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:::;:-1,: Y UeHTpY nadop M CepTH{HKALHHE MUHEPANEHOIO

YCKOPEHHBIE XHMIYECKHE METO/IbI OTIPEAEJIEHHA
[OPOIOOBPA3YIOIIMX HIEMEHTOB B TOPHBIX ITOPOJIAX H
PYJAX

HA3HAYEHHE U OBJACTS MPAMEHEHHS METOAHKI

B MECTpYKIMH NpEACTABICHB YCKODeHHble —(QOTOMETpHieCKHE i
KOMIL pirieckue [8, 13] onp P 4,
o6Imero, AMOMWHHS, THTAHA, KANBIMA, Mardus, Mapraiua docdopa B
THEIX M Kap IX TOPHBIX TOP GoKeHTaX, B JKENE3HBIX,
MapraHl€eBbX M XPOMOBHIX pyJax, B Ppyjax LBETHBIX MCTAlioB U B
docdopurax.
VHTepBaisl conepxkanuii onp IX KOMIOHEHTOB NaHk! B TaOnALe 1.
Eciu  HeoOXOTMMO  MOBBICHTE  MyBCTBHTENLHOCTE  ONPEACNCHIA,
yYBEHIHBAIOT HOXONHYIO Hasecky. IIpi 9TOM KOHIEHTPALMA KPEMHEKHCIOTE! B
ATHKBOTHOM 9ACTH PACTEOpA A0IKHA GbiTh He Gonee 0,2 mr 8 1 ov’. Bemrmma
HABECKH, QTBedAIOMeH TakoH ATMKBOTHO HacTH (3((eKTHBHAA HABecka), HE
npeBBII@eT 2 MT, 9TO MO3BOJUET BHINONHATL QHANWI B pALe CIyGacs Ges
OTHENeHHA MEMAOMMX IEMEHTOB, @ 9TO 3HAYMIENBHO COKpamaeT
p H CTh TlonyTopHEIE OKCHIBI OTACIAIOT TONBKO B TOA
YACTH aHANHIHPYEMOT0 PacTBOPA, B KOTOPOH OMpeelseTCa Maprasell.

Tabnuma 1
JlEana3on Onpe/ieNaeMbIX cofiepKaHii 3eMEeHTOB

Ne OKCHJTBI 3EMEHTOB WrrepBant! coneprkaruil, %
n/n

1. | Si0y 0,05 80

2. | ALO;s 0,1-80

3. | Fe;03 (obm) 0,05-70

4. | Fe,04 2-70

5. | TiO, 0,02-20

6. | CaO 0,1 -60

7. | MgO 0,15-45

8. | MnO 0,02 —40

9. | P20s 0,2-40

1. CYLIIHOCTh METOAWUKH AHAJIM3A

MeTomka SBIAETCA MHOTOKOMIOHEHTHOM, W3 OZHOH HaBeCKH mpoOsl
Pa3MEIMH METONAMH MOMKHO ONpENeNUTh CONCPXKAHHE OKCHIOB KpeMHHS,
obmero, ajm THTAHA, KANBIKS, MATHHA, Maprasia u gocgopa.

AHanH3 BEIMONHAOT [0 ClEAylomeR cXeme: HaBeCKY AHATM3HPYEMOro

D P TE D p cil €O cMechio cojisl H Gyphl, 3aTeM
BHILIENATHBAIOT TUIAE BONOM, 0CA0K PACTEOPMIOT B CONAHOM KUCIIOTE, PACTEOP
NIEPEHOCAT B MEPHYIO Ko/IGy ¥ GepyT /UIa ONpeleNCHIA YKASaHHBIX JJIEMEHTOB
ANMKBOTHBIE YACTH PACTBOPA.




OKCHI  KpeMHHA ~ ONpelenmoT MupdepeRUUaTbHEM K TPAMBIM
oToMeTpHYecKIM METoJ0M no OKpacke BOCCTAHOBJIEHHOH
KPEMHEMOMHONEHORBOH  IeTepONONMKMCIOTEL,  OKCHI  AMOMMHHS — —

QoromeTpHEECKHM [0 P C  ATMIOMHH H THIp TPUIECKHM
PHUECKHM

Oxcun  kenesa  ofmero — ddep HHIM M Ip.
(oroMeTpHueckiM  MeTozomM mO  okpacke ¢ Zg-mnupuml;u H
THTPHMETPHIECKHM PHYECKHM

Oxcnn  THTAHA — QOTOMETDHUECKHM METONOM 110 peaKiud ¢
AAAHTHIMPHIMETAHOM.

Oxcun — KambuMs H  OKCHI  MarHMs —  THTDHMETPHUECKHM
KOMILIEKCOHOMETPHIECKHM METOLOM.

Okcun  maprasma ¢ P! M0 OKpacke C
(opmasbIoRCHMOM.

Oxeun  docdop b mo  OKpacke

- ¢ PHUECKHM
BOCCTAHOBJICHHO# (ochopHOMONMHOIEHOBOM FeTepPONONHAKHCIOTEI,

Jns nepesenenna HaBecku npobHl B pacTsop, Hasecky 0,1000+0,0001 r
AHATH3INPYEMOrO MATepHana MOMEINAlOT B IUIATHHOBEIA THTENb ¥ TIIATEIBHO
MEPEeMeNMBAIOT CTEXNIAHHOH NAnouKolf ¢ 3 r cMecH 1% cnyaBnenus (PeakTHB
42) u 5-10mr asoTmoxkmcroro kamms. IIpUCTABMIME YACTHMIGI CYMIMIAIOT
KuCTOUKO# B THrems (TIpu ananuse MarepHanos, comepiammx Gonee 8-10 %
CYEQUIOB, HABECKY MPEABAPHIENBHO OGKUIAOT B dapdopoBom THTIE B
‘TeueHue 30 muH. npu 800°C, 3atem ememuBaioT ¢ GoNMbIIeH YACTEIO CMeCH IS

His, Iiep )T B & 1t THTENs M OOMBIBAIOT (aphoponsii
THTETh OCTATKOM cmecH). THTeNb HAKPHIBAIOT MIATHHOBOH KPBIIKOH H
C npoby B 15-20 mun. B Mydene mpr 900°C no momyuenus
Kuakoro mnasa. BeHys Turens u3s  mydens, GhICTPHIM  BpameHHeM
PACTIPEJIENMOT OCTHIBABINNMI IUIAB MO CTEeHKAM Thig, OcTeBmUN THTETs C
KPBIMKOH MOMEIAIOT B MOMHITHICHOBKIH cTakan ofbemoM He Mexee 300 cm®
(IpH OTCYTCTBHK MOTHATHICHOBOH NOCYIE! MOKHO HCTONE30BATH CTEKILIHHBIE
CTaKkaHbl C HEMOBPEKIEHHON TNOBEPXHOCTHIO, NPH 3TOM BHINIENAYHBATE
crenyer GhiCTpee, KelaTebHO He fonee 30-40 MHHYT) H SAIHBAIOT TaKuM
KOTHYECTBOM JTHCTHILTHPOBAHHOR BOIKL, 4TO6k! THIe s GUI IOKPEIT €10, HO He
menee 100 cur’. TlepeMeIMBAIOT MIACTMACCOBOH MANOMKO TpH-HeTHIpe pasa K
OCTaBJISIOT HA HOUG. [IpH Heo®: H MOKHO Th
B TOT ke feHb. D70 Tpebyer mep 1eCKOr0 Iepe B
nomyropa-aByx 4acos. [locne MONHONO pPA3NOKEHMst Miuasa [06aBILIOT B
CTakaH (He Gonee 5eM B [Ba CTAKaHa OJHOBPEMEHHO) TIpH 3HEPrHYHOM
nepeMemupanan cpasy 100 oM’ consHol xmcnoTH, pasbasnemmodi 1:3
(consmylo kHCHOTY clefyeT OTMepATH IHAHHAPOM), M MPOLOIDKAIOT

TePEeMeIIHBATE 0 MOJHONO PAacTBOP ocanka. Pacteop B
MepHylo konfy #a 500 cM’, OOMEIBAIOT CTaKaH, THTeb 0 KPBIIKY
OUCTHITHPOBAHHOMN BOIOM, H, HE JIO METKH, -

P

Ecnu npH 3ToM  ofpasyerca  AejToBa P 1 OCafiok ma
Maprarua, fnobasnmor 2-3 kamwii 3 %-HOrO PACTBOPA NEPOKCHIA BOXODONA 1
HArPEBAIOT IS pasp H30BITKA TIEPOKCUNA, He I0BOAA 10 KuneHus. ITo
OXT@KACHHH IOTHBAIOT PACTBOp 4O METKH [HCTHINIMPOBAHHON BOIOH ®
nepeMElMBAIOT. B aNMKBOTHEIX HAcTAX MOTYYEHHOro HCXOHOIO pactsopa
ONpPENENsIOT COACPIKAHHE NOPOAO0OPasyIOUIX JICMEHTOB.

O/IHOBPEMEHHO C aHAMH30M TIPOG BEIYT (KOHTPOJIBHLIA OMEIT), HAYHHAs CO
crurannenys. [ToTyqeHHEI PacTBOP NOMemMAioT B konby Ha 500 cu’.

Pacteope € PTHRIX 06 1% NOcTp rpanyHpoBOYHBIX
rpaMkoB TOTOBAT TaK e, Kak M PpacTsop anamusupyemoli npoGel, H
ToMemaioT B koGl Ha 500 cu’.

Tlpu oTGope ANHKBOTHBIX HaCTedl WCXOJHOTO AHATH3UPYEMOIO pacrsopa,
CTAHJAPTHEIX PACTBOPOB [UIA MOCTPOSHHA rPAHKOB, PaCTBOPOB CTAHAAPTHEIX
06pasLoB | pacTBOPA KKOHTPOJISHOTO ONEITAY CICAYET HONb30BATLCA OXAMMU
M TEMH e THIETKaMH,

2. 3HAYEHWSI XAPAKTEPHCTHEK O PENTHOCTH U3MEPEHUI
MeTozHKa KONHYCCTBEHHONO XMMHUYECKOTO aHamsa obecmeuusaer C

peposroctsio P =0,95  nomydemMe  pesy’hTartoB  H3MepeHMA ¢
morp 510, HE Mp i HHil, IpuBe/ieHHbIX B Tabmmie 2.

Vkazanupie B Tabje TOrPENIHOCTH COOTBETCIBYIOT TPeGOBAHHAM K
TOYHOCTH, IpuEATEM B MITP P® [35].

Tabnuua 2
pIe H3MepeHuii, 3HAEHIA XAPAKTEPHCTHKH TOTPEILHOCTH H3MEPEeHHH
py KoBepuTeNbHOM BepoaTrocTH P = 0,95

I Xap NOTpH " (rp 1 MHTEpBANA,

it B p orp b pemii), A,
AOMH nona, %
OKCHIIOB Si0, AlLOs Fe,04 TiO, CaO
35eMeHToB, %

0,020 — 0,049 = = = 041C -
0,050 — 0,099 053 C = 0,49C 035C —
0,10-0.19 041C 0,49 C 041C 0,28C 041C
0,20 - 0,49 033C 0,39C 033C 0,22C 031C
0,50 -0.99 024C 0,29C 026 C 0.18C 024 C
1,0-19 0,18 C 022C 0,20 C 0,14C 0.18C
2,0-49 0,13C 0.16 C 0,14C 0,11C 0,13C
5,0-9.9 0,10C 0l1c 0,09 C 0,07C 0,10C
10,0199 0,06 C 0,07C 0,04 C 0,04 C 0,06 C
20,0-299 0,037C 0,06 C 0,030 C = 0,04C
30.0-39.9 0,026 C 0,04C 0,027 C - 0,035 C
40,0-49.9 0,020C 0,03C 0,018 C = 0,027 C
50,0599 0,016 C 0,024 € 0,016 C = 0,024 C
60,0 —69,9 0,014 C 0,022 C 0,014 C - -
70.0-79,9 0,014C -




Ilponomkenue Tabmuie: 2
JT peHii ap THKH 110TP i
TNpH loBepuTenbHol BeposTHOcTH P = 0,95
Juanaszon XapakTepHCTHKa 1Orp " P (r P
P B P norp s ), A,
it noau zoas, %
OKCHIO0B MgO MnO P05

3NEMEHTOB, % a 6 B
0,020-0,049 = 041C = = =
0,050 - 0,099 = 033C = - -
0,10-0,19 041 C 022C = = -
0,20 - 0,49 031C 0,16 C 0,16 C 0,10C -
0.50-0,99 ,26 C 011C 0,12C 0,063 C =
1,0-19 18 C 0,07C 0,084 C 0,040 C =
20-49 L13 C 0,06 C 0,063 C - -
5,0-9.9 0,09C 0,04 C = = ,063 C
10,0-19.9 007C 0,027 C - - 0,053 C
20,0-29.9 0,05C 0,022 C = = ,031 C
30.0-39.9 0,035C 0,022C = = ,022 C
40,0 - 49,9 0,033C = = = =
50,0 —59.9 = — = - -
60,0 69,9 = = = = s
70.0-79,9 = - = - -

3. CPEICTBA U3MEPEHUIA, BCIOMOTATEJILHOE

OBOPYIOBAHHE, MATEPUAIbIL, PEAKTHBEI

3.1. Cpencrea wamepeHui.

Crextpodporomerp unm  ¢otokonopumerp, moGoro THna,
NpHroaHsiit st paboTs! B ynbTpahuoneToBoi obnacty.

pH-meTp /uoBoit Mapku.

Becwl awanumiveckne jabopartopHsie ymoforo Tema, 2 K.
Tounoct, TOCT 24104,

Beckl kie naboparop 4 . Tounoctd, FOCT 24104.
Kon6ut Meprpie 1-100 (250, 500, 1000) —2, T'OCT 1770.
Muxkponunersu sa 50 miam’, TOCT 20292.

Munetkn 5-2-1 (2), TOCT 20292.

IMunetkn 2-2-5 (10, 25, 50, 100), TOCT 20292.

Lunknaps: mepibte 1-5 (10, 25, 50, 100), COCT 1770.

Bropetkn 1-2-10, TOCT 29251.

3.2. BenomoratensHoe 060pya0BaHue, nocyaa.

i BeTpax g konG.
Onexrp comnpoTt

naboparopras CHOJI-

1,6.255.1/9, TY16.531.651-79 wiu anano :

- TIMMTKA BNEKTPHYECKad ¢ 3aKPHITON CHHPATBIO H peryaupyemoit
MomHOCTHI0 Harpesa, TOCT 14419.

- Bomsnaa 6ans, TV 46-29-602 win asaiorniHai.

- CymunbHeilf  mkad  LHIC-40II, MPTVY42-1359-67 wu
aHATOTHYHBIH.

- Huctumsirop -4 (M-737), TY-64-1-3584-53 mm AHAIOTHIHBIH.

- Turau natusossie 100-7, TOCT 6563.

- Yamku miatunossie 115-4, TOCT 6563.

. Konbsl koHHeckne Tepmoctoiikue 100 (250, 500, 1000), TOCT
25336.

- Craxassl B-1-250 (300, 400, 1000) TXC, TOCT 25336.

- Bopomxn B®-1-55 (75) — 140 (175), TOCT 25336.

- Boponxa Bioxuepa, 'OCT 25336.

- Jonouxu papdopossie npamoyromsHete Ne3 FOCT 9147,

- CrakaWtHKH TeQUIOHOBHIE, EMKOCTEIO 5 CM’.

- Crymxa dapdoposast HWin SIIMOBAL.

- Turmu dapdoposse mEaMeTpoM 30 MM, BMecTIMOCTEO 300 o,
T'OCT 9147.

. CTaxaHbl U3 NOJHATAIEHA, EMECTHMOCTSI0 300 eM’.

JonmyckaeTcsi MCTONB3OBAHHE ADY'HX THIOB CPeICTE M3MEpeHHUH,
BCIIOMOTATENEHOTO OOOPYNOBaHHA W MOCYABI, B TOM WHCIE HMIIOPTHBIX, ©
XapakTepUCTHKAMH He XYy3Ke, HeM Y NPHBEACHHBIX.

3.3. CranpaprHeie 06pasibl COCTaBa.
- Crannapresie o0pasmsi coctasa ([CO) miH aTTeCTOBAHHBIE CMECH
(AC) ¢ arrect coper onpelesieMbIX KOMIIOHEHTOB,
YCTaHOB/ICHHEIM C TIOTPEIIHOCTBIO ATTECTALMH HE3HATHMOH N0 CPABHEHMIO C
MOrpeHoCTE0 MeTomKH (Tabmuma 2). FCO u AC nosmKHst 66T GIHIKEME
[0 COCTABY | COIEPKAHHIO KOMIIOHEHTOB K aHATH3HPYEMbIM npobanm.

3.4. PeaTHBBI H MATEPHAIIBL.

- Asorman kucnora, x4, FOCT 4461.

- Cepuas xucnota, x4, FOCT 2404.

- Consnas kuciota, x4, TOCT 3118,

- Vkcychas kuenora, x4, TOCT 61.

- QropucToBOJOpOAHAS KHCioTa, 40%, una, TOCT 10484

- Xnopras xucnota, xu, TY 6-09-2878.

- Kucnora ackopGuHOBas KpUCTA/LIHYECKAd.

- Kucnora samnas, ana, TOCT 5817,

ey cyms aa, TOCT 4478.

- Amwmuaxk, 25 % pacteop, x4, TOCT 3760.

- A it MOTTHO, ucbi, X9, TOCT 3765.

- Avmonnit xuopucTsii, x1, TOCT 3773.

- Jeneso TpexxioprcToe (X10pHOE) 6-TH BoxHOE, X4, TOCT 4147,
Kanu enxoe, X9.
Kanuit azotHokuesii, x9, TOCT 4144,




Kanwuit maprautiesoxucsiif, crangapr-utp, 0,1 H, TY 6-08-2540.
Mens ceprokmcnasn (Menp cynboar), TY 6-09-4525.
Mens ceprokucnas (5-tu BoaHas), x4, TOCT 4165.
mﬁ cepHOKHCHbIH (HaTphit cyandar), x4, TOCT 4166.
CTOKHCTBI Ge3BomHbIl
Igfpm (uatpuii cymsdut), wna,
Harpuii TeprpaGopHokucisLt (Oypa), una, TOCT 4199.
Harpuit ykeycHokuenRI}, 3-ousii, una, TOCT 199,
Harpuit propucrsii, una, TOCT 4463.
[k MeTanmnuseckui, uga, TV 6-09-5294.
TMepokcun Bogopona, 4ia, FTOCT 10929.
Mmapasus cepHOKMEMbI, vna, TOCT 5841,
Mapoxcumamun ruapoxiopus, 4ia, FOCT 5456.
AmomuHon, aaa, TY 6-09-5205.
2,2 unmpumin.
Enarmampmma, yna, TV 6-09-07-1257.
T THIHT ipGamar natpus, wia, TOCT 8864.
Kpaxman pacreopambrit, TOCT 10163,
Kommrexcon III, a1
JHATpHEBas coib, 9aa, FOCT 10652.
Meron ecuperHbiii.
Caxapo3sa.
Crupr sranossii, x4, TY 6-09-1710.
TpusraHonamus, 19, TY -09-40-642.
Yporpomun, 4, TV-6-09-09-353..
DopManuH.
Dopmanbrokenm, una, TY 6-09-07-574.
Boza aucrwumposansai, TOCT 6709.
Kenarun numeeo#t, TOCT 11293,
Konro, nanukatopras Gymara.
o~ win B-aurATpodeHon.
Hupukatop Kpe3onosbiii Kf i, pac
HEAHKATOPO KCHAEHOMOBEIH OPAHKEBBL.
HHauKaTOp MEeHTaMeTOKCHKPACHEII.
Hnankatop THMO(TAIEKCOH.
Merunopati.
DIyopexcoH.
Opuoxpom =epHsiit IT-00.
:;mln;;;‘)‘u o6e33oneHHble «cHHAR NeHTay guamerpom 11 cm, TV 6-
@unbTpsl 00e330NCHHBIC KKPAcCHAs TeHTa», auamerpom 11-12,5
MM.
flomyckaeTcs  MCTONB3OBAHME — PEAKTHBOB H  MAaTePHANOB,
H3TOTOBJNEHHBIX MO APYroff HOPMAaTMBHO-TEXHHYECKOH AOKYMEHTALMH, B TOM
“HCle MMIIOPTHEIX, ¢ KBATH(HUKaNWei He HIDKe una.

4, YCJIOBHS BBITIOJTHEHUS AHAJTH3A

HaMepenuss [pOBOAATCA B HOPMATBHBX J1a0OpaTOPHBIX YCTOBHAX B
cootserctenu ¢ FTOCT 15150.

TeMmepaTypa OKpy aiolero Bosyxa (20£5)°C.

OrHocHTenbHaA BIakHOCTh (80£5)%.

Armocieproe nasnenue (84 - 106) lTa.

YacToTa nepemMernoro Toxa (50+1)I'.

Hanpsmkenue B ceth (220£10) B.

5. OTBOP, IOAIOTOBKA U XPAHEHWE TTPOB

O160p TIPS TOPHBIX [OPOA M Py/ OCYMIECTBIMIOT MO ARHCTBYIOUIAM Y
3aKa391Ka HOPMATHBHEIM JOKYMEHTAM.

Tlpu otbope mpod ¢ oA p
yTBEpHACHHO! (OPME, B KOTOPOM YKa3BIBACTCA:
® e aHATH3E, :
= mecTo, BpeMa oT6opa,
*  HOMep npodsl,
. 6, { oTGHp: 0 mpobkL, JaTa.
TTOArOTOBKY M XpaHeHue MpoG BHIMOTHAOT B COOTBETCTBHH C OCT 41-08-
249-85 [34].

6. IOATOTOBKA K BBITTOJIHEHUIO AHAJTH3A.

6.1. TozroToeka npubopa k pabore.

TloaroToBky TmpH6Opos Kk paboTe H ONTHMH3ALHMIO YCIIOBWI H3MEPEHHSA
IPOH3IBOAT B COOTBETCTBHH C MHCTPYKUMCH MO IKCIUTyaTaitdd. puGops!
JAOIDKHB! GBITH TIOBEPEHBL.

6.2. [TpuroToBIEHHE BCTIOMOTATENBHBIX PACTBOPOB U3 PEAKTHBOE.

6.2.1. Cepran xucuora, pasbasnerras 1:1. K obsemy [HCTALTHPOBAHHOH
BONBl TPMIHBAKT PABHENG 00beM CepHOM KHCIOTEL, nepememBaloT. Cpok
XpaHeHHA HE OTPaHNYEH.

6.2.2. C KHCJIOTa, P 1:1. K ofsemy AMCTHIEPOBAHHOM
BOMB! MPWIHBAIOT paBHBIN 0GBEM CONAHON KHCIOTEHL, MEPEMEIIHBAIOT. Cpok
XpAaHCHUA HE OrPaHAHeH.

6.2.3. Comsmas kuciora, pasGasnemmas 1:3. K 1pem obmemam
MCTHUTHPOBAHHOH BOJH NPAIMBAIOT ONMH 00BEM COJNSTHOH  KHMCIIOTHI,
nepeMenuBaioT. CPok XpaHeHAA HE OrPaHAYCH.

6.2.4. Conanas KMCTOTa ¢ MOJPHOH KoHIEHTpauued 1 moms/mv’. K 84 cm’
consHON  KWCIOTH TDHIMBAIOT B MepHoi kombe wa 1000 oM’
MCTHILTHP YIO BOLY, AT 0 METKA AHCTH/UTHPOBaHHOH BonOH H
nepememuBaioT. CPOK XpaHEHUs HE OTPAHHYCH.

TH  TOKYMEHT [0




6.2.5. AckopGunoBas kucnora, 1,5 %-ii pacTBop, CBEKeNpHIOTOBJIEHHBIH.
1,500 acKOpGMHOBOH KHMCTOTH PACTBOPMOT B 100 cM® AHCTHATMPOBAHHOM
BOTBI.

6.2.6. Bummas kucnora, 3 %-# pacteop. 3,000 r BHHHOH KHCIOTHI
pacteopaioT B 97 om’ MHCTHILTHPOBAHHOMN BOEL. CpOK XpaHeHHs 3 Mecaua.

6.2.7. Bunnas kucnora, 10 %-if pacrsop. 10,000 r BHHEON KHCTOTHI
pacTBopsmioT B 90 CM’ AMCTHILTHPOBAHHOH BomsL. CPOK XpaHeHHs 3 MecAna.

6.2.8. Cynmedocanmumnosas xmcnora, 20%-i  pacteop. 20,000 ¢
cynbHoCaTHIMNOBOH KHCIOTE! PACTBOJ B 80 cn’ muet i BOZIBL.
Cpok xpanenus 3 Mecalia. = .

6.2.9. Ammuak, 20 %-ii pacteop. K uetsipem ofmemam ammmaka (25 %-
HOro) npubasmoT ONMH 00BEM AMCTHIUIHPOBAHHOMN BOABI. PacTBOp XpaHAT B
CKIITHKE C TIPATepTOil mpodkoit. Cpok XpaHeHHs He OrpaHHuCH.

6.2.10. AMMHuak pas6: i 1:1. Ci T 0GBEMEI AMMHAAKA

(25 %-HOro) W NMCTHLTMPOBAHHOH Bomsl. CPOK XpaHEHHS He OrpaHHYEH.
XpauAT B CTEKIAHHON EMKOCTH C IPHTEPTO# MPOOKOii.

6.2.11. Ammuax pasGapnemmsiii 1:2. O6bem ammmaka (25 %-wHoro)
¢ IByMA 005 [AMCTHLTHPOBaHHOH BOMEl. CPOK XpaHeHHs HE

orpaniyer. XpaHAT B CKISHKE C NPHTEPTOH MPOOKOH.
6.2.12. Ammuak pasOanenmbifi 1:4. ObneM ammmaka (25 %-Horo)
CMEIIHBAIOT ¢ YeTHIPhMS 00be] IHCTHILIUD Bojbl. Cpok XpaHeHus
He OrpanHveH. Xpauar B CKISHKE ¢ IPHTEPTOH MpobKoil.

6.2;.13. Kamu enxoe, 20 %-it pactBop. 20,00 r eKOT0 Kali PacTROPSIOT B
80 cM” mmcTHnTHpOBAHHOH BOMBL. XpaHAT B MOJMATHNEHOBOH mocyme. Cpox
XpaneHus 3-4 Mecaua. PacTeop omkeH G5ITE MPO3PaTHBIM.

6.2.14. A il Mon i, 5 %-i 4
: pacTsoj
onpegeneiua  Si0,). Hasecky 50r momu6, o .P i
pacteopsior B 500-600 cm® kunsmtedt ot OcThIBIAI pacTsop (GuIBTPYIOT H

HomuBaIOT BoAoH 10 1 M, JUna IIATeNbHOTO XpaHeHHs PacTBOPA KENATETHHO
TONB30BATHCA TIOTHITHASHOBOH TIOCY 0.

6.2.15. AMMOHMH MOIHOIEHOBOKHCbIH, 5 %-Hbil BOAHBIH pacTBOp B 24 H
cepHoit  kmcmore  (mas onpeene s PO;)- Hasecky 50r
)8 ro pactsopmor B 300 cwm’ xunsmeit Bo,
:TQ)B.E;;’[])OBbmam B MepHyI0 Koaby Ha | mv’, Mo oxmaxkieruu noﬁamorrm
70 ci TPHp i cep KHCIOTh (CEPHYIO KHCIOTY CIEmyeT
Ha/IMBaTh TONBKO MPH ro cudona. Py YIO TIPOOKY [is
KOnGbi B KOTOpOH NProTOBANETCA  DPACTBOp  MomuGata, cuenyet
NpEBAPHTENBHO NMPOKANATHTS 3-5 MUHYT B CepHOM KucioTe, pas6 it
l{l,t:c)’.ml’e:c'r}ml:) OXJI@KIAIOT H NOMHBAIOT BOROH o Merku. Cpok xpaseHus 6
8.
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6.2.16. XKeneso xnopHoe, 0,1 %-Huilt pacTsop 1o Fe,0,. Hasecxy 2,0 ¢

FeCl, wm 34r FeCl,-6H,0) pactsopsior B BOJe, NOAKHCICHHOH
HECKONLKIMH KAIUIAMHK COJAHOMH KHCIOTHI, H JONHBAIOT sozoii 20 1 mv’. Cpok
XpaHEHHA 6 MeCALEB.

6.2.17. Megs cepHOKHCNas, 5 Y-Hbli pacTBOP. 5,0 r cepHOKHC/IOH Mean
pACTBOpAIOT B xonbe ma 100cM’ B MHCTHILIHDOBAHHON BOJE. Pacteop
JMOMMBAIOT AHCTHITMDOBAHHOH BOAOH JO METKH, NepeMEIMBAIOT. Cpox
XpaHEeHHA He OTPaHHIEH.

6.2.18. Harpuii retpaGoproxmcmsii, 1,1 %-Heili  pacTOp. HaBsecky
teTpaTGopHOKHCoro Hatpus 11,00 T pacTBOpEioT B 700-800 cM® KumAIeR
BOJEl M MO OXJ&XIEHHH NONMBAOT Bomoifi no 1mv’. CPOK XpaHeHws He
OrpaHAYeH.

6.2.19. Harpuit (TOPHCTENi, HACEIIEHHRI pacTBOP. Xpasar B
MOAH3THICHOBOH nocy/e. CPOK XpaHeH!s He OTPAHIICH.

6.2.20. Ilmex xnopmersii, 0,01 M pacrsop. Hapecky METALIHYECKOrO
maHKa 0,6538 © noMem@aT B CTaKaH eMKOCTLIO 250 eM’, npriBaior 25 oM’
CONsIHOM KHCIOTBI, pa3GaBIenHOM 1:1, HAKPHIBAIOT CTAKAH YACOBKIM CTCXITOM H
PAaCTBOPSIOT LHHK NpH criabom Harp PactBOp ynap )T 10 00BeMa 5-
10 cM®, KOMHYECTBEHHO MEPEHOCAT B MEpHYH0 K00y Ha 1 M | JI0MBAIOT 110
meTkn Bojiol. THTP PacTEOPa HHHKA TIO OKCHAY ANIOMUHHA YCTAHABIHEAIOT M0
pacTBopy CTaHAApPTHOIO obpasia (c ydueToM CONEpKaHKMA B HEM THTAHA),
TPOMIE/mEMy BCe CTAjIuH aHAIHIA (cm. riaBy «OmpeneneHue ATOMUERA.
KOMILIEKCOHOMETPITECKHE  (yTOpUIHBLH merom»). THTp  pacrsopa
PACCUUTHIBAIOT TIO (hopMyIe:

o %TiO, » LEL
T 20 41,0, = (% AL,0, +%Ti0, -0,638)- H -V, g

A-100-¥,

e %ALO, - comepxamue ALO; m TiO, B crammaprHom
w %Ti0, ©opasLe;

i - HABECKa CTAHJAPTHOTO 0bpasi, T3

v, - 0Bl 0GheM pacTBOpa CTaHzapTHOro 06pasua, oM’

Vv, - ofbeM ATHKBOTHOIl 9acT¥ PacTBOpa CTAHHAPTHOTO
o6pasiia, B3ATOMH Ui THTPOBAHHA, 3

A - obbem pacTsopa XIIOpPHCTOTO UMHKa,

D '0 Ha THTP nocne

paspyIICHUA KOMILICKCORATA ATIOMHHHA (PTOPHIOM,
CcM;

0,638 - kosthpuunent nepecueta TiQ, na ALO;.




6.2.21. Tlepoxcua pomopona, 3 %-meii  pacteop. K 90 o’
MHCTHITHP i BOTEL IPHG: 1 10 cm’ 30 %-HOro pacTBOpa MepokCHIA
BOJOPOAA, NEPEMEMMBAIOT. XPAHAT B TEMHOH CKISHKE C MPUTEPTOH MPOOKOM.
Cpox xpaHenus 6 Mecsues.

6.2.22. T'mppasun  cepHokucrbid, 0,12 %-muili  pactsop. 1,200
CEPHOKHMCIIOro rHAPasHHa PACTBOPAIOT B 1 Amj JMHCTHANHpOBaHHOM Bomsl. Cpok
XpaHeHus 6 MECALEB.

6.2.23. TmapoxcunamMun COMAHOKHCHEIN, 5 %-mmiii pacteop. 5,00r
COMSHOKHCIIONO TMAPOKCHIAMHHA DAacTBOPAIOT B 95 cM’ MMCTHILTAPOBAHHOM
BoakL. CpoK XpaHeHHs 6 MecAmes.

6.2.24. T'uap NAMHH  CC 10 %-upiii pacteop. 10,00 r
COJITHOKMC/IONO TFHAPOKCHIAMHHA DacTBOPAIOT B 90 o’ ACTHITAPOBAHHOMN
Bomsl. Cpox XpaHeHus 6 MecsLes.

6.2.25. Vkcycmas KkucnoTa, pasbamnemmas 1:9. K pepatH ofsemam
HCTHILIH ¥ BOIBI 0P YT OMUH 00BEM YKCYCHOMH KHeaoThL, Cpok
XpaHEHHA HEe OrpaHHIeH.

6.2.26. Bydepmas cmecs (mms mpurorosienms 0,2 %-HOTo pacTeOpa
amomuHona). HaBecky 55T yKCYCHOKHMCIOro HaTphs pacTeopsior B 500 e’
BOMBL, GUILTPYIOT ¥ joGaBamOT 250 oM’ VKCYCHOH KMCHOTH pa3GaBneHHOK
1:9. Cpok xpaHeHus He OrpaHHYEH.

6.2.27. Amomuson, 0,2 %-Hetii pacTBop B ateratrHoM GydepHom pacTBOpe
¢ pH=4,7. Haseciy aymomutona 2,000 r pacteopmor B 100 cM® BOJkI ¥ KHIATAT
10 munyr. OcTeiBIIMI PACTBOp (HILTPYIOT, BAHBAIOT B Gy(epHYId CMech,
JONMBAIOT BONOH A0 | MM’ W MepeMemuBaior. PactBop ycToluHB B TeueHHe
HECKOILKHX MECALER NPH XpaHEHWH B TeMHOTe. Benwuuny pH nomyuensoro
PpacTeopa nposepsioT npu nomomy pH-merpa. Ecnin 3Hagenne pH okaxercs
BHE HHTepBana 4,6-4,75, 3T0 3HAYHT, YTO PACTBOP HPHI i HO
(PeaKTHBbl HENOCTATOYHO HHCTHI MMM He COGMONEHO OTHOMEHHE MEXKIY
KOMHYECTBOM yKCYCHOKHCIIOIO HaTpHA M yKCycHO#H kucnotsl). KoneGanus pH
BHYTPH YKa3aHHOTO HHTEpBAJNa HE AB/LIOTCA NPEMATCTEHEM K HCHONB30BAHKIO
pacteopa. [loarowsaTs pH k 4,7 no6as TOr0 HIH HHOTO
peaxTHBa HeZOMyCTHMO. DTO OTHOCHTCA TAK)KE K MpHT y Bydep

pacrsopa (peaxTus 6.2.37).

6.2.28. 2.2'-munmpwann, 0,25 %-uutif pactsop. Hasecky 2,2'-numupmmmia
2,51 pactsopmor B 1 M’ ropseit Bomst ¢ no6anenmem 1 o’ 11 pactsopa
CoNAHOI KucHoTh. Cpok XpaHeHHs 6 Mecanes.

6.2.29. Jnawtunupwimeran, S %-ubili pacTeop B 1 H COMsHON KMCHOTSL
Hagecky muanT 50T pactBOp B ~700cr’ 1 u consmol
KHCJIOTEI, DUIBTPYIOT B MepHyio Konby Ha | av° | I0NHBAIOT BOAOH 70 METKH
TOlf JKe KMCNOTOH. PACTBOp AMAHTHITHDHIMETAHA MOXET HMETh PO3OBaTEIA
OTTEHOK BCNEACTBHE 3arps3HeHus CONSAHOH KHMCIOTEH H (MIBTpoBATLHOM
Gymary coiMu sene3d. IT0 He ABIAETCH MPEMSTCTBHEM K HCIIONE3OBAHHIO

0
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pAaCTBOpA, T.K. OKPACKA HCTE3AST MPM NOOABICHMH K AHANH3HDYEMOMY
pacTBOpY acKOPOMHOBOI KHCIOTE! JUIA BOCCTAHOBIICHMS Kenesa.

6.2.30. JTmoTuagaTHOKapaMaT HaTpui, 5 Yo-Hbli so,;lmm pactBop. 5,00
AMTWIIMTHOKapGamMara HaTpHs PacTBOpAIOT B 95 cM AMCTHILTAPOBAHHOH
somsl. Cpok xpaneHH:A 6 MecALes.

6.2.31. Kpaxman pacTeopumbii, | %-HlH CBEKEPHIOTOB/IEHHEI pacTBOP.
Hasecky Kp 02r p st B 5 cM’ Bouel. OTAENBHO HArpeBaoT
15 oM’ BOZIBI, BIMBAIOT B KMIAILYIO BOMY PAacTBOP Kpaxmana H cpasy CHHMAalT
¢ uATKE. PacTBOp OXJaXJIAl0T MPH KOMHATHOH TeMIEpaType, HakpsB c‘rax:.ﬂ
crexioM. B oTCyTCTBHE PACTBOPHMOIrO KpaXMana MOKHO HCIIONB3OBATE 0,5 %-
HB1i PACTBOP MOJHBHHAIOBOTO CIHPTA.

6.2.32. Tpuarasonamus, pasbasnexusii 1.3, O 00BeM TPHITAHONAMHHA
CMELIMBAIOT C TpeMsi 0GbEMAMH IUCTILTHPOBAHHOH BOMEL CpOk XpaHeHH He
orparAdeH, KopHYHeBO-XKENTas OKPACKA PACTBOPE HE ABJACTCE HPEMATCTRHEM
K €10 HCIO/Ib30BAHHAIO.

6.2.33. Vporpomus, 0,5 %-uiif pactsop. 0,500 r ypoTponuEa pacTBOpAIOT
5 100 ca ymcTmLHPOBAHHOM BOH. CPOK XpaHEHHS 6 MECALE.

6.2.34. Vporpomus, 25 %-Hbiit pacTeop. 25,00 r ypoTpOMn#HA PACTBODAIOT B
75 eM’® DHCTHILIHPOBAHHON BoEL CPOK XpaHeHHs 6 MeCAIEB.

6.2.35. Yporpomas, 0,5 %-mbiit pacteop. 0,50 r ypoTpONiHa pacTBOPAIOT B
100 eM® aucTHUMpOBaHHOH BOL!. CPOK XpaHEHUA HE OTPaHHIeH.

6.2.36.  ®@opMambuokcHM,  pacTeop.  Hasecky  COJAHOKMCIONO
raapokcanamuEa 4,00 © pacTBOPAOT B HEGONBUIOM KONMYECTBE BOAB,
noGasmmor 5cm 40 %-moro pacTBopa (OPMANMHA, NONMBAIOT BOJOH N0
100 cv’ 1 nepememupaioT. CPOK XpaHEHHA HE OTPAHHHCH.

6.2.37. Bydeprsiii pacteop aueratssii, pH=4,7 (s (oTOMETPHIECKOTO
ONpENeNeH:s AMOMUEKA | Jkeiesa). HaBecky YKCYCHOKHCIOrO ?Tpm 551
pacteopsioT B 500 cM’ BOMHI, (HIBTPYIOT, npuﬁannmm; 250 em” yxcycHol
KHCNOTBI, pa3GaBienHodl 1:9, AonMBAIOT BOAOH /0 1 1M ¥ TEpeMelIHBAIOT.
Cpox XpaHeHus He OTPaHu4eH.

6.2.38. Bydephbrit pacTeop ALETATHBIH, pH=5,5 (s
KOMIUIEKCOHOMETPHYECKOTO Onpe/enerta xKele3a). Hapecky yKCYyCHOKHCIOIO
Harpua 250 T % 20 oM’ MeasHol yKcycHOl KHCIOTR PasGaBifior BOAOH A0

1 1v”. CPOK XpaHEHHS He OrpaHHHCH.

6.2.39. BydepHsii pacTBOp XJIOpHHO-aMMHaummiH, pH=10,5 (mm
onpeaenenud Mapraiia). Hasecky 70 r XIOPHCTOrO aMMOHHA PacTBOPAIOT B
400 cv® o1, dumsTpytoT, o6aansioT 600 cu® 25 %-HOrO PacTBOpa AMMHUAKA
H TiepeMenmBaioT. CpPOK XpaHeHUd HE OrpaHuteH.

6.2.40. Pacrtsop A (s P na
kpemmms). Hasecky 20,0 r Gecusernoro Metona pactsopsiot & 300 oM’ BomB,
137 6 Qro  CepHHC 0 HaTpHA, QHABTPYIOT H
nosusator Bofoi 1o 1 aM’. PacTBOp XpaHAT B TeMHO¥ cxusHke He Gomee 8-10
JIHEH.
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6.2.41. Pactsop mns pa3Gapienus. B IIaTMHOBOM THIVE CIUIABIAIOT MPH
900°C B Teuenue 7-10 MuHYT 3 r cMecH Anf crnmasneHMs (cM. n.6.2.42.).
OcToiBmHit mAaB pacmopmo-r B 100 cM® consmodi kucnoTHl 1:3, MEPEeHOCAT B
MepHylo konOy Ha 500 cM’ H [ONHBAIOT 10 METKH BOJOH. Cpok xpaHeHHs He
OTPaHHYEH.

6.2.42. Cmecs mna crnaieHua. CMech COCTOMT M3 ABYX KOMTIOHEHTOB:
TeTpaGopHOKHCNOro HaTpus (06e3BoneHHOr0) W OE3BOMHONO YIIEKHCIOro
natpus. Bypy mns obesmoxupanms nomemaoT nopumsmu mo 8-10r B
taphopoBbIx HamKax B MydebHyIo neus. B TedenHe ABYX 9aCOB NOAHAMAIOT

TeMmepatypy B Mydene no 300-400°C u sminepxusaior Gypy mpu oroit

TEMIEParype B TedeHue mpubnusuTensHo 4-x 9acor. JIpe BeCOBbie HaCTH COMBI
W OJIHY BECOBYIO HacTh 00e3BOXKEHHOM Oyphl TINATENBHO HCTHPAIOT B AMIMOBOH
unn dapdoposoii crynke. ITomnysennyio CMech TIIATENLHO NIEPEMEIIMBAIOT B
CTEKNAHHOI Gamke ¢ MpuTEpTOH Kp it o POZHOTO Cpox
XpaHeHHs He OTPaHIICH.

6.2.43. Kommnexcon IIT 0,001 M, 0,002 M, 0,005M u 0,05 M pacteopst.
Coorserctpenso  0,3723, 0,7445, 1,8613 u 18,613 r xommiexcoma IIT
PAcTBOPAIOT B HEGOMBINOM KONMYECTBE OB, (PMIETPYIOT B MepHYIO Konby Ha
1 ¥ [ONMBAIOT 40 MeTKH BOjoM. Turp pacteopa kommnekcona III mo
OKCHIy KajblWsl YCTAHABIMBAIOT IO CTAHAAPTHOMY oOpasily M3BecTHAKA, He
conep y TOB, HJIH 10 COJIH KalbLHA 0co00# THCTOTHI,
HAOPHMED, M0 YIICKHCAOMY Kansmo ocd. 17-2. THTp pacTBopa KOMIUIEKCOHA
III mo okcuIy MarkHs pacCHMTHIBAIOT [0 THTPY, YCTAHOBNEHHOMY 110 OKCHIY
Kalbllig, YMHONQA €r0 Ha COOTHOMIGHHE M., :M,,, =0,7188. Tnmp

pactBopa Komruiekcoda Il mo okcumy okenesa YCTAHABNMBAIOT IO
CTAHIAPTHEIM o6pasuaM sxenmesnoi pyasl. THTp pactsopa koMmmiekcosa IIT no
KaTBIMIO M OKe/e3y YCTAHABIHBAIOT B TEX KE YCIOBHAX, B KOTOPBIX
ONPENENIOT ITH Thl B AHATM3HDY pactBope. Teopernueckuii THTP
COCTABIACT:

0,001 M pacteopa xommrekcona I1I mo oxcuny kansuus - 0,00005608,

0,001 M pactBopa komiiiekcona I no okcumy Mareus — 0,00004030;

0,002 M pacrsopa komrutexcona I1I o okeuay kansuus — 0,00011216,

0,002 M pacrropa xomrexcoa ITI no okcuy maruus — 0,00008061;

0,005 M pactBopa kommnexcora I1I o okcuny kamsmus - 0,0002804,

0,005 M pactsopa koMmnexcora I11 no okcuy Marmms - 0,0002016,

0,005 M pacteopa koMmiexcona I11 no okcuy xenesa - 0,0003992;

0,05 M pacteopa kommiekcosa I11 no okcuay anroMurs - 0,002548,

6.2.44. Minumkatop o - ua B- gusmrpodenon, 0,1 %-asii pacteop. 0,100 T
HHIHKaTOpa pacteopsior B 100 cM’ JMCTWATHpOBaHHOH BOJEL Cpox
XpaHeHHs 6 Mecsnes.

6.2.45. VIHAMKATOD KPe30/OBbIi KpacHsli nonopamopnmtk, 0,1 %-amiit

pactsop. 0,100 r urzEKaTopa pacTeopmoT 8 100 M’ IHCTHANAPOBAHHOH BOBL
Cpok xpaHerus 6 Mecales.
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Mumsxatop TeHTAMETOKCHKpackbil, 0,1 %-Hbif  cnupToBOi
pacfx::;s" y HH . D G,Ix'pan.m 8 100 o’ 96 %-Horo CIHpTA.
CpoOK XpaHeHHA 6 MeCAUes.

6.2.47. HHguKaTOp rmonmnaxcon, 0,1 %-upifi  pactsop. 0,100
uHmMKaTopa pactsopsior & 100 oM’ THCTILTHPOBAHHON BOMEL. CPOK XpaHeHHs
He Gonee 10-15 AHei.

6.2.48. MeTwioBbiit opamxesr, 0,1 %-Hbili pacTsop. 100 M HHIHKaTOpa
pacteopmior B 100 oM’ JMCTWITHpOBaHHOH BOmbl. CpOX XpaHEeHWA HE
OTPaHHYCH.

6.2.49. Ken it 0,5 %-meili  pacteop. 500 mMr
HHIMKaTOpa pacTeopstoT B 100 cM’ JCTHITMpOBaHHOM Bosl. Cpok XpaHeHHA
6 MecALEB.

6.2.50. Q’nyopexooa, 0,1 %-meiit pomusii pactsop. 0,100 © MHEHKaTOpa
PacTBOpPSIOT B 100cu’ HCTHLHPOBAHHEO Bobl. CPOK XPAHEHHS 6 MeCALes.

6.3. [IpuroTOBIEHKE rPa/yHPOBOYHEIX PACTBOPOB.

6.3.1. ['panyHpOBOYHEE PACTBOPH! JHOKCHIA KPEMHUS, COJepkamue oT 0
o 200 mxr Si0, B 1 cm’. TOTOBAT, KAK yKa3aHO B XOJE aHa/lH3a, CEpHio
PACTBOOB CTAHIAPTHBIX OOPA3UOB CHIMKATOB, DY M APYIHX MATCpHAIIOB,
conepicammx or 1% yo 95% Si0, c wmEtepBanaMu Hepes 10-12% u ne
conepxammx  Ta, Nb, W u Gomumx xommrecrs Bi u Pb..
[IpUroTOBICHHEbE PACTBOPH MOTYT XPaHHTHCA [THTENLHOS BPEMA. s
NPUrOTOBNCHHA  PAacTBOPOB  MOXKHO  HCNONB30BATH TOCYIapCTBEHHBIE
crangaprHsie  o0pasmsl, o0fpasubl MNPSNNPHATHS # WX CMCCH. Hageckxa
cocrasnser 0,100 r. HexoTopsle cTaniapTHEIE 06pasiBl MOKHO UCTIONB30BATE
T NPETOTOBNICHHA HECKO/IBKMX TDA/HPOBOUHBIX DACTBOPOB, Geps pasHbic
naseck (0GbeM MPHTOTOBIEHHbIX pacTBOpoB — 500 oM.

6.3.2. ['pamyUpOBOYHEIE PACTBOPEI OKCHIA AMOMHHIA.

6.3.2.1. 3amacmofi pactsop, conepxammit 1000 wxr AL,0; B 1cm.
Hanpumep, Hasecky 0,5060r crawnapreoro ofpajua FAMHO3EMA Ne 198-a,
coxepamero 98,827 % Al,0,, cnnassmor B WIATHHOBOM THIIE C 5r emecH

W crnasnenus npu 950°C B Tewemme 20-25 MHHYT. OcTHIBIIHH Tnas
BHIIIENAYMBAIOT  FOpAded  BOJOMH (100-150 cv”), mobasnmor 100 o
pasGasnennoi 1:3 COMAHON KHCIOTBI H l:loc.lle TIQHOrO PAaCTBOPEHHS IUaBa
TIEpEHOCAT B MepHylo koaly Ha 500 cm’. JlomHBaIOT BOZOH 10 METKH A
nepemenriBaloT. CpoK XpaHeH#Hs He OTPaHIICH.

6322, Pactsop A, comcpwamuit 100mxr 47,0, B 1o’ Totosar

HECATHKpATHRIM pa30aBlieHMeM 3allacHOro pacTsopa pacTBopoM JUIA
pazbaBreHus.




6.32.3. Pacteop B, comepwammii 10mkr AL0O, B lcw’. Tos
IECATHKPATHEIM pasbar/ieHHeM PACTBOPa A PACTBOPOM A pasbaslieHns.

PacTBOpH! CTAHAAPTHBIX OGPASLOR FOTOBAT M3 OGPA3LOB, COAEPKANNIX
0,1 n0 70% AlL,O, u He comepKaNEX MeIAKONHX ueueﬂ'mn.‘ 1
MpHTOTOBNEHHAA rPaNyHPOBOYHKX pacTeopos GepyT HaseckH ot 0,05 xo 0,5
mfmu pacdeToM, 9T00kl MOyYEHHBIE PACTBOPE! COAepxamu He Gonee 100
S§i0, B 500 cw’. Hapecxs crmasnsmior ¢ 3T cMecw ANA CIUABTEHHS @

NPOAO/DKAIOT KaK MPH TPHIOTOBJICHHH 3amacHoOro
CTAaHAAPTHOIO pa
OKCHJIa AMOMHHHSA.

6.3.3. TpamynpoBO4HBIE PACTBOPH cojef or 0
200 Mxr Fe,0, B 1 ew’. Totosar TaK, KaK YKa3aHO B XOJ¢ aHAIH3A, CE
PACTEOPOB CTAHNIAPTHBIX 00Pa3NOB CHIIMKATOB, Py M APYIHX MATEpHAIOB,
cogepxammX ot 0,1 no 80% Fe,0, c wmreppanamm 10-12% u :
cofiepXanux Mematomux npumeceit. Hasecku ot 0,05 1o 0,5 r Gepyr ¢ Takum

PpacueToM, YTo6BI MOMyHeH bE PACTBOPHI cofepxkany He Gonee 100 Mr SiOz B

500 em’,

6.3.4. I‘pa.qyxponpmﬂ pacTBop okcuna maprauua (IT). B Mepayo kos6y |
ma  100cw rmomemaor Taoe kommectBo  ~0,05H  pactaopa

MapraHleBOKUCIOr0 Kamua (C YCTAHOBJCHHEIM THTPOM), uTOGK B HeM
conepianock SMr AMnO (le® Ttoumo 0,051 pacteopa  KMnO

cootercTByeT 0,7094 r okenna Mapranua (11)). Pacrsop pas6asmmor Bozoi 10

50-60 cm”, nobaBnsoT [IBE KAIUIM KOHLEHTPHPOBAHHOMN COMAHON KHCIOTHI, ABE
Karum 30 %-Horo mep na Bomop T (pacTBOp mpH ;'mu

of . ), T BOZOH N0 M«;’tm H CHOBa mepemellHBaOT. B
1 em” 310r0 pacTsopa cogepxuTca 50 MKT OKCHAA mapranua (II).
TpamyupoBoHbIE PACTBOPHI FOTOBST TakKe M3
CTAHAAPTHLIX 231108,
conepxanx or 0,05 o 60 % okcuna mapramua (II) u He coum
- ToB. Jl14 npuro pacTBopoB OepyT HaBeckH OT
,05 10 0,50 r ¢ TakHM pacuerom, 9To6k NOTYUeHHEE PACTBOPHI COAEMIKAIH He
Gonee 100 mr SiO, B 500 cM’. Hapecku cnmaBnsmor ¢ 3T cMecH s
cn H Ip T KaK y B X01e
6.3.5. 'panynpoBodnLUl pacTBOp NHOKCHAA THTAHA, coiepwamye oT 0 10
200 mxr Ti0, B 1 eu’. ToToBaT Kak YKa3aHO B XOJie AHATH3A CEPHIO PACTBOPOB
CTAHNAPTHBIX OBGPasMOB CHIMKATOB, Pyl HIH YTHX — MaTepHaIoB,
conepxamux ot 0,02 1o 50 % AuokcHAA THTAHA B He co:g)pmmmx n:nvzgmnml;
snementoB. Hasecku ot 0,05 o 0,5t Bepyr ¢ rtaxam pacueToM, UTOGBE
HOMyeHHbIe PACTBOPHI conepxann He Gonee 100 Mr Si0, 5 500 cu’.

6.3.6. I'panyHpoBouHbIe pacTBOpE! meHTaKCHAR docdopa, cofiepKamue oT
02 1o 70-80 Mxr P,0, 8 1 eM’. Totopsar TaK, KaK yKasaHo B XOIe aHaiu3a,
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CepHio PACTBOPOB CTAHJAPTHBIX M KOHTPOMLHEIX 00pa3ios, COMepHKAUMX OT
0,1 10 40 % P,O; ¢ matepsaioM 0,5-1 % nus copepkanuii 10 4 % PO, uc
prTepBanoM 3-5 % mng Goiee BHICOKMX conepkannit P,0,. Ecin B KauecTse
CTAHTAPTHBIX 0GPA3IOB HCMONE3YIOTCH HE NPHPOAHBIE MATEPHANLL, 2 MeTaIbl
{ CINaBbi, KOTOPHIE HEb3f CIUIABNATE B IUIATHHOBRIX THIJLIX, MOKHO
[PHMEHSTh APYTHe Croco0bi PastoiKeHus, HO KOHEYHBIH PacTBOp HE JA0/IKEH
cOAepKaTh HATPAT-HOHOB.

6.4. TIpuroToBIeHHe COCTABHBIX pea.remnn' A1 ONpeeents KpeMHus,
a THTaHA H

[pi NpHMEHeHH! COCTABHBIX PearcHToB (C-peareHTOB) 15l OMPECCHHs

KpEeMHIA, AIHOMHHHAA, H THTaHa Y pa3soBaHiA OKPAIICHHBIX
KOMIUIEKCOB U M3MEpeHHA BEJIHIHHEl ONTHYECKOH TUIOTHOCTH KOMILICKCOB
OCTAIOTCA TAKHMH KE, KaKHe y B TpH MO HOM

npHGABIEHHH PEaTeHTOB, NOBEIIASTCA THIIL TOHHOCTS U MPOH3BONHTENLHOCTh
AHATH3A. -
*IIpumeanne - OGseM Bcex C-peareHTOB JaH B pacteTe Ha OfIHY Tpody.

6.4.1. C-pearesT 1.

Bona—40 en’.

MomGar aMmowns, 5 Ye-biif pacTeop - 5 G’

Beero 45 on’.

6.4.2. C-pearesT 2.

Boga—40 ear’.

Pactsop 1w pa3baBieHus

(peaxtus 6.2.41) - 5 on’.

Mormbziar amorsi, 5 %-Hbili pacTsop - S ca’.
Beero 50 oM.

6.4.3. C-pearent 3.

Boma—20 em’,

Bunmas kacnora, 10 Yo-Hitl pactsop - 5 oM.
PactBop s pasbaBieHH

(peaxtus 6.2.40.) - 20 enr’.

Beero 45 on’.

6.4.4. C-pearent 4.

Bydeprsiii pacsop auetatrsiit, pH=4,7
(peaxT¥B 6.2.37) — 58.5 o’

AckopOHHOBasA KHCI0Ta, 2 %-HBIH CBEIKETPHIOTOBICHHEI pacTBop - 3 om’.
Cuapokenn vatpus, 1 M pactsop — 3 o',
Kpaxman pacTaopumbii, 1 %-ueiit pactsop — 0,5 oM’
AmommHow, 0,2 Y-riii pacTsop - 25 e,

Beero 90 em’.




le

6.4.5, C-pearenrt 5.
Bydeprntit pacteop auerarusii, pH=4,7
(peakTis 6.2.37) — 68,5 o',

Ackop6uHOBaA KHCMOTa, 2 %h-Hbiii CBEKENPHIOTORNCHHEL pacteop - 3 ;

T'uzpoxena matpas, 1 M pactsop — 3 en’.
Kpaxman pactBopumsiii, 1 %-mstit pactsop — 0,5 ca’.

Amowmuson, 0.2 Y%-sEiii -15cem’,
Beero 90 cu’,

6.4.6. C-peareHr 6.

Boxa— 17 ew’.

Tunpoxcrnamis consHOKuCbIH, 10 %-Helil pacteop — 3 cu’.

BuHHas KHCNOTA, 3 %-Hbli pacTROp - 5 oM.
gﬁoxcmz Hatpus, 1 M pactsop — 6 ca’.
y(epHslil pacTBop aneratHbid, pH=4,7

(peaxtis 6.2.37) — 5 cu’.

22" 0.25 %-Hp1ii pa -doM’

Beero 40 cm®. -

6.4.7. C-pearenr 7.

Boma—2cu’.

T'nop MHH ucnetid, 10 %-HeIi pacteop — 3
BunHas kucnora, 3 %-Hei pacteop - 5 ov’. e
Tuppokcrn Hatpus, 1 M pacteop — 6 ex’.
Bydepriit pacteop auerarueri, pH=4,7
(peakTiB 6.2.37) — 5 o,

2,2'-@;@@, 0.25 %-Hniit pacteop - 4
Beero 25 cM’. a2
6.4.8. C-pearent 8.

Bona—44 em’.

Tunpoxcunamus consuokucbn, 10 Yo-rbiit

CTBOP — 6 CM,
BrmHas kucnotra, 3 %-Hsii pactsop - 10 cm’?a i -
Trapokcun Hatpus, | M pacTsop — 12 ew’,
BydepHerit pacteop auerarusiii, pH=4,7
(peaxT 6.2.37) — 10 ov’.

2.2'- 0.25 Y%-nwiit -
Bicemmn% cujm. . 0.25 %-pmiit pacTBOp - 8 ca’.
6.4.9. C-pearent 9.

Boma— 13 e,

Kucnora consinas, pasbasiennas 1:1 - 4 on’.
Mexs ceprokmcnas, 5 %-muiit pactaop —2 karm (0,1 cu’).

A
lﬁf:lmpﬁummm; KHCOTA, 1,5 %-HBIH CBEXENPUrOTORTEHHEITH pacTeop -

Ew!;wmmn, 5 %-Hpiit pacTBop - 7 oM’
Beero 25 em™. L

6.4.10. C-pearesr 10.

Bona —28 o',

Kucriota consas, pasbasensas 1:1 - 4 o',

Mes cepHokucnas, 5 %b-HblH pacTBop — 2 kamm (0,1 o).

Ackopbumosas kuciora, 1,5 %-meiit CBEXENPHIOTOBIEHHEIN pacTBop -

1ead.

5 Yo-saurih -7 o
Beero 40 en’.
6.4.11, C-pearenr 11.
Bona —26 M’

KucnoTa consras, pasbannennas 1:1 -4 om’.

Mes ceproxucias, 5 Y-biit pactsop — 2 kan (0,1 oM.

AckopGuiosas Kkucriora, 1,5 %-Hblit CBEXENPHTOTOBIIEHHbI PacTeop -
3 em’

[MaHTHMHpPHIMETaH, 5 %b-Hbli PACTBOP - Tew’.

Beero 40 cn’.

6.4.12. C-pearesnt 12.

Bona— 11 eM’.

KucrioTa consinas, pasbasnennas 1:1 -4 ov’.

Menn cepHOKHCan, 5 Y6-Hurit pacteop — 2 Karui (0,1 om’).

Aacmp6mcmax xucniota, 1,5 %-Hbill CBEXENPHIOTOBNIEHHBIN DACTBOP -
Jem.

InaramgpRIMeTan, 5 Y%-Hbi pacTsop - 7 ov’.

Beero 25 ou’.

6.5. TlocTpoeHHE TPajlyHpOBOTHEIX IPadHKOB

Illxamy TpagyHpOBOYHBIX PACTEOPOE POTOBAT ¢ Ka)uoH maprued
uccneayeMerx  Tpob. IlocTpoeme rpa(kos IS K&KIOO OJEMEHTA,
onpi TO 1o it MeTomHKe TP wie gaddep M
(oTOMETPHHIECKAM MeTOZOM, pasnuaHo. [losToMy 3Ta mpoueiypa noapobEO
OICAHA HIDKE B OTHCAHASX AHATTH3A 110 KAXKAOMY J/IEMEHTY.

6.6. KoHTpONS CTAGWIBHOCTH TPATYMPOBOYHOH XapaKTEPHCTHY.

KOHTpONs CTAOHTBHOCTH IPalyHPOBOUHOH XapakTepHCTHKH MPOBOAT
OZHOBPEMEHHO C D i x pactBopos. CpeicTBaMi
KOHTDO/IS SBIIOTCA MPHIOTOBJCHHbIE PACTBOPEL /LA IPALyHPOBKH (se MeHee
TpeX PacTBOPOB, OTBCHAKIIMX MO KOHIEHTPALMH ONpeLeNsieMoro 3neMeHTa
NpUBTU3HTENbHO HAYANY, CepeHHE H KOHIY IPaLyHpOBO'HOrO rpafiuka).

T pajyHpOBOYHYIO XaPAKTEPHCTHKY CHHTAIOT CTAabHIILHOM NpH BHIMONHCHIH
115 TPAYHMPOBKH KaKI0T0 PACTBOPA CHEAYIOMIEr0 YCIOBHA:

lc-¢,|<0334,
e e - pe3yNBTAT KOHTPOJILHOTO H3MEPEHHA MaccoBoH
TpALEH OTp 0 B pacTBope And
IpajtyHpOBKH;
@t it TpaLHH OTIp 0 a

B PacTBOpE i rPafyMpOBKH;



A - 3HAYEHHE XapaKTePHCTHKH MOrPETHOCTH, COOTBETCTBYIONEE
MACCOBOH KOHLIEHTPAIMK ONpeeseMoro 3NeMeHTa B pacTeope

U TPy MpOBKH ( C,, ). 3navenus A npusenensl B Tabn.2.

Ecnu  ycnosHe CTaOMNBHOCTH IPaIyHpPOBOWHOH XapakTePHCTHKH He
BBINOJIHACTCA TOMBKO JUIS ONHOIO IPAaXyHPOBOYHOrO PacTBOPa, HeOOXOIHMO
BLINOJHATL TIOBTOPHOE Er0 W3MEPEHHE C Lebio MCKTIOYEHUS DPe3yibTara,
comepiKaniero rpyoyio MorpenHoCTb.

Ecnu rpanypoBOYHas XapaKTEPUCTHKA He CTaGHIbHA, BRISCHAIOT IPHIHHEI
HecTabHIBHOCTH IPaTyHpPOBOTHOMH XapAKTEPHCTHKH H MOBTOPSIOT KOHTPOIS ee
CTaOH/ILHOCTH C HCTONB30BAHHEM APYTHX PAcTBOPOBR [IIA TPaXyHPOBKH,
TpeayCMOTPEHHBIX METOAMKOH.
HECTAOMIBHOCTH  IPajyMpPOBOYHOMN
TpagyMpOBOUHEL rpadux.

7. ONNPEAEJNEHHE KOMIIOHEHTOB

7.1. Onpeaenenne OKCHAA KpeMHHS POTOMETPHIECKHM METOLOM

7.1.1. CymmHocTk MeTona

Mertoz ocHOBaH Ha peaKiiH 06PasOBAHIA XKeATOr0 KpeMHEMOIHOIEHOBOrO.
KOMILIEKCa, €ro i ONTHYECKOH MIOTHOCTH CHHENO
pacTBopa 0 Kpem 0 KOM HKenroii
kpeMuemonnbnenonsii kommnexe H, -[Si-(Mo,0,;),] obpasyerca mpu
B3AHMOJEHCTBHN KPEMHEBOH KHCIOTHI © TOM aMMOHHA B C/1aG )
pactsope (pH ~ 1,5). [i1s BOCCTAHORNEHNUSA HKENTOr0 KOMILIEKCA HCHONB3YIOT
MeToncy Ib(uTHbIHE pearent [27, 33].

CuHuif KOMIUIEKC OTTMMAeTCH OT KKENTOro MeHbIIell 3aBHCHMOCTBIO
ONTHYECKOH  MNOTHOCTH OT  TEMIEpPaTypsl, 3Ha49HTENsHO  Oosbmmelt
YCTOHYMBOCTSIO BO BpeMEHH H Gofee BHICOKOH CENEKTHBHOCTHIO H
GYBCTBUTENLHOCTRIO.

CHHAS OKpacka BOCCTAHOBJIGHHOrO COEJMHEHMA Da3BHBAETCA B TEUCHHE
Haca ¥ yoroiuuBa He MeHee JBYX CyTOK. MakcHMyM CBETOMOINIOMIEHMA
pacTBOpa cHHero KoMimiekca Raxogures mpu A =815uMm (3,7, 9, 11, 25, 27,
31,337

ONTHIECKYIO TIOTHOCTH PACTBOPOB CHHETO KOMILIEKCA MOKHO H3MEPATh B
[UPOKOM HHTepBANE MIMH BoMH (560-815 um). INpu M3MepeHUn onTHIECKOH
obnacta

NNOTHOCTH B Gonee KOpOT HYBCTBHTENBHOCTH
TIp HO 1p fpefiensl  NpAMOJHHEHHON 3aBHCHMOCTH
ONTHYECKOH [LIOTHOCTH OT KOHIEHTPAIHH JHOKCHA KPEMHHS.

B p HAYEMBIX Y ONTHYECKYI0 TUIOTHOCTE PacTBOPOB
M3MEPAIOT B HMHTEpPBANE MTHH BOMH 640-720 M, npejensl ompepenseMbiX
coaepxanmit aa Kp T ot 0,005 g0 2,0 mr B 100 oM’
KOJIOPHMETPHPYEMOTO PacTBOpa.

0 Kp M docdop, MBIBAK M TePMAHHN, TakKe
oGpa:-:_y;onme UBETHBIE KOMIUIEKCHBIE COSAHHEHH mo:_m_ﬁ;m-mm aMMOHHSA.
Memaloliee BIHSHAE STHX 3NEMEHTOB YCTDAHsIOT BBEJEHMEM B pAcTBOp
BHHHOH KncnoTst [32].

B NpHCYTCTBHH GOBIIHX KOME4eCTs (ropa (Gonee 8-10 %), oBnamatomero
CIOCOBHOCTHIO B YCIOBHAX HANH3A BHIIIENATHBATE KPEMHEKHCIOTY 13 CTEKIA
MoCyHbl, PE3YIBTATHL ONPENC/EHHA 3ABBIMIAOTCH. Tlpu XpaHeHWH PacTBOPOB B
[OMMATHNCHOBOH Mocye (TOp HE MeIaeT ONpE/SIeHHIO MPH COICPKAHHH €10
B mpobe 1o 40 %.

Turan obpasyeT ¢ MOJHOJATOM aMMOHHS  TpYAHOPaCTBOPHMOS
COe/MHEHHE, KOTOpOE B NPHCYTCTBMM BHHHOM KHCIOTEL pactBOpsercd c
ofpasoanueM BCCUBETHOTO KOMIUISKCHOTO COEJMHEHHA W HE MeIlact
ONpe/IeNeHHIO.

OGpMHO BCTPEHAIOUIHECS B CHIMKATHEIX Marepuaiax KastbiAi, MarHHi,
ATOMHEHH, eNeso, Mapranell ¥ Jp., & TAkke LBETHbIe METALbl (HHKEINh,
KOGANET, CBUHEI, BHCMYT, ONOBO, MEMb, XPOM, LHHK) W PEIKHE I/EMEHTHI
(UMpKORHH, BaHATMH, PEKO3EMENbHBIC 3NEMEHTE!) HE MEMAIOT ONPE/ICICHIIO.

ITpu conepaxarmm ot 0,2 10 40 % AHOKCHA KpeMHNS ONPEJENAT METOAOM
npAMOro (POTOMETPHPOBAHAS HA CIIEKTPO(OTOMETPE MPH JIHHE BOMK 700 M
(A =640nu), Ha GoTOKONO pe ¢ cpeTodmsTpom Ne 14
(A=720um). PacTeopoM CpaBHeHHS MpH OpsMOM (QOTOMETPUpOBAHI
CITY)KAT PACTBOP KKOHTPONBHOH MPOGHDY, TIPOIIE/IIIMI BCE CTALHN aHATTH3A.

Tpr  cofepxarun Gomee 40% P onp T
nuddepenmMaTEEEM MeTogoM [5] Ha Tex ke (puGop Tlpu p
ONTHYECKOM IOTHOCTHA MudipepeHIaNEHEM METOI0M PACTBOPaMH CPABHOHIL
ClyaT MpOIIe/IHe BCE CTATHM AHANU3A PACTBOPHI CTAHIAPTHBIX 0Bpaz1os,
Gnu3kEX [0 COMEp onpe TO Ta K pyEMBIM
npo6Gam.

Ilpi npsvoM (OTOMETPHDOBAHMM JUIS [OCTPOEHWA TPagyHpOBOHHOTO
rpaduKa WMCIIONE3YIOT DACTBOPH He MEHee JCCATH CTAHAPTHBIX OOpastos,
copepaammx ot 0,3 1o 95 % HHOKCHAA KPEMHHA.

B nprcyTcTBEM GonbIIHX KonadecTs THTaEa (>3 %) H ¢ocdopa (>10 %)
OMNTHYECKYIO [UIOTHOCTL CIEAYeT HIMEpATh HEe MO3KE HeM Huepes Hac mocne
TIpHGABIEHHS PEAKTHBOB.

ONTHYECKYIO IUIOTHOCTE PACTROPOB NMPOG, COIEPHKANINX 10 40 % mrEoxcHAA
KPEMHHS, H3MEPAIOT MO OTHONICHHID K PpacTBopy «KOHTPONBHOH MpoOED
METOOM NPAMOro (POTOMETPHPOBAHMA.

OnTreeckas MIOTHOCTs PACTBOPA «KOHTPONbHOH MpoGhD), H3MEPEHHAS N0
oTHOWENMIO K PacTEopy, B 100 cM® xotoporo comeprutea 2em’ HCI 13 u
BCe PeaKTHBEI /1A (JOTOMETpHpOBaHNMS, 00briHo cocTaBaeT ot 0,005 o 0,010.
Ec/H ONTHYeCKas IUIOTHOCTS PacTBOpa «KOHTPONEHOH 1ok MpeRbIliaeT 510

, To mpu auddep MeTole CTAaHNApTHEIC 00pasubl,
HCTIONB3Y JULS TIPHT PacTBOPOB CPABHEHHA, CIElLyeT CHOBA
CIUIABATE © TOH JK€ CMECHIO ANs YTO M aHATH3HPY mpoGeL.
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OnTHYecKy!0 MMOTHOCTh PacTBOpoB npob, comepxamux Gonee 40 %
JMOKCHIA KPEMHHA, H3MEPHIOT MHPepeHIHATEHEIM METOIOM N0 OTHOIEHHI)
K OIHOMY M3 DAaCTBOPOB CpaBHeHMA HamGonee GNM3KOMY MO OKpacke K
AHATHIApYeMOMY pactsopy. Ilepen M3MepeHHEM ONTHYECKOH IUIOTHOCTH
AHATHIUPYEMBIX PAcTBOPOB MPOBEPAIOT TOYHOCTH MPHUTOTOB/EHHMA PACTBOPA
cpasHenus. Jlns OTOr0 HIMEPAIOT ONTHYECKYIO IUIOTHOCTH PacTeopa
cpasHeHms, cofiepxamero 40-60 % JMOKCHIA KPEMHHS, IO OTHOMIEHHIO K
PacTBOPY «KOHTPONbHOH MPOGED) M CPABHHBAIOT HOMYHYEHHOE CONACPXKAHHE
[MOKCHIZ KPEMHHA C ATTECTOBAHHBIM 3JHAUEHWEM, YKA3AHHBIM B [ACIOpTE
cTanjapTHOro o0pasua, M3 KOTOPOrO MPHIOTOBNEH JAHHEHi pacTsop.
OnTHIECKYIO TIOTHOCTS ClE/yIONIEro PacTBOPA CPABHEHNA, COACPKATIEro 60-
75 % AHMOKCHJIA KPEMHHA, H3MEPSIOT MO OTHONICHHIO K paHee NPOBEPEHHOMY
PacTBOpY CPaBHEHHA H TAK Jaree.

7.1.2. BeimonHeHHe aHANTH3A

M3 nosry9eHHOr0 NpH PasiokeHNH HABECKH HCXOIHOTO PACTBOPA O6BEMOM
500 oM’ GepyT anuKBOTHYIO 9acTh 5 wmu 10 cM® H NOMeImAOT ee B MEPHYIO
konby Ha 100 o Tpumsator 45 o C-pearenta |, eciiM aIMKBOTHAS YacTh
cocraenger 10cw’, wm 50 cM® C-pearenta 2, eciu AIMKBOTHAS HACTh
coc 5cn’. Tlep T H ¢ T Ha §-10 MEHYT 114 pasBHTHA
HKENTOH OKPACKM KPEMHEMONHGACHOBOH TeTepONONMKHCIOTH, C-peareHTsl
npubaBmoT He Gosee ueM B NATh KONG ONHOBPEMEHHO, TaK KAK KOMILIEKC
YCTOHUMB B Teuenne 15 MuHyT. I/l BOCCTAHORIEGHHS XKENTOTO KOMIIEKCa [0
CHHEr0 pacTBOPEl B Kobax nonusaror C-peareHTOM 3 JI0 METKH H 9Yepe3 yac
MIMEPSIOT BENMMKHY ONTHYECKOH IUIOTHOCTH CHHETO KOMIUTEKCA B KIOBETAX ¢
TONMIMHOH C/10s 5 MM.

7.1.3. [MocTpoeHse rpaiyHpoBOYHBIX rpaduKoR
A. [na onpeo oo 40% 0a Kp npu u
KOl RpAMBIM 0

Jinsi nocTpoeHus rpamyMpOBOYHOrO rpadka HCHONB3YIOT CTAHIAPTHBIE
obpasiet, conepxatuue 10 50 % nokenna kpemHu# (1.6.3.).

Hasecky crammaprHoro ofpasma 0,1000r mepeBomaT B pacTBop, Kak
yka3aHo B pasniene "llepese/iense HaBECKH B PacTBOP”, H IOMEIIAIOT B MEPHYIO
K06y Ha 500 cM’. Cepust pacTBOPOB Amsl MOCTpOeHWs rpadka NOMKHA
conepikath o7 0,05 10 1,0 Mr AMOKcHNa KpeMHnRs B 06eme 100 cv’. Jlns sroro
GepyT ATHKBOTHBIE YacTH PAcTBOPOB CTAHIAPTHEIX 00pasos 5 wmm 10 oM’
nobasnsior 50-60 e’ coorsercTReHHO 50 oM’ C-pearenra 2 wimm 45 cm® C-
pearenTa | M NPOXOIKAIOT KaK B XO/E AHATH3A.

OnTHieckyio [IOTHOCTE W3MEPSIOT B KIOBETAX C TOMIIMHON Crog 5 MM
TpAMBIM METONOM MO OTHOMIEHWIO K paCcIBOPY «KOHTPONBHOH NpOOBDY,
Tpomie el Bee CTaTHH aHATH3A.

Ilo pesymsratam p CTPOAT rpad OTK. 1o ocH
COMIEP/KaHHE JHOKCHNA KPEMHMA B CTaHAAPTHHIX 0bpasuax (C, %), mo ocH
OPIHHAT - ONTHYECKYIO IIOTHOCTE pactBopa (J1). paduk nokasad ua puc. 1,
no3. a.

p

B. Jnn onpedenenus Gonee 40 % o da Kp A npu 2p

TIpH NOCTPOEHHH TPALYMPOBOTHOrO TPAdHKA /Ul H3MEPEHHS ONTHUCCKOR
n.no’n‘;ncfz Tppamopon KPeMHEKHCIOTs!  1i(QEPERTIHATEHEIM  METOIOM
TPOBOJAT [ABE-TPH JIHHHH, Map HBIE JTHHAH rpad OCTP 0 A
npsaMoro (HOTOMETPHPOBAHKS, KK 3TO NOKA3AHO HA PHC. 1, no3. 6 u mo3. B,
To4KH MePecedeHHs ITHX JMHHA C OChiO afCcrHee OTBEYAIOT KOHUESHTPAUHH
KpEMHEKHCIIOTH B BRIODAHHBIX DACTBOPAX CPABHEHHA. Jlns mpoBEpKH yria
HAKJIOHA IPATyMpOBOMHOrO rpa(WKa HCHONB3YIOT PACTBOPE! CTAHIAPTHLIX
0bpasnos, corepkaiix o1 40 % i Soslce AHOKCHIA KpEMHIA (peakrus 6.3.1.).
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Puc. 1. MsMeHeHHe yriia HakIoHa AudhepeHHATEHOTO FPafLy HPOBOTHOIO
rpadmka pH nepexojie 13 06aCTH NONOKHTE/HHBIX spaqenuit 1 8 o6nacTs
OTPHIATENTEHEIX 3HAUCHMH
Cepusi PacTBOPOB A TPOBEPKH rpag copepxats ot 0,08 10
2,0 Mr MOKcH/IA KpeMHRs B 06Beme 100 o’ M. Jlnst atoro GepyTt am:;!-;wmme
9aCTH PacTBOPOB CTaHNapTHEIX 06pasnos 10 o', nobaensor 50-60 oM BOMHI H
MPOAOJDKAIOT, KaK yKa3aHo B XOfle aHau3a.
Tpu nerions3oBanwn AupdepeHIHAT,HOTO TpaduKa HauGoee NpABHILHEIE
PE3Y/ILTATH! TOTYYAKOTCA TPH HIMEPEHUM ONTHYECKOH MNOTHOCTH PacTBOPOB,
KOHIIeHTpALMs KpeMHekucioTsl B kotophix (C) 6nm3ka K KOHUEHTPAIWW
KPEMHEKHCJIOTEL B PACTBOpPE CpPaBHEHHA (C,)- Hanpmmep, oOnTHIECKYIO
IUIOTHOCTe  PACTBODOB CTAHJAPTHEIX 0Opasuos, copepxkammx  45-60 %
MHOKCHIA KPEMHH#, CJIEAYeT H3MEPATh [0 OTHOWIEHMIO K PacTBOpY,
cogepxamemy 40 % auokcuaa KpemHus. ONTHIECKYIO MIOTHOCTE a:m(epmti
KioBeTax ¢ TonmmHOM cnos S mm. Tlomy Ie  3Ha4l omT
[UIOTHOCTH HAHOCAT HA COOTBETCTBYIOWYIO [0 CONCPKAHHIO [HOKCHMA
KpeMHHA THHHIO TpadhHKa (TPH-UETHIPE TOYK).




Tpanyuposouible mupdepenunansine rpauks DOMKHEL HMETh TOT ke YroBe! [10BLICHTh YYBCTBHTEIBHOCTh ONpEAeNeHHs NTHOKCHAA KpeMHMs,
YTON HAaKIOHA, 9TO W MpsMoii rpaduk (& ). EciH e NOMydeHHbIE 3HAYECHHA ONTATECKYIO TUIOTHOCTS HIMEPIOT Ha CTIEKTPO(OTOMETPE PH. UIMHE BOTHELL ~
ONTHYECKOH MIOTHOCTH He JIOKATCA Ha JIMHMIO rpad TO ecTh, 00pasyioT 800 mm.

HHOI yroa HakI0Ha, T Heo6XOMHMO HaliTH NPHUMHEI OTKIOHEHMA.

TTpu W3MEpEHHH ONTHIECKOH M s 7.2. Onp OKCHIA 2. HGOTOMETPHYECKHM METOA0M
METONIOM BO3MOMEH Clydail, KOTHA KOHUCHTDAIMA NHOKCHIA KPEMHHS B ;;[2-1- CymmocTs MeTOa -

AHATHIADYEMOM o C eTO[ OCHOBAH Ha DeaKUWd 00pasoBaHMA KOMILIEKCHOTO COeIHHEHUA

Y pacteope (C_) Gyner MeHbiNe KOHUEHTPAUMA IMOKCHIA AMOMHHKA ¢ ATIOMHHOHOM KPacHOro Imera (KpacHbifl JNak) M H3MEpCeHHH
kpemEnn B pacrBope cpasmerms (C,). B takoM cmyuae u3Mepenus ONTHYECKOH TUIOTHOCTH €ro KOJUIOWIHOTO pactBopa. Jlak. obpasyetcd B
BBITOJHAIOT B 0GPATHOM TIOPSIKE, TO €CTh KIOBEThI BIAUMHO MEHSIOT MECTAMMI aneratHom GydepHom pacrsope npu pH 4,7+0,02, npu KOMHATHOH
| CTPOAT rpadMK, YCIIOBHO TIPUHUMAS, YTO BEHYHHA ONTHYECKOH MIOTHOCTH Temmepatype [2, 10]. D10 coefMHEHHe HEPacTBOPHMO B BOAC [4], u ons

MMeeT oTpHUATeNbHEIH 36ak (puc. I, mo3. r). MoxHO Takke BOCHOIL30BATECE y/IepXKAHES €r0 B KOJUTOMTHOM COCTOSHHH NDHMEHSIOT Kpaxman (kpaxman
pacTBOpPOM ~ CPAaBHEHHs ¢ MeHbMEH KoRUeMTpamme# u  rpaduxom, MOJKHO 3AMEHHTb [I0JMBHHIIOBEIM CIIMPTOM — peaxTyb 6.2.31). Jina koHTpOAA

PACTIONOKEHHBIM BhIIIE 0cH aGerucc. ECTHM KIOBETH! ONTHUECKH PABHOTIHHEL, pH Cpes! HCMIONB3YIOT MEMKaTOp 0L - WM B - auHETpOQeHon (Tepexo
Yront HaknoHa nueHH «r» ( §) Gyner pased yry ¢ . Ecnmm ke yom @@ u OKpackH cooTBeTCTBEHHO pH pH 2,4 - 4,4 1 2,4 - 4,0). Oxpacka passrBacTca 3

— 4uaca M ycToifiuMBa B TeHeHHe IBYX 9acos. MakCHMyM TNOIJIOLICHHMA
HE paBHbl, TO MOJIOXKEHHE KIOBET, TPH KOTOPOM CTPOMIICA Ipal
s e PR Somco PacTBOpa LBETHOTO COGNMHEHHA HAXOJWTCA TpH A =530-540 um,

gal.m, 3a(MKCHPORAHO, Y9TOOBI B TOM K€ NOPAJIKE M3MEDSTh AHANTHIAPYEMBIE pacTBopa an nipu 520 BM
o yM TIOTrJIC & A
ConepdHHe JHOKCHIA KDEMHHS pPACCHHTHIBAIOT 10 TPAgyHPOBOYHEIM = i b : i
i B
MKAM, MOCTPOGHHEIM B KOO 2 . KOTIOPHMETDHPYEMOTO PACTBOpA OT KOHICHTPAUMH 0CTACTCH JHRCHAO
rpad CTp! pIMHATAX: ONTHEeCKas mioTHOCTs (1D warepsane or 2 10 50 mxr AL O, B 100 v’ pacTBopa NpH HCTIONE30BAHKM

cofepianue uokcHaa kpemeus B mpobe (C , %).
Ecnn copepxanue JHOKCHAA KPEMHHS NO/DKHO OBITh MEpECTHTaHO HA
a0CcomOTHO CyXOe BEIECTBO, TO MOMYHEHHRIH pesynstar (%) YMHOKAOT Ha ucnonb3oparm 50 Mr amomuHoHa. Ilpn Gomsmedl KOHUCHTPAUMH Al 0,
BHINANEET OCANOK KOMIUIEKCHOTO COGMMHEHHs ATOMHHHA ¢ TIOMHHOHOM. B
JTOM Cydae CHelyeT BBOAMTE Tetpalopar HATpua Jid  YICPKAHHA
KOMIUIEKCHOTO COEAMHEHHA AMOMHHHSA ¢ AMOMHUHOHOM B PACTBODE.
TerpafopaT-HOH 3aMETHO CHIDKAET ONTHYECKYIO TUIOTHOCTH PacTBOPOB Kak

30Mr amommHoma W B HATepsare or 50 20 200 mxr AL, npH

BEITHIHHY

= , TOe @ -comepXaHHE THTpocKommueckodl Bogsl (%),
=g
onpejieleHHOe BEICYIHBAHNEM OTeNbHON Hasecku mpu 105-110°C.

JHononuenue . 3 ‘] cBOGOIHOTO HA, TaK H ero ¢ anomunmeM. IToaTomMy
L = o HEK BODORES I B Spy T aHATM3WPYEMble PACTBOPLI ¥ PACTBOPH JUIA TOCTPOSHHA IPAlLyHPOBOHHEIX
Marepuanax, cojepxanmx Mesee 8-10 % KpeMHEKHCIOTE! TpadHUKOE JOIDKHEI COAEpHKarh OIHHAKOBOS KommuecTo Tetpabopara. Ilpu
Jns onp P GepyT 0,50 © # mepeBonAT ee ACTIONE30BANMH AMoMitHORA Mapk TY-11-59-69 1973 axcrpa (peaxtus 6.2.27.)
B pacTaop, C TEM Xe TBOM CMECH Jiis CIUIABJICHHSA, 9TO H B TIPAMOJIHHEHHAA 3aBHCHMOCTE ONTHYECKOH MIOTHOCTH OT KOHIGHTPAUHH
ocngn_uoﬁ MeTo/Ke. PacTBop noMemaior B MepHyo konby Ha 500 e’ coxpansercs 10 konuertpamR AL O, 650 - 700 Mkr B 100 mv® (puc. 2 «I»).
ITHYECKYIO [IOTHOCTH AIHKBOTHOH YacTH PaCTBOpa H3MEPAIOT B KIOBETE st 0CTATO!

3TOrO I gae 20 Mr TeTpalopaTa HaTpHs, TO €CTh CTOBKO, CKOMBKO
[4 NHM,:HOE 05t 10 MM 10 OTHOIICHHIO K pm:'rsopy «CKOHTPONBHO NPOOED». BHOCHTCA B AJMKBOTHYIO YacTs pactsopa (10 cM’) H3 CMECH JUIA CIUIABJICHHA.
P rpanymp o rpad HCTIONE3YIOT CTAHAAPTHBIE Tpu H3MEHEHHH MApKy & 3TOr0 KO Ba TeTparbopara HaTpHsi

06pasiml KapGOHATHEIX TOPHBIX nopoA o aTTeCTOBAHHKIM COJEpXKAHHEM OKCH/IA MOKET OKasaThesl HenocTaTouro (cu. Jonosxerwe ).

T ITpu  noctp rpad N0 OCH OPAHHAT OTKIANLIBAIOT

ONTHYECKYIO IUIOTHOCTE PACTBOPOE CTAHAAPTHRIX 00pasuoB, no ocH abcumce -
cofiepikanne JHOKCHIA KpemHMA B HEX (%). Tak kak rpaduk cTpourcs s
HABECKH CTAHZAPTHEIX 06pasros 0,10 r, a HaBecka AHATHIAPYEMOTO MaTepHaia
coctaender 0,50, To mo ocH abcmHce CHeNyeT OTKNANLIBATH MACHOPTHOE
conepianme Si0), B CTaHNAPTHRIX 0Gpa3LAX, IEEHHOE HA THITH.
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c
AL,0,
Puc. 2. I'panynpoBouHEIe rpaduKky Uit ONpefeNenns amol
I - mpuont TBE TeTpabop 3
Il - npH HEJOCTATOYHOM KONHYECTBE TeTpabopar-HOHOB,
Il -- npy H3GEITOYHOM KOMHIECTBE TeTPabopaT-HOHOB.

Kpome amoMHHMSA, B YCIOBHSX AHATH3A WBETHBIE COEJUHCHHA C
AMOMHHOHOM 00pPazyIoT TAKKE NEPEYHCNCHHBIE HIDKE OIEMEHTEL, ECHH MX
conepxkanue B 100 AM® PACTBOPA BEILIE CHEAYIOMEro: THTas — 60 MKT; XpoM —
50 mxkr; Oepruinuit — 50 Mxr; Banaguit — 40 Mkr; KOGATLT — 5 MKT; IMPKOHHH —
tlig Jaxr; P33-urrpuesan rpynmna u Topuit — 1000 mxr; P3D-uepuesas rpymmua —

MET.

Kenezo, xoTopoe Takke 00pasyer ¢ allOMHHOHOM LBETHOE COeJHHEHHE,
npu cofepxannn ero o 1800 mkr B 100 m’ pacTBOpa BOCCTAHABMBAETCA
AcKOPOMHOBOW KHCNOTOH M B NpUCYTCTBHH TeTPaGOPAT-HOHOB HE MemaeT
OIpeIeNneH IO ATIOMAHNS.

Ilunk, Mems, CBHHeN, Mapraen, Hukens, Qocdop He MemwawT
onpejieNieHMI0 AMOMHHMA NpH HX colepwanud o 1000 mMxr kaxuoro
anementa. He memaioT Takxke Bhicokne (mo 2000 MKr) comepxanus IHOKCHIA
KPEMHHSA.

@rop ces3bBaCT AMOMHENI B Gonee MPOTHLIH KOMILIEKE, YeM AMOMHHOH.
[Mostomy ripn conepxkanun ¢ropa Gonee 4-10 MKI B KOIOpPHMETPHPYEMOM
PACcTBOPE €ro Cle/lyeT Y/IAIHTE HArPEBRHHEM PAcTBOpPA € CepHOIl KHCIIOTOH.

Xpom NpH conepkaHuu ero B npobe Bbiime 2-5 % PeKOMEHAYETCA YAAMATH
OTIOHKO# B BHIE XJIOPHCTOIO XPOMMIA.

Jlannbie 0 BiMAHMA MEMAIONEX 3MEMEHTOB OTHOCATCA K CIydalo
HCHOME30BaHuA 50 M AMOMHHCHA B KOJIOPUMETPHPYEMOM PACTBOpE.

Ha ONTHYECKYIO TUIOTHOCTD COC/HHEHHS AIOMIHIA ¢ AMOMUHOHOM BIWACT
conesoii coctas pactsopa. JIiA NOAYHEHHA TOTHBIX PEIYNLTATOB He0GXOIHMO
crporo  cOGMONATE  ONMHAKOBYIO  KOHICHTDAUMIO  QUSTAT-HOKOE B
aHAMM3HPYEMBIX PACTBOPAX ¥ B PACTBOPAX, NPHIOTOBIAEMBIX /LI HOCTPOCHLA
rPaTyHpOBOYHEX Trpad (npx mpHr HOBOH nOp pacTeopa
amoMuHOE2 1 Gy(epHOro pacTsopa CAeyeT MOCTPOHTL A paGoTh! HOBBLA
rpadmK).

Omr LIOTHOCTE OKP IX PacTBOPOB 3aBHCHT OT TEMIEPATYPEL,

Yy P BT paType [pH NOCTPOSHHA PaTyHPOBOMHEIX TpadHKoB
¥ TipH (DOTOMETPHPOBAHHH AHATM3UPYEMBIX PACTBOPOB HE JIO/IKHA TPEBLIIIATE
5-6°C. OnrHueckylo  TUIOTHOCTE pAIOT 1P Mi Ha
(orokonopameTpe. Ilpn HCMONB3OBAHAM CHEKTPO(OTOMETPA HAPYIIACTCA
npAMONWHEHHAR 3aBHCHMOCTb ONTHHECKOH [UIOTHOCTH DACTEOPOR  OT
KOHUEHTPALIAH A/IIOMHHHA.

MeTol pPeKOMEHIYeTcs [UIA ONPEXENCHMA OKCHNA AMOMHHHS [pPH €ro
conepxannn ot 0,1 10 75 %.

7.2.2. BLIIONHEHAE aHATH3A

A. JTna npob ¢ Goasuits coOEPIICanuen anioManus (Gonee 1-2 % Al,0;)-

B mepusie xonGel Ba 100 v’ moMemaior 5w’ (UK NPEATIONArACMONM
comepxarnn AL, 0, 35 - 60 % rma 10 ou’ (MpH TpeJIIoNaraeMoM GofepXaHuH
AlLO, 1 —35%) MCXOAHOIO AHANH3MPYEMOr0 pacTEOopa. Ecnu o0veM B3ATOH
ATHKBOTHON wacT Memsme 10 oM’, somusaior o 10 oM’ pacTBOpOM ALt
pazGapnenus (peaxtus 6.2.41). Ilpn NpUMEHEHHH ATOMHIHOHA mapkn TY-11-
59-69-1973-5kctpa fOOABNAOT 15 ew’ 1,1 %-Horo  pacTeopa

TetpabopHokHcnoro Hatpus (oM. Jonoimenne i § 3
3aTeM MONMBAIOT 40 MeTkH C-pearentom 4, ecnd B npobe ComepKHTCH

Gonee 1-2% Al,0, , wii C-peareHToM 5, ecnm conepwanne Al, 0, Menee 1-

2 %.
Ilpy aHaiW3e KENE3HBIX Pyl M Marepuaion ¢ GOJILIIAM COAIEPIKAHAEM

* menesa (>20 % Fe,0, ) anuKBOTHYIO 9aCTh 5 HIH 10 oM’ HCXOJHOTO PACcTBOPa

nomemaioT B konGy Ha 100 cn’. Eciu 00wemM anMXBOTHOH 9acTd MEHBIIE
10 cM°, JONHBAIOT [0 ITOr0 00BEMA PacTBOPOM ULt pasbasjieHus (peakTHB
6.2.41). Jlobasnmor 3 oM’ 2 %-HOrO PAcTBOPA acKOPGMHOBOH KMCIOTH H
OCTARIIOT Ha 10 MUH JUIA MOJTHOr0 BOCCTAH 3areM T
110 MeTkH C-pearenTtoM 4 win C-peareHTOM 5 (B 3aBHCHMOCTH OT CONCPKAHHA
Al,0,), 3 cocTasa KOTOPEIX HCKIIOHCHA ackopGHHOBaA KHMCIOTA, H janee
TPOAOITKAIOT KAK B X0 aHATH3a.

Yepes deThpe Yaca H3MEPHIOT ONTHAECKYIO [UIOTHOCTh PacTBOPOB Ha
(OTOKONOPHMETPE € 3ENCHBIM CcBETOMHILTPOM (MAKCHMYM TIOTOMEHHS IPH




A=500-600my B KiOBETE C TONUMHOH CJIOS 5 MM 1O OTHOMEHHIO K
pacTtBopy, cofaepxamemy 10 oM’ pacTBopa /s pa30aBjieHHA H BCe OCTANBHBIE
peaxTusbl. Tak Kak IPH LIMTEIbHOM CTOAHHH KIOBETHl B (HOTOKONOPHMETpe
PacTBOp HATPEBAETCA, A OKPACKAa PAcTBOPOB 3aBHCHT OT TEMIEPATYpHl, To
rioclie KaKIBIX TIATH-CEMH penmit cneayet of Th PACTBOP CPABHEHHA
B KIOBeTe, HTOOBI paTypa ipy 0 pacTeopa H pacTBOpa
cpaBHeHuA GbLIa ONHHAKOBOM.

B. Jins npob ¢ LM COOEp (menee 1 % Al,O,).

AHanu3 BHIIONHAOT TaK JKe, KAK W OpH ompejeneHud Gombumax
Conef amo! HO C HEKOTOP

a) He BBOJAT B PACTBOP JOTONHHTENLHOTO KONHYECTBA TeTpabopara HaTpus
CBEPX TOTO, 9TO B HEM COMIEPIKHTCA;

6) aioT BO 1015 ex’;

B) TPH W3MEPEHHH ONTHYECKON IMNOTHOCTH MPHMEHAIOT KIOBETY €
TonumHoHi cnog 20 una 30 MMm.

JonyctamMoe cofiepxkanne Qropa B PHPYEMOM 00% B 9THX
YCNOBHAX COCTABJIAET 3-5 MKT.

7.2.3. [locTpoeHHE TPaIyHPOBOTHEIX IpatHKOB

Jlns Bcero HHTEPBANA ONpe/Ie/seMbIX COAEpKAHHH aOMHHHA B kKonGax Ha
100 M’ TOTOBAT CEpMIO CTAHIAPTHBIX PACTBOPOB H PACTBOPOB CTAHJAPTHEIX
o6pasnos. Ecmu anuksoTHas TacTh Menee 10 CM’, IONMBAIOT [0 3TOTO 0GBEMA.
pacTBopoM g pasGarnenus (peaktus 6.2.41). [Tpu onpeaeneHuy coepKaHus
amomuuMs Gonee 1-2 % pacTBOphl HoAMBAIOT 10 MeTKH C-peareHToM 4, MeHee
1-2% - C-pearentom 5. BemwuuHy OHTHYeCKOM NIOTHOCTH pPACTBOPOB
H3MEPAIOT Yepea YeTHIpe Haca.

Jlns npoBepkM MNPABUILHOCTH MPHUTOTORICHHS CTAHIAPTHOIO DAacTBOpa
OKCHIA AMOMMHMA Ha O3TH TIpadMKH HAHOCAT pe3YAbTaThl H3MEDEHUA
ONTHYECKOH TUIOTHOCTH PAaCTBOPOB HECKOMBKMX CTAHNAPTHRIX 06PA3NoB.

7.2.4. BErMHCIEHHE PE3YILTATOB aHAIA3A
Coftlepkanue OKCHIA ATOMHHEA BEIMUCIAIOT N0 dopMmye:
C..V.
Ptpeinit It
a-H-10
- xomuuectso Al,0,, HalileHHO® MO TPaIyHPOBOTHOMY

rpaduKy, MKr;
- OBl 06BEM HCXOTHOTO PACTBOPA, CM;

- o0beM aNMKBOTHOW 4YacTH pAcTBOpa, B3ATOH JUIA
onpezieNeHus, en’;
- HaBecKa, I

Ecii COIepKaHAe OKCHIA AMOMHMHHS AOMKHO OBITH NMEPECHHTAHO HA
abCOMIOTHO CyX0e BEIEeCTBO, TO MOMY I pe3y (%) ywmi T Ha
100
100-a’
TH0. @ - COepIKAHHE THIPOCKOMHMECKOH Bogsl (%), ONpENencHHoe
BEICYINHBAHMEM OTHe/bHOM HaBecky npu 105-110°C.

Jononaenne I

Tpu YBAHHH & HOBO}i MAPTHH CJEIyeT YCTAHOBHTE,
KaKkoe KOIHYECTBO TeTpaGopaTa HeOOXOMHMO A NOTySeHNs NPAMONHHEHHOH
3aBHCHMOCTH ONTHYECKOH [LIOTHOCTH PACTBOPA OT KOHUEHTPAIHH ATFOMIHHA.

Tl 3TOrO CTPOST TPafyHpOBOUHELH rpadHK B MpEJenax KOHUEHTpAWH
OKCHIA ATIOMMHEA oT Hyns Ao 600-700 mkr B 100 cw’ pacteopa. Ecim rpadux
pAMOJMHEEH, TMPOXOANT 4Yepes Hauano koopiwnar (kpusas I, puc. 2)n

TpaLuH a 190 MKr OTBeHAeT ONTHYECKAA [LIOTHOCTH
0,070-0,080, 10 noGasusTs Terpabopar e Hano. Eciu ke rpadHK mMeeT BHA
kpusoii 11 (puc. 2), TO ciieayeT PAacCUHTaTh, KAKOE KOIMYECTBO Terpabopara
HeobX0KMO 10GaBHTE B pacTsop. TIpH pacdere HCXOMAT w3 Toro, 910 100 M
TeTpaGopaTa CHIKAIOT ONTAYECKYIO IUIOTHOCTS PACTEOPA NPHONMIUTENRHO HA
0,005-0,007 (mpH KOHNEHTpaUMH OKCHia amuoMuHEL 100 MKk B 100 e’
pactsopa). Ecni nofasien n3GHITOK TerpaGopara, TO IPaduKk MPUHHMAET BAL
xpuBoit [ (puc.2), 4, CIEAOBATENBHO, KONHIECTEO 100ABIACMOTO retpabopara
HAJIO YMEHBIIHTD.

Jononuenue IT

OnpezeieRne AIOMUHWA B MaTepHanax, comepiammnx bonee 02-1.0%
ropa

Tlpw aHam@se Matepuanos, comepxamux Gonee 0,2-1,0 % dropa,
HeoBXoMMo yoaTuTh 3 pacteopa (rop (oIHOBpeMeHHO ynansioTcs Gop
KPEMHEKHCIIOTa).

B MNaTHHOBYO 9alIKy NOMEIAIOT ATHKBOTHYIO YacTh (50 cM’) ucxonHoro
aHATH3APYEMOTO PACTBOPA M BBITAPMBAIOT Ha MUIHTKE CO C1a0bIM HArpeBaHHeM
PHOMMHTENSHO 10 oGbeMa 15y’ B OCTBIBMIYIO HBUIKY JOGABNAOT 5 CM’
(TOPUCTOBOOPOHON KHCTOTHI, 3 em’ cepHoOit KucioTHl, pabapnennoit 1:1,
[epEMENIHBAIOT i OCTOPOXXHO HATPEBAIOT /IO MOAB/ICHAA YCTHIX TAPOB CEPHOM
KuenoTsl, T10 OXMaXeHHH DacTBOpa CTEHKHM WANIKH THIATENBHO OOMBIBAIOT
BoJIoi (06A3aTE/IEHO OT KPAeB YAIIKH), CHOBA HATPEBAIOT J0 MOABJICHHSA IYCTHIX
NapoB # elie pa3 TIATe/NsHO 0OMEIBAIOT CTEHKH YAllKH. 3aTeM HArpeBaioT 10
HaYana KpHCTAUIM3AIHM coneil (mouTH Yy BI)
BhIapHBaTh NOCYXA He PEKOMEHIYeTCA, Tak Kak MOryT GObTh MOTepH OT
pasbperaBannd. K ocrarky B Hamike i i KHCIIOTBI,
pasGapnensol 1:1, HarpepatoT, KOMHICCTBCHHO IEP T B CTAKaH 10
50 wm 100cM’ W HarpesaioT 4O MONHOTO PACTBOpERms coniefl. Pactsop
NEPEHOCAT B MepHY0 konly Ha 50 oM, MO OXNAKIEHHH IOTHBAIOT BOIOH 10
METKH M repememmBaior. [lns ONpeieNieHHs amOMHUHHA ATHKBOTHYIO 9ACTH
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mr:;zpumopa 10 e’ wii MeHBIe (B TIOCHEHEM CITyYae IOTHBAIOT BOMOH 0
10 ev”) momemmaoT B MepHyto konby ma 100 o’ 10 em® pi pa

A pasdasnesns (peaktu 6.2.41) 1 nanee NpOJOIKAIOT M0 OCHOBHOMY X0y

aHanmu3a,

C oKcHza & T 10 rPaZyMpOBOMHOMY rpadky,
MOCTPOSHHOMY Tak ke, KAK TMpH OGRMTHOM OTpPENENCHHH AMIOMHHMSA, C TEM
TONBKO W HTO JUIA COXp 0 cocraBa B KonObl mepen
npubasieHreM peakTHBOB nobapsismoT no 10 ov® BozB.

Hononnenne I

Ornpegenete aMOMUHEA B MaTepHanax, comepxamux Gonee 5 % oxcuma
Xxpoma

Ilpu ananmse mMarepranos, conepxamyx Gonee 5% Cr, O, , xpom yransor
W3 PACTBOPA, OTTOHSIS €70 B BHJE XJIOPUCTOTO XPOMHIIA.

B CcTakaH eMKOCThbIO 250 CM’ TOMEMIAIOT ATHKBOTHYIO YacTh MCXOIHOTO
aHamuaMpyemoro pactsopa 100 cM’, BEmapHBAT g0 oGBema 10 o,
nobasmor 10 cm’ XJNIOpPHON KHCNOTHL H YNapHBAKT [0 NOABJICHHA NApOB
nocnenred. [IpofoiiKas HarpeBaHue, B TOPAMIl PacTBOp JOGABIAIOT HO
KamiM KOHUEHTPMPOBAHHYIO CONAHYI0 KHCnoTy. [IpH 5TOM BEIZENAIOTCA
OparKeBo-KpacHsle Naphl XJIOpHCTOro xpommna. Ocrarommiics B pacTeope
XpOM BOCCTAHABNMBAETCA M OKDANIMBAET PAacTBOP B 3eneHblii user. Crakan
HAKPBIBAIOT CTEK/IOM H NPONODKAIOT HATPEBATE A0 Mepexoja 3eeHoH OKpacku
B opamkesyio. CHUMAIOT CTEKIO W CHOBA [00ABIMOT CONAHYIO KHCIOTY.
Jlobapjiense KMCNOTBI W HarpesaHue NPOACIDKAIOT [0 MPEKPAIICHHS
‘BBIICNCHIS [IAPOB XIOPACTOrO XPOMEUIA H TOMYHeHHs GECLBETHOTO HIIH CIabo-
JKENTOro pacTsopa. PacTBOp MEPEHOCAT B [VIATHHOBYIO HYalIKY, YNApHBAIOT AQ
~ 15 v, oxnaicaior, Ao6asnmor 5 oM’ GTOPHCTOBOIOPOIHOM KHCIOTEL, 3 CM’
cepuoil kucnoTsl, pazasnemsodi 1:1, W pua ynanenms Gopa u ¢ropa
oOpabarsiBaloT pacTBOp Tak, kak omucano B Jomonmemmu Il Ilocie
pacTBOpeHusA Cojlei pacTBOp mepeHocAT B MepHylo konby Ha 100 o',
JIOMHBAIOT 0 METKH BOAOH, NMepeMemmBaioT, GEpyT anMKBOTHYIO HacTh H
ONpENeNAoT OKCH/ ATIOMUHEHEA Kak B [lonommerus I1.

7.3. Onp a KoM, p
METO0M

7.3.1. CymmHocts MeToza

Hounl amomunms ofpasytor ¢ kommiekcorom Il mpoussii xoMmiexc
( I ), pK xoroporo cocraenser 16,13. Peaxums
MPOXOJMT MONHOCTHIO NPU HarpeBaHuM pacTBopa. MakcuMmanbHbIN BBIXOX
komriekca Habmonaetca npu pH=3,5-45. Ilpw Takod KHCIOTHOCTH
Gofbliag  9acTh MOHOB AMIOMHHHS THIOPOIH3YETCA. STO 3aMemiserT
obp Ta ¥ He p Th MPAMOH METOR
TUTPOBaHUA.

Onpelenesuio ATIOMHHAA MEIIAKT XKeneso I, taran, xpom III, mens,
LMHK, CBWHEl, MapraHel, UMDKOHMA W KanbiMH npu BoneuioM  €ro
COMepKAHUE, TAKKE 0GPAIyfoNIHe KOMILIEKCOHATEI C KOMILIEKCOHOM L.

B orcyTcTBHE M MHHH Onp T oOpaTHBIM
TUTDOBAHHEM, OTTHTPOBBIBAA W3OBITOK KomIuiekcoma III pacTBOpOM COMH
IIHKA C HHIHKATOPOM KCHIEHOMOBBIM OpaEKeBbiM mpy pH = 5.5.

B OpPHCYTCTBHH MEIIGIOMHX  3JIEMEHTOB  NPHMEHAIOT KOCBEHHBIH
(TOpHAHBIA MeTOZ THTpOBaHHA. B aHanM3MpyeMmblf pacTBOp BBOJAT C
J130RITKOM KOMIUTEKcOH 111, cBAspIBaromMi B KOMIIIEKCOHATHI AMIOMUHIN H Bee
MeEIIAoIIHe 3eMeHTs. M30BITOK KOMIIEKCOHA OTTHTPOBRIBAIOT PAacTBOPOM
COJIH LIMHKA C HHIAKATOPOM KCHIIEHOJOBBIM OpP . Barem paTe/bHO
paspyliaiT KOMIL THl & THTAHA M LHPKOHHA (TOPHAOM
HATPHA ¥ OCBOGOWBIIMHCH KOMILICKCOH THTPYIOT PacTBOPOM COMM IMHKA C
TeM e uHAMKaTopoM. Takum obp omnp T CYMMY THTaHA
# uapkonusA, THTaH ONpeleNsioT GOTOMETPHIECKHM METOOM H NP pacdere
COJepKaRHA ANOMHHMA BHOCAT rompasky. CoJepxaHie UMPKOHMS B
OIMCHIBAEMOM BapHAHTE HEero He
BHOCHTCH, TO3TOMY B MPHCYICTBHM IHPKOHHMS [OJY9aiOTCA 3aBBHIIIEHHLIE
Pe3y/IETATH ONpEeENeHNs AMOMHHUS.

KOHCTAHTE! HECTOMKOCTH KOMIUIEKcoHaTa M ()TOpHIA AMOMHHEA OIIHIKH,
BCNEACTBHE YEro KOMIUIEKCOHAT AMIOMHMHMA PaspyIaeTcs GTOPHAOM HATPHA HA
96-98%. TIlosToMy THTp pAcTBOpa KOMIUIEKCOHZ [0  &OMHHMIO
VCTAHABAMBAIOT 10  CTAHAAPTHOMY HIH  KOHTPONBHOMY  0Opasily,
COOTBETCTBYIOMIEMY TI0 CO/ICPKAHMIO ATIOMFHIS aHATM3HPYEMOMY MaTepHally.

MeTojl PEKOMEHIyeTCs [ OTPENENCHMA AMOMHHHA B MaTepuanax,
copepamux Gonee 40% AL 0;.

HE omp! TCH H

7.3.2. BLITIONHEHHE aHAIM3A

AJMKBOTHYIO 4acTh HCXOTHOTO AHATH3MpYemoro pactsopa 100 cM’
YT B KO KonGy emKocTbio 500 ov’, mobanmior 7- 8 v’
0,05 M pacrsopa komiuiekcona I1I (peaxtus 6.2.43), HarpeBaioT pacTsop A0
KHIIGHHS, OCTOPOXKHO He#TpamisyiorT 20%-HbIM PpacTBOPOM amMmHaka B
NPHCYTCTBHH WHIMKATOPA METHI-OPAaHKEBOTO IO Mepexoia KpacHoro usera
pacTBopa B JKeNTO-36NeHEH. B ropaumit pacteop nobasnsior 20 e’ pacTeopa
aneratHoro Gydepa ¢ pH=5,5 (peakrus 6.2.38). K ocTeBmeMy pacTBopy
mpuirBatoT 3 -4 kamwm 0,5 %-HOro pactsopa KCHIEHONOBOIO OPAHKEBOIO W
TuTpyioT m6kiTok koMmmiekcora 0,01 M pacTBOpOM XIIOPHCTOrO UHHKA
(peaxtu 6.2.20) 10 mNepexoma UBeTa PAacTBOpA OT XKEATOIO K KPacHo-
ManuHoBoMy M Gypomy. OGBeM pacTBOpa XJNOPHETOrO LMHKA, MOIMIENIIero
HA THTpOBaHWe, He y4uThiBaOT. K oTTHTp Y pacTBopy A T
20 cM’ HACHIIEHHOTO PacTBOpa (TOPHIA HATPHA, KMIATAT 2 —3 MHHYTHl A
OCTAaBNAIOT HA WETRIPE Haca MM Ha HOYs. 3areM jAoGasmmor 2 — 3 Kamiu
pacTeopa 0 Of 0 B orruTposeiBaoT 0,01 M pacteopom
XJIOPHCTOTO LMHKA BHITECHEHHBIH (TOPHIOM KOMIUICKCOH, KOIMIECTBO

31




KOTOPOTO SKBHBANEHTHO CYMMApHOMY COJIEDKAHMIO ATIOMMHHA W THTaHa.
OfbeMm NMoMeANIEro Ha THTPOBAHUE PACTBOPA CONMY LMHKA TOTHO QHKCHPYETCH.

7.3.3. BeaucaeHHe pe3yILTaToOB AHATH3A

Conepanne OKCHIA AMIOMHHHIA BEMUCIIAIOT 10 GopMyJIe:
¥ -100
% AL, 0, = 5—5—1;1—1-—-———0,6380 z-r,
a: !

o K - koapmumeHT MM mepecdera ofbeMa pacTBOpa "

XJIOPHCTOTO LHHKA Ha 0GBEM pacTBOpa KOMIIEKCOHA ;)

1T

B - obeem 0,01 M pacTBOpa XNOPHCTOTO IIMHKA,

0 Ha THT BHITECHEHHOTO (TOPHIOM
xommrexcoma IIL em”;

T - THTp pacrBopa kommiekcona III mo AL0,, rlem’®
(ycTaHaBnMBaeTcs M0 PAcTBOPY CTAHAapTHOrO ofpasia,
TIPOINE/IIEMY BCe CTafMH aHATTH3A);

vV - 00BeM HCXOIHONO AHANHIUPYEMOTO PAcTBOpa, CM';

a - 00BbeM ATHKBOTHOH YaCTH AHANH3IUPYEMOTO PacTBOpA,

B3ATOH [T ONPEACIICHHS, C

H - HABECKA, T}

i - conepikanne Ti0), B npobe, %;

063802 - xoadpumment nepecuera Ti0, (%) va AlO, (%).

7.4. Onpenenenue okcuia senesa (0601.) GoTOMETPHYECKHM METOIOM

7.4.1. CymmuocTs MeTona
Mertoxn Ip Ha 06p

KOMIUICKCHOTO COEJMHEHHA NBYXBAJICHTHOTO ene3a ¢ 2,2' - MUTHPHIHIOM.
PacTBop kpacutesns GecLBETCH, PACTBOP KOMILICKCHOTO COGIHMHEHHS ~ BHHHO-
0 meta, M YMBI 1101 pacTBopa 3TOro COeAHHEeHHA JIeXKaT |
npz 436 wm 546 w©m. OnTuMansHad o67ACTh (OTOMETPHpOBaHWA HA w
[ tpe - 500 uM. M K09 ((pHIIHCHT MOTalIeHHs PacTBOPa
KoMmekca pasert 8 000 [1]. Onuveckas IWIOTHOCT MOCTOSHEA B HHTEpBATE
pH 3,5 — 8. Jlna ycTaHOBNEHHS KUCIOTHOCTH PACTBOPA MCTIONB3YIOT HEIUKATOP.
e 1l (Ma oKpacka T mpe pH1,2-34) u
aneTATHEIH ﬁyq:ep c pH=4,7. Jlna ynepkanusa GONbIIHX KOAMYECTB Xejie3a B
peaKuroHHOCNOcoOHO# (opMe NpH  Takoil KMCIOTHOCTH HEOGXOAMMO
npucymm B pacTBope TeTpabopar-nona (ne memnee 0,02 r Gyphi B 50 cm’,l
B HHe 30 MUHYT H yCTOM HE MeHee JIByX CYTOK.
B pemuemem YCHOBHAX )CTH  ONT [UIATHOCTH OT
KOHUCHTPALMH Xeje3a OCTaeTcs nuHeHHoit B muTeppane ot 1,5 g0 900 mxr
OKcH/Ia xene3a B 50 M’ pactsopa. i

32

Jina BoccraHoBnemma kenezalll 1o  JBYXBaNeHTHOTO  COCTOSHHMS
MCTIONB3YIOT THApoKCcHNamMuH [23].

Pan Kpome ofpasyior ¢ 2,2' - [HIHPHAMIOM. KAk
OKpalIeHHBIE (Mexb, Xpom, KoOa/IbT, HHKeNb), TaK i OeclBeTHbe, HO TPYIHO
THC (cepebpo, BHCMYT, KamMuii, PTYTh, LMHK,
6cplmm. uo:mﬁneu, ponsdpaM, ypas, omoso [20, 21, 23, 28]). Omnako
upucymnenSOm’pamupalOOOmmmﬁOOmxmunxpom,Zm
MKT onoBa, 50 Mkr Hukens i kobansra, 20 MKr BCMyTa, Kammus, Gepuimas,
momuGaeHa u Bombpama, 2 MKr cepebpa, pTyTH, ypaHa HE BIHACT Ha
BENHYMHY ONTHYECKOH MIOTHOCTH pacTeopa xenesa I

Jlns npefoTBpalIeHHs THAPOIN3a ATIOMHHNAS ¥ THTAHA TPAMEHSIOT BHHHYIO
KHCTIOTY, CBA3LIBAIONMYIO HX B XOpOWIO pACTBOPHMEIE KOMIUTEKCHBIE
COeTUHeHHS.

@ocdop CHIDKAET ONTHIECKYIO IIATHOCTL OKPAIeHHEIX PACTROPOB, OTHAKO
B OPHCYTCTBHM BHHHOH KUCIOTHI 3TOTO ARNCHHS He HAGmonaeTcs.

Kpemumii, kanblmi, MarHuif, MapraHel He BIHMAOT HA pe3YJIBTaThl
onpejencHu Kenea.

Tlpu conepxanmn xenesa or 0,03 mo 25% (B pacuere Ha OKCHMA) ero
OMpEIeNAOT METOHOM NpAMOre (OTOMETPHPOBAHHA HA ceKTpodoTOMeTpe,
(oTokomopumMeTpe.

Tpu Gomsmex conepkanuax (25—70% Fe,0,) xeneso onpenensior
mudepeniuaTEHbM [5] Ba do p pe

i noctp Tpanynp rpapukos K mpur PacTBopos
CpaBHEHHS HMCIIONE3YIOT PACTBOPHl CTAHNAPTHEIX 06PasloB, CoOMEpaIIuX
0,05 — 70 % okcrza xenesa.

7.4.2. BEIIONHEHHE AHATH3A

B Mepnyio konGy Ha 50 cM’ MOMEMAT ATMKBOTHYIO UaCTh HCXOTHOTG
aHANM3HPYEMOTO pacTeopa 25 cM’ NpH CONepKAHHE OKCHIA Xejle3a MeHee
0,5 %; 10 oM’ mpr conepxanmu ot 0,5 10 45 %; 5 cM’ npH conepkanuu Gonee
45% (B mocmenHeM ciydaB (45%) anMKBOTHYIO YACTh PAacTBOPA MOMKHO
TOMECTHTS B MepHYI0 Koniby Ha 100 cM’ # Y/BOHTE KONHYECTRO IPHOABINEMBIX
PEaKkTHBOB).

TakuM 06pasoM, B KONOPHMETPUPYEMOM PacTBOpE CoepKHTCA He Gonee
1 Mr okcnua xenesa. Ecnu o6neM amukBoTHOI uacTu pacteopa Meree 10 o,
106aBIMOT pacTEOp is pasbasnenus (peaxtus 6.2.41) 10 10 cm’.

3areM nonusatoT g0 Merk# C-peareHtamu 6, 7 WA 8 B 3aBHCHMOCTH OT
obeMoB HOH 9aCTH [ n MepHoit kon6e! (Tabmuma 3). Yepes 30
MHHYT M3MEPSIOT BENMTHRY omTiecKoli MIOTHOCTH pacTeopa.
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Tabmuua 3
‘VCIoBHSA BEUIBIIEHHS OKPACKH KOMILTEKCA
O6bemM aTHKBOTHO#H OGbeM KoIIDbI, CM” C-peareHT
9acTH PAcTBOpA, eM
25 50 7
10 50 6
5 50 6
L3 100 8

[lpu comepaHHH OKCHAA Henesa A0 25% ONTHYECKYI TUIOTHOCTH
PacTBOpa H3MEPAIOT NPSAMBIM METOIOM!

- 110 3,5 % - B KIOBETe C TOJIIHHOM C1os 50 MM,

- o1 3,5 10 25 % - B KIOBETE C TOJIMHOMH CIIO% 5 MM.

B KavyecTBe DACTBOpA CPAaBHEHMA HCIOB3YIOT PACTBOP «KOHTPOJIBHOTO
onbiTan: 25 WK 10 cM® pacTsopa MOMEW@ioT B konby Ha 50 oM, noGaBIEOT
BCE PCAKTHBHI H JONHBAIOT 0 METKH BOJIOH.

OnTHYecKyio IUIOTHOCTh H3MEPAIOT HA CIIEKTPOGOTOMETpax B obnacty ~
500 um, Ha doTokonopamerpe B o6mactH A, =480 — 520 am .

7.4.3. Tloctpoenwe  rpalyHpoBO4HOre  rpaduka mus  npaMoro
(hoTOMETPUPOBAHHA NPH COJEPKAHHA OKCHIA kKele3a 10 25 %

Cepusl pacTBOpOB /Ul TIOCTPOSHWA IPaiyHpPOBOYHOTO rpeu:bm JIOTKHA
conepxats or 0,0 mo 500 MKT OKCHIA Kesiesa B oﬁnme 50 em®, Jla atOr0 B
MepHble KonGs Ha 50 oM’ momemaior 10 M’ pAacTBOPOB CTAHJAPTHBIX
obpasuos (m. 6.3.3.) m mommsaior mo Merkn C-pearentom 6. Bemwumuy
ONTHIECKOH MIOTHOCTH PAaCTBOPOB H3MEPAIOT Fepe3 30 MuHyT,

ITo pesymbTaraM W3MEpeHWST ONTHYECKOW IIOTHOCTH PACTBOPOB CTPOAT

TpafyHpoBOYHEIH rpaduK, OTKIAABBAK MO OCH afCupce coNepkaHue OKCHia
kenesa B 50 cM’ (MKT), [0 OCH OP/IHHAT - BEM4HHY ONTHISCKOH IIIOTHOCTH.

7.4.4. TlocTpoeHHe IPajyMpoBOMHOrO rpaduka mia ArQepeHIHaTEHOro
(OTOMETPHpOBAHHS IPH COlEPHARKH OKCHIA xenesa Gonee 25 %

Tipn cozepkanuu OKcHAa Kenmesa Gonmee 25 % ONTHYECKYIO MUIOTHOCTE
PACTBOPOB M3MEPAOT MM epeHIHaIbHEM METOIOM Ha (OTOKONOpHMETPE CO
CBETOQHIETPaMHE, A KoToporo coctaenser 490-500 em. [lnA noCTPoeHUS

IpazyHpOBOYHOrO rpadKka FOTOBAT CEPHIO PACTBOPOB, COAEPXAIINX OT 250 no
900 MKr OKCHITa mem::za B 06seme 50 cM’, U1 Hero B MepHBie KOAGE Ha S0 oM’

nomemaior o 10 cM® pacTBOPOB cTaHmAPTHEIX 0Gpasuos (1. 6.3.3) u manee
IOCTYNAKOT, KAK YKA3aHO B XO€ aHANN3A.

ONTHYECKYIO MIOTHOCTH PACTEOPOB H3MEPSIOT B KIOBETE C TOJIIHMHO# ClI0s
ScM’ Mo OTHOWIGHMIO K TOMY DAcTBODY CTAHIAPTHOTO 0Opasua, KOTOpHIi
HanboJiee OJIH30K M0 MHTEHCHBHOCTH OKPACKH K HCMBITYEMOMY PacTBOpY.

JHudiep HBIE (DUKM CTPOAT C TEM e YITIOM HAK/IOHE, 4TO B
npaMoi mapynponomm rpauK, C KIOBETOH TAKOH JKe TONIMHB H
MPOBEPAIOT €ro MO pesyNbTaTaM H3MEPEHHS ONTHYeCKodl MIOTHOCTH

MPOMIEANMX Bee CTAiH AHAIM3A PACTBOPOB CTAHAAPTHEIX 0GPasIoB.
7.4.4. Brr C. TOB

CogepikaHue OKCH/IA Kelle3a BRITUCTAOT 10 hopmye:

C,-¥-100
%F’2203 "W!
rme  C_ - gommuecteo Fe,O,, malineHHoe 10 TPamyHpOBOYHOMY
TpaduKY, MKT;
74 - 0GbeM HCXOJIHOIO AHATHIUPYEMOTO PacTBOPa, CM’;
a - ofbeM aNHKBOTHOX HacTH pacTBOpa, B3ATOH A
onpeenents, cM’;
H - HABECKa, I.
7.5. Onp A e KOMIL p MeToa0M

7.5.1. Cymmocts MeToza

MeTo/ OCHOBAH Ha CMOCOOHOCTH TPEXBANEHTHOIO JKene3a 00pa3oBLIBATE ¢
komiiekcosom LI B comsiHokkenom pacrsope mpu pH=1,0 - 1,1 npounoe
PacTBOpUMOE  KOMILIEKCHOE COeJMHEeHHe COMOMEHHO-KENToro meera. B
KauecTBe METAIUIOHHAMKATOPA HCMONB3YeTCA Cynb(OCATHUANOBAs KHCAO0Ta,
obpa B 3THX Y € KOMILIEKCHOE COEJMHEHHE KPACHO-
(HONETOBOrO WBET4, MeHee MPOYHOE, UeM KOMIMEKCOHAT. [InA OKMCHeHHA
JKene3a JI0 TPEXBAJIGHTHONO COCTOAHMA AHATM3UDYEMbIH PacTBOp KHIATAT ¢
a3oTHOH KucnoToi. Bemmuuuy pH pacTBopa YCTaHABIHBAIOT IO H3IMEHEHHIO
ugera cyns(ocanuuunara xenesa (pH=3 — 4) npu nobapnenun aMmuaka u
pACCYMTAHHOTO KOMMuectBa consHOM kucnmoTel. Ilepen  TMTpOBaHHEM
aHATMAMpYEMBIH pacTBop Harpepaior Ao =50-60°C. Turpyior 0,005 M
pacTBopoM komrutekcona I11.

MeTon npuMeHHM 1A ONpeieserns Keriesa B 06pasnax, conepKamux ot 2
no 70 % okcupa skene3a U He COACPIKAIMX UHPKOHUA K BAHAMNA,

Kenesa D MEMAIOT HUKENb

2| Me}m [pY HX COiepKanuH 3 — 6 % KaxAoro.

7.5.2. BhINONHEHHE aHATHIA

B crakam emkocTeO 300 cM® noMemaior 100 e’ HCxoaHoro
AHAIM3MPYEMOT0 PacTBOpa, T 3om’ # asotHoit

KHCIIOTHI, OKPHIBAIOT CTAKAH CTEKIOM M KHOATAT 5 — Tmmyr m TOJIHOTO
K rop. y pactsopy npmiMBaiT 3 -5cm’ 20 %-Hol

CynbHOCATHIMIOBON KHCIOTE M HEHTPAIMIYIOT P 11

JIo Nepexo/ia LBETa PACTBOPA OT KPacHo- "0 110 KP TO-
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opamxkesoro.  Jobapiior 9cv’ 1B pacTBOpa CONAHON KHCIOTHL st
yeranosnerus pH=1-1,1 & rturpylor mpr 50-60°C 0,005 M pacrsopoM
xommiekcora Il mpH mepeMeIIMBAHHH MArHMTHOH MEIIANKOH 0 MONHOre
HCUE3HOBERMA KPACHON OKpackH cynmbQocanmuumnara skenesa. Ilpu manom
CONepHaHHW KeJe3a PacTBOP B TOUKE IKBHBAIEHTHOCTH MpHOGperact ciiabo
JKeNTEIH 1Ber, npH Gosee BHICOKHX CONEPKAaHHAX CTAHOBHTCA HHTEHCHBHO-
JKEJITBIM © 3eJIeHOBATEIM oTTeHKoM (OKpacka KOMILICKCOHATA JKernesa).

7.5.3. BhluMCIEHHE 3y IbTaTOR aHaIH3a

Cojlep/kaHie OKCHIIA Kele3a BEIMHCIAIT 1o Gopaye:
T(A-5)-¥-100

% Fe,0y =
a-H
e T - THTp pactBopa Komruiekcora ITI, BEIp@KeHHEIH B riem®
OKCHIIA JKENe3a;

A - ofbeM pacTBOpa KO III, no TO Ha
THTpOBaHMe JKele3a B ATMKBOTHOH 4YacTH HCXOIHOro
pacTeopa, cM';

B - ofem pactBopa Kommmekcoma III, nomenmero Ha

THIpOBAEWE eNe3a B WIMKBOTHOH 9acTé pacTBopa
(KOHTDOITHHOTO OIIBITAY, CM';

¥V - 00beM MCXOHOTO aHATTH3HPYEMOT0 PacTBopa, o’

a - obbeM anMKBOTHOH wWacTH pacTBOpa, B3ATOH A
onpeneNer s, cM’;

720 - HaBecka npabkl, T.

7.6. Onpenenenue THTaHA GOTOMETPHYECKHM METOAOM
7.6.1. CymHOCTH METOJA

Meroa HA  CIN W YETHPEXBANCHTHOTO  THTaHA
06pa3oBEIBATE C AWAHTHITHPWIMETAHOM NPOYHOE KOMILIEKCHOE COEIMHEHHE
XKeJITO-0paHXKeBOro Lgera. Peakuus mpoxoxnt B 0,3 — 6 H. pacTBOpe comiHOM
KHCIOTHL. B 3TOM MHTepBage oOITHYecKas IUIOTHOCTh moctosHHa. Okpacka
pasBHBaeTCH B TedeHHe 45 MUHYT M OCTAETCA YCTOHYMBOH HECKONIBKO MECALICE
(npu oTcyTeTBRH Kenesa) [16, 17].

MakcuMymM TOIIOMIEHHA pacTBopa nexcar npw 380 HM, pacTBop camoro
Kpacutens Oecupered. YCUOBHEIH MONADHbIA Kko3(duuMeHT norameHHs
pacTBOpa KOMIUIEKCA THTaHa C JMAHTHIHpHIMeTaHoM pased 18000. B
p [YEMBIX ¥ Thb ONTHYECKOH mNIOTHOCTH OT

KOHIEHTPALH THTAHA OCTAETCS IMHeHHOM B HaTepBane ot 0,5 70 2 000 Mkr B
50 cm’ pacteopa. ONTHIECKYHO IUIOTHOCT H3MEPSAKT Ha CIEKTPOJOTOMETpE H
DOTOKOTIOPHMETPE.

Kpome THTana UBETHbIE €HHS C [HAHT ranoM o0pasyioT
TAKKe TPEXBAJIEHTHOE JKe/e30 W MATHBATICHTHEIN BaHazMil. DTH XKe MeMeHTBI ¢
HH3KMMH BAQICHTHOCTAMH HE [AlOT NBETHBIX COCOHHEHHIl, IO3TOMY HX
Npe/BapUTENBHO  BOCCTAHABMMBAIOT. B kueimofi  cpese  ydmiiM
BOCCTAHOBHTENEM [UIA ’Kee3a H BaHaiui SBINETCH ackopOHHOBAA KHMCIOTA
[18]. Jins yckopeHus BOCCTAHOBIEHHS B KAYECTBE KATANH3ATOPA MPHMEHSIOT
pacTBop cepHokmcnolf Menm [12].

XpoM, HUKeNb, KOGANET NPU CONEPKAHNE B (POTOMETPHpYEMOM PacTBOpE
Gonee 0,6 MI‘ MEMAIOT ONpEeeNeH o 'm‘raﬂa ¢ JAAHTHITHPHIMETAHOM
cobeT p i, TMpn np TpHP PacTBOpoB ¢
TOBHIMEHHEIM CONIEP)KAHHEM STHX aneuenmn MOXKHO B Ka4ecTBe pacTBOpa
CpaBHEHHS HCTONB3OBATE AHANMMpYeMbii pactsop Ges noGasmeHus
JIMAHTHITHPAIMETAHA,

BucmyT cypsma ofpasylor ¢ JMAHTHITHDHIMeTanoM Gensie
TPYIHOPACTBOPHMBIE OCA/IKH, He MeIaionnie HOTOMETPHPOBARHIO.

HuoOnii i TanTan se HCTBYIOT C THAHTHITH TAHOM

KHCIoTa KO 6p OKPackH KOMILIeKca
THTAHA C AHAHTHITHPHIMETAHOM.

Ecimi B pacTBOpe MPHCYTCTBYET XIIOpHAR KHCIOTA, TO OHA JOMLkHA ObiTh
OpeABapUTENBHO YAalleHA M3 pACTBOpA, TAK Kak B NPOTHBHOM Ciiywae
THAHTHIUPHIMETAH BEITIAZET B OCAOK.

Jlmokcun THTaHa mpu cojepianuu ero or 0,02 mo 15% ompenensior
METONOM HpsiMoro (JOTOMETPHPOBAHMA HAa CHEKTPOQOTOMETpE MHIM HA
dorokonopuMerpe. JIna MOCTPOGHHMA TIPAYHPOBOYHBIX rPadHKOB M JuId
NPUrOTOBJIGHAS PACTBOPOE CPABHEHHA HCHOB3YIOT CTaHIApTHBIE OOpasLbl,
cogepxammue 0,05-15 % aMokcuna THTAHA.

Tpn  mudep LHOM W3MEP onr A IUIOTHOCTH METOMN
MokeT GBITh HCTIONB30BAH JJIA ONPENENCHHA THTAHA [P ero COHepHKaHHH
6onee 15 % B pacuere Ha IHOKCHIL.

7.6.2. BHIIIONTHEHHE aHANH3A

Tlpn cojepanuu Duokcuna THTaHa Menee 0,15 % B mepuyio xonfy Ha
o’ T 25 e’ DrO aHATHIMPYEMOro pacteopa (npu Gonee
BBICOKHX cofepannsax 10 oM )
Ecnu amTMKBOTHAA 9aCTh PACTBOpA COCTaBnAeT 25 oM’, I0MHBAIOT IO METKH
C-pearentom 9, ecm 10 ey’ — C-pearesrom 10.
Tlpu onpejeneHuy THTAHA B KENEIHBIX PyAax pacTsop B konbe AONMHBAIOT
10 metku C-pearenrom 11 ::?n anuksoTHOH wacth 10 em’ u C-pearenTom 12
TIpH aNMHKBOTHO#H YacTH 25 ¢
LlBeT COeNMHEHHS THTAHA C [MAHTHIMPAIMETAHOM M3MEHACTCA OT
3€JIEHOBATO-KE/ITOr0 (MPH MANBIX COMEPIKAHMAX) 0 z.onmm—apammm
Uepes 1-6 9acOB H3IMEPAIOT ONTHYECKYIO ILIOTHOCTH B, CPABHHBAN
€€ ¢ ONTHYECKOH MNOTHOCTEIO PACTBOPA, B 50 eM® KoToporo conepxkarcs 10 oM’
PAcTBOpA «KOHTPOJBHOTO OMKITA) H BCE PEAKTHBEL




OnTHYECKYIO UIOTHOCTS M3MEPSIOT B KIOBETAX ¢ TOMUIMHOM ciost 50 win
10Mm (8 TH OT mp aeMOro COHNEPKAaHMA THTAHA) Ha
criektpodotomerpe B obmacti 360-380 BM mnm Ha (OTOKONOpHMETPE CO
ceeroduubTpoM (2, =364 w366 Hm).

Cozep THTaHa T [0 rPaiyHPOBOTHOMY IpaduKy.

7.6.3. [locTpoeHue rpagyHpOBOTHOrO rpaduka

Jlns mocTpoeHHs PaTyHPOBOYHOrO rpaduka roTOBST CEPHIO PacTBOPOB,
comepkaniux ot 2 70 240 MKr IHOKCHAA THTaHa B oOneMe 50 oM, A ero B
MepHbIe KOnOsl Ha 50 oM’ nomemaior mo 10 e’ PacTBOPOB CTAHAAPTHBIX
ofpasnos, koTopsie copepxar ot 0,02 10 12% Ti0, (m. 6.3.5.), 1 nobasmaoT
C-pearent 10, Bennuuny ONTHUECKOH IIOTHOCTH PAacTBOPOB M3MEPAIOT T€PE3
1-6 qacos.

| OnTHYECKYI0 TIOTHOCTS PAcTBOPOB, cogepskamux ot 2 o 40 mxr 110, 8

50 ca’, MIMEPAIOT B KIOBETAX C TOMMMHOM cios SO MM; pacTeopos,

conepxanmx ot 20 710 240 MKT - B KIOBETaX ¢ TOMMHON cnod 10 mm.

i Ilo pesynbTaTaM W3MEPEHHS CIPOAT TIPALyMpOBOUHEIE  TPAdHKH,
OTKNANEIBAs 10 OCH afCIMce COAepHanHe NHOKCHNA THTaHA B MKI/50 eM’, 1o

OCH OPIMHAT - OIITHIECKYIO ILUIOTHOCTE.

.

7.6.4. BEMMHCIEHHE Pe3YILTATOB aHAH3a
| Copepranie QHOKCHJE THTAHA B POGE paccHHTRIBAIOT 10 hopMye:

\
%Ti0, = ELO?
ag-H-10
Lo R S B0 71i0,, wail [0 TPamyMpOBOTHOMY
rpaduky, MKr;
: ¥ - 0bbem HCXONHOrO AHATM3HPYEMOTO PACTBOPA, CM';
a - ofkeM aIHKBOTHOH HacTH pacTBOpa, BIATOH s
onpeiencaus, ov';
H - HABECKA, T
7.7. Onpejesienne KaabUHs KOMIL pu METOI0M

| 7.7.1. CymHocTs MeTOIA

Kanbuuii ONpenensioT TUTPEMETPHUECKHM KOMIUIEKCOHOMETPHYECKHM
metonom [22, 24]. Pacreop marpyior komiuiexconoM Il mpw pH = 12,7£0,2 ¢
HHJIMKATOPOM THMON(TAanekcoHOM. Jlns onpefeleHMs Kaubima Oepyr
ANMKBOTHYI0 4YacTh WHCXONHOrO aHANH3HpYyeMOro pacTsopa 25-100 o’
Konnentpaums kommiexcona (0,002-0,005 M) sasycut OT NpEATIONaracMoro
COfiepXKaHHA Kankima B npoGe.

Memaromee AeHCTEHE KeNe3a, AMOMHHHA, THTaHa, MapraHna mpH HX
CoOZlepKaRMH 10 3 MT, MCIH U CBHHIA 710 2 MT, UMHKA 40 1,5 MI' i HEKenq 10
0,1 Mr B 100cM’ pacTROpa YCTpaHMOT, CBA3BBAS WX B KOMIUIEKCHBIE
COGNMHERNS ¢ TpuoTaHonamuHoM. [lpu conepianmn Hukens ot 0,1 a0 0,5 Mr
ero p T B  PacTBop KOMIUIEKCHOE ~ COE[MHEeHHE  ©
; kapGamarom [30].

Mareuii B YCHOBHAX ONpefeNeHHs KalblMA rHApomHsyercs, obpasys
MANOPACTBOPHMEIH THAPOKCHA. Yrober mp PATHTE BOSMOXKHBIH 3aXBaT
KanblMs OCAjKoM THIPOKCHIA Marams, MpuOaBIMOT caxaposy, koTopas

o6pasyeT XOpOIIO PACTBOPHMEII CAXapaT KalTbLHA.

Baphif ® CTPOHUMIA THIPYIOTCS BMeCTe C KallbIldeM, MO3TOMY HX
ONpeNeNAOT OTAENBHO W BHOCAT MONPABKY B Pe3yIbTaThl ONpEIENeHHS
xabims [15].

®ocdop mpu ero comeprkanmn Gonee 2-3 Mr B 100 cm’ pacTopa Memaer
OmpeNeNeHIiO KATBIHA.

Heitrpamerste comn (NaCl, KCl, Na,B,0,) npu coxepwanuu

kaxaoi mo 0,5r B 100 e’ pacTBOpa He MemiaeT ONpeJENeHHIO KAmbIUA.
V30BITOK IIENOYH YMEHBIIACT 9eTKOCTh NEpexoida OKPackd THTPYEMOro
pacteopa: mpu pH Goneme 13,5 ycraHoBieHWE TOYKH 3KBHBATCHTHOCTH
MPAKTHYECKH HEBO3MOMKHO.

7.7.2. BelnoiHeHye aHaAmH3aA

B crakan emkocthio 300 cM’ TOMEMAIT ATHKEOTHYIO HaCTh HCXOAHOTO
ARATIBHPYEMOTO D pa 100, S0 25cm’ (B 32BHCHMOCTH OT
MpeANoNaraemMoro cogepkanus kansums). Ecim masto 50 oM’ pactopa,

T 5em i 1:3 il KHCNOTHI, €ClH B3ATO 25 -

r 10 oae’. JI Bojoit 10 obwema 100 eM’, npuGasmmor 20-
30 Mr caxapossi B 10 cM’ TpuTaHonamuma, pasbasnensoro 1:3 (peaxrus
6.2.32). HenocpeacTseHHO nepes THIpoBanWeM joGasmsmior 20 oM’ 20%-noro
PmPa ©JIKOTO KalH.

B cTakaH OMYCKalOT MATHHTHEIA 37MEMEHT H BKIIOYAHOT MArHHTHYIO
MeIanKy.

7.7.3. BoiaHceHHE Pe3yIbTATOR aHATH3A
Copepikatue OKCH/IA KaTbITHA BEIMHCIAIOT N0 hopmysie:

Ao e i
a-H
e T - TuTp pactBopa Kommekcora I1I, BMpakeHHbil B r/ew’
OKCHJIA KAITBITHS;
A - obwem pactsopa kommekcona III, momemmero Ha
T HacTH HCXOIHOTO

aHATH3MPYEMOrO PACTBOPA, CM';
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5 - obbem pactsopa Komruiekcona [III, nomexmero Ha
TUTpOBaHHe ATHKBOTHOW 9acTH PAacTBOPA (KOHTPOJIBHOTO
ombiTay, cM (00BEMBl ATHKBOTHBIX dacTell pamopﬂ
KOHTPOJIBHOTO OIEITA» H
pacTBopa  JOMKHBI  GBITE o;mﬂaxonu. Pamop
GKOHTPOJIGHOTO OMBITA» ClE/yeT THTPOBATh IBAXIB H
Opars [nd BHECEHHA INONPABKH CPEJHION BEIWIHHY.
PacxoxneHns Mexmy b THTPOBAHHAMH HE
fomkHo OuTh Gombme 0,05-0,1cM’ 0,002M pactsopa
kommnexcora I1I. B nporusHoM ciydwae cHoBa OepyT
AIMKBOTHYIO WaCTE PAacTBOPa (KOHTPONBHOTO ONBITAY W

TOBTOPAIOT THTPOBAHME);
Vv - 0BbeM HOXOAHORG AHATHIHPYEMOT0 PACTRODA, CM;
a - o0BeM aNMKBOTHOH HAacTH HCXOQHOIO AHAIH3HPYEMOro
pacTBOpa, B3ATON 14 ONpe/ie/ieHns, om’s
H - HaBecka mpobEt, T.
Jononnenue I

Onpejiesienne Kalbia B pacTsope, cofepxamem Gonee 0,5 Mr HAKeIA B

100 en’

B AIMKBOTHOM 4YaCTH MCXOJHOIO AHATH3MpYeMOro pactsopa S50 oM’
OTHENMOT HHKeJb (@ TAKe MAapraHell, KOOambT, IHHK, MeIb M ¥KEJE30)
OCAKNEHHEM FDTHIIHTHOKAPGAMATOM.

AHaTM3EPYEMBIH PacTBOp HeHTPANH3YIOT aMMHAKOM, pasbapmenmev 1:1,
IO CHPEHEBOH OKpacky OyMard KOHIO, 3aTeM M0 KariaM goGasnsmor 5 %o-Heli
PAacTBOP AMITHIAMTHOKapGaMaTa HATPHA [0 TMEPEX0/ia OKPacKH Oymaru KOHIro
B PO30BEIA 1BeT, a MpH Gollee BBICOKAX KOHLEHTPALMAX LBETHLIX METAILIOB 10
HoNydeHHA OeCLBETHOrO pACTBOPA HAX OCAKKOM JMHITHIAMTHOKApGAaTOB
(mosHOTa OcaxIeHMA). PacTBop nepeMeltuBaior 1-2 MHHYTH, IAI0T OTCTOATLCA
B TedeHHe 15 MHHYT H QUIBTPYIOT uepes QUIBTP C cuHeli neHTOM. Ocanok
TIPOMBIBAIOT JHCTHDIPOBAHHON BoOHM, $HIBTPAT NONHBAIOT A0 00beMa ~
70 e™’, 1 AT po3y H TpHY uH, pasGaBnenmbii 133, u
TIPOJOIDKAIOT Kak Y B xone 6: nepen
Tutposanmenm 10 e’ 20 %-HOTO PacTBOpa €KOTO KATH.

Honoanenne 1
OnpepesieRne OKCHA KATBIMsA B PACYTCTBHH CTPOHIAN | Gapms
Ecnu B ananusupyemoii mpobe copepikarcs CTPOHIMIA WK Gapui (i 06a

9TH 3NEMEHTA 0THOBPEMEHHO), TO OHH THTPYIoTCA KoMmuiekcosom III smecte ¢
KanbimeM. Pacteop xommrexcona 111 nomken Opite He crabee 0,005 M.

JUts BHECEHHsA MONPABKH B PE3YJBTAT ONpEle/icHAA Kalblid ONPEHe/IAoT
conef Gapus u c1p OOBIM M3BECTHEIM METOIOM.

CojiepanHe KanbIHa B IPoOe paccHHTRIBAIOT N0 hopMyIe:
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% Ca0 = —(% Ba0-0,3656 + % Sr0-0,5412),

T-(4-5)-¥V-100
a-H
e T - THTp pacTBopa kommiekcona III, BEipaxkeHHsIH B /em®
OKCHIIA KalTbIHA;
4 - ofvem pacreopa I, 0 Ha
THT HO# 9acTH HCXOIHOTO
AHATH3HPYEMOro PacTsopa,
5 - o0beM pacTBOpa K( 1, 0 Ha
THTP HOM HacTH pa «KOHTPOJIHLHOTO
omrm», e’ (oGmeMsl ATHKBOTHBIX uacTEl pactsopa
(KOHTPOIBHOTO OMBITA» M MCXONHOTO AHANHM3HPYEMOTO
pacteopa  mowkEbl  GmTh  OfMHakoBsl.  PacTeop
(KOHTPONBHOTO OMNBITAy CNENyeT THTPOBATh MBAKMbI H
OpaTh JUIf BHeCEHWA TONPABKM CE/HIOK BENHIMHY.
Pacxoknenns Mexnay NapamiefbHBIMH THTPOBAHHAMH He
nomxuo 6mTh Gomsme 0,05-0,1 cv® 0,002M pactsopa
komrmiekcona 1l B nportmBHOM cnmyuae cHosa OepyT
AIHKBOTHYK) HaCTh PACTBOPZ KOHTPONBHOTO OMBITA» H
[OBTOPSIOT THTPOBAHKE);
vV - 06EM MCXONHOTO AHANH3HPYEMOTO PACTROPA, CM';
a - o0beM HOM wacTH y o
pacTBopa, B3ATOM [UIs ONpeeNeHNs, cu’
H - HaBeCKa pOo0HI, T.
%Ba(0 - coaepkanue okcuua 6apus B npobe, %;
0,3656 - Koagduuuenr nepecyera OkcHia OapEi HA OKCHI
Kanbius, papinit ornomenmo M, 1 My ;
%SrQ - conepxanue okcuna CTpoHImA B npobe, %;
0,5412 - xosdduumeHT IepecueTa OKCHIA CTPOHIMA HAa OKCHIL
KansmpA, paseit otHomenmo Mo, 1 Mg .

Ip Ecmu co GapHa MK CTPOHIMA B Mpofe HACTONLKO BEMHKO,
HTO0 IpH CliaBa Gensiit ocanok kapbOHATOR, TO JUIA BHECEHUA

P Ha Gapuit u cTp TIpH omp HYKHO 3HATH P
Gapua W CTPOHIMS B PAacTBOpE Haj emmwu B TakoM ciyuae npole CHOBA CILIABHTDL
nipoby, Y TaKuM uTobs OHA cofepkana He Gomee 20 Mr
Gapus M cTp Tlpn 'n\mu Gapuit ¥ CTPOHIMH TONHOCTEIO

[IEPEXONAT B PACTEOP.
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7.8.0 MarHHs KOMIL pH

7.8.1. CynHocTs METOAA

Marenii  onpemenmOT B CyMMe € KANBIMEM  OGBEMHBIM
KOMIUICKCOHOMETpHECKHM MeTofioM. Pactsop Tmtpyior 0,001-0,005 M
pacTBopoM komiuiekcona III B ammuayHolf cpene npH pH=10,210,2 ¢
HHHKATOPOM THMONI(DTATEKCOHOM.

Memaiomee feficTBHE jKenesa, WIOMHHHMA, THTAHA, IMHKA TPH HX
conepwammy mo 0,01 mr, memu mo 0,15 mr, makens o 0.05mr (Hpu
- 00 0,025 m2 medu u 0,025 Mz nuxein) B 100cm’
pacTsopa ympa.tmm CBA3BIBAT MX B KOMIL c
TPH neticTeue Gompmmx xomagects me (ot 0,15
go 1mr) wm manka (or 0,01 o 0,5 Mr) MOKHO yCTpaHHTE A0GABISHHEM
cynsduna ratpas. [Ipn conepxammn Hikemst ot 0,05 zo. 0,3 MF ero CBA3BIBAIOT
B PaCTBOPHMOE KOMIUIEKCHOE COeAMHERNE ¢ AMMETHITIHOKCHMOM. Tlpu Gonee
BHICOKHX CONCP/AKAHMAX HUKeNh YJAWMOT W3 pacTBOpa B BHIC OCalka
IHMETHITTMOKCHMATa Wi JM3THIIHTHOKap6amara [30].

XpoM MemaeT onpeeneH 0 IPH cofepianty ero Gonee 20 % A NomkeH
OLITH YAAICH H3 PACTEOPA.

Bapuil, crpoHUMA ¥ MApPTAHEN THTPYKOTCA BMECTE C MarHueM M KallbLHeM,
T03TOMY WX ONPENeNAIOT OTAENBHO W BHOCAT MONPABKY B PE3YJIbTaThl
OnpeieieHHs Markus.

Docop MemaeT ONpeeNe 0 MATHHS TIPH COAePXaHHH ero Gonee 2-3 Mr
B 100 e’ pactBopa:

Heitrpanssie coms (NaCl, NH,CI, Na,B,0,) npu conepxanuy
kaxczoit 1o 0,5 B 100 cM’ pacTBOpa He MeILIAOT oNpefeeHiio Mareus. [pu
Gonee BBICOKMX COAEPIKAHHSAX HAMGOMBIMM  MEMIAIOMHM  ACHCTBHEM
ommuaeres NH,CI : nprcyrerane Goree 1,5 r 31oit com 8 100 em’ pactsopa
CHIIBHO 3ATPYLHACT THTPOBAHME.

7.8.2. BRINO/IHEHHE aHaNH3a

B crakan emkoctsio 300 cM’ MOMEMAIOT ATHKEOTHYK) HacTh CXOUHOTO
aHam3EpyeMoro  pacteopa 50 w25 o’ (B 3aBHCEMOCTH  OT

AEMOT0 Marses | TOB), T
Bozwﬁ 10 100 e’ mpuGasnsnoT 10cM® 5%-HOro pacTBOPa THIAPOKCHIAMHHA H
10cy’ TpmoTamonammma, pa e I T ¢ PEICTBEHHO nepel

THTpoBaEHeM nobapnmor 15 cmj KOHILEHTPHPOBAHHOIO PacTBOpa aMmHuaka, B
CTAKAH ONYCKAIOT MArHHTHBIL sMeMeHT (cM. pasgen 7.7.) W BKmOHAOT
marauTHylo Memanky. JoGasmmor 10 kamems 0,1 %-Horo  pacteopa
TuMondranekcona u 10 kanens 0,1 %-HOro pacTeopa Kpe3oJioBoro KpacHoro
THTPYIOT PacTBOP.

7.8.3. BoiHC/IeHHE PE3YNBTATOR aHANH3A
Cojlepxanue OKCHIA MATHKA BRISHCILIOT M0 hopMye:

%Mgo=L'52}w—%c¢zo-o.719,

ut

me T - THTp pacTBOpa 11, Brip 1t B /oM’
OKCHIa MarHu;

- o0bem pactBopa Kommiekcowa III, momemmero Ha
THTpOBAHHE CyMMBI KATBIMA W MarHWA B &IMKBOTHOHR
GaCTH HCXOHOTO PacTBOpa,

B - obwem pactBopa koMmiutekcoHa IIl, nomeamero Ha
TUTPOBAHME CYMMBI Kaibils M MarHHA B aIMKBOTHOH
HaCTH PACTBOPA «KOHTPONBLHOTO ONBITAY,

Vv - 0ffEeM HCXO/IHOTO AHATHAUDYEMOTO PACTBOpa, CM';

a - 00BEM ATHKBOTHOM 4aCTH YeMoro
pacTBopa, B3ATOH NIA ONpeeneHHs, cnr‘

H - HaBecKa NMpobkl, T.

%Ca0O - conep&aHMe OKCHIA Katbiis (cM. pasnen 7.7.) B npobe,
%

0,719 - KO3()HLUMEHT NepecyeTa OKCHIA Kalbims HAa OKCHAA

MarHus, PaBHbIH OTHOMEHHIO M_mo Mg

Hononuaenne I

OnpepeneHHe MarHua B NPUCYTCTBHA MapraHua

Ecnu B asanusupyemod npobe COAEPKMTCE MapraHen, TO OH
KONMMUECTBEHHO THTpYeTcA Kommekcorom Il BMecTe ¢ MarHueM H KanblmeM.
Coniepxanue OKCHIA MATHHA PACCIHTHIBAIOT 110 (opMyIe:

% Mgo:m;#;"m—(%cw-omg +% MnO-0,568).
L - THTp pactBopa komruiekcosa III, BeIpaxeHHbid B rlem’
OKCHIIA MarHHs;
A - obbeM pacTBOpa K ora I, e 0 Ha
& ATMKBOTHOMR JacTH HCXOTHOTO
aHATHIUPYEMOr0o PacTBOpa,
5 - obvem pactBopa komruiekcora III, momemmero
THTPOBaHHE ANHKBOTHOH 9aCTH PacTBOPa «KOHTPOIBHOTO
OmBITaY, CM®
vV - 0fBEM HCXOHOTO AHATHZMPYEMOTO PACTBOPA, CM';
a - 00beM ATMKBOTHOH 9JacTH Py 0

PpAacTBOpa, B3ATOH 71A ONpeeenns, cm}
- HaBecka NpoOEL, T.
%CaO - copepiaHue OKCHIA Kambimas (cM. pasaen 7.7.) B mpobe,
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0,719 - xoadduieHT nepecdeTa OKCHAA KAIbLHA HA OKCHA
MArHAS, PaBHBIH OTHOINEHMO M .o+ Moo -

%MnO - conepwanmue oxcraa mapranua (II) (om. pasnen 7.10.) 8
npoGe, %;

0,568 - Kos(HumenT nepecyera Okchga Mapranua (II) Ha
OKCHJI MarHs, pasHbIi OTHOMCHIO M o 1 My -

Jononnenne I

Oupezenerne MarHys B IPHCYTCTBHH CTPOHIUS | Oapus

EcTi B aHAIH3HpYeMOii mpoGe CONepKATCS CTPOHIMH Wi Gapuil (Wi oba
3TH 3/1eMEHTA OHOBPEMEHHO), TO OHH THTPYROTCA KomruekcoHom 11 Bmecte ¢
MaremMem ¥ KaiblmeM. Pacrsop kommiekcora Il momker Owrrh He crmabee
0,005 M.

Jins BHeCCHHA NOTPABKM B Pe3y/IbTaT Op Marsus omp T
coneprkanHe Gapus  CTPOHLMS Ho0HIM H3BECTHEIM METOIOM.

Coepanue OKCHIA MATHNA B IPODE PacCUHTHIBAIOT MO (HOPMyTIe:

T -(A-5)-V-100

TAC T - THTp pacTBopa Kommiekcona III, BeipakeHHbIH B r/em’
OKCHI@ MarHus;

A - o0BeM pacTBOpa I, mc 0 HA
THTPOBAHHE 2TMKBOTHOH HACTH HCXOTHOTO
aHATH3HPYEMOTO PACTBOP, CM';

B - ofibem pactsopa Kommmexcosa III, momwemmero Ha
TATPOBAHNE AMKBOTHON YaCTH PACTBOPA (KOHTPOILHOTO
ONBITAY, CM';

- 00beM HCXOHOTO aHANW3HPYEMOTO PacTBOpa, oM’

- 00beM AIMKBOTHON YacTH MCXOIHOrO AHATH3UPYEMOTO

PACTBOp, B3ATOH /LT ONpENIeNEHA, CM';

H - HaBECKA MPOGEL, T,

%MnO - conepxanre okcuna mapraama (II) (om. paspen 7.10.) B
npobe, %;

0,568 - koapdummenT nepecuera oxcupa mapranua (II) ma
OKCHJI MarHHS, PaBHEN oTHOWeRMO M, t M 5 -

% BaO - cofepxanue okcuza Gapus B mpobe, %;

0,263 - koathduiMeHT mepecdeTa OkcHIA OapWA Ha OKCHIL
MaTHHS, PaBHbIA OTHOLIEHHIO Muna Mo

% SrO - coflepkaHKe OKCHIA CTPORLHA B npabe, %;

0,389 - koa(huuMeHT mepecueTa OKCHIA CTPOHIMA HA OKCHI
Marus, paBHEIA OTHOMEHHIO M. 1 Mgy -

~(%Ca0- 0,719+ % Ba0- 0,263 + %5r0-0,389)>

8w
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Jonoanenue 1T

Onpezie/ieHHe MarHusA B IPHCYTCTAHEA XPOMa

Ecnm B ananusupyemoii npobe coxepxartes Gonee 20 % CryO;, To ma
onpeaenenns Maraua GepyT anMKBOTHYIO 9aCTh PACTBOPA, NOMY4EHHOr0 IOCHEe

ynanesns xpoMa (cM. rmasy «Onpenenchue amomuemsy, nononnenue IIT).
ONHOBPEMEHHO B TEX JKE YCIOBHAX BEAYT «KOHTPONBHEIH OMBIT).

7.9. Onpenenenne docdopa HOTOMETPHIECKHM METOAOM

7.9.1. CymsocTs MeToaa

Meron  ocHOBaH ~ Ha  oOpasosammi  QocdopHoMOmMGaEHOBOH
FeTEpONOIHKHCIOTE! B CEleKTHBHOM BOCCTAHOBIICHMH ee rupastoM [9, 29] B
cpege, 2,4 H. 1o cepHOM KMC/IOTe, 10 CHHETO TETEPONONHKOMIIIEKca (CHHEro
I'TIK). Oxpacka cmmero I'TIK p npu HATD pacTeopa Ha
kunamed Oane B Tedenwe 10 MHHYT W yCTOHUHBA He MEHee JBYX CYTOK.
MakcuMyM MOTalleHHs pacTBopa nexuT npH 830 M. B aroli obnactu
gyBCTBHTENBHOCTE onpenencens docdopa cocrapnser 0,02 mxr PO, B 1 om’

B pekoMeHAYeMBIX YCIOBHAX 3aBHCHMOCTh ONTHYECKOH MUIOTHOCTH OT
KOHLeHTpaikH docdopa ocraercs mp ifHOl B HMHTEf or 0,08 1o
7 mxr B 1 M’ pacTeopa.

KpeMHekucnoTa, Kene3o, amOMHUHAH, THTAH, KaNklui, Maruui, MapraHei
NpH MX CONEPKAHHM 0 2 MI' M HHKE/b, KOGAITBT, ME/b, XPOM, OIOBO MPH HX
comepxarmn g0 0,2mr B 100 e’ pacTBOpa HE MEIAIT ONpECTEHHIO
docdopa. He memaror Takke o0 400 Mxr Gapus, 100 Mxr uupkorus, 20 Mxr
BoNB(OPaMa W BHCMYTa, 2-4 MKT' CYpBMBI i MEIIIBAKa B 100 e’ pacTeopa.

0 Fidel

Ip docdop HHTpaT-voHBL.  TeTpabopaTt-HOHL!
CHHKAIOT ONTHECKYIO IUIOTHOCTh pacTBopoB cumero [KII, mosromy HX
KOHUEHTpALMs B Y HB PTHEIX PACTBOPAX NOMKHA OhITH

OIIHHAKOBOM.

OnTHYecKy!0 [UIOTHOCTh PACTBOPOB HIMEPAIOT Ha (OTOKOMOpHMETpE
(A =800 su ) @ TAKIKE Ha criekTpodoToMeTpe.

OZnHOBpeMEHHO ¢ KaXIOH mapruell aHanmsupyemeix mpo6 HeoGxoammo
CTPOHTH POBEPOHHBII rpatHK 10 TPEM-YETEIPEM TOTKAM.

Metoz pexomerayeresa 4 onpenienchna docdopa npu coxepxanuu PO,
ot 0,1 mo 40 %.

7.9.2. BrinonHEHHE aHANH3A

B mepHyio konby ma 100 e’ momemaior 5 mmm 10 cM’ HCXoaHOTo
AHATH3APYEMOTO PacTBopa. OTHOBY i y TPALYHPOBOYHBIX
rpadMKOB B TPH-IETEIPE MepHEIe KOO Ha 100 oM’ moMemaioT no 5 WmM Mo
10 ¢’ pacTBOpoB CTaHAApTHBIX 06pa3ioB (M. 6.3.6.), BEIGPAHHBIX C TAKHM
pacyeToM, 9TOOE! MOMYIHIach CEPHA PacTBOPOB, COAEPXKANIMX OT 5 1o 700 Mxr
P,0, B 100 cn’. Ecnt 06beM aTHKBOTHOM 9aCTH AHATM3MPYEMOTO PACTBOPA H

pacTBOpa CTaHmapTHOro obpasua Sem’, mp T 1o 10 oM
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pacTeop A pasGasnenus (peaktus 6.2.41). Bo Bee KOOH NPAIMBAIOT BOAY
npuGmmsHTensE0 Ko 50 ev’, satem goGamnmor 10 ex’ 0,12 Y%-Horo pactsopa
rUapasHE-cyTbdara, nepeMemuBaioT, Aobasnor 10 oM’ 5% -HOTO pacTBOpa
MONHOIaTA aMMOHHA B 24 H. cepHolf kucnote (peakTus 6.2.15), cHoBa
IIePEMEIIHBAIOT, MONMBAIOT BOOW /10 METKH, MEPEMEMMBAIOT M CTABAT B
KHTIANYIO BOAAHYKO Gamio Ha 10 MumyT. KonOy OX/akaioT Ha BO3AyXe Wi B

TPOTOYHO# BOJIE 10 KOMHATHOM T patypsi. B CITydae pacTBOPEI
CIeyeT CHOBA MHep 6. Tlpn Harp PacTBOPhI, HE COAEpHKalIie
tdocdopa, OKpammMBalOTCH B IKENTHIA LBET; COJEL HEe 3HAYH ie

komugectsa Qocopa - B CHHHMH [BET; COJEpKAIME HEIHATHTENbHBIE
KonugecTBa hochopa - B IPOMEKYTOGHEIC OTTCHKH.

[lpy W3MEPEHUH ONTHYECKOH IUIOTHOCTH AHATH3MPYEMOrO PACTBOPA H
PACTEOPOB, MCHONE3YEMBIX sl TOCTPOSHW OCHOBHOTO M MPOBEPOYHBIX
IpadMKOB, PaCTEOPOM CPABHEHHSA CHYKHT AMCTHIIAPOBAHHAA BOAA. YCIOBHA
(poroMeTpHpOBaKHS BHGHPAIOT Mo TabIHLE 4.

TaGmima 4
'Venosus GOTOMETPHPOBAHAA
et Cogepkanne Venosus Tonmuna Conepacanne
pacrsopa onj doromerpu- cios, PO, s
o poBaHHA MM
mKr/100 em’ pacTBopax
ans
nocTpoeHnst
rpaduKoe,
Mxr/100 cv’®
Kenreii 2-20 ¢ )t p 100 5, 10,20
3cacHoBaTo- 10-100 oTokonOpHMETD 50 10, 20, 60,
ENTHIN, 100
3esieHbii
3eseHOBATO- 20—700 (OTOKOJIOPHMETD 10 60, 100, 300,
CHHMT, 700
CHHHI

7.9.3. IocTpoeHne rpaTyHpOBOIHOTO rpadrka
Jlisi TMOCTPOSHMA IPaIyHPOBOYHEIX IPadMKkOB FOTOBAT CEPHIO PaCTBOPOB,
coepxamux ot 5 1o 700 Mxr P,0; B 100 cM’: B MepHBIe KonbEl na 100 en’

noMemaioT mo 10 umk mo 5 cM’ PacTBOPOB CTAHAAPTHBIX 006pasnoB (L. 6.3.6.).
Ecii B3ATa aiMKBOTHAs uacts 5cm’, jobasmuor o 10 cm’ pactsop fns
pasBapnenns (peaxtus 6.2.41). 3arem 106 yt 50 cM® mHCTHIT

BOJIBI M BCE PEaKTHBEI, KaK YKa3aHO B Xo/e aHamk3a. Tak Kak NpH onpeaeneHHu
docdopa ONHCHIBAEMBIM METOJOM [PANYHPOBOYHBIE TIPAhHKH  IUIOXO
BOCTIPOM3IBO/ATCS (OmMOKa B npejienax 5 %), To HX CTPOST I KaX1oH napTan
aHATMINPYEeMBIX TPo6. MPauKky CTPOST 1O Pe3yNBTATaM (OTOMETPHPOBAHHS
PacTBOPOE CTAHNAPTHBIX 00pa3smoB (eCM  M3BECTHO MPUGIM3HTENBHO
conepxxanne docdopa B pyeMBIX MaTepHamax, TO ISl MOCTPOECHHS
rpauka MOAGUPAIOT DACTBOPH CTAHAAPTHHIX 0OpasuwoB C OnM3KHM K
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onp Yy : P,0,). Omm mpencrapnsmior  coboii

NpOBE/ieHHBIE 10 TPEM-UCTHIPEM TOMKAM OTPE3KH NPSMEIX, He MPOXOUSIIAX
Tepe3 HaYano KOOP/IHHAT.

Oxpacka pacTBOpa «KOHTPONEHOTO OMNBITA» HE YTHTRIBAETCA MPH pacueTe
cofiepxanua pocopa H CIYyXAT TONBKO /IS KOHTPOIS KauecTBa pPeakTHBOB:
€CITH ONTHYECKAs UIOTHOCTh PACTBOPA KKOHTPOJILHOTO OMBITa», HIMEPEHHAs HA
¢ p pe B c # cinost 50 MM M ¢ TUCTHNIHPOBAHHOH
BONOH B KauecTse pacropa cpaBHeHHs, mpesbrmaer 0,04 (unm 0,06 mpu
Tonmmuee cnos 100 MM), crefyeT NPUrOTOBMTH CBexuil 5%-HbiH pacTBOp
MonmbaaTa aMMOHHMA B 24 H. cepHOit M IIOBTOPUTE O]

7.9.4. BerauciieHHe pesynbTaToB aHanmu3a

Coieprkanne MeHTaokcH A fochopa BLMHCIMOT 0 popmyne:

C,-¥-100
e
5k - KOJMYECTBO TeHTaokchna ocdopa, HaiineHnoe o
TPAYHPOBOYHOMY FPaduKy, MK}
174 - 06BeM HCXOHOO PACTBOP, CM';
a - 00BeM ATHKBOTHOM WACTH MCXOOHOTO PACTBOpA, B3ATOH
JUIS Operienenus, M’
H - HABeCKa 1IPOOEI, T.

7.10. Onpenenenne Mapranna GOTOMETPHYECKHM METOIOM

7.10.1. Cymsocts MeTOIA

Metop onpejeneHHs MapraHilia OCHOBaH Ha peakiMu obpasosamms Gypo-
KPacHOTO  KC ro Tp THOTO Maprasma ¢
bor B cpente. MakcHMyM TIOT: pactEopa
3TOr0 coefHHeHHs NexHT npu 490 M [14, 26]. Oxpacka pa3suBaeTCs B
Teverne 10-15 MuHYT W ycroiumBa 2-3 "aca. 3aBHCHMOCTh ONTHUYECKOH
MIOTHOCTH OT KOHUEHTPALHMH MapraHua ocraercs iuHedHol B HHTEpBane
conepxanmit oT 0,04 10 5 Mxr B 1 oM. Momsprztit ko3hduupenT noramenus
pactBopa KoMruTexca pasex 7500.

Maprasen II okucigercd no MapraHua [II pacTROPEHHBIM KHCIODOJOM
BO3aYXa.

Huxens, obpasylommit ¢ ¢op coejluHeHe Gypo-3eneHoro
LBETA, MeIIaeT ONpe/IeleHII0 MAPraHIa, eciu prkanHe ero pHMO ©
COlepKAHMEM MapraHIa.

JKerneso, amOMHHEIL, THTaH, THIPOIH3YIOIIMECH B YCIOBHSX ONpe/eeHus
Maprasdia, yaanseT i3 pacTBopa, OCaxAas HX YPOTPOITHHOM.
Bonsmme Ba ochop np YACTHIHO

CBA3bIBAA MapraHel] NpH OCaXAeHHH FHAPOKCHIOB.
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TetpaGor p Maprasua, — [Q3TOMY  €ro
MpeiBapUTENEHO  yAAnwoT, 0GpadaThiBas ATHKBOTHYIO 94CTh HCXOLHOIO
pacTBOpa, B3ATYIO MU ONpPEACHNCHHS, (TOPHCTOBOIOPONIHOH W CEPHO#H
KHCJIOTAMH NPH HArpeBaHAH.
YyscTBuTeNsHOCTE onpefienchuA - 0,02 %. Onriieckylo [IIOTHOCTR
paior  Ha o T pax mobofl Mapk# €  CHHE-3C/ICHEIM
cBeTodHIETPOM A =490 —500 ia -

7.10.2. BeinojiHeHNE aHATH3A

AMHKBOTHYIO 4aCTh HCXOJIHOTO aHATTH3HPYEMOro pacTsopa 5-60 oM’ (oBnem
ANMKBOTHOIl $ACTH YCTAHABNMBAIOT M3 pACYeTa, UTO0KL B AHATH3HDYEMOM
pactBope cofepxkaiocs or 2 mo 500 Mkr MnO) noMemanT B CcTakaH
eMKOCThO 250 CM' W BEIIAHBAIOT Ha CHAGO HArpeTOf MIMTKe 1o 2-3 cm’.
(OBMBEIBAIOT CTCHKH CTakaHa ropsiel Bojioif, [oGasmoT 5 oM’ cepHOif KHCAOTHI
1:1, 0,5 cM® ()TOPHCTOBOXOPOIHOI KHCIOTSL M NMPOAOIIKAIOT ¢nabo HarpeBarhb
Ha TUTMTKE A0 OOSBJIEHMA TYCTHIX MApoB CepHOH KMCAOTHL Io OXNaKACHHE
0GMBIBAIOT CTEHKH CTAKAHA BOJOH M CHOBA BEINAPHBAET 110 NMOABIEHHN IYCTRIX
napos ceproit kucoTEL Eme pas oOMBIBAIOT CTAKaH U BRINAPHBAKT PACTBOD
nocyxa. K cyxomy ocratky npubasisior 3 cM’ consHOM Kucnots 1:1, okomo
10-15cM® BOZEL M HAIPEBAOT 1O PAacTBOpeHHA cojeif. JUnA OCAXICHHA
IHIPOKCHIOS TPEXBANGHTHHIX METALIOB M THTAHA HArPeTHIN A0 KHICHHA
pacTBOp HeHTPANH3YIOT PACTBOPOM ammuaka 1:2 1o pH ~ 34 no Gymare KOHI0,
npuGapnmor 5 oM 25 %-HOTO PAcTBOpa YPOTPOIHHA, HAarpeBaloT X0 Hawana
KHIEHHs (He KWIATHTH!) W OCTABNIOT DPACTBOP HA TEILIOH TUTMTKE JUIA
KOaryJAmEH ocajka Ba 25-60 MimyT. Ocaok ruap OTHUITETPC T
depes GumbTp ¢ Kpacuoii nenroi (Z11-12,5 cM) B MepHYIO KoiGy ua 50 cm’
[pU COMEpAAHUN 3aKuCH Mapranua 1o 3 % u Ha 100 cn’® TipH GoTiee BEICOKHX
comepkammsix. OCamoK TI@TENBHO IPOMBIBAIOT  rOPAINM 0,5 %-HbIM
PAcTBOPOM YPOTPOIIMHA.

K octeiBeMy pactsopy B kKonbe n0Gaasior Bogy 10 30 o’ npu obweme
KonGer 50 cm® 1 110 ~ 80 M’ mipu obbeme konGEr 100 cm’. pubasmmor 2 oM’
opManenoKcHMA, 4 oM’ XTOpHIHO-aMMHaYHOTO pacTBopa (peaxtns 6.2.39),
nepemMemuBaoT K depes 10 MMHYT JOMHBAIOT BOLOH 10 METKIL CaoBa
[epeMEIMBAIOT H H3MEPSIOT ONTHYECKYIO MIOTHOCTb (I0TYHEHHOTO PAcTBOPA.
PacTsopoM cpaBHEHHS CHYXHT IHKBOTHAA YacTh paCTBOPA (KOHTPOJIBHOTO
ONBITAy, MpomleNmas Bce cTamuM aHamma (0GBEMBI AIMKBOTHBIX HacTed
HCXO[IHOTO DACTBOPA M PACTBOPA (KOHTPONBHOrO OMEITA) NOMKHBL ObITH
0auHaKoBb. OObeMsl (OTOMETPUPYEMBIX DACTBOPOB TAKKe JOKHEN OBITH
paeHeMm). Tpu conepkaHun MnQO 1o 1% VIOT KIOBETY C T
crnos 10 uam 20 MM; TIpH onpefeneHMM Gonee BHICOKWX COACPKAHWN - ©
TOMIIAHOM c1os 5 MM. ONTHHECKYIO TTIOTHOCTE MOKHO ONpPELeNiATh Ha MoGoM
(OTOKOMOPUMETPE €  CHHE-3NIEHBIM  CBETO(HILTPOM (A =500 1)

Conepikanne MnO onpeiensior N0 rpagyupoBOYHOMY IPagrKy.

7.10.3. [TocTpoeHHe rPaIyHpPOBOYHOrO rpadmxa

A. Jina conepxanuii MnO or 0,02 103 %

B crakasgl emkoctsio 250 cM® momemaior 0; 0,2; 0,4; 0,6; 0,8; 1,0; 1,5;
2,0 cM’ crammapTHOro pacTEOpa MapraHma, coepikamero 50 MET okcHaa
maprazma (I) B 1o’ (. 63.4). JoGasmmor 5om’ 0,1 %-noro pactsopa
x0pHOro skenesa, 50-60 cM’ BOMHI, Harp A Tp T KaK B X0Me
aHANH32, HAYHHAS C OCRNICHHA MHAP O6EEMBI MEPHBIX KOG 50 e’

B. Jian copepaxanuii MnO or 2 no 40 %

B crakase eMKocThio 250 cM’ momemator 0; 1; 2; 3; 4; 55 6; 7; 8; 9; 10;
11cM® CTAaHZApTHOTO PACTBOpA MapraHia, Cojlef 0 50 MKr
saprasma (1) 8 1 oM’ (peaxus 6.3.4.). JloGasnsior 5 e’ 0,1 %-Horo pacTBopa
xjopHoro xenesa, 50-60 oM’ BOJIBI, HATPEBAIOT M MPOAOIKAIOT KaK B XOIE
aHATH3A, HATMHAS C OCAKIEHNS FHAPOKCHI0R, OGbeM MepHEIX KoIb 50 ev’.

Crpost rpamyspoBousbie Tpadukm, OTKmammBas mo ocH  abemmacc
cofepikanne okcuaa Mapramna (II) B MKr, MO OCH OPAMHAT - BENHYHHY
OTTHYECKOH [IOTHOCTH.

0Ba rpafyMpoBOYHEIX rpa(HKa MPOBEPAOT MO CTAHNAPTHBM oOpasuam,
conepwamimM ot 0,02 no 50 % MnO (n. 6.3.4.). Pacteopst 3max 06pasuon
TOTOBAT TAK Je, KAK PacTBOPHl AHANM3MDYEMBIX MpOG. AJMKBOTHYIO HacTh
pacTBopos 5-50 oM’ OMEIIAIOT B CTAKAHBL EMKOCTHIO 250 cM’, BLIAPHBAIOT HA
muTke 10 2-3 eM’ | janee MPOJOIDKAIOT KAK B X0NE AHATM3A.

7.10.4. Beraucierne pe3y/bTaToB AHANN3A

Conepxanne MnO seruncnsior no dopmye:

T

a-H-10

- xommaectso MnO, waiinenHoe HO rpagyMpPOBOYHOMY
TpadHKy, MKT;

- 00BEM HCXONHOTO PacTBOpPA, om’;

- obbeM ANMHKBOTHOM YacTH HCXOJHOTO PacTsopa, B3ATOM
IU1S OTPENENICHHA, CM ;

H - HABECKaA IPOGHI, T

rae C

LI




8. ®OPMA IIPEJCTABJIEHHS PE3YJILTATOB H3MEPEHUI
PesynsTat H3MepeHHs 3aHOCAT B mpoTokon KXA B suze:

CaA, P=095,
Tme ( - pesyisTar aHalW3a, BHIPAKEHHBIH MAccoBOH nonei
ONpeAenAeMOoro KOMIIOHEHTa, %6;
A - XapaKTepHCTHKA [OIPCIUHOCTH W3MEpEHMA [Ui MaHHOH

MaccoBoit g0 KoMnorenTa npa P = 0,95

A mp BT 2. Yue : pesynbTata
AHATH3A JO/IKHO OKAHIMBATRCA LH(POH TOro e MOPANKA, TTO M 3HAYCHHE
XApAKTepHCTHKH TOrPEIIHOCTH.

9, KOHTPOJIb NOTPENHOCTH METOHKH KXA

9.1. AJIrOpHTM [POBEIEHNA ONIEPATHBHOTO KOHTPONA BHYTPUIA00paTOPHOH
(mpoMesKyTOIHO) 1p H | TIOB TH.

OnepaTHBHBIH ~ KOHTpONL  BHYTpHiIaGopaTopHOMH (upoMesKyTOTHOI)
NPeUH3KOHHOCTA MPOBOJAT C HCHONBIOBAHMEM paboyiX MpoG myTeM
conoctasnenuA pacxoxmeruii D MekITy ABYMS DE3yNBTATAMH aHATHIA
(mepsmnoro - C, u nosroproro - Cy ), NONYICHHEIMH B Pa3HBIX YCIOBIAX
(Bpemsi, WCTIONHMTENH W T.J.) C HOPMAaTHBOM (TpeZIenioM) ONEpAaTHEHOTO

koutpons D,
BuyTpmiaGOpaTopHYI0  NpEIM3HOHHOCTh  KOHTPOMBHBIX — H3MEDEHMH
NpPH3HAT yAOBJIETBOPHTE/BHOM, eCiu:
Dy =|Cp —Ci|< D

1 HeyoBneTBopuTensHol, ecma Dy > D .

D mp B Tab. 5
Bribop 3naverns [) npoBOIAT MO 3HAUEHHAM
i Cp+Cy
2

Ta6mmua 5

3HavueHnA HOPMaTHBOB (PE/IeNIOR) ONEPATHBHOIO KOHTPOJIA
BHYTpHUIabopaTOPHOH MPENH3HOHHOCTH D NPH JOBEPHTENEHOH BEPOATHOCTH

Mnanason RHYT! PEAOp e "‘
uIMEpeHHH p m=2), D, maccosas nois, %
MaccoBoit 1o Sio, ALO; Fe,05 TiO, Ca0
OKCHIIOB
3/IEMEHTOB, %
0,020 - 0,049 = = =5 0,49 C =
0,050 - 0,099 0,63C - 0,58C 42 C =
0,10-0,19 ,49 C 0,58 C 0,49C 133 C 049C
0,20-0,49 039C 0,46C 039C .26 C 037C
0,50-0,99 0,29C 0,34C 031C 21 C ,29 C
L,0-19 21C 0.26C 024 C ,17C 21 C
2,0-49 ,16 C 0,19C 0,17C 13C .16 C
50-99 012C 013C 0,11C 0,083 C 0,12C
10,0-19.9 007C | 0,08C 0,05C 0,047C 0,07C
20,0-299 0,044 C 0,07C 0,036 C = 0,05C
30,0-39.9 0,031C 0,047C 0,032C - 0,042C
40,0-49.9 0,024 C 0,036 C 0,021C - 0,032C
50,0599 019 C 0,029C 0.019C = 0,029 C
60,0 — 69,9 ,017C 0,026 C 0,017C - -
70,0-79.9 0,017 C 0,026 C = = =
Tpopomxenye Tabnuna 5
Jluanason 3HANCHHS RHYTPHIA0OPATOPHOR NPEMAZHOHHOCTH
(st 1ByX pesy uamepenuti, m=2), D, nons, %o
MaccoRoii 10 MgO MnO P30
OKCHIOB a 6 B
3nemeHToB, %
0,020-0,049 - 049C = = =
0,050 - 0,099 = 039C - - =
0,10-0,19 0,49C 0,26 C = = =
.20 —0,49 037C 0,19C 0,19C 0,12C -
0,50 — 0,99 031C 0,13C 0,14 C 0,075 € =
1,0-19 021C 0,08C 0,10C 0,047C -
20-49 0,16C 0,07C 0,075C - -
50-99 0,11C 0,05 C = = 0,075 C
10,0-19,9 0,08 C 0,04C - - 0,063 C
20,0-29.9 0,06 C 0.024C - = 0,037C
30,0-399 0,042C 0,024C - - 0,026 C
40,0-49.9 0,039C - - - -
50,0-59.9 - ~ = = =
60,0 — 69,9 - — = = =
70,0-79.9 - - — = i
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lel HCOGXOIUHMQCTH MCIIOJIHATENL AHAIH3A BBIINOJIHACT KOHTPOIb
TOBTOPAEMOCTH (CXOaMMOCcTH) pesyisraros. Hopmarme kortpons (HK.) mma
IBYX Pe3yNbTaToB H. ~0,5D nmp B Tabmane 6.

3HaYenne CTAHJAPTHOTO OTKIOHEHHA TOBTOPAEMOCTH (& o ) MOJKeT GBITh
ONpENeNeH0 3KCEPHMEHTAIBHBIM TIyTeM, B 3ToM ciydae d =233 &
P=0,90.

Tponomxkenue Tabmuna 6

Juanason 3 BHYT
P (s aByx pesy m=2), D, a0, %
MaccoBoit 1o MgO MnO P,0s
OKCHIIOB a 6 B
%
,020 — 0,049 = 024C = = =
,050—0.099 = 020 C = = =
,10-0,19 024C 0,13C = = =
| 0,20 -0,49 0,18C ,10C 0,09C 0,06 C =
0,50-0,99 0,16 C ,07C 0,07C 0,037C =
1,0-19 0,11C ,04 C 0,05C 0,024 C =
20-49 ,08 C 036 C 0,037C = =
50-99 .05 C ,024 C = = 0,037C
10,0-19,9 .04 C ,018 C = = 0,032C
20,0-29.9 0,030C 012 C = = 0,018 C
30,0-39.9 0,021 C 0,012C - - 0,013C
40,0 49,9 0,020C | - - = =
50,0-59,9 = = = = =
60,0 - 69,9 = = = = =
70,0-79,9 - - - - =

TaGnmma 6
HOP (mpe ) ONEPaTHEHOTO KOHTPOJIA MOBTOPAEMOCTH,
d, npu gosepuTeEHOH BepoaTHOCTH P = 0,90
£y p (ans ABYX pe3; o ,erﬂiD, nonx, Y%
MACCOBOH J0H Si0; ALO; Fe,05 TiO, Ca0O
OKCHIOB.
2JIEMEHTOB, %0

0,020 - 0,049 = = = 0,24 C -
0,050 —0,099 032C - 029C 021C -
0,10-0,19 0,24C 029C 024C 0,17¢C 024C
0,20 - 0,49 0,20C 023C 0,20C 0,13C 0,18C
0,50-0,99 0,14C 0,17C 0,16 C 011C 0,14C
1,0-19 0,11 C 0,13C 0,12C 0,08C 011C
2.0-49 0,08C 0,10C 0,08 C 0,07C 0,08 C
5,0-99 0.06 C 0,07C 0,05 C 0,04 C 0,06 C
10,0-19,9 0,036 C 0,04 C 0,024 C 0,024 C 0,036 C
20,0-29,9 0,022 C 0,035C 0,018 C - 0,024 C
30,0-39,9 0,016 C 0,024 C 0,016 C = 0,021 C
40,0 49,9 0,012 C 0,018 C 0,011 C - 0,016 C
50,0 - 59,9 0,010C 0,014C 0,010 C = 0,014 C
60,0 — 69,9 0,008 C 0,013C 0,083 C — -
70,0 -79,9 0,008 C 0,013 C - = -

9.2. AIropuTM TIDOBEIEHMA ONEPATHBHOTO KOHTPOIS MOrPEMIHOCTH
(TOMHOCTH) C HCTIO/TB30BAHNEM 0GPA3IOB AIA KOHTPOIA.

1 OHEPATUBHOTO KOHTPO/IA TOYHOCTH ABMAOTCH CTAHIAPTHEIE
obpasiel WK aTTec cMecH, N0 COCTABY aHAIMIHDYEMBIM
npo6am,

AJITOpUTM NPOBEAEHNA ONEPATHBHOTO KOHTPONA TOYHOCTH C MPHMEHEHHEM
00pasLoB 1A KOHTPONS COCTOMT B CPABHEHHH PE3yNbTata KOHTPOTNBHOM

npouenypst K, paBHOrO pa3sHOCTH MeiIy De3yJBTATOM KOHTPOJBHOrO
H3IMEPEHNs ATTECTOBAHHON XapakTepucTiky B obpasue mma komrpons - C u
ero aTTecToBaHHbIM 3HaueHueM C,, ¢ HOPMATHBOM OTIEDATHBHOTO KOHTPOMS

Tounoctn K .
To4HOCTE KOHTPONBHOFO H3MEPEHHMS TNPH3HAIOT YHORJETBOPHTENBHOIM,
ecITH:
Ky <K, me K =|C-Cy|
¥ Hey/loBTeTBOpHTEbHOM, e K > K.
HopmatiB kontpons mnorpemsoctd (towsoctd) K suumcmmor mo
opmyne:
K=084-A, P=090,
rae A - 3MaveHue XapaKTEPHCTHKH MOTPENIHOCTH H3mepemmii (Ge3 ywera
3HAKA), COOTBETCTRYIONIEE CONCPHKAHHIO KOMIOHEHTA B 06pasile A KOHTPOTA.
3mavenns A npusesenst b raGume 2.
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10. OBILME TPEBOBAHFSI OBECIIEHEHHS TOYHOCTH
PE3YJIbTATOB AHAJIM3A (H3MEPEHHI)

Ilpu BEIMOIHEHHH HEC CTpoOro b Yy
BLITNONHEHHA ONPeIENeHHs.

Mo xomy aHaiMsa OJHOBPEMEHHO C TMapTHeHl 0pO0  BHINONHTIOT
KKOHTPONBHBIHY» ONBIT, PESY/NbTAThl KOTOPOTO BLIYMTAIOT M3 Pe3yIbTaToB
AHAIH3A.

Jins moNy9eHHs 3aIAHHOM TOYHOCTH Pe3yIbTATOR AHANW3Z HEOOXOMMMO
rOTOBHTL C-peareHTsl B A€Hb X TPHMEHEHHA B KO/YECTBE, JOCTATOHOM /UL
Beeil naprin mpo6.

TIpHeMOHHbIi KOHTPOIb IAPTHH BHITONHOT B cooteTcTBHH ¢ OCT 41-08-
214-04 [36].

TIpaBRILHOCTS Pe3YIBTATOB KORTPOTHPYKT B cootsetcraiu ¢ OCT 41-08-
265-04 [37].

Tlpn MpeBEINEHAH HOPMATHBA ONEPATHBHOTO KoHTpons [ w/mmi K,
3KCTIEPHMEHT TOBTOPAIOT. B Cilydae MOBTOPHOTO MDEBbIMEHHA YKASAHHBIX
HOPMATHECB BBUACHSIOT NPHYHHE!, TIPHBOAAIIHE K HEYIOBJIETBOPHTE/ILHBIM
PE3YIBTATAM KOHTPOJIA, H YCTPAHAKOT HX.

Ha 0CHOBe PE3yNLTATOB ONEPATHBHOTO KOHTPOJA W3MEPEeHHH €IMHHYHBIX
npob MoxHO cpenats samoueHve o Hammumn (D, >D, K, >K) wm

orcyrersun (D < D, K, < K) rpy6oro HapyIueHus Xola aHaiusa.
11. YCJOBHSA BE30IIACHOT O [TPOBEJIEHHSA PABOT

11.1. Ilpn BHTIONHEHAHM AHAIH3OB HEeoOXO@MMO CcOOMONATh TPeGOBAHHA
TEXHHKH 0€30macHOCTH OpH paGoTe XHMMHYECKWMH peakTHBAMH 10
rocCT12.4.021.

11.2. Ipy BHMOTHEHMM AHANM3OB HEOOXOAMMO COBMIONATH TPeGOBAHHA
TexHHKH GezonacHocTy npH pabore ¢ anekTpoycranoskamu o F'OCT12.1.019.

11.3. Opranwusaums ofydeHns paGoTatourx Oe3omacHOCTH Tpyda Mo
TOCT12.0.004.

11.4. Ilomenienue NaGopaTopHy AOMKHO COOTBETCTBOBATH TPeOOBAHHAM
noxapHolf Gesomacmoctn mno TOCT 12.1.004 u HMeTs cpencTsa
noxapotymenus no FTOCT 12.4.009.

11.5. Tlpu BHINONHEHHH AHATH3A cTporo cob. B Mepsl
GE30NaCHOCTH H PYKOBOACTBOBATHCH OGUIMMH NMpaBWiaMH paboThl B XHMHKO-
ananuTHIeckux naGoparopusx [38].

11.6. 3aKpBITHIE NOMELICHIA NPH HCTIONB30BAHAH B HHX MPHOOPOB A0IKHBL
OBITh OCHALEHEI BEHTHIIAIMEH.

157, I P MOXET
Bia TeXHHKOMH MpC aHamn3a.

Th XHMHK- THK,

Ll
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T 1. [JuanasoH PEHHIA Ha TIC TeNd  TOYHOCTH

(MOrpeIHOCTH) METOIMKH NP JOBEpUTENBHOM BepoaTHocTH P=0,95.
Xapakrer norp H P | (rpaHHLB
BCEPOCCHICKHIl HAYYHO-HCCJIEIOBATEILCKAH o B =
HWHCTATYT MAHEPAJIBHOI'O ChIPbsI HM. H.M. OKCHIOB Si0; 25,0, Fei05 Tio; Ca0
GETOPOBCKOI'O (®I'VII BHMC) anementon, %
0,020 - 0,049 = = — 041C —
AKKpeIHTOBaHHAs! METPOJIOIHYECKas ciyx6a, arrectat per. No 0,050 - 0,099 0,53C - ,49 C 035C -
01.00115-01 0,10-0,19 041 C 0,49C ,41 C 028C 041C
0,20-0,49 033C 0,39C .33 C 022C 031C
CBHAETEJIBCTBO Ne_138 0,50 -0,99 024C 29 C ,26 C 0,18C 024 C
A T R 1L0-19 0,18C 22 C ,20 C 0,14C 0,18C
00 ammecmayuu 3.0-49 0.13C .16C 4Cc_[ o1lC 13 C
ananusa M138-X 50-99 0.10C 1C_ | 009¢C | 00iC ,10C
Menodura Konu4ecmeenHoz0 XuMu4eckozo ananusa:; YCKODEHHbIE 7‘_ 8’%‘, 129399 Cl:; (é X Zg :@‘7 (é D,Gf %l ,gg g
XHMMHYeCKHEe MCTOJIEI ONpe/eneHus nopofoofpasyionux 3/EMEHTOB B 300-355 T BT e - o
O] mopojax i : 40,0 -49.9 0,020C 03C 0,018C = 0,027 C
50,0-59.9 0,016 C 0,024 C 0,016 C — 0,024 C
oro ) ) ) ) A
paspadomana__Uentpanviioli _maGoparopueit  Cepepo-3anajh .09 T I T M = =
TePPHTOPHATEHOTO IeONOrHYECKOro YIIPABICHHS 70,0— 79.9 0.014C 0,022C 5 = =
ammecmosana & coorsercrenn ¢ FOCT 8.563-96, ¢ nsmenennamu Ne 1 - - .
11 No 2 1 OCT 41-08-205-04. e varp P “?ﬂ;“j”z
] DI'VIl «BeepoccHiCKHH HAYYHO- it gomm nons, %
dononnena W AKMyQIU3HPOGAHA Fiiig T % |
HCCIIENIOBATENBCKAN HH MHHEPAITEHOTO ChIDbA WM. 3MCMCHTOE, % a 6 B
H.M.®enoposckoroy (DIYIT «BUMCy).
0,020 0,049 = 041C - - -
Ammeemauus ocywiecmenena: 10 _DE3YJILTATAM METPONOTHYECKOM 0,050_0.099 = 0330 = = =
3KCHEPTH3Bl MATEPHANIOB 110 _Pa3pabOTKE METOAHKH KOIMHECTBEHHOTrO 0,10-0,19 041C 022C = = =
XMMHYECKOTO aHATH3A. 0,20-0.49 031C 0.16C 0,16 C 0.10C -
o T = T P T 0,50-0.99 0,26 C 011C 0,12C 0,063 C =
1,0-19 .18 C 0,07C 0,084 C 0,040 C =
B  pesynbrarte  aTTeCTALMH  YCTAHOBJIEHO, 4YTO  METOIMKA ?g:;'g (l)gg 3{&3 o,oia C = o 0;3 =
COOTBETCTBYET NPEALABIACMBIM K HEll METPONIOTHUECKHM TPEOOBAHUAM 10,0~ 150 0.07C 0.027C = = 0.055C
H  obnagaer  CHEAYIOLMMH  OCHOBHBIMH  METPOJIOTHHYECKHMH 20,0-29,0 0,05C 0,022C = = 0,031 C
XapaKTepHCTHKAMH: 30,0-399 0.035C 0,022 C - = 0,022 C
40,0 -49,9 0,033C - - = =
50,0 -59.9 - - - - n
60,0 -69.9 - - = = =
70,0~ 79.9 = = = = =




2. 3HaueHMs HOPMATHBOB (NpelenoB) KOHTPOMA MOTPENIHOCTH
Pe3yIbTATOB H3MEPEHHH.
2.]. JlwanasoH W3IMCPEHWH, 3HAYEHWs HOPMATHBOB (MPENENOB)

Juanason Hopmaruest p ( ), D,
u aons, %, npu P=0,95
MACCOBOH JOmH Si0, Al O Fe,05 TiO, Ca0O
OKCHOB
aneMeHToB, %
0,020 - 0,049 = - = 0.58C =
0,050 - 0,099 075C = .69 C 0.50C -
0,10-0,19 0,58 C 69 C 0,58 C 039C 0,58 C
0,20 - 0,49 0.46 C .55 C 46 C .31 C 044C
0,50-0,99 ,34 C .40 C .37 C ),25 C 034C
1,0-19 25C 0,31 C 28 C .20 C 025C
2,0-4.9 ,18 C ,23 C 020C ,16 C 0,18C
5,0-99 0,14C ,16 C 013C 0,10C 0,14C
10,0-19.9 0,09C 0,10C 0,06 C ,06 C 0,08 C
20,0-299 0,052C 0,09C 0,038 C - 0,06 C
30,0-39,9 0,037C 0,06 C 0,031C = 0,050 C
40,0—-49.9 0,029 C 0,042C 0,025C = 0,038 C
50,059, 023 C 0,034C 0,023C = 0,034C
60,0-69,9 ,020 C 0,031C 0,020C = =
70,0-79,9 ,020 C 0,031 C = = =
H P ( ), D,
T nons, %, npn P=0,95
Maccoroil g0 MgO MnO P,0:
OKCHIIOB a 6 B
anemMenToB, %
0,020 - 0,049 - 0.58C - = =
0,050 - 0,099 = .46 C = - =
0,10 - 0,19 0,58C 131 C = - -
0,20 - 0,49 044C ,23 C 023C 0,14C =
0,50 - 0,99 037C 0,16 C ,17C 0,08C =
1.0-1.9 0,25 C 0.10C .12 C 0,056 C =
20-49 ,18 C 0,09C .09 C = =
50-99 13.C 0,06 C = = ,088 C
10,0 -19,9 ,10C 0.038 C = o 075 C
20,0-299 .07 C 0,031 C = = 044 C
30,0-39,9 0,050 C 0,031 C = = ,031 C
40,049, 0,046 C = 5 = =
50,0 —59.€ = - - - -
60,0 — 69.! = = = = =
70,0-79,9 = = = = -

KOHTpOIA BHYTpHIabOpaTopHO#H NpeLH3HOHHOCTH H
BOCTPOM3BOMMOCTH (JU1A IBYX Pe3y/IbTATOB H3MepeHHi (m=2).
Jnanason Hopmatnss! BHYTD parop p u (BHYTPEHHHH
permi KOHTpob), D, nons, %, npu P=0,90
MaCCOBOH K0/H Si0, ALO; Fe.,og—‘ TiO; Ca0
OKCHOB
3NeMeHTOB, %
0,020 - 0,049 = = = 049C =
0,050 - 0,099 0,63 C = 058C 042C =
0,10-0,19 0,49 C 0,58 C 0,49C 033C 049C
0,20 -0.49 0,39C 0,46 C 039C 0,26 C 037C
0,50-0,99 0,29C 0,36 C 031C 021C 029C
1,0-19 021C 026C 0.24C 0,17C 021C
2,0-49 0,15C 0,19C 0,17C §13C 0,15C
5,0-9,9 0,12C 0.,13C 011C 0,08C 012C
10,0199 0,07C 0.08C 005C 0.05C 0,07C
20,0-29.9 0,044 C 0,07C 0,032C = 0,05C
30,0-39.9 0,031C 0,05C 0,026 C = 0,042 C
40,0-49.9 0,024 C 0,036 C 0,021 C = 0,032C
50,0-59,9 0,019C 0,029 C 0,019 C - 0,029 C
60,0 —69,9 0,017C 0,026 C 0,017C = =
70.0-79.,9 0,017C 0,026 C = = =
it H BHYTD (BHYTpCHHUA
i T ), D, nons, %, mpu P=0,90
MACCOBOIE NOMK MgO MnO P;05
OKCHIOB a 6 B
3nementos, %
0,020 - 0,049 049C = = -
0,050 - 0,099 - 039¢C = 4 =
0.10-0,19 049C 0,26 C - - -
0,20-0,49 037¢C 0,19C 0.19C 0.12C -
0,50 - 0,99 031C 0,13C 0,14C 0,075 C -
1,0-19 021C 0,08C 0.10C 0,048 C -
20-49 0,15C 0,07C 0,08 C - ==
50-99 11 C 0,05C = = 0,075 C
10,0-19.9 ,08 C 0,032 C = = 0,063 C
20,0-29.9 0,06 C 0,026 C = = 0,037C
30,0 39,9 0,042 C 0,026 C = = 0,026 C
40,0 -49.9 0,039 C - = = =
50,0 —59.9 - - - - -
60,0 -69,9 - - — - =
70,0-79.9 = - — - =




2.2. JluarasoH wW3MepeHHH, 3HAYCHHs HOPMATHBOB TOTPELIHOCTH

(TOYHOCTH) TpM  NPOBEJCHHM  ONEPATHBHOTO  KOHTpONA  ¢© it Hop G s aons,
MCTIONE30BaHMeM 05pa3tioB JUTs KOHTPOJIA, MaccoBof 10K Si0; ALO; Fe;0, TiO, Ca0
Hop BHYTP OpHOrO POIA Horp u K, OKCHIOB
peHmH nons, % (P=0,90) Inem %
MaccoBoH KoM Si0; Al;0, Fe,0; TiO; Ca0 0,020 0,049 - - - 041C -
OKCHIOB 0,050 - 0,099 53C - 0,49 C 0,35C =
anemcntos, % 0,10-0,19 ,41C 9C 041C ,28 C 041C
0,020—0,049 = = = e = 0,20 0.4 ,33C .39 C 33C 22C 1] 031C
0.050— 0,099 45 C = 041C 300 = 0,50 - 0.9¢ 24 C 29C .26 C ),I8C 24 C
100,19 ,35C 041C 035C ,23C 035C 1.0-1.9 I8 C .22C )20C 14 C 18 C
200,49 28C | 033C | 028¢C LI9C | 026C 3.0-49 3¢ [ _016C [ o1ic ,11C 13 C
,50-0.99 020C | 024C 022€ g15e 1 0200 5099 010C | 011C | 009¢C ,07C ,10C
0-19 0,15C 0,19C 0,17C 012C 0,15C 10,0 19,9 0,06 C 0,07C 0,04C 0,04C .06 C
20-49 011C | oMC | 012C goge l —0.1C 20,0-299 037C_|_0.06C 027C 2 0,04C
50-9.9 0,08 C 0,09C 0,08C 0,06 C 0,08 C 30,0-39,9 026 C 0.04C ,022 C = 0,035 C
10,0-19.9 005C [ 006C [ 0034C | 0034C [ 005C | 40,0499 020C | 003C | 0018C = 0,027C
20,0-299 001C | 005C [ 0023C = 0034€C 50,0—59,9 .016C | 0,024 C 016 C = ,024 C
30,0399 0022C | 0,034C [ 0019C = 0.030C 60,0-69,9 0014C | 0022C 014 C = =
40,0-49,9 0017C_| 0,025C | 0015C - 0,023 C 70,0—79.9 0014C | o0,022C - = =z
50,0 - 59,9 0,014C 0,020 C 0,014C = 0,020 C
60,0— 69,9 0012C | 0,019C | 0012C = = :
700-799 0012C_| 0015C = = = Haanazon | Hopuars e B ALEE,
MaccoBOH J10MH MgO MnO P30s
Tnarnason HopMarHe BHYTD PATOPHOrO KOHTPOJLA TOrp K, OKCHIOB a 6
perii maccosas gons, % (P=0.90) %
MaccoBof 10 MgO MnO P05 0,020 — 0,049 - .41 C - - -
OKCHIOB a 6 B 0,050 — 0,099 = .33 C = = =
anemenTos, % 0,10-0,19 041C .22 C = = =
0,020 0,049 - 034C = = = 0,20-0,49 031C ,16C 0,16C 0,10C =
0,050 0,099 = 0.28C = = = 0,50-0,99 0,26 C 0,11C 012¢C 0,063 C =
0,10-0,19 035C 0.19C = = = L0-1,9 0,18C 0,07C 0,084 C 0,040 C -
| 0,20 -0,49 0,26 C 0,14C 0,14C 0,08C - 20-49 0.13C 0,06 C 0,063 C ) =
50— 0,99 022¢C 0,09C 0,10C 0,053 C = 50-99 —0.9¢C 0.04C — - 0083 C
0-19 0.15C 006C | 0071C | 0034C = 10,0-19.9 0,07C_| 0,027C = = 0,053 C
20-49 011C 0,05C 0,053C = e 20,0-29.9 0,05C 0,022C B - 0,031 C
50-99 0,08C 0,03C = = 0,053 C 30.0-39.9 0,035C | 0022C = = 0,022C
10,0-19,9 0,06C 0,023 C = = 0,045C 40,0 -49.9 0,033 C = = = =
20,0-299 0,04C 0,019C = = 0,026 C 50,0-59.9 = = = = =
30,0-39,9 0,030C 0,019¢C = = 0,018 C 60,0-69.9 iy T h i 1
40,0 - 49,9 0,028 C - = = = 70,0-79.9 = = = = =
50,0 59,9 = - - = =
60,0 - 69.9 = - - = =
70,0 - 79,9 - - - = =




3. Ilpu peanm3aiin MeTOIUKH B aGopatopun obecnednsaioT:

- KOHTPOH HCTIONHHTENEM MPOLE/IYPs! BEMIONHEH S aHam3a (Ha
OCHOBE OLEHKHM TOTENIHOCTH NpH PEalH3alyil OTIENBHO B3ATOH
KOHTPO/BHOI MPOLENYPBL);

- KOHTPOJIb [IPaBHIIbHOCTH PE3yIIbTATOB aHAH3a;

- KOHTPONs CTaOMJIBHOCTH pE3yJbTaroB aHammsa (Ha OCHOBE
KOHTpo/s CTaGHILHOCTH CpPEHEro KBaIPATHIECKOrO OTKIOHCHHA
BHYTPHIaG0PATOPHOI NPEL3HOHHOCTH, NOTPELIHOCTH).

ANropuTM KOHTDOJIA HCTOJHHTEIEM MpPONEAYpPbl  BBITIOMHEHHA
aHaNH3a NPHBE/ICH B JJOKYMEHTE Ha MCTO/IHKY aHa/H3a.

[pueMO4HELH KOHTPOJIb NAPTHH BBIONHSAIOT B COOTBETCTBHH C oCT
41-08-214-04. Kontpous craCHILHOCTH H MPABHIBHOCTH Pe3y/bTaTOR
aHasM3a BEINOAHMIOT B coorsercreiu ¢ OCT 41-08-214-04 (pasmen 7),
OCT 41-08-265-04.

Hama esio 7 cmea: « 27 » _pexabps 2005 r.
Cpox deiicmeusn do: « 21 » _nmexka6ps 2010r.
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