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TMoncks, paspeika W OLEHKA MECTOPOMXKASHHI Geil-
TOHHTOBHIX Tamn. Poxsa M. JI., Mauabeau I'. A,
Mepabuwsuau M. C. M., usa-so «Hempa», 1971 r.,
76 cTp.

IMpusojares obiune cpefenHs o cocTase, CBOICT-
B2X H HCMO.b30BAHHH OCHTOHMTOBBIX TVIMH, HX XHMH-
KO-MHHEPAJOrHyeckass M (pH3HKO-XHMHYecKas Xa-
PaKTepHCTHKA, COBPEMeHHoe cocTosiHHEe OeHTOHHTO-
BCH npoMmbiitienioctH Coerckoro Colo3a H 0CHOBHbIE
HANpaBACHHS HCNOJb30BaHHA OenTOHHTOB, TpebOBa-
HH, NPeAbABAAeMEIe K HHM Pa3/ HuHbLIMU OTPACASIMH
NpOMBbILINEHROCTH, H T. A. Chnenana neppasi NONLITKA
TCHETHYECKOll KJacCHPHKALUUN MecTopoxKaennil BeHTo-
HHTOBLIX TJIHH: BBIAGISIOTCH UETHIPE IeHeTHUECKHX
THA — AYTHIEHHbIE, TEPPHreHHbIe, THAPOTEPMabHbIC
¥ o0pasoBannbie B KOpax BoiBerpupanus. [lo Gopme
H YCJIOBHAM 3a/erdHus, BLLACPACAIHOCTH 0 MOUIHOCTH
H KaueCTBEHHBLIM TIOKA3aTelAM  BBIAEJSIOTCHS NATH
NPOMBILIIEHHBIX THIIOB MECTOPOKACHHH OeHTOHHTO-
BBIX TJHH.

. Manararores MeTOALl MOHCKOB H PAa3sBejKH MECTn-
POMKAeHHH, MAOTHOCTD CeTH pa3BedOYHBIX BbIPado-
TOK, ocobGeHHocTH OmpoOOBaHHS GEHTOHHTOBBIX TJIHH,
a Takxe MeTOAbl HX KayeCTBEHHOH M TeXHOJOri-
YECKO[] OLEeHKH.

Ta6aun 3, wamoctpaunii 2, Gubanorpadpus —
133 nazpaunns.



IIPEJIHCJIOBHE

b eHToHUTOBble 2AUHbL XAPAKTEPUSYIOTCA
padom cneyuguieckux 0co6eHHOCTel: UOHO-
00MEHHOL CNOCOBHOCTbI0, Pa3dyXaemMocTsio,
BHICOKOL NO2AOTUTEAbHOL, adcopOYUOHHOL
CnOCOBHOCTOI0 U 2UdPOPUALHOCTEI0, KATA-
AUTUYECKOU AKTUBHOCTbIO, Kaeouwed, c6i-,
aytowet u amyrveupyowel cnocobHOCTbIO,
NAQCTUYHOCTOIO u T. 0. ITu ceolicréa 00yc-
A0BAUBAIOT UX WHPOKOE nNpUMEHEHUE B0
MHO2UX 00AGCTAX HAPOOHO20 X03ALCTBA.
ObaacTu UCNOAL30BAHUSL PABAUYHbLY TUNOB
OPHTOHUTOBLIX 2AUH 1 NPOOYKTO8 UX nepe-
paborku ¢ Kasdeim eodom ece Ooiee pac- .
WupAoTCa, nosbLUaoTca Tpebosanus K ux
kadecrey. Merodot oyenku O6GeHTOHUTO8 U
npoodykTos ux nepepaboTKU 3HAYUTEALHO
OTAUNAIOTCA OT MeT0008 OUEeHKU KAOAUHO-
Bblx U Opyeux 2AuH.

Ilo pewenuro IkcnepTHO-20402U4ECKO-
eo cosera Munucrepcrea zeonroeuu CCCP
8 Hacrofuee Bpema 60 MHO2UX patioHAX
Coserckozo Corosa nposodarca paboTsr no
nouckam, passedxe U KauecT8EHHOU OyeHKe
6enronuros [9].

B ycnewnom nposedenuu arux pabor
BHAYUTCAbHYIO NOMOULL MOXNCET OKa3aTb
npedaraeaemas pabora, KOTOpaa cocragae-
Ha Ha OCHOBAHUW aHaAAU3a 0OUIUPpHO20 MQ-
repuaia no nouckam, pasgedxe, onpobosa-
HUIO, @ TaKXMe U3Y4eHuro BeecTBeHH020
COCTABQ, 2eHe3UCA, (PUSUKO-XUMUYECKUX U
TeXHON02UUECKUX CBOUCT8 OEHTOHUTOBLLX
2AUH.

Hannas paora asaserca nepsvim onbl-
TOM 0000Wenus pakTuvecko2o marepuara
no eewerudeckoll Kaaccuguxayuu, ocoben-



HOCTeli Onpo6oBaAHUA 1 NOUCKOB, KOMNACKC-
HO20 TEXHOAO2UYECKO20 U (DUBUKO-XUMULE-
cK020 usyuenus. Asroper 6ydyr 6aazodap-
HbL 3Q YKABAHUA HA OWUOKU, nponycKy WAl
nedopaboTky ordenbrolLx NOAOHCCHU.

Asropor  soipaxaror  6aa200apHOCTL
B. I1. Merposy, I'. A. Komeruanu u H. B.
Kupcarnosy 3a npocmorp pykonucu u uyeH-
Hble 3aMedanus.



Taasa 1

OBUIME CBEILEHHWS O COCTABE, CBOHMCTBAX
H UCNOJIb3OBAHHH BEHTOHWUTOBBIX TJIMH

BeHTOHUTOBBIE TJHHbI MOJYYH/IH Ha3BaHHe OT ¢opra benron, pac-
nosoxenHoro B wrate Baiiomunr (CIHA), rae nepsas npoMBILLIeHHA
AobGuiua ux Gbla HAuaTa B KOHILE MPOLLIOro Beka. B mocaeaymwouiem ne-
puoje WHTepec K GeHTOHMTOBLIM IVIHHAM 3HAYHTEJBHO BO3POC H HX Me-
CTOpPOKAEHUS OBl 00HAPYKEHBI MOYTH Ha BCEX KOHTHHEHTAX Haiuel
TMJaHeTkl.

3a py6exKoM GEHTOHHTH B OCHOBHOM HMEHYIOTCA 110 HA3BAHHIO Me-
CTHOCTEN, I/Ie PACIOJNOKEHbl HX MECTOPOKIEHHA: «(IOPHIHH», «aMmap-
TO3UT», IIOUIHHHT», «OTEHJAHT» U T. 1. MOHTMOPH/IJIOHHT — TJaBHeH-
IWIHA MHHepaa GEeHTOHHTOBHLIX TVIHH — TIOJIYYHJ Ha3BaHue oT I. Mour-
Mopuaion (Ppanuus), BOIH3H KOTOPOrO OH Bnepsble OB 06HapY-
KeH. B AHriinu MecTHble MOHTMOPHJIJIOHHTOBBIE TJIMHBI MOJYYHJIH Ha-
3Banne «byJepoBBIX 3eMesb», UTO B TEPeBOJAe 03HAYaeT CYKHOBAJb-
Hble TJIHHBEI, TAK KaK C JaBHAX BpeMeH NPHMeHSIOTCsi B CYKOHHOH mpo-
MBIILIJIEHHOCTH A/ 00e3:KupHBaHus LIePCTH.

B Coserckom Coio3de ans GeHTOHHTOBBIX TJIHH Pa3/IHYHBIX MeCTO-
pOMAEHHII TPHHATH Ha3BaHHA, KOTOpble OOJbINeH YacThio Takke cBA-
3aHBl C HAHMEHOBAHHAMH paHOHOB PACMOJOKEHHS HX MeCTOPOMKIeHHI.
AHalOTHYHO HMEHYIOTCA H TIPOAYKTHI 1epepaGoTKiH GeHTOHHTOB; Cpeit
HuX HanOo/ee M3BECTHLIMH ABIAIOTCH:

ryMOpHH — IllelouHO3eMeNbHbIH GeHTOHHT [yMOpuiickoro MecTo-
poxaenns: B 3anagnoit ['pysun;

ackaHre/b — MLIEJ0YHON OEHTOHHT ACKaHCKOH TPYNibl MeCTOpOK-
Hdenuit B8 3anazHoit I'pysnn;

ACKAHTJIHHA — I1eJ0YHO3eMe/ILHLIA OeHTOUHT TOH Ke MPYNMBl MecTo-
POZKIEHHUI;

4CKaHUT — NPOAYKT KHCJAOTHONH 00paGoOTKH (aKTHBAlMH) acKaH-
TJIHHBI;

OrV1aHre b — HIeMoUHOol GeHTOHHT OraHaHHCKOro MecTOpPOXK LeHHs
B Typkmenckoit CCP;

OTVIAHIVIHHA — L1eJ0YHO3EMEIbHDI OEHTOHHT TOTO Ke MECTOPOK-
TeHus, %

AxeOenHT — Be NOCaeNHHe (OrJIAHTe]b W OTVIAHT/IHHA) PA3HOBUA-
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HOCTH HHOTrAa 06beAMHAIOTCS 1O TAKAM oOWHM HazBanueMm (Xkesae3no-
nopoxuas cranina Jxeben AwxaGaackoit . 1., BOAH3H KOTOPOIil pac-
MOJOKEHO MEeCTOPOKAeHHE);

KU — OeHTOHHTOBBIE IVHHL KypileBckoro W APYrux MecTopozK/e-
Huit Kprnima;

ruababn — oblee Ha3BaHue GeHTOHHTOBLIX rMH Asepbailikana;

nurorens — obuiee naszBanne OenTonuToBLx rauH Janbuero Bo-
CTOKA.

[naBubIM OPOROOOPA3YIOMIMM MHHEPAJIOM GEHTOHHTOBLIX TVIHH 5B-
JAAETCA MOHTMOPHJJIOHHT, @ TakyKe HeKOTOpble MHHepaJbl ITOM IPYIIILL,
KOTOpbIe OTpelessioT npHeyliHe OeHTOHHTAaM crelH(uuecKie cBONCTBA
palyxanns, ajcopbuuy, obMena KatHoHamu u T. 1.-B cBs3n ¢ ormeveH-
HbIM GEHTOHHTHI HepeJKO Ha3biBAlOTCA MOHTMOPHJJIOHHTOBBIMH  I[VIH-
HaMH.

Hapsay ¢ MOHTMODHJIJIOHHTOM creltHdHUYecKHe CBOHCTBA OeHTOHH-
TOB 0OYC/AOBAHBAIOT B MEPBYIO 0o4Yepelb CanmoHHT H OeilnennnT. TH MH-
HepaJibl MOHTMOPHJJIOHUTOBOI rpynnbl 06/4alalT CBOHCTBAMH pA3HO-
obpasHoro uH3oMopHu3Ma B aJI0MOKHC/IOPOIHBIX OKTAa3ApPHYECKHX CeT-
KaX KpucraJjiaxdeckoil pemerkid. CoOCTBEHHO MOHTMOPU/IIOHHT ABJIAET-
csl aJIOMHHHEBOH Pa3HOBHIHOCTBIO 3TOM TPYNNE ¢ HE3HAUHTEbHBIM 3a-
memenuem Al** pa Mg?* . B canonuTe aJIOMHHH{I B 3HAYHTEIbHO
boabuieil crenenil 3aMeuteH MaruueM. DBeilgennut e ABAAETCA BBICO-
KOTJIHHO3eMHCTOH pasHOBHIHOCTLIO MOHTMOPHJIIOHUTA, C AONYCKACMBIM
samemennem Si*T ma AI®* B KpeMHEKHCIOPOIHBIX TETPAIAPHIECKHX
ceTKax KpHCTANIHYeCKOil pelIeTKH.

[To xnaccudpukauuu B. C. CoGosesa [110], ranHuCTEE MUHEPAJbI OT-
HOCATCH K MOAKIACCY CHAMKATOB — AHMETACHANKATAM CO CJAOHCTBIM pa-
AHKaJ0M, KOTOpPble HMMeIOT CKJIOHHOCTB K 00pa3oBaHHIo KOJNJIOHIOB.
BBuny maabix pazMepos MHHepPaJOB MOHTMOPH/IOHHTOBOH TPYIIIBL i
CK/IOHHOCTH K H30MOP(HHBEIM 3aMelleHHAM HeT eIHHOTO MHEHHS o cTpoe-
HHH KPHCTAJJITHYECKOH pelleTKH MOHTMOPHAIOHHTA. BMecTe ¢ TeM okOH-
YaTe/NbHO He YCTAHOBJIEH TEOPeTHYECKHH XHMHUECKHI cOocTaB psia M-
HEepaJoB MOHTMODPH/JIOHHTOBOH TPVIIIIHI.

B cnenmanenoit surepatype nanGojiee 4acTO CCLLIAKTCA Ha Moje-
aH CTPYKTYp, npeanoxkennsie B 1930 r. Todpmanom, dnnenem n Buib-
voM (puc. 1) u B 1940 r. dneanmanom u Paseite (puc. 2).

Hao6paxennass na puc. | Moaeab CTPYKTYPHl MOHTMOPHJJIOHHTA,
no navusiM Iodmana, dupens, Buasma, Mapwanna u Xenaepuxca,
OTHOCHTCS K THIY CTPYKTYPBl nupoduAaIHTa, HO OTJIHYaeTcsd pa3dyxaio-
IIMM CBOHCTBOM peIIeTKH H cBOeoGpPA3HBIM XapaKTepoM HaJoMKeHH:
cJ/0eB. JTOi CTPYKTYpE, C yUeTOM H30MOP(hHbIX 3aMeleHui, COOTBeTCT-
ByeT KpHCTa/sioXHMuueckasi Gopmyaa MouTMopuiionuTa — AlgfSigO,0]
(OH),. XumuuecKkHi cOCTaB 10 NMpHBelLeHHON dopMyae cjaedyloninil
(B %): SiO; 66,7; Al,O; 28,3; +H-0 5,0.

H3o6paxennoit Ha pHc. 2 MOJeaH CTPYKTYPBl MOHTMOPHJJIOHHTA CO-
orBercTByiOT popmyaa AlJfSi040,0](OH)s u caenyomuil XuMruecKuii
cocraB (B %): SiO; 60,62; Al;O5 25,72; +H,0 13,64.

Aaenbman u Papeiie OTPHILAKT H30MOP(DHLIE 3aAMEILEHHS B CTPYK-
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Puc. 1. CxemaTHuecKkoe nepcrneKkTHBHoe nsobpae-
HHE CTPYKTYphl MOHTMOpHJJoHHTa (no lodpmany,
Aupaento, Buasmy u ap.):

1 — gucnopoa; 2 — rHEpoKcH; J§ — anlOMHHHA, JKeaeso,
smaruuit; 4 — Kpemuufl, mHoraa amoMHHuL
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Puc. 2. Mojgeab CTPYKTYpPHl MOHTMOPHJLIO-
HHTa (no duaeabmany u Paseiie):

2 — THAPOKCHIT;
4 — amomuHnil.

3 — KpeMHHH



TYPHBIX CAOAX MOHTMOPHAIOHHTA H TEM caMbIM CUHTAKOT €ro CTPYKTY-
Py ypaBHOBeleHHoi — He HMelollell nukaknx 3apanos. 1o ux muennio,
oOMeHHaa cnocoGHOCTb MOHTMOPH/JIOHHTA CBf3aHa C 3aMelleHHeM
KHCJAOPOAA H THAPOKCHJBHBIX TPYIN; TOC/AEAHHE CB3aHbl C TEMH aTo-
MaMH KpPeMHHS, KOTOPble PACMOJOKEeHbl Ha [OBEPXHOCTH CTPYKTYPHBIX
c/710eB (cM. puc. 2). DaenbMaH cuuTaer, uTo VI KoMreHcauuu 6ananca
25%, Si-TempasapoB AOJIKHBI ObITh BBIBEDHYTHIMH.

[Tpenno:KeHbl H Ipyrue CTPYKTYpbl MOHTMOPH/JIOHATA KaK OTedecT-
BEHHBIMH, TaK H 3apy0eHbIMH HCCAeJ0BATeNSIMH, HO OHH ellle B Melh-
e cTermeHH 060CHOBAHDI.

OxoHYaTeJbHO HE 10paboTaHbl TaKixe HOMEHKAATYPbl H KaacCH(pHu-
Kalus TJIHHHCTBIX MHHepasoB. HanbGonee obulenpH3HaHHoll ABAAETCS
CTPYKTYypa MOHTMOPHJJIOHHTA, H300pa:kenHas Ha puc. 1 [36, 48, 84,
110, 127].

KpucrannoxuMuueckd MOHTMODHJJIOHHT, B OTJIHYHE OT KAOJHHHTA
Il aHAJOTHYHO CJI0JaM, caaraetcsi u3 Tpex caoes (2, 1]. Oann cTpyKTyp-
HbIl 3JIeMeHT 3JeMeHTApHOH sYefikH MOHTMOPH/JIOHHTA COCTOHT H3
JIBYX HapYIKHBIX KPEMHEKHCJAOPOAHBIX TETPa3/ApoB ¢ aTOMaMH KPeMHHA
B LeHTpax (cMm. puc. 1 u 2).

Bropoit cTpyKTYpHBIH 3J€MeHT KPHCTAJNHYECKOH pelleTKH MOHTMO-
PHJJIOHHTA claraeTcsi M3 MJIOTHOYMAKOBAHHLIX aTOMOB KHCJOPOAA HJMH
THAPOKCHJABHBIX TPYNM, MEXKAY KOTOPBIMH B OKTa3JApHYECKOil KOOPIH-
HaIHH PACMOJOKEeHbl aTOMBl AJIOMHHHSA, JTa aJIOMOKHCIOPOIHAS OK-
Ta3/IpHYeCcKas ceTKa pacroioKeHa Mex1y ABYMS 0XapaKTepH30BaHHLI-
MH Bblille KPeMHEKHCJOPOIHBIMH TeTpasaipaMHu.

CouneHenne ABYX TeTpa3ApHUYECKHX H OXHON OKTa3pHUYECKON CeTox
oOpasyer obluiHe cJIOH, KOTOpbie AIBJAAIOTCS HenpepbiBHBIMH B HanpasJe-
HHH OCel @ H 8 U HAJOKEeHHLIMH HA aHAJIOPHYHbLIE CJOH B HAMpPaBJeHH!
ocH ¢. Ha BepminHax TeTpasapoB B MpPOCTPAHCTBE MeK]1y ABYMS CJAOH-
CTHIMH NakeTaMu (N0 ocH ¢) pacnoJjaraloTes oOMeHHble KaTHOHBLI H MO-
JeKyJabl BoAbl (aM. puc. 1).

BonbmuneTBO Hoc/en0BaTesell CYHTAIOT, UTO H3OMOPHLIMI 3aMe-
LIEHHSAMH, B YACTHOCTH aJIOMHHHS HA MArHHH B OKTA3JApPHYECKHX CJOSX
MOHTMODHJIJIOHHTA, OOYCJAOBJIHBAETCA BO3HHKHOBEHHE OTPHILATEJLHOID
3apsila KPHCTa/IJIHYECKON pelleTKH, KOTOPbIH KOMIEeHCHPYETCs IJ1aBHbIM
o6pasom karuonamn Ca, Mg, Na n K. Otn KatHoHBI, pacnonoxeHubie
MEeXIy CJOSIMH, CBA3aHbl ¢ peleTKoll BeChMa HENPOUYHO H JIerKo BhITeC-
HAIOTCA, T, e. oOMeHHBAIOTCA. B ¢BA3H ¢ 9MuM KpHCTaMIHUecKHe pemier-
KH MOHTMOPH/IJIOHHTA, canonuta, Geff1eJ1HTa H HEKOTOPLIX APYrHX MH-
HepaJioB 3;[‘01‘31 Tpynnubl (B OTJHYHE OT CJI0L) CTAHOBATCH JaGHIBHBIMIL
MO BO3/IeHCTBHEM BOJbI H IOJISIPHBIX MOJIEKYJI, IPH 3TOM peleTka pas-

ABHraercs no HanpasJeHHIo ocH ¢ ot 14 jgo 30A, a HHOr1a nNpoHCXOANT
MaTepHanbHOe pasoluieHue CJIoes. ;
.B ECTECTBEHHOM COCTOSIHHM MOHTMOPHJJIOHHT 06JafaeT HemocTosAH-
HOH TOJILIHHOH CJI0fl, YTO 3aBHCHT OT COCTAaBAa OOMEHHLIX KATHOHOB H
KOJIHY€CTBA MOJSIPHBIX MOJIeKyJ BOAbl. MesknaockoctHoe paccrosiine
NepBoro 6a3a/ibHOrO OTpaxenus (dgg) HACHLIIEHHOTO KATHOHOM HAT-
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pHA MOHTMOpH/AOHITA cOCTaBAgeT 0KO10O 12,5A, a iasa HacbliteHitoro

o
katnonom Ca—oxono 154 A. B oOMenHoMm KOMILIEKCe MPHPOTHLIX
MOHTMOPHJIJIORHTOB OAHOBpeMenHo colxepxkatcsi Na, Ca u jpyrue xa-
THOHBI H B CBfI3H ¢ 3THM paccrosinie doo; PHOOPETAET NIPOMEKYTOTHOE
o

3Havenne npoTHs Teopernyeckoro (14A; cm. puc. 2).

[lpusenennsie  KPHCTANJIOXHMHYECKHE OCOOEHHOCTH  MHHEpaJos
MOHTMOPH/IJIOHHTOBOH TPYIIbl 06YCA0BIMBAIOT OCHOBHbIE ¢BOHCTBA GeH-
TOHHTOB — CNOCOOHOCTL K OOMEHHBLIM peaklHaM, axcopluuio, Habyxa-
HHEe H T. I

BeHTOHHTOBLIE TJHHLI PAa3HOTHMHBIX MECTOPOMKIeHHi, Hapaay ¢
FAaBHBIMH NOPOA000PA3YIOLIHMHE  MHHEpaJaMH  MOHTMOPH/LIOHHTOBOI
TPVIIMILL, B IePEMEHHBIX KOJIHYECTBAX COAEPIKAT BKAOUSHHS APYTHX I/IH-
HHCTLIX MHHEPAJIOB, I0JEeBLIX WNaTOB, THAPOOKHCIOB XKeJ/e3a, Kapboma-
TOB, Cy/ab(aToB, MHHEPAJOB KpemHe3eMa, yle/aeBUIHX OT Pa3/okKeHHS
MaTepPHHCKHX NOPOJA Pa3HbIX CHAMKATOB, a TaKie PYAHbIX MHHEpPaJoOB,
OpraHHYecKkoro BellecTsa I Ap.

VKa3aHnHble [OCTOPOHHHE [IPHMECH B 3HAUHTE/JNbHOH cremeHH H3Me-
HAIOT CBOHCTBA GEHTOHHTOB, a NpH GOJbIUHX COMAEPKAHHAX ITHX BKJIO-
YeHHI HCTO0Jb30BaHHE GEHTOHHTOB B OTAEJNbHBIX 00JacTAX HAPOLHOrO
X035IHCTBA CTAHOBUTCH HEBO3MOMKHbLIM. ‘

K GeHTOHHTOBBIM IVIHHAM CJeyeT OTHOCHTh IMIHHBI, KOTOpPbie caara
IOTCS TJIABHEIM 06pAa3oM H3 aJIOMHHHEBLIX H MArHMEBLIX WJIEHOB MOUT-
MOPHJIJTOHHTOBOMH rpynibl, ¢ pasdyxaiolleii KPHCTAJNIHYECKOH peLIeTKoil,
a TaKkxkKe BO3MOMKHO CMELIAHHOCJIOHHLIX TVIHHHCTHIX 006pa3oBauuii, ¢ co-
AepianueM MOHTMOPHIJIOHHTOBOTO COCTaBJASIOWIEro He MeHee 60—
70%,. BeHTOHHTAaM JOA#HBI OBITH PHCYILH XOPOIIO BbIPAsKEHHBIE CBOMH-
cTBa oOMeHa KaTHOHaMH (oOMeHHAs eMKOCTb He MeHee 60 me -3k na
100 2 rawmnbl), gHclnepcHOCTH, agcopOunh, Habyxanusa (AAs LIeJ0UHbIX
pasunoBuaHOCTell) H T. A. B cBA3H ¢ TeM UTO NAaABITOPCKHTOBLIE TAHHDI
110 CBOHCTBAM H HEKOTOPbIM 00/1acTAM pHMeHeHus (B GYPOBLIX pacTBO-
pax, npHMeHsieMblX npH GypeHHH CONEHOCHBIX OTVIOKEHHI, u aAp.) Gau3-
KH K OBHTOHHTaM, Ha JaHHOM 3Talle H3YYEHHOCTH HX CJAeIYeT OTHOCHTH
K rpynne Gerronutos [70, 71].

I1pon3BoauTh KONNYECTBEHHLIH MHHEPAJOTHYECKHH anaan3 6eHToHI-
TOB 3aTPYAHHTEJIBHO, OCODEHHO NPH MaccoBOM Hx H3yuenuu. [Tostomy
OpPHEHTHPOBOYHBLIM KPHTEPHEM OLEHKH GeHTOHHTOB B HEpPBYIO Ouepelb
CIeYeT CUHTaTh BeAHUHHY oOMenHoil emkoctu. Onpesenenye Koandect-
Ba MOHTMOPHJJIOHHTA BO3MOZKHO TOJBKO [IPH €r0 COMEp:KaHHH He MeHee
609% npu yCJOBHH BBIFOJHOTO COYETAHHS MOHTMODHJJIOHHTA ¢ APYTHMH
NOpOL00OPA3YIOUIMMI MHHEpaaaMi GEHTOHHTOB,

BentounTosble ranHbl M0 CBOHCTBAM lle/eco00pasHO JeJHTh Ha JBe
OCHOBHbBIE TPYINbl — LIEJOUHBIC H IIeJ04YHO3eMeabHble, K moc/aes nHm
OTHOCATCA YyKa3aHuble Bbilne (yaeposbie 3emaH, GJIOpHINH, aZcopOLLH-
OHHbIE H OTOENHBAIOULHE TIHHbI, THIHYHBIM NPeICTABHTENeM KOTOPHIX B
CCCP saaserca rymGpui u3 ['yMOPHIICKOTO MECTOPOKAEHHS,

HamGonee tunuunbiMH e 0UHBIMH OeHTOHHTAMH (¢ npeobaagani-
eM OOMEHHOTO HATpHA) CJAy}KAaT [VIHHBL MecTopoxaenuit Lluxuc-y6ann
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(HHKHAH TOPH3OHT — ACKailreab) AckaHcKoif rpynibl MECTOpPOXneHuil
B pysnunckoin CCP, Capuriox B Apmanckoit CCP, Taranck (nuxnnii
naact) B Bocrounom Kasaxcrane, Ornanap (Genasd pasuocts) B Typx-
menckoit CCP, Aszkamap (Genaa pasnocts) B YaGexcxkoit CCP, [lui-
#eBck B Ykpanuckoil CCP. THmnunbiMu 1ie104H03eMenbHbIME (¢ Tpe-
o6aajanueM OGMEHHOIO Kajbllisi) sIBASIOTCH, KpoMe TyMOpuHa, Gento-
HATBl Mecropoxaenuil Llnxuc-y6ann (BepXHHil TOpH30HT — aCKaHIJIH-
#a), Ornanas, Taranck (Bepxuuii c/ioit, posossiit), Xauaap s AsepOaii-
Mxkawekoit CCP u xp.

Ilenounsie Genrouutsl, nanpumep, Ackauckoro, Tarauckoro, Ca-
PHTIOXCKOTO MeCTOPOKIeHHH B KycKe HMEIOT DaKOBHCTLI H3JIOM, BO
BJIAJKHOM COCTOSIHHH YPe3BblYaHHO NJIACTHUHE, HANOMHHAIOT MBIIO, MPH
PACCHOCHHH HA OTAe]bHbiE KpYiHbie Kyckn obpasyior Gaectsiue no-
BEPXHOCTH, HX MOXKHO pa3pe3aTb Ha BecbMa TOHKHe TPOCBeYHBAIOULHE
MAACTHHKH; BO BIAXKHOM COCTOSHHU B MeCTaX BBIXO/IA HA AHEBHYIO T10-
BePXHOCTh TaKHe GeHTOHHTE 00pPa3yloT nacToobpasnylo, IGUTH TEKYUYio
Maccy, Kotopasi noc/je BLICYIIHBAHHs CHJAbHO cOKpallaercs B o0beMe H
pacrpeckuBaercd. [IpH MOBTOPHOM YBJAKHEHHH MPOHCXOAHT HEPABHO-
MepHoe HabyXaHHe YaCTHIL IVIHHBI, B pe3yJbTaTe YETO NOBEPXHOCTb 06~
Ha)KeHHSl CTAHOBHTCA H3BHJIMCTOH, KapaKyJeBHAHOMH, YTO SAIBJAsSETCA O1-
HUM H3 [TOHCKOBBIX TIPH3HAKOB A5 00Hapy:KeHHS L1eJ0YHbIX GeHTOHH-
TOBBIX TVIMH.

Jpyrue pasHOBHAHOCTH, HANPHMED GEHTOHHTORBIE IVIHHBI MECTOPOIK-
nenuit ['ym6pu, 3anomenck B KemepoBckoil o6aacTi H Ip., B €CTeCTBeH-
HOM BHJE MPeacTaBaAloT cofoit MIOTHYI0 KAMHENONOOHYIO, CPAaBHHTE b~
HO TBEPAYIO MOPOAY, KOTOpas B BOJe pacchimaercd, we o6pasys macro-
ofpasHyo Maccy HAH yCTOHYWBYIO CYCNEH3HIO.

BeHToHuTOBBIE [VIHHBI B TPHPOAE BCTPEUAIOTCH CAMbIX PA3MHUHBLIX
IIBETOB; 0OJbLIeH YaCTbio OHH OKpalleHLl B cepbli, 3eJIeHOBATO-Cephii,
6ypsiii, KpeMoBbIH, peike OGeabiH 1BeT. BeHTOHHTH GeJOTO 1BETa BOOO-
me serpevaiores peako kak B CCCP, tak W B ApPYrHX cTpaHax.
Cpean u3BecTHbIX OTYeCTBEHHLIX GEHTOHHTOB GeJbLIMH TJAMHAMH Tpe-
CTABJCH [I1ACT MOL{HOCTHIO 1 A Jmiub Ha MecTOpoxAenusix Ormauast u
Asgamap. Oun OTAHYAIOTCA OT APYTHX PA3HOBUAHOCTEH GEHTOHHTOB TeX
/e MECTOPOXKAEHHI BLICOKOH HOHHOOOMEHHOH CrIOCOOHOCTHIO (OOMeH-
Hasl eMKOCTb MOYTH UEJHKOM COCTOMT H3 OOMEHHBIX LIENOUHBIX KaTHO-
HOB HATpPHA), HHTEHCHBHOM HAa0yXaeMOCThIO B BOJE, AUCNIEPCHOCTbIO (CO-
Jep:KaHHe TOHKOH KOJMJOHAHOH (paKUuH ¢ pa3mMepaMH UYacTHI[ HHKe
1,5 mx npepsimaer 90%). 3a pybexom Mmecropoxienue [lonua (oauH
13 TlonTuitckux ocTpoBos B Mtamuu) <10KeHO GeJbiM GEHTOHHTOM, KO-
TOPHIH XapakTepH3yercA BBICOKOH KONMOWAHOCTbIO, CHJABHOH Habyxae-
MOCTBIO B BOJE H T. .

Cneunduyeckne cBoiicTBa GEHTOHHTOBLIX [VIHH H NPOJYKTOB HX mne-
pepafoTKy NO3BOASIOT ¢ GOAbLUIOK 3(PPEKTHBHOCTHLIO HETIONL30BATH HX
B PasJHYHLIX 06/1aCTAX HAPOAHOTO X03siiCTBa: B HedTenepepabaTbiBaio-
Lei, MacjJOKHPOBOH, XHMHUECKOH, MHIEBOH, TORKOKEPAMUILCKON, Me-
TaJ/IypruYeckoi, MblJIOBapeHHOH, papMalesTHYeCKOH, napdomMepHoil,
OymaKHOH NPOMBILIIEHHOCTH, B GypOBOM JeJie, JHTEIHOM IPOH3BOACT-
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Be, MU aroMepaluu pyl, B TOPHOTEXHHUCCKHX H HPPHTAUHOHHBIX CO-
OpYIKEHNSIX, B SHEPreTHKe, CENbCKOM H JIeCHOM XO3AHCTBAX, B CTPOH-
TeNbHON TeXHWKe, JKHBOTHOBOACTBE M MHOTHX ApyrHx o6jacTaX Hapol-
HOTO X03fficTBa.
. OreyecTBeHHOE N1POH3BOLCTBO GEHTOHHTOBOM MPOXYKIHH HAYHHALT-
¢ ¢ TPHALATHIX TOJNOB, Koria Gbia HAYATa NPOMBIILICHHAS paspa6or-
ka T'ym6puiickoro mectropoxiennd. Jlo storo nepHoia ais nedTerne-
pepabaThiBajoulefl TPOMBILIIEHHOCTH HMIOPTHPOBAMHCL 3apyGerkubie
MHHepaJbHble aTcopOenTs — dyaeposast 3eM/d H QJIOPHINH.

Baaronaps nJI0XOTBOPHON NeATENLHOCTH COBETCKHX YUEeHbIX, Npew-
1e scero A. E. ®epcmana, A. A. Tsamupemnase, C. C. dunarosa, a
TakmKe B lUeMoM Konaektusa KaBkazokoro HHCTHTYTA MHHEPANbHOTO
coipbsi (KUMC), npompiuiennocts CCCP nosyunaa BEICOKOKAYeCT-
BeHHbII MHHepaJpHbll axcopbent — rym6pus. Ecmn B 1929—1930 rr.
n06biya ryMGpHEa 15 HedTsAHON npombmenuoctn AsepGaiiKaucKoi
CCP cocraBasiia 3—>5 ThiC. T B TOM, TO B TOCJA€AHHEe MOALI OHA JTOCTHIJIA
150—200 Terc. 7. Onnako # Takoe KoJWIecTBO GEHTOHHTA He MOMKeT
ofecTieunTh pacTyllyio nmorpeGHocTh HedTenepepabaToiBaomleidl H aApy-
rux obJjacredl IPOMBILIJIEHHOCTH B 0TOEHBAIONIUX TVTHHAX.

Cuietyer OTMETHTB, YTO COBpeMEHHOe cOCTOsiHHe GeHTORHTOBON Mpo-
murengoctd Coserckoro Coio3a, B TOM uHC/Ae NPOUIBOACTED OTHENH-
RAIOIMUX TJVIHH, HE VAOBJIETBOPSIET NOTPEOHOCTH HAPOJHOrO X03sicTBa
[77].

B nacroaumee BpeMst ipHMeHEHHe Pa3JHUHBIX THIOB GEHTOHHTOB M
IPONYKTOB HX TepepalOTKH B NPOMBILLIEHHOM Maciitabe, mo CyIecT-
By, orpannynBaercsa HedrenepepabaTeiBaoUIeH 1DOMbIIIIEHHOCTRIO, GY-
POBHIM JIeJIOM H JHTeHHbIM nponssoacTsoM [77, 78]. Tax, nanprmep, B
1965 r. norpeGHoCTb GEHTOHUTOBLIX IVINH (pakTHUECKH cOCTaBHaA: A
Oyposeix pactBopoB 360 teic. 7, wau oxkoao 58%: wedrenepepabathl-
ratomed npombitiennoctd 140 Ttoic. 7, wan 22,6%; awrefinoro npous-
roncTRA 85 Thic. T, wan 13,7% wu mas npounx norpebutenei 35 Thic. 7,
wan 5,7%.

Eskeronnast morpe6noctb napoanoro xossiicrsa CCCP B pasanu-
neIX GeHTOHHTAX B GJHXKalilIUe TONB OpUeHTHpoBoUHO cocTarut 2000—
3000 TriC. 7.

W3 muorouncaennslx BuaoB npoayknnu GenrountoB 8 CCCP npons-
BOJAATCS TOJNBKO OEHTONOPOUIKH B KOJHYECTBE, 1ajexo He obecneunBalo-
meM moTpebHOCTL Naxe GYPOBBIX pabOT M JHTEHHOTO TIPOH3BOACTBA.
Masnbie MacmtaGel npoH3BOICTBA ITOH MPOIVKIIH OGVCIOBAHBAIOT €e
BEICOKYIO ce6eCTONMOCTh.

Tloxa we opranusoBano npoH3BOACTBO AKTHBHPOBAHHLIX GEHTOHH-
TOB, B KOTOPHIX OCTPO HYKAAIOTCH SHMHUYECKAs, MACAQKNPOBAS TPO-
MBIUIJIEHHOCTh ¥ MHOTHE RpPYrHe OTpacau sanoanoro xossiicrsa. Tlep-
suifi B CCCP aktnBainnonuslii 3aBon B r. Maxapanse na Gasze ackaH-
CKHX GEHTOHHTOB NPOH3BOAHTENBHOCTBIO 10 Thic. T B roa perynaet B
crpoit. ITpoaykuus sroro 3aBoxa Moker ofecneuuts norpeGHOCTb TOMb-
KO Malc/TOKHPOBOH NMPOMBIIIJIEHHOCTH TipuMepro Ha 30—35%,

Hcnonib3oBanne GeHTOHHTOB BOOGIIE, 0COGEHHO —aKTMBHPOBANHBIX,
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nact Goaslioi skonommueckuit adpdexr [77]. [Tostomy B nacrosauiee Bpe-
msi Bo muorux paiionax CCCP nposoxatca paGoThl no BbIABJIEHHIO H
H3YUEeHHI0 MecTOpoKAeHHil OeHTOHHTOB M CTPOHUTEJbCTBO HaA HX Oase
IIPOH3BOACTBEHHBIX NPEeXNPHATHIL

Ha teppuropun Coserckoro Cow3sa u3zsectio okoso 500 mecTopox-
JIeHnit 1 npossaennii raun 6enTonuToBOro THna. M3 nux 27 Mectopoik-
JIeHHH pa3BelaHo N0 NPOMBILIEHHBIM KAaTeropuAM H B3ATO Ha rocy-
JLApCTBEHHDLIT 6aﬂauc ¢ 3anacamu no coctosinnp na I/1 1966 r. B xoan-
uectse 364 mau. v (Banancel sanacos na aacopOuHoHHble 0 (POPMOBOU-
HBIE TJIHHBL, 1966 r.). OxHako raviHEl HEKOTOPBIX PAa3BeIAHHBIX MECTO-
POKAEHHH TEXHOJOTHYECKH H3VYeHbl HeA0CTATOYHO, YeM H BLI3BAHO He-
000CHOBaHHOE iX OTHEeceHHe K aJCOpOIHOHHBLM H cOOCTBEHHO «OEHTOHH-
TOBLIM» pPa3HOBHAHOCTAM. J/A r/IMH HEKOTOPHIX MECTOPOXKAEHHI, MpH-
BeJleHHublX B DajaHcax 3anacos 10 aJAcOpPOUHOHHBIM H (POPMOBOUHbBIM
rJaHHaM, He olpeleJeHnl coctap 0OOMEHHbIX KATHOHOB H PHMepHOe KO-
JMUECTBEHHOE COJeP/KAHNEe MHHEPAJOB MOHTMOPUJIOHHTOBOH IPVIUILI.
B cBA3W ¢ 3THM 3ATPYAHHTEAbHE NX THNH3ALHA H BO3MOKHOCTL pa3ie-
JEHHS Ha ULeJOUHbIe H 11eJOYHO3eMelbHbple pasHoBuinocTH. Tak, no pa-
Hee NPHHATOH KaaccudHKannu K OGEHTOHHTAM OTHOCHJIHUCL Te IJTHHBI,
KOTOpble HAMEYaJHCh JJA HCNOJb30Bauus B Oyposoit npaxtuke.. Hpu
3T0oM 3(eKTHBHO HCIIOJb3YIOTCS LIeJOUHLIe DeHTOHUTHI, TaK KaK Iie-
JOUHO3eMedbHLIe Pa3sHOBHAHOCTH TPedyloT 06paboTKH KaJbLHHHPOBAH-
Hoit compoii. [Ipuseienneie B Oasance 3anacos rauubl Jlucoropexoro, be-
pexkanckoro, [opb6ekoro, Kypuesckoro, Kenecckoro u apyrux mectro-
pOXKAeHHiT OWHOOYHO OTHECeHbl K OeHTOHHTaM (B CTapoM NMOHHMaHHH),
a rAnHbl JIIOGHHCKOrO H APYIrHX MeCTOPOKIAEHHH — K afCOpPOUHOHHLIM.
Canusl, oriecensbie K nepsoit rpynne, GpakTHIECKH ABAAIOTCA HIEJ0UHO-
3eMeJbHLIMHA; JIOOHHCKHE TVIHHBI SIBAAIOTCH NIEJOMHBIMH. 3amackl Bbi-
COKOKAaYeCTBEeHHLIX OeHTOHHTOB, 0COOEHHO LUEJOUHLIX HAOYXaloUHX pas-
HOBHAHOCTEH, C/eAYET CHHTATH CPABHUTENbHO OTPAHHYEHHLIMH.

[Tpusenennrie Bollle HaHHble H 00OONIeHHE MaTepuasia 10 KJAacCH-
¢uxanuy OEHTOHHTOB NO3BOJIAIOT PEKOMEHAOBATH CJAEAYIOLLee: YHCIHB-
muecs Ha 6ajaHce IVIHHBL aACOpPOUHONHBIC, OEHTOHUTOBLIE U HEKOTOPLIE
Pa3HOBHAHOCTH (HOPMOBOYHLIX IVIHH (MOHTMOPH/JIOHHTOBOIO cOCTaBa)
esiecoofpas3nee paccMaTpPHBAThL 1101 OOUIHM HAa3BaHHeM OEHTOHHTOBLIX
raut. [Tpn 3T0M HE0GXOANMO BBIIEAATH LIETOUHbIE, LIEJI0UHO3eMeNbHbIC
M MaALITOPCKHTOBLIE pa3HOBHAHOCTH, Takoe obluee Ha3BaHHe ¢ COOTBET-
CTBYIOLIIHM INOJpa3jiejeHneM o00JerdynT NMpaBHIBHOCT OPHEHTHPOBKH
MHOTOUHCJIEHHBIX [MOTpeduTe el OCHTOHHTOBLIX IVIHH H IIDOAYKTOB HX
nepepaGoTKH.

XHMHWYECKHH COCTAB BEHTOHWMTOB

ITo xumMHuUeCcKOMY COCTABY NPHPOLHLIE GEHTOHHTOBbLIE FJIHHDBI Pasany-
HBIX MECTOPOZKAeHHI M OTAEJbHbIE PA3HOCTH ITHX [VIHH B [Ipeieaax oi-
HOTO H TOTO K€ MeCTOPOMKJEeHH 4acTo 3HAYHTENbHO OTIHYAIOTCA APYT
OT Apyra. IT0 OGBACHAETCA He TONLKO PA3JHYHBIM XApAKTEPOM Mate-
PHHOKHX NMOPOJ, AABIIMX HA4aJ0 oOpasoBauuio GEHTOHHUTOB, H YCJIOBHII
najabHefero ux npeo0pasoBanus, HO U TE€M, 4TO 3TH IVIHHbL B NPHPOA-
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HOM BHIle MOYTH BCErna B PA3JHUHON cTerneHH 3aCOPeHbl MOCTOPOHHHMH
BK/TIOUEHHAMH.

Bonee waM MeHee TOUHVI0O KAUYECTBEHHYIO XapaKTepHCTHKY NPHPOL-
HBIX GEHTOHHTOB IO OJHHM TOJbLKO pe3yJbTaTaM HX XHMHYECKOro aHa-
JH3a AaTh Tpyano. s cpaBHHTENBHO YHCTBIX GEHTOHHTOB COLEPKaHie
OTAENbHBIX KOMIIOHEHTOB, B YACTHOCTH OKHCJOB KpPeMIHS H aJiOMHHHA,
H HX MOJIEKY/SiPHOE COOTHOIIEHHE ABIACTCA XapaKTepH3YIOUHM TpH-
3HAKOM. YUHTHIBAs 3TO, H3 NMPHPOAHLIX 00PA3IOB IVIHH BIAEJAAOT TOH-
koaucnepchyio (Menbwe 0,001 ma) ramnuctyio (ppaxuHio H ee aHaJu-
aupywot. Mcxons n3 reopetHdeckoil (GopMybl MOHTMOPHITOHHTA MOJle-
KyJsipHOe COOTHOIUEHHe OKHCJI0B KPeMHHSI H AJIOMHHHS He 10JIKHO
6biTh HHKe | :4; 115 MHHEpPasoB HAPOCTIOAHCTON PYINLI 3TO COOTHO-
wenye 6auako 1:3 u xaoanuuurosoit 1:2.

B rta6a. | npuBenen XuMHUeCKHH cocTaB OEHTOHHTOBBLIX TIVIHH OC-
HOBHBIX Mectopoxaennii CCCP.

IMpusenennbie B TabJ. | XUMHYeCKHe aHANH3BI, KaK U aHAJH3bl NPH-
POAHBIX OEHTOHWUTOB M BBRILEJEHHLIX M3 HHX KOJJIOWIHBIX (paxiiuil, He
JIOXKATCSH B PAMKH TeOPeTHYeCKOro cocraBa MHHEPaJoB MOHTMODPHJIO-
HHTOBOH FpPynnel. 3T0 00YCJAOBJAEHO NPHMECAMH HEeTIHHHCTHIX MHHepa-
JIOB H CTAJAHHHBIM H3MEHEeHHeM TIJIHHHCTLIX o0pasoBanuii. B cBaA3u c
ITHM pacyer NaHHbIX XHMHYECKHX aHAJH30B Ha KPHCTa/JJIOXHMHUYECKHE
(opMysibl caenyeT BecTH OYeHb OCTOPOKHO. Taxue pacueThl LOJHKHBI
IIPOH3BOUTHCS /IS TAKUX IVIHH, B KOJJIOHIHBIX (PPAKIHAX KOTOPHIX CO-
JepPIKHTCA MaAKCHMaJbHOE KOJHYECTBO OXHOTO IVIHHHCTOTO MHHEepanaa
(ne menee 95%). ITpumecn KapGoHATOB, THAPOOKHCIOB XKeje3a H Map-
raHia, a Takxe OpraHHyeCKoro BelllecTBa MOTYT ObITh V1AJMeHbl 10 0po-
BeIeHUA XHMHUECKOTO aHa/H3a H3BECTHHIMH CnocoGaMi H peakTHBAMA.
Kpucrananyeckast pemerka FIHHUCTONO MHHEpala He 10JxkHA OBbITh
pa3pyluiena, 4To MOXKHO NPOKOHTPOJHPOBATH ONTHYECKHM H PEHTTeHO-
CTPYKTYPHBIM aHaJH3aAMH.

Huxke npuBoaaTcs KpHCTAJJIOXHMHYECKHE (OPMYAL MOHTMOPHIJIO-
HHTA, BBIICNEHHOr0 H3 GEHTOHHTOBLIX I'VIHH HEKOTOPBIX MECTOPOKIeHHil
mMiupa. GopMyan paccuMTaHbl [0  YCOBEPUIEHCTBOBAHHOMY METOAY
b. B. 3sruna [84].

Mecropoxaenne Moutmopnanon (®panuus)
(Al,6sMgo,36F e0,04) [Siz,88A10,12010] (OH) 5
Pyanuk Befinean (Koaopano)
(Al54Mgo,07Feq,43) [Sizs5A10,42010] (OH)
Mecropoxaente Capuriox
(Aly,5sMgo,0:F €0,30) [Si4O10] (OH) 2

Mecropomaenne Oraanmnst
(Aly,33Mgo,34Feq,05) [Sis0s010] (OH) o
Mecroposkaenne Lluxuc-y6aun (ackasredin)
(Aly5 Mgo.30 Feyos) [Siges Alowe Oyl (OH),
Mecropomaenne T'ymGpu
(Alj,3 Mgouq Fepas) [SidO4] (OH),
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ITpu nuTepnperauun XUMHUECKHX aHaJH30B GEHTOHHTOR Hal0 oOpa-
THTb BHHMaHHe Ha cjeiviolilee: nosbilienHoe comepxanne Al,O; (Go-
nee 25%) B npHPOAHBIX GEHTOHHTAX M NOTEPH TNPH NPOKATHBAHHH
(6oabwe 10°) ykasbiBalOT HAa BO3MOMKHOE IPHCYTCTBHE B [JIHHAX MH-
HepaJoB KaoJuHHTOBOH rpynnel, a KoO (6oabwe 1,5%) — ruapocaion.
Ecan B romunax obuapymxusaercs Gouabine 3%, MgO, To npoGa nonxua
ObITb MOJBEPTHYTA MHHEPAJOTHYECKOMY KOHTPOJIO HA TaJLITOPCKHT.
Tannbl, copepxalilie oKHCh Kadbitha (Goabuie 5%), a Takke OKHCh H
3aKHCh Kenesa (Goablie 7%), B page cayuaes MOTYT 0Kas3aThesd HH3IKO-
KaueCTBEHHBIMH. !

MOHOOBMEHHAA CMMOCOGHOCTb

AncopGupoBaHHble HOHBI, HaXOAACh B MOABHKHOM COCTOANMH, 3
BOJIHOM cpejie THAPATHPYIOTCA, T. €, KaxK/AblH KaTHOH OKpysKaercsi 60/1b-
WIUM HJIH MEHBLIHM KOJHUYECTBOM MOJeKya Boxabl, HawGosbiuei ruapa-
THpyioniell cnocoGHoCThI0 061a1a10T HOHLL LEJOYHBIX MeTaJIoB, B ua-
ctHoctn Harpus. Houpr e uenoynoseMebHBIX MeTalI0B (KajbuHii,
MarHui) o0/1aKaioT 3HaYHTENbHO MeHbllell THApaTHPYIOLLEeH crnocofHoc-
TblO; elle MeHbIUell crnocofHOCThIO K THApaTauun o6JazaloT Tpexsa-
JIEHTHbIe HOHBI. B 3aBHCHMOCTH OT pOja KaTHOHOB H HX KOJHUecTBa BOJ-
Haf 00OJIOYKA NEePBHYHBIX HacTHI IVIHH MOAKET HMeThb PasaHuHYIO TOJ-
HIHHY.

C Toukn 3peHHs KOIOHIHOH XUMHM KOMJIOMJAHAS YacTHILA C OKpY-
JKAIOMHMH THAPATHPOBAHHLIMH HOHaMHi obpasyer muueany. B nocaen-
Hell rHApaTHPOBAHHBIE HOHBI PACNOMATAIOTCH B 3aBUCHMOCTH OT X HEfi-
Tpanusyiolleii cnocobnocti. AjcopGHpoBaHNbie KATHOHLI B BOJIHOI Cpe-
e BOKPYT fi/lpa MHLEM bl pacrnoaaraiorcst IHP(y3HOo; BCICACTBHE 3TOTO
cOBOKynHOCTh AHG G y3HOpaCTION0KEHHBIX KATHOHOB U CBA3AHHBIX C HH-
MH MOJIeKyJ BOAbl HOCHT nasBaume audipysnoro caosa. Tommuna and-
Gy3HOro /108 3aBHCHT OT KOJHYECTBA H pojia axcopOUHOHHBIX KaTHO-
HOB M JOCTHraeT HauGo/ibliei BeJUYHHbI B cayyae npeobaajanus HOHOB
LIEJIOYHBIX METaJJIOB (HanpHMep, HaTpH§).

ITox meficTBHEeM HATPHEBEIX COJelt MOTYT OBLITb 3aMellleHbl BCe KaTi-
oHbl UG Y3HOTO €105 YaCTHIL GEHTOHHTA KATHOHAMH HATPHsI, B PE3YJlb-
TaTe YEro MCKYCCTBEeHHO 0oOpa3dyercsi HATPHEBLI LLEJOYHONH GeHTOHHT.
Bosee mpocThIM H GBICTPLIM CHIOCOBOM 3aMelleHHsi KaTHOHOB AH(PY3-
HOTO CJIOSi HA HATPHI ABAAETCA 3aMelleHHe [IPH [MOMOILH HATPHEBBIX
coJiel, aHMOHBl KOTOPLIX 00pasyloT B BOJAe TPYJAHO PacTBOPHMBIE COJIH
C KATHOHAMH BBHITECHSIEMBIX 3JIEMEHTOB, IMIaBHbIM 00pa30M KaJblHf H
MarTHHA. TakyMH CONSMH B HEePBYIO odepeldb ABJASIOTCA COJH nHpodoc-
tdopuoit xucaotel (Na P,0;), ¢ koropoi Kaabuuit H MarHHii odpasyilor
mouTH HepacrBopuMeie coiu (CasP»07), a Takike rTpuHarTpuii docedar
(NagPO,), xapbonar (NasCOs) u 1p. B cBolo ouepenn uie/ounble nat-
pHeBble OEHTOHHTH NOA JAeficTBHeM coJell KaJbLust # MarHHA, HaIpH-
mep CaCly, MgCly, nepexonaT B KaabiHeBble i MarHHeBble GEHTOHHTEI.

KonnuecmBo OGMEHHBIX KaTHOHOB OOBIYHO BBEIPAXKAETCH B MHJLIH-
rpaMM-skBuBajieHTax Ha 100 e cyxoit rauHbl, MHOTOUHCACHHLIMH ONbl-
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Ta6auna .l

XHMHYECKHI COCTAB GEHTOHHTOB OCHOBHBIX MECTOPOXKIACHHI ccere
Coaepkanue, %
Hanvenopanue MecTopoiienni
GeuTOHHTOR 5i0, | Tio, | ALO, | Fe05 | FeO | MgO | CaO | Na0 K,0 50, | Baara In. mn| Cymma
Baxp\meacm)e (HOmuuiit Caxa- ;

M) 62,60 — [16,20] 1,28 | 0,14 | 1,21 | 1,17 | 2,49 | 1,3 — 6,14| 7,85| 100,38
BukasHekoe ("ldTapcKasr ACC P) 46.80| 1,10 |20,90| 6,79 | — | 2,25 | 2,55 | 0,70 | 1,90 | — 6,54 (10,5 | 100,03
CuMblLABCKOR (K\ilﬁblllleﬂ(‘haﬂ

00aacTh) " Tl 47,40) 0,92 [22,15| 6,20 | — | 2,54 | 0,80 | 0,45 2.13]10.29| 7,10{ 9,92| 99,90
Bepxuee H)pﬂaTcum, (Tarap-

cxag  ACCP)- . 45,20| 0,83 | 18,80 8,04 | — | 3,08 | 2,62 ' 0,98 2,04 1,83 ! 6,24 10,60 100,16
Kypuesckoe (\‘KpallHLKaﬂ e P) 49.95| 0,15 (18,86( 3,29 | — -1,33 4,22 11,02 0,29 | ~ 7,28 8,80( 99,19
Uepkacckoe (Yxpaunuckan CCP)

(¢ mpeoGraganuemM MOHTMO-

PHJIOHHTA) EoRE SRR i 10 ) RO 19,12| 7,29 | — | 2,05 0,60 | 0,50 | 0,45 | ~ 9,80(,.9,0 | 100,23
Uepkacckoe (na JBITOPCKUTOBbI \ [

€710i1) ; 54,701 0,36 11,52 6,36 | 0,11 | 5,75 | 0,74 | 0,25 1,20 ] — 8,90| 9,74 99,63
INeckosckoe (yhpa:mcn\as CCP) 66,70 0,60 13 76| 5,06 | 0,42 | 0,39 | 1,07 | 0,25 | O, 120 | 0,05 | 6,20| 5,20 99,72
Tarauckoe (Kasaxckas CCP) . 58,43 — 19.35] 2,00 | —g | 3,18 10,75 /0,50 | 0,10 | 0,89 ( 7,23 7,35| 99,78
Keaecckoe (Kasaxckas CCP) . 54,84 0,81 |15,12]| 6,74 | 0,2 3,68/1,32|1,75(1,3 | 0,15 | 8,14| 5,78) 99,80
Askamapckoe (Yabexckas ((P} 57,32 S 188015, [ i— 0,01 (0,72 12,82 | 1,8 | -~ 7,20( 6,02 | 100,01
Oraanasinickoe  (Typkmenckas

CCP) gt e, SR S 57,60 — [16,12] 1,03 - | 2,90 | 2,98 | 0,74 0,26 |- — [10,17] 8,111 98,91
Xa}mdpcxoe (Asepbaiikan- . :

5 A B L el L 53,64| 0,26 |16,39] 2,73 | — | 4,32 | 2,12 1,19 | 0,77 | 0,06 | 11,04| 7,36| 99,88
Capurioxckoe (ApmsiHckas

CCP) 50,96| 0,42 [ 16,86 6,73 | 0,05 0,95 (3,78 | 1,94 | 1.05 [ 0,06 | 9,15| 7,921 99,87
Fymﬁpnucxoe (prmncxaﬂ

CCP) : 56,94 0,31 |16,15] 2.57 0,12 [ 2,59 | 1,36 [ 0,14 1,06 | 0,50 |11,46| 6,59| 99,79
lencyﬁaucxoe (acxaurerlb) 53,14 | 0.38 17,74 | 3,98 | 0,22 | 4,64 2 411,82 0,64 | 0,07 | 9,15 6,71 100,70
Llnxncy6Ganckoe (acKanrauna) 54,50| 0,29 |18,38( 3,0 | 0,18 | 3, 62 0, 58 1,70 | 0,51 | 0,20 |10,12{ 6,08 99,16




faMil yctaiosaeHo, utd cyMMaphoé cofep:kanie oOMeHHbIX KaTHOHOR
(oGMeHHBIH KOMNJIEKC HAH eMKOCTb TOTJIOUEHHA) B Ka4eCTBEHHbIX OeH-
ToHHTaX pocruraer 120 me-ake, B ruapocaogneToix ravnax 40 me - ks,
4 B KAOJHHHUTOBBIX IJIHHAX 15 Mme - 3k8.

B nuddysnom ciaoe yacTHIL npHPOAHBIX GEHTOHHTOB B 3aBHCHMO-
CTH raasHbIM o06pa3om OT yCA0BHI MX o6pasoBaHMsl 1OYTH BCerja co-
1epxKarTcs o0MeHHBle KATHOHBLI KakK HICJOUYHBIX, TAK H LEJOUHO3EME b~
HbIX MeTaasmoB (78, 121]

JAHUCNEPCHOCTB

OaHoit H3 BAXKHLIX NPHPOAHBIX OCOOEHHOCTEH GEHTOHHTOB SBJACTCH
HX AHCIIEPCHOCTb, KOTOpasi HAXOAUTCHA B (YHKILMOHAJbHOH 3aBUCHMOCTH
OT pofia H KoJauyecTBa oOMeHHbIX KATHOHOB TVIMH: yeMm Godabiue B AH(-
(y3HoM c/aoe yacTHl, GeHTOHHTA OOMEHHBIX KATHOHOB LIEJOYHEIX Me-
TaJJIOB, OOLIYHO HATPHS, TEM BBILIE €ro THCIepCHOCTD,

KoanuecTBO TOHKOAMCIEPCHBIX 4acTHl ¢ pasMepamu uHuxke 1,0—
1,5 MK B BBICOKOKAYeCTBEHHBIX IIeJOUHbIX OEeHTOHHTAX B TPHPOLHOM
Bujge o6biuHo MoxKer gocturath 90%, a B OTAe bHBIX cCJyYasx Bbille
storo npefena, CymecTByiolias Mexay MOJEKYJaMH BOAbI H [JHHH-
CTHIMH YAaCTHIIAMH [0BOJIBHO NPOYHAR CBA3b OOGecrmeuuBaeT yAepxaHue
NOoCJeIHHX BO B3BELIEHHOM COCTOAHHH B BOJJ.HOI‘:I cpejle B NpOJLOJIMKEHHE
AJHTeNbHOr0 nepHoia. YacTuilbl IeJOYHO3eMe/bHLIX GeHTOHHTOB, B
auddysHoM caoe KOTOpuX npeobiafaloT MaJoruipaTHpoBaHHble 006-
MEHHBbIe KaTHOHbI KaJbllHd W MarHus, NpoyHee CBA3aHHBIe MEXIy CO-
Oo#, B BOAAOI cpele pacnajaioTcs Ha OTAeJbHble KpPyNHbie arperarbl,
KOTOpbi€ HE crnocoGHbl JOJATr0 J1epAKaTbCsd BO B3BEUIEHHOM COCTOSIHHH H
ObicTpo BhimajaioT. Takwe 6eHTOHHTEI B IPHPOJHOM BHJle 0OHApYKHBa-
10T HH3KYK) [HCNEPCHOCTD.

Beixox TonkoaucnepcHoin (pakunu (Mexee 1,5 mk) B GEHTOHHTAX
MOeT GuiTh noBbilled Hekycersenno. Las atoro Heo6xoaumo o6pabo-
TaTh HX HeOOJbIIHM KOJHYECTBOM HATPHEBBIX COJIeH.

HABYXAEMOCTDb

[HaGyxaemocTh XapakrepHdyer <rnocofHOCTE GeHTOHHTOB  NOIJIO-
1aTh BOAY M 3HAUHTE/]bHO yBeJHuHBaThca B oObneme. Tak Kak pasJuu-
Hble GeHTOHHTH 006/1a1al0T HEOAMHAKOBOH HabyXaeMmMoCThbl0 B BOME, TO
10 3TOMY MPH3HAKY A0 HEKOTOPOH CTeMmeHH MOMKHO HX KaaccHHIHpO-
BaTh. B Boamoii cpene nanGosee BbICOKOH HabyxaemocTbio obaajaaior
e ounbie GeHTOHUTLL DTH Pa3HocTH OEHTOHHTOB CIIOCOGHBI BIHTHIBATD
6oJiee ueM JIECATHKPATHOE KOJHYECTBO BOJBI, YBEeJHYHBAACh MPH 3TOM
B o6beme cabime 10 pas mpotus nepBoHauanbHoro. lllenounosemensb-
iible GenTOHUTHL B Bo/e ciaabo Ha0yxaloT, a HEKOTOPble M3 HHX (Mera-
MOp(H30BaHHbBIC) TNPaKTHYECKH He HabyxaloT.

Boabiioe orpuiaTeinbHoe BiausHHe Ha HabyxaeMocTb GeHTOHHTOB
OKa3bIBaeT HaJlHYHEe B HHX PacTBOPHMBIX B BOJe coJeii, ocoGeHHo Lle-

JIOUHO3eMe/IbHBIX METaJlJa0B.

~
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BOAONOIJIOMWMAEMOCTE

BentonntoBbie rauibl Booblle XapakTepH3VIOTCs BbICOKOH BOAO
MOTJIONLAeMOCThI0 H/JH BJIATOEMKOCTBIO 10 CpPaBHeHHIO C JAPYTHMH TH-
namu raud. HanGosee BaaroeMku IeioyHble OEHTOHHTHI,

B BenTonnTax BOoAa MOMET HAXOAHTLCA B TAK HasbiBaeMoin cBoboj-
HOT q:()pme CPaBHUTEJbHO Jerko oTAenseMoil, a Takxe B ¢dopme CBf-
3aHHOI BOABI, ylep:uBaeMoil oOMeHHbiMu KatHonamu. OnbiTamu yc-
TAHOBJIEHO, 4TO LleqouyHble OEHTOHMTBLI COAep:KaT NPHMEpHO B 5 pas
GoJibllle CBSI3aHHOH BO/bl, UeM LIeJOYHO3eMeJNbHble OGeHTOHHTHI.

B 3aBucHMOCTH OT YCJOBHI 3ajeraHus OEHTOHHTHI B 3aJieKH MO-
ryT colepxathb csuiiie 40% Baaru. [Ipu stom npoucxoaur ux Habyxa-
HHe M, C/JeJ0BaTeNbHO, CHJIBHOE [OBbIIIEHHe FOPHOTO AABJEHHS, UTO B
3HAUYUTebHOM Mepe OCJ0KHAET 3KCMJAyaTallHio MecTOpoxAeHui OeH-
TOHHTOB.

B ropHoM Tesie GEHTOHHTHI HMEIOT CPAaBHHTEAbBHO HH3KHI 00beMHBII
Bec, B GOJBbINMHCTBE ClyuaeB He npesblialomuii 1,8, Toraa kak yueiab-
HBIfi Bec HX coctasaser 2,70—2,72,

CBOWCTBA BOJIHbIX CYCNEH3HWH

Boanwle cycnensuy menounblx Hadyxawlux GeHTOHHTOB jaxke NpH
CPaBHHTEIbHO HeGOBIIOM cOdepxaHHu cyxoro BeutectBa (5—7%)
HMEIOT BBICOKYI0 BA3KOCTb M HH3KHI yieabubiii Bec (1,03—1,05). Stu
cycrnensnit 06aa1al0T O0JHOPO/HOCTBIO, arperaTHBHON W KHHETHYECKOIl
YCTOHYHBOCTRIO, T. €, 4acTHIL OEHTOHHTA He CJHMMAIOTCA B KpYMHBE
arperaTbl, BCJEACTBHE Yero OCTAlOTCs BO B3BELIEHHOM COCTOSIHHH B
TedeHHe MHOTHX CYTOK H Ja:ke mecsues. Me/1y yacTHUAMH TJTHHBI 00-
pasyetcsi Hekortopas, BecbMa cjabas cBA3b, OOyC/HOBJAHBaIOLLAS
CTPYKTYpy cycnedsuu. [Ipun 3tom B TedyeHHe ONpeae]eHHOro BpeMeHH
MOKOA CTPYKTypa CYCHeH3HH CTAHOBHTCH MPOYHOIl, HelOABHIKHOMH, cTY -
neobpasnoil. Takas cucrema obGnagaer CBOHCTBOM 00paTHMOCTH (THK-
COTPONHOCTLIO), T. €. MPH MeXaHHUYeCKOM pa3MellHBAHHH OHd BHOBb
fIpHHEMAET MepBOHauYaAbHOE KHAKOTeKYuee CoCTOsHIE,

B oranumne or 1es04HblX GEHTOHHTOB, B 11eJ0YHO3EMEbHLIX 4ac-
THILbI MOHTMOPHJIJIOHHTA OKPY7K€Hbl TOHKHMH BOAHBIMH 000/J0YKaMH,
BCJIE/ICTBHE 4ero oHH ofpasylor 6ogee KpynHbele arperathl, Takue GeH-
TOHHTBI B BOJHON cpele NpakTHUecKH He 0Opa3yioT. 0JlHOPOAHOI, cTa-
OMABHOM yCTOHYMBOH CYCMEH3HH Jake Ioc/Je MeXaHHUYecKoro pasme-
LIHBaHHS .

I1pu HeoOXOAHMOCTH TaKHe BOJHbIE CYCNeH3HH OEHTOHHTOB MOKHO
HCKYCCTBEHHO CTAaOHAM3HPOBATL (B OCHOBHOM HATDHEBBIE COJM), T. €.
npuaaTe um Gosee ycroiuuBbiii Xapakrep. [das storo x cyenessusam
A06aBASIOTCA COOTBETCTBYIOUHE XHMPeareHThl — CTaGHIH3ATOPHI, KO-
TOpble ajAcopOHPYIOTCSl Ha MOBEPXHOCTH 4acTHL, IVIHHbI, obecrneuyuBas
JYULIYIO CBA3b CO CpPeloil W MPEensTCTBYA YKPYNHEHHIO (arpemposa-
HHIO) uacTHIl H ocefanuio ux [97]
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CBA3YIOULME CBOWCTBA

Cgoeobpasue cBOHCTB GEHTOHHTOB, 0COOEHHO TIEAOUHLIX, KaK MH-
HepaabHbIX KOJJIOHIOB, podB/asieMoe GoJbllell yacThi0 B BOAHOI Cpe-
ne, 0OyCTOBAGHO HAJHYHEM Pa3BHTOH NMOBEPXHOCTH pasjiena Ha rpanu-
e TBepaoi M Kuakod (az u, cieLoBaTeNbHO, 3HAUUTE]bLHLIM 3aMacoM
NOBEPXHOCTHOR 30epriin,

CyurecTByioiiasi B BOIHOI cpele MeKI1y YacTHIAMH OeHTOHHTOB
CBA3L YCHJAHBACTCA MO Meépe yaaJJeHHsa BOJAbl H 3HAYHTEJABHOTO HX chHJH-
enus. [lpn mosHom yianeHnn BOAbI HAacTymaeT AOBOJbHO NpoOuHas
CBfi3b, KOTOpas obecneuynpaer Cll;IleOC ClenJeHne HAH CKJAeHBaHHE 4Ya-
cTHiL OEHTOHHTOB Kak MEaIy COGOﬁ. TaK H C yacTHLAMH Tex maTepHa-
JIOB, C KOTOPEIMH OHHM conpukacaiTcsa. s npuMepa MOMKHO yKasaThb,
YTO B CMeCH C KBApLEBbLIM MECKOM H BOJIOI TJTHHHCTBIE '-IEICTI-ilLbI, o0bIY-
HO HMeLLHe MI0CKYI0 (opMy, B MenKopa3aApobIcHHOM COCTOSIHHH paB-
HOMEpPHO NOKPBLIBAIOT NMOBEPXHOCTH 3€pCH [eCKa H TeM obecrneunparT
NOJIyueHHe TNPOYHBLIX (POPMOBOYHBIX cMecei.

COPBUHOHHAS U KATAJIUTHYECKAA AKTHBHOCTDL

O1HHM H3 BaKHBLIX CBOMCTB MOHTMOPH/JOHHTOBBIX TJHH SIBASCTCH
HX cnocoGHOCTL aacopOupoBaTh (OTcCioAa Ha3BaHue «aAcopOUHOHHBIE
HAH OTOEJHBAIOlLHEe MIHHBI»), T. €. NOMIOLATh Ha CBOeil MOBEepXHOCTH
pasandibie BpeIHLIC MPHMECH: CMOJILI, C/AH3H, MHTMEHTH H ApyrHe Bpea-
Hble TIPHMECH, coaepalnecs B HeTenpoayKTax, pacTUTEIbHLIX Mac-
Jax, KHupax, BATAMHHAX, NPOAYKTAX KOKCOXHMHUYECKOTO MPOH3BOICTRA,
3aBOJIOB HCKYCCTBEHHOrO JKMJKOIO TOINJIIBA, CHHTETHYECKHX MaTepHa-
0B 1 aApyrux nponssoicts. [Tocae ouncrki HepTiHbIE AHCTHAAATHL H
NPOAYKTLL APYTHX [POH3BOACTB CTAHOBATCH CBETJIBIMI, OTOENCHHBIMII,
oTBevaloWuMn  TpeboBaiaM MpoMbieHHOCTH [121].

Oauu  pasHOBHAHOCTH  MOHTMOPH/VIOHHTOBBLIX IJHH (LleJ04YHO3e-
MeJIbHbIe, BLICOKOKPEMHHCTBIE) B NPHPOAHOM Bue o6aazaloT pocra-
TOYHO BBICOKHME OTOEIHBAIOUIHMH CBOMCTBAMH, JApyrHe pasHOCTH OeH-
TOHHTOB B IIPHPOJIHOM BHJE HMEIOT CPABHHTEIbHO HH3KYIO OTOEMHBAIO-
I1y10 cnocoOHOCTL, CHALHO MOBLILAIOULYIOCA [ocJae MpeABRapHTeNbHOI
XHMHUCCKOH 00OpaboTKH, raBHBIM 00pa3oM MHHepaJdbHBIMH KHCJAOTA-
mu. O6paboTka OEHTOHHTOB MHHEDPAJLHBIMH KHCJIOTAMH B HacTOsLlee
BpeMs I0J0KeHa B OCHOBY TEXHOJOTHH NPOHU3BOACTBA HCKYCCTBEHHBIX
OTOENHBAIOUIHX TJIMH — aKTHBHPOBAaHHBIX OGeHronutoB.  Hampumep,
ACKAHHT NOJy4aeTca NMyTeM CepHOKHCJIOTHOH 00paGOTKH acKaHTJIHHbI, a
ryMOpPHH MIHPOKO NPHMEHseTcs KaK ajacopOeHT B NpHPOLIHOM BH/IE.

AkTuBHpOBaHHble GEHTOHUTBI, KPOMe aACOPOIHOHHBIX CBOHCTB, HMe-
0T BBICOKYIO KaTaJHTHYECKYIO aKTHBHOCTb, T. €. MOTYT crnoco6CTBOBATH
NPOTEKAHHIO PeakIHH B JXeJaeMOM HampaBJeHHH H ¢ TpeGyemoii CKOo-
poctbio. OcoGeHHO BLICOKYIO KaTaJHTHUECKYI0 AKTHBHOCTb 3TH TJHHBI
NpoABAAT B npoiecce kpekunra nedr. [Ipu kpeknure, 1. e. pacuien-
JIEHHH KPYMHBIX MOJIeKYJ, GEHTOHHTbI OJHOBPEMEHHO MOTJIOLIAIT Bpe-
Hble HpHMecH He(TenpoayKTOB, B Pe3yJbTaTe Yero NPOHCXOAHT CHJb-
HOe MOBBIIIEHIE KAa4yecTBa MNOCAeAHHX,
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BCNY4YHBAEMOCTDb

BentonuToBHIe TVIHHBI BOOOLIE XapaKTepu3yviOTCsd HH3KOH TeMmepa-

Typoii naasaenus B npefenax 1000—1250°C. Kax aerkoniaBkue ranHbl
OHH SBJSIIOTCH XOPOILIHM ChIpheM JIJIS NOJyYeHHs BCIy4YeHHBIX Jerko-
BeCHBIX MaTepHasnoB THna Kepamsnuta {94, 99. 127]. Muorne u3 GeHro-
HHTOB HMEIOT 0OJbILOI HHTEPBAJ IVIABKOCTH H XOPOIIO BCIYUYHBAKOTCSA
0e3 xoppektupynouux nodasok. [Toayualouguiicss npH 3TOM BCIYYEHHBIH
MaTepHajd XapakTepusyercss HH3KHM OOBLEMHBIM BECOM H BBICOKHMH
(DU3HKO-MeXxaHHYeCKUMH ToKasateasMu. [{ns nanHoro MNPOH3BOACTBA
JIOJIKHBL OBITH HCIOJb30BAHBI HH3KOCOPTHHIE OKele3HeHHble OGeHTO-
HHTBHI.

OCHOBHBIE HANMPABJIEHMA HUCMNOJIbL30OBAHWA BEHTOHHTOB
U TPEBOBAHHA K HHM

BeHTOHHTOBbIE IVIHHBI M NPOJYKTH HX NepepaboTKH, KOTOpble Xapak-
TEPH3YIOTCSl MHOJKECTBOM IIEHHHIX CrelH(HUYecKHX CBOHCTB, HMEOT
Yype3BHIUAHO MHPOKOe H pasHoobpasnoe npumenenne. Huxe paccmar-
PHBAIOTCS OCHOBHblE 00J44CTH nNpuUMeHeHHs OeHTOHHTOB B HapOIHOM
X035HCTBeE.

HedrenepepadareiBalonias 1 HereXuMuyeckass NPOMbILIJIEHHOCTD

B oreuectBennoil HeprenepepadarsiBaouieil NPOMLILLIIEHHOCTH NPH
OUYHCTKE He(TeNnpoAYyKTOB, OCOOEHHO JerkuX AMCTH/IATOB, B HAacTOdA-
1ee BPEeMs HCNOJIb3YIOTCA OEHTOHHTOBLIEC IVIHHBI B NPHPOJHOM BHIE.
O/HaKo 3HAYHTENbHO JydllHe pe3yJbTaThl IOCTHTAlTCH MPHMEHeHHeM
AKTHBHPOBAHHLIX OEHTOHHTOB.

OuicTka HeTenpoIyKTOB ABJAsieTcss 0053aTelbHOR B CBA3H C TeM,
YTO OHH COMEPIKAT MHOTO BPEAHLIX NMpHMeceii B BHAE OPraHHYeCKHX KH-
CJIOPOAHEIX, CEPHHCTHIX, A30THCTHLIX COCNMHEHHil, HempeIeJabHbBIX YyIie-
Bojioponos 1 Ap. Ilociennne npu xpaHeHWn BBHIEARIOT CMOJIHCTEE Be-
I1eCTB4d, YTO 3HAYHTEJbHO CHHIKAeT KayecTBo He(TeNnpoyKTOB.

Ounctka HedTENPOAYKTOB NPOH3BOIHTCA CEPHOH KHCJIOTOH, exKOi
11eJ04bI0 H 3aBepllaeTcd aJACOpPGeHTaMH, B KauecTBe KOTOPLIX HCIOJb-
3yloTca GeHTOHHTOBbLIE TJIMHBI, omoku u Ap. [78, 113].

B nacrosimee Bpems OeHTOHHTOBBIE IVIMHBI, B YAaCTHOCTH TYMOpHH,
HCTIOJIb3YIOTCH AJS OUHCKH MHOMeCTBAa HedTenpoliyKToB asepOaliixan-
CKHMH, YaCTHYHO TDO3HEHCKHMH H HHKHEBOIKCKHMH HedTeneperoHH:H-
MH 3aBoiamu [78].

Tpebosanusa K rymGpuHy Aaa HedTenmepepabaToiBalomel MPOMBIII-
JIEHHOCTH OMpeleNsoTcA TeXHHueckuMH ycaousaimu BTY 341-62, koro-
pble NpeiycMaTpHBAOT CJIeAYIOliHe OCHOBHBIe MoKasaTeau: oTOenHBa-
Wllas crnocodHOCTL He HHXKe 2 M (10 KOJOpHMETpPy THMa ﬂoﬁocxo)
ounnleHHoro 249% rymOpuHa OCTATOUHOTO Mac/ja CypaxaHCKOil HedTH;
TOHHHA NOMoJa rymMOpHHa — octatok Ha cute 6400 ors/em? /me Gonee
15%; BaaxuocTs KyckoBoro rymGpuna 20—28%, (B 3aBHCHMOCTH OT
nepHoia roja), a MoJaoToro — He Gonee 149,
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B nedrtanoil npoMbiuieHnocTH 3(dekTHBHO MOryT GbITh HCMOAB3O-
BaHbl B KAYeCTBE MVIHHUCTBIX KATaJAH3aTOPOB B TNpolecce KpeKuura ned-
TH aKTHBHPOBaHHbIe GEHTOHHTHI, B3aMeH MpPHMeHSAEMbIX B HacTofAllee
BpeMsi it 3TOH [eaH JOPOrOCTOAIHX CHHTETHUECKHX aJIOMOCHIHKAT-
HHIX KaTaan3aTopos. OcHOBHOE TpeGoBanHe K GEHTOHHTY /IS 3TOil we-
JIH — BLICOKHiT MHJEKC aKTHBHOCTH (BbIXxojx Gensuna ne nnxe 28% or
HCXOJZHOTO CBIPbS) H BBICOKAA CTA0HABHOCTb (COXPAHATh AKTHBHOCTH
nocJie mocaeaviolleii TepMHUecKoil o0paboTkH).

AxTHBHPOBaHHEIE GEHTOHHTH MOTYT ObITb 3((eKTHBHO HCMONb30BA-
HBI /Il OUHCTKH CHHTETHYECKOTO O30KEepPHTa, KOTOPbIH TMOJyYaercs B
BHJIe OCTaTKa mocje (PpakUHOHHPOBAHHA CHHTeTHUECKON He(TH — CHH-
THHA. '

Banasi poab NpHHAIIEKHT GEHTOHHTAM B TNPOH3BOJICTBE KOHCH-
CTeHTHBIX cMma3ok. [as atofi meau mMoryT GbiTh HCHOJB30BAHBI BHICOKO-
KauecTBeHHble liesqouHble OeHTOHHTH. M3 nociennux sbiensercs TOH-
KOAHCIepcHast KoJaJdouAHaa Qpakuus ¢ onpeiejeHHbIMH pasMepaMn
YacTHL, KOoTopas o6pabaTbiBaeTCsl BLICOKOMOJIEKYASIPHBIMH Oprannye-
CKHMH coeuHenussMi — amunami. [Toayuennsiit ruapodoGublit MaTepH-
a1 — OEHTOH — ABJIAETCA OJHHM H3 OCHOBHBIX KOMIIOHEHTOB KOHCIH-
CTeHTHhIX cMa3ok. Hamewaercs B OGauafiiee BpeMsi OpraHH30BaTh
OTe4ecTBEHHOE MPOH3BOACTBO Oenrona aast HePTAHOH MMPOMbBILIICHHO-
CTH M APYTHX obJacTell HAPOALHOTO X034CTBA.

Cripas Hed)th B mpotecce A00blun 3aXBaThiBAeT U3 HEAP 3HAYHTENb-
HO€ KOJIHYecTBO MHHEpPaJH30BAHHLIX BOJ, Y/aJleHHe KOTOPBLIX fABJIAeTCA
00s3aTebHLIM H BecbMa 3aTPYAHUTENbHBIM TPOIECCOM, DeHTOHHTOBLIE
TJIHHBL, 00J1a1410U[He BLICOKHMH NOMNIOTHTEJABHBIMIM i MHOTHMH APYTHMH
crieuHIECKHMHI CBOHCTBAMH, MOTYT OBITH YCHEMIHO HCHOJL30BAHBL 11
L5 3TOH LLeJH.

Byposoe jeno

Has npousBoacTBa  BHICOKOKAYECTBEHHBIX TVIHHHCTBIX PAacTBOPOB
NPUMEHAIOTCS TVIaBHBIM 00pasoM lieJo4yHele HaGyxawuine GEHTOHHTO-
Bole rauael. [Las 37oii wesan MOryT GBITh YCHEIIHO HCIOJAb30BaNbl H 1ie-
JIOYHO3EeMeJbHBIE GEHTOHHTHI, 0OJHAKO OHH TPeOYIOT TIpeJBapHTEeJLHOTO
Rodas/ieHuss HeGoabiIoro koanyectsa (nopaaka 3% k Becy GeHTOHHTA)
KaJbUHHHDPOBAHHONH COJIBI. .

Henonb3oBanue OHTOHHTOBBIX TVIHH LISl TOJYUEHHSE TJHHHCTBIX
pPacTBOpPOB HMECT 0COOEHHO BaiKHOe 3HA4YeHHe NpH ray0oKoM OypeHnu
Ha He(QTh M APYrHe NOJIe3Hble HCKONaeMble B CJAOKHBIX paspesax mpo-
XOJHMBIX NOPOA. BeHTOHHTHI HCTIONB3YIOTCA IS MOJVYEHHS JIErKHX U
VTSI2K€JE€HHBIX DACTBOPOB KAK CAMOCTOATENLHO, TaK H B CMecH ¢ rpy6o-
RHCTIEPCHBIMH TAHHAMH: HeGoablian 106aBKa 1leq09HOT0 OEHTOHHTA K
TJMHHCTHIM PAacTBOPaM M3 MECTHBIX TPYyOOAHCNEpCHBIX TJHH Pe3KOo I110-
BHINIAET HX OCHOBHBIE TIOKasaTesn. Kpome TOro, GEHTOHHTHI YCIEUIHO
IPHMEHSAIOTCA JUIsl MOJYUEHHA reJbUeMeHTOB, HCIOJNb3YeMbIX s TaM-
MOHakKa CKBaxKuH; GEHTOHHTOBAS TacTa H CAMOCTOATENbHO SBJSETCH
xo;;)omu.\l TAMIOHHPYIOUIHM MaTepHaNOM A  MeJNKOTPEUHHOBATLIX
TMOPO /L.
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B cBSI3H ¢ TeM 4TO GeHTOHWTH PA3HBIX MeCTOPOXIeHHH CHABHO OT-
JMYAIOTCS APYT OT Apyra, cymlecTByloT Bpemenubie TeXHHYECKHE YC/0-
sua (nmoarorasansaercsi mpoekt 'OCT) npumeHHTEJIBHO K KamKa0My
MecTopokaennio. OcHOBHbIe TPeGOBaHHA K GEHTOHHTAM IS GYpOBBIX
pacTBOPOB CBOAATCH K CJAAYIOMIeMY: BBIXOJ pacTBOpa TpH YCJIOBHOM
siskoctH 20 cex mo mpuGopy CIIB-5 u3 oxmoit ToHHLI Gentonuta 10—
15 #%; yreawusit Bec pactsopa 1,06—1,08; Boxooriada 3a 30 mun
15 m4; ToAwEHAa TAHHKCTOR Kopkn 1,5 auit; crabuabnocth 05 cyTOUHBI
OTCTOH OTCYTCTBYET.

BeHTOHHTHI 3/(eCh HCTIOL3YIOTCs GOJbIIeH 4acTbio B MOPOmKoo6pas-
HOM BHJE; 7151 3TOTO CLIPOH GEHTOHHT HA 3aBOJAAX MOABEpraercs CYII-
Ke i MOMOJY; TOHHHA MOMOJia — OCcTaToK Ha cute 4900 ors/cu® ne Goaee
5%. Tpe6oBaunst K GeHTONOPOWKY /A GypoBLIX pacTBOPOB OMnpese-
asworea TY-64 na rauHONOPOWKH.

OcoGo BaxHOe 3HAUeHHEe 1Jas OYPOBOTrO Jena HMEIOT Ma/ibiropcKHTO-
Bhle PA3HOCTH GEHTOHHTOB, W3 KOTOPBIX TOJYYaloTcsi COJIeYCTOHUYHBBIC
TVIHHHCTBIE PAaCcTBOPHI, TPHMeHseMble TIpH OypeHHH 3acOJieHHbIX NMOPOL.
B nacrosimee speMsa 8 YCCP yike HanakKeHo NPOH3BOACTBO Najbirop-
CKHTOBBIX TIOPOIIKOB 1151 Gyposoro aena [92].

JluteiiHoe NpoM3BOACTBO

B anteiinoM mpoH3BoICcTBe OGEHTOHHTOBLIE TJHHBI  HCTMOIb3YIOTCA
raasibM 00pasoM B KauecTBe CBA3YIOIHX (POPMOBOUNLIX NMECKOB; Bbi-
COKOKAUeCTReHHbIE MHIe/qouHble GeHTOHHTL HCNOMb3YIOTCHA Tak#xke B CO-
cTaBe JUTEHHLIX TPOTHBONPUrapHbBIX Kpacok. OcHOBHAA POJIb GEHTOHHU-
Ta B 3TOM Cjyuae 3ak/jiouaercs B CO3TaHHH YCTOHYHBOH CYCMEH3HH,
ofecrnednBaloueil nojlepKanie NPOTHBONPHTAPHOTO MaTepuana Bo
B3BEIIEHHOM COCTOSTHHH ¥ B PaBHOMEDHOM paclpe/le/IeHHH MO BCel Mac-
ce. BeHTOHHTHL . IPUMEHSIOTCS B JHTEHHOM [IPOH3BOJICTBE B BUIe TMOPOMI-
Ka, a Takxke B BuAe macTol [119].

BMmecTe ¢ TeM JJ1s1 THTEHHOrO NPOU3BOICTBA MOTYT OBITL HCHOJb3O-
BANBl HE TOJBKO BBICOKOKOJIOMIAJIbHLIE H BHICOKOIMCTEDCHbIE TJIHHBI,
kotopsie npeayemorpens FOCT 3226-65, no 11 menouno3eMe ibHble THIA
rymopuna. Tlo sromy I'OCT GenrosnToBhle TIMHLI JAeNATcs HA TPH
rpymnbl (B-1; B-2; B-3) raaBueim o6pa3oM 1o mokasaTensaM KOJJIOH-
1aJbHOCTH H NPOYHOCTH chipbiX o6pasuoB. OHaxo paboraMu mocel-
HHX JIeT NMOKa3aHo, YTO KOJJIOHAANbHOCTb HE SIBJASETCH ToKasaTesaeM,
0cOGEHHO BasKHBIM JJ5 XaPaKTEPHCTHKH HEIHCTEpPCHLIX TnH [76].

HoBble neele1oBaunsA NMOKA3LIBAIOT BO3MOKHOCTD 3(PEeKTHBHOTO HC-

MTOJNIL30BAHHA GeHTOHHTA A5 ToJayueHHs 6e3B0AHLIX (DOPMOBOUHBIX CME-
ceft.

ToHKOKepaMH4YeCKasi NPOMbIIIJIEHHOCTD

B 3Tofl mpomblmieHHOCTH GEHTOHHT TPHUMEHseTcs TJasHeM o6pa-
30M B KauecrBe IvlactHhHKaTopa, a TakkKe sl MOJAYYEHHS yCTONYHBBIX
cycneHsHil ryasypnslx mace, Haunydwnm cbipbeM A4 JaHHOTO TPO-
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H3BOJACTBA ABIAOTCA UIEJOUYHBIE [ BMECTE C TéM cBeTJble GeHTOHHTHL ¢
MHHHUMAaJbHBIM CO,'.[E])}KEHHEM KpaCﬂlllHX OKHCJI0B, TJdBHBIM 06[)330]\1
JKejie3a M THTaua, a Takxe ¢ HeGOJbLWIHM CcOJAepxaHHeM CepHOTO aH-
riapuia. Creayer OTMETHTb, 4TO GEHTOHHTHI OTEYECTBEHHBIX MECTOPOMK-
JeHHI He MOrYT y/IOBJETBOPHTb CPaBHHTEJNbHO BbiCOKHe TpeGOBaHHA
I'OCT 7032—54 xas TOHKON KepaMHKH H3-3a ILBeTa.

XumMHYecKas MpoOMbILIJEHHOCTD

B xuMuueckoil TpPOMBILIJIEHHOCTH MOTYT OBbITh WCIOJB30BAHBI NPH-
poaHble H AKTHBHpOBaHHbie GEHTOWHTHI B KadecTBe COpPOEHTOB, KaTa-
JAH3aTOPOB, KOAryJIATOB, HANOJHHTE e H T. 1. ;

Jnst pereHepauui JakraMa H3 KanpoJakKTaMHLIX BOX B TPOH3BONI-
CTBe HCKYCCTBEHHOTO CHHTETHUECKOro BOJIOKHA YCTEUIHO MOKeT ObITh
HCNOJAB30BaH Ilesounoll Habyxalouwi Gentonnt. Ou Xopowo axcopGu-
pYeT 3aMac/aHBaTeJ b H OUHIIAET KampoJaKTaMuble BOBI OT APYrHY
npuMeceil, obecrneynBas BO3BpallenHe B TIPOH3BOJACTBO  YBJIEYEHHOTO
IIPOMBIBHBIMH BOJaMH JaKTaMa 15 TOCJAEAYIOued IT0JHMepH3alH
MoJIyueHHs KanpoHa, a Takxke orpaGoranibix Box. OcnoBHoe TpeGoBa-
HHe K GeHTOHHTY AJsd AaHHOTO NPOH3BOACTBA (TMOKAa HET TEeXHHYeCKHX
yCJIOBHI) — BbicOKas JAHCNEPCHOCTh, HaGyXaeMocTb, HOHOOOMEHHAS H
NOTJIOTHTEIbHARA CHOCOGHOCTD,

B nponssozcTBe KampoaaKkTaMa M IPYTHX CHHTeTHUECKHX MaTepHa-
JIOB YCTIEHIHO MOTYT ObITh HCIOJB30BaHbI aKTHRHPOBaHHbIE OGEHTOHHTHI
B KauecTBe KaTaJH3aTOPOB KAaK CAMOCTOSTEJLHO, TaK H B COYETAHHH C
METaJTHIECKHMHI KaTaaH3aTopaMy.

Benronntol 3cdekTHBHO MOryT OBITH HCIOJL30BaHBI B KauecTse
HANOJHHTeNeH 1as M3XeNnH M3 KayuyyKa H JIPYrHX CHHTeTHYeCKHX Ma-
TepHaJoB, a Takxe naacrmacc. OcHoBHLIE TPeGOBAHHSA K HANOJHHTENIO
IJ5 JAHHONO TIPOH3BOACTBA — BLICOKAfH AMCINEPCHOCTb, CNOCOOHOCTH
PaBHOMEPHO pacnpeae/siThesi B CLIPOM KaydyyKe WIH B IPYrAX Marte-
puanax 6e3 ofpa3oBanus CrycTKOB, MHHHMAJbHOE cOJAepHaHHe 3aKuc-
HOTO JKeJe3a, OTCYTCTBHEe KPYIHHOK KBaplla W Apyrux npumecei. Axru-
BHPOBaHHBIe OEHTOHHTHI MOTYT ©ObITh HCNOJb30BAHLI B MPOH3BOICTBE
cepoyraepoia Ajs OUHCTKH OT OpraHHYecKHX TIpHMeceil.

[Mpou3BoACTBO Kpacok

B mpoussoxcTBe Kpacok, 0COGEHHO XYI0KECTBEHHBIX, MPHMEHSACTCH
BLICOKOKAYeCTBeHHas cBeTsas oanda, noayuaemas rTaBHEIM o0pasom
Ha OCHOBe 1epepadoTKH UHCTOTO JbHAHOTO Macaa. Jarme nHedoqbluas
pHMeCh B Xyl0kKeCcTBeHHOH oJiHde 3arpA3HAIONINX BEIIeCTB, B TOM HHC-
ne OGenkos, Heponycruma., Takasg TulaTeNbHAsl OYHCTKA JAOCTHTAETCH
npuMeHeHneM axtuBuposanuoro OGentonnta. OcuoBHble TpeboBaHHA K
nocaenanemy, npexycmorpennsie TY Ne [131-57, caeayiomue: ordenusa-
lomas cnocobnocth —He Mmenee 90%, tepmonpo6a — OTpHUATENbHASA,
peaxuns BOAHOH BHTIKKH — HQﬁTP'dJIbHaH nan cyraboknceaasn (ne dosee
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