH NpeBbILlaTs
30000 npomunne.
2. MpoMunne Ha3LIBAETCH THICAHHAA AONN YMCNa U 0603HAUAETCH 3HAKOM %a. 1%0 = 0.1%.

[IpeaensHo gomycTUMas KOHUEHTPALIUS XMMPEArcHTOB B BO3AYXE K
BOIOEMaX NMoKasaHa B Tabn. 8.2.5.1, 8.2.5.2.

OugeHka TokCHYHOCTH GypoBbIx pacTBopos 8 CITIA npu 6ypennn Ha
MOpE OLICHHMBASTCS CTAHIAPTHBIM METOLOM MO UX BO3AEHCTBHIO Ha XH-
Bble OpraHu3Msl (kpeBeTkH). L atoro k 1 yacru GypoBoro pactsopa
nobapnsietcs 9 yacteit Mopckoii Boabl M 1ipoba otcranBaercst 1 yac. Flpu
3TOM CYCNEH3Hs1 pa3feuTces Ha 3 ppakunu. BepxHuit npoapayHblii cioit,
HIDKHUI — rpy0oaMCcnepCcHblit 0canokK, CPENHUN CIOH — TOHKOAHCTIED-
CHbBI€ YaCTHULbl, KOTOPbIE UCITONb3YIOTCS U ONPEETeHUs] TOKCUUHOC-
TH NyTeM pasbaBleHUsi MOPCKO# BOLOW C pa3iM4yHON KOHUEHTpaLUei
cycleH3noHHOH (dasbl. B npuroTosneHHble mpobb MOMEIIAIOT KUBBIX
KPEBETOK U yepe3 96 4acoB MOACUHTHIBAIOT YHMCI0 NOrubLIMX O0cobei B
Kaxnou npobe. Ecnu norn6io 10 50% KpeeeToK, pacTBOP TOKCHYHBIN
(<Cy). Ha ocHoBaHKM 3Toro cTaHaapTa pa3pafoTaHa KIacCHOUKALIKA
cpelbl 110 TOKCHYHOCTH, Taba. §.2.5.3.

8.2.6 UcnbiTaHe CKBaXHWH U OYMCTKA OTXOR0B GypeHus

Ha yeTBepTOM 3TANE MPU UCTIBITAHUM CKBAXHH HEOGXOAUMO 06OpY-
JOBATH YCThE KOJIOHHOM roNOBKO# 1 (POHTAHHON apMaTypoii, IPOU3BeC-
TH 06BA3KY TPyOONPOBOJOB U TMAPOTa30JHHAMHNECKUX HUCCIeqoBa-
HUH ¥ YCTaHOBKY €MKOCTeH /1St 3aMepa v xpaHeHUst HeTH, KOHAEH caTa
Y XNIKUX OTX0n0B. Jlo6biTass HeTh WU KOHIEHCAT UCHONL3YIOTCS Ha
TEXHHUYECKHE HYXEBI, TOCTYNAIOLIMIA ra3 cxkuraercs B paxenax, a Xui-
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KHUE OTXO/b! TIPH BO3MOXHOCTH 3aKaqMBAIOTCS B ITOIMIOLIAIONTHE TOPH-
30HTBI Ha PYTHX CKBAXHMHAX.

WnTepBa 3aKAUKU KaK MPABUIO 06CAXEH ONHON WM IBYyMSs KOJOH-
HAMH, TIOTOMY HUXe 30HBI HX Mepdopalny 3apaHee ycTaHaBIUBACTCS
LIEMEHTHBIA MOCT 1A MPEIyMpeXIeHUs IEPETOKa 3aKauuBacMON Xuf-
KOCTH B BO3MOXHO MPOAYKTHBHBIE HUXeNeKalIne ropu3oHTsl. [1pyu aTom
ofcanHble KONOHHB! JO/IKHBI GBITH 3aHEMEHTHPOBAHBL 1O YCTbs. XKMA-
KHE OTXOABl HATHETAWTCA Yepe3 HacOCHO-KOMITPECCOPHbIE TPYOH
(HKT), Ha KOTOpbIX YCTaHAaBIUBAIOTCA PE3NHOBHIE Nakepa Ha 15-20 M
BBIIIIE KPOBJIM 30HbI epdopaLiuu.

Ha nsgrom 3rane npu JUKBUTALMM CKBAXWHBI HEOOXOIUMO JEMOH-
THpPOBATh 6YPOBOE 0GOPYAOBAHHE, YCTAHOBUTE TMKBHIALIMOHHBIE LIEMEH~
THEIE MOCTBI /15 HAEXKHOTO Pa3o01UeHNs ILTACTOB, BRIBE3TH MAaKCHMAJIb-
HO BO3MOXHOC KOJIMYECTBO GYPOBOIO PacTBOpa Ha APYTHe CKRAXKWHEL,
MPOU3BECTH TEXHUYECKYIO PEKYIETUBALIMIO U 6HOJIOTMIECKOE BOCCTAHOB-
JIEHHE 3eMENBHOTO YYaCTKA. AHAIM3 COBPEMEHHOTO COCTOSHMS METONOB
W CPEIICTB OXPaHbl CPEAbl MOKA3BIBAET, YTO CHELIMATbHbIE MEPOTIPUATHS
Y TEXHOJIOTHSA, CBA3AHHAA ¢ OYMCTKOM OypoBbix cTouHbIX Boa (BCB),
YTHIM3AUHER 0TX0I0B OypeHus, 06e3BpeXUBaHNEM, KAJECTBEHHBIM 3a-
XOPOHEHHEM, HAXO/LATCS B HAYaTIbHOM CTamuK pa3paboTKU U BHEAPEHUS.
IMpaxTrdeckyn ke 3¢bGheKTHBHBIX METOAOB U TEXHUYECKUX CPelCTB OYHM-
crku 1o Tpebyembix TIIK He cymiectByeT. PaspaGoTaHbl pan nepcnex-
THBHBIX CIIOCOGOB OUHUCTKY CTOYHBIX BOJ 151 000OPOTHOrO BoAOCHa0Xe-
HUsl. DTO MEXaHUUYECKHIT CMOCO6 ¢ UCTIONB30BAHNEM TMAIPOLIMKIOHA JUIS
OYUCTKM OT TBEPABbIX YACTHL, XUMMYECKUI criocod (koarynsiums, dio-
TALAA); TEKTPOXUMUMECKUN CIOCO6 (31EKTPOKOAryIALMA).

BCB cocTouT U3 IIMHUCTBIX YacTull (70%) pasmepoM 1o 20 MKM, a
TaKkKe MUHEPAIbHOIM M Opranndeckoi cocrapmsiowteit. B cpennem BCB
pasIMYHbIX PAaOHOB OYPEHUS UMEIOT CeNYIOLINit COCTaB U CBOWCTRA:
pH=7.6-8.6, BB=3200-8000mr/;1; HI1=80-240mr/n (6e3 yuera ruiaBa-
JOUIEN TUTEHKH HeyTh Ha TOBEPXHOCTH BoAb amGapa); XITK = 1500-
3750 mr/x; CO=3000-8000mr/1.

HauGonee TpynHoynansiemoit wactbio BCB sBnsiercst opraHuka,
KOJIMYECTBEHHOE COMEPKAHUE KOTOPOH oNpenessieTcsl IoKa3aTeaeM
XIIK. ConepxaHue pacTBOPUMBIX NPUMECEH ompeaensaercs 1no Mmoka-
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hasa 8 OcHOBbI 3KONOTUN

3aTeNo «cyxoi octatok» (CO), a MUHEPATBHBIX COJIEH MOKasaTeaeM
«IpokaneHHBIH octatok» (I10). KpoMe Toro, K 0CHOBHBIM XapaKTepu-
cTiKaM coctaBa U coiicts BCB otHocuTes )kectkocts (K) 1 Bomo-
poaHbIi mokaszarens (pH), faHHBIE KOTOPHIX ITOKa3aHbI B Tabi. 8.2.6.
OCHOBHEIMH MEPONPUSITHAMU MO 00E3BPEXMBAHUI0 OTXOICB Oype-
HUS1 SBISIIOTCS UX OUMCTKA U YTIWIU3AIUS TyTeM KOaTyIsiui U QIoKy-
ssiuvn BCB u otBepakIieHig TBEpAOTO ocanka, DheKTHBHOCTD YTHIN~-
3aLMu oueHuBaerca Koadbduiuentom yrwuzanuu (KY), npencrapis-
UMM co00i OTHOLIEHHE 06BEMOB YTWIM3UPOBAHHBIX OTXOAOB K 06-
weMy o6bpeMy oOpasyonxea orxonos. Hampumep, npu eXerogHoM
06Pa3OBAHIU OTXOTOB GYPEHMsS OKOMO 25 MIH.M (663 reoNOrnIecKyX
OpTraHM3aLWi), B T.U. B 3anaznoi Cubnpu 6.2 MITH.M B TOJ, B TOCHe-
JIHEN yTHIM3KRpYeTCst TONBKO 4.6 Thic. ToHH, T.6. KY cocransier 0.0007, a
B IPYTUX OTPACHsIX TOpHOM npoMeluuieHHoctd KY cocrasaser 0.22-0.27.
Jlns oueHkH BpeqHOTo BAVSHUA BCB Ha IOYBEHHbINA MOKPOB UCTIONB3Y-
€TCst IUMEHb, TIe YCTAHOBJICHO, UTO TIPU HAHECEHHH HEOOE3BPeKEHHO-
ro 6ypoBOTO PAcTBOPA Ha ITOBEPXHOCTE TIOYBHL BCXOLOB SIYMEHS HE 00-
HapyxeHo. [Ipy 3ToM ZOMyCTHMBII Tpenen 3arpsisdennst BCB opranu-
YECKUMH TTPUMECSMHI TIPH KOTOPOM BO3MOXHA UX OUUCTKA KOArYISTHTA-
mu cocrapiister He Gosree 2.0 kr/M’ o XITK (10 4% Hedytu u Hedrenpo-
JYKTOB B OTXOJlaX), & MUHEPAILHBIX coell He Gonee 2.0-2.5 1<r/M3 no-
upsr. Ecym coneit comepxkurest 10 1.0 Kr/M° (IPH OTCYTCTBUM OPraHuky),
10 BCB npuronHa ang ueneit uppurauyy. Ilpu paséasnenun BCB mnpe-
CHOW BOJIOI B COOTHOIIEHHH 2: 1 MOXHO IOJYIHTh CTOYHYIO Boay ¢ XITK
3.32 Kr/M’, 1 €€ OUMCTKA BO3MOXHA TOJIBKO COBMECTHBIM JEHCTBUEM KO-
aryasiHTa 4 haokynsaHTa, a npu paz6asneHuu 1:1.5 BO3MOXEH BBOI TOJb-
Ko koarynsHTa. Ucnonp3oBanue Metosa peareHTHo# ounctku BCB npo-
U3BOIUTCA Yallle BCETO C IOMOMIBIO KOATYISTHTOB CYAh(}aTOB aMIOMUHIS,
KeJie3a 1 XJIOPHOTO XeJe3a, 106aBKa KOTOPhIX B BuIe 50%-HOro pacTBo-
pa ¢ p = 1050kr/1m’ coctaBisier coorserctseHo 100, 800 n 900 Mr/iL.
Ipu 5TOM IpennoYTeHne CAeIYeT OTAATh CYNhhaTy aTIOMUHNS, TaK KaK
TIPH HOCTATOUHO BHICOKOW CKOPOCTH KOAryIsilIMM Y JAAHHBIX KOATY/IsiH-
10B {1.0-1.5 yaca) oUMILIEHHBIE BOOEI TP MCTIOIB30BAHU Y CYAbGhATA Ao~
MHHHS UMEIOT HeliTpanbHoe pH 1 MX He HYXKHO Momenadmeats. Kene-
30COAEPKALLME KOArySTHTH paboTaloT 1py Goiee BLICOKUX 3HaYeHusx pH
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(U1 UX THIPONN3A) B OYHINAEMBIX BOIaX, U KPOME 3TOr0, OUWILICHHHIE
BOZIbl MMEIOT KUCAYIO CPely, ¥ MX HeOOXOMMMO MOINIeNaYyuBaTh mepen
MOBTOPHEBIM HCIIOIb30BAHHEM. MEXaHU3M KOATYIAIMN 3aKTI0UaeTCs B
pasaeseHuu da3s nox AeHCTBUEM KOAaryITHTOB THAPOAN3YIOIUXCH B 00-
pabaTeiBaeMOl Bojie ¢ 06pa3oBaHUEM COPOLIMOHHO-AKTUBHBIX THIPOKCH-
I0B. [IpH 3TOM rUAPOKCHUIB! HMEIOT BHICOKYIO VICHBHYIO TOBEPXHOCT,
JIETKO aACOpGUPYIOT TUCTIEPCHEIC M KOJNOKAHBIE BPAKIIMK, a TAKXKE Ya-
CTMYHO PACTBOPEHHBIE 3aTPSA3HSIONINE BELLECTBA, 00pa3ys XIOMbEBHI-
HBbIE OCAIIKH IEKAHTHPYIOIINE B TeueHue 12-24 yacos. YnaneHue u3s BCB
aHMOHOAKTUBHBIX NOBEPXHOCTHO-AKTUBHBIX BEIECTB (CYTbOHOI, U p.)
Y HeHOHOTEHHbIX OCHOBZHO Ha B3aUMOJEHCTBUU OTPUIIATEBHO 3apsi-
KEHHOTO OpraHuyeckoro uoHa ITAB ¢ TonoxuTebHO 3apsaKeHHON 11o-
BEPXHOCTBIO OCAIKa THIPOKCIIA ATIOMHHIA. DbbEKTUBHOCTD OUUCTKH
BCB no XITK u HedTenpomykraM COCTaBISET COOTBETCTBEHHO 80-93 1
90-96%. Y1pu 310M YeM Huxe Temneparypa BCB (onrumansHas 25-30°C),
TeM BBIIIE PACXOA KOATYJIAHTA U Ha000poT. U1 OPUEHTUPOBOYHOTO pac-
X0Ja KOAaryJsiHTa UCTIONb3yeTcsa dopMyna

I, = 0.649-C,,

rae J, — no3a KoarynsHTa Mr/m1;, C, — colepXaHHe B3BEIICHHBIX Be-
necTB, Mr/i. Tocie YeTHpeX TEXHONOTHYECKHX [IMKJIOB HCNOIb30BA -
HHUS OUKIICHHOI BOIBI, OHA CHOBA 3arpsI3HIETCS U peareHTHOM OYHCT-
Ke yXKe He NOMIeKUT 6e3 peIBapUTeIbHOTO PasbaBIeHHs YUCTOH BO-
noit. [ToaroMy B LEASIX SKOHOMUYU YUCTOUN BOIH HEOBXOMIMO UCTIONb-
30BaTh OTHOBPEMEHHO KOATYASTHTHI, (IOKYISHTH U pa3baBlieHHe BoO-~
aoit go XIIK 2 Kr/M". [lpu 3TOM (PIOKYNSHT BCeraa BBOAUTCS TMOCIe
KoaryJisHTa uyepe3 10c-3MMH. IIpH HX cooTHouleHuH 1:20. ProkynaH-
ThI TIOAPA3LEIIOTCS HA OpTaHWYeCKUe ([IPUPONHBE MM CHHTETHYEC-
KH€) U HeopraHMJyeckue, Ha KATHOHHEIE M aHUOHHBIe TUITH. Hanbonee
LWHUPOKO MPUMEHAIOTCS OPTAaHWIYECKHKE MOINMEDEl CMHTETHYECKOTO
npoucxoxneuus ([TAA u np.). OAoKyISIHTHL KaTHOHHOTO TUTa BA-2,
BA-3, BA-102, B ominuue oT [TAA, BbI3BIBAIOT 06Pa30BaHUE KPYITHBIX
XJIOTILEB Ge3 NpeaBapUTebHOU 00paboTKU NpHMecei BOIbI KOArysiH-
Tamu. U3 HeopraHuyeckux GIIOKyAssHTOB Haubobiliee pactipocTpaHe-
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Masa 8 OcHOBb! 3KONOMUM

HIE TIOJyYHna aKTHBHasi (aKTUBMPOBaHHAsA) KpeMHMEBAs KHCIIOTA
(AK). Hixe mpuBOINTCS KpaTKas XapakTepHCTAKa HEKOTOPHIX KOary-
JITHTOB W (QJIOKYJISIHTOB, NaHHBIE PACTBOPUMOCTH KOTODPHIX NPUBEIE-
HEBI B npu.l.

Cyasgham anrwomunua AlL(SO,); I8H,0 — TexHUYECKUI TIPOAYKT,
TIPEACTAB/ISIIOUIMI KYCKH CEPOBATO-3EJIEHOTO TIBETA, COAEPKALIETO He
MeHee 9% Al,O;, uTo cooTBeTCTBYET cogepxanuto 30% uucroro
AL(SO,);. Bunyckaetcst Takxe 23-25%-Hu1it pacTBOp cyibdara ano-
MUHUS, IPUMEHEHHE KOTOPOro oueHb yaobHO. [MHO3eM YYBCTBUTE -
sieH X pH 4 Temneparype Boawl. [Tpu 4°C u Hike B pe3ynbrate Bo3pac-
TaHVs TUOPATALUY THAPOKCUIA AIOMUHUS 3aMEUTAIOTCH MPOLIECCHI KO-
aryJMpoOBaHUs e¢ IpHMece i U leKaHTalluy xtonbeB, [IpuMensercs npu
pH BCB 6.6-6.7.

B focnenHue romsl HaXOAKT BCe GOUblLIEe PUMEIIEHUE 2UIPOOKCU-
xnopud anomunus Al,(OH)Cl - 6H,0, npencrasisiowmii coboii kpuc-
TLTAYECKUIA NPOIAYKT 3eTI€HOBATOTO LIBETA, KOTOPHIM TIONYYAIOT TIyTeM
PaCTBOPEHMS CBEXEOCANAEHHOTO MMAPOKCUIA aMIOMUHMS B 0.5-1%-HoM
pacTBOpe COJISTHOIM KUCIOTHL. PeareHT BEIIycKaertcsi B Buae 35%-Horo
pacTBopa v coaepXUT B cocTase 40-44% AL O, u 20-21% NaCl. Ipu cro
MPUMEHEHUM B BUE 9-18%-HBIX pACTBOPOB MUHEPAIU3ALIUS BOIBI BO3-
pacTaeT, a ILEJOYHOCTh CHIKAEeTCS B MEHBIIEH CTeneHH, YeM Mpu no-
6aBke cynbpara anoMunnsi, OCOGEHHOCTE €r0 CTPOEHUS NPEIOXPAHSET
TUIPONU3 B BOAE, BCIAEACTBHE YEro Bhillle afcopOLMOHHas, a clenoBa-
TEJbHO M KOAryJSiLMOHHAs aKTHBHOCTH, YeM Y CyiibhaTa aTFOMUHUS.
BaxXHBIM PEUMYILECTBOM TMMAPOOKCHXITOPHA aTIOMUHHUS SABIAETCS
MaJtasi 4yBCTBUTEIBHOCTD K Temneparype 1 pH ounuiaemMoii Bogbl, OT-
CYTCTBHE KOPPO3MU KOMMYHHKALIU, TaK Kak pH owniieHHO Bombl 613~
KO K HeHTpaibHOMY M Manas no6aska 0.5-0.6 r/ix npu 100%-Hoii ounct-
xe BCB.

Cyavgham xcenesa (I11) Fe,(SO,);2H,0 npencrasiser coboii kpuc-
TaJIM4eCKUi NpoRykT ¢ p = 4500 Kr/MJ. OUYEHb TMIPOCKOITUYEH, TTOCTAB-
JSeTCs B GYMaXKHBIX MEIIKax.

Xnoproe wcenezo FeCl,-6H,0 npeacrasaseT coboit TEMHBIE ¢ METaT-
JIMYEecKUM 6J1eCKoM KpHcTansl, ¢ p = 4500 I(I‘/MJ, O4€Hb TUTPOCKOMM1~
4eH, MOCTaB/AETCs B METAILTHYECKUX G6oukax. IIpH HEAOCTATKE XIOPHO-
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§1.A. PsizaHoB BHUMKNONEANS N0 GYPOBLIM

IO KENe3a BO3MOXHO €70 KOMOHMHUPOBAHHUE ¢ CYibbaToM aTIOMHUHUS B
cooTHoleHuH ot 1:1 mo 2:1. Tpu sToM 00pasoBaHue U ceaMMeHTALMS
XJIOIIbEB [TPOMCXOOUT OUEHb ORICTPO (N0 GUNBTPOB), Aaxke TIPU HU3KOH
TEMIEPaType, M CYIUECTBEHHO COKPAINACTCS PACXOM KOATYJISHTOB.

Ionuakpunamud TipeacTasisier co00i OpraHUYecKMi HOJMMED CUH-
TETHYECKOTO TIPOUCXOKNCHMUs!, BRIITYCKAETCA B BU/E $EIOr0 IMOPOIIKa 1
skuaKocTH (resist) 7-10%-Hoi KoHueHTpanuy, Jo6asKa [opoIlKa COCTaB-
aset 0.0005% uu 50 1 pearenta 0.1%-Hoi KOHUEHTpaLny Ha 1m* BCB,
arens 12.5 xr B Bune 1%-Hoii KOHIICHTpAIMH.

BA-2 (momu-4-BuHUI-Ge H3UMTPUIME THIIAMMOHUIA-XJIOpY) TIPE-
cTaBiseT codoil MOPOIOK Wi pacTBOp 7-15%-HoH KOHNEHTPALMM, OT-
HOCSIIUIACA K KJIacCy NMOJMAIEKTPOINTOB, Haubosee 3hdhekTuBeH mpn
OUMCTKE MYTHBIX BoA. B oTiuyHe OT MHHEpaNbHEIX KOAryassHTOB BA-2
HE YBEJIMYMBACT CONEPKAHUS B3BEIIeHHBIX BELIECTE B OUMIIEHHONR BOJIE,
He TIOBHIIIAET COECOASPKAHIE BOMBI, He MaMenster ee pH u He ycunm-
BacT KOPPO3HOHHLIX CBOMCTB BOIBI, 3HAYUTEIFHO YHPOILAET IKCIUTYA-
TAUNI0 PeareHTHOTO XO3MUCTBAa U TIPY Jo0aBKe 10 1.5 Mr/n Gosiee BBITO-
IeH, YeM cyabdhar amoMuHust

Axmugnas kpemnuesas xucioma (AK) mpencrapisier coboil Komto-
VAHBIH PACTBOP KPEMHUEBBIX KHUCIOT WM MX MATOPACTBOPUMBIX COJEH,
KOTOpast TOTOBUTCS HA MECTE IyTeM 00pabOTKHU CUNKata HATpHsT (K-
KOTO CTeK/Ia) aKTHBaTopaMH (cynbdar aTloMUHUS, THAPOKapOOHaT WM
THAPOCYALDAT HATPUS M Ap.). MexaHusM neticTBUs GrIoKyISIHTOR TIPY-
MEPHO OJMHAKOB H 3aK/II0YacTcs Ha agcopOLUNH UX MOJIEKY/ Ha YacTH-
Lax TpuMeced Bobl, TMIPOKCHIOB alloMUHUS uau xene3a (I11), o6pa-
3YIOUIMXCS IIPH THAPOJIM3E KOATYISHTOB ¢ 06pa3oBAHMUEM TSKETBIX ¥
IPOYHEIX arperaros (raodyn). AK pekoMeHIyeTcs NPUMEHSTH MIPU
pH=5.5 (ipu Mensbiem pH npotiece GrokyIILMK 3aMenIIETCS) MATO-
MYTHBIX BOA Ipu no6aske 0.05-5 mr/m, ipi 3TOoM oHa Gosee sdhdherTHs-
Ha niepen no6aBkoil IIAA ripu oGpaboTKe XOTOMHON BOABl. YTHIX3ALMA
oTpaboTaHHEIX G6ypoBBIX pacTEopoB (OB P) MoxeT MpoU3BOANTECS [0 He-
CKOJIBKUM HalpaBIeHUAM.DTO 3aCHINKA IPYHTOM, pereHepalisl IIUHO-
MTOPOLIKA U YTAXKEITHUTENA, UCTIONB30BAHNE B KAYECTBE KOMIIOCTA U Me-
JTUOPAHTA, C LUEJBIO YIyYLIEHUs] arPOHOMUYECKHUX CBOMCTB OB (NIPH
OTCYTCTBMM TOKCHYHOCTH), B IOPOKHOM CTPOUTEILCTBE, IS TIPOU3BOA-
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Mmasa 8 OCHOBbI IKONOTMK

CTBa U3IETMHU IPyGO CTPOUTENbHOM KepaMUKH (KepaM3uTa, TIHHKUCTO-
ro KUpIHYa) B KauecTBe KOMITOHEHTa CHPBeBoit cMecH u ap. [lpu k-
punanny OBP myTeM 3achiaHust WX TPYHTOM {(UTO yallle BCETo AenaeT-
ca1) 1 KonuuecTse ocaakos 600-650 MM B TOI CKOPOCTh 3aCONEHUS TeC-
YAHO-TTUHUCTHIX OTIOKEHUH U TPYHTOBRBIX Box qocturaeT 30M B roa. [pu
STOM MX MUHEpaIu3alms po3pacraer B 200-250 pa3, a miomans 3arpsas-
HEHUST MOXKET COCTABUTE HECKOJIBKO TeKTap. JIpyrie MeTOMbl HAX0A4TCs
B cTaauy pa3paboTKU WM eIMHWIHOTO MCIIONb30BAHUS, [I0ITOMY Ca-
MBIMH HOCTYITHBIMU SIBISIOTCST oTMBIBKa OBP oT 3arpasHsiouieii opra-
HUKH TOpsivell BOMOW M 3aXOpOHEHHUE ¢ momolnbio orepaenus OGP B
nwiaMoBoM ambape. Haubonee nprieMieMbIMU OTBEPACBAIONIMMY COCTa~
BaMU ABJSIOTCS:

— TopTIa”aeMenT 10 60% + OBP;

— ¢ocdorunc — monyruapar 20% + OBP;

- KapbamunHas cmona tira KOX 6 — 12% + asoiiHoit cytiepdoc-
tdar 4-8% + OBP,

— KapGamuHas cmona 10-12% + docdorunc-guruapar 60% + OBP;

— Marse3uanbHblii uement 15-25% + 6umodur 5-7.5% + ObP;

— «Poca» (mopTaaHmiieMeHt + romomutoBas Myka) 12-14% + OBP;

— «Poca» 6-10% + xunxoe crexio 0.8% + OBP;

— nopmanauemenT 20% + 6enronur 10% + OBP;

— TIONMM30LNAHATEI THITa «Xaiicen» u «byperan» 3-5% + OBP.

TIpu 5TOM OTXOIBI GYPEHHS TTPEBPALIAIOTCS B KOHCOJIHAUPOBAHHBIE
MACCHI ¢ BHICOKMMH ITPOYHOCTHBIMU CBOWCTBAMH, YCTONYMBHIMH K BBI-
MBIBAHUIO BCEX 3arpsi3HUTENiel 13 oTBepaeniueit Maccrl. [Ipu uenons-
30BAHNMH [MOTMU3OUHUAHATOB BOIOCTORKOCTE TOTYICHHOM MAacCH HUXKE,
4yeM ¢ MPUMEHEHVEM MHHEPATBHOTO BaxXyilero. OIHUM 13 HeAocTaT-
KOB JaHHBIX PELETTYD OTBEPACHUS SIBJIsieTCs] UX JLTUTEILHOE 3aTBep-
neBaHMe (2-9 cyT.), KOTOPOro JMileHa pelenTypa: MOPTIAaHALEMEHT +
KHIKOE CTEKJO + aKTHBHbIC 10GaBKU ((DUIBTPOIIEPINT, JONOMUTOBAS
MyKa, LIEQTUT U JP.), [Ie HAYAIbHOES BPEeMsI 3aTRep/ieBaHMs COCTaBIsIET
3 muH. u koneuyHoe 2 cyr. ITocne orBepaeBanust OBP u 6yposoro uuia-
ma (BIH) npousBoauTes IIaHUPOBKA TEPPUTOPUH, 3ACHIIIKA IPYHTA
ToMIMHOI 0.8M I JIECUCTOM 30HBI ¥ 1.2 M JUIsl IECOCTEIIHON U CTel -
HOIA 30MBI ¥ YKJIAJKA [IOACpoaHoro cios. B yenosusax KpaitHero Ce-
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f.A. PasaHoB no GYPOBLIM

Bepa MJIOAOPOIHbINA CIOH NMPAaKTHYECKU OTCYTCTBYET, a BBIBO3 Li1aMa
MOKa HEBO3MOXEH, TO3TOMY BbIGYPEHHYIO MTOPOIY, PA3MELIEHHYIO PaB-
HOMEPHO MO Y4acTKy, MOKPHIBAIOT 03¢PHLIM WIOM (canporiesiem), Ko-
TOpBIN pacnpocTpaHeH Be3ze oyeHb npoko. Hanbonsiiit abbdexT kak
yAoOpeH)E [IPUHOCUT Canporne/b KPEMHE3EMUCTOTO TUIA, KOTOPbIH
N06bIBAKOT M3 OIMXaHUIEro o3epa U B BUAE BONHOH CYCTIeH3UU WM
TMYJILITH 3A1MBAIOT IOATOTOBIEHHYIO TEPPUTOPHIO OYPOBOIA, 1T0CAe YeTo
CEI0T MECTHBIE TPaBbl (MATIMK JYyroBOH, OBCSIHMLIA OBEYBS, LIYYKa Ce-
BEpHAst U Ap.), T.K. 6CTECTBEHHOE BOCCTAHOBICHHE TYHAPOBOTO [OKPO-
Ba wintcst ot 20 qo 100 jieT B 3aBUCUMOCTH OT JIaHALIAQTHBIX YCIOBHIA.
TMporpeccuBHBIM CIIOCOBOM JIHKBUAALIMM UUTAMOBBIX aMGapoB B JIaH-
HBIX YC/IOBMSX SIBJISETCS MX 3aKPbITHE CHHTETHYECKUMH HETKaHbIMU
MarepualaMM THNa «JJapHUT» ¢ MOC/IELYIONAM HaHECEHHEM Ha Hero
MHMHEDPANLHOIO IPyHTa, canponenst win Topdsanuka. IIpu 3T0M 3a Bechb
LMKJI CTPOUTENLCTBA CKBAXHHBL B AaTMOCGHEPY BBIOPAChIBACTCS BPEAHBIX
BEILECTR:

— KOTeJIbHas 1251
— CTPOMTEJ/ILCTBO, OypeHHe, UCTIBITAHHE 00T
— OCBOEHME He(TAHOH CKBAXHHBI 22T

— OCBOEHHE Ta30BOi CKBAaXUHbI 200 T

PasgenuB nonyyeHHble JaHHbIC Ha [UIOTHOCTh BBIOPACKIBAEMbBIX ra-
30B, MONYYAIOTCS BECbMA BHYLUMTENbHbIE LM(PBI.

OCHOBHBIMU MEPOHPUATHAMHM 10 CHUXEHUIO TOKCUYHOCTH BYPOBBIX
PacTBOpPOB ABJSAIOTCS:

— HCMO/B30BAHUE «HHCTBIX» MATEPUAIIOB U XWMPEArCHTOB.

~— TIOBTOPHOE UCIONBL30BaHUE OYPOBLIX PaCcTBOPOB,

-— pEreHepaLysl yTsKEeIUTeNeH.

— CHIDKEHUE pacxo/a BOJIBI.

— HKCIMONB30BaHHE (DAOKY/ISHTOB.

— WCIOMb30BaHHE TBEPABIX OTXOLOB /UL MPUTOTOBJICHUA GYpOBBIX
DPAcTBOPOB.

— OTBepieBaHKe LUTaMa.

— TUAPOH3OMSALMUS ULTAMOBBIX amMbapoB.

— BHEJPEHUE HOBBIX TUTTOB GYPOBBIX PACTBOPOB, MATEPHANIOB M XUM~
peareHToB ¢ paspelueHus Komutera no akonoruu.
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— MCIONB30BAHUE NPUOOPOB M0 OIMPEALICHUIO TOKCUYHOCTH Oypo-
BBIX PaCTBOPOB, [IPUHIMI PabOThl KOTOPbIX OCHOBAH HA CIIOCOOHOCTH
OTHEABHBIX GaKTepHil MOMUHUCLUPOBATDL NIPH UX XU3HEACATENLHOCTH
B pasHbIX Cpelax. B TOKCM4HOI cpesie MOTOK M3/Ty4aeMOro CBeTa YMEHb-
HIaeTcs ¥ HaobOpoT.

8.2.7 OxpaHa Heap W OKpyXKalowei cpe/bl 0T BO3AEACTBUA
yrnesofopoaoB

3arpsi3HeHHE Hep U OKPYXKAIoLIeit Cpe/ibl YIJIEBOAOPOJAMU BOZMOXK-
HO [IPH yTeyKax rasa, Hedru, HeTenpoAYKTOB 1 GYPOBBIX PaCTBOPOB,
npy OOIUMPHBIX ra30HETAHBIX BBIGPOCAX, HETEPMETUYHOCTH YCTHEBOTO
060pynoBaHusi, TPYOOIIPOBOOB, 3aIOPHO# ApMATYPhl, Pe3epByapoB Iis
MX XDAHEHMS, 4 TAKXKE NTPU OYypeHUH Ha MOpe, HaMBIBHBIX OCTpOBax, 60~
JIOTHCTOH U KypOPTHOH MECTHOCTM.

Hedtb ¥ HedTENPOLyKTH! KaK 3aTPA3HUTENM HEAP U CPelbl OLEHH-
BAIOTCH B OCHOBHOM [0 CTENSHU TOKCUYHOCTH U FeOXUMUYECKOH YCTOM-
YUBOCTH, MTYTEM OTPEAEIEHHs COlePXaHusa JerKUX GeH3MHOBBIX (dpaK-
1w, napaduna v cepsl. CoaepxaHue Jerkux Gpaxumi cBs3aHo ¢ IIOT-
HOCTBIO M BA3KOCTHIO HehTH, ¢ COIEPKAHNEM CMOJI, C OOLINM YIJIEBOMIO-
ponnbiM coctaBoM. Jlerkue dhpakuMu 061a1a10T HACKIIIEHHON TOKCHY-
HOCTBIO0, HO JICHCTBUE MX KPATKOBPEMEHHO, @ BHICOKAS UCMAPSEMOCTh
Croco6CTBYET BHICTPOMY CAMOOYMILIEHHIO IPUPOIHOH cpensl. [apaduH,
coiepXKaLMiAcs TIOYTH B JiI000H HedTH, HE OKA3BIBACT CUIBHOTO TOK-
CHYHOTrO IeHCTBUs, HO OyaroAaps BBICOKOH TemnepaTtype 3acThIBaHHS,
0CcOBEHHO B GOJIBINMX KOMUYECTBAX, CIOCOOCTBYET YBEJIMIEHUH BA3KOC-
i HeTH, YCTOMYMBOCTH ee B JlaHAwadTe, a B KOMIUIEKCE ¢ JPYyTMMU
(bpakuusIMy YIIEBOAOPOLOB, HApyILaeT GUONOTMIECKIe, XUMUYECKHIE 1
(u3anYecKUe MPOLIECChl, MPOUCXOIALINE B ouBe. CKOPOCTb pacIpocT-
padenust HedyTH B IIOYBE 3aBUCHT OT TUMA TTOUBHI, THAPOIEOJOTMIECKUX
¥ METEOPOIOTHYECKUX YCIOBUIA, KOJMYECTBA 1 CBOHCTB HedTH. B cBsi3u
€ 3TUM CPOK BOCCTAHOBNIEHUST €CTECTBEHHOM PaboTOCIOCOGHOCTH 0YB,
3arpsI3HEHHBIX HE(DThIO, HATIPHMED l?.n/M2 cocrapnsieT ot 10 no 15 et u
6osiee. Ipu 3TOM IpeBecHbIE TIOPOAB TPAKTHIECKHU HE BO30OHOBIAIOT-
cs, a GOPMHPYIOIIMECS] PACTHTEIbHbIE COODLIECTBA UMEIOT OeHBIA BU-
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JIOBOI cocTaB. EXeroassiit 0pupoct GUTOMACCH WM e 3aMachl Ha eau-
HHULY IUTOIIAAA B KPUOIMT30HE (MHOTOJIETHEMED3IbIE TTOPOAH) Ha 1-2
MOpsAKa MEHBIIE, UEM B APYTMX KIMMaTHYeCKUX 30Hax. Ecam konmue-
CTBO He(pTH, TIONABIIEE B TIOYBY, TPEBHILIACT €6 BOUTHIBAIOLIYK) BO3MOX-
HOCTB, TO OH4 MOMagaeT B MOANO4YBEHHbIE BOIbI, BOJOHOCHBIE TOPU3OH-
THI M Jaiee B [TOBEPXHOCTHBIE BogoeMbl. HedTsiHbIC MIEHKM HApyLIAIOT
0OMEH IHEPIHEi, RIATON U ra3aMU MEX/y BOAHONU NMOBEPXHOCTHIO U aT-
Mochepol, YTO MOXET TIOBAMATh HAa KIUMATHYECKUE YCIIOBUA N BajlaHc
KHCI0pozia B aTMocepe U TOJLIE BOAbI, TAK KAK BOAHAS MOBEPXHOCTh
BBIPabaTHIBAET OKOJIO TIOJIOBUHEI HEOGXOMUMOTO LIS TIOMAEPKAHUS XKI3-
HU Kucnopona. HedTe MpensaTcTBYET eCTeCTBEHHOM aspaluu, Bbi3blBAET
NeUIIUT KHCA0poa U HapyLiaeT HOpMaNnbHbIe GUoiorndeckue (npe-
KpallleHVE WM 3aMe/UIeHHE XM3HEASATEALHOCTH (hII0pHl M T.4.) Ipoliec-
CBl B BOZOEMAX, Ha JUTITEILHOE BPEMs H3MEHAET COCTAB BOABL. /1 OKHC-
neHus 1 1 HedTH HEOOXOOUM KMCIopoa, conepxatuuiicst B 400 1 BoObi.
[1pH aTOM XMMMUECKOE M GAKTEPUATIBHOE PA3IOKESHUE B TEILIBIX MOPAX
MPOUCXOINT B HECKOJIBKO pa3 OwicTpee, yeM B CeBepHOM JleAOBUTOM
OKeaHe, 7l He(Tb MOXKET COXPAHSTECS B pACTBOPEHHOM COCTOSIHHH WK
B BHJIE 3MYJIbCUU B TEUCHUE HECKONBKUX ASCATKOB JieT. B cpenneii K-
MAaTU4ecKolt 30HEe caMOOYHILEHHUE PEK OT HehTITHOTO 3aTPI3HEHUA TIPO-
HCXOIUT Ha yyacTke JutmHoit 200-300 km, a B yerousix Kpaitaero Cese-
pa — pmHo#t 1500-2000 kM. ITpu 3arpasHenny HedTHIO BOOIOEMOB 3a-
MEIIACTCS POCT BOAOPOCIIE, M OHH CTAHOBSTCS] HENIPUTOAHBIMMU B TIMILY.
Hamuuue B Boae yxe 0.1 Mr/in HeTH npuaaeT puibe He YCTpaHUMMbI HU
NP KaKKX TEXHOJIOTUYECKNX 06paboTKax npuBKyc HedTH B crieundbn-
4YECKUIl KepOCHHOBBII 3amax, pe3ko OTPAHUYHBACT BO3MOXHOCTU DHI-
GoBozcTBa 1 PHIGONOBCTBA, AE1ACT BOAY HENPUTOLHON KaK [is MUThS,
Tak Y UL IPOM3BOJCTBEHHBIX LieTell. Masyr, Macna, Taxesble yrieBo-
JOPOIB, 3 TAKOKE YaCTb IMYTLCHPOBAHHON HeTH OCETAIOT HA JAHO, BhI-
3bIBAsi BTOPUYHOE 3aIPa3HEHNE BONOCMOB, YTO IPUBOIUT K MO/, MHOT-
Jla HEBOCIIOHUMOHN, MHOFUX TIPE/ICTABUTENIEH DayHEL.

TIpu yreuke rasa WM ra3oBBIX BHIOPOCAX UMEETCA CEpbesHas OIlac-
HOCTB 3apakeHHsl BOAYIIHOTO TPOCTPAHCTRE, IYOUTENbHAS i BCETO
SKMBOTO Ha MOBEPXHOCTH 3eM/IH, OCOGEHHO [IPH HANTUYKH B 43¢ pa3nyd-
HBIX CEPHUCTBIX COCAMHEHMMA.
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Masa 8 QOcHoBbI 3KONOIMN

MeToabl KOHTPOJIs cofep:Kanusi HeTH M rasa B 3arpA3HeHHO#H noyse,
pacTBope H BO3Iyxe

1. B npofe mouBbl U3 3arpsI3HEHHOrO Y4acTKa CoaepKaHue HedTH B
T/KT TIOYBBl ONPEAC/SIIOT TPABUMETPUUECKUM METOIOM, Ii¢é B Ka4eCTBe
PACTBOPUTENSL IPUMEHSIETCS UETHIPEXXJIOPUCTHII YTIIEpOa.

2. B npoGe Bonwl conepxaHue HeDTH ONPEAENSAIOT FPABUMETPUYEC-
KUM J1M00 JIOMUHHUCLIEHTHO-XpOMaTorpapuueckuM MetoaaMu. B obonx
cly4asx SKCTPaKLHIO YIIeBOAOPOLOB BedyT X1opodOpMOM MIIM YeTHI-
PEXXJIOPHUCTBIM YIJIEPOAOM C TIOCHEXYIOIUMM PACTBOPEHNEM B FeKCaHe
mocsie OTTOHKM Ha annapare Cokcera.

3. ComepxaHHe 3MYNbCUPOBAaHHONU HedTU B CTOYHOH BOIE B Mpo-
MBICJIOBBIX YCTOBHSX ONpPENEIISIOT YCKOPEHHBIM METOIOM MO ONTHYEC-
KOIi IULIOTHOCTH PacTBOpa HedTH B pacTBOpHTENE. B KauecTse pacTRopu-
TeJIs IPUMEHSIOT XJI0potopM WK GEH30, OTITHYECKYIO MI0THOCTh OI-
peaensior Ha gotokoiopumerpe (DDK). KoHueHTpauuo nedTH B cTOU-
HOH BOJIE PACCYMTHIBAIOT HA KATUOPOBOYHOM KPUBOM.

4. CozepxaHHe ra3a B pacTBOPE OINPEAEISIETCS TI0 €10 BCIEHUBAHMIO
BU3YAJTbHO, AaHATUTUYECKUM NYTEM, & B BO3AYLIHOM NPOCTPAHCTBE —
PAa3TMYHBIMM Ta30aHAIM3aTOPAMU.

MepoupusTus Mo JRKBHIAIMH BO3MOKHBIX yTeueK HedTh, Hedyrenpo-
IYKTOB, ra3a ¥ PACTBOPOB HA YIJIEBOIOPO/IHOIN OCHOBE

1. Ifepen BBOROM N10GOro 06BEKTA (CKBAXXUHBI, TPYOONpoBoAa U Ip. )
B paboTy NoXeH ObITh pa3paboTaH M YTBEPXKIEH peaJbHbii TUITOBOM
IUTaH >OGEKTUBHOM TUKBUIAIIMM BO3MOXHBIX yTedeK ra3a Wi HedTH,
BXOIAIIUIA B IYCKOBYIO JOKYMEHTALH10, OE3 KOTOPOTO 0OBEKT HE MOXET
9KCILTYaTHPOBATHCS.

2. Jlnst ripefoTBPAILCHHST BPEIHOTO BJAUSHUS YTJIEBOAOPONOB, CHC-
Tema OLLC, 6ypoBas ¥ HACOCHOE MOMELLICHHE AOIKHBI KMETh ECTECTBEH -
HYIO, CKBO3HYIO WIH NMPUHYAUTENTBHYI0 BEHTWISILUIO, & CTPOUTENILCTBO
JOMDKHO TIPOU3BOIUTLCA € YHETOM TOCTIOACTBYIOLIETO HATPABICHHUS BET-
POB.

3. Ipu MOCTYTUTEHHM Ta3a B PACTBOP MPOM3BOLUTCS €O MHTEHCUB-
Hasl Jerasalus MEXaHMYeCKUM ¥ XMMHYECKUM MyTeM, K00aBKa CBEXETO
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pacTBopa, yTSKeJIeHUEe BO BCEX CTydasX MPU MaKCHMATbHO BO3MOXHOU
nojiayYe pacTpopa HACOCaMU.

4. B mecTax BO3MOXHOM yTeuku Gonee Tsokenblx dpaximit Hedry wan
PAcTBOPOB Ha YIJIEBOAOPOAHON OCHOBE MPOU3BOIUTCA OETOHUPOBAHKE (B
KYPOPTHO# 30HE €IMHCTBEHHBIN CIOCO0), MM OTCHINKA ¢ TpaMGOBKOM
IUIACTUYHOM TJMHE! TOMMHON He MeHee 100 MM ¢ U3rOTOBAEHHEM MO
3TOH X€ TeXHONOrUU KaHaB v c60opa CTOKOB B OOUIMA pesepByap, HaX0As-
LLIMACS HIDKE YPOBHA 3eMJM. B manbHeiinem 3TH yIeBOIOPOIbI MCIIONb-
3yI0TCSL JUTSL peryMpoBaHusl MApaMETPOB PacTBOPA WM CKUTAIOTCS.

5. [pu Gosiee OOLIMPHOM pa3siBE Ha IOYBE YIIEBOAOPOIOB (MOPHIB
TpyOOTIPOBOZa, BLIOpPOC) NPOU3BOAUTCS 00A3aTeNbHAsA PEKYILTHBALIMS
3eMETh.

PexynbraBanus 3eMenb

Monazas B nousy, HedTh ONYCKACTCA BHU3 YIO BAMSHUEM TPABUTA~
LMOHHBIX CWI U PacrpoCTPaHIETCs BUIMPD IO ASHCTBUEM ITOBEPXHOCT-
HBIX ¥ KaITWUBIPHBIX cHIL. CKOPOCTD MPOABMKEHUs HEDTH 3aBUCHT OT
€€ CBOICTB, CBOMCTB 'PYHTA U COOTHONICHUS HedTH, BO3MyXa H BOAbI B
MHorodasHoit aBuxyLieica cucteMe. YeM MeHble 1073 HeGTH B TAKOH
CHCTeMe, TeM TpyHee ee HUITETpaliusa B rpyHTe. [1py conepxaHuu B rpyH-
Te 10-12% (ypoBeHb OCTATOUHOTO HACHIIIEHHMS) HeDTh CTAHOBHTCA He-
NOABIKHOU. JBUXeHUE TPEKPANIACTCH TaKXKe NMPU JOCTUXKEHUH YPOB-
Hsl TPYHTOBBIX BOJ, HO pacrpocTpaHeHue HedhTd, 00YCIOBICHHOE KaITWl-
JISPHBIMU CH1aMM, coxpaHsieTcs. [IposBieHue KaluUISIpHBIX CHI XOPO-
110 MIPOCIIEXKUBAETCA B ECKAX, TPABUMHBIX [PYHTAX U XyXKe B UIAX U [JIK-
Hax. Hedyts, monanas B nouBy, BRI3BIBAET B Hell 3HAUUTENBHEIE, @ TIOPON
HeoGpaTUMbIe U3MEHEHHS: 06pa30BaHue OUTYMUHOZHBIX COJIOHYAKOB,
ryIpOHH3aIMIO, UEMEHTALIMIO U T.I.

D10 cocoBCTBYET YXYAIIICHUIO COCTOSHUA PACTUTEIBHOCTH U GHO-
MTPORYKTUBHOCTH 3€MeNb, SPO3UH NTOYB, HAPYILIEHHE BOIHO-BO3MYIITHO~
ro 6ananca u 1. [locne pasnnBa HedbTH Ha MOYBY MPOBOIAT IKCTPEH-
HBIH ee COOp ¢ IOMOLLBIO PA3NUYHOMN TEXHUKH, MPUPOTHBIX Wik UCKYC-
CTBEHHBIX copOeHTOoB 10 0.5 M Ha 10 M’ HedTsiHOrO NsITHA (TOPd), MOJHU-
MEPHBIC MaTepHaibl, ECOK U AP.), WIH HAHECEHHEM Ha ITOBEPXHOCTD
nMammoHMiigocdara ¢ nodbaBKaMu GuocTumyasTopoB. I1pu 3arpsasHe-
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HUU MOBEPXHOCTH IpyHTa HEPTHIO B KonuuecTse 10 l(r/M2 MOBEPXHOCTH
MOYBbl 0O6PAadATHIBACTCS PAaCTBOPOM, CONEPXAIMM OKorpenapar, 1uam-
MoHuidocdaT U GUOCTHMYIATOP, PAacxol KOTOPOTro 0.5-11/m" moBepx-
nocTH, KoHnentpauus stux pearenros coctasnset 0.05-1%, 0.07%, 0.1-
1% cooTtBeTcTBEHHO. B pesysibraTe Takol 00pabOTKM BO3PACTALT KOJIU-
YeCTBO YIVIEBOAOPONCOKUCMIOILIX 6aKTepUil B HECKONBKO Pa3, YTo Hpu-
BOJIUT K Jerpajaiiuy HedTy ¥ CHIKEHUIO ee conepxaHus. [Ipi Mukpo-
0HOIOTMYECKOM crocode 06paboTKu HedTH CKOPOCTH €6 Pa3IoXeHHs
YIBAUBACTCS [IPU KAXIOM yBENMHUEHUH TeMmnepatypsl Ha 10°C. s a1ux
uesneit B Poccuu ocBoen Boinyck 6uonpenapartos «[lyrunoitn» (3anCuo-
HuT'HH), «Bbuokpun» («Onesopun») — BHUH Cunresbenox, npen-
npusitie «HoBble TexHONOTMH» U «/leBOpOii» (MHCTUTYT MUKPOOHONIO-
ruu, npeanpusitue «buotexuHpect»). V3 Hix Haubonee 3 dexTHBHBIM
saBAeTcA «JIeBopoiiny, paboTalolnit B IMPOKOM AnanazoHe pH cpemsl
W [OBBILEHHON NpesebHoit coneroctr (a0 12%). Tpenapar rotoBUT-
cst B BUge 19%-Hoii cycnensuu, B KOTopyio gobasisercss 60 r NH,NO;u 3 r
(NH,),HPO, B pacuere na | n cycnensuu. [lepea npuMeHeHUeM Cyc-
neH3us pasbapisiercs Bonoi B 100 pa3 H pacnbUBIeTCsi Ha IOBEPXHOCTU
NOYBH U3 pacyeta 10 11/m” ¢ nocemylomuM BBogoM yrobpennit. Ho 1yd-
IIMMU MaTEPUAIaMU ABJISIIOTCS BEIIECTBA, COBMEILAIOLINE OJHOBPEMEH-
HO copbLuMIo HedTH U ee BHOJOTHYECKOE Pa3NoKeHUE, K KOTOPBIM OT-
HoCcUTCA Tipenapat <Wnokops, NpeacTaBIsolMi co6oil TPOAyKT MUPOo-
JIM338 OTXOIOB APEBECUHbI, UMEIOIINH BHICOKOPa3BUTYIO MOPUCTYIO
CTPYKTYpY ¢ TUApodoGHOol noeepxHocThI0. PasMmep uactun «Mioko-
pa» coctasaset 0.3-0.7MM, copbliMonHast eMkocTh — 8.0-8.8 1 HedTH
Ha | T copbenTa, yaenbHag NoBepxHOCTh — 2840-3660 r/Kr, MWIOTHOCTL —
820-870 kr/M°, HachinHas Macca — 82 kr/M’. Ha octose «Minokopa» pas-
paBotaHsl ABe Momudukaunn HedrecopbeHTa «IKoaan» u «HMmokop-
6110», KOTOPBIE HE TOJIBKO COPOUPYIOT He(DTh, HO ¥ CIIOCOOCTBYIOT ee 6110~
ferpagaliii. DKonaH TpeacTaB/isieT coboil MoMuIuCIIepCHbId HOPOIIOK
TeMHO-KOPUYHEBOTO L{BETa, PACXO KOTOPOro coctasier 20 kr/m’ mo-
yBbl. BaXHbIM MPEUMYTIIECTBOM «DKOIaHA» ABIAETCA TO, YTO OH HE CMa-
YyuBaeTcs HEQTHIO U UMEET BBICOKYIO IUIABYYECTD, MOITOMY BO3MOXHO
€ro NpuMeHeHue aist cbopa MiaBaiell HedTU B ILTAMOBBIX aMOapax.
TapainensHo ¢ BBOAOM OHOMpPENApaToR MPOU3BOANTCA KONKA SIM-JIO-
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BYHIEK W APEHaXHBLIX KaHaB TSl oONerdeHus M JIOKaTN3almn ¢bpoca B
HUX He(DTH ¢ TIOCTOSHHOM ee 0TKauKoil B MeTaudeckue eMkocTH. [ocie
TIPOIIMTKM COPOEHT COGMPAIOT He Hapyliast BEPXHUIA CIIOM MOYBHI, U BBI-
BO3AT ISl yruausauuu. [lponece pexyisTUBAIMH COCTOMUT M3 arpoTeX-
HHYECKOTO M GHOTOrHYECKOTO ITANOB.

11oAroTOBKY TepPUTOPUH K PEKYIBTUBALMY TIPOBOISIT MyTeM YacTud~
HOM WM CIUTONIHOMN IUTAHUPOBKY MOBEPXHOCTH M OCTABISIOT Ha CaMo-
OUUIIEHHE U €CTECTBeHHYIO TpaHchopmaumio HedTH Ha 1-1.5 roga. B
TaeXHOJECHON M JIECOCTEHON 30HAX C TSXEIBIMU CYTIMHHCTEIMU TIO-
YBaMMU, [Ie ONTACHOCTb BETPOBOI 3PO3MHK HEBeMKa, HEOOXOMUMO Mpeji-
BapUTEIIFHO MPOU3BECTH OTBAIBHYIO 00pabOTKY 3arpsi3HEHHBIX Y4acT-
KOB Ha riny6uny 1o 20 cM 6e3 nocesa tpas (lapoBanus). TaM, roe ume-
J0TCS APOZHOHHEBIE MPOLIECCHl, PHIXIICHHE TTPOU3BOMNTCSA BEIBOPOUHO Ha
rry6uHy mo 10 cM. Ha nepBoM atane npou3BOIUTCS aspalis M YBIaXHe-
HUE TIOYB B LESIX HHTCHCU(DUKAIIMY MUKPOOUOIOTMIECKHX TIPOLIECCOB,
TIPOLECCOB PA3NI0oXEeHUst (BbIBETPUBAHUSA) HEMTH, U CHIDKEHHUS ee KOH-
LEHTpallli B MOYBE, YACTHYHOIO BOCCTAHORJIEHWUS COOGIIECTBA MOYBEH-
HBIX XMBOTHBIX. DTO KacaeTcsi B HEPBYIO OUepenb CTEIHOM, CyXoCcTel-
HOU NPUPOIHBIX 30H, & TAKXKE CYXUX CyOTPOTIUKOB, TIe UCTIAPEHHE TIpe-
o0magaeT Hal KOJUYeCTBOM ocankoB. [Ipu 3TOM MPOBOIST KOHTPOIE
33 BO3MOXHBIM 3aTPsI3HEHUEM IPYHTOBBIX BOA HeMTHIO, JIOKATH3ALIUEH
BHYTPUITOYBEHHBIX MOTOKOB (IPEHUPOBaHKE), cOOPOM TaJIbIX BOI ¢ BO3-
MOXHOM MX OTKAUKOH B CKBAXWHbI LIS TIOMREPKAHUS TUIACTOBOTO JaBJIe-
HUS WIH NOIIOLIAIOIIKE ITy00KO 3aeraiomnue ropu3oHTH (kap6oH). Ha
BTOPOM 5TAaIe peKyIbTUBAlUU MPOU3BOIAT MPOGHBIA TIOCEB TPaB, C Lie-
JIBIO MHTEHCH(DUKAIIY TIPOLICCCOB Suoaerpafaiiny HedTy ¥ yIydIIeHAS
arpohu3NIECKUX CBOMCTB MOYBHL U MOC/CAYIONICH huToMendopalueii ¢
BHECEHMEM PEKOMEHIYEMBIX MUHEPANBHLIX yI0OpeHUil, 60POHOBAHMEM
1 TIOCEBOM MHOTOJIETHMX TPaB yepes 1.5-2.5 roga moce 3arps3HeHH sl

8.2.8 C6op nnaBawowen HehTH

Mexanunueckue croco6ut (HedreMycopocGOpHUKM, GOHOBBIE OIpax-
JieHusT) cOopa TlaBaileii HedTu ABisioTcd Haubosee PacIIpoOCTpaHeH-
HBIMU U B GONBITHHCTBE clydaeB Hanbonee 3 dhexTrBHBIMU [ePBHYHB-
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MM CPENCTBAMHA ITPH OOJBIIOM KOIMYECTBE HE(DHTH K TOMIUUHE €€ TUIEH-
K#1. VIX TOCTOMHCTBAMH SIBJISIOTCS BHICOKAsT IPOU3BOAUTEBHOCTD, 9KO-
HOMHMYHOCTb, MOOMIBHOCTb, 2 OCHOBHBEIMHY HEAOCTATKAMH — CYILIECTBEH-
HOE CHMXeHME 3PHEeKTUBHOCTH NTPU YMEHBIUEHUH TOMIUHHB TUICHKHA
HedTH, BEICOKas 0GBOTHEHHOCTH cobupaeMoit HedT U obpasoBaHue
CTOMKOUM BOZOHE(DTIHON IMYILCUH.

B nocinenneM ciyyae (Xpu TOHKO# TUIEHKE HE(DTH) MCTONB3YIOTCS
COpOEHTHI WIIM XUMHMYECKUE CPEICTBA, 2 TAKKE PATHYHEIE COYSTaHUS
CYIIECTBYIOLMX CIIOCOB0B OYMCTKY B 3aBUCUMOCTH OT YCJIOBHUH IIpHMe-
Henus. Ilpn 3ToM pabota Beex HedTeCOOPHBIX CHCTEM OCHOBAaHA Ha pas-
JAuy GU3NYECKHUX CBOMCTB HeTH U BOIBI (pa3inuue B IVIOTHOCTH U B
MOJIEKYJISIPHOM CLETUICHUY He(TU 1 BOIKI C IOBEPXHOCTHIO PA3TUIHBIX
MAaTEePHAJIOB).

Coop miieHoynoi He)TH ¢ MOMOIBIO AUCTIEPrenToR

XUMUYECKHE PeAareHThl (TUCTIEPTEHTHI) CaMu 110 cefe He OUMINAIOT
BOIOEM OT HE(TH, a TONBKO YCKOPAIOT MPOLISCC 6€ PA3NOKEHUS ¢ 06~
Pa3oBaHMEM IIPAMOI 3MyJIbcUH (HedTh B BOAE), a TakxKe myteMm cbopa
YBEJIMYMBAIOT TONIIMHY IDIEHKH HedTH UITH NEPeBOJIAT €€ B TIONYTBEP-
JI0E COCTOSTHHE (HAampuMep ¢ TTOMOIIbIo resieoGpasopareist OSR-002
(SlnmoHus) M orpaHNYMBAIOT ee pacTeKaeMceTb. Hanboxbinuit addext
AI0T KOMIUIEKCOHB — TIOBEPXHOCTHO-aKTHBHEIC BelllecTBa, 06aana-
olIYe OHOBPEMEHHO UCIEPTUPYIOINMH, CTAGHIM3UPYIONTUMH, MO~
IOMMMH, CMadMBAIONIINMH, TIENTU3NPYIOIIMHY, GIOKYIUPYIOIIUMEA K
IpyruMHu cBoiictBamMu. Haubonee pacnpocTpaHeHHBIMU M3 HUX SIBJSI-
I0TCST BOZOpAcTBOpuMbIe aucneprenTsl — JAH-75, BITH-5, Kopekcur
7664 u macnopactBopuMble aucnepreHTsl — Kopekeut 3667, Kopek-
cur 9527, Kopekcur OC-5, OM-6, OM-82 1 apyrue, U3 KOTOPHIX Hal~
6omee ahdekTMBHBI MacaopacTBOpUMBIe (3(HEKTUBHOCTD BO3pacTaeT
cJieBa HarpaBo).

BoxopacTBOPUMBIE AUCTIEPTEHTH MEHEE TOKCUYHEL, HMEIOT MEHBIITH A
pacxox (0.1-0.6%) 1 croCOBCTBYIOT CAMOOUMILEHHIO BOTOEMOB. [Ipu
BBOJIe THUCTIEpTeHTa B BIIE MEHH (BBOI BO3YXa B PACTBOP AUCIEPIEHTA)
€ro pacxo/ cokpamniaercst B 2.5-5.0 pa3. MacopacTBOPpUMBIE AHCIICPTEH-
ThL JIy4lil€ UCTIEPTUPYIOT TUIEHKY HePTH Ha KaIlI, HO OHU TOKCUYHBL
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IIOK HedTei M AUCTePTeHTOB IS PHIGOX0351ACTBEHHBIX BOLOEMOB BBI-
TASAMT TaK, ML/

Hedts, Kopekcur 9527 0.05
BITH-5 0.09
JH-75 (st mopeit); OH-6 0.005
Xioc (AB-3000) 0.008
Buynscoa (B-3096) 0.01

[IpuMeHeHre JUCIEPTEHTOB HEOBXOIUMO TTPOU3BOAUTL TONTHLKO B
Teroe BpeMs rofia Ha BHYTPEHHUX BOLOEMAXx TIPH TOMIIWHE TUICHKK He
6oiee 0.1 mM. B crydae ManbIx 3arpsisHEHUH BOOoEMA PHIGOX03AHCTBEH -
HOTO 3HA4YeHHA, TUIEHKY HeQTH Jydule yaansats copbeutamu. Ipu us-
OLITKE PACTBOPA IUCIIEPTEHTA Pa3MEPhI KATIE/Ib YMEHBILIAIOTCS, 4TO Kpau-
HE He XeJaTe/lbHO,

Coop mienounoii HedTH ¢ NOMOIIBIO COPGEHTOB

IIpuMeHeHHe cOPOEHTOB BO3MOXHO NPH TONIIWHE TUIEHKHU HeDTH
1 MM u 6onee. CopOGeHTBI MOTYT GBITh IPUPOAHBIMY H CUHTETHUECKAMH,
TOHYIIMMH ¥ IUIaBAIOLMMHU, MUHEPAIBbHBIME U opranudeckumu. Hau-
6obliiee paclpocTpaHeHue TOMYYMIIH HedTernorolwalonide copoeHTH,
CIOCOOHBIE TUTaBaTh Ha MOBEPXHOCTH BOIB MPU OTCYTCTBUM HedyTAHOM
IUIEHKH W [pU nornomeHny Hedtu. K mpUpoaHEIM copbeHTaM OTHO-
cATCA cooMa, Topd, MOX, BEPMHUKYIINT, THAPODOOH30BaHHBIN KpeMui
OpPTaHUYECKMMHU XUIKOCTSIMH, OTIWIKY U APYTHE BEIIECTBA, KOTOPHIE [0~
riaowanoT 8-19-kxpaTHoe KOaM4YecTBO HedTH, MpeBHIIaloee UX cob-
CTBeHHY10 Maccy. [1puponHsie MaTepHaiTsl He BCET/a YIORIETBOPAIOT Tpe-
60BaHMAM KayecTBa M TEXHOJIOTHY OYHCTKH, MO3TOMY MX MHOTIA ITOA-
BEpraloT crenuanbHol 06paboTke (11 MOBBILEHMST HeTenorIomamon-
e CocoGHOCTH) WM IPUMEHSIOT TIOPUCTHIE Mateprabl (IIEHOIMO-
JINYpETaH, MEHOMOMUCTHPON), HeHONPOPMATBACTUAHYIO CMOJTY C TIPO-
LYKTOM MUPOJN3a TBEPIBIX OCTATKOB CTOYHEIX BOJ (HATIOMHUTEIE), ILIa~
CTMAcCOBBIE MUKPOBAILTOHH! (TLIAMUJIOH), noriomanniue 40-kpatHoe
KOJIMYeCTBO He(TH BbILIEe COBCTBEHHOTO Beca. s copa | TOHHEI He-
$ru HeobxomuMo ot 40 10 130 Kr MIaMWIOHA CO CTENEHbIO QUUCTKH A0
27%. OCHOBHBEIMH NpoGNEMaMy TIPH UCTIOIB30BAaHWH COPOEHTOB ABJISI-
10TCA X PACIIBUIEHUE 32 TIPelensl 30Hbl OYUCTKU M IDIOX0€ MPOHHUKHO-
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BEHME B TOJILLY HE(DTAHOTO 3arpsA3HEHUS U3-3a HU3KOM 0OBeMHON Mac-
cul. [TosToMy BBOI Takux cOpOEHTOB AhdeKTHBHEE TPOU3BOIMTE H3-TIOL
BOJBI, TI€ NOA JEHCTBHEM BBITAIKMBAIONIEH CYIIBI COPOSHT BCIUILIBAET
HA ITOBEPXHOCTS, ToTouias HedThb.

Coop nienouHoii HedyTH yTeM OCBOEHHS Ha JIHO BOAOEMA

DT0T cnocob UCTIONb3YETCs TOTAA, KOTIa HEOOXOMMMA JIOKATH3ALIMS
HedTIHOrO 3arpsa3Henns, ¢ UeTbIo NPEAYIIPEXISHHUS eT0 HOMalaHus B
WCTOYHMKH ITUTHEBOIM BOIBI, BONOEMBI GBITOBOTO U PRIGOXO3SHCTBEHHO-
ro 3HaYeHMsl, ApKTHYSCKUE MODs ¢ KpaliHe HU3KOH CKOPOCTBIO eCTe-
CTBEHHOTO pasnoxeHus Hedtu. [IpuyeM ocaxkoeHue rieHOYHOi HedTH
JIOITYCKAETCS TONBKO NMPH TOJIIMHE TUIeHKH 1o 0.1 MM Ha IHO y4acTKOB,
BPEMEHHO 3aTOIUIEHHEBIX NOJOBOIEEM, WIM Ha THO BOJIOEMOB U COOPY-
JKEHUH, KOTOPBIE TTO3BOJISTIOT IPOM3BOAUTE TIOMHBIH cBpoc Bo, € MOC-
JNEAYIOIEH OUUCTKON HOHHBIX OTAOXEHUH, & TAKXKE IIPU IKCTPEHHON
HEOOXOIMMOCTH YMEHBILEHUS TOXCHYHOTO BO3LEHCTBUS MCNapeHHi
HedTH UM CHYDKCHHS TIOXAPHOIA OITACHOCTH BO BPEMsI OTHEBBIX paboT
TIpY PEMOHTE TPYOOTIPOBOIOB.

ToaroroBUTEBbHEIE PAGOTHI IT0 QUUCTKE TIOBEPXHOCTH BOAOEMA OT
IUICHOYHOM HedTH BO BCEX CIIy4asx BKIIOYACT [POBEPKY MCTIPABHOCTU
TEXHUYECKNX CPEICTB, ONpeAcNeHNe TONNMHBI TUIeHKH HedTH, 3aB03
Heo6X0IMMOT0 KOJIMIeCTBa CyXUX CHITyuux MaTepHanos U ITAB u onpe-
JleJieHne MX Kav4ecTBa M KOJMdyecTBa B Jaboparopud. s ocakaeHus
HedTH MOTYT UCITONB30BATHCA HIMPOKO PACHPOCTPaHEHHEIE KBAPLICBBIA
TIECOK, THIIC, AOIOMUT, TOTAlll, MArHE3HH, KAONMHOBHIN 1 GEHTOHUTO-
BBIW TJIMHOMOPOILOK, 30714, LIEMEHT, MMEIOIIUe TOHKUH TTOMOJL.

AddheKTHBHOCTD ITHX MaTePHATIOB MOXHO 3HAYUTEILHO IOBBLICUTH
nyTteM rugpodoGu3aivy WX TIOBSPXHOCTH, KOTOpas YCHIMBACT alre3u-
OHHOE B3aMMOIEHCTBHE MOBepxHOcTH ¢ HedTho. B KavecTBe runpodo-
GH30BAHHOTO CHIMTYYEro MATEPHAIa MOXET HCTONb30BATLCA BCIYYEHHBIA
TTEPITIT ¢ OTKPHITHIMH TTI0paMHl, TIPH 3aMOJHEHHH KOTOPHIX HedThIO cop-
OCHT TepseT IUIABYYECTh M 0CAXAACTCS Ha JHO BOZOEMA. AHANOTMYHEIE
CBOICTBA NPUOBPETAIOT MTPaKTUIECKHU BCE TBEP/LIE [IOPUCTHIE MaTepua-
JIBL ¢ TUIOTHOCTBIO BBITIE BOJEI TIpH rUAPOGhOOH30BAHHOIM MX TIOBEPXHO-
CTH. YaesbHbIN PacXod CBIYYEro mMaTepHala yBeJMIUBACTCS C YMEHb-
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fl.A. PazaHoB no Gypoéum

MICHUEM TOMILNHB HehTAHOW MIEHKH U CMAauMBaeMOCTH HEQTEIO MO-
BEPXHOCTH CHITYYeTo Matepuaia. s CHYKeHUST PACX0/IA CHIIYYHe Ma-
Tepuansl KoMGuHUpyiot ¢ [TAB B cootHomtenuu ot 2:1 10 3:1 (6e3 npen-
BapuUTENIbHOM ruapododu3alum), Npyu 3TOM MaccoBblil pacxox I1AB co-
crasnstet 1o 0.1%, a yaenbHBIN pacxof K Maccooit gose Hedtu ot 0.01
1o 0.05%. Ipu sToM KomM4ecTBO BoaHoro pactsopa [TAB mpeBbilaeT
ot 2 1o 10 pa3 konndecTBo HEQTH, OcaxIaeMoe Ha AHO.

IMpumeHenune ITAB nopapisieT ¢dhioTaltmoHHbl# 3hdexT THIpodho6-
HOI1 HeDTSHOM NJIEHKY U CIIOCOBCTBYET OCAKIEHUIO HE(TH Ha THO BCe K-
CTBHE U3MEHEHHsSI KPAcBOTO YI/a CMauUBaHUsI, CHWXEHUS TIOBEPXHOCT-
HOTO HATSDKEHHSI, yMCHBLICHNS] CMAYMBAEMOTO TIEPUMETPA TIPH IUCTIEP-
TUPOBaHMM ILeHKM HepTH. JI ocaxaeHHS TUIEHKH HepTH MOXKHO UC-
MoIb30BaTh BOAOPACTBOPUMELE, GUonormueckn markue IAB, Ho no-
MYCTUMO M NMPUMEHEHUE aNKuiIcyabdaros, HeoHonta, MJI-72, okcudo-
ca-B u mp.

Crenyer y4ecTb, 4To ¢bGpoc 0HOro o6beMa I1ACTOBOI BOAHL, Jejia-
eT HerpuroaHoit 40-60 oGremMoB wucToi Boxsl. [pu miomagHoM 3a-
BOJHEHWH pacxonyercsa 10-15 M’ Bogbl Ha | TOHHY 1OBHITON HedTH
(uHorpma 25-30 M3), a MpU 3aKOHTYPHOM U BHYTPUKOHTYPHOM 3aBOAHE-
Ham — 1.5-2.0 M°.



NMPUTOXEHUSA



SLA. Pasanos

no GypoBbiM

n

Npunowerne 1

PACTBOPUMOCTb BELLLECTB B 3ABUCUMOCTH OT TEMNEPATYPbI

2 {dopmyna, MnoTHoCTh, | OTHOCHT. PacTeopvMMOCTb B I Ha 1001 BO/L! NPU Temneparype, °C PacTBOPUMOCT W PEBKLMK B ADYTMX PACTBOPUTENAX
n/n | HaseaHue r/cm3 MOAEeKyn.
wacca | © 10 | 20 | 30 | 40 50 | 60 | 70 | 80 100 | Boga | crupt | HCI | H,S0, | HNO, | NaOH |NH, - H,0
-
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 15 | 16 | 17 [18] 19 | 20 | 21 22
1 | AgNO; Hutpar cepebpa
{azoTHOKKCNOE cepebpo) 5.75 119.87 [125.2 |172.5| 227.9 | 284.6 [3425 405.1 | 465.0|541.0(635.3 900 p p + + p + +
2 AICI; xnopua anoMuHus
(X1OPHCTLIA ANIOMUHHIA) 244 133.34 | 438 | 449 | 459 | 466 | 47.3 48.1 486 49.0 | p/+ o p - - + +
2.398
3 |AICl;-6H,0 5.440 241.43 69.86 ; p p/+ p p - + +
4 | AINH,SO,), - (12H,0) cynbcpar
453.33
AMMOHUSA-BNIOMUHKUA (BnoMO- 1.64 53715 15 [ H - p - + +
aMMOHMAHbIE KBACLIbI) i
5 Al,0; okcua aniomMubms i
(OKMCb anlOMUHKA) 35/39 | 10196 He pacTBopuM - oo+t s+ S| -/ -
6 | A(OH), ruapokeng anto-
MUHHR (THAPOOKUCS a0~ 2.424 78.0 He pacTBopuM H H + + + + H
MHWHUS)
7 [Al(S0,), cynedar anto-
MHHUA (CEPHOKUCNBIA anio- 271 34215 [ 31.2 | 335 | 364 | 404 | 457 §2.2 | 59.2 | 66.2 | 731 89 p M p p ] + +
MHHUAY
8 | BaCO; HaptoHat 6apus
{yrnexncnbIn 6apuii) 443 197.34 He pacTeopnM H H + + + -
9 BaCl, xnopua 6apus 2017
(xnopucThIi Gaphit) AiOO 208.24 | 31.6 | 33.3 | 35.7 | 382 | 40.7 436 | 46.4 | 49.4 | 52.4 58.0 p H p + p p p
I
3.097
10 [BaCl,- v . g
aCl, - 2H,0 3106 244.27 428 717 P H p + p P P
11 |Ba(OH), rugpoxeua 6apus
(ruapookuck Bapus) 4.5 171.34 | 167 | 2.48 | 389 | 559 [ 822 13.1220.94| 35.6 {101.4 p + + + P P
12 |Ba(OH), - 8H,0 218 | 31546 5.6" pacTeopuM b Mo+ | o+ + | p p
13 [BaS0, cynbdar Gapus
{CcepHoKMCHbIA Gapuit) 4.5 233.39 He pacTBophM H H H H H H
14 | CCl, TeTpaxnop#a yrnepoaa 1.595 153.82 MasiopacTBoOpUM pearvpyet M/+ oo - - -/t -
15 |CH, MeTaH 0.7168°,
(PYAHWMYHBIM ra3) r/n 16.04 | 556 3.31 2.37 1.95 1.77 1.70 M ] - - - -
[z
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f1.A. PasaHos no GyposbiM
1 2 3 4 5 6 7 8 9
1.2604°
16 | C,H, atunen (aTen) 124 28,05 | 228 122 | 98
r/n
17 | CH,COOH ataHoBas
(yKeycHast) kucnota 1.049 60.05
18 [ C,H;OH 3taHon (3TnoBLIA
canpr) 0.789 49.07
19 [ C(NH,),0 kapGamus
(MoueBMHa) 1.335 60.06
20 | CO MOHOOKCHA Yrnepoaa 1.25
(oKeua yrnepopa) r/n 28.01 | 354 2.32 177
21 | CO, Anokeua yrnepoga 1.977°,
{nBYOXMCH yrnepoaa) r/n 44,01 (171311194 878 53.0
22 | CS, cepoyrnepog 1.261 76.14 ManopPacTBoOpPUM
23 | CaCO, kapBioHaT KanbLusa
(YTNEKMCABIA KanbLwi) 2.93 100.09
24 | CaCl, xnopua KanbLus
(XTOPUCTBIA KanbLui) 2512 110.98 | 595 | 65.0 | 745 102
25 | CaCl,- 2H,0 147.01 130.0
26 | CaCl,-6H,0 1.68 219.07 535.0
27 | Ca{CIO), - (2H,0) ruapoxno- 178.98
PWA KanbUMs (xNopHOBA- 14508 pacTsopuM
TUCTOHUCTBIA KaNbLIMA) g
28 | CaHPO, ruapodoctar 136.06 ManopacTBopUM
KanbLua
29 | Ca(H,P0,),{H,0) auruapo- 252.05
optodocdar Kanbumus 222 234‘05 ManopacTsopumM
(aBOHONM cynepdocdar) "
30 | Ca{NO;), HUTpaT KanbLus 2.36 164.09 |102.1 | 115.3 | 129.3 | 152.6 |196.0
{330THOKHUCNBIN KaNbLINHA)
31 | Ca(NO,), - 4H,0 1.82 236.15
32 | Ca OKcHA Kanbuust (OKUCH
Kanbuuny 3.37 56.08
33 | Ca(OH),ruapokena Kanb-
LMA (F’MAPOOKUCH KaNbLMA) 2.24 74.09 |0.185|0.176 | 0.165 | 0.153 |0.141
34 | Ca,(PO,), oprodochar
Kanbuua {docopHoKuenbIn 3.14 310.17
Kanbuui)
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Mpunomenus

NpopomKexye Npunomenns 1

10 11 12 13 14 15 16 17 |18 19 20 21 22
M P - - - - -
| pacTsopuma oo oo - - J+ + +
pacTBopUM oo oo - - - -+ .
| PacTBOpHUM p p + + + -+ -
| 1.49 1.43 1.41 M P - - - -/+ -
E 35.9 M M - - - + +
| pearnpyet M/+ S + + ¥
; EPaCTBOPUM H + + + H "
}ﬁ
136.8(141.7|147.0(152.7 |159.0] p P p + p + +
4350| p P P + p + +
Ij P p | p + P + +
pearnpyer p/+ + |4+ + + +
j pearnpyet M/+ H + + p +
L
pearupyet M/+ + n p +
358.7‘ ‘363.7 ) p o | + p |+ +
pac‘raopmM p p p + p + +
pearupyet + + + + + +
| 0.128}0.116(0. 106|0 094’0 085 ‘0.077 M H + + + ™M Y]
J: HepacTBOp1M M H Hp | + R/p - -
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R.A. Pazanos

o GyposbiM

n

Mpoponxerne NpunoweHns 1

S 2 3 4 s [ e [ 7 18] o] 0] 11 | 12 | 13 [14] 15 |16 | 47 [18] 19 | 20 | 21 | 22
35 | CaS0, cynbdar Kanbuus 290
(CEpHOKHMCILIA KanbLWi) m 136.14 ManopacTROpUM M - M/p - -
36 | CaS0, - 2H,0 cynedar 231
Kanbuua (runc) 53— 172.17 | 0.1759(0.1928|0.2036(0.2090(0.2097] ... [0.2047]0.1974|0.1936] 0.1619| ™ - m/p - - -
37 | CaS0, - 0.5H.0 cynbdar 267
KanbLma (aneGacTp) 573 145.15 ManopacTeopHM ™ - mM/p - -
38 | Cl, auxnop (xnop) 3.214°
r/n 70.906 | 461.0 269.0 143.8 . |102.3 68.3 + + + + + + +
39 [ CuSO, - 5H,0 cynsdar Megu
{cepHOKKCNasn Megb) 3.603 15961 | 143 | 174 | 207 | 25.0 | 285 33.3] 40.0 47,4 | 55.0 | 64.2| 75.4 p H p/H p p + +
40 | CuSO, cynbdar
Mean (MEeSHBIM Kynopoc) 2.284 249,68 pacyBopHM P H  |p/+ p p + +
41 | FeCO, vapGoHar wenesa
{yrnexucnoe }eneso) 3.8 115.86 H + + + -
42 | FeCl, xnopug xenesa
(xnopucToe weneao) 2.98 126.75 PacTBOPUM pearnpyer p/+ P |4 - + +
43 | FeCl, - 4H,0 1.93/1.96 | 198.81 | 50.1 | 59.0 | 62.6 | 65.8 | 69.2 73.3| 77.3 84.2 pearupyer p/+ P P h - + +
44 | FeCl, xnopug wenesa (xno-
pucroe weneso | 11) 2.804 162.21| 744 { 81.8 | 91.9 |106.8 p/+ P p - + +
45 | FeCl, - 6H,0 270.30 pacTBOpUM 525.0 536.9 | p/+ p p - - + +
46 | Fe(NH,), - (S0,) - (6H,0) cyne- 392,05
daT Anammonus wenesa (11) m 181 ‘ 89.5 p H - p -/+ + +
(conk Mopa} 05 |
47 | FeO oxeua wenesa {11) ;
(38KNCh Wenesa) 5.7 71.85 HEepacTBOpUM pearnpyeT -/+ + + + -
48 | Fe,0, okcua wenesa
(OK#Cb Wenesa) 5.24 159.69 HepacTBOp1M - + + + - -
49 | Fe,0, - nH,0 okeug we- 34
ne3a (OKuCh enesa) 35 HEPacTBOPHM H + + + H/+ H
50 | Fe(OH), ruapokeua wenesa
(1) {ruapar 3akncu 34 89.86 . HEpacTBOpUM H + + + H/+ H
51 | FeS cynbdun menesa
{cepHHcTOR Xeneso) 4.84 87.91 __4__ HepacTBOpHM H + + + H H
52 | FeS, aucynbomp xenesa ‘
(£1) (aBycepHUCTOR eneso) 4.87 119.98 HEpacTROPUM H - + + -
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A, PasaHoB no 6ypoBLIM n

. Tponomietme NpunoneHus 1

1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 { 18 | 19 20 21 22
53 | FeSO, cynbdar menesa

(CEPHOKMCNOE Xene3o) 151.91 (1565 | 205 | 265 | 329 | 40.2 48.6 50.9 | 436 | 37.3 p H - p + + +
54 | FeS0, - 7H,0 1.898 278.01 | 33.0 . 149.0} ... p H p -/+ +
55 | Fey(S0,), 3.097 399.88 pPacTBOpuM pearvpyer p/+ H p p - + +
56 | H, aMeogopos (Bopopoa) 0.03288 2.016 HepacTBopHM H M H H H H H
57 | HAS0,{0.5H,0) Mblwbs- 2.0/2.5 150.95 p [ [ p [ H H

KOBas KUCNOTa 141.94 pacTeopumMa
58 | H,C,0,4{2H,0) wasenesas 26

KwonoTa 1653 | 126984 4 lesis| .. | .. wo o b | ] |1200] b | b e+ | e+ || o+ +

90.03 ]

59 | HCOOH meTaHoBas

{MypaBbWUHaRA KMucnoTa) 1.219 46.03 pacTeopUMa oo oa p p/+ p/+ + +
60 | HCl xnoposogopoa 1.639°

(xnopucTeIN BoAOpOA) r/n 36.46 | 82.3 720 | 67.3 | 63.3 i 59.6 | 56.1 p p p P p/+ + +

1 | HCIO(H,0) xno
° Kucn;(T; romre 118.46 acTBOpHUMa oo p + +
100.46 P i P P P

62 | HNO, a3otHan kucnota 1.52 63.01 pacreopuma 0 + p/+ | p/+ P + +
63 | H,0, nepokcupa (nepekucs

8040p0Aa) 1.4649 34.01 pacTeopuM oo 0 p | p/+ | p/+ + +
64 | HPO, meTadocdopHan :

Kucnota 79.98 pacTBopUMa . pearupyer p/+ [ p/+ | p/+ p/+ + +

65 | H,PO, opTodochopHan Kuc-

sio1a (hochopHan KucnoTa) 97.99 s pacTBopuma p p p p p + +
66 | H,S ceposogopon 1.539 N

{cepHucTuil BoAopoa) r/n 34.08 |467.0 258.2 166.0 " .. 1119.0] .. 91.7 81.0 M p M | M/+ M/+ + +
67 | H,S0, ceptan kucnota 1.83 98.08 pacTBOpUMa oo + p p P + +
68 | H,S0, - 2H,0 cepHas

KUCNOTa 1.65 134.11 pacTeopUMa o + p P p + +
69 | KL(AID,), - 3H,0 aniomuHaT

Kanus 250.21 pearvpyet + H
70 | KAI(SO,), - (12H,0) a4 .

CyRbHAT AMOMAHUA KANKS 175 Tészg 30 | 40 | 59 | 84 |117]| ° 170 | 24.8 | 400 | 700 |1090 {1540 p | w | p | p p s +

(anioMoKanueBble KBACLbI) i
71 | K,CO, kap6oHaT Kanus i

{yrnexkncnbif Kanui) 2.428 138.20 [105.3 [ 108.3 | 110.5 | 113.7 {1169 g 121.3{126.8(133.51139.8|147.5 |155.7| p H + + + p p
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fl.A, PsizaHos

10 GypOBLIM pacTBOpaM

n

Mpoponxerre npuioHeHua 1

1 2 3 a4 5 6 7 8 ] 10 11 12 13 14 15 16 17 | 18 19 20 21 22
72 | KCl xnopwa kanus 1908
(xnOpHCTBIR Kanuit) o9 7455 | 276 | 310 | 34.0 | 37.0 | 40.0 426 | 455 1481 | 51.1 | 54.0 | 56.7 | p M p p p p P
73 | KCIO; xnopat Kanus
(XNOPHOBATOKMCTIbIN KANWiA) 2.32 12255 | 3.3 | 5.0 7.4 | 105 {140 193 1259 | 3251397 |477 1662 | p P |-/+ p - -
74 | K,CrO, xpomart Kanus
XPOMOBOKUCABIN KaNum) 2732 194.19 [56.26 | 60.00 | 61.81 | 63.4 [65.29 66.67|68.63|70.86|72.12| 73.9 | 755 [ H + + + p p
75 | KCr,0,auxpomar kanus
(ABYXPOMOBOKMCALI KANKH) 2.684 294.18 | 5.0 7.0 12.0 | 20.1 | 269 37.0 | 469 | 58.0| 701 [ 821} 97.0 p H p/+ p p + +
76 | KF dropua Kanusa 2.48
(TOpUCTLIF Kanuin) 250 58.1 94,9 [108.1 140.1|148.2|146.2| 150.1 P H p P p - -
77 | KE-2H,0 2454 | 9413 384.0 p n e | » b l B
78 | KHCO, ruapokapGoxat
Kanus (YrmeKncnsli 247 100.11 | 22,6 | 27.7 | 33.3 | 39.1 | 453 52.6 | 60.0 p H + + + + +
KUCTbHA KB/MA)
79 | K;PO, oprodocdar Kanua
(bochopHOKUCTBIN KanuA 2.564 212.26 98.5 178.5 p H [ [ p p p
(opr0), i
80 | K,HPO, ruspodocdar kanus
(pocHOPHOKRMCIILIV KanuM 174.17 160.0 p p p p p + +
(0pTO), ABY3AMELUEHHBIN)
81 | KHS - (0.5H,0) ruapo-
CynbOHA Kanus (CEPHUCTBIA 168 8117 pacTeopuM pearupyet p/+ p + + + + +
o - 1.70 7247
KWCNbIA Kanni)
82 | KHSO, ruapocynbdur
Kanus (CEepHUCTORMCRBIA 120.17 49.0 1150 p H <[+ -/+ -/+ + +
KNCNbIA Kanui)
83 | KHSO, ruapocynedar 224
KanWA (CEPHNUCTOKUCABIA m 136.17 | 36.3 51.4 67.3 12186 p H - p - + +
KNCNBIA Kanui) 3
84 | KMnO, nepmanrasar kanusa
(MaprakUoBOKUCIbM Kanui) | 2.703 15803 | 283 | 44 | 64 | 90 (1256 16.89) 22.2 P + ip/+ | p/+ | p/+ | o/t +
85 | K,MnO, MaHraHaT kanma
(MapraHLOBUCTOKMC bIA 197.13 pearnpyet + + + + + +/- +/-
Kanui)
86 | K,O oKeua kanua (okuce
Kanws) 232 94.20 pearnpyer + + + + + + +
87 | KOH ruppowcua kanus 2.044
(rMAPOOKMCh Kanus) 212 56.11 | 97.0 |103.0| 112.0 [ 126.0 {135.0 140.0(147.0 160.0 1780 p p + + + p p
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A.A. Pazanos no GypoBbiM
MpogomxeHne npunowenns 1
1 2 3 4 5 [ e ] 78 o] 10 | 11 | 12 | 13 | 14 | 15 |16 | 17 [18 [ 19 [ 20 [ 21 | 22
88 | KOH-H,0 7412 PE—— o b | + N . b o
89 | KOH-H,0 9214 pacTaopAM o o | + N . P P
90 | K,S cynsdma kanus
{CePHUCTLI Kanu#) 1.805 110.26 PAcTBOPHM pearupyer p/+ D + + + p p
91 | K,S-5H,0 200.34 PACcTBOPUM pearvpyer o/+ b + + + p p
92 | K;S0; - (H0) cynbdut kanust 176.26
(CEPHUCTOKMCNBIA Kanuii) 158.26 |106.2 | 106.6 108.7 1114|1223 1 M + + + p p
93 | K;S0, cynudar Kanus 204
{cepHOKWCABIA Kanui) m 17426 | 7.35 | 9.22 | 11.11 [ 12.97 |14.76 16561817 [19.751 21.4 | 224 | 241 P H . p . o p
94 | K;5,040,)
nepoxcouncynbd)?T Kamfu 27032 | 1.8 2.7 4.7 7.7 11.0 pearupyer o/+ " -+ J+ -+ N N
(HAACEPHOKUCNBIN Kanui)
95 | K,Si0, meTacunmKar Kanua
{KPEMHEKMCNbIA Kanui 154.28 pacTBOPHM o H + + + - -
Mmera)
96 | MgCO; Kap6oHaT Markua
(YTNEKMCAbI MarHHi) 3.037 84.3 ManopacTsopumM pearupyet M+ + + + - -
Q7 | MgCl, xnopra Marius 2.316
{XROPUCTLIA MaTHWU#H) 2.41 95.21 | 528 | 535 | 545 57.5 61.0 | 635 | 66.0 | 69.5 | 73.0 p p p N + +
98 | MgCl, - 6H,0 xnopug
marHus (Buwodur) 1.56 203.30 306.0 . Y p 0 . . + +
99 | Mg0 oKena Marhus (OKUCh
MarHus) 3.58 40.30 . HepacTROpHM . " + + + N N
100 Mg(OH), rmapokcug 235
Martusa (rmpooKMChb = 58.32 E 1 " + + + “ n
warHuR 246 HepacTBOpUM
1
101 | MgS cynbdmna Marius
(CEPHUCTBIA MarHui) 2.86 56.37 HepacTBopuM pearupyer H/+ + + + H -
102| MgSO0, cynbdat MarHua 1
{CEPHOKNCNLIA MarHuit) 2.66 120.37 | 22.0 | 30.9 | 35,5 | 40.8 | 456 - Kx o M . p . + +
1636 )
103| MgSO, - TH.0 ies | 24847 107.0 2150 p [V I A - +
104 | NH; ammuak 0771 r/n 17.03 [ 89.7 | 683 | 52.9 | 40.9 | 316 3 235 | 16.8 | 11.1 | 65 | 3.0 o 3 p + + + p p
105{ NH, - H,0 35.05 g&* pacTEODHM o o | + n - b o
106 NH, - 2H,0 53.06 J pp—— o b | + N N . +
107| 2NH, - H,0 52.08 . pop— o b | + N N N 5
by
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LA Pazanos 110 GypoRLIM n
NpoaoMmKeHHe NPUAOKEHMS 1
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 | 18 19 20 21 22
108| NH,NO, RuTpar ammoHus
(a30THOKWCSBII AMMOHMIA) 1.725 80.03 [118.3 1920 | 241.8 |207.0| - 344.0)421.8]499.0|580.0/740.0|8710| p PP p p_| o/ P
109/ (NH,),S0, cynbdar aMmonmns .
(CEPHOKUCALIN AMMOHMIA) 1.769 13214 | 701 | 727 | 754 | 782 | 81.2 84.3)187.11906)|941 (978 {1017 | p H - p - p/+ p
110} NaAlO, guokcoaniomurar
(111) HaTpus {anoMuHaT pearupyer + H + + + + +
HaTpUA)
111( Na,B,0, TeTpaGopat
HaTpHa (Gypa) 2.37 20122 | 1.3 | 16 | 27 | 39 | 6.7 ° 105 | 20.3 | 244 | 31.5 | 41.0 | 525 | p p + + + | p/*
112| Na,B,0, - 10H,0 1.69/1.72 | 381.37 25.2 96.2 | p p |+ + + | p/+
113| Na,CO, kapGoHaTt HaTpus .
{KansuuHMpOBaHHaA coaa) 2533 10599 | 7.0 125 | 215 | 388 P H + + + [ p
114] Na,C0, - 10H,0 1.446 286.14 pacTBopUM p + + + P p
115 NaCl xnopua natpus 2.165 58.44 | 35.7 | 35.8 | 36.0 | 36.3 | 36.6 - 37.0 | 37.3 | 37.8 | 384 ‘ 39.0 l 39.8 p ™M P p p P
(XNOPUETLIA HATPHI)
116| NaClO - (5H,0) runoxno- "
PWT HATpUA (XTOpHO- 74.44 [101.0 pearupyet p/+ p/+ | -/+ + -
BATMCTOKUCBIA HATPMM)
117| Na,Cr0, xpomar HaTpus -
(XPOMOBOKMGNLI HaTPHiA) 2.723 161.97 | 31.7 [50.17 | 88.7 95.9 104.11114.6(123.1;124.7 1262 p M|+ + + P P
118} Na,Cr,0, auxpoMar HaTpus
(11BYXPOMOBOKMCALIN HATPHIA) 261.97 |163.0 |170.2 [ 180.1 | 196.7 |220.5| . 2484|283.11323.8|385.4 431.9 M |p/+| P p + +
119| Na,Cr,0, - 2H,0 2.52 298.00 PacTBOPUM d P M| p/+ P P + +
120| NaF ¢ropug Hatpus "
(ropHcTbif HaTPUit) 2.558 4199 |366 | 3.86 | 4.08 | 422 | 440 455|468 )|4.78 | 489 | 498 | 508 | p M| p p P P P
121 NaHCO, ruapoxap6oraT
RATPMA (YrACKNCAbI 2.20 840 | 69 815 96 | 111 [127| ¥ 1445 164 pearvpyer p/+ po| o+ + + + +
KMCABIA HaTPUi)
122 NaHS rugpocynbbug
HaTpUs (CepHUCTBIR 56.06 pacTeopum 7 pearvpyet p/+ P + + + + +
KMCNBIA HaTpWit)
123| NaHSO, ruapocynbbut |
HaTpks (CEPHUCTOKMCALIN 1.48 104.06 ‘1 pacTsopum P M + + + + +
KWCNbIA HATPUM)
124) NaHSO, ruapocynudar
HaTPUA (CepHOKUCIbIA 2,742 120.06 e pacTopuM P + - P - + +
KMCABIA HATPUM) .
125! NaNO, HutpaT HaTpust 2.257 84.99 | 73.0 | 80.0 | 88.0 | 96.0 104.0[ & 114-01124-0| |143-0l |180-0 p M [P p p p p
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fA.A. PasaHos no GypoBbIM PacTROpam
MpogomxeHue Npunomerna 1
1 2 3 4 5 6 7 8 ) - 10 11 12 13 14 15 16 17 | 18 19 20 21 22
126 | NAOH ruapoKcua HaTpus
(rMApoOKNUCH HaTpUR) 2.130 40.00 107.0 299.0/314.0] .. 3470] o p * hs * P i
127 NaPQ, Metadocdat HaTpus + +
(POCHOPHOKHUCABIA HaTPUn 2.476 101.96 pacTsopuM pearupyer p/+ AN p/+
{mera) T
128 Na PO, opTogoctar
HaTpus (GocgopHokvcnei | 2.536 | 16394 | 1.5 | 41 | 11.0 [ 200 | 31.0| | 430550 810 .. |1080| p L L Pye P
HaTpuit (opT0)
129| Na PO, - 12H,0
oprodochar HaTpus 1.62 380.13 pacTeopum p " P P P P P
(TpuHaTpu#i docdat) L
130( Na,S cynedmna Hatpus . ‘ }
(cepHHCTLIR HaTPHI) 2471 | 7805 1542| 188 | 226 j285| | o | o | - pearupyet 7 WL . 1P P
131[ Nay(S,)} aucynodug (2) _ .
Hatpus 110.11 PacTBopHM pearupyet p/+ M + + ha
132{ Na,S0; cynbhuT HaTpus
(ceprucToknenbih Hatpu) | 2.633 | 126.04 | 13.9 | 20.0 | 26.9 | 36.0 | 37.0 332 pearMpyet L7480 IR . A S 2
133( Na,S0, cynedat Harpus B
(cepHOKMGABI HaTPHA) 2698 | 14204 | 50 | 90 | 194 (408 |48g| | 4671453 (4411437429425 p } ™ £ e
134 Na,S0, - 10H,0 1.4639 | 32219 | PacTBOpHM p 4 . P
135{ Na,Si0, metacunukar 4 4 +
HaTPUA (KPEMHEKUCABIA 24 122.06 pacTBopum pearupyet p/H P * +
HaTpwi (meta))
136( Pb(CH,C00), auetaT canHLa ) ‘ ' l " 4 + . + +
(YKCYCHOKMCNBIA CBUHELL) 3.25 326.29 | 19.7 P
1
137 PbS cynbdua cBrHua B i " "
(CepHHCTBIA CBUHELY) 75 239.27 HepacTsopvM Ll " ths /+ *
138 ZnCO; KapGOoHAT LMHKA + + H
(YrnexucbIA LMHK) 4.44 125.4 HepacTROpUM B pearnpyer H/E + +
139| ZnCl, xnopua UMHKa \ ’ + +
(XTOPHCTLIN UNHK) 291 136.3 r ) 452.5 483.3 S411] - 61441 p P e u P
140| ZnO oKcKA UUHKA (OKMCh
umhka) 5606 | 81.39 HepacTaopu - N L L, S L A
141| Zn(OH), rnapoxcua + H
UMHKA (FMADOOKKCH LIWHKA) 3.053 99.40 HepacTBopUM " ha at *
142| CrK(S0,), - 12H,0
cynbhaT Xxpoma Kanus H - p + +
(xpoMoKanuessle KBacub!) 283.22 12.51 . °
593
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A.A. Pasaxos N0 GypoBbIM

MNosicHeHue K Npunoxenuio 1

AaHHble pacTBOPMMOCTU NMPUBEAEHH! AAS GE3BOAHBIX BEWWECTB, KPUCTAAADTHA-
paToB, HEKOTOPbIX Fa308 U OPraHUYECKUX CoOeanHeHwiA. B rpate 2 nokasara dop-
MyAa, COBpPEMEHHOE UM ycTapeBllee (B ckobkax) HassaHwe BellecTea. B rpacde 3
NPMBEAEHBI NAOTHOCTL BELECTBA B r/cm3 {PAOTHOCTH ra3os B 1/A) Npu 20°C, Ho no
OTABAbHBIM BeLLlECTBAM Cripasa BBEpXy MPUBEAGHA Apyras Temriepatypa. Kpome
TOr0, Al HEKOTOPBIX BELLECTB NOKa3aHbl AB& 3HAYEHWA NAOTHOCTH BBUAY PasAMY-
HbIX AHHBIX, IPUBEAEHHBIX B AMTepatype. B rpate 4 npuBeAeHa OTHOCUTEAbHAs
MOAEKyAIpHas Macca BewecTs. B rpadax 515 nokasaHa Macca sellectsa, Mak-
CUManbHO pacTeopslowancs 8 100  BoAbl NPK COOTBETCTBYIOWIEN TeMnepaType,
NpU STOM OTAEBABHBIE BEWECTBA NP CMELUNBAHUM C XOADAHOR AU FOPAYEN BOAOH
(80-100°C) pearupytoT, N0 APYTUM MMEETCA TOABKO KaueCTBEHHaA XapaKTepucTu-
Ka pacTBOPUMOCTU. PacTBOPUMOCTL BOABLIMHCTBA BEUWECTB NPUHATa B £ Ha 100 r
BOAb!, ra308 — B MA. Ha 100 r BoAbI. METOAMKA NepecyeTa KPUCTamoruapaTa Ha
6e3BoAHOE BELLECTBO NPUBEAEHA B MOSCHEHUM K Npuaoxkennio 13. B rpadax 16-
22 oTpa<eHa Ka4ecTBEHHas PacTBOPUMOCTb W peaKLms BellecTB B BOAE U cnupTe
npu 20°C A0 KOCOI AMHUM 1 npu 80°C nocAe Hee, a Takxke B pasbasaeHHsx 10%
KOHLIEHTPALIMM KMUCAOTEX M LLIEADYAX AO KOCOM AMHWUM W KOHLIEHTPUPOBEHHBIX MOCAE
Hee. [ipy OAMHAKOBOM NMOBEAEHMW BELLUECTB B KOHTAKTE C PacTBOPUTEAsIMU Npu
20°C v 80°C cocraBaseTcst 0AHO obLlee ykazanue. Hanpumep, cepoyraepoa (Ne22)
B XOAOAHOH BOAE MBAOPACTBOPUM, B FOPSiYEN pearnpyeT; B pa3baBAeHHOR CepHOn
KMCAOTE He pearupyeT, B KOHLUEHTPUPOBAHHOW PearpyeT; B a30THOM KUCAOTE, MMA-
POKCHAE HATPUSt U BOAHOM PAcTBOpE aMMUaKa pearupyeT 8 pasbaBaeHHbIX U KOH-
LIEHTPUPOBAHHDLIX PACTBOPUTEARX NPU OAMHAKOBBIX KOHEYHLIX PEe3yAbTaTax.

Bce pacTeopumble Belectea ofpasyioT > 0.1 M pacTeopbl, MaopacTsopu-
mbte 0.1-0.001 M pacTeopbl, NpaKkTMHeckn HepacTBopuMble < 0.001 M pacTBopbi.
1M (MOAB) YUCAEHHO paBeH OTHOCUTEABHOW MOAEKYASIPHOI Macce.

YcaoBHble 0603HaveHus

c0 — BEWeCTBO HEOTPAHNYEHHO PACTBOPUMO B ABOM COOTHOWIEHNM.
p — BELIECTBO PacTBOPUMO

M — BELLECTBO MaAOPacTBOPUMO

H — BewecTBO HepacTBOPUMO

+ — BellecTso pearupyer

- — BelWecTBO He pearupyer.



S6S

Mpunoxenue 2

PACXOJ YTSKENUTENEWN

Wcxoatas | TpeGyemas Pacxop y pa: 7 Kr/m®
lemaru, 6aput, Mar6a) cupepuT, Gaput men
6yposoro | 6yposoro oo P P Aep P

Kr/m* Kr/m® 5.0 4.9 4.3 4.2 4.1 4.0 3.9 3.8 8.7 3.6 3.5 281 27

1 2 3 4 5 6 T 8 9 10 11 12 13 14 | 15
1050 1100 64 64 67 67 68 68 69 70 ik 72 73 82 | 84
1050 1150 129 130 136 137 138 140 141 143 145 147 149 | 169 | 174
1050 1200 197 198 208 210 212 214 216 219 222 225 228 | 262 | 270
1050 1250 266 268 281 284 287 290 294 298 302 306 311 | 361 | 372
1050 1300 337 340 358 362 366 370 375 380 385 391 398 | 466 | 482
1050 1400 486 490 518 | 525 | 531 | 538 | 546 554 | 563 | 573 | 583 | 700 | 726
1050 1500 642 648 691 700 709 720 731 743 757 771 788 | 969
1050 1600 808 816 875 | 888 | 902 | 916 | 932 950 | 969 | 990 |1013
1050 1700 984 995 1075 | 1092 | 1110 | 1130 | 1152 | 1176 | 1202 | 1232 | 1264
1050 1800 1171 | 1185 | 1290 | 1312 | 1336 | 1363 | 1392 | 1425 | 1460 | 1500 | 1544
1050 1900 1370 | 1388 | 1522 | 1552 | 1584 | 1619 | 1657 | 1700 | 1747
1050 2000 1583 | 1605 | 1776 | 1813 | 1854 | 1900 | 1950
1050 2100 1810 | 1837 | 2052 | 2100 | 2152 | 2210
1050 2200 2053 | 2087 | 2354 | 2415
1050 2300 2314 | 2355
1050 2400 2596 | 2646
1050 2500 2900 | 2960
1100 1150 64 65 68 68 69 70 70 72 72 73 74 84 | 87




965

169

MpogomkeHue npunomenus 2

1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 1415
1100 1200 131 | 132 | 438 | 140 | 141 | 142 | 144 | 146 | 148 | 150 | 152 | 175 | 180
1100 1250 | 200 | 201 | 211 | 213 | 245 | 218 | 220 | 223 | 226 | 230 | 233 | 270 | 279
1100 1300 | 270 | 272 | 286 | 289 | 202 | 296 | 300 | 304 | 308 | 313 | 318 | 373 | 385
1100 1400 | 436 | 420 | 444 | 450 | 455 | 461 | 468 | 475 | 483 | 491 | 500 | 600 | 603
1100 1500 571 | 576 | 614 | 622 | 630 | 640 | 650 | 661 | 673 | 686 | 700 | 861
1100 1600 | 735 | 742 | 796 | 807 | 820 | 833 | 847 | 864 | 881 | 900 | 921

1100 1700 | 909 | 918 | 992 | 1008 | 1025 | 1043 | 1063 | 1086 | 1110 | 1137 | 1167

1100 1800 | 1093 | 1106 | 1204 | 1225 | 1247 | 1272 | 1300 | 1330 | 1363 | 1400 | 1441

1100 1900 | 1290 | 1306 | 1433 | 1460 | 1490 | 1523 | 1560 | 1600 | 1644

1100 2000 | 1500 | 1520 | 1682 | 1718 | 1757 | 1800 | 1847

1100 2100 | 1724 | 1750 | 1954 | 2000 | 2050 | 2105

1100 2000 | 1964 | 1996 | 2252 | 2310

1100 2300 | 2222 | 2261

1100 2400 | 2500 | 2548

1100 2500 | 2800 | 2858

1150 1200 65 66 69 | 70 | 70 | 71 | 72 73 | 74 | 75 | 76 |87 ] 90
1150 1250 | 133 | 134 | 140 | 142 | 143 | 145 | 147 | 149 | 151 | 153 | 156 | 180 | 186
1150 1300 | 202 | 204 | 245 | 217 | 219 | 222 | 225 | 228 | 231 | 235 | 239 | 280 | 289
1150 1400 | 347 | 350 | 370 | 375 | 379 | 384 | 390 | 396 | 402 | 409 | 417 | 500 | 519
1150 1500 | 500 | 504 | 537 | 544 | 551 | 560 | 568 | 578 | 589 | 600 | 612 | 753
1150 1600 ) 661 | 668 | 716 | 726 | 738 | 750 | 763 | 777 | 793 | 810 | 829

1150 1700 | 833 | 842 | 909 | 924 | 939 | 956 | 975 | 995 |1018 | 1042 | 1069

1150 1800 | 1015 | 1027 | 1118 | 1137 | 1158 | 1181 | 1207 | 1235 | 1266 | 1300 | 1338

1150 1900 | 1209 | 1225 | 1343 | 1369 | 1397 | 1428 | 1462 | 1500 | 1542

MNpogomkeHne NpunoxeHus 2

1 2 3 4 5 6 7 8 9 10 [ 11 | 12 | 13 |14 | 15
1150 2000 | 1416 | 1436 | 1589 | 1622 | 1659 | 1700 | 1744
1150 2100 | 1637 | 1662 | 1856 | 1900 | 1947 | 2000
1150 2200 | 1875 | 1905 | 2150 | 2205
1150 2300 | 2129 | 2167
1150 2400 | 2403 | 2450
1500 2500 | 2700 | 2756 —1 e T 178 190 o3
1200 1250 | 66 | 67 | 70 | T | T 159 | 186 | 192
1200 1300 135 | 136 | 143 | 144 | 146 | 148 | 150 | 152 | 154 | 156 415
1200 1400 | 277 | 280 | 296 | 300 | 303 | 307 | 312 | 317 | 322 | 327 | 333 | 400
1200 1500 428 | 432 | 460 | 466 | 473 | 480 | 487 | 496 | 504 | 514 | 525 | 646
1200 1600 | 588 | 593 | 637 | 646 | 656 | 666 | 678 | 691 | 705 | 720 | 737
1200 1700 757 | 765 | 826 | 840 | 854 | 869 | 886 | 905 | 925 | 947 9732
1200 1800 937 948 | 1032 | 1050 | 1069 | 1090 | 1114 | 1140 | 1168 | 1200 {1235
1200 1900 | 1129 | 1143 | 1254 | 1278 | 1304 | 1333 | 1365 | 1400 | 1439
1200 2000 | 1333 | 1351 | 1495 | 1527 | 1561 | 1600 | 1642

1200 2100 | 1551 | 1575 | 1759 | 1800 | 1845 | 1894

1200 2200 | 1785 | 1814 | 2047 | 2100

1200 2300 | 2037 | 2073

1200 2400 | 2307 | 2352

1200 2500 | 2600 | 2654 T T o T 78 1 7o o3 ] o6
1250 1300 | er | &8 | 7 | 72 245 | 250 | 300 |311
1250 1400 | 208 | 210 | 222 | 225 | 227 | 230 | 234 | 238 | 241

1250 1500 357 | 360 | 383 | 388 | 394 | 400 | 406 | 413 | 420 | 428 | 438 | 538
1250 1600 | 514 | 519 | 557 | 565 | 574 | 583 | 593 | 604 | 617 | 630 | 645

HOHBES] V'

wagodAg ou

BuHaMOWUdL|
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MpoaoIMEHUE TPUNOKERNA 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15
1250 1700 631 639 744 | 756 | 768 | 782 | 797 814 | 832 | 853 | 875
1250 1800 859 869 946 | 962 | 980 | 1000 | 1021 | 1045 | 1071 | 1100 | 1132
1250 1900 1048 | 1061 | 1164 | 1186 | 1211 | 1238 | 1267 | 1300 {1336
1250 2000 1250 | 1267 | 1402 | 1431 | 1464 | 1500 | 1539
1250 2100 1465 | 1487 | 1661 | 1700 | 1742 | 1789
1250 2200 1696 | 1724 | 1945 ) 1995
1250 230 1944 | 1978
1250 2400 2211 | 2254
1250 2500 2552 | 2500
1300 1400 138 140 148 | 150 | 151 | 153 | 156 158 | 161 | 164 | 167 | 200 | 207
1300 1500 285 288 307 | 3141 | 315 [ 320 | 325 330 | 336 | 343 | 350 |430
1300 1600 441 445 477 | 484 | 492 | 500 | 508 518 | 528 | 540 | 553
1300 1700 606 612 661 | 672 | 683 | 695 | 709 724 | 740 | 758 | 778
1300 1800 782 790 860 | 875 | 891 | 909 | 928 950 | 974 | 1000 | 1029
1300 1900 967 980 1075 | 1095 | 1118 | 1142 | 1170 | 1200 | 1233
1300 2000 1166 | 1182 | 1308 | 1336 | 1366 | 1400 | 1436
1300 2100 1379 | 1400 | 1563 | 1600 | 1640 | 1684
1300 2200 1607 | 1633 | 1842 | 1890
1300 2300 1851 | 1884
1300 2400 2115 | 2156
1300 2500 2400 | 2450
1400 1500 142 144 153 | 155 | 157 | 160 | 162 165 [ 168 | 171 [ 175 | 215
1400 1600 294 296 318 | 323 | 328 | 333 | 339 345 | 352 | 360 | 368
1400 1700 454 459 496 | 504 | 512 | 521 | 531 543 | 555 | 568 | 583

H0HEEEd V'

wedogLoed wiagodAg ou
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Mpoponienne npunomenus 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15
1400 1800 625 632 688 | 700 | 713 | 727 | 742 760 | 779 | 800 | 824
1400 1900 806 816 895 | 943 | 931 | 952 | 975 1000 | 1028
1400 2000 1000 | 1013 | 1121 | 1145 | 1171 | 1200 | 1231
1400 2100 1206 | 1225 | 1368 | 1400 | 1435 | 1473
1400 2200 1428 | 1451 j 1638 | 1680
1400 2300 1666 | 1696
1400 2400 1960 | 1923
1400 2500 2245 | 2200
1500 1600 147 148 159 | 161 | 164 | 166 | 169 173 [ 176 | 180 | 184
1500 1700 303 306 330 | 336 | 341 | 347 | 354 362 | 370 | 379 | 389
1500 1800 468 474 516 | 525 | 534 | 545 | 557 570 | 584 | 600 | 618
1500 1900 645 653 716 | 730 | 745 | 761 | 780 800 | 822
1500 2000 833 844 934 | 954 | 976 | 1000 | 1026
1500 2100 1034 | 1050 { 1172 | 1200 | 1230 [ 1263
1500 2200 1250 | 1270 | 1433 | 1470
1500 2300 1481 | 1507
1500 2400 1730 | 1764
1500 2500 2000 | 2041
1600 1700 151 153 165 | 168 | 170 | 173 | 177 181 | 185 | 189 [ 194
1600 1800 312 3186 344 | 350 | 356 | 363 | 371 380 [ 389 | 400 | 412
1600 1900 483 490 537 | 547 | 559 | 571 | 685 600 | 817
1600 2000 666 675 747 | 763 | 780 | 800 | 821
1600 2100 862 875 977 | 1000 | 1025 {1052
1600 2200 1071 | 1088 | 1228 | 1260
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Mpoaonxenwe npunomenns 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15
1600 2300 1296 | 1319
1600 2400 1538 | 1568
1600 2500 1800 ( 1837
1700 1800 156 158 172 [ 175 | 178 | 181 | 185 190 | 195 | 200 | 206
1700 1900 322 326 358 | 365 | 372 [ 380 | 390 400 | 411
1700 2000 500 506 560 | 572 | 585 | 600 | 615
1700 2100 689 700 781 | 800 | 820 | 842
1700 2200 892 907 1023 | 1050
1700 2300 1111 | 1130
1700 2400 1346 | 1372
1700 2500 1600 | 1633
1800 1900 161 163 179 | 182 | 186 ] 190 | 195 200 | 206
1800 2000 333 337 373 | 381 | 390 | 400 | 410
1800 2100 517 525 586 | 600 | 615 | 631
1800 2200 714 725 819 | 840
1800 2300 925 942
1800 2400 1153 | 1176
1800 2500 1400 | 1429
1900 2000 166 168 186 | 190 | 195 [ 200 | 205
1900 2100 344 350 390 [ 400 | 410 | 421
1900 2200 535 544 614 | 630
1900 2300 740 753
1900 2400 961 980
1900 2500 1200 | 1225

Npopo/mKeHue NPUNOHEHWA 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15
2000 2100 172 175 195 200 210
2000 2200 357 362 409 420
2000 2300 555 565
2000 2400 769 784
2000 2500 1000 | 1020
2100 2200 178 181 204 210
2100 2300 370 376
2100 2400 576 588
2100 2500 800 816
2200 2300 185 188
2200 2400 384 392

2200 2500 602 612
Mpumeyanue.

1. Npy HANUYAN BAKHOCTH 10% PACXOA YTRKENUTENA YBENMUNBAETCS B CPEAHEM Ha 18+2%, a NPY MOBbILIEHHOH BNAXHOCTH NOACHUTHI-
BaeTcs no Gopmyne:
Palp2- Py .

P3-Po(1-n+np;)
T/ Py Par Ps3 - MNIOTHOCTb UGXOJIHOTO, YTSXKENBHHOTO PAcTBOPA W yTsHKeNUTeNA (KT /M), N - BNGIKKOCTb YTRKENUTENS, RONM EANHULIEI.
2. ANA Kawaoro TMNa yy NNOTHOCTEN GYPOBLIX PACTBOPOB, BhILUE KOTOPLIX YTSKENEHUE
TEXHONOMHYECKN HELenecoo6pasHo.
3. 11PM OTCYTCTBUM KOHKPETHOW IIOTHOCTH B TAGAMLIE ADGABKa YTIIKEANTENS HAXOUTCA N0 NPOLEHTAM U3 PASHOCTH My ABYMS TaGAH -
HBIMY BE/IMYMHAMM, TPUYEM NpK TREGYEMON NAOTHOCTH oT 1100 go 1300 Kr/m3 Kawgas coTas AONR NOTHOCTH cooTeTcTaYeT 20%, a
cabiwe 1300 Kkr/M> — 10%, Hanpumep, TpeByeTcs yramenuT Gyposor pacteop ¢ 1050 4o 1160 kr/M> Npn NnoTHOCTH GapuTa 4000 Kr/M>.
Pasnvua 75 Kr, obulan Gapura: 140 + (74 - 20) : 100 = 154.8 Kr. Bo BTOPOM cliyyae NPy YTSKENEHHN C 1050 po

8 1410 Kkr/m* pasHuua cocTasut 182 «r, a so6aska Gapura: 538 + (182 - 10): 100 = 556.2 Kr.
=4

BOHBEE] VIS

wiasadAg ou




Mpunoxerue 3
CHWXEHHUE NNOTHOCTHU BYPOBOIO PACTBOPA OT JOBABKWU XXUAKUX BELLECTB U
PACXOR YTSKENUTENS (KI/M®) AN EE BOCTAHOBNEHUS (MPUBNN3UTENBbHO)

Aobaeka MAOTHOCTb MCXOAHOFD BYPOBOrO pacTBopa Kr/M>
HAAKNX
Bewects, % | 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
25 1190 1290 1390 1480 1580 1680 1780 1880 1980 2070 2170
15 16 19 26 32 38 44 57 61 72 89
5.0 1190 1290 1380 1470 1570 1670 1760 1860 1950 2050 2140
18 32 42 52 63 74 89 101 128 158 178
7.5 1190 1280 1370 1460 1560 1660 1740 1840 1930 2030 2120
24 36 52 70 85 109 139 160 180 203 240
10,0 1180 1270 1360 1450 1540 1650 1720 1810 1910 2000 2090
31 49 67 92 115 140 179 205 232 270 330
15,0 1170 1260 1350 1430 1520 1610 1690 1780 1870 1960 2040
47 64 87 129 155 188 249 284 332 384 450
20,0 1160 1250 1330 1420 1500 1580 1660 1750 1830 1910 2000
61 83 123 146 194 250 305 348 435 528 610
25,0 1150 1240 1320 1400 1480 1560 1640 1720 1800 1870 1960
79 98 139 103 235 288 350 425 510 640 720
Mpumevarne:
1. B uMCAMTENE — NAOTHOCTE PAcTBOPa, B SHAMEHATENE — PACXOA YTSIKENUTENS.
2. Yrsenutenb NNOTHOCTLIO 4400 KI’/Ma, BNaXHOCTbIO — 10%.
3. CropOoCTb BBOAA MUAKUX XMMPEAreHTOB onpeaenaeTcs no ¢opmyne V= Ve/te
rae V,— 0Gbem N0GaBKM HUAKOTO XMMpeareHTa, it; t, — Bpems OAHOTO UMKNa , MUH,
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f.A. PazaHos

o GypoBLIM

Npunosienue 5

COAEP)XAHUE MEJIA B MESIOBOW CYCNEH3UK
B 3ABUCUMOCTH OT Ero MNJIOTHOCTHU

MnotHocTe NpecHoi U | NnoTHocTs Mena 2600 r(r/M3 NnotHocTe Mena 2400 r(r/M3

MWHEPanM308aHHON Conepiatne Mena, kr/m’ CogepxaHhe mena, Kr/m’

CyCRIeHaum, Kr/M® npecHan | MMHepanM3oBaHHas | NpecHan | MuHepanu3oBaHHas

cycneHaus CycneH3us cycneHaus CYCNEH3Us

1100 163 51 171 54
1120 195 85 206 90
1140 227 119 240 126
1160 260 153 274 162
1180 293 187 309 198
1200 325 221 343 234
1220 357 255 377 270
1240 390 289 411 306
1260 422 323 446 342
1280 455 357 480 378
1300 487 391 514 414
1320 520 425 548 450
1340 552 459 583 486
1360 584 493 617 522
1380 617 527 651 558
1400 850 561 686 594
1420 682 595 720 630
1440 714 629 754 666
1460 747 663 788 702
1480 780 697 823 738
1500 812 731 857 774

n . Menosan pi Ha 10%-HoM NaCi )

p
1070 kr/m’,

604




NprNoMerus

Mpunoxenune 6

COAEPXAHWE U3BECTU B PACTBOPE U3BECTKOBOIO

MOJIOKA

p pacteopa,| Conepmanve |CopepwaHve |p pactBopa, [ Copepwanue |Copepwarue

r/em® Ca0 Ca(0H),, r/em? Cal Ca(OH),,

81001, % | r/n %, Mace. B100r %| r/n %, Macc.
1.039 4.81 50 6.36 1.155 18.19 |[210 24.04
1.075 9.30 100 12.29 1.162 1894 (220 25.03
1.090 1101 [120 14.55 1.169 19.68 | 230 26.01
1.104 12.68 1140 16.76 1.176 20.41 |[240 26.96
1.411 13.50 {150 17.84 1.184 21.12 |[250 27.91
1.119 14.30 160 18.90 1.191 21.84 |[260 28.86
1.126 1510 170 19.95 1.198 2255 |270 29.80
1.133 15.89 180 21.00 1.205 23.24 |[280 30.71
1.140 16.67 190 22.03 1.213 2392 [290 31.61
1.148 17.43 |200 23.03 1.200 24.60 |[300 3251
Npunoxenne 7
COAEPXAHUE KANTbLIMHUPOBAHHOH COAbl B PACTBOPE
PA3/INMHOM NJIOTHOCTH

MAoTHOCTL Cogep@Hue coawbl NaoTHoCTE Coaepmanme coapl

pacTeopa, r/cM3 pacTeopa, r/cm’

(npu 20° C) B100r, % r/n {npn 20° C) 81001 % r/n
1.03 3.05 31.4 1.10 9.75 107.2
1.04 4.03 41.9 141 10.68 118.5
1.05 4.98 52.3 112 11.60 129.9
1.06 5.95 63.1 1.14 13.45 153.3
1.07 6.30 67.4 1.15 14.35 165.0
1.08 7.85 84.8 1.16 15.20 176.3
1.09 8.80 95.9 1.17 16.03 187.6
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fNpunoneHue 8

COJEPYAHME KAYCTUHECKOM CO/Ibl B PACTBOPE PA3/IMYHOM’ NAOTHOCTU

MnotHocTs Cogepmanne MnotHocTL Conepwanne MnotHocTe Copepanne
pacTaopa, KAYCTMHECKON coabl pacTBOpa, KayCTHYECKO# COAlbl pacteopa, KaycTUHEeCKOi colbl
r/om® /e’ r/em’

{npn 20° C) B100T, % r/n (npu 20° C) 8100T, % /n (npu 20° C) 8100+, % r/n
1.09 8.28 90.25 1.23 20.98 258.05 1.37 34.03 466.21
1.10 9.19 101.10 1.24 21.90 271.56 1.38 35.01 483.14
1.11 10.1 11211 1.256 22.82 285.25 1.39 36.00 500.50
142 11.01 123.31 1.26 23.73 298.99 1.40 36.99 517.86
1.13 11.92 134.70 1.27 24.64 312.93 1.41 37.99 535.66
1.14 12.83 146.26 1.28 25.56 327.17 1.42 38.99 553.66
1.15 13.73 157.90 1.29 26.48 341.59 1.43 40.00 572.00
1.16 14.64 169.82 1.30 27.41 356.33 1.44 41.03 590.83
1.17 15.54 181.18 1.31 28.33 371.42 1.45 42.07 610.01
1.18 16.44 193.99 1.32 29.26 382.23 1.46 43.12 629.55
1.19 17.35 206.47 1.33 30.20 401.66 1.47 44.17 649.3
1.20 18.25 219.00 1.34 3114 417.28 1.48 45.22 669.26
1.21 19.16 231.84 1.35 32.10 433.35 1.49 46.27 689.42
1.22 20.07 244.85 1.36 33.06 449.62 1.50 47.33 709.95

fip . [lns Haxe npo TOUHOTO MCAONB3YETCH METO/l UHTEPRONSUNM.
Mpunoxenune 9
COAEPAHUE M’MAPOKCUIA KANIUSA B PACTBOPE PA3NIMYHONM NNIOTHOCTH

MnotHocTs Coaepiatne FlnotHocTs Copepmanne MNnoTHOCTH Cogepwatne

pacTsopa, TUAPOKCHUAE Kanus pacTaopa, TUAPOKCHAE Kanus pacTBopa, r4apoxeuaa Kanus

r/cm® r/em’ r/em®

(npwn 20° C) 8100T, % r/n (fpn 20° C) 81001, % r/n (1p# 20° C) B100T, % r/n
1.09 9.96 108.6 1.23 24.4 299.8 1.37 37.7 515.8
1.10 11.0 121.3 1.24 25.4 314.5 1.38 38.6 532.1
141 12.1 134.1 1.25 26.3 329.3 1.39 39.5 548.5
1.12 13.1 147.2 1.26 27.3 344.2 1.40 40.4 565.2
1.13 14.2 160.4 1.27 28.3 359.3 1.41 41.3 581.8
1.14 15.2 173.5 1.28 29.3 374.4 1.42 42.2 598.6
1.15 16.3 187.0 1.29 30.2 389.7 1.43 43.0 615.5
1.16 17.3 200.6 1.30 31.2 405.0 1.44 43.9 632.5
1.17 18.3 214.3 1.31 321 420.4 1.45 44.8 649.5
1.18 19.4 228.3 1.32 33.0 436.0 1.46 45.7 666.6
1.19 20.4 2424 1.33 34.0 451.8 1.47 46.5 684.0
1.20 21.4 256.6 1.34 34.9 487.7 1.48 47.4 701.4
1.21 22.4 270.8 1.35 35.8 483.6 1.49 48.3 718.9
1.22 234 282.2 1.36 36.7 499.6 1.50 49.1 736.5

g0HeEsd VB
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Mpunoxenne 10

COJIEPYXAHUE XJTOPMAA HATPUSA B PACTBOPE PA3/IMYHOM NAOTHOCTU
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MNpunoxenve 11

COJEPXAHUE X/TOPUAA KANbLIUA B PACTBOPE
PA3/IMMHOW NJIOTHOCTU

MrotHocTs Copepwatue TMnoTHOCTH Coaepanne

pacTeopa, XTOPUAG KANbUUA pacisopa, XN0pUAa KaNbLmst

r/em® 81001, % r/n r/cm® 81001, % t/n
1.077 9.29 100 1.249 27.22 340
1.098 10.98 120 1.263 28.50 360
1.107 12.65 140 1.277 29.76 380
1.123 14.25 160 1.291 30.99 400
1.137 15.83 180 1.304 32.21 420
1.151 17.88 200 1.313 33.39 440
1.166 18.87 220 1.332 34.54 460
1.181 20.32 240 1.346 35.66 480
1.197 21.72 260 1.360 36.76 500
1.209 23.16 280 1.373 37.87 520
1.223 24.53 300 1.386 38.97 540
1.236 25.89 320 1.400 39.86 560

Npunoxenue 12

COAEPXAHUE MUH-1, XJTOPUAA KAJIUA U UOHOB KASTUA
B PACTBOPE MWUH-1

NnoTHOCTL Copepwanne MUH-1 [ HCI CogepwaHue

pacteopa, ﬂ\o.,\_u 8100r, % r/n 81001, % r/n voHos K, r/n
1.02 4.1 41.2 2.9 29.4 1541
1.04 7.3 76.3 5.1 53.4 28.0
1.06 11.1 117.4 7.7 82.2 43.4
1.08 14.7 158.6 10.3 111.0 58.23
1.10 18.1 199.7 12.7 139.8 73.7
1.12 21.6 241.7 15.1 169.2 88.74
1.13 23.5 262.7 16.3 183.9 96.44
1.14 24.9 284.2 17.4 199.0 104.34
1.15 26.6 306.0 18.6 214.2 112.34
1.16 28.2 328.0 19.8 229.8 120.5
117 30.0 351.0 21.0 246.0 129.0

NpumeyaHue. TaGNULY MOKHO NPUMEHSITL W NP UCTONB3OBAHUM CHNLBMHA.
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fA.A. Pazawon no GYpoBLIM

Npunoxenve 13

COOEP>XAHUE BULLODUTA, XNOPUAA MATHHUA U
UOHOB MAIrHMUA B PACTBOPE TEXHUYECKOIO BULLIODUTA
PA3/IM4HON NNOTHOCTH

MnotHoctb | Copepxatne MgCl,- 6H,0 Copepwanue MgCl, Conepanve
pactBopa, | B10OT, r/n /n (06e3BOMEHHbIA BULIODNT) noHoB
r/cM3 % pacTBopa | Bogbl | B 100 T, %| r/n pactsopal r/n Boas! Mg, r/n
1.04 10 104 110 5.0 49 50 12.4
1.05 13 137 180 6.0 64 64 16.4
1.06 15 159 220 7.0 74 75 19
1.08 20 216 300 9.4 101 100 26.7
1.10 24 262 380 11 123 125 313
1.11 26 288 420 12 135 140 34.4
1.42 29 325 490 14.0 152 160 38.9
1.14 34 387 610 16.0 181 190 46.2
1.15 37 431 710 175 202 210 51.6
1.16 40 464 800 19 217 230 55.4
1.18 43 507 860 20 236 250 60
1.19 45 535 980 21 251 270 64
1.20 a7 564 1070 22 264 280 67.5
1.21 50 605 1200 23 282 300 72
1.22 52 634 1300 24 296 316 75.5
1.23 54 664 1400 25 310 330 79.2
1.24 55 682 1460 26 321 350 81.9
1.25 57 719 1580 27 337 370 86
1.26 60 756 1800 28 356 390 91
1.27 62 787 1960 29 372 410 95
1.28 64 819 2130 30 382 430 97.5
1.29 65 844 2230 30.7 3395 440 101
1.30 67 871 2430 31.6 411 460 105
1.31 69 904 2670 323 424 480 108.2
1.32 71 936 2940 33.0 438 490 112
1.33 71.2 946 2960 33.3 443 500 113.2
1.335 718 959 3060 336 449 510 1147
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MosicHeHHe K npunoxkexuio 13

B npaKTU4ecKoi AesTenbHOCTU Pacxoj KpUcTannorvapara, Kak npaBsuno, nepe-
CYUTbIBAETCA Ha 63350‘]}108 BELWECTBO, TaK KaK KpUCTanan3aunoHHas soga aonon-
HUTENbHO paaﬁasnﬂet PacTBOop, 4TO MOXHO NOKa3aTb Ha nNpuMepax.

Mpumep 1. Onpeaenuts pacxoa 6uwodura (MECL, - 6H,0) ans npurotoBneHUs
100 r pactBopa 20%-HO KOHUEHTPaLuUK B nepecyete Ha 6e3BoaHbIA MECL,.

P Haxoanm Mc yNsipHble Macchbl 6uwoduTa U 6e3804HOrO Xnopuaa
MarHus.

M, Guwodura = 203.31

M 6e3BogHoro MgCl, = 95.22

Pacxop 6uwoduTa onpeaenseTca no Nponopuuu:

M, 6uwodpura — MMgCI,

C, 6uwoduta — CMgCI, otcioga:

o 20331
M 95.22

rae C, — KoHUeHTpauus 6uwoduta, % (macc);

C — KoHUeHTpauua 6e3804HOro xnopuaa maruus (20% macc).

Takum 06pa3om, pacxoa 6uwoduTa coctasnsiet 43 % (macc), T.e. Ans NPUroTos-
nexusa 100 r. pacTBOpa yka3aHHOM KOHLIeHTpaLuu pacxoa 6e3soaHoro MgCl, cocra-
BuT 201, @ Guwoduta — 43 T.

Ecnu e ussecteH pacxon 6uwoduta (43%), To NO MONEKYNAPHLIM Maccam
MOHO HalTW KOHLIEHTPaLMIO GE3BOAHOO XN0PUAA MarHus, UCNosb3ys NPoNopLuio

MMgCl, — M, 6uwodura

CMgCl, — C, 6uwodwura, otcioaa:

M 95.22

CMgCl, m C= s -43=20%

3TW 1 ppyrue 3aBUCHMOCTU COZEPaHUA Gulioduta 1 6e3BOAHOrO Xnopuaa
MarHus MOXXHO ONpeAenuTb No NpunoXexuio 13,

C,=

C=43%,

Mp p 2. Paccuutath coper 6e3B0AHOrO X1I0pMAa MarHus 1 Guwoduta
8100 MA (B 1 1) pacTBopa npu ero nnotHocTH 1.18 r/cm>.

PelweHwue. Mpyu 3aaaHHOM MIOTHOCTH MO Ta6NULLE HaX0AUM KOHLIEHTpaLMIo 6e3-
BoaHoro MgCl,, cooteetcTByIouyto 20% (Macc), ¥ NyTeM YMHOMXEHUS Ha MIOTHOCTb
onpeaensem ero cogepxanue 8 100 mn (B 1 n) pactsopa:

p-C=1.18-20=23.6r/100 mn unu 236 r/n.
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f.A. PasaHoB no GypoBbiM

AHaNnorMyHo HaxoAMM KOHLEHTPaLMio 6uliodpuTa No npunoxexuio 13, coorseT-
cTByioLyio 43 % (Macc), M NyTeM YMHOXEHUs Ha NNOTHOCTL OnpeaensieM ero cogep-
wanue B 100 mn (vnu B 1 ) pacteopa:

1.18- 43 =50.7 r/100 mn nam 507 r/n.

Mpumep 3. Onpegenutb pacxoa 6eaBoaHoro MgCl, u 6uwoduta Ha 100 r Bogb!
Ans nonyyenns pacteopa 20%-Hol KoHUeHTpalum 6easoaHoro MgCl,.

PeweHue. Haxoanm cogepanue Boabl B 100 r pactBopa, rae cogepxurea 20 r
MgCl,: 100 r - 20 r = 80 r BOAbI, 3HAYMT Ha:

80 r Bogbl — 20 r MgCl,

100 r Boabl — x r MgCl,

100-20
MgCl, = =25r,
8 80

T.e. Ha 100 r BoAbl HyXHO Ao6aBuTb 25 r 6easoaHoro MgCl,, 4to 6yaeT cooTBETCTBO-
BaTb €ro 20%-HOW KOHUEHTPaLUK.

Mo Tabnuue Haxoaum, 410 B 20%-HOM pacTBOpe X10puaa MarHua CoaepHuTCca
43 % 6uwoduTa.

Mpumep 4. CornacHo npunoxenust 1 npu 20° C pacxop 6easoaHoro MgCl, Ha
100 r pacTBopuTENs coctaBnset 54.5 r. TpeGyeTcs paccunTaTb KOMYECTBO BOAHOTO
MgCl, - 6H,0, uto6hbl B Hem copepxanock 6easoaHoro MgCl, — 54.5 .

Pewenue.

MgCl,- 6H,0 = 203.31; MgCl, = 95.22 — MoneKy/apHble Macchl.

Otciopa B 203.31 r coaepxutest 95.22 1, a B X BogHoro — 54.5 r 6e3soaHoro;

x = 116.36 r BoagHoro MgCl, - 6H20

370 3HauuT, 4T0 B 116.36 r BogHOro GUwoduTa coaeputca 54.5 r 6e3BogHOr0
MgCl,, a ocTanbHOe NPUXOAUTCS Ha KpUCTanU3aluoHHylo Boay 116.36 - 54.5 =
61.85 T, T.e. C Y4ETOM KpUCTaNU3aLMOHHOW BOAbI He06X0AMMO A06GaBUTL K 116.36 1
38.15 r BoAbl, 4TOGbI NONYHUCH HACLILWEHHbIA PacTBOP, UK 3anucaTb B BUAE MPO-
nopuumu:

116.35r Mng 6H,0 — pactBopsiem B 38.15 r H,0

— 100r H,0,
116-35-100

Otciopa X = 38,45 = 306 r MgCl,- 6H,0

[ns pacyeta 6€3BOAHOMO BELLECTBA U3 BOAHOTO, pewaeTcs o6paTHan 3ajaya.

JlaHHyio METOAUKY MOMHO MCMONb30BaTh NpU pacyeTe N0GOro KpUCTanNorua-
pata.
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Npunomenne 14

COJEPXAHUWE HEKOTOPbIX BELLECTB B PACTBOPAX PA3/INMHOM MJIOTHOCTHU

AICi; npn 20°C | BaCl, npu 20°C| FeCl, npn 20°C |  FeCl, npu 20°¢  KCI npu 20°C |ZnCl, npn 20°C | K,CrO, npw 18°C
copepxanue | coaep- | nnoT- | coaep-| nnoT- | cogep-| nnot- | copep-| nnot- |conep- | nnoT- | coaep-| nnor-| cogep- | nnor-
%. Macc. HaHHE, | HOCTb, [ MaHWe HOCTL, |KaHWe, | HOCTb, | XKaHue, HOCTb, KaHWe,| HOCTe, | XKaHue,| HOCTh, HaHue, | HoeTb,

r/n r/em® o/n |r/em® | r/n | rjem® r/n | r/em® | e/n | r/em? r/n r/cM’ r/n | r/eM®

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2 20.32 (1.016 | 20.3 |1.016 | 20.3 | 1.016 | 20.3 |1.015| 20.2 | 1.011 | 20.3 | 1.017] 20.3 ]1.015
4 41.37 [1.034 | 4141034 | 414 |1.035 | 41.3|1.032| 410 |1.024 | 430 | 1.035| 41.2 [1.031
6 63.15 | 1.053 | 63.2 {11.053 | 63.2 {1.054 | 629 |1.049 | 62.2 |1.037 | 63.2 | 1.053] 627 |1.045
8 85.69 [1.071 | 85.8 11.072| 858 | 1.073 | 854 {1.067 | 84.0 [1.050 | 858 [1.072]| 85.2 |1.065
10 109.00| 1.09 | 109.2|1.092 {109.2 | 1.092 | 108.5|/1.085 | 106.3 | 1.063 | 109.0| 1.09| 108.21.082
12 133.10]1.109 | 133.6/1.113[133.6 [ 1.113 | 132.5|1.104 | 129.5 | 1.079 | 133.0 | 1.108] 120.0 | 1.000
14 158.00| 1.129 | 158.8|1.134 | 158.8 [ 1.134 | 157.2|1.123 | 1526 [ 1.090 | 157.9( 1.128| 156.5 |1.118
16 183.80] 1.149 | 185.0(1.156 | 184.8 | 1.155 | 182.7(1.142 /| 176.6 | 1.104 | 183.5| 1.147| 181.9|1.137
18 ~ - 212.211.179 | 211.9 | 1.177 | 209.2|1.162 | 201.2 | 1.118 | 209.9 | 1.166| 208.1 [1.156
20 - - 240.611.203 | 240.0 | 1.200 | 236.4|1.182 | 226.4 | 1.132 | 237.4 | 1.187| 235.0(1.175
22 - - 269.811.227 | 268.6 | 1.221 | 264.4|1.202 | 252.3 [ 1.47 - - - -
24 - - 300.7[1.253 [ 297.6 | 1.240 - - 278.9]1.162 - - 291.6 [1.215
25 - - - - 315.0| 1.260 | 308.5|1.234 - - 309.5 | 1.238] - -
26 - - 332.5(1.279| - - - - - - - - - -
28 - - - - - - - - - - - - 352.0 |1.257
30 - - - - - - 387.3|1.291 - - 387.9|1.293] 3834 |1.278
32 - - - - - - - - - - - - 416.3 [1.301
35 - - - - - - 473.6{1.353 | - - - - - -
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MpogonxeHue npunoxeuua 14

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
40 - - - — - - 566.8!1.417 - - 566.8 | 1.417| 5584 |1.396
45 - - = R - | 6683|1485 - - - - - -
50 B - -1 - - - | rss{ass1| - - [ 78a0]1se8] - -
60 - - - _ B - - _ - - |1049.4[ 1.749] - -
70 - - - - - - - - - - |13734] 1062 - -
KAKSO,), K.S0, Na,SO, MgS0, AL(S04); FeSO, Fe,(SO)s
npu 19°C npu 20°C npw 20°C npu 20°C npu 18°C npu 18°C npu 17,5°C
coaepwanue | cofiep- | nnot- | copep-| nnot- | coaep-| nnot- |copep- | nnoT- | conep- | nnor- | comep-| mnot-| comep- | nnor-
%, Macc. Hatue, | HOCTb, | MaHWe, HOCTb, [WaHue,| HOCTb, [KaHwe, | HOCTb, |akHe,| HOCTb, | KaHue,] HOCTb,| akue, | HocTs,
r/n Lrem® | o/ (cfem® | o [ rfeM® | e/ (e |/ fr/em L e dreM®l o | osem®
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2 20.3 11.017 | 20.3 [1.014 | 20.3 {1.016 | 20.4 [1.019| 20.4 [1.019 | 204 |[1.018 20.3 |1.016
4 415 |{1.037 | 41.2 |1.031| 43.0 {1.035 | 41.6 {1.039| 41.6 |1.040 | 415 {1.038| 41.3 [1.033
6 634 }1.056 | 62.8 |1.047 | 63.2 | 1.054 | 63.6 |1.060 | 63.7 | 1.061 | 63.5 |{ 1.058| 63.0 |1.050
8 — — 85.1 |1.064 - - 86.6 [1.082| 866 | 1.083 | 86.2 | 1.078] 85.4 |1.067
10 - - 108.1|1.081 - - 110.3 |1.103 { 110.5| 1.105 | 110.0| £.100] 108.4 | 1.084
12 - - - - - - 135.1 |1.126 { 135.5| 1.129 | 134.6| 1.122] 132.4 |1.103
10 - - -~ — - - 160.7 11.148 {161.3 [ 1.152 | 160.2 | 1.144| 159.7 | 1.141
16 — - - - - - 187.5 |1.172 |188.2 [ 1.176 | 186.9 | 1.168 - -
18 - — - - - - 215.3 [1.196 | 216.2 ) 1.201 | 214.2 | 1.190 - —
20 - - - - - - 244.0 {1.220 | 245.2 | 1.226 | 242.8| 1.214| 236.2 [1.181
22 - — - = I - 273.9 |1.245 | 275.4 | 1.2562 - ~ - -
24 - - - - - - 304.8 | 1.270 [ 306.7 | 1.278 - - - s

Mpogomkenue npunomeHuns 14

919

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
25 - - - - - - - - _ - - - ] 3103]1.241
26 - - -] - - ~ | 337.0[1.206 3396|1306 | - - - -
28 — - B - B - | - laraz|133s] - - - -
30 - - -1 - - — - |- - - - ~ | 39211307
35 - - - [ - - - -] - - - - - [ 4816[1376
40 - - - - - —_ - | - - - - — | s796(1.420
50 - - -1 - - - -] - R - - - | soes[1613
NaHCO, KHCO, K.C0, K.Si0, K.Cr0, Na,Cro, Na,Cr,0,
npu 18°C npun 15°C npun 20°C npu 20°C npu 20°C npun 20°C fipn 18°C
copepmanue | cogep- | miot- | cogep-| nnot- |coaep- | nnot- [coaep- | nnoT- {coaep-| nnov- | copep-| nnot-| copep- | nnot-
%, Macc. MaHue, | HOCTb, | WaHme,| HocTb, |akue, | HocTh, DraHue, | HOCTL, |Kakue,| HOCTs, | kanue,| HOCTb,| Kanwe, |HOCTb,
r/n | rem | e/n |rsem® | e | rsem® | en [ezem® | e [ esem® | r/n [ rzem®l r/n | rsem®
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2 20.3 [1.013 | 20.2 (1.012| 20.3 | 1.016 | 20.3 |[1.016 | 20.2 | 1.012 | 20.3 | 1.016| 20.26 |1.013
4 41,1 [1.028 | 41.011.026| 41.4 |1.034 | 41.4 |1.035| 41.0 |1.026 | 414 | 1.034| 41.08|1.027
6 626 |1.043 | 62.4 [1.040| 63.2 [1.053 | 63.2 |1.054 | 62.5 | 1.041 | 63.2 | 1.053] 62.46 | 1.041
8 84.6 {1.058 | 84.2 |1.053 | 85.8 [1.072 | 85.8 |1.073 | 84.4 | 1.055 [ 85.8 | 1.072] 84.48 |1.056
10 - - 106.7|1.067 | 109.0 | 1.090 [ 109.2]/1.092 | 107.0 | 1.070 | 109.1 | 1.091] 107.00{ 1.07
12 - - - - 133.14 | 1.109 | 133.4|1.112 [ 130.3 | 1.086 | 133.3 | 1.111| 130.08|1.084
14 - - — - 158.111.129 | 158.611.133 - - 158.3 { 1.131| 153.72}1.098
15 - — - - 170.9 | 1.139 - - - — - - - -
16 - - - - 183.8 | 1.149 | 184.5|1.153 - -~ 184.3 | 1.152| 177.92|1.112
18 - - - - 210.4 | 1.169 | 211.5|1.175 - - 211.1§1.173] 202.68|1.126

HOHEEEd VB

wiagodAg ou
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NpogomueHue npunoxerus 14

1 6 7 8 | o 10 [ 11 12 | 13 14 [ 15
20 238.0{1.190 | 239.2[1.106 | - - | 238.8]1.194] 227.80[1.139
22 266.4 | 1.211 | 267.7[1.217] - - | 267.5|1.216] 25366/1.153
24 295.7 | 1.232 | 207.8[1.241| - - | 297.1|1.238| 279.84|1.166
26 325.8 | 1.253 | 328.4{1.263| - - | 327.9|1.261| 306.54[1.179
28 357.3| 1.276 | 36061288 | - - - - | 334.04|1.193
30 - - - - - - - - | se21]1.207
35 4743|1355 | - - - - - - | 435.4]1.244
36 - - - - - - - - - -

40 5656|1414 | - - - - - - | s11.60/1.279
44 - - - - - - - - - -

45 664.2{1476 | - - - - - ~ | 590.40]1.312
50 770.0 (1540 | - - - - - - | 671.00{1.342
53 8305 1567 | - - - - - - - -

HOHESE] VB

nrRaodAp ou sifeL
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Mpunomenne 15

COAEPYAHUE AJTIOMWUHATA HATPUA B PACTBOPE PA3JTM4HON
NNOTHOCTU NPHU KAYCTUHECKOM MOAYNE, PABHOM 2

MnoTHoCTD, CofigpiaHve aniomMunaTa MnoTHOCTB, Cofepianue aniomuHaTa
r/cm’ 8100T.% r/n r/em® 81001, % f/n
1.045 4 41.8 1.230 20 246.0
1.065 6 63.9 1.255 22 276.1
1.087 8 86.96 1.283 24 307.92
1.108 10 110.3 1.310 26 340.6
1.133 12 135.96 1.335 28 379.8
1.153 14 161.42 1.360 30 408.0
1.178 16 188.48 1.385 32 443.2
1,205 18 216.9 1.410 34 479.4
Mpunoxetune 16
COAEPAHWE CYXOM CCB B PACTBOPE PA3/TMYHOM
NNOTHOCTH
TnoTHOCTB, CopepaHue cyxoi CCB MnotHoCTb, Copepatue cyxoi CCB
r/cm® 81007, % r/n r/em® B100T, % r/n
1.05 10.0 108 1.22 40.2 490
1.10 20.0 220 1.23 42.0 517
1.12 23.6 264 1.24 43.4 538
1.14 274 312 1.25 45.0 562
1.16 31.0 360 1.26 486.5 586
1.18 34.0 401 1.27 48.1 611
1.19 35.6 424 1.28 49.7 636
1.20 37.1 445 1.29 51.3 662
1.21 38.6 467 1.30 52.6 684
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A.A. PasaHos no 6yposbIM

punomenus

Mputnomenve 17

PACXO/L XWMPEATEHTOB 11l CBSI3bIBAHUSI MOHOB Ca™* U Mg™

Conepmanne ca® Do6GaBKu peareHToB s cBA3LIBaHUA MoHoB Ca’’, % j: Coaepwanue Mg" [loGaBku peareHToB ANA CBA3LIBAHUA MOHOB Mg", %
8 dunbpate, % 8 dunwTpaTe, %
KanbLWHKPO- TpyuHaT- ruapodoc- rexkcamera- KasnbLUHKPO- TpuHar- ruapodoc- rexkcamera-
BaHHan coga puidochar dar HaTpua docdart Ha- BsaHHag coga puidochar ¢ar HaTpus docdar Ha-
Ca® CaCl, Na,CO4 NasPO, Na,HPO, P18 NagPOys Mg MgCl, Na,C0, Na;PO, Na,HPO, TP NagPOsq
0.05 0.14 0.13 0.14 0.18 0.25 0.05 0.19 0.22 0.22 0.29 0.42
0.07 0.19 0.18 0.19 0.25 0.35 0.07 0.27 0.30 0.31 0.40 0.59
0.09 0.25 0.24 ~ 024 0.32 0.46 0.09 0.35 0.39 0.40 0.52 0.76
0.10 0.28 0.26 0.27 0.35 0.51 :] 0.10 0.39 0.44 0.45 0.58 0.84
0.12 0.33 0.32 0.33 0.43 0.61 0.12 0.47 0.53 0.54 0.70 1.01
0.14 0.39 0.37 0.38 0.50 0.71 0.14 0.55 0.62 0.63 0.82 1.18
0.16 0.44 0.42 0.44 0.57 0.81 0.16 0.62 0.70 0.72 0.93 1.34
0.18 0.50 0.48 0.49 0.64 0.92 0.18 0.71 0.79 0.81 1.05 1.51
0.20 0.55 0.53 0.54 0.71 1.02 0.20 0.78 0.88 0.90 1.17 1.68
0.22 0.61 0.58 0.60 0.78 1.12 0.22 0.86 0.97 0.99 1.28 1.85
0.24 0.66 0.63 0.85 0.85 1.22 0.24 0.94 1.05 1.08 1.40 2.02
0.26 0.72 0.69 0.70 0.92 1.32 0.26 1.02 1.14 147 1.52 248
0.28 0.78 0.74 0.76 0.99 1.43 Q.28 1.10 1.23 1.26 1.64 2.35
0.30 0.83 0.80 0.81 1.06 1.563 0.30 1.17 1.32 1.35 1.75 252
0.32 0.89 0.85 0.87 1.13 1.63 0.32 1.25 141 144 1.87 2.69
0.34 0.94 0.90 0.92 1.20 1.73 0.34 1.33 1.49 1.53 1.99 2.86
0.36 1.00 0.95 0.98 1.30 1.83 0.36 141 1.58 1.62 2.10 3.02
0.38 1.05 1.00 1.03 135 1.94 0.38 1.49 167 1.71 2.22 319
0.40 111 1.06 1.08 141 2.04 0.40 1.56 1.76 1.80 2.34 3.36
0.42 1.16 1.11 1.13 149 2.14 0.42 1.64 1.85 1.89 2.45 3.53
0.44 1.22 1.16 1.19 1.56 2.24 0.44 1.72 1.94 1.98 2.56 3.70
0.45 1.25 1.19 1.22 1.60 2.30 0.45 1.76 1.98 2.02 2.63 3.78

MosicHeHne K npunoxexuio 17

Npu nonagaHum B 6ypoBO# pacTBop NONUBANEHTHLIX Coneit (B 0CHOBHOM Ca>’ U
Mg™) yXyAWAETCs €ro KAHECTBO W NPH ITOM Y MHOTUX XMMDEAreHTOB CHUMAETCH MM
Tepaerca 3dpPerTUBHOCTL 06patoTku. [T03ITOMY AN BOCCTAHOBAEHUSA KauecTsa pa-
CTBOPA HEOBX0ANMO B NepBYIO OYepe/ib YAANUTE ABYXBANEHTHLIE KATUOHbI N3 GUAL-
Tpata nyTem nepeeoga Ux B HEPacTBOPHMOE COBANHEHHE.

618

Yawue BCEro s CBs3bIBaHNA Ca>* 1 Mg®* NpUMEHSIOT KanbLIMHUPOBAHHYIO COAY
(Na,C0,), Tpunoandocdar Hatpua (Na,P0,), u+oraa rexcameTagocdat HaTpua
(NagPg0,5) ¥ ruppodoceat Hatpus (Na,HPO,), A06ABKY KOTOPLIX PACCHUTLIBAIOT MO
COAEpPaHUI0 ABYXBaNEHTHbLIX UOHOB B duUnbTpaTe.

Mpumep. Nycts B GUaALTPaTE ONPEAENEHO KOMMIIEKCOMETPHYECKAM METOROM
copepare Ca** = 0.05% 1 Mg”* = 0.07%. C NOMOLLbIO NEPEBOAHbIX KOIGOULMEH-
70B «H» ONpeaensemM coaepKaHne ABYXBaNEeHTHbIX CONed.
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A.A, PraaHos ne 6ypoBLIM

MpogonmeHne NOSICHEHUs K npun. 17

CaCl, = Ca™ K = 0.05% - 2.760 = 0.14% K = M. CaCly
M.m. Ca

MECl, = Mg®" - K = 0.07% - 3.916 = 0.27% K = M. MeCly
M.m. Mg’

OnpeaensieM Pacxos KanbLMHUPOBAHHOM COAbl 415 CBA3bIBaKMA Ca”* n Mg?".
CocTaBnfeM peaKLmMu U HaxoAuM MONEKYNAPHLIE MACChI.
CaCl, + Na,CO, — CaC0,! + 2NaCl
M.m.  CaCl, = 40+35.5- 2=111r
MM. Na,C0,=23-2+12+16.3=106T
MgCl, + Na,CO, - MgCO,} + 2NaCl

MM, MgCl, =24+4355-2=94r

M.m. Na,CO,=106T

BbIYUC/ISEM AOBABKY KaNbLMHMPOBAHHOW COAbl ANS CBA3bIBaHNS WOHOB Ca®*

401 Ca® — 106 1 Na,CO,

0.05r Ca®™ — Xr Na,C0, X=0.131, um 0.13%

BbiMMCIAeM AOGABKY KANbLMHUPOBAHHON COAbI ANA CBASLIBAHKA MOHOB Mg”".

24rMg® — 106 r Na,C0,

0.07 rMg® — Xr Na,CO, X=0.3T, unn 0.3% Na,CO,

Lo6aBK1 HanbUMHMPOBAHHOM COAbI MOKHO ONPEAEIUTL IO COAEPMHaHMIO CoNen
CaCl, u MgCl,,.

[ns ceaabieanua Ca’':

111r CaCl, — 106 r Na,CO,

0,14% CaCl, — X % Na,CO, X=0.13r, unu 0.13% Na,CO,4

[ns ceAsbiBanua Mg®":

94r MgCl, — 106r Na,CO,

0,27 rMgCl, — X% Na,CO,  X=0.3T, um 0.3% Na,C0,

O61uan fo6aBKa KanbLUHUPOBAHHOW COAbI C COAEPHAHMEM B GUALTPaTe Ca* =
0.05%; Mgz* = 0.07% coctasut 0.13% + 0.3% = 0.43% Na,CO,.

HonuuecteeHHan 06aBKa KanbLUMHUPOBAHHON COAbE PaBHa NPUMEPHO coaep-
HaHWIO ABYXBaNEHTHLIX CONEit.

TaknMm e 06pa3oM pacCuUMTLIBAIOTCA U AOBaBKK dochaTos.
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Mpunoxenne 18

COJIEPYKAHME MKXK-11H B PACTBOPE PA3/INYHOMN

ANOTHOCTHU
MnotHocTb, Copepwanune MNKH-11H NhoTHOCTb, Cogepwanue NOK-11H
r/cm® B 100r.% r/n r/em’ B 100r.,% r/n
1.006 1 10 1.076 12 129
1.012 2 20 1.088 14 152
1.019 3 31 1.101 16 176
1.025 4 41 1.114 18 204
1.013 5 52 1.127 20 226
1.038 6 62 1.139 22 252
1.044 7 73 1.151 24 276
1.050 8 84 1.164 26 303
1.067 9 95 1177 28 329
1.063 10 106 1.190 30 357
Mpunomenune 19
COAEPHAHUE CYNEPTINACTUDUKATOPA C-3K B PACTBOPE
PA3/IMMHON NAOTHOCTH
MnotHoCTs, Copepmanue C-3K MnoTHOCTS, Copepmatme C-3K
r/cm? 8100T,% r/n r/eM’ B100T, % r/n
1.02 5 51.0 1.15 31 356.5
1.04 9 93.6 1.16 33 382.8
1.08 10 108.0 1.18 25 413.0
1.09 20 218.0 1.20 39 468.0
1.11 23 255.3 121 41 496.1
1.12 26 291.2 1.23 44 541.2
1.14 27 307.8
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f.A. PasaHos no Gyposi.lm

Npunowenne 20
COJEPYAHUE CONAAHOW U CEPHON KMCNOT B PACTBOPE
PA3IMMHOWM MJIOTHOCTH

CogepraHue HCI H,S0,

B100T, % copepxanue r/n | nnotHoets, r/em® | copepwanve r/n | naotHocts, r/cm®
2 20.2 1.008 20.24 1.012
4 40.7 1.018 41.00 1.025
6 61.7 1.028 62.31 1.038
8 83.0 1.038 84.18 1.052
10 104.7 1.047 106.6 1.066
12 126.8 1.057 129.6 1.08
14 149.5 1.068 153.3 1.095
16 172.5 1.078 177.5 1.109
18 195.8 1.088 202.3 1124
20 219.6 1.098 2279 1.139
22 243.8 1.108 254.1 1.155
24 268.6 1.119 280.9 1.17
26 293.5 1.129 308.4 1.186
28 318.9 1.139 336.6 1.202
30 344.7 1.149 365.6 1.219
32 370.9 1.159 395.2 1.235
34 397.5 1.169 425.7 1.252
36 424.4 1.179 456.6 1.268
38 451.4 1.188 488.5 1.286
40 479.2 1.198 521.1 1.303
45 - — 606.4 1.348
50 - - 697.5 1.395
55 — - 794.8 1.445
60 - - 898.8 1.498
65 - - 1010.0 1.553
70 - - 1127.0 1.611
75 — - 1252.0 1.669
80 - - 1382.0 1.727
85 - - 1512.0 1.779
90 - - 1633.0 1.814
95 - - 1742.0 1.8310
100 - - 1831.0 1.8305
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MpunoxeHue 21
TEMIEPATYPA 3AMEP3AHUSA1 PACTBOPOB NaCl, MgCl,, CaCl,

€29

MNnort- Coaepwanue NaCl, r Copepxatnune MgCl,, 1 Coaepwanue CaCl,, r
HOCTb, 81001 B100r | Temnepary- B100T 81001 Temnepaty-| B100T B 100r | Temnepaty-
r/om® pacTBopa BOAbI pa 3amep- | pacTBopa BOAb! pa 3amep- | pacTBopa BOfbI pa 3amep-
{npu15°C} 3aHusg, °C 3aHusg, °C 3aHus, °C
1 2 3 4 5 6 7 8 9 10
1.01 1.5 1.5 -0.9 1.4 1.4 -0.7 1.3 1.3 -0.6
1.02 2.9 3.0 -1.8 2.6 2.7 1.4 25 2.6 -1.2
1.03 4.3 4.5 -2.6 3.7 3.9 -2.2 3.6 3.7 -1.8
1.04 5.6 5.9 -3.5 4.9 5.2 -3.1 4.8 5.0 2.4
1.05 7.0 7.5 -4.4 6.1 8.5 -4.0 5.9 6.3 -3.0
1.06 8.3 9.0 -5.4 7.2 7.8 -5.0 7.1 7.6 -3.7
1.07 9.6 10.6 -6.4 8.3 9.1 -6.0 8.3 9.0 -4.4
1.08 11.0 12.3 -7.5 9.4 10.4 -7.2 9.4 10.4 -5.2
1.09 12.2 14.0 -8.6 10.5 117 -8.7 10.5 11.7 -6.1
1.10 13.6 15.7 -9.8 11.6 13.1 -10.3 115 13.0 -7.4
111 14.9 17.5 -11.0 12.7 14.5 -12.3 12.6 14.4 -8.1
1.12 16.2 19.3 -12.2 13.8 16.0 -14.5 13.7 15.9 -9.1
1.13 175 21.2 -13.6 14.9 17.5 -17.1 14.7 17.3 -10.2
1.14 188 23.1 -15.1 16.0 19.1 -19.9 15.8 18.8 -11.4
1.15 20.0 25.0 -16.0 17.0 20.5 -22.9 16.8 20.2 -12.7
1.18 21.2 26.9 -18.2 18.0 22.0 -26.0 17.8 21.7 -14.2
1.17 22.4 29.0 -20.0 19.1 23.6 -29.1 18.9 23.3 -15.7
1.175 23.1 30.1 -21.2 - - - - - -
1.18 - - - 20.1 25.2 -32.2 19.9 249 -17.4




¥Z9

Npoponxexne NpunoxeHun 21

1 5 6 7 8 9 10
1.184 20.6 25.9 -33.6 = - -
1.19 - - - 20.9 26.5 -19.2
1.20 - - - 21.9 28.0 -21.2
1.21 - - - 22.8 29.6 -23.3
1.22 - - - 23.8 31.2 -25.7
123 - - - 24.7 32.9 -28.3
1.24 - - - 25.7 34.6 -31.2
1.256 - - - 26.6 36.2 -34.6
1.26 - - - 27.5 37.9 -38.6
1.27 - - - 28.4 39.7 -43.6
1.28 - — - 29.4 41.6 -50.1
1.285 - - - 29.9 42.7 -56.0

H0HEEKd VB

wedosioed WiHBGaKg Ol EHTSEOLRATHE
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Npunoxenune 22

BbICYLUMBAHUE }XWOKOCTEW U FA30B OT BOAbI

Tasbl BhicywuBalowee Huaroctn Bbicyiuusaiolwee
BEUeCTBO BElecTBO
assl, CuS0, 1) Anbfierngbl CaCl,, Mg(ClO,),
BOAY W ee napb! CaCl, (6e3B0AHbIN) AMUHbI NaOH, KOH, K,C0O4
ZnCl, (B nano4xax) MapaauHbl K,CO4
Ba(Cl0,), (6e3B0aHbIA) | HETOHK K,CO,, CaCl,,
Mg(ClO,), — ana
BbICIWINX KETOHOB
ME(CI0,),-3H,0
Mg(Cio,),
{6e3B0aHbIM) Kucnotot Na,S0,
NaOH {B nanoykax) Hutpunbl H,C0,
KOH HutpocoeguHerus CaCl,, Na,S0,,
Mg(Clo,),
Cunukarens
CaS0, (6e3B0AHbIN) OcHoBaHWs KOH, K,CO;, BaO
Ca0 Cepoyrnepog CaCl,, Mg(C10,),
CnupTot K,C0O;,, Cuso,, Cao,
Na,50,
YrneBogopoas! CaCl,, Na, CaC,,
Mg(CIO,),
FanoreHnponssoaHbie | CaCl, Mg(CIO,),
beHobt Na,S0,

Sbupbi RpocTbie

CaCl,, Na, CaC,,
K,CO,, Mg(CIO),

3bupkt CIOKHBIE

Na,S0,, CaCl,,
Mg(Ci0,),
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fA.A. PasaHos 110 GypoBLIM

Mpunowenne 23

MIPOAOTHHUTE/IBHOCTb O/JHOIO LIUKNA ( B 4-MUH.)
LUWPKYN#ALIMKU BYPOBOI0 PACTBOPA B CKBAXXUHE B
3ABUCHMOCTH OT EE MYBUHbI, AMAMETPA U NOJAYU HACOCA

My6uHa MNopava Hacoca, n/c
15-20 [ 20-30
AviameTp CKBaMMHbI, MM

552 400 298 197 552 400 298 197
200 0-50 | 0-25 0-16 0-7 0-40 0-20 0-12 0-5
200-400 1-40 | 0-50 0-30 0-14 1-20 0-40 0,25 0-10
400-600 2-40 | 1-20 0-40 0-20 2-00 1-00 0,35 1-15
600-800 3-30 | 1-30 1-00 0-25 2-40 1-20 0,45 0-20
800-1000 4-30 | 2-20 1-20 0-30 4-20 1-40 1-00 0-25
1000-1500 3-30 2-00 0-50 2-40 1-30 0-35
1500-2000 4-40 2-40 1-10 3-30 2-00 0-50
2000-2500 5-50 3-20 1-20 4-20 2-30 1-10
2500-3000 7-00 4-00 1-40 5-10 3-00 1-20
3000-3500 4-40 2-00 3-30 1-30
3500-4000 5-20 2-10 4-00 1-40
4000-5000 2-40 2-20
5000-6000 3-20 2-40
my6uka Mopaya Hacoca, n/c
M 30-40 | 40-50

LHaMeTp CKBAMMHBI, MM

552 400 298 197 552 400 298 197
200 0-25 | 0-14 0-8 0-4 0-20 0-11 0-6 0-3
200-400 0-50 | 0-28 0-16 0-7 0-41 0-21 0-14 0-5
400-600 1-20 | 0-40 0-24 0-10 1-00 0-30 0-18 0-8
600-800 1-40 | 050 0-30 0-14 1-20 0-40 0-24 0-10
800-1000 2-10 | 1-10 0-40 0-17 1-40 0-50 0-30 0-15
1000-1500 1-40 1-00 0-25 1-10 0-45 0-20
1500-2000 2-20 1-20 0-36 1-50 1-00 0-25
2000-2500 2-50 1-40 0-40 2-20 1-10 0-30
2500-3000 3-30 2-00 0-50 2-45 1-20 0-40
3000-3500 2-20 1-00 1-40 0-45
3500-4000 2-40 1-10 2-00 0-50
4000-5000 1-20 1-00
5000-6000 1-40 1-20

TpuMedaHHe. BOems 0AHOTO LiMKIIa MOMKO ONpeRenuTs o hopmyne T=V/Q (rae V -
06hLEM LIMPHYAMPYIOILETO PacTBOPa, M*; Q - ROAAYA HACOCa, M /MHH.)
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Npunomenne 24
OBBLEM XUAKOCTH, HEOBXOAUMBIV /151 JONMUBA B CKBAXKUHY NMPU NOALEME
BYPUIbHOM KONOHHbI (BE3 OBPATHOIO KJIAMAHA), NPUBIMBUTENLHO, m°

Annna fnametp GypuiibHbix TPYS, MM Anvna Anamerp 6ypunbHbix TpyS, MM
Sﬁ;::‘:: 168 | 140 | 114 | 89 73 fg:::::": 168 | 140 | 114 89 73
50 0.35 0.28 0.18 0.14 0.10 1600 11.2 8.8 5.9 4.3 3.4
100 0.70 0.55 0.37 0.27 0.21 1700 11.9 9.3 6.3 4.6 3.6
200 1.40 1.10 0.74 0.54 0.42 1800 12.6 9.9 6.7 4.9 3.8
300 2.10 1.16 1.10 0.81 0.63 1900 13.3 10.5 7.0 5.1 4.0
400 2.80 2.20 1.50 1.10 0.84 2000 14.0 11.0 7.4 5.4 4.2
500 3.50 2.70 1.80 1.30 1.10 2200 15.4 12.1 8.1 5.9 4.6
600 4.20 3.30 2.20 1.60 1.30 2400 16.8 13.2 8.9 6.5 5.0
700 4.90 3.80 2.60 1.90 1.50 2600 17.2 14.3 9.6 7.0 5.5
800 5.60 4.40 3.00 2.20 1.70 2800 18.9 15.4 10.4 7.6 5.9
900 6.30 4.90 3.30 2.40 1.90 3000 21.0 16.5 11.1 8.1 6.3
1000 7.00 5.50 3.70 2.70 2.10 3200 22.4 17.6 11.8 8.6 6.7
1100 7.70 6.00 4.10 3.00 2.30 3400 23.8 18.7 125 9.2 7.4
1200 8.40 6.60 4.40 3.20 2.50 3600 25.2 19.8 13.3 9.7 7.6
1300 9.10 7.20 4.70 3.50 2.70 3800 27.6 20.9 14.0 10.3 8.0
1400 9.80 7.70 5.20 3.80 2.90 4000 28.0 22.0 14.8 10.8 8.4
1500 10.50 8.20 5.60 4.10 3.40 5000 35.0 275 185 135 105

129
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$1A. PazaHos

no 6ypoBbIM

Mpunoxenue 25

OBBEM* 1m CKBAXUHbI

Avametp 06bem 1m [Ovametp O6bem 1M Avnamerp O6vem 1m
Aonota, MM v’ | ponora, Mm v | gonora, Mm m?
93.0 0.0068 187.3+* 0.0275 349.2 0.0957
98.4 0.0076 190.5 0.0285 393.7 0.1217
112.0 0.0098 21274+ 0.0355 444.5 0.1551
120.6 0.0114 215.9 0.0366 490.0 0.1885
132.0 0.0137 244.5 0.0469 540.0 0.2289
139.7 0.0153 269.9 0.0572 590.0 0.2733
151.0 0.0179 295.3 0.0684 640.0 0.3215
161.0 0.0203 320.0 0.0804

Mp ¥ — 7 0GBEM Y Ha
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Npunoxerne 26
OBbEMbI 1m BHYTPEHHEIO NPOCTPAHCTBA U METANNIA

BYPU/IbHbIX TPYB
AOvawmetp | TonwuHa 06beM, M° Ouametp| Tonwuna O6bem, M*
TPYG, MM |CTEHKMW, MM | BHYTDEHHHUI | MeTanna| TpyG, MM | CTEHKK, MM | BHYTpeHHH# | MeTanna
Buicagxa 1py6 114.3 6.0 0.00798 | 0.0026
42.0 5.0 0.0008 0.0006 7.0 0.0076 0.0029
50.0 5.5 0.0012 0.0008 9.0 0.0073 0.0032
60.3 7.0 0.0016 0.0013 10.0 0.0070 0.0035
9.0 0.0014 0.0016| 127.0 6.0 0.0100 0.0027
63.5 6.0 0.0020 0.0011 7.0 0.0097 0.0031
73.0 7.0 0.0027 0.0016 9.0 0.0093 0.0034
9.0 0.0023 0.0020 10.0 0.0090 0.0037
11.0 0.0020 0.0023 JNBT
88.9 7.0 0.0043 0.0020 | 108.0 9.0 0.0059 0.0034
9.0 0.0039 0.0025| 1143 10.0 0.0068 0.0035
11.0 0.0035 0.0029 | 129.0 9.0 0.0099 0.0038
101.6 7.0 0.0059 0.0025 11.0 0.0088 0.045
8.0 0.0056 0.0028 | 147.0 9.0 0.0129 0.0044
9.0 0.0054 0.0030 11.0 0.0121 0.0052 |
10.0 0.0051 0.0033 13.0 0.0114 0.0060
1143 7.0 0.0078 0.0028 3apy6emHbte
8.0 0.0075 0.0031| 603 4.8 0.0020 0.0010
9.0 0.0072 0.0034 7.1 0.0017 0.0012
10.0 0.0069 0.0037| 73.0 5.5 0.0030 0.0011
11.0 0.0066 0.0040 9.2 0.0024 0.0018
127.0 7.0 0.0099 0.0031| 88.9 6.5 0.0045 0.0017
8.0 0.0095 0.0034 9.4 0.00392 0.0023
9.0 0.0092 0.0038 11.4 0.0035 0.0028
10.0 0.0089 0.0041| 1016 6.7 0.0061 0.0020
139.7 8.0 0.0118 0.0039 8.4 0.0056 0.0025
9.0 0.0114 0.0043 10.9 0.0053 0.0028
10.0 0.0111 0.0047| 1143 6.9 0.0079 0.0023
11.0 0.0107 0.0051 8.6 0.0074 0.0028
C npuBapHeIMK 3aMKaMu (TBI1B) 10.9 0.0067 0.0035
50.0 5.5 I 0.0012 0.0008| 139.7 9.2 0.0116 0.0038
60.3 5.0 I 0.0020 0.0010 105 0.0105 0.0043
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Mpunowenne 27
OBBbEMbI 1m BHYTPEHHEIO NMPOCTPAHCTBA 1 METAJJIA
OBCAJHbLIX TPYB
[wnametp | Tonwuna O6LeM, M Avametp | TonwuHa 06uem, M° Avamerp | TonwuHa O6bem, M° [AnameTp | TonwmHa 06vem, M°
Y6, CTEHKW, | BHyTpew- | mevanna PY6. CTeHHn, | BHYTpeH- | Mevarna Y6, CTEHKH, | BHYTpEH- | MeTanna Y6, CTeHHM, | BHYTDEH-| meTanna
MM MM HU#A MM MM Hui MM MM HHHA MM MM Hu#
114.3 5.7 0.0083 0.0020 177.8 7.6 0.0207 0.0042 N 2731 7.8 0.0520 | 0.0067 351.0 9.0 0.0870 | 0.0097
6.4 0.0081 0.0022 8.4 0.0203 0.0046 - 8.9 0.0511 | 0.0076 10.0 0.0860 | 0.0107
7.4 0.0077 0.0026 9.2 0.0199 0.0050 10.2 0.0501 | 0.0086 11.0 0.0850 | 0.0117
8.6 0.0074 0.0029 10.4 0.0193 0.0056 11.4 0.0492 | 0.0095 12.0 0.0839 | 0.0128
10.2 0.0069 0.0034 11.5 0.0188 0.0061 - 12.6 0.0482 | 0.0105 377.0 9.0 0.1012 | 0.0104
1270_| 64 | 00102 | 00025 121 | 00185 | 00064 T 138 | 00473 | 0.0114 100 | 00998 | 0.0118
7.5 0.0098 0.0029 12.7 0.0182 0.0067 b 298.5 8.5 0.0622 | 0.0080 11.0 0.0089 | 0.0127
9.2 0.0092 0.0035 193.7 7.6 0.0250 0.0046 = 9.5 0.0613 | 0.0089 12.0 0.0979 | 0.0138
10.7 0.0087 0.0040 8.3 0.0246 0.0050 11.1 0.0599 | 0.0103 406.4 9.5 0.1178 | 0.0122
12.4 0.0082 0.045 9.5 0.0239 0.0057 - 12.4 0.0688 | 0.0114 11.1 0.1159 | 0.0141
139.7 7.0 0.0124 0.0030 10.9 0.0232 0.0064 13.6 0.0578 | 0.0124 12.6 0.1141 | 0.0159
7.7 0.0121 0.0033 11.7 0.0228 0.0068 323.9 8.5 0.0739 | 0.0085 16.7 0.1092 | 0.0208
9.2 0.0115 0.0039 12.7 0.0222 0.0074 9.5 0.0730 | 0.0094 426.0 10.0 0.1294 | 0.0131
10.5 0.0110 0.0044 219.1 7.7 0.0326 0.0053 9.9 0.0726 | 0.0098 11.0 0.1281 | 0.0144
12.1 0.0105 0.0049 839 0.0318 0.0061 11.0 0.0715 | 0.0109 12.0 0.1268 | 0.0157
146.1 7.0 0.0137 0.0031 10.2 0.0310 0.0069 - i2.4 0.0702 | 0.0122 4731 11.1 0.1596 | 0.0166
7.7 0.0134 0.0034 10.8 0.0306 0.0073 - 339.7 8.4 0.0818 | 0.0090 508.0 11.1 0.1852 | 0.0182
8.5 0.0131 0.0037 11.4 0.0302 0.0077 - 9.7 0.0805 | 0.0103 12.7 0.1828 | 0.0202
9.5 0.0127 0.0041 12.4 0.0296 0.0083 - 10.9 0.0793 | 0.0115 16.1 0.1777 | 0.0253
10.7 0.0122 0.0046 244.5 79 0.0410 0.0061 - 12.2 0.0780 [ 0.0128
168.3 7.3 0.0185 0.0038 8.9 0.0403 0.0068 " 13.1 0.0771 | 0.0137
8.1 0.0182 0.0041 9.4 0.0400 0.0071 3
8.9 0.0178 0.0045 10.0 0.0396 0.0075 -3
9.8 0.0174 0.0049 11.1 0.0388 0.0083
10.6 0.0170 0.0053 12.0 0.0382 0.0089
121 0.0163 0.0060 138 0.0369 0.0102 _
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A.A. PazaHoB

no 6ypoBELIM pacTBOpam

[Auna- | Ton- AnameTp BHYTPM PacnonoKeHHbIX TPYS, MM Ana- | Ton-
MeTp |wuHa MeTp | wuHa
TR, |cren- | 114.3 [ 127.0 | 139.7 | 146.1 | 168.3 | 177.8 | 193.7 | Tpy6, | cren-| 139.7
MM |[KW,MM MM Kn,MM|
168.3] 7.3 |0.0088| 0.0064 — - - — - |273.1| 7.8 [0.0366
8.1 |0.0079| 0.0054 - - - - - 8.9 |0.0357
8.9 [0.0075| 0.0050 - - - - - 10.2 [ 0.0347
9.8 10.0071) 0.0046 - - - —~ - 11.40.0338
10.6 |0.0067}0.0042 - - - - - 12.6(0.0328
12.1 {0.0060 0.0036 - - — - - 13.8(0.0319
177.8| 7.6 {0.0104| 0.0080|0.0053 — - - - 208.5| 85 -
8.4 {0.0100] 0.0076 |0.0049 - - - - 9.5 -
9.2 {0.0096| 0.0072(0.0045 - - ~ - 11.1 -
10.4 | 0.0090| 0.0066 |0.0039 - ~ - - 12.4 -
11.5 | 0.0085| 0.00610.0034 - - — - 13.6 -
12.1 [0.0082| 0.005810.0031 - - - - |323.9| 85 -
12.7 |0.0079| 0.0059 - - - - - 9.5 -
193.7]| 7.6 [0.0147|0.0123|0.0096|0.0082 - - - 9.9 -
8.3 |0.0143) 0.0119(0.0092|0.0078 - - - 11.0 -
9.5 10.0136|0.0111[0.0084|0.0070 - - - 12.4 -
10.9 |0.0129| 0.0104 |0.0077 | 0.0063 - - — |339.7| 84 -
11.7 [0.0125{ 0.0100]| 0.073 | 0.059 - - - 9.7 -
12.7 10.0119{ 0.0095 |0.0068] 0.0054 — - - 10.9 -
219.4) 7.7 10.0223(0.0199|0.0172|1.0158 | 0.0104{ 0.0077 -~ 12.2 -
8.9 [0.0215] 0.0191 [0.0164(0.0150 | 0.0095| 0.0069) - 13.1 -
10.2 |0.0207| 0.0183]0.0156|0.0142 | 0.0087| 0.0061 - |351.0( 9.0 -
10.8 | 0.0203( 0.0179[0.0152| 0.0138 | 0.0083| 0.0057 - 10.0 -
11.4 |0.0199| 0.0175{0.0148|0.0134 | 0.0079| 0.0053 - 11.0 —~
12.4|0.0193( 0.0169 |0.0142|0.0128 | 0.0073( 0.0047 - 12.0 -
2445 7.9 - 0.0283 [0.0256|0.0242| 0.0187| 0.0161] 0.0115|377.0} 9 -
8.9 —~ 0.0276 [0.0249|0.0235 | 0.0180| 0.0154| 0.01.08| 10 ~
9.4 - 0.0273[0.0246|0.0232| 0.0177| 0.0151| 0.0105 11 -
10.0 - 0.0269 (0.0242|0.0228| 0.0173| 0.0147| 0.0101 12 -
11.1 - 0.0261 [0.023410.0220 | 0.0165| 0.0139| 0.0093|406.4| 9.5 -
12.0 — 0.0255 (0.0228] 0.0214 | 0.0159| 0.0133| 0.0087 11.1 —
13.8 - 0.0242(0.0215(0.0201 | 0.0146| 0.0120| 0.0074 i2.6 —
16.7 -
426.0( 10.0 -
11.0 =
120 -
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MpunoxeHne 28

OBbEM 1m MEXXKOJIOHHOTO MPOCTPAHCTBA OBCA/IHbIX TPYE, m°

AvameTp BHYTON PACTONOKEHHBIX TRYE, MM

146.1

168.3

177.8

193.7

219.1

2445

2731

208.5

323.9

339.7

351.0

0.0352

0.0298

0.0271

0.0224

0.0141

0.0343

0.0289

0.0262

0.0215

0.0132

0.0333

0.0279

0.0252

0.0205

0.0122

0.0324

0.0270

0.0243

0.0196

0.0113

0.0314

0.0260

0.0233

0.0186

0.0103

0.0305

0.0251

0.0224

0.0177

0.0094

0.0454

0.0400

0.0373

0.0326

0.0243

0.0445

0.0390

0.0364

0.0317

0.0234

0.0431

0.0376

0.0350

0.0304

0.0220

0.0420

0.0365

0.0339

0.0293

0.0209

0.410

0.03565

0.0329

0.0283

0.0199

0.0516

0.0420

0.0443

0.0360

0268

0.0507

0.0481

0.0434

0.0351

0.0259

0.0503

0.0477

0.0430

0.0347

0.0255

0.0492

0.0466

0.0419

0.0336

0.0244

0.0479

0.0453

0.0406

0.0323

0.0231

0.0585

0.0569

0.0522

0.0439

0.0347

0.0116

0.0582

0.0556

0.0509

0.0426

0.0334

0.0103

0.0570

0.0544

0.0497

0.0414

0.0322

0.0091

0.0657

0.0531

0.0484

0.0401

0.0309

0.0078

0.0548

0.0522

0.0392

0.0300

0.0475

0.0400

0.0168

0.0390

0.0158

0.0380

0.0148

0.0370

0.0137

0.0541

0.0310

0.0627

0.0296

0.0518

0.0287

0.0507

0.0276

0.0707

0.0476

0.0270

0.0211

0.0688

0.0457

0.0251

0.0192

0.0670

0.0439

0.0233

0.0173

0.0621

0.0320

0.0184

0.0823

0.0592

0.0386

0.0327

0.0810

0.0579

0.0373

0.0314

0.0797

0.0566

0.0360

0.0301
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DOU3NYECKUE BESTMHYUHBI K UX EAMHULI

Nop pusmyecKos BennIMHOA NOHMMAETCA XapaKTEPUCTHKA GU3UYECKUX OBBEK-
TOB WK SIBAEHWIH MaTepuanbHOro Mupa, OGLLl,aﬂ B Ka4eCcTBeHHOM OTHOLEHUHU MHO-
ECTBY O6LEKTOB W/ ABNIEHUIA, HO MHAMBWAYANbHAS [TS KAMAOTO N3 HUX B KONMYE-
CTBEHHOM OTHOLIEHWU. DU3NUECHAs BENUYHUHA ABASIETCS NEPBUHHBIM NOHSTUEM K
HE 3aBUCHT OT €IMHWLL, B KOTOPbIX €€ BbipaaloT. Tak Macca — ¢puanyecKasi Bennum-
Ha. OHa aBnseTcs 06LIen XapaKTepPUCTUKON GU3UUECHUX OGBEKTOB, HO AN1A KAMAOIo
obbeKTa (CTaHKa, Becos, LemMeHTa W T.A.) MMeeT CBOe WHAMBMAYanbHOe 3HayeHue.
Mop envHrLIER GU3NYECKOH BEAMHKHDI, ABISIOWENRCH BTOPUYHBIM MOHATUEM, NOHU-
maeTcs Gpuanieckas BenruHa, GUKCHPOBaHHanA MO Pa3Mepy U NpUHSTan B Kade-
CTBE OCHOBb! AN KONMYECTBEHHOW OLIEHKM KOHKPETHBIX GU3UHECKUX BENUYMH. He-
JONYCTUMO MPUMEHATL TEPMUH «SAMHULIZ U3MEPEHHS PUINUECKON BENMYUHLI», NO-
CKONbKY TEPMUH «U3MEPEHUe» ONPEAENSIOT YePEea NOHATHE «BEANYUHAN.

Pasnu4aloT pasmepHble U 6e3pa3MepHble BeNuyuHbl. B pasmepHoi BeauunHe
XOTs 6b! OAWH U3 NOKa3aTenel He paBeH Hynio. HanpuMep, NOTHOCTL, MOMb (KonK-
4eCTBO BELECTBA) — pa3MepHble BENMYMHbI. B 6e3pasmepHoi BennYnHe BCe NoKa-
3aTenu pasMepHOCTH PaBHbI Hymio. Harnpumep, oTHOCUTENbHasH MIOTHOCTL — Ges-
pa3MepHasi BeNninHa (OHa paBHa OTHOLLEHHIO NIOTHOCTH AaHHOTO BelliecTBa K N/1oT-
HOCTH 06pa3L0BOro BEWECTBA, HaNpuMep K MNOTHOCTU BOAL! NpU Temnepatype 4°C
1 TNIOTHOCTH BO3AYXa WM BOAOPOAA MPU HOPMaNbHOM aTMOCHEPHOM AaBieHun 1
Temneparype 0°C).

Be3pasmepHble BeUHUHBI MOTYT GbiTk OTHOCHTENBHBIMA W NOrapUdMUUECKM-
MU, OTHOCUTERbHBIE BENMYUHDI ONPEAENSIOT KaK OTHOWEHHUS ABYX BENUHUH OfIHOM U
TOM e npupogsl (Hanpumep, sbderTnBHbIA KA, TpUroHoMeTprdeckue dyHKUUN,
OTHOCHUTENERHBIE aTOMHBLIE U MONEKYASPHBIE MacChl, MaccoBas, oGbemHan 1 Monsip-
Hasa A0SIKW KOMMNOHEHTA B cmecw).

NorapudMuyeckue BeIMUYUHLI ONPEAENSAIOT KaK Norapudm OTHOCUTENLHONU Be-
MYKHBI (HANPUMED, YPOBEHDb 3BYKOBOIO AaBNeHUA, YacTOTHLIA MHTepBan 1 1.4.).Cu-
cTeMa GU3NHECKUX BEAUYUH COCTOUT U3 OCHOBHBIX (HE3EBHUCHUMBIX) U I'IpOMaBOAHle
BE/IMYMH, ONPEAENAIOLINXCS N0 YPABHEHNSM CBA3M.

CyLleCTBYIOT KpaTHbie U A0NTbHbIE EAMHULBI GU3NYECKUX BENMYMH. KpaTHas eau-
HYL@ B LENoe YUCNO pa3 Gonbile CUCTEMHOW WM BHECUCTEMHOM eauHuLbl. Hanpu-
mep, KunoeaTT (10° Br), cyTkn (86400 c), merarnackans (10°Ma).

JonbHan eanH1La B LIENOE YUCNO Pa3 MeHbLI@ CUCTEMHON WW BHECUCTEMHON
enuHuLibl, Hanpumep, Muanumetp (107 M), MukpocekyHaa (107°c), Muanurpamm
(107%kn).

EAnHULI GU3MYECKUX BENNYMH MMEIOT aGCONIOTHYIO M OTHOCHUTENBHYIO NorpeLL-
HOCTb.

AGCOMNIOTHAs NOTPEWHOCTL BLIPAKAETCA B 8AMHULIAX U3MEPREMON BENIMYUHDI.
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n

OTHoCHTENbHAS MOrPELIHOCTb, NPEACTABNAIOLAs OTHOLLIEHHE aGCONITHOM Norpel-
HOCTV M3MEPEH#H K UCTHHHOMY 3HAYEHHIO U3MEPHEMON BEIMUMHBI, BbipaaeTcs B A0~
NSIX €IMHALILI MW B TIPOLIEHTAX. HeM MEHbLLE OTHOCHTE/bHAR MOrPeLLHOCTb, TeM 60/ib-
e TO4HOCTb, MOAYNb OTHOCUTENLHOM MOTPELIHOCTH BCENSA MEHDLIE EAUHNLIbI, @ TOY-
HOCTb BCETAa GOMblue eanHuLL. Hanpumep, Macca Tena, A3MEPEHHas Ha PhlYaHBIX
gecax, cocTaBuna Q = 20 r. AGCONIOTHas NOrPeWwHOCTb paBHaA=2 0.5 m=20+
0.5 1. 310 3HA4YUT, 4TO MAcca B3BELLEHHOMO TeNa HaxoauTea B Npeaenax 19.5m 205

Mogaynb oTHoCUTENbHOW NorpewHocTH [ Ayl = |Al / Q = 0.5/20 = 0.025 unn 2.5 %.
TourocTb B3BewmnBaHus E =1 |A,| = 1/0.025 = 40,

TepMUHONOrUA ¥ ONpeaeneHUa HEKOTOPbIX BU3UUYECKUX
Be/NYUH

MpasunbHO

| HenpaeubHo

I. BENU41HbBI NPOCTPAHCTBA U BPEMEHM

1.0

nn

MnoWwaas MOBEPXHOCTH Harpesa pasMaropa
pasHa 1,5 M°

TIOBEPXHOCTL Harpesa paguatapa
paBHa 1,5 M°

Mnowaab ceveHns TpyBbl cocTasnset 52 oM

CeseHue TpyObl cocTaBnsaer 52 oM’

2.06bvem, BMEC

TUMOCTSH, EMKOCTD

BmecTMOCTL cocyfia paBHa 30 M°

EMmHocTb cocyaa paBHa 30 'S

MaccoBas BMECTUMOCTb Ma3yTHOM LMCTep-
Hbl paBHa 30 T

EMHKOCTE Ma3yTHOM LIKCTEPHL! paBHa 30 T

B cocyae BMECTUMOCTbIO 22 N HAXOAWTCS
WMUAHOCTL 0GbeMoM 15 n

B cocyae emMKkocTblo 22 n Haxoputea 15
HHBKOCTH

Ha 6ypoBO# MMEIDTCA TPU EMKOCTH ANR
pacTBopa Maccosol BMECTUMOCTbIO 50 T
Kawaan

Ha 6ypPoBO# NMEIOTCS TPU eMKOCTH 1St
pacTBopa eMKOCTbI0 50 T Kaxaan

O6bem

Macca o6bema

). MEXAHUHECKUE BE/TMHUHbLI
1. Macca v sec

Macca — ckanspHas , KOTOpan

npi

BO BCEX C/yHasnx, Koraa BelecTBo

NPOABNRET UHEPTHOCTL MU CO3AAET FPEABKTALIMOHHOE NOAE, BLIDAMAETCA B €MHULIAX MACCH! (KT,

TUTA)

Bec-cuna, BO3HMKAIOWAN NPU BO3AEACTBUM HA TENO rPaBMTALMOHHOIO NONA (Hanpumep,
c1na BO3AEWCTBUA CTaHKA Ha OCHOBaHWeE, GYPOBOTO PaCcTBOPA Ha CTEHKM CKBAMMHbI U T.4.), Bbi-

paxaetca B eanHuLax cunbl {H, kH, MH)

fpasunbHO

HenpaeunbHo

Henosek maccon 70 kr

Yenorek Becom 70 xr

Bec Tena Ha 3emne paser 30 H,
aHa Jlyne — BH

Bec tena Ha 3emne paBeH 3 Kr,
a Ha JlyHe — 0,5k
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3KBMBANEHTHAA Macca, Kr 3KBMBANEHTHLIA BEC, KT

MaccoBbii pacxof, Kr /¢ BecoBoi pacxof, Kr/c (Mnu Krc/c)

Macca Tonnusa (yenosHoro) 60 T Macca Tonnusa 60 TyT

(1.€. YCROBHOTO TONNIKBA)

Macca BennynHa Macchl

Bec Cuna Beca

2. Ipy30N0ABLEMHOCTL, FPY30MOAbEMHAR cHAa
ThY30MOALEMHOCTh BbIPAKAETCH B €AUHULIAX MACCLI (KT, T U T.A.), @ rpy3onogbemHan cuna B
eauHuuax cunbi (H, kKH, MH).

3.0, , i sec, i 06bEeM, OTHOCHTENbHAA NNOTHOCTD

BenudnHa, paBHas OTHOWEHHUIO Macehl TeNa K ero 6Gbemy, HasblBagTCs M0THOCTLIO. MoT-
HOCTb — BENUYUHA CRAnAPHas.

YaensHbiM BECOM HA3bIBAETCH BE/IMUMHA, PABHAA OTHOLIEHWIO BECa Tena K ero oGvemy.
YaenbHblit BEC — BEMMMKA BEKTOPHAA M MYTATk €70 ¢ MNOTHOCTLIO HEAOMYCTAMO.

BenuunHa, paBHas OTHOWEHUIO OGbema TeNa K €70 Macce, HasbiBaETCA YAe/lbHbIM 06beMOM
(T.. BeNM4KHa, OBpaTHas NROTHOCTH).

TI0THOCTb M YA€ bHbI 06beM — NapaMeTPsl BELLECTBA, XapaKTepu3yIoLiue ero CocToRHUE.

YnensHeiit BEC HE ABARETCH NapaMeTpoM BelecTBa, T.H. 670 3HAYEHWE 3aBMCHT OT YeKope-
HWA CBOGOHOTO MaAEHUA B MYHKTE U3MEPEHHA.

MpaBUALHO HenpasunbHo

NnoTHocTk KepocuHa pasHa 800 Kr/M3
(0.8 r/em’)

YiienbHblit 8eC KepOcUHa pareH 0,8 r/m’
(800 Kr/m® unu 0,8 wr/n)

OTHOCUTENbHaS MAIOTHOCTL HedTH (No BoAe)
pasHa 0.8..0.98, a npupogHoro rasa (no
BO3/yxy) pasHa 0.88.... 1.10

YaenkHbIA BEC (MIOTHOCTL) HedTH paBeH
0.8...0.98, a npupogHoro rasa (no Bo3Aayxy)
paBeH 0.88... 1.10

MnotHOCTL GeToHa, Kr/M°

O6LEMHKIA BEC 6eTOHa, Kr/M’

MNAGTHOCTS MMHLI 2.5x10° Kr/m®

MNnoTHOCTL FMuHBI 2500 Kr/ w

CpeaHan NnoTHOCTL GypoBoro pacTBopa
(T.K. HEORHOPOJHOE TENO)

MnoTHocTb Gyposore pacTsopa
{HeoaHOpOAHOE TeNo)

MNnotHocTb 50 r/n

MNnotHocTs 5 1/100 Mn

OBbeMHbIRN pacxod, M°/c

Pacxoa, M°/c

4. NlnHeliHan n NOBEPXHOCTHARA NIOTHOCTH
OTHOWEHWE MacChi TeNa K ero AfIMHe HasbiBAETCH JIMHERHON NNOTHOCTLIO.
OTHOWEHWE Macehl Tena K NNOWaaN ero NOBEPXHOCTN Ha3bIBAETCH NOBEPXHOCTHOM NIOTHO-

CTbIO.

MpaBunbHo

HenpasunbHo

JNMHenHaa NNOTHOCTbL TPYGbl, KM /M

JIMHelHbiH Bec TpyObi, H/M

Macca (nin Bec 1 M Tpy6l, Kr)
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MOBEPXHOCTHAR ANOTHOCTL MMCTOBOW CTanu, | Macca (i Bec) 1 M2 Tpy6bl, Kr
Kr/M, IOBEPXHOCTHbIA BeC cTand MH/M?

5. aBnenue
MNpasunbHO HenpaBuneHo
Aaenenune sogel 0.3 MMNa Hanop Bogb 0.3 Mla
Jaenenue, Na AGCONoTHOE AaBNEHKe, Krc/t:M2
Paspexenue, Na Bakyy™m, MM pT.CT.
W36kiTouHoe gasnenve, Ma [asnetive, kre/om”

NapunaneHoe AaBneHue BOASHOTO Napa B | YNPYrocTe BOAAHOrO Napa B BO3ayXe
Boagyxe, la

MNackanb — eanHULa AaBIEHNA Nackanb — eautuLa W3MEPEeHWA nasneHns
laenexve Cuna pasnenna
6. Ki na
NOBEPXHOCTHOE HaTAMEHWe
BAsKoCTL XapaKrepuayeT conpoT T€HHUE, BO3H ApK nef 0AHOro cnost
IHUAKOCTK, ra3a OTHOCHTENbHO ADYroro.
TIoBEPXHOCTHOE HaTAXKEHWE XapaKTepuayeT Nc Tb AByx ¢as. B n

NOBEPXHOCTHOE HATAXEHHUE SBNSIOTCA HUIHHECKUMK BEHUMHAMM, IOITOMY NPHUGABAATL K HAM
CNOBO «KOIPOULIMEHT» UIMMLIHE.

7. Mpou3BoguTeNsHOCTL, MOAaYa

NpaBunbHO HenpaeunsHo

Mogaya (o6beMHan) Hacoca pousBoauTENbHOCTL (0GBEMHAR) Hacoca

pasHa 30 n/MuH. paBHa30 n/MUH.

Mopaua (MaccoBas) Hacoca Mpon3BoauTENbHOCTL (MaccoBag) Hacoca

paBHa 50 Kr/MuH. pasHa 50 Kr/MuH.

Mogaya KoMnpeccopa 2000 M3/4 Mpon3BoauTENbLHOCTE KOMNpeccopa
2000 M°/u

TennoBas MOWHOGTL BOROTPEHHOO KoTha Tennonpon3BoanTeNbHOCTL BOAOTPERHOTO

0.2 MBT KoTna 0.2 MBT

XO0NoAWILHES MOLHOCTL YCTAHOBKM 3 MBT [ X0/1040NPOM3BOAMTENLHOCTL YCTAHOBKH
3MBT

lil. NEPUOANHECKUE BE/TM4MHBI U CBA3AHHLIE C HUMU SIBEHWA

Mpasuibso HenpasunbHo

HacToTa BpallleHus aneKTpoaBUraTens CKOPOCTL BPalLEHHUs INeKTpoaABUraTens
paBHxa 50 ¢ o (3000 MMH.“) WAK YacToTa pasHa 3000 06/MuH. (50 06/c) unn Yncno
BpalleHWf MEKTPOABUraTens paBHa 060POTOB ANEKTPOABHKraTeNst PABHO

50 06/c (3000 06/MuH.) 3000 06/MuH. (50 06/c)

637



f.A. PagaroB

no GYpoBbIM pacTBOpam

fipogomKeHue npun.29

YacroTa BpalweHs Bana TPAHCMUCCHH Co-
cTaensieT 60 MuH.™" (Hn 60 06/MUH.)

YroBas CKOPOCTL BPaLEHHS BaNa TPaHC-
mMuccum cocTaBnaet 60 06/MuH.

YrnoBas CKOPOCTb BPALIEHKA
paBHa 50 paa/c

YacToTa BpauleHua pasHa 50 paa/c

YacToTa yaapos paBHa 50 muH. "

Yueno yaapos pagHo 50 yi,/MuH.

YacTota MMNynsCcoB paeHa 100 MuH,

Yucno uMnynbeos pasHe 100 UMN/MuH.

IV. XuMua

1. OtHoCH

atoMHas U

MacChbl, MAcCbi aToMa ¥ MONEKY /bl

OTHOCHTENbHER aTOMHan Macca (Az) anemeHTa paBHa OTHOWEHHMIO CPeaHel  Macchl aToMa
€CTECTBEHHOMO H3OTOMMYECKOTO COCTaBa aneMenTa K 1/12 macck! atoma yrnepoda — 12.

OTHocHTeNbHasA

macca (Mz)

paBHa OTHOLEHWIO CREAHER MacCel MO-

NeKyNb eCTECTBEHHOTO M30TOMMHECKOrO COCTABa BellecTsa K 1/12 Macel atoma yrneposa — 12,
Macca aToMa 3NemMeHTa PaBHa fPOX3BEAEHUI0 aTOMHOA eMHALIL MacCh! (a.6.M.) Ha OTHO-

CUTENbHYIO MONEKYNAPHYIO Maccy BellecTsa.

Macca Monexynbl BellecTBa paBHa [ 0 aTOMHOW el Macchi {a.e.M.) Ha
OTHOCHTENbHYHO MOSEKYNIIDHYIO MaCCY BeulecTea.
MNpasuibHO HenpaBunbro

OTHOCHTENbHAN AaTOMHAA Macca

ATOMKas Macca, aTOMHbIA Bec

OTHOCHTENbHAA MONEKYNApHan Macca

MoneKynapHas Macca, MONEeKyNsipHbIA Bec

Maccosas gons

Becoran gons

MaccoBast KOHLIeHTpaLws, Kr/M°

BecoBan KOHLeHTpauma, Kr/M3

3aKoH COXpaHeH1s Macchl

3aKoH coxpaHeHus seca

Maccosoe 0THOWEHWe

Becosoe 0THOlWEHUE

Macca rasa o6bemom 5 m°

Macca 5m° rasa

O6bemHan JONA KMCNOPoAA B BO3AYXe
pasHa 0.209 (20.9 %)

TpOLEHTHOE coflepanie KUCIopoaa B BO3-
Zyxe pasHo 20.9 % no o6vemy (M 20.9 06.%)

MaccoBas JONs KUCNOPOAa B BO3AYXE
pasHa 0.232(23.2%)

MpoyeHTHoE coflepaHue Kucnopoaa
B BO3/yxe paBHO 23.2 % no macce (M Becy),
23.2 macc.%

PaznvyHbie rasbl C OAHWM U TEM e
KONMUYECTBOM BELIECTBA 3aHUMaloT
0OfIMHAKOBLINA 06LEM

Monu pasHbix ra3os 3aHAMAINT 0AMHAKOBEI
offbem (MONb-EAIMHALLA KONUYECTBE BELECTBa
1 He MOXXET 3aHWMaTb 06beMa)

MonsipHas 0N a30Ta B BO3YXe

MonsipHas KOHLIEKTPaLIKA a30Ta 8 BO3AYXE
coctapnaet 77.3 %

MonsipHan Macca KNCNOPOAa, Kr/MOftb

Macca 1 mMonb KUCHOPOAA, K

MonsipHeiii 06beM a3oTa, M°/Monb

O6rem 1 Monb a30Ta, w’

MonsipHbIil TeNNOBOH 3HHEKT XUMUYECKON
peaKLuy, MONAPHARA BHYTPEHHARA 3Heprus,
k/mMone

MonspHBIA Tennioson 3GHEKT XMMHHECKON
PEAKLMM, MONLHAN BHYTDEHHSS JHEprys,
KKan/Monb
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MonsipHas KoHueHTpaums, 0.2 moab/n

0.2 MonspHoe BeWECTBO #nu Bewectso 0.2M

MonspHasa TennoeMKocTb, [/ Monb-K

MornbHas TEnnoeMKoCTb, KKan/(Monb-K)

MonsHieHOCTL PacTBOPa CEPHON KACNOTLI
0.1 Monb/KF

0.1 MonsnbHas cepHas KMCnoTa

PacueTbl XMMHUHMECKKX PeaKuuin

2H, + 0, = 2H0 2H, + 0, = 2H,0
2 MO/b 1 Monb 2 Monb 2:2 T/MOnb 32 r/Monb 218r
22r 32r 2181 2:2r/n 32r/n 2:18¢/n
2-22.4n 22.4n 2:22.4n

TENNOBbIE BENAYHUHbI
MpaBuibHO HenpasunbHo
Tennota, [ Tenno, kKkan

YAeNbHOe KONNYECTBO TENOThI, /KK

YAENbHOE KOAMYECTBO TeNNA, KKaJI /KK

YaenoHag Tennota, Jw/ur

YaensHoe tenno, /K

Sutansnua, I

TennocoAepIKaHue, Kkan

YaenbHas 3HTanbnus

YaensHoe Tennocogepxaque

TennonpoBoaHoCTL, Br/(M-K)

KoadpuumeHT TennonposogHoCcT1

Temneparyphbie KO3GOGUUNEHTE NUHERHOTO
0B6LEMHOTO PACLIMPEHNS, JaBREHNS,
3NEKTPUHECKOrO COMPOTUBASHUS

HKoadppuUMeHTb TeNIoBOTo (TEPMUYECKOTO,
TEMNEPaTypHOTO) PACUIMPEHUs], ABBNEHUS,
3NEKTPUYECKOTO CONPOTUBNEHHA

YaensHan TeMroTa CropaHus MUAHOTO 1
TBEPAOrO TOMNMBA M MUILEBLIX TPOAYKTOB
1NK oGbeMHan TennoTa Ccropaxus Ans
razoo6pasHoro TonnMea MIK/Kr

TennoTBOPHOCTE, KKan/Kr

KanopuiHocTs Kan/kr

OGheMHasn TennoTa Cropanus IPUPOAHOTo
raza 33.8 Mw/m®

TennoreopHas cnOCOBHOCT NPUPOAHOMD
raza 8070 xxan/m*

TeMmnepartypa TPO#HO# TOUKM BOAL! paBHa
0.01°C

Tpoikan TouKa Bofbl pasHa 0.01°C

VI.3NEKTPUYECKWE ¥ MATHUTHbLIE BETM4UHbE

3nekTpl W TOK He ol

0M, @ pacCMaTpUBAETCR KakK ABfe-

HWe HanpaBNeHHOro ABMKEHWS HOCHTENEN 3apAfloB.
A CHNa ANEKTPUYECKOTO TOKA ABNAETCH GUINHECKON BENUUYUHON.

MNpaBunbHO

HenpaBunbHO

Cuna 3NEKTPYIECKOTO TOKa {cusa Toa)
B Lenv pasra 1 A

3NEKTPUHECKKH TOK {TOK) B Lienu paseH 1 A

YeNbHOE MEKTPUYECKOE COMPOTUBAEHNE
nou3TUNEHa paBHo 100 TOM-M (uau
10™ Om-m)

YaensHoe 066eMHOe INEKTPOCONPOTUBIEHE
NOMMITUNEHE (MK YAGALHOE SMEKTPOCONPO-
THBNEHUE NOAHITUNEHE) PaBHO 10* OM-M
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f.A. Pasatos

no GypoBLIM pPacTBOpam

Mpogonxenne npnn.29

3nex

n 3apan
GaTapeu paseH 97 kKKn

EMKOCTb aKKyMYNsSITOpHOW 6aTapev pasHa
27A4

3rneKTpUiecKas NpoBOAMMOCTb, CM

ANEKTPONPOBOAHOCTL
(MAK 3NEKTPONPOBOAMMOCTL), CM

OcHoBHble

eavHnubl CH

HanumeHoBaHne ¥ 0603HaYeHUe BENNHNHbE

HanmenosaHne n 0603Ha4YEHHE efIMHHLLbY

Anuna, METP, M
Macca, m KWAOTpamm, Kr
Bpems, t CceKyHaa, ¢
Cuna aneKTprUyecKoro Toka, 1 amnep, A
TepmoguHaMnyeckas Temnepatypa, T KenoeuH, K
KonudecTso Belyectsa, n, v MOfb, MOMb
Cusia csera, J Kanpnena, kq

Kpome Temnepatypsl KeflbBUHAE, AOMNYCKASTCH NPUMEHATL Takme Temneparypy Lienbcus
{o6o: ), ong BbIp: t=T-T,, rae T4-273,15 K no onpegesnenuio; T-Tem-
nepatypa KenbBuHa, K.

y

RononHUTENbHBIE SIMHULbY

| Pagvan, pag
| Crepaauan, cp

[ Mnockuit yron, o, B, y

TenecHuiid yron, m,

ny W Apyrue

Beero gonyweHo 32 nepBhix U 49 B8TOPLIX NPOU3BOAHBIX EAWHNMLL, U3 HKX 19 NOBTOPSIOTCS B
pasNMUHLIX Npeenax no OZHOMY W Gonee pa3. BocemHaaUaTs NepebiX NPOM3BOAHLIX EANKAL
KMeIoT criel HUR N0 P Y4EHBIX (FepLl, HLIOTOH, NackKasb, AMOYNb,
BaTT, KY/IOH, BOMLT, (papal, OM, CUMeHE, BeGep, Tecna, reHpH, NIOMEH, JIIOKG, GexKepens, rped,
3uBepT). .

Kpowme atoro, aom npl 6e3 orp: cpoKa HapaBHe C eayn-
HUUaMK Cit 18 BHECUCTEMHLIX 8UHHL (TOHHA, aTOMHaRA eAMHNLE MacChl, MUHYTa, Yac, CYTKH, rpa-
AYC, CEKyYHAa, FPaJyc B KBAAPATE, aCTPOHOMUYECKAS SAMHULA, CBETOBOW rof, Napcex, rextap,
JIMTP B KYGE, AMOMTPUS, INEKTPOH-BONLT, BONLT-aMNep, 6ap), a TakKe 4 eAMHULILI OTHOCHTEb-
HbIX, 5 AMHWL, NOFapuGMUUECKNX BEAMYMH W 16 KPATHbIX M I0/LHBIX NPUCTABOK.

JlonycKaeTes Takme NPUMEHERNE BPEMEHHO elle 8 eMHKUL 10 CNeLManbHOTO PelieHns
MEMYHAPOAHBIX OPraHU3aLMiA 06 WX U3LATUM (MOPCKAA MMASA, KapaT, TeKS, yaen, o6opoT B ce-
KyHAly, 0GOPOT B MUHYTY, 6ap, HENEP), DX 3TOM YIKE MIBATO M3 YNIOTPEGIEHHA B TexHUKe 41 BHe-
CUCTEMHES EAMHULA, BHOCALIME NYTAHWLY B eAUHULILI GUINHECKUX BENNUMH,

CH He pacnpoCTPaHAETCA Ha EAMHNLIBI HH , oL 1O YCNOBHEIM
WKanam, T.e. Tam, rae CBA3b PACCMaTPUBAEMEIX OCHOBHbIX BEIMYMH OfIHO3HAYHO He YCTaHOB-
neHa. K TakuM WKaNaM OTHOCATCS UKLt YCIOBHOH BA3KOCTU, TBEPAOCTH METANNOB, BONHEHMSA
Ha Mope 1 T.A.
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Mpunoxerns

COOTHOLLEHUA MEXAY eAMHULAMU GUINYECKUX BENUYUH

1. BEIM4UHbI NPOCTPAHCTBA W BPEMEHHU
€AWHULLL! ATMHB!

Eannnua M HM CcM MM MKM A
OCHOBHaA KP&aTHLIE U J0/TbHbIE OTMEHeHa

im 1.00 10°° 10° 10° 10° 10"

1 kM 10° 1.00 10° 10° 10° 10"

lem 107 10° 1.00 10° 10 10°

1 MM 10°° 107 0.100 1.00 10° 10

1 MKM 10°° 10° 107 107° 1.00 10*

BPEMEHHO!

1 muns 1852 | 1.852 1852-10° | 185240° | 1852:10° | 1852-10"

MOPCKasn

OTMeHeHa:

1A 107 107 10°® 107 10™ 1,00

eIMHUibI RRoutaau

EAMHULA M2 KM v oM’ MM ra (rm)
npowssogHan KpaTHble U A0RbHbIE BHECUCTEMHas

i 1.00 10°° 107 10* 10° 107

1 kM’ 10° 1.00 10° 10" 10 10°

1am° 107 10°° 1,00 10° 10 10°°

1cm? 167 107 107 1,00 10° 10°°

1M 10°° 107" 10™* 107 1.00 10

1 MkM® 107 107 107 107 107 107

ira 10* 107 10° 10° 10% 1.00

eAuHULbl o6bema
EauHALE m® am® (1) I om® (M) ] M (Min)
APOU3BOJHbIE KparHble U A0NbHbIE

1’ 1.00 10° 10° 10°

1xm’ 10° 10% 10% 10*

1am° (n) 10°° 1.00 10° 10°

1 em3(mn) 107 107 1.00 10°

1 mm® (MKn) 107 107° 107 1.00




fLA. Praanor

no 6ypoBbIM

eAUHHLbI BPEeMEeHU

Mpopom«exne npun.29

Ean— c MC | MKC | HC oyT I Y l MUWH
HWLa [ OCHOBHas KPATHBIE Y 10NbHLIEe BHecucTeMHble
ic 1.00 10° 10° 10° 1.16-107° | 27810 | 1.67-10
1mc 10° 10° 10* 10 116 278 1.67-10"
1Ko 10° 10° 10° 10 116107 | 0.278 167
1M 107 1.00 10° 10° 11610 | 278107 {1.67-10°°
1mKe 10 107 1.00 10° 116107 | 2.78:10™° | 1.67-107°
1He 10°° 10°° 10°° 100 [1.1610™] 278107 167107
Loyt | 8.64:10° | 8.64-10" | 8.64-10" | 8.64-10" 1.00 24.0 1440
14 3600 | 3.610° | 3.610° | 3.610" |4.17-107 1.00 60.0
imuH|  60.0 [6.00:10*| 6.00-10" | 6.00-10" | 6.94-10™ | 1.67-107 1.00
2.MEXAHWMECKUE BE/MHUHBI
EAHHHKLbI Macchl
EavHuua K T I T
OCHOBHaA KpaTHble U f0NbHblE
1xr 1.00 107 10°
17(Mr) 10° 1,00 10°
1r 10°° 10™° 1,00
1M1 107° 10°° 10°°
1 MKt 107° 107 10
BpeMeHHO:
1 Kap (kapar) 2107 2107 0.200
OTMEHEeHbI:
1y 10? 0.100 10°
1 kre-c/Mi(Tem.) 9.81 9.8107 9.810°
W
Eavnmua kr/m® r/em®
pon3sofHan KpaTHble U 0NbHbIE
1 kr/m® 1.00 10°
1 r/cm® (r/mn) 4
1 kr/am® (ke/n) 107 1.00
1 1/m° (Mr/m®)
OTMEHEHbL:
1 kre-c/m’ 9.81 9.81-107°
1 rec’/om? 9.81-10°° 981
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0 Beca (! A CHABH T
EauHuLa H/m® wH/m® aunH/em’ | Kre/m?
NpOU3BoAHaN HPaTHLIE W I0NTbHLIE [:
1H/m® 1.00 10°° 0.100 0.102
1kH/™® 10° 1.00 100 102
OtmeteHs:
1 anm/om® 10.0 107 1.00 1.02
1 kro/M° 9.81 9.81107° 0.981 1.00
1 re/m’ (Tc/M%) 9.81-10° 9.81 981 10°
EAVHULIbI IMHEHHOR NNOTHOCTH
Eavnnua Kr/m /M Mr/m MKF/M
Npon3BOAHAaR HpaTHble W RONbHbIEe
1 Kr/M 1,00 10° 10° 10°
1. r/M (Kr/KkM) 10°° 1,00 10° 10°
1 KI/M {T/KM; TEKC) 10°° 107 1.00 10°
1 MKr/M {Mr/KM) 10°° 10°° 107 1.00
P
EanHuua M/c KM/C l cM/c KM/4
NPOU3BOAHARA KpPatHbIE U BONbHbIE BHECUCTEMHARA
1m/c 1.00 10°° 100 3.60
1 Km/d 0.278 278107 278 1.00
1 KM/C 10° 1.00 10° 3600
1M/ 278107 278107 | 278107 10°°
1 M/MUH 167107 167107 1.67 6.01072
1om/c 107 107° 1.00 3.6107
BpeMeHHO!
1 y3 (MopcKas MUNS B 4ac) 0.514 1.85 5.14-10-* 51.4
y [t #AHOT0)
Egnunua m/c’ g £M/C
NPOU3804HanA YCKOpeHue CBOBOAHOI’O NAfeHns OTMEHEeHa
1wm/c° 1.00 0.102 10°
1g 9.81 1.00 981
OTMEHEH.I!
1 om/cX(ran) 107? 1.02:10°7° 1.00
1 mlan 10~° 1.02107° 107
1 kM/(u-C) 0.278 2.84.107? 278




f.A. PasaHoB N0 GYpPOBLIM PACTBOPAM

MpoaonxeHne npun.29

EfuHMua Kr/m° /oM’ /™
npov3BogHasn KpaTHbIE U JI0NbHbIE

Lur/™ 1.00 0.1 10°°

1r/em’ 10.0 1.00 1072

11/M> 10° 10° 1.00

efiMHULIbI YAENbHOro 06bEMA

EAMHULE M7k om®/r
NpOK3BOAHan HpaTtHasa
1m?/kr 1.00 10°
1 em®/r {mn/r)
1 AM%/Kr (n/KT) } 107 1.00
(1 /7 {M%/mr)
OTMEHEeHa:
1 M*/Krec? 0.10° 10°
eAnHUUbl 06BEMHOTO pacxoaa
EavHMLE m’/c M eyt M4 | M /MUK
npoussogHasn BHECUCTEMHbIE
1w’/ 1.00 8.64-107" 3.60-10° 60.0
1w /ey 1.16-107° 1.00 417107 6.94-10™
1w’/ 2.7810™* 24.0 1.00 167107
1 M3 /Min 167207 1440 60.0 1.00
€IMHULL! MacCOBOrC pacxeoja
Enunuua Hr/c Kr/d | KI/MWH T/4
NpoON3BoaHan BHECUCTEMHbIE
Lur/c 1.00 3600 60.0 3.60
Lkr/y 2.7810™ 1.00 1.67-107° 10°°
1 Kr/muH 167107 60.0 1.00 6.00-107°
11/cy 116107 417 0.694 417107
11/M 0.278 10° 16.7 1.00
17/c 10° 3.60-10° 6.00-10° 3.60-10°
ir/c 107° 3.60 6.00-107° 3.60-107°
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MpUNoHEHNS

€IMHULIbI CUAbI

Eannvua H MH KH MH MKH avH RIC
npous- KparHbie U AoibHbIE OTMEHEeHb!
BOAHasa
1H
(krm/c?) 1.00 107 107 10° 10° 10° 0.102
1 MH 10° 1.00 10° 10° 10% 10" | 1.02-10°
1 kH{cen) 10° 10°° 1.00 10° 10° 10° 102
1 mH 107 107° 10°° 1.00 10° 100 [1.02.107
1 meH 10°° 107 10”° 107° 1.00 0.100 |1.02:107
OTMEHEHbI:
1 gnn 107° 10 107 107 10.0 1.00 [1.02:10°
11c 9.81-10° {9.81107° | 9.81 [9.814-10°| 9.81-10° | 9.81.10°| 10°
1 Kre
(vwnonong) | 9.81  |9.81-10° [9.81.107 | 9.81.10° | 9.81-10° | 9.81:10°|  1.00
1rc(nong) | 9.81-107° [9.81.10° [ 9.81-10° | 9.81 |9.81.10° | 981 107
Horo
EauHUua H/™M AWH/CM [ Kre/m | rc/cm
npon3soaHan OTMEHEHbI
1H/M 1.00 10° 0.102 1.02
1 MH/M (anH/cM ) 107 1.00 1.02:10™ 1.02107°
OTMEHEHbI:
1 kre/m 9.81 9.81.10° 1.00 10.0
1re/em 0.981 981 0.100 1.00
€ANHULbI MOLHOCTH
Eannvua * Br KBT | MBT Bt MBT 5.c. [ apr/c
NPoOWU3BOAHasA KpaTHble K JONIbHbIE OTMEHEHbI
1 Br (o) 1.00 10°° 10°° 10°° 10° |1.36:107°] 107
1 kBT 10° 1.00 10°° 10°° 10 1.36 10%°
1 MBT 10° 10° 1.00 10°7° 10° | 13610°| 10°
1781 10° 10° 10° 1.00 102 | 1.3610°| 10*
1 mBT 107 107 10°° 1077 100 [1.3610° 10°
OTMEHEeHbI:
1n.c. 736 0.736 |7,36-107*(7,36:107(7,36107°| 1.00 |7,36-10°
1 9pr/c 1077 107 107 107 10 [1.3610"| 1.00
1xan/c 419 1419107419107 |4.19-107°! 4.19-10° | 5,69-10°|4.19-10°
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LA, PrgaHos

110 6YPOBLIM

Npogonkernue npun.29

0

Ennnuua Na rMa MMa | Ka | wmfla
npd HPATHbIE U BO/TbHbIE
1 Na (H/M?) 1.00 107 107 107 10°
1Ma 10° 1.00 10° 10° 10"
1 MMa 10° 10°° 1.00 10° 10°
1 kMa 10° 107° 10°° 1.00 10°
1 mMa 10°° 1077 10°° 10°° 1.00
1 wmkla 10”° 107 107 10 107°
BPEMEHHO!
1 6ap 10° 107 0.100 10° 10°
1 mGap 10? 1077 107 0.100 10°
OTMEHEHbI:
1 auH/eM® (MK6ap) 0.100 107 1077 10 10?
1 kre/em*(1at) 9.81-10° 9.81-10°° | 9.81-107 98.1 9.8110"
lam 1.01-10° 1.01-10™ 0.101 101 1.01-10°
1 MM BOA.CT {Krc/m?) 9.81 981107 | 9.810° | 9.81.10° | 9.81.10°
1 MM pr.cT. (Topp) 133 133107 | 33107 0.133 1.35-10°
eAUHHLbBI HKMHEMATUYECKOHW BASKOCTH
EaManua m/c M4 ov’/c | mm/c
npou3soaHas BHECUCTEMHasA OTMEHEHb)
1m/c 1.00 3600 10° 10°
1M/ 2.7810™ 1.00 2.78 278
OTMEHEHbI:
1 cM*/c (cToKC) 107 0.360 1.00 10?
1 MM?/C (CaHTHCTOKC) 107° 3.60-107° 1072 1.00
EauHuua Na-c mMa-c n cn
npou3sogHas KparHas OTMEHEHbI
1 Nac 1.00 10°° 10 100
1 Mna-c 10° 1.00 10”7 107
OTMeHEHbL:
11 (nyas) 0.100 10”7 1.00 107?
1 CI (caHTunyas) 107 107 107 1.00
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Tpunoxenns

€[I¥HAULI MPOHULIAEMOCTH

2

Eaubvua MKM’
BHECUCTEMHaR

1 MK’ 1.00

OTMEHEHbE:

1 A (napcw) 1.02

ima 1.02:107°

e[IuHNLILI PaBOTbl (SHEPTHH, KOANYECTBA TERNOTHI)

EanHnua Ax apr | Han | KKan I KBT.Y
npou3BoAHasA OTMEHEHbI
1 [hk (H-m) 1.00 10 0.239 23910 | 2.78-107
1Tk 10% 10" 2,39-10" 2.39-10° 2,78-10°
100k 10° 10* 2.39-10° 2.39-10° 278
1 MIbk 10° 10% 2.39:10° 239 0.278
1 kK 10° 10" 239 0.239 27810
1 M 107 10* 2.39-10°* 239107 | 27810
OTMEHEHDBID
1 3pr 107 1.00 2.39-10° | 2.3910™ | 27810
1 Kan 4.19 4.19-10" 100 107 1.16-10°
1 wxan 4.19-10° 4.19-10%° 10° 1.00 1.16-107°
1Bry 3600 3.60-10" 860 0.860 107°
1 kBT 3.60-10° 3.60-10" 8,60-10° 860 1.00
1 Krem 9.81 9.81-10" 234 234107 | 2.7210°
1n.c 2.6510° 2.65-10" 6.32:10° 632 0736
3. NEPUOANYECKUE BENMMUHBI U NAOCKUIA YTON
©AWHUALbI HacTOTbl
EauHuua I, T, [ MIL, | KL,
OCHOBHas KparHble 1 40NbHbIE
1Mi(c™?) 1.00 107 10™° 107 107
1T 10" 1.00 10° 10° 10°
1y 10° 107° 1.00 10° 10°
1Mily 10° 10°° 107 1.00 10°
1 Ky 10° 10”° 10°° 107 1.00
1MLy 107° 107" 107 107° 10°°
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Mpopomxexue npun.29
©/IMHULILI YaCTOTbI BPaLEHHs

EanHnua ¢t 06/c I 06/MUH
1¢™ (repu) 1.00 1.00 60.0
106/c 1.00 1.00 60.0
1 06/MuH 1.67-102 1.67-107 1.00
‘©AWHULBI NNOCKOro yrna
EauHMLa pan NONHbIA | NPSMON i I = =T I rpan.
yron yron
AONONHUTENbHbIE BHECUCTEMHbIE
1pan 1.00 | 0.159 | 0.637 57.3 [3.4410°|2.0610°| 63.7
1 nonubifiyron | 6.28 1.00 4.00 360 [2.16:10"|1.30-10°| 400
1 npsmoriyron | 1.57 0.250 1.00 90.0 |5.40-10° | 3.24-10°| 100
1° rpagyc
yrnoBo# 1.75-107%| 2.78-10 [1.11-107 1.00 60.0 3600 | 111
1’ (MuHyTa
yrnosas) 2.91-10" 4.63-107° |1.85:10™*|1.67-10%| 1.00 60.00 [1.85-107
1” (cekyHpa
yrnoBas) 4.85:10°° 7.72:107" |3.09:10°°|2.7810™* [1.67-107*| 1.00 [3.09-10°*
1rpaa. (roH)  [1.57-107% 2.50-107* | 0.01 0.90 54 3.210° | 1.00
4.TENNOBbIE BENU4YMHDBI
©/IMHULIbI TENNOEMKOCTH
EanHua /K MK | kK MiH/K
Npou3BoaHas KpaTHble U A0NbHbIe
1 /K 1.00 407" 10°° 10°
1 T/K 1074 10° 10° 10
1 Tw/K 10° 10° 10° 102
1 MI/K 10° 1.00 10° 10°
1 kw/K 10° 10°° 1.00 10°
1 MIK/K 10°° 10°° 10°° 1.00
OTMEHEeHbI:
1 Mkan/°C 4.19-10° 4.19-10° 4.19-10° 4.19-10*
1 Mkan/°C 4.19-10° 4.19 4.1910° 4.19-10°
1 kkan/°C 4.19-10° 41910 4.19 4.19-10°
1 Kan/°C 4.19 4.19-10°° 419107 4.1910°
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5. ANEKTPUYECKUE U MATHUTHBIE BENUYKUHBI
ANHALLI CHITBI TOKA

EnvHnLa A WA [ wa [ wa [ o T na ]
CQCHOBHaRA KpaTHble U JoNbHbIe
1A 1.00 10°° 10° 10° 10° 10%
1HA 10° 1.00 10° 10° 10 10%
1MmA 107 10°® 1.00 10° 10° 10°
1 MKA 10° 10 107 1.00 10° 10°
1A 10°° 107 10°° 107 1.00 10°
1A 102 107 10°° 107 10 1.00

©AVHKLBI ANEKTPUYECHOro 3apsaa (KONWYECTBA 3NEHTPHUYECTBA)

EAuHMUE Kn wKn 1 MHn [ mkKn
Npou3BoaHas HKpaTHbie W AoNbHbIe
1 Kn (A-c) 1.00 107 10° 10°
1TKn 10° 10° 10" 10"
1 MHKn 10° 10° 10° 10
1kKn 10° 1.00 10° 10°
1 MKn 10°° 10°° 1.00 10°
1 mkKn 10°° 10°° 10°7° 1.00
1 HHn 10°° 107 107 107
1nKn 1077 107 107° 10°°
anex ro (anex o pi
Inex ANEKT A cunbl)
Eaunuua B MB l KB I mMB | mrB
npon3eoaHas KpaTHble W 40NbHLIE
1B (Aw/Kn) 1.00 10°¢ 10°° 10° 10°
1MB 10° 1.00 10° 10° 10"
1B 10° 107 1.00 10° 10°
1mB 10°° 10° 107° 1.00 10°
1 MKB 10°° 107 10°° 107 1.00
EqvHKya ® o [ MK I HO | n®
npouM3soaHas KpaTHbl€ U A0NbHLIE
19 (KnB) 1.00 10° 10° 10° 10"
1mp 107 1.00 10° 10° 10°
1 med 10°° 10™° 1.00 10° 10°
11O 10° 10°° 107° 1.00 10°
1n® 107% 10°° 10 107 1.00




A Pazanos

no Gyposil

M

MpogomxeHue npun.29

3NeK

Eaunnua oM Tom TOM MOm KOM_ | MOM | MKOM
NpoN3BOAHaA KpaTHbIe U JONbHbIe
1.0m (B/A) 1.00 102 10~ 10°° 107 10° 10°
1TOM 102 1.00 10° 10° 10° 10% 10
170Mm 10° 107 1.00 10° 10° | 107 | 10%
1 MOM 10° 10°° 107 1.00 10° 10° 10"
1 KOM 10° 107° 10°° 107 1.00 10° 10°
1 MOM 107 107 107% 10°° 10° | 1.00 10°
1 MKOM 10°° 107 107 107 10 | 107 1.00
'0 3NeK] 0 P
EavHuua oMM rom-m MOM-M KOM'M | MOM-M MHOM-M
(OM-MM*/M)
OCHOBHaR KpaTHLie W A0AbHble

10mM 1.00 107° 10°° 107° 10° 10°
170MM 10° 1.00 10° 10° 107 10

1 MOMM 10° 107 1.00 10° 10° 10%

1 KOM-M 10° 10°¢ 107 1.00 10° 10°

1 MOM-M 107 1072 10 10°° 1.00 10°

1 MKOM-M (OMmm’/m) | 107° 107 1072 10°° 107 1.00

1 HOM-M 10°° 107 10 10 10" 10°°

1 0mcM 107 107 10°* 107° 10.0 10*

1 MOM-CM 10°° 0™ w0 10°° 107 10.0

1 MKOM-CM 107 107 107 0™ 107 10

6. NPUCTABKM /L1l OEPA3OBAHMSA KPATHBIX M 40/IbHbIX EAUHNL,

Mpucrtasxa MHuoMxmuTEND NpuctaBKa MHOMUTEND
JAeum, o 107! Deka, fa 10!
CaHtH, © 1072 lekro, r 10*
MU, M 107 Kusio, « 10°
MUKDO, MK 107° Mera, M 10°
HaHo, H 107 Tura, I 10°
UKo, N 1073 Tepa, T 10%
demro, ¢ 107 fNera, N1 10"
ATT0, a 107 3kea, 3 10
Mpumeuanne. KpatHbie ¥ AONbHLIE nytém IUW Ha

creneHb yucna 10.
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MPUROMEHRNA

Mpunoxenune 30
GOPMYNbI MO ONPEAENEHNIO PASMEPOB OCHOBHbIX
FEOMETPUYECKWUX TEN

0603Ha%eHNs: B; @, B, — CTOPOHbI TENA, OCHOBAHUS BEPXHENO U HUMHErO pebpa,
Kateral;
B, B — nnoluaab 0CHOBAHWW;
h, hy, h, — BbICOTa, B T.4. HAMGONbLLIAA U HAUMEHbLLAS;
R, ' — pagnycbi BHELWHWA U BHYTPERHWA;
. D, d — AMEMETp Hapy}Hbli4, BHYTPEHHWH, AMaroHanb;
S, S, S, Sy, — Mnouagb, GOKOBaR, NONHAR M KPUBaR NOBEPXHOCTD;
N — 4KCNO CTOPOH;
V — obbem;
1 — anuna, Gokosoe pe6po, o6pasyiowas;
K — anodema;
P, p — NEpUMETPbI OCHOBaHNH, NEPNEHANKYNAPHOTO CEYEHNS;
m — CPEAHAN NNHKA.

TpeyronbHWUK MoGoi S =%—h
TpeyronbHUK PaBHOCTOPOHHMIA $=0.4333% $=0.578n°
TpeyronbHUK NPAMOYFONbHbINA S =%b
MNapannenorpamm v NpAMOYrosbHUK S = bh
Pom6 s=0d
2
d2
Ksaapart S=a’= 3
Tpaneuns S= %ll h=mh
MHOroyronbH1K npasunbHbIA S= a_2k n
2
Kpyr s="0 -07850°=n*=31427
Kpyrosoe konblio S= 41 O*-dHy=zR*-)
fpuama npsmasn S, =ph; V=Bh
Mp13ama HaKNOHHaA $,=P,1;V=Bh
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fA.A. PasaHos

no GypoBbIM

MNapannenenvnea

Ky6

Mupamuaa

Mupamuga npasunbHas

Mupamupa yceueHHas

Mupamuga npaBunbHas, yceqeHHas
Knuu

LiunuHap Kpyrblid, npsimoi
Lununapuyeckan tpy6a

KoHyc Kpyrnbli, npamon

KOHYC Kpyrnbii, NpsiMon,
yCe4eHHbIN

Lap

Bouka Kpyrosas
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Mpogomkexue npun. 30

S=2(ab + bc +ca); V=abc

V=%h(B+B+ /Bb)
Sb=—]2L(P+p)k

v=%(2a+a1)bh

S =2mrh; S,=2rr (r+h); V=nur’h
V=rhR*-P);

S =ntl=nrr +h?); S,=nr(r+l)
V=nrh;

Sp=ml(R+1); S,=a[R*+r+1R+n);

V=2 h (R*+r+Rr)

ki
3
S,= 4nr’= 12,57 r*= nd” = 3.142d%
V= 34 nr=4.189r° = % nd® = 0.524 ¢°

V=0.262h (2D + d%)



Mpunoxerun

MpunoweHne 31

AEACTBUA CO CTENEHAMMU U KOPHAMU

feicTBua fipasuno

Crenexs npousseaeHus v yactHoro | (abc..)" =a" b"-
YMHOMEHHE # leneHide CTeneHn .

C OIMHAKOBBIMU DCHOBRHUAMU a™a"=a™" %= a™

BossegeHue CTeneHu B cTeneqb

Hopekb 13 npousseaeHus
W HacTHOro

;
gl
B B

Bo3senenne KopHs B cTeneHb

W3BnedeHHe KOPHA U3 CTeMeHn
M KOpHS

HyneBo#, oTpuLaTeNbHLIHA
W gpo6Hbid NokasaTtenu




A.A. PrgaHos no 6ypossiM

Npunoxenue 32

NMPOLEHTbI

POLIEHTOM KaKoro-1MBo YMena HasbiBaKOT COTYIO HaCTb 3TOTO YUCNa U 0603Ha-
4aloT 3HaKoM % (5/100 = 0.05 nnu 5% HeKOTOPOH BENMYMHDL).

THICAYHYIO GOMI0 YKCAA HA3LIBAKOT NPOMMUINE ¥ 0603HaYalT %o. Hanpumep,
0.055 = 5.5% = 55%o.

HaxoxaeHue NpoLEeHToB aHHOro Yucna.
Y106k HaltTH (X} NPOLEHTOB Yucna A, AOCTATOHHO Yncno A pasgenvTb Ha 100 1
YMHOMXMWTb Ha YMCNO NPOLIEHTOB (X), T. €. X% Yucna A pasHbl A - X/100.

HaxomaeHme Yucna no AaHHON BeMYMHE ero NpoueHTa.
Y106kl HaRTH YUCHO A, X% KOTOPOrO paBHbl (@), HYKHO BENWYUHY (a) PasnenvTs
Ha (X) U YMHOXMUTL Ha 100, T.e. ecnu x% yucna A pasHbl (@), To uucno A pasHo a - 100
X

HaxomaeH1e NpoLLeHTHOrO OTHOILEHUA ABYX Yncen.

Yr1o6bl HAWTK NPOLLEHTHOE OTHOLWEHWe YKCNa (@) K Yucny (B), HYKHO (a) pasje-
AUTb Ha (B} M YMHOMMUTb Ha 100, T.e. NPOLIEHTHOE OTHOWEHKUE YUCha (8) K uncny (B)
pasHo a-100/8%.

U3 np1BefeHHsIX NPaBuA BhITeKaeT obiuee nNPaBUio: BO BCEX CNYHasiX M3BECT-
Han BENMYAHE NPUHUM 9 3a 100 %, i THAR — 3aX,YWUT. 4.
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OIIEYATKN
10 TEKCTY KHUTH «DHUNKIONEHsE 0 GYPOBbIM pacTBOpaM»>

Necrp. Ne crpokn TeKeT KHAMA [ paBnIbHbBIR TEKCT
7 | 13-s cHuzy CAUH npo6
40 | 2-s1 cBepxy TOIH3KCUITUIEH TIOMHOKCUITHTIEH
68 | 2-acepxy 1,1955 1,195
127 | 10-s cBepxy cM/3a MHH cM*/30 Mnn
156 | 1-a cHu3y 3aKaYMBAHHS 3aKAHYUBAHUA
191 | 3-scmepxy KOMINEKTHOCTD KOMTIaKTHOCTb
240 | 4-7 crepxy codaKeHH cotakenn
11-5 cHuzy AHTUTHAPUTAMHA AHTMAPUTAMU
266 | 2-n rpada csepxy TanoNoBoro TANNOBOTO
273 | 6-1crepxy pasgene pasena
355 | 8-scBepxy CMBLICHHBIMK OMBUIEHHEIMHI
371 | 7-s1 cHuay JAW3TAHOAMMHA BM3TAaHONAMKHA
387 | saronosok TUIOHOCTDb TLIOTHOCTh

3-ro cronbua

427 | 11-s cHU3Y KapiiHoe KOpaHOE
452 | 16-st cHmsy BAara BJIATH
489 | l-a cHu3y AITX-4 ATINX-4
551 | 1l-aceepxy CHMCTKH OHUCTKH
558 | 1-s1 cBepxy nocie B BO3AYXE K B BO3YXE U
Taful. ¥ NPUMEUAHUS
575 | 5-scBepxy OCBOCHUS OCAXAECHHA
582 | Ne39 CuS0,:5H,0 CuSo,
Ne 40 CuSO, CuS0,-5H,0
588 | Neg&9 KOH-H,0 KOH-2H,0
657 | 15-a cBepxy 33KAUHBAHMS 3aKaHYMBAHHUS
658 | 14-2 cHu3Y 6YPOBBIX CKBAXKMH HeGTAHBIX CKBAXHH.
MNep. ¢ aurn. M.: Henpa,
1989.— 413 c.
659 | 15-1 cBepxy 3aKauMBaHUA . 3aKaHYNBARNST

660 | 13-1 cHusy 3aKauuBalse 3aKaHIHBaHUe




