TOCYHLAPCTBEHHDBDIH CTAHIOAPT
COWW3A CcCpP

b3 5—92/628

12 p. 30 k.

HHUKEJD, CilJIABbl HHKEJIEBbIE
W MEJHO-HHUKEJIEBbBIE

METOX ONPEAEJIEHHUSI CYMMbI
HUKEJIS U KOBAJIBTA

I'oCT 6689.3—92

N3nanue oduuuaapHoe

TOCCTAHOAPT PGCCHH
MockBa


http://www.mosexp.ru

YIAK 669.245:543.06:006.354 I'pynna B59
TOCYILAPCTBEHHDBD NN CTAHAAPT COK3A CCP

HUKEJIb, CIIJIABbl HHKEJIEBBIE
U MEJAHO-HHKEJEBBIE

M s rocrt
0 MBI HHKeJA H KofaabTa
eTON, ONpeAeACHHS CYMMBI H fHK 6689.3—92
Nickel, nickel and copper-nickel alloys.
Method for the determination of nickel and cobalt sum
OKCTY 1709
JaTta BBeaeHHA 01.01.93

Hacrosimu#t crangapt ycraHaB/jHBaeT 3JeKTPOrpaBHMETPHUeCKHH
MeToJ ONpejiefieHHsl CyMMbl HHKeJsl H KobGaabTa (IpH MaccoBoil jpoJie
cBoiie 0,5%) B HHKeNeBHIX M MeIHO-HHKEJEBBIX CIlJIaBaX, KpoMme
cmiiaBa xpoMmednb no F'OCT 492 u TOCT 19241.

Merto ocHOBaH Ha 3J€KTPOJHTHUECKOM OCaXKAEHHH HHKeJIs H KO-
faJjbTa U3 aMMHAYHOH CpeAbl B NMPHCYTCTBHH CEPHOKMCJIOTO aMMOHEA.

Honyckaercss onpejenenue CyMMapHOH MacCOBOH JOJH HHKens H
xKo0aJsibTa CJ0KEHHEM pPe3y/bTaTOB Pa3/esibHOTO ONpEAE/ICHHA HHKeJsd
o 'OCT 6689.2 u xo6aabta no 'OCT 6689.9.

1. OBUIHE TPEBOBAHHA

O6uue TpeGoBaHusi K MetofaMm anaausza — no 'OCT 25086 c mo-
nosxersem no pasa. 1 TOCT 6689.1.

2. AIINMAPATYPA, PEAKTHBBI, PACTBOPbBI

DJIeKTPOaM3HAST YCTAHOBKA NMOCTOSTHHOTO TOKa.

Tlnatunossie saexktpoasl no 'OCT 6563.

Kucnora aszornast mo [OCT 4461 u pasbasnennas 1: 1.

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

Kucnora ¢ropucroporoposnas no FOCT 10484.

Kucsaora coasinas no TOCT 3118 u pactop 2 Moub/ame.

CMmecb KHCJAOTHI CBEXKENpPHTOTOBJEHHOM: IOTOBAT CMEILUCHHEM TpeX
yacrell KOHLUEHTPHPOBAHHOM COJISIHOA KHCJIOTH C OJHOH 4acTbi0 KOH-
UEHTPHPOBAHHON A30THOH KHCJOTHL.

Ammuaxk poausiit no F'OCT 3760 u pasbasaennniii 1:1 u 1:50.

U3panue oduuuasnHoe
© HznarenbctBo cranaapros, 1992

Hacrosuwu CTanpapr ne Moxer ObiTh MNOJAHOCTDIO WM UYACTHUHO BOCMPON3BEACH,
THpaXKupoBaH M pacnpocTpaHen Ge3 paspemenuna [occranpapra Poccun
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AmMonuii Haaceprokucabiii mo TOCT 20478, pactsop 200 r/mme.

Amwmonnit ceprokucanfi no FOCT 3769.

I'napasun ceprokucanit mo 'OCT 5841, pactsop 10 r/am®.

Humeruaranokcum no FTOCT 5828, cnuproroit pactsop 10 r/am3.

Cnupr aTHA0BbIA pekTHHKOBaHHBH TexHHueckuit mo 'OCT 18300.

Harpuit xnopucteiit no TOCT 4233, HachllleHHBIH pacTBOP.

Hartpus ruapookucs mo 'OCT 4328, pacteoper 50, 100 r/am® u
2 MoJb/aM?.

Kaauit poaanucreiit no FOCT 4139, pactsop 10 r/am®.

Cepe6po azortHokucsoe no FOCT 1277, pactBop 5 r/amé.

Auvonur AB-17, AH-31 nan 3 3-1011.

21. MloaroToBKka xpoMaTorpadpHuecKHX KOJOHOK

50 © aHHOHHTa IOMEILAIOT B CcTakaH BMmectuMmocTbo 500 cMm?, 3a-
ausaoT 400 ¢cM® HacBLILIEHHOTO PAacTBOpa XJOPHCTOTO HATPHA H BhIAEP-
KHBAKOT B TeyeHHe 24 u NpH KOMHaTHOH Temneparype. Pacteop cau-
BAalOT ¥ IIPOMBIBAIOT AHHOHHT JeKaHTaluHell 2 MoJab/aM? pacTBOpOM
COJITHOH KHMCJOTH J0 yAa/JeHHs HOHOB KeJe3a (peakuHs ¢ POAAHH-
JIOM KaJjus).

AHHOHHMT TmOCJNeA0BAaTEIbHO IPOMBIBAICT PACTBOPOM THAPOOKHCH
natpusa 50 r/am3, satem pactBopoMm 100 r/aM® no mosHoro yaa’eHHs
XJOPHA-HOHOB (peakuHs ¢ a30THOKHCJABIM cepe6poM). AHHOHHT mpo-
MBIBAIOT BOJOM 0 ¢J1abolUeJNOYHONH peakuuH, 3ateM o6pabaTbiBaloT
TPEMsi MOPUUSIMH 2 MOJIb/AM® COJITHOH KHCJOTHI.

B HMXHIOIO 4YacTh HOHOOOMEHHBIX KOJOHOK NOMEIIAIOT CTeKJAH-
HYI0 BaTy cjoeM 3—5 MM H 3aNOJIHFIOT KOJIOHKH aHHOHHTOM Ha BHI-
coTy 30—32 cM ¥ 3aJMBalOT 2 MOJB/AM3 COJISIHOH KHMC/IOTOH, NPH 3TOM
TILATEJbHO CJEeNAT, YTOOBI My3bIPbKH BO34yXa He 3aJepXKHBaJHCh MexX-
1y 3epnamu anuonuTta. [lepen mponyckaHHeM pacTBOpa yepe3 aHHOHHT
CJIOH COJSTHOH KHCJIOTHl HaJ aHHOHHTOM JoJKeH ObiTh 1—2 cM.

[lo okoHuaHHH XpoMaTorpaHuecKoro pasjiesIeHHs aHHOHHT pere-
HEepUPVIOT, MPOMyCcKasl yepe3 KOJOHKY BOAY A0 cjaabollesouHOR peax-
LHH TPOMBIBHBIX BOJX, 3aTeM 100 cM® 2 MoJb/AM3 CONAHON KHCJIOTHI.

3. TPOBEJEHUWE AHAJIHW3A

31 Has cnaaBoB, cogepxauux meHee 006% venwn

3.1.1. Aaa cnaasos, codepaawux mernee 0,1% xpemnus

Hasecky cnnaBa 1 r noMeulalotT B crakaH BMecTHMOCTblO 300 cwm3,
nobapasior 15 cM?® a30THOH KHCAOTH! (1 :1), HAKpPHIBAIOT 4acOBBIM
CTECKJIOM, CTEKJASHHOH HJM MJIACTHKOBOH NJACTHHKOA H pacTBOPSIOT
npu HarpeBaHuu, Ilocle pacTBOpeHMsi cmjlaBa 4acoBOe CTEKJO HJH
IJIaCTHHKY H CTEHKH CTaKaHa OMNOJIACKHBAIOT BOJOH, nobaBasior 10 cm?3
cepuoit xucyotsl (1:1) u ynapusaloT A0 OGH/JIbHOTO BbIAENEHHS AbIMa
CepHOH KHCJIOTHI.

Ocratok oxaaxnaawT M pacrsopsiior B 100 cm® BoAbl npu Harpe-
BaHHH.
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Insg cniaBoB, cojepxauiux Maprasen cBeimie 1%, B pacTBOp ZH0-
OaBasgoT 20 cM® pacTBOpa HaACEPHOKHMCJOTO aMMOHHsS. PacTBop Ha-
rpeBaioT 10 KHIeHHs H c1abo KUOATAT B Teuende 15—20 mun 1o noa-
HOTO paspylleHHs H30bITKA HAACEPHOKHCJOrO amMMoOHHS (10 npexpa-
IeHHs] BhiJ€JeHHs1 Ny3bIPbKOB KHCJIOPOJA) .

B ox/axaeHHbI pacTBop NpulaBAsAIOT aMMHAK A0 MOJHOTO nepe-
X0/Ja HHKEJs B PAaCTBOPDHMBIH aMMHauHbIEl KoMIUekc. B cayuae Buize-
JeHHUs1 ocalka THAPOOKHCH aJNIOMHHHS, XeJje3a M Mapraiia pacTBop
¢ ocagkoM HarpeBaroT g0 60-—70°C u BbIAEDPIKHBAIOT NMPH 3TOH TeMle-
patype oxkoso 30 MuH. Ocagoxk OTOHHJILTPOBLIBAIOT HAa (QUJIbLTD Cpel-
Hel MJIOTHOCTH H MPOMBIBAIOT CTakKaH H (QHJbTP C ocaikoM 3—4 pasa
ropsiuum ammuakom (1:50). ®Punbrpat coxpansior. Ocajok pacTso-
pstor B 10 cm® ropsiveit cepHoit xkucaoTel (1:4). ®uabTp TIIaTE/bHO
MPOMBLIBAIOT TOpAYell BOAOH, cOGHpas pacTBOP H MPOMBIBHYIO BOAY B
CcTakaH, B KOTOPOM MPOBOAHJOCH OCaXkK/[A€HHE, H BHOBb OCaXAaIOT THI-
POOKMCH aJIIOMHHHsI, KeJe3a H MapraHua ammuakom. Ocanox oT-
GHABTPOBBIBAIOT HA QHJBTP cpeAHell NJOTHOCTH H TILATEJbHO NPOMBLI-
BalcT ropsiunm pacrtBopom amvuaka (l:50) po orpuuatenbHO peak-
IHH Ha HHKeJb (peakuMs c AHMeTHJTJIHOKCHMOM, cM. nmxke). Oba
¢uabTpaTa 00LEANISAIOT H YIapHBAKOT A0 o6beMa 120 cm?®.

Ammnayubiit pactBop usaH $uabTpat narpesator o 60—70°C, npu-
Gasasiior 25 cM’ ammuaxa (1:1) u 3 r CCPHOKUCIOrO aMMOHHSI.

[TorpyxaioT 3JeKTpPOAbI B PacTBOP H TNPOBOAAT 3JEKTPOJH3 NDH
Toke 2—3 A u nepememinBaHiUd. CTakaH ¢ 3JeKTPOJHTOM HaKpbIBalOT
ABYMsi TIOJOBHHKaMH YacOBOrO CTeKJa, CTEKJISHHOH HJH MJIACTHKOBOH
NAaCTHHKOR ¢ Mpope3siMH AJsl 3JeKTPOAOB W MellaJkH. Bo Bpemsa
3JEKTPOJIH3a peKOMeHAyeTcsi A06aBHTb B 3JKTPOJHT HeOOAbLIHMHA
nmopuusimi 0,5—1,5 cM?® pacTBopa CepHOKHCJOro THADA3HHA.

[Tocne o6ecupeunBaHWs  pPacTBOPA  3JEKTPOJH3  MPOI0SEKAIOT
10 MHH B 3aTev KOHTPOJHPYIOT MOJHOTY Bbldenaecnus uukcaa, Has
sToro B $HapdopoBy0 YallKy OTOHPAIOT HECKOJbKO KamNeJb 3JEKTPO-
auTa, nprbaBagioT HECKOJbKO KaMejb PacTBOpa AHMETHJIIHOKCHMA H
HarpepawT 40 yAaJeHHs u30bITKA aMMHaka. Ecam npu 3toM He 06-
pasyetcsi KpacHbl# 0Caf0K HJH PAacTBOP HE OKPalUIMBAaeTCsi B PO30OBbLIH
I{BeT, TO 3IJCKTPOJIA3 CUHTAECTCA 3aKOHUCHHLIM, He BBIK,) TIOUAad TOKa,
2JACKTPOABl ONOJACKHBAIOT BO;IOi;I H NpPpOMBLIBAIOT KATOM MOCIC/A0BATCb-
HO B Tpex CTakalax ¢ BOAOH, a 3aTeM, BLIKJIIOUHB TOK, NPOMbIBAIOT Ka-
To1 B cTakaHe ¢ 200 cm® atuaoBoro cnupra., Ojya nopius cnupra
MOKeT ObITp HCNOAb30BaHa s NPOMBIBKH He BHodgce 20 31eKTPOACB.
Katon meicymwnBaiwor npu 105°C 10 MOCTOSHHOM Macchl M B3BelH-
BAiOT.

3.1.2. daa cnaasos, codepxawux bGoaee 0,1% rxpesinus

Hagecky cnjaBa Maccod | r momMewamoT B IJAaTHHOBYIO YalUKY,
go6aBagior 10 ¢cM?® KOHUEHTPHPOBAHHOH a30THOM KHCJOTH, 2~—3 cM3
(GTOPUCTOBOAOPOAHON KHCJOTHI, HAKPHIBAIOT KPLILUKOH H3 NJAaTHHH HJH
¢Toponsacra W pacTBOpAKT npH Harpeeanun, [locae pacTBopenus
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CmJaBa KPBILIKY MW CTEHKH YaIIKH ONOJIAaCKHBAWOT BOAOH, A06aBJAOT
10 cm?® cepuoit kHeaotel (1:1) W ynapuBaloT A0 OOHMJIBHOrO BblAeJe-
HHs Gesoro AbIMa CepHO# KHCIOTh, OXJaXKAeHHBIH OCTaTOK pacTBo-
psator B 100 cM® Boapl mpu HArpeBRaHUH, NEPEHOCAT B CTAaKaH BMECTH-
MocThio 300 cM3 u nasee MOCTYHAIOT, KaK yKasaHo B 1. 3.1.1.

32. Ilas cnaasoB, coaepxamux OGouaee 0,00%
MenaH

3.2.1. fas cnaasos, codeprcawyux menee 0,1% kpemnus

Hagecky cniapa Maccoil 2 r nmpH MacCOBOH [o0Jie CyMMbl HHKeJst
¥ KoOanbTa Menee 109% u 1 r npu maccosoii nose Gosee 109 nome-
AT B crakan BmectuMocThio 300 cm3, mobaBasior 30 mam 15 cm?
a30THOM KHCJOTH (1 :1), HAKPLIBAIOT CTAKAH YAaCOBHIM CTEKJIOM, CTEK-
JISHHOH MJIH MJAaCTHKOBON IMJIACTHHKOH H PacTBOPSIOT NPH HarpeBaHUH.
[Mocne pactBopeHHs: npoGbl OMOJACKHBAIOT 4acOBOE CTEKJIO HJH ILiac-
THHKY W CTeHKH CTaKaHa BOJOH W KHIATAT pPacTBOp A0 yHaJeHus
okcuaoB asora. PacrsBop pas6aBiasior Bomoi no 150 cm®, po6Gasasior
7 cm® cepHofi kKHcaoTh (1:4) m BHAeNAOT Meldb 3JEKTPOJH30M IO
FOCT 6689.1.

B 3/IeKTPOJIUT nocje OTAeNeHHs Menu jAobaBiasior 10 cm® cepHo#
kHegotel (1: 1) W ynapuBaloT A0 OOHJILHOTO BbAeNeHHs 6e/oro AbiMa
CEepHOM KHCJOTH M AaJjee NMOCTYNaloT, Kak ykasaHo B m. 3.1.1.

3.22. Has cnaasos, codepymawux 6oree 0,1% kpemnus

Hasecky cmjaBa Maccoii 1 r nmoMemarT B IJAaTHHOBYIO YallKy,
noGaBasiior 10 cM3 KOHIEHTPHPOBAHHON a30THOH KHCJOTHl, 2—3 cM3
$HTOPHCTOBOZOPOAHOH KHCJIOTHI, HAKPHIBAIOT KPHILIKOH H3 INIATHHBI HJIH
¢rToponaacra u pacTRopsiotT npH HarpeBaHuH. Ilocie pacrsopenus
CIJIaBa KPHIIKY H CTEHKHM 4YallKH ONOJIACKHBAIOT BOAOH, A00aBJAAIOT
10 cm3 cepno#t kucaotel (1:1) ¥ ynapuBaloT 10 0GHJIBHOTO BbIACJEHHS
Gesoro AbiMa cepHO# KucJOTH. OCTaTOK OXJIaXAaloT H PacTBOPAIOT B
BOAE mpH HarpeBaHHd, PacTBOp mepeHOCAT B CTaKaH BMECTHMOCTBIO
300 cm®, pasbaBasior Bojo# Ao 150 cm3, npubasasior 15 cm® npo-
KHNsiYeHHOH a30THOH KucaoThl (1:1) ¥ BHIOESIOT Meldb 3JEKTPOJH-
oM o FTOCT 6689.1.

DJIEKTPOJUT noC/e OTACJTEHHst MedM ynapuBaloT A0 Hauaja Bblhe-
neHus 6esoro AbIMa CepHOH KHCJIOTH H AaJjiee MOCTYMAIOT, KaK yKa-
3aHo B . 3.1.1.

33. Ana cnaasa Heliduanbep

Hagecky cniaBa Maccofi 1 r NMOMeLaloT B CTakaH BMeCTHMOCTHIO
300 cm?® polOamasgior 20 cM® cMecH KHC/OT, HAaKpbIBAlOT 4aCOBLIM
CTEKJIOM, CTEKJAHHOH WJH MNJACTHKOBOH IJACTHHKOH M PacTBOPSIOT
NpH HarpeBaHHH.

Pacteop BbinapHBawT Aocyxa. K ocratky mo6asasiior 10 cM? KoH-
IIEHTPHPOBAHHONH COJIAHON KHCJOTHL H BHOBb BHIAPHBAIOT JOCYXa.
3Ty onepauHio NOBTOPSIOT ellle 3 pa3a JO NOJHOTO yAaJieHHs a30THOMH
BHCJIOTHI.
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OxaaxkAeHHbIH CcyXxoi ocTaTok pactBopsiior B 50 cm® coasiHOM
KHCJIOTHl 2 MOJIb/AM3 IIDH HarpeBaHHH.

PacrBop OXJaxKAAIOT U MPONYCKAlOT Yepe3 CBEXKENPHTOTOBJIEHHYIO
XpOMaTorpauuecKyio KOJIOHKY CO CKOPOCTbIO 5 CM3/MHH AJs BbIAese-
HUSl HHKeJs H KoGauabra. KoJIOHKy H CTakaH NIPOMBIBAIOT 2 MoJb/aM3
COJITHOH KHCJOTHI 0O OTPHUATENbHOH peakIHH 3J10aTa Ha HHKeJb
(mpoba ¢ AuMeTHJrHOKCHMOM). B amoar mo6Gasasior 10 cm® cepnoi
kucaotel (1:1) u pactBop ynapHBalOT A0 OGHJBHOrO BhiieseHHst Ge-
JIOro AbIMa CepHO# KHCJIOTH. OCTaTOK OXJIaXKA4l0T, PacTBOPAIOT B BOAE
IpH HarpeBaHuH, pasbaBasiior Bojofi Ko 150 cm®, npubaBasior 15 cm?
NPOKHNAYEHHOl a30THOH KHcjoTel (l1:1) M jganee nmocTynawT, Kak
ykasaHo B . 3.2.2.

4. OBPABOTKA PE3YJIbTATOB

4.1. MaccoByio 10J10 CYMMBl HHKeJss H KoGaJjbTa (X) B mpoueH-
Tax BHUHCASAIOT 0 popMmyJie

o (m—m) 100
my !

rie m — vacca KaToJa C BbIAGJIUBIUHMCA OCaAKOM HHKeJs H KO-
6aJsbTa;
m; — Macca kKatoja, T;
mgy — Macca HaBeCKH, T.

4.2 PacxoxaeHHs pe3yJbTaTOB TpeX NapaJjuiesbHBIX oOnpejpene-
Huit d (nokasaTtesqb CXOAHMOCTH) H pe3yJbTaTOB IBYX aHajauzoB D
(mokasatesb BOCHPOH3BOJAHUMOCTH) He [OJIKHBl NpPeBHILIATh 3HAUYEHHH
JIONyCKaeMblX pPacxXoxAeHHH, NPHBEACHHHX B TabJHIe.

JonyckaemMble pacXoXxAeHus, %
MaccoBas foJist HHKensi

u KoGaabTa, % d D
Or 05 zo 1,0 Brawy 0,04 0,06
Cs 1,0 go 30 » 0,05 0,7
» 30 » 50 » 0,06 0,8
» 50» 70 » 007 0,1
» 7,0 » 90 » 0,08 0,1
> 90 » 11,0 » 0,10 0,1
» 11,0 » 180 » 0,13 0,2
» 18,0 » 350 » 0,2 0,3
» 350 » 550 » 0,3 0,4
» 550 » 750 » 0,4 0,5
» 75,0 0,5 0,7

4.3. KoHTpPOJIb TOYHOCTH pe3y/bTaTOB aHajJH3a mpoBoiaAT no Io-
cyAapcTBeHHbIM cTaHzapTHbiM ob6pasuam (I'CO) uam mo orpacieBbM
cragpaptubiM  obpasuam (OCO) wuau no craHZapTHeEIM ofpasuam
npeanpusitia (COII) HuKessi, HHKe/JEBHIX H MEIHO-HHKEJEBHIX CIJa-
BoB, yTBepxaeHHbiM no [OCT 8.315, B coorBercTBun ¢ 'OCT 25086.



C. 6 TOCT 6689.3—92

HUHPOPMALMOHHBIE JAHHBIE
1. PABPABOTAH U BHECEH MunucrepctBom meraanypruu CCCP

PA3PABOTYHKHU

B. H. denopos, B. II. Kpacnos, 0. M, JleiiGos, A. H. Boranosa,
H. A. Bopodnesa

2. VIBEP)KJAEH U BBEIAEH B JOEUCTBHUE [IocraHoBjaeHHEM
Komurera cranpaptusauun 1 Mmerpoaorud CCCP ot 18.02.92 Ne 167

3. BBAMEH TIOCT 6689.3—80
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