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Methods of nickel detenmination

OKCTY 1709

[lTocTanornenuem [ocyzapcrseHHoro Komiureta CCCP no cranaapram ot 27 asrycra 1979 r. Ne 3230 cpok BBedeHHR
YCTRHOBJIEH c 01.12.80

HacTosiluyy CTAHAAPT YCTAHARMUBAET GOTOMETPHYCCKHHN METOL oNpeac/icHUA HUKeENA (NMpH MAaCCOBOM
pone Huketst ot 0,0005 no 0.005 %) n aTOMHO-a0COpOLMOHHLIA MeToA (TpM MAacCoOBOM J01€ HHUKENS OT
0,0008 no 0.005 %)

Crangapt noaHocTsio cootBeTcTByeT CT C3OB 922—-78.

(M3menennan penakumsa, M3m. Ne 1).

1. ObliME TPEBOBAHHUA

1.1. Obuue TpeOGOBAHUA K METOAAM aHANINU3a U TpeboBaHHs OesonacHocTH — 1o F'OCT 12072.0.
(H3meHennas penakums, Mam. Ne 2).

2. POTOMETPUUYECKU N METO

21. CYmMmHOCTDBL METOI4

McTod OCHOBUH Ha 3KCTParMupoBaHHUHM TOJIYOJIOM KOMILIEKCA HHUKEAS € a-QYPHLIHOKCUMOM U
H3IMCPCHHH CTO CBETOMNOITOWEHU B O0AUCEH AL 1MH BOH 413—436 HM.

22 AnnapaTtypa, MaTtTepuaabl U peakKTHB b

CrnckTpodoTonMeip 1K (POTOINEKTPOKOJOPUMETP TI000TO THIIA A1 U3MEPEHMSI B BUWAUMON 001aCcTH
CMEKTPa.

Kucrnota azotnast no 'OCT 4461 u pazbarineHHas 1:1.

Kucnora consHast mo [OCT 3118 u pazbarneHHas 1:1.

AMmMuak soaHblit no ['OCT 3760, pazbarieHHbIH 1.4 1 1:40.

o-bYpPHWIIMOKCHM, PACTBOP CTIMPTOBOM 5 r/aM-.

TiovioucsiHa o [OC T 6344, pactBop 50 r/om’.

Kanun-Hatpuit BHHHOKMCabIH 1o FOCT 5845, pactsop 200 r/om3,

Toayon no T'OCT 5789.

CnuptT aTi1oBuiit no [OCT 18300.

Huxkens no F'OCT 849.

CTAHIAPTHDLIC PACTBOPDLI HHAC.IA.

PactBop A: HaBecky HHkensi Maccoil 0,100 r pactBopsior B 10 ¢\’ pacTBOpa a30THOM KMCNOTHI 1:1 B
KOHHUCCKOIT Kos16c BMecTUMOCTBIO 250 oM. YIansior OKCHAb! a30Ta KMILSTYEHHEM, PAcTBOP OXJIAXIAIOT, KOMH-
YeCTBEHHO MEPEIURIOT B MEPHYIO KO0y BMCCTHMOCTLIO 1AM}, JOMHBAIOT 4O METKU BOJOH U NEpEMELIMBAIOT

l e\ pactsopa A coaepxuT 0,1 Mr HUKens.

PactBop B. B MepHYI0 KOonby BMecTMMOCTBIO 500 ¢cM° OTMEpHBAIOT RMIETKOM 5 ¢M' pacTBopa A,
AU THBAKOT 10 MCTKHM BOJOH H IICPCMCIUHBAKOT

| cm’ pactBopa b conepxar 0,001 Mr HuKens.

N3nanue opuuuanbHoe IlepenevaTka BocnpeineHa

* © WszparensctBo craHaaprtoB, 1979

© HIIK H3narenwcTBO cTanaapToB. 1999
[lepensnanue ¢ U3meHeHHsIMH



C. 2T0OCT 12072.8—79

2.1, 2.2. (M3menennas pexaxuns, U3m. Ne 3).

23. [IpoBenenune aHanunusa

2.3.1. HaBeckxy xanmMusa MaccoH 2,000 r (npu MaccoBo# nojie Hukenst no 0,002 %) wan 1,000 r (npwu
MaccoBoit goJie Hukelst ¢B. 0,002 %) noMelaloT B KOHHYECKYIO KOJIOY BMECTUMOCTBIO 100 CMY, pacTBOpSIOT
npu HarpeBaHud B 10 cM? cONsHON KMCJIOTHI ¢ JoOaBlIeHHEM S5—6 Kanenb a30THOW KMCIOTLL. PacTBop
KHUIISATAT N0 yAaJeHHWsI OKCHMIOB a30Ta, OXJIAXIAX0T, KOJHMYECTBEHHO IIEpEeBOAST B MEPHYIO KONOY BMCCTH-
mocTbio 100 cM3, foBoasIT IO METKHM BOAOH M rnepeMeumBaloT. 10 cM® pacTBopa MepeBOOSIT B CTaKH
BMecTUMOCTBIO 100 cM?, TIPHJIMBAIOT TMOCAEAOBATEbHO 1 ¢M? pacTBOpa BHHHOKMCIIOTO KJTHSI- HATPHS,
1 cM? pactBopa TMOMoOuYeBHHBI, 1 cM’ pacTBopa o-pypHWIAHOKCHMA M nonuBalor no 40 cxM' Bozow.

HelTpasusylor BHadasle aMMHakoM, pas3basicHHLIM 1:4, a 3ateMm 1:40 1o pH 9—9.5 no uHAauKatopHOH
oyMmare. [lepeHOCSAT pacTBOp B AEJHTENBHYIO BOPOHKY BMECTHMOCTHIO 100 cM?, 0OMBIBast CTEHKH CTiKiHa
BOIOM, U JOBOOSAT o6beM pactBopa no S0 cM'. [IpHiMBaloT Uz 610peTKH 25 cM' TOAYOAA H 3KCTPArHPYIOT
B TedeHHe 2 MHH. [loclie pasneneHHs ¢$a3 HHXHIOK BOAHYIO da3y oTOpACBIBAIOT, 4 3KCTPAKT NMPOMbIBIHOT
2 pa3za no 10 cM’ amMMHaka, pasbarineHHoro 1:40, B TeueHue | MMH.

DKCTPAKT NEPEBOISIT B CYXYIO KOOy BMecTUMOCTLIO S0—100 cM’.

ONTHYECKYIO IUVTIOTHOCTD OKPAUICHHOIO PAcTBOPa H3MEPSIOT B COOTBETCTBYIOLLEH KIOBCTE B OO LICTH
IUTHH BOJIH 413—436 HM.

PacTBOpOM CpaBHEHHs CIYXUT pacTBOP KOHTPOJILHOIO ONbITA.

ConepxaHHe HHKEA YCTAHABIHBAIOT MO IpalyHpOBOYHOMY rpadHKy.

(H3menennasn pepaxkoua, U3m. Ne 2, 3).

2.3.2. Jlng nocTpoeHMsl IpaIyHpOBOYHOIO rpaPMKa B INATh U3 LIECTH CTAKAHOB BMECTUMOCTbLK)
100 cM? otmepuBator 1,0; 2,0; 3,0; 4,0 u 5,0 cM- cra”HnapTHoro pacrtBopa b (uto coorBercTByeT 1) 2; 3, 4
M 5 MKT HMKeNsl), IPWIMBAIOT B KaxXIblH cTakaH 1 cM® pacTBopa BHHHOKMCJOINO KIMS-HATPHS H Adice
NMOCTYMNAaloT, KaK yKa3zaHo B 11. 2.3.1.

[lo nosy4yeHHBIM 3HAYCHHUSAM ONTHYECCKHX TUIOTHOCTEH pacTBOPOB M COOTBETCTBYIOLLIMM UM COACPXa-
HHSIM HHUKEIIS CTPOST IpaAyHPOBOYHBIA rpaduk.

3. ATOMHO-ABCOPBELIMOHHBIN METO/

3. CymmHoCTbp MeTOdaA

Meron OCHOBAH Ha M3MEPCHHH TOTTIOHIEHHST QHATMTHYECKOH JTHHMM HUKEH NPH LTHHE BOJIHbI
232,0 HM C BBEACHHMEM pacTBOPOB Npo0 ¥ rpalyHpOBOYHBIX PACTBOPOB B BO3AYIUHO-ALETHICHOBOE M.1aMS.
HaBecky npeaBapUTEIbHO NEPESBOAST B PACTBOP KHMCJIOTHBIM PAa3/IOXKEHHEM.

(M3menennan penaxuusa, Usm. Ne 1).

32Z. Annapartrypa, MaTepuHnans MU peaxTHBbl

ATOMHO-A0COpPOLIMOHHEBIN CNEKTPOGOTOMETP MOOOH MAPKH C HMCTOYHHKOM HITYYCHUS 1158 HUKCTS.

Bo3nyx, cxaTeiii noa aasieHueM 2-10° — 6-10° Ila (2—6 aTm).

AueTwieH B baJLIoHE.

Kucnora azornas no 'OCT 11125, paszbasnecHHast 1:1, ¥ pacTBop 2 MOJBL/OM?.

Huxkens o 'OCT 849.

CraHaapTHble pacTBOPbI HUKEJI.

PacTtBop A: HaBecKy HUKeNs Maccoit 0,100 r noMe1aioT B cTakaH BMecTUMOCTLIO 100 cM’, npuauBaior
10 cM® pacTBOpa a30THOM KMCIOTBI, pa30aBIeHHOMN 1:1, U HAarpeBaloT A0 TMOJIHOTO PACTBOPEHHUS METLIA H
yaaJleHHsA OKCHIOB a3oTa. [IpwinBajoT 25 cM? Boabl, epeMeLIMBAIOT, OXJIAXKAAIOT, KOJIMYECTBEHHO fiepe-
HOCST B MEPHYIO KOJI0Y BMECTHMOCTBIO 1 AM>, JONMBAIOT 4O METKH BOAOHM Y MNEpEMELINBAIOT.

1 cM’ pactBopa A coaepxuT 0,1 Mr HUKes.

PactBop b: 25 cM? pacTBopa A MOMELIAIOT B MEPHYIO KOJIOY BMECTHMOCTBIO 250 cM}, aonuBaT ao
METKH BOIOH M INECpeMEIIHBalOT.

1 cM? pactBopa b cogepxut 0,01 Mr Hukeas.

KagmMuit no F'OCT 1467 unu TOCT 22860, comepxaumit Hukest He 0Ooice 2-1079 %, pactBop

100 r/aM'; 100 r KaaMHs B BHIAE KYCOYKOB WIH CTPYXKH pacTBOpAIOT B 200—250 cM' a30THOM KHUCIOTHI
KHcI0TY NpUIKBAIOT MEUVIEHHO, HEOOAbLUMMH NopLMsiMy (npuMepHo no 10 cM’). Ecayu npu nodasncHuu
oYyepeIHOH NOPLUMH KUCJIOTHI peaKlMs HAET MEAJICHHO, CJIMBAIOT OOPa30BaBIIMICA PACTBOP 130THOKMC.10TO
KagMHa B APYIYIO KOJIOY M NMpOJO.-LKAaKT pasjoXeHue. 3aTteM OObeAMHSIOT BeChb PacTBOpP, KMAATIT 10
yAaJieHUs OKCHIOB a30Ta, pas3baBisgiOT BOAOM, MEpeBOAST B MEPHYIO Koady BMecTHMOCTbLIO 1000 cMm' n
nepeMeLIMBAIOT.

(U3menennan penaxknua, U3m. Ne 3).
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33.[lpoBecenanenMMe aHanHU3Q

3.3.1. HaBecky kaamusi Maccoii 5,000 r moMelLaloT B KOHMYECKYIO KOOy BMecTHMOCTbIO 250 oM,
APUAKBAIOT 25 ¢cM? 130THOH KHcoThI, pasbaRneHHON 1:1, HarpeBaloT 10 NOJIHOrO PACTBOPEHHs MeTaVIa U
yauicHust okcuaos asota. Tlpuausalor 20—25 ¢M?! Boabl, NMepeMelIMBAIOT, OXJIAXAAIOT, KOJHYECTBEHHO
NCPCHOCST B MEPHY K KOA0Y BMeCTUMOCTLIO 100 ¢M®, 1OMBAIOT 10 METKHY BOJAOM M nepeMeyBaloT. PacTpop
AHATM3HPYEMOH NpoObl U MPAdYMPOBOUYHBIE PACTBOPLl BBOAAT B BO3AYLIHO-ALCTHICHOBOE IUIaMSt U U3MC-
PAIOT NOFMOLEHUE AHWIMTHUECKOH NUKHUK HuKenst 232,0 M no TOCT 12072.0.

[Tp1 HEOOXOAMMOCTH M3 PACTBOPA AHWIMIUPYEMOM NMPOOLI MOTYT OBbITh ONpeac/ICHbl TAKKE COACPXa-
HHS TWUIMS, CBUHLA, XEJEe3a, UHHKR U MEOH.

3.3.2. JInst NOCTPOCHMSI MPaayMpOBOYHOro rpaduKa B MsITh U3 LIECTH KoaO6 BMeCcTHUMOCTbIO 100 cm’
oT™epuBaloT 4.0; 8,0; 10,0 ¢cm? pactsBopa B, 2,0 u 4,0 cM* pacTBopa A (yTto cooTBercTByeT 0.4: 0.8; 1.0, 2,0
4.0 Mr/1M° HUKCS1). B KIKAYIO M3 Koa6 npuausalor 10 cM? pacTBopa a30THOH KHMCJIOTBI 2 MOJIb/AM° M
50 M pactBopa KaaMust 100 r/am’ goanBaloT A0 MCTKH BOAOH M NEPEeMEUIHBAIOT.

OCHOBO}M FPadYHPOBOYHBIX PACTBOPOB CAYXHUT PACTBOPp KalMHU4.

[Tpu onpelesicHHU M3 OAHOIO PacTBOpPA TWINUA, XeJje3a, CBUHUA, UMHKA W MEAH B KaXaylo U3
YKQ3aHHBIX Bbillie KOMO cieayeT A100dBUTH TaKWEe KOJMHYECTBA CTAHAAPTHBIX pAacTBOPOB 3THUX 3JICMEHTOB.
KOTOpble Obl COOTBETCTBOBUIM KOHUEHTPALMAM UX B IPAIyWPOBOYHBIX PACTBOPAX.

3.3.1, 3.3.2. (Mamenennan pegakuns, Uam. Ne 1, 3).

4. ObPABOTKA PE3YJIbTATOB

4.1. MaccoByio nonio HHKens (X), %, npu GoToMETPUYECKOM ONPECIEHHN BLINHUCSIOT IO popMyie

m

— 1
A m - 10000’

rae m — MACCa HABCCKHM, COOTBETCTBYIOLAsA OTOOpAaHHOW ATMKBOTHOHW YaCTH pacTBOpa, T,
m, — KOJHUYECTBO HHUKENS, HAMAEHHOE B PACTBOPE AHATU3HPYEMOH NpoObI NO rpaayupOBOYHOMY
rpadUKy, MKT.
4.2. MaccoByo aoa10 HUKens (X). %, npit aTOMHO-a0COpCLUHOHHOM OMNpeacicHUU BbIYHUCAAIOT A0
dopmy.ie

Cl-V
m - 10000 °

—

rae C, — MaccoBass KOHLUEHTPALHST HHKCISI B AHILTH3HPYEMOM PacTBOpE, MT/AM3;
) — 06beM MEPHOH KOoJObl, CM?;
m — MAaccia HABECKH, T.
(U3menennas penakuma, Mam. Ne 1).
4.3. AOCOMIOTHbBIC IONYCKAEMbIE PACXOXIACHMS PE3YJIbTATOB NapajUIC/ibHbIX ONpeAciCHUN H pe3yiib-
TATOB dHAIM32 HE NOJLKHDbI NMPEBBIIATL 3HA'ICHHH, NPHBCACHHBIX B TAOJHLE.

MaccoBas 108 HUKeS, % Honvckaemoe paCXOJKlIBHEie AdOMYCKIeMOC PUACXOAICHHC Pe3V.IbTATOB
i HdPd.Lit. ibHbIN ONIpeieNieHHH, % aHanHu3a, %
Or (0.0005 10 0,0010 BKIIOY. 0,0003 0,0004
Cs. 0,0010 » 00,0030 » (0.0003 0,0006
»  (0.0030 » 0.0050 » 0,0008 00,0010

4.2, 4.3. (U3menennan peaaxkuusn, Uzm. Ne 3).
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