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Methods of nickel determination

OKCTY 1709

Mocranonennem Focyaaperseruoro komureta CCCP no cranzapram ot 27 asrycra 1979 r. Ne 3230 cpok BBelerus
YCTAHOBJIEH c 01.12.80

HacTostlunii ¢cTAaHAAPT YCTAHARIUBACT GOTOMETPUUCCKHI MeTO oNpeie/ieH s HUKeNS (ITpY MacCoBOM
pone Hukenst ot 0,0005 no 0,005 %) u aToMHO-abCOpOLMOHHDBIA MeTOA (NMPM MaccoBOW A01e HHUKEs OT
0,0008 no 0.005 %).

CranaapT noaHoctsio coorerctByeT CT COB 922—-78.

(U3menennan peaakumusa, Usm. Ne 1).

1. ObLLUME TPEBOBAHHA

1.1. O6uue TpebOBAHUA K METONAM aHaIn3a ¥ TpeboBaHns GesonacHoctu — no FOCT 12072.0.
(H3meHennas penakuus, Mam. Ne 2).

2. DOTOMETPHYECKUN METO/1

21. CYmmHoCcTb METOIa

MecToa OCHOBUH Ha 3KCTPArMpOBAHMHM TOJYOJOM KOMIUIEKCa HHKEAS € a-(pypHIIKOKCUMOM U
H3IMCPCHHH CTO CBCTONOMNIOWCHHUS B O0JACTH ALIMH BOAH 413—436 HM.

22. AnnapaTtypa, MaTepHaab H peakTHBHhl

CrnektpodoTomeip AN GOTOINEKTPOKOJOPUMETP 1I000Tro THIA AIst H3MEPEHHs B BUAWMOM obnacTu
CNeKTpa.

Kucnota asotnast no F'OCT 4461 u pazbasnenHas 1:1.

Kucnora consnast no FOCT 3118 u pasbamneHHast 1:1.

Ammuak sBoaHbiit no 'OCT 3760, pazbarneHnbili 1:4 u 1:40.

a.-QYPHIAMOKCHM, PACTBOP CIIMPTOBOIA 5 r/mm>.

TuomoucsiHa no FOCT 6344, pacteop 50 r/am .

Kanuit-Hatpuit BHRHOKMcbIi o FOCT 5845, pacteop 200 r/om3.

Tonyon no T'OCT 5789.

Cnupt ariwosblii no FOCT 18300.

Hukenb no FTOCT 849.

CTAOHIAPTHLIC PACTBOPLI HHUKCJI.

PactBop A: HaBecky HMkensn Maccoil 0,100 r pactsopsnor B 10 cM* pacTBopa a30THOM KHCiOTHI 1:1 B
KOHMUCCKOii K0:16¢ BMecTUMOCTBIO 250 cM3. YAQIIOT OKCHBI a30Ta KUILTYEHHEM, PACTBOP OXJIAXKAAIOT, KO/H-
YECTBEHHO MEPETMBAIOT B MEPHYIO KO0y BMCCTHMOCTLIO 1 AM?, NOMUBAIOT IO METKM BOIOW M NiepeMElMBAIOT.

I v’ pactsopa A copepxut 0,1 Mr Hukens.

- Pacteop B: B MepHY10 konby BmecTHMOCTBIO 500 cM’ OTMEpMBAIOT NHUMETKOM 5 cM* pacTBopa A,
AOJIMBAKOT A0 MCTKH BOZOI 3 NCPCMCLINBAKOT.
1 cv? pactsopa B conepxur 0,001 Mr Hukens.

Hinasue odpuunuanbioe ITepenevaTka BocnpemeHa

* © WsnatenscTBO CTAHAApPTOB, 1979
© HIIK HsnarenncTso craHgapToB, 1999

[lepensnanue c UamMeHeHHAMH



C. 2TOCT 12072.8—79

2.1, 2.2. (A3menennas pepaxuma, Ham. Ne 3).

23. IIpoBeneHue aHanMmsa

2.3.1. Hasecky xanmms Maccoi 2,000 r (ipu MaccoBo# gone Hukens Ao 0,002 %) wiu 1,000 r (npu
MaccoBoi fosie HuKens cB. 0,002 %) noMellaloT B KOHHYECKYIO KOJIOYy BMECTUMOCTBIO 100 cM?, pacTBOpsAKIT
npu HarpepaHuH B 10 cM® coMsAHOM KMCOTHI ¢ N0OaBIEHHEM 5—6 Kanenb a30THOH KuciaoTul. Pactedp
KUIATAT A0 yIANEHHsT OKCHAOB a30Ta, OXJIaXIAl0T, KOJHYECTBEHHO NEPEBOASIT B MEPHYIO KONOY BMCCTH-
MocTbio 100 cM3, IOBOIAT IO METKM BOAOW M NepeMelumpalor. 10 cM? pacTBopa mepeBOAAT B CTakKiH
BMecTHMMOCTbIO 100 cM3, NpHIMBAIOT MocsenoBaTeNbHO 1 cM3 pacTBopa BHHHOKMCIOTO KaJlWsi- HATPHSI,
1 cm® pacTBopa THOMOueBHHBI, 1 cM? pacTBopa a-¢dypuiaHokcuMa M nonuealoT xo 40 cnM® Boao#.
Heitpauaylor BHadane aMMHakoM, paszbasneHHbIM 1:4, a 3atem 1:40 go pH 9—9.5 no nrauxkatopHoi
6ymare. [lepeHOCAT pacTBOp B AEIHTENbHYIO BOPOHKY BMECTHMOCTBIO 100 cM?, 0OMBIBAst CTEHKH CTaKiHa
BOZO#, U NOBOAST 06beM pacTBopa no 50 cM’. [IpHIMBAIOT M3 610peTKH 25 oM’ TOMYONa M SKCTPATHPYIOT
B TedeHue 2 MuH. [locne pasnenenus ¢a3z HHXHIOK BOAHYIO (a3y oTOPACHIBAIOT, A 3KCTPAKT NMPOMbIBAOT
2 pa3a no 10 cM? aMMHuaka, pasbarierHoro 1:40, B TeueHHe | MHH.

DKCTPaKT NEPEBOMAT B CYXYIO KONGY BMECTUMOCTBIO 50—100 cM?.

ONTHYECKYIO TVIOTHOCTH OKPALICHHOIO PACTBOPA M3MEPSIOT B COOTBETCTBYIOUIEH KIOBCTE B 007aCTH
IUTHH BoJH 413—436 HM.

PacTBOpOM CpaBHEHHS CIYXHT PaCTBOP KOHTPOJIBLHOTO OTbITA.

ConepXaHHe HMKEJ YCTAHABIMBAIOT MO rpalyHpOBOYHOMY rpacHKy.

(zmenennan penaxous, Ham. Ne 2, 3).

2.3.2. JIna nocTpoeHHs TPaZyMpOBOYHOTO rpadMka B INSATb HU3 UIECTH CTAKAHOB BMECTHMOCTBK)
100 cM® orMmepuBalor 1,0; 2,0; 3,0; 4,0 1 5,0 cM® cranmapTHoro pactBopa b (uto coorBerctsyer 1; 2; 3. 4
M 5 MKT HUKeJs1), IPWIMBAIOT B KaX/blif CTakaH 1 cM? pacTBopa BUHHOKMHCJIOTO KaJIMs-HATPUS M dwice
MOCTYTAIOT, KaK yKa3aHo B 1. 2.3.1.

Mo mony4yeHHBIM 3HAYCHUAM ONTHYCCKHMX TUIOTHOCTEH pacmopoa M COOTBETCTBYIOIUMM HM COACPXKa-
HHSAM HHKEISl CTPOSIT TPaJdyHpOBOYHBIN rpaduk.

3. ATOMHO-ABCOPBHHOHHBbIA METOJ

3. CywmHocTbr M€ETOAA

MeTon OCHOBaH Ha HU3MEPEHHH TMOIJIOHICHHS AHATMTHYECKOH JIMHMM HUKENs NpPH LTHHE BOJIHbI
232,0 HM Cc BBeACHHEM PAacCTBOPOB Npob U rpalyHpOBOYHDBIX PACTBOPOB B BO3IYIUHO-ALECTWICHOBOE M1aMsl.
Hapecku npenBapUTeIbHO TIEPEBOAST B PACTBOP KHC/JOTHBIM PAa3NIOXECHHEM.

(M3meHennas pepaxums, Hsm. Ne 1).

32. AnmapaTtypa, MaTepuans M peakTHBbl

ATOMHO-a0COpPOLHOHHBIH cNeKTPO(dOTOMETP J1I000H MapKH C HCTOYHHKOM M3JIYYECHHUS /15 HUKCTS.

Bosayx, cXaTblii o AamieHHeM 2:105 — 6-105 la (2—6 aTtm).

AlleTIWICH B OaJUIOHE.

Kucnora asornas no F'OCT 11125, pas6asieHHast 1:1, 1 pacTBop 2 Moib/IM3.

Huxens no FOCT 849.

CrannapTHble pacTBOpPbI HUKEJIS.

PactBop A: HaBecKy HUKes Maccoii 0,100 r noMelaloT B cTaKaH BMECTHMOCTbIO 100 M, npuanBaior
10 cM? pacTBOpa a30THO#M KMC/IOTHI, pa3baBieHHOM 1:1, ¥ HarpeBaloT 0 MOMHOTO PaCTBOPEHUS MeETA/LIa U
yoajieHust OKCHIoB a30oTa. [IpuanBaloT 25 cM3 BoAbl, NEPEMELLNBAKIOT, OXJIAXKAAIOT, KOJIMYECTBEHHO fnepe-
HOCSIT B MEPHYIO KOJIOY BMECTMMOCTBIO 1 M3, 1ONMBAIOT 10 METKH BOAOH M NEPEMELLMBAIOT.

1 cM3 pacTBOpa A comepxut 0,1 MI HHKes.

PactBop b: 25 cM? pacTBopa A MOMELIAIOT B MCPHYIO KOJIOY BMECTHMOCTBIO 250 cM*, ponnBanT ao
METKHM BOROH M NEpeMELINBAIOT.

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

Kaamuit no TOCT 1467 unn TOCT 22860, conepxaumit Hukeas ne 6oice 21074 %, pactsop
100 r/m%; 100 1 KaaMMs B BHIE KYCOYKOB WIHM CTPYXKHM pacTBopsioT B 200—250 cm® a30THON KHMCIOTHY.
KucioTy npunuBaior MeUieHHO, HeGOMbIUMMH NOpLMsMH (nNpuMepHo no 10 cM?). Ecan npu pobasncHuu
oYepeHOH NOPLUMM KHCIOThI peaKlUus HAET MEAIEHHO, C/IMBAOT OOpa30BaBIIMICS PACTBOP Q30THOKHMC.10TO
KaIMMS B APYFYIO KONOY M NPOJOLKAIT pasloXeHHe. 3aTeM OObLeAMHSIOT BEChb PACTBOpP, KMMAATST A0
yhaJieHHsi OKCHIOB a30Ta, pa30aBigioT BOLOI, MEpeBOLST B MEPHYIO Kolby BMecTUMOCThIO 1000 cM’ u
NepeMeLIMBaoT.

(Asmenennas penaxnua, Ham. Ne 3).
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33.llpoBenenue aHadlHu3a

3.3.1. HaBecky kaomusi Maccoil 5,000 r noMelLaloT B KOHMUECKYIO Konby BMeCTHMOCTBIO 250 cm?,
APUAMBAIOT 25 cM? 130THOM KUCJIOTHI, pa3baBneHHOM 1.1, HarpeBaloT A0 NOTHOrO PACTBOPCHMS METALIA U
yLUICHUS! OKcHaoB asoTa. [lpuamnBalor 20—25 ¢M® Boabl, NepeMelMBAIOT, OXJAXIAIOT, KOJIHWYECTBEHHO
NCPCHOCST B MEPHYIO KOOy BMecTUMOCTbIO 100 cM?, IOIMBAIOT 10 METKH BOJOH M nepeMelInBaloT. Pactsop
QHATM3KMpYEMOH NPoOLI M IrPadyHpOBOYHbIE PACTBOPbI BBOLAT B BO3NYLIHO-ALETHICHOBOE TUIaMs 1t H3Me-
PSIOT MOFOUIEHHE AHWTHTHYECKOH NMHUK HuKenst 232,0 um no TOCT 12072.0.

[Mpyu HEOBXOAMMOCTH M3 PACTBOPA AHAIM3HPYEMOIt NPobbl MOTYT GbITh ONpeAc/IeHbl TAKXKe COACpXKa-
HMST TAWUIMS, CBUHUA, XEJe3a, UMHKD U MEOM.

3.3.2. JL1s nOCTPOeHHs rpalyMpoOBOYHOTO FpadMKa B MSATb M3 WECTH Koab BMeCTHMOCTbIO 100 ¢’
ormepuBaloT 4.0; 8,0; 10,0 cM? pactsopa B, 2,0 1 4,0 cM? pacTBopa A (uTo cooTsetcTByeT 0.4: 0.8 1.0; 2.0,
4.0 Mr/aM’ HUKeTs1), B KKAYIO M3 K016 npuausalot 10 cM’ pacTBopa a30THOH KMC/IOTHI 2 MOJb/aM® W
50 ez pactBopa Kaamis 100 r/aM? 4oAMBAIOT 10 MCTKH BOLOH M NEpeMEIIUBAIOT.

OCHOBOI IPiaayHpPOBOYHBIX PACTBOPOB CJAYXKHMT PacTBOp KalMHA.

Mpu onpeaeicHHM M3 OAHOTO PACTBOPA TUUIHS, XEJe3a, CBUHLA, LUMHKA M MEAM B KAXAYIO M3
YKA3aHHBIX Bbillic KolO cieayeT N100aBHTb TAKME KONWYECTBA CTAHAAPTHBIX PACTBOPOB 3THX 3JIEMEHTOB.
KOTopble 6bl COOTBETCTBOBUTH KOHUCHTPALIMAM WX B IPAlyMPOBOYHBIX PACTBOPAX.

3.3.1, 3.3.2. (M3menennasn penakuus, Wam. Ne 1, 3).

4. OBPABOTKA PE3VYJIbTATOB

4.1. Maccosyio aonio Hukens (X), %, npu GoTOMETPUUYECKOM ONpee/IEcHMN BLIMUCIIOT o hopMye

FA€ m — MACCa HABCCKH, COOTBETCTBYIOLLAs OTOOpaHHO alMKBOTHOM 4acTH pacTBOpa, F,
m, — KOMIUYECTBO HUKES, HAIAEHHOE B PACTBOPE AHATM3UPYEMON NPOObI NO rpalyHpoBOYHOMY
rpadHKy, MKT.
4.2. Maccoyio aomo Hukensa (X), %, npi aToMHO-a0COpEUHMOHHOM OMNpeae/ieHHU BbIYHCASIOT HO
¢dopmyie

¥ = C,-v
" m- 10000 °

rae C; — MaccoBas KOHUEHTPALNS HHKC/IS B QHLTH3UPYEMOM pacTBope, mr/am3;
V — obbeM MepHoit Kobbl, cM?;
m — Macca HaBecKH, T.
(Uamenenuasn pexakuusa, Hsm. Ne 1).
4.3. ABCOIOTHBIC AONYCKAEMbIE PACXOXIACHMSA Pe3yJIbTATOB NApaUIC/IbHbIX ONPENCTICHUA U pe3yib-
TATOB 2HAIM3A He NO/DKHbI MPEBbILATL 3HA'ICHHI, NPHBCACHHBIX B Tabaue.

Maccosas 1018 HUKe:s, % JonyckaeMoe pacxoxXiaeHHe JonycKaeMoe pacXoAICHHE pesy.1bTaToB
¢ : o | Hdpa LIt ibibIX ONpeflesieHHH, % aManmaa, %
o | S
Ot 0.0005 10 0,0010 BrIOY. ‘ 0,0003 0,0004
Cs. 0,0010 » 0,0030 » ‘ 0.0005 0,0006
» 00030 » 0.0050 » ‘_ 0,0008 0,0010

4.2, 4.3. (M3menennasn penaxkuus, Uam. Ne 3).
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