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Nickel, nickel and copper-nickel alloys.
Method for the determination of nickel and cobalt sum
OKCTY 1709
Jlata BRegeHHUA 01.01.93

Hacrosiuin#t crangapr ycTaHaBAMBaeT 3JEKTPOrpaBHMETPHYECKHH
METOJA ONpeleseHHA CyMMbl HHKeJda H KobaJabTa (IpH MacCoBofi AoJe
ceoiiie 0,5%) B HHKe/NCeBHIX W MeJHO-HHKeJeBHIX CcIlJaBaX, KpoMe
citasa xpomesb o 'OCT 492 u TOCT 19241.

MeTon OoCHOBAH HA 3JEKTPOJHTHYECKOM OCaKJAEHHU HHKEJd U KO-
faJjibTa U3 aMMHAYHOHU cpelbl B NPUCYTCTBHHU CEPHOKHUCJOTO aMMOHKA.

Jlonyckaercss onpenejiende CyMMapHOH MacCOBOH J0JU HHUKeJs H

KoOanbTa CJOXKEHUeM pe3y/bTaTOB Pa3/edbHOTO ONpeae/eHHsT HHKeJs
o TOCT 6689.2 u kobaanta o 'OCT 6689.9.

1. ObILIUE TPEBOBAHHUA

O0wue tpeboBaHusi Kk MeroAam anagausa — no 'OCT 25086 ¢ xo-
noaneHHem nmo pasa. 1 F'OCT 6689.1.

2. AIINAPATYPA, PEAKTHBDBI, PACTBOPbDI

DJICKTPOJU3HAST YCTAHOBKA NMOCTOSSHHOTO TOKA.

Ilnatunosbie aqektpoanl no 'OCT 6563.

Kucjsora azorHas nmo 'OCT 4461 u pasbaBaennas 1: 1.

Kucaora cepnass mo 'OCT 4204, pasbaBnennass 1:1 u 1:4.

Kucsora ¢ropucrosogopoanass no 'OCT 10484.

Kucaora coastnast no 'OCT 3118 u pacrBop 2 moab/ame.

CMech KHCJOTBI CBEXKEMPHTOTOBJEHHOH: IOTOBAT CMELICHHEM TpeXx
yacTell KOHUEHTPHPOBAHHOH COJIIHOH KHCJOTH ¢ OJAHOH 4acCTbi0 KOH-
HEHTPUPOBAHHONU A30THOU KHCJOQTHL,

Ammuak soanbit no 'OCT 3760 u pazbasisenuniii 1:1 u 1:50.

HU3aaHnue oduumHagbHOe
© Hszuparenbctso cranpaprtos, 1992

HactodAusvi CcTanzapr He wmoXet ObiTh DOJAHOCTBIO HJAM UYACTHUHO BOCIIPOUIBE.LH,
THPAXKHUPOBAH H pacnpocTpaHen 6e3 paspeweHun Toccranpapra Poccuy
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Avmonui HaacepHokuceablii mo TOCT 20478, pacrsop 200 r/om3.

AmMonn#t cepnokucaniyi mo F'OCT 3769.

I'mapasun cepuokucanéi mo 'OCT 5841, pacrBop 10 r/am?.

Humeruaranokcum no 'OCT 5828, cnuproBoit pactsop 10 r/ams3.

CrnupT 3THJAOBLIH pekTH(PHKOBaHHBIA TexHuueckuil no TOCT 18300.

Hatpuit xnopucteiii no TOCT 4233, HachllleHHBIH pacTBOP.

Harpusi ruapookucs no F'OCT 4328, pacteopet 50, 100 r/am® wu
2 MOJb/aMS.

Kanuit poaanucteit no F'OCT 4139, pactBop 10 r/am?.

Cepebpo azorHokucaoe no 'OCT 1277, pactBop 5 r/ams.

Aunvonutr AB-17, AH-31 uau 2J13-10I1.

2.1. llonroToBka XxpoMaTorpauuecKHX KOJOHOK

>0 r aHHOHHTA TOMELJaloT B CTakKaH BMecTHMOCTbio 500 cm3, 3a-
nuBaoT 400 cM3 HaACBILIEHHOrO PacTBOpPA XJOPHUCTOTO HATPHUS H BHIAED-
’KHBAIOT B TeyeHHe 24 u NpPH KOMHATHOH TeMuepatype. PacrtBop cau-
BAalOT W HPOMBIBAIOT AHHOHHT JeKaHTalueH 2 MOJb/AM® pacTBOpPOM

COJITHOH KHCJOTbI A0 YJIaJIeHHsT HOHOB XKeJe3a (peakuHsi ¢ pPOAAHH-
AOM KaJius).

AHHOHHT TmocCJaeA0BaTe/JbHO IIPOMBIBAICT pPACTBOPOM THAPOOKHCH
natpuss 50 r/am3, 3ateM pacrBopoMm 100 r/am® no nmoJHOro yaaJeHHs:
XJOPHI-HOHOB (peakuHuss ¢ a30THOKHCJABIM cepebpoM). AHHOHHUT MNpoO-
MBIBAIOT BOJOH 0 caabolleJIOUHOH peaklluH, 3atemM o00pabaTeiBalOT
TpeMs NMOPUUAMHU 2 MOJIb/AM® COJITHOH KHCJOTHI.

B HHXHIOIO 4acTb HOHOOOMEHHBIX KOJIOHOK IOMEINAalOT CTEKJSH-
HYI0O BaTy cjoeM 3—5 MM H 3alOJHSKT KOJOHKH aHHOHHTOM Ha BHI-
coty 30—32 cM U 3aJHBAIOT 2 MOJb/AM3 COJSHON KHUCJIOTOH, NIPH 3TOM
THIATEJbHO CJAeldT, YTOObI My3bIPbKU BO3yXa HE 3aJCPXKUBAJHUCh MEXK-
1y 3epHaMu aHuoHMTAa. [lepen nmponyckaHnueMm pacTBopa yepe3 aHHOHHT
CJIOH COJISTHOH KHCJOTH HAjA aHHOHHUTOM AOJIXKeH OblTh 1 —2 ¢M.

Ilo okoHuaHuu xpomartorpaduyeckKoro pasAejeHUsA aHHOHHT pere-
HEPUPVIOT, NMPONYyCKas uyepe3 KOJOHKY BOAY A0 CJaaOOHIEJOYHOH peak-
IHH NPOMBIBHBIX BOJ, 3aTeM 100 cM3 2 MoJb/aAM3 CONAHON KHCJIOTHI.

3. MTPOBEAEHHUE AHAJIHU3A

3.1. 1lasg cnaaBoB, coaepxauux meHee 0,00% venn

3.1.1. Iaa cnaasos, codepoucawux menee 0,1% KpemHus

HaBecky cnsiaBa 1 r moMeumaloT B crakadH BMecTHMOCThIO 300 cwms,
nobasasaior 15 cM3 a30THOH KHcaAoThl (1 :1), HaAaKpBIBAIOT 4ACOBLIM
CTEKJIOM, CTEKJISSHHOH HJM NJAaCTHKOBOH INJACTHHKOW W PacCTBOPAIOT
npu HarpesanuH. [locse pacTBOpEHHs cnJjaBa yacoBOE CTEKJO HJH
MJACTHHKY H CTE€HKH CTaKaHa ONOJIacCKMBAWOT BOAOH, nobaBasior 10 cm3
cepuofi kucJoThl (1:1) u ynapuBaioT A0 OOHJIBLHOTO BbIJEJEHHS JbIMa
CepPHOH KHCJOTHI.

Octatok oxaaxKaawTt U pacrsopsitor B 100 cM® BOABI NmpH Harpe-
BaHHH.
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Jlias cngaBoB, coaepskauiux Mapranen cBuiie 1Y%, B pacTtBop 10~
OaBagioT 20 cM® pacTBOpa HAACEPHOKHCJOTO aMMOHHA. PactBop Ha-
FPEBAIOT A0 KHUNEHHS U caabo KHNATAT B Teuenune 1o—20 mMun no nos-
HOrO pa3pylleHHss H30bLITKA HAACEPHOKHCJOTO aMMOHHA (A0 npexpa-
[IICHHA BbIJeJJEeHHSI Ny3bIPbKOB KHCJA0DOLA).

B ox/axKIeHHbIH pacTBOp NpuOaBAAIOT aMMUAK A0 NOJHOrO Mnepe-
XOJa HHAKCJIS1 B PACTBOPUMBIH aMMHAuHBIK KOMILIEKC. B cjayuae Boije-
JeHUd OcCalKa THAPOOKHCH aJIOMHHHUS, XKeJe3a U Mapraiiua pacTBop
c ocagkom HarpeBaioT Ao 60-—70°C U BbIAEPIKUBAIOT MPH 3TOH TeMIie-
paTtype okoJio 30 MuH. Ocanok OT(HHILTPOBLIBAOT Ha (QHJIBTD Cpel-
HeH TJIOTHOCTH U NMPOMBLIBAKOT CTAKaH U (PUABTP C OCaAKOM 3—4 pasa
ropssuiM ammuakom (1 :50). ®Puabtpar coxpansawr. Ocaiok pacTbo-
psiioT B 10 cM?® ropsveil cepHodl XKucaoTwel (1 :4). PUABTD TLIATEABHO
IPOMBLIBAIOT TOpsiued BOAOH, coOHpas pacTBOpP H NPOMBIBHYIO BOAY B
CTAKaH, B KOTOPOM MNPOBOAHUJOCH OCaXKAEHHE, H BHOBb OCAXKAAIOT TIiijI-
POOKHMCH aJIIOMHHHsI, XKeJe3a M MapraHua aMMHakoMm. Qcaiok oOT-
GHALTPOBLIBAIOT HA DHJABTD CpeAHell IVIOTHOCTH H TILATEJbHO IIPOMbI-
BaICT ropsiuuM pactBopom amMvmuaka (1:50) po orpunatenbHoi neakx-
IHH Ha HHKeJb (peakuHs ¢ AUMETHJTJHOKCHUMOM, cM. hHxKe). Ofa
GuabTpaTta o0LeAUHAIOT H yIIapuBaloT 10 obbema 120 cm®.

AMmuaydsifi pactBop usauw dhuabTpat narpesator o 60—70°C, npu-
GaBJadcT 20 ¢v® amMuaxka (l:1) u 3 © CCPHOXUCTAOrO aMMOIHS.

[Torpymaior 34eKTpoAbl B pacTBOpP H INPOBOAAT 3JEKTPOJH3 TDH
ToKe 2—3 A u nepeMewuBanrd., CTakaH ¢ 3JeKTPOJHTOM HAKPBIBAKOT
ABYMsI TIOJTOBHHKAMH 4aCOBOro CTe€KJa, CTCKJAAHHOH HJH MJaCTHKOBOU
NJaCTHHKOW ¢ IpOpe3siMH AJisl 3JeKTPOJAOB M MellaJkH. Bo Bpems
9J1CKTPOJIH3a PEKOMeHAyeTcss A00aBUTh B 3JCEKTPOJIHT HEOOMbIIHMH
nopuysmi 0,5—1,5 ¢cM? pacTBopa CcepHOKHCAOro rHapasHHa.

[locae obecuBeuuBaHHsi pacTBOpPa  AEKTPOJAHU3  NPOI0IKAIOT
[0 MHH H 3aTev KOHTPOJHPVIOT MNOJHOTY BbiAeJdentdsa Hurkeas. s
5T0oro B $ap¢opoBy uvallKy OTOHPAIOT HECKOJBKO KalCJb 33JCKTPO-
NUTa, nprlaBASAIOT HECKOJIbKO Kallesb pacTBopa AHMETHJTIHOKCHMA H
HarpepawT Jo yAaJdeHus u30biTKa aMMuHaka. LCjau npu 3toM He 00-
Pa3yercs KpacHblii O0CAaJ0K HJH PacTBOP HE OKPALIHBAETCH B PO3OBbLIU
BEeT, TO 3JCKTPOJH3 CyHTaeTcd 3akoHucHHLIM. He BbikIKOuas Ttoxa,
3J€KTPOJABI ONMOJACKUBAIOT BOA0OW H NPOMBLIBAIOT KaTOA NOC.ICA0BaTENb-
HO B TPEX CTaKalax ¢ BOIOH, a 3aTeM, BLIKJIOYIB TOK, NPOMBIBAIOT Ka-
101 B cTaxKane ¢ 200 cm?® stégoBoro cnupra, OJua NOPTIHS CNUpTa
MOXKeT OBbIThp MCNOTH30BaHa A MPOMBIBKH He fogace 20 31eKTpoaoB.
raron sbicymupawt npu  109°C g0 MOCTOAHHOH Macchl M B3BCiIH-
BAIOT.

3.1.2. dxra cnaasos, codepxmawux boaee 0,1Y% Kpesinus

Hasecky cnsaBa Maccodt | r momeljamT B IJIaTHHOBYIO 4YallKYy,
nobaBasgior 10 c¢cM? KOHUEHTPHUPOBAHHOH a30THOW KHCJIOTHl, 2-—3 M3
GTOPUCTOBOAOPOAHOH KHCJOTBI, HAKPBIBAIOT KPLIIUKOH U3 NJATHHBI HJH
dToponsacta u pacTtBopsAT npu HarpeBanuu, llocae pacTBOpenus
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CnJjiaBa KPbIIIKY U CTeHKH YaUIKH ONOJIACKHBAIOT BOJAOH, A0OaBJSIOT
10 cm?® cepuo#l kHcaoTwl (1:1) W ymapuBamor g0 OGHUJBHOrO BhiAE/e-
HUs1 Oesloro AbIMa CepHON KHUCAOTh, OXJa’KAeHHBI OCTATOK PacTBO-

pawT B 100 cM® BOAbLl mMpH HArpeBaHUH, MEPEHOCAT B CTAKaH BMECTH-
MocTthio 300 cM® M gasee nocTynarwT, KaK ykKai3aHo B 1. 3.1.1.

32. lag c¢cnaaBsoB, coxzepxamux OGoaee 0,05%
Me I H

3.2.1. [laa cnaasos, codepucaujux mernee 0,1% kKpemHus

Hapecky crnyiapa Maccoit 2 r nmpu MacCOBO#H A0J€ CYMMbl HHKeJsd
H koOanwta Menee 10% u 1 r npu maccosoil poJse GoJee 10% nome-
1IIal0T B cTakad BMecTUMoCThbio 300 cm3 nobGaBasior 30 uam 15 cm3
a30THOM KHCJOTH (1 :1), HAKPBHIBAIOT CTaKaH 4aCOBBIM CTEKJIOM, CTEK-
JIAHHOH HJH NJAaCTHKOBOM MJIACTUHKOHM H pacCTBOPAKT [IPH HarpeBaHUH.
[locsie pacTBOpeHHs NnpoObl ONOJACKHBAIOT YacoBOEe CTEKJ0 HJAH Iac-
THHKY W CTeHKH CTaKaHa BOJOM U KHOATAT pacTBOp A0 yAaJeHUs
OKCHA0B a3ota. PacrBop pasbaBasior Bogod ao 150 cm?3, nobasasior
7 cM? cepHoii KHcaoThl (1:4) m BbaeasoT Melb JEKTPOJH3OM MO
[OCT 6689.1.

B 3/1eKTpoJIUT moche OTAeaeHHs Meau AobGasasior 10 cMm?® cepHoH
kucjaoTel (1:1) u ynapuBawTt A0 0OHJALHOTO BblAeNeHUss Oesoro AbiMa
CePHOH KUCJOTbl U AaJjee INOCTYNaloT, Kak yka3zaHo B 1. 3.1.1.

3.2.2. Has cnaasos, colepxcauiux bGoaee 0,1% kpemnus

Hagecky cmjaBa Maccow | r noMemarT B IJIATHHOBYIO 4alUIKYy,
nob6asasaotT 10 cmM® KOHUEHTPHPOBAHHOH a30THOH KHCJAOTHI, 2—3 cM?
(OTOPUCTOBOAOPOJAHON KHUCJOTHI, HAKPHIBAIOT KPLILIKOHW H3 MJIATHHH HJIH
¢Toponsacta M pacTBopdAwT npH HarpeBaHuHu. llocsae pacrBopeHus
CIJIaBa KPBLIIIKY W CTEHKH YallKy ONOJIACKMBAKT BOAOH, A0DaBJASIOT
10 cm3 ceproit kKucaorel (1:1) ¥ ynapuBaioT 10 OOHJIBHOrO BBIACJIEHHUSA
6esoro AbiMa cepHoll KucjaoThl. OCTaTOK OXJaxXKAalT H PAaCTBOPAIOT B
BOJde IpH HarpeBaHHHU. PacTtBop nepeHOCAT B CTAaKaH BMECTHMOCTLIO
300 cm?®, pasbaBasoT Boaoit Ao 150 cm?, npubasasioT lo cm® mpo-
KHIISyeHHOH a30THOH Kucaotrel (1:1) u BoOeasioTr Meldb 3J€KTPOJIH-
3oM no 'OCT 6689.1.

DJEKTPOJUT MNocJjae OTAECJEeHHss MeAW yHapuBalOT A0 HavaJja Bblje-
neHuss OGesioro AbIMa CepHOM KHCJOTBL M JaJiee IMOCTYNAlOT, KaK YyKa-
3aHo B m. 3.1.1.

33. Ilanag cnagasa Heliduabnbep

Hasecky cniaBa maccod 1 r NOMeLLalOT B CTakKaH BMeCTHMOCTBIO
300 cm? noOaBasior 20 ¢cM® cMeCH KHCJOT, HAKPHIBAIOT 4YaCOBLIM
CTEKJIOM, CTEKJAHHOM WJH MJACTHKOBOW IJIACTHHKOH H pPACTBOPAIOT
NpH HArpeBaHHUH,

PacTBop BbinapuBaioT Aocyxa. K ocratky nobasiasiot 10 cM? KOH-
IIEHTPUPOBAHHOH COJISHOM KHCJOTH H BHOBb BbINNAPHBAIOT AOCYyXa.

DTy onepaiunio NOBTOPSIOT elle 3 pasa A0 NOJHOIo yAaJeHHs a30THOH
hHCJIOTHI.
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Oxsa»xAeHHBIA CyXOo# OCTAaTOK pactBopsloTr B 50 cM® coJsiHOM
KHCJOTH 2 MOJIb/AM3 npU HarpeBaHHUH.

PacTBop OXJaXKAalOT H NPONYCKAIOT Yepe3 CBEXKENPHUroTOBJIEHHYIO
XpoMaTorpa{uueckyio KOJIOHKY CO CKOpPOCTbI0O 5 cM3/MHH AJig BblAese-
HUS HHKeJs W KoOaabTa. KoJIOHKY U CcTakaH NpOMBIBAIOT 2 MoJb/aM?
COJITHOH KHCJOTHI JO OTPHIlATEJbHOH pPeaKIHH 3J10aTa Ha HHKEJb
(mpoba ¢ AuMeTHJArJIMOKCHMOM), B smioat pobasasior 10 cm3 cepHo#
KucaoTel (1:1) u pacrtBop ymapHBaioT A0 OOHALHOTrO BhidejeHHs: Oe-
JIOro AbIMa CepHOH KHCJOTHI. OCTAaTOK OXJaXKA4alT, pacTBOPSIOT B BOIE
[IpH HarpeBaHuH, pasbaBJasitor Bogoir no 150 cMm3, mpubasasior 15 cm?
MPOKUNAYEHHOH a30THOM KHcJoTht (1:1) u pgajnee nocTtynaiT, Kak
yKaszaHo B I. 3.2.2.

4. ObPABOTKA PE3YJbTATOB

4.1. MaccoByw 10J10 CyMMBl HHKeJA H KoOaJjabta (X) B npoueH-
TaX BBIUUCIAAKT MO0 GOpMYJe

(m—-’?’fl)-loo
X= :
gy
rjge m — vacca KaTtoJa ¢ BbHIAEJHUBIIHMCH OCAAKOM HHKeJId U KO-
OaJibTa;
m, — Macca Karoja, r;

m, — Macca HaBeCKH, T.

4.2 PacxoxaeHus pe3yJabTaToB TpexX MNapaJuieJbHEIX oOnpenese-
HHH d (mokasaTtejb CXOAHMOCTH) H Pe3yJabTaTOB ABYX aHaJu30B D
(mokasarteJsb BOCHPOH3BOJAMMOCTH) HE [JOJIKHbl NMPEBBLILIATh 3HAYECHHN
AOMYyCKaeMblX PacXOKIEHHH, NPHBEACHHBIX B TalJHIle.

donyckaemble pacxoxigeHust, %

. el L

Maccopag noJs1 HHKensd
u kobaawTa, %,

d D
| =

Or 05 g0 1,0 Brawu 0,04 0,06

Ce 10 10 30 » 0,05 0,C7

» 30 » 50 » 0,06 0,(8
» 50 » 7,0 » 0 07 0,1
» 7.0 » 90 » 0,08 0,1
» 90 » 11,0 » 0,10 | 0.1
> 11,0 » 180 » 0,13 0,2
» 180 » 35,0 » 0,2 1,3
» 350 » 550 » (0.3 0.4
» 550 » 75,0 » 0.4 0,5
» 75,0 0,5 0,7

4.3. KOHTpPOJI, TOYHOCTH pPe3yJAbTATOB aHaJHu3a npoBoaAT no [o-
cyAapCTBeHHbIM cTaHAapTHbIM oOpa3uam (I'CO) uam no orpacneBbiM
crappapTHeiM  obpasuam (OCO) wuam 1no crangapTHeIM obpasuam
npeanpusatisg (COIl) HuUKeasi, HHKeJAEBHIX H MeJHO-HHKEJEBBIX chJja-
BoB, yreepxkaeHHBIM mo ['OCT 8.315, B coorserctBun ¢ ["OCT 25086.
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