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Hacrosiuii craugapT He MOXET ORITh TOJIHOCTHIO WJIM YACTAYHO BOCTIPOU3BEACH, TUPAXHUPOBAH U
PacmpoCTpaHEH B Ka4eCTBe OHIMATBHOTO W3Aanus Ha Teppuropun Poccuiickoit denepariu 6e3 paspe-
meHns PefepasbHOTO areHTCTBA M0 TEXHUYECKOMY PETYJIMPOBAHUIO M METPOJIOTUHI
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MEXTOCYJAAPCTUBEHHTUB # CTAHIIAPT

HUKEJb. KOBAJIBT
Meron onpeneneHns KpeMuns

Nickel. Cobalt.
Method for determination of silicon

Jlara sBeaenna 2003—07—01

1 O0nacTe NpEMEeHEHHS

Hacrosanmii CTaHIapT YCTaHABIHUBAET CIEKTPOGhOTOMETPUYECKMIA METO/] ONPEACICHUS KPEMHHAS NIPA
maccoBoii none or 0,0003 % 1o 0,05 % B nepsuuroM Hukeae no FTOCT 849 m B ko6ansre mo T'OCT 123.

2 HopmaTtuBHBIE CCHUIKH

B HacTOAIIEM CTAHAAPTE MCIIOIB30BAHEI CCHUIKH HA CIICAYIONIME CTAHAAPTHI:

T'OCT 83—79 Harpwii yriekucbiii. TeXHMYECKUE YCIOBHSI

TOCT 123—98 KobGameT. TexHNYeCKHEe YCIOBUA

TI'OCT 849—97 Huxkens nepBuuHbLA. TEXHUISCKHE YCIOBHS

I'OCT 3118—77 Kucnora consiHas. TeXHHYSCKUE YCIOBHS

T'OCT 3652—69 Kwucnora TMMOHHAsA MOHOTHApPAT ¥ Oe3BOMHAA. TeXHHUYECKHE YCIOBHS
T'OCT 3760—79 Ammuak BOmHEIA. TeXHUYECKUE YCIOBHUA

T'OCT 3765—78 AMMOHUIT MOTHUOZCHOBOKHC/IBIA. TeXHUUECKIE YCIOBHS

T'OCT 4204—77 Kucnora cepHas. TeXHUYECKHUE YCIAOBHUS

T'OCT 4461—77 Kucnora asoTHas. TeXHHYECKHE YCIOBHS

T'OCT 6006—78 Byranoin-1. TexHuMYecKHE yCIOBUS

TOCT 9428—73 Kpemuus (IV) okcun. TexHnyeckue ycioBUs

TI'OCT 11125—84 Kwucnora a3oTHas 0c000ii YucTOTE. TeXHUYECKHE YCIOBHS

T'OCT 13047.1—2002 Huxkenb. KoOansr. O01me TpeOOBaHMA K METOJAM aHAIM3a
T'OCT 14261—77 Kucnora cosiHast 0co00i YMCTOTHL. TEXHHYECKHE YCIOBHS

T'OCT 18300—87 Cmmpt 3THIIOBRIA peKTU(MDUKOBAHHBIA TEXHUYECKHMIA. TEXHUYECKUE YCIOBHSI
T'OCT 24147—80 Ammmak BOAHBIH 0CO00# YHMCTOTH. TeXHHMUSCKHE YCIOBHS

3 O0mme TpebGoBanna H TPeOOBaAHHSA 0€30NACHOCTH

O6mme TpeOCOBaHWSA K METOJIaM aHAIM3a M TPeOOBaHMs 0E30IMACHOCTH IIPH IIPOBEACHUH paboT — 1o
T'OCT 13047.1.

4 CuoexrpodoToMeTpHIECKH METON

4.1 Metoa ananm3sa

Meron 0CHOBaH Ha M3MEPEHUH CBETONOTJIOLLECHUS NpH JIMHE BoJHB 610—810 HM pacTBOpa KOM-
IJIEKCHOTO KPEMHEBOMOJMOICHOBOTO COEAMHEHMS, BOCCTAHOBJICHHOIO IBYXJOPHCTHIM OJIOBOM, IOCJHE
TIPEABAPUTEIIEHOTO KCTPAKIMOHHOTO M3BJICYCHHS OYTHIOBEIM CIIAPTOM M3 CPEIBI a30THOM KMCIIOTHI.

H3nanme opymansnoe
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4.2 Cpeacrea H3Mepensii, BCIOMOTaTeJ/IbHbIE YCTPOHCTBA, MATEPHANLI, PEAKTHBLI, PACTBOPHI

Cnexrpodoromerp mwiH (HOTOINEKTPOKOJIOPUMETP, 0OECTICUMBAIONIMI NPOBEACHUE M3MEPEHHI B
Juanasoxe ;e BoaH 590—620 wiu 800—820 Hm.

pH-Me1p (moHOMEp), O0ECTICUMBAIONIMIT TIPOBEACHUE W3MEepeHUid B auana3one pH or 1 o 2.

Kucnora asornas no T'OCT 4461, npu HEOOXOIMMOCTH OYMINCHHAS IICPETOHKOM, WM IO
T'OCT 11125, pas6asmennas 1:1 u 1:2.

Kucnora cepuas mo F'OCT 4204, pas6asnennas 1:9.

Kucnora conanas mo FOCT 3118 unu npu Heooxomumocta o F'OCT 14261, pas6asnennas 1:1.

Kucnora mumonnasa no F'OCT 3652, pacTsop MaccoBoit kornenTpamuu 0,5 /cm>.

Compr 3TH0BbI pekTHdOUKOBaHHBIN Texamyeckuii mo TOCT 18300.

Ammuax Bogabiid o F'OCT 3760 wiu npu Heooxogumoctu 1o TOCT 24147, pasbasnennsii 1:1.

Ouisrpe 00€330/IeHHBIE TIO [1] WK Apyrae TIoTHBIE (GHIIBETPEL.

Ammonuii moim6aeHoBokuCn o TOCT 3765, nmepekpuCTAIM30BAHHEIA M PAaCTBOP MacCCOBOM
konuerTpampm 0,1 r/cM?,

JIns nepeKpUCTA/UIN3AINH B CTAKaH BMecTMMOCTHI0 600 mwm 1000 cM? moMemaoT HaBecKy MOIHG-
JICHOBOKHCIIOTO aMMOHHA Maccoii 70,0 r, mpumasaior 400 cM® BOIBI, PacTBOPSIOT NpHM HATPEBAHMH IO
70—80 °C, ¢mupTpylor ropsumii pacTBop 4epe3 GmubTp (Oenasi WM CHHSS JIEHTa), DWIBTPAT CHOBA
HarpeBaloT 1 ropsiamii pacTBop GuwisTpyioT. K ropsraeMy pactBopy mpmmBaior 250 cM? STHI0BOTO CIHpTA,
OXJIAXIAIOT, BEICPXUBAIOT He MeHee 1 4 M OT)MIBTPOBHIBAIOT KPUCTAJUIMYECKHIA 0CaioK Ha (papcbopoByio
dWIBTpyIOLIYI0 BOPOHKY. OCanoK NPOMBIBAIOT 2—3 pa3a STHIOBHIM CIMPTOM mopimsmy 1o 20—30 cm® u
BHICYLIIMBAIOT Ha BO3IyXE.

Harpuit yrexucmsii mo TOCT 83, pactsop Maccosoit konnerTpamuu 0,05 r/cm’,

OnoBo AByxIOpHCTOE TIO [2], pacTBOp MaccoBoii koHneHTpamun 0,02 T/cM? B COJNSIHOHM KHCIOTE,
pas6asierHoiM 1:1.

ITpoMeIBHOI pacTBOp: cMemmBaloT 50 cM? cepHoii kucioThl, pas6basnennoit 1:9, u 3 cM® pacTsopa
MOJIMOAEHOBOKHCIOTO aMMOHMS.

Cmmpt Gyrwiossii o TOCT 6006.

Oxkcup kpemuus (IV) mo TOCT 9428.

Hatpwmit KpeMHEKHCIEI 9-BOmHEIH 110 [3].

PacTBOpHI KpeMHMS U3BECTHOM KOHLIEHTPALIWH.

PactBop A MaccoBoif KoHmeHTpanuu kpemums 0,0001 r/cM® M3 KpeMHEKMCIOTO HATPHS: HABECKY
KPEMHEKHCIOro Hatpusa Maccoit 0,5056 r moMemiaior B CTaKaH M3 QTOPOIUIACTa WM YAIIKY M3 IUIATHHEL,
PacTBOPSIOT IIPH HarpeBaHMH B 20 cM? pacTBOpa YIVIEKUCIOTO HATPHUS, OXJIAXIAIOT, IIEPEBOIST PACTBOP
B MepHyI0 K06y BMecTHMOCTBIO 500 cM?, JONMBAlOT IO METKM BOIOM M TIEPEIMBAOT B IOCYAY M3
TOJM3THIICHA.

PactBop A MaccoBoit kxoHueHTpanmu kpemums 0,0001 r/cm® u3 oxcupa kpemuusi (IV): HaBecky
okcuna kpemaus (IV) maccoit 0,1070 r moMeInalOT B IVIATHHOBHIA TUTEb, IPUOABISIOT 2 T YIIIEKUCIONO
HATpHs, TICPEMEIIMBAIOT M CIUIABIAIOT B MydenpHoM meur mpu temueparype 1000—1100 °C B TeueHme
20—25 MuH. TUTeIb OXJIAXIAIOT, OMOJACKUBAIOT CHAPYXHW BOIOM, ITOMEINAIOT B CTAKAH BMECTHMOCTHIO
250 cm®, mpmmuBazor 80—100 cM? BOZEI M PacTBOPSIOT pacIuias mpu Temmeparype 60—70 °C. Pactsop
OXJIAXZAIOT ¥ HEPEBOIAT B MEPHYIO KOJIOY BMECTHMOCTEIO 500 cM3.

PactBop b MaccoBoii koHneHTpanuu kpemaus 0,000005 r/cm3: B MepHYI0 KOGy BMECTUMOCTBIO
100 cm? ot6mpatoT 5 cM? pacTBOpa A, JOMUBAIOT IO METKH BOLOM M MEPEIMBAIOT B IIOCYLY U3 MOIHITH-
JIEHa.,

4.3 IlonroToBka K aHaIM3y

Jnst rpamyrpoBouHOTO rpabuKa B cTakaHkl BMectuMocThio 100 cM? otémpator 0,5; 1,0; 2,0; 4,0;
6,0 cM? pactBopa B, mpmmBaior 70—80 cM? BOAHI M Jayee HOCTYIAIOT, KAaK yKa3aHo B 4.4.2.

Macca KpeMHUS B pacTBOpax yisl TPaaydpoBOYHOTrO rpadmka cocraeiaser 0,0000025; 0,0000050;
0,0000100; 0,0000200; 0,0000300 T.

ITo 3HAYeHWSAM CBETONOIJIONMICHHUS PACTBOPOB M COOTBETCTBYIOIIMM MM MAacCaM KPEMHUS CTPOSIT
TPaIyMPOBOYHEIM rpadhvK ¢ y4eTOM 3HAYEHUSI CBETOIOIIOIEHUS PACTBOPA, MOATOTOBJIEHHOIO 0e3 BBe/Ie-
HMS PacTBOpPa KPEMHMSI.

4.4 TIpoBenenme aHAIA3a

4.4.1 B crakaH WM YalIKy U3 KBapIeBOTO CTEKIIA, CTCKIOYIIICPOAA MIH U3 (DTOPOIUIacTa IOMEINAIOT
HaBEeCKY MPOOEI MACCOil B COOTBETCTBUH C Ta0iwmIieit 1.
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Taonuma 1 — YcroBus MOATOTOBKM PacTBOPA IIPOOKI

Maccosas gonsa kpemuust, % Macca HaBecku poGH, T Obmen mﬂomé;fg Hacty pacTsopa,
Ot 0,0003 mo 0,003 BKITIOU. 1,000 Bech pacTBOp
Cs. 0,003 » 0,010 » 1,000 25
» 0,010 » 0,050 » 0,500 10

ITpo6y pacTBOpsIOT Npu HarpeBaHuH B 15—20 cM> a30THOIM KMCIOTHI, pa3basieHHoi 1:1, KMOSTIT
2—3 MHMH M OXJIAXIAIOT.

IIpu maccoBoii gone kpemuus cabie 0,003 % pacTBop IEPEBOIAT B MEPHYIO KOJIOY BMECTHMOCTBIO
100 cM?, OMMBAIOT O METKM BOJOW M B CTAKAHBI BMeCTHMOCTHIO 100 cM? 0T6HMpaloT aIMKBOTHYIO YacTh
pacTBOpa 005EMOM B COOTBETCTBHM C TabmuIiei 1.

K pacTBOpy WM €10 ATMKBOTHOM 4yacTh npwmBaioT 70—80 cM® Bomsl, yeTaHasmmsaor pH pacTsopa B
npenenax 1,5—1,7 mo pH-MeTpy ammuakoM, pastasieHHEEM 1:1, MM cepHO#M KUCIOTO#H, pastasieHHOIM 1:9.
PacTBOp IIEPEBOIAT B IEUTEILHYIO BOPOHKY BMeCTHMOCTHIO 250 cM>, moymBator Bogy fo 100 cM?, mpmmBaior
6 cM® pacTBOpa MOTUGIEHOBOKHCIIOTO aMMOHWSI, BEIISPXUBAIOT 10 MMH, IpMIMBAIOT 2 CM> pacTBOpa JIMMOH-
HO# KMCJIOTHI, 5 cM® GYTHJIOBOTO CITMPTA ¥ TIepeMeHBaIoT B TedeHue 30 ¢. K pacTBOpy B BOPOHKE IPWIMBAIOT
20 cM® a30THOI KHCIOTHI, pa3baBiaeHHoi 1:2, 15 cM® GyTIIOBOTO CIMPTA M SKCTPardpyioT B TeueHue 1 MuH.
TMocne paccnoenusi a3 BOTHYIO (ha3y CIMBAIOT B APYIVIO ASTHTEIBHYIO BOPOHKY BMECTHMOCTHIO 250 cM, a
OpraHMYecKyIO a3y EPEHOCHT B ASMTEIBHYIO BOPOHKY BMecTIMOCTEIO 100 cM?, K BOmHOI (hase IpHIMBAIOT
10 cM3 6YTHIOBOTO CIIMPTA M MOBTOPSIOT 3KCTPAKINMIO. DKCTpakinmo 10 cM? 6YTUIOBOIO CIMPTA TIOBTOPSIOT
errie pa3. BomHyio ¢asy orOpacrmBaloT, a oprammdeckue ¢asu 00remuesor. K oprasmyeckoii (hase mpuimBaior
50 cM? IPOMEBIBHOTO PACTBOPA M NEPEMEIMBAIOT, TIEPEBOpauMBasi BOPOHKY 20—25 pas. Bomnyro dasy or6pa-
CHIBAIOT, 2 OPTAHMYECKYIO TIEPEBOIAT B CYXYIO MEPHYIO KOJIOY BMECTHMOCTEIO 50 cM>, IpHOaBsioT 2—3 Karum
pacTBopa ABYyXJIOPHUCTOTO OJIOBA ¥ JOJIMBAIOT IO METKHA GYTHJIOBEIM CITMPTOM.

4.4.2 VI3MepsioT CBETOIIOIVIOIIEHHE PACTBOpa Ha crekrpodoromerpe mipu mmHe BOMHE §10 mm
610 HM wm Ha GHOTOINEKTPOKOJOPUMETPE B AMaIa3oHe MIMH BOMH 590—630 HM, MCTIONE3YS B Ka4eCTBE
pacTBOpa CpaBHEHUS OYTHIIOBHEIM CITMPT M KIOBETH TOJIIIMHOM ITOIIOIIAIONIETO CIOS 3 CM.

Maccy KpeMHHSI B paCTBOPE MPOORI HAXOAAT TI0 TPaIyHPOBOYHOMY Ipaduky.

4.5 O0paboTka pe3yJbTATOB aAHAIH3A

MaccoByio T0I0 KpeMHuA X, %, BEIYKMCISIOT 110 (popMyre

(M- M (1)
=5 K100,

X
e M, — Macca KpeMHHMA B PacTBOpe MPOOHI, T;
M, — Macca KpeMHHUS B paCTBOPE KOHTPOJIBHOTO OIKITA, T;
M — macca HaBeCKM NpoOHI, T;
K — xo3ddunueHT pasdoasiacHus: paCTBOpa MPOGHI.
4.6 KoHTpoJbh TOYHOCTH aHAJM3A
KOHTpONIh METPOJIOTHUYECKHUX XapaKTEPHCTHK Pe3yabTaToB aHamm3a mposoaar no F'OCT 13047.1.
HopmaTHBEI KOHTPOJIA ¥ TIOTPEIIHOCTh METOAA aHAJIN3A IIPMBCACHHE B TA0MMLIE 2.

Taonuua 2 — HopMaTHBEI KOHTPOJISI M MOTPELTHOCT METOAA AHAIH3A

B mpomeHTax
JlonyckaeMeie pacXOXAeHUS JlomyckaeMuie
Maccosas foms PE3YJILTATOB ABYX PAcXOXIEHMA PE3Y/IbTaTOB pa’g((:)nxﬁmiyx Hmﬁ:;“;:cm
KpEMHHM:L oﬁ%ﬁﬁ% m:ﬁp‘;;wﬁ;?x Pe3yNBTaTOB aHaNMu3a D aHamM3a A

0,00030 0,00010 0,00012 0,00020 0,00014
0,00050 0,00015 0,00018 0,00030 0,00021
0,00100 0,00020 0,00024 0,00040 0,00028
0,0030 0,0005 0,0006 0,0009 0,0006
0,0050 0,0007 0,0009 0,0014 0,0010
0,0100 0,0015 0,0018 0,0030 0,0021
0,030 0,003 0,004 0,006 0,004
0,050 0,005 0,006 0,009 0,006
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IMPHUIIOXEHUE A
(crpaBoYHOE)

Bubimorpagms
[11 TY 6-09-1678—95* MDuisrpH 06¢3300¢HHBEE (KpacHas, O¢las, CHHSIA JICHTHI)

[2] TY 6-09-5393—88 Omnoso (II) xnopux 2-BonHoe (0JOBO ABYXJIOPHCTOE)
[31 TY 6-09-5337—87 Harpwuii MeTacHIMKAT 9-BOMHBIA (HATPHIT KPEMHEKHUCIIBIA META)

* JleiictByer Ha Teppuropum Poccuiickoit @eneparmu.
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