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HUKEJIb, CIIJIABbl HUKEJIEBDIE
H MEJHO-HUKEJIEBBIE

Meroabh onpejpeaenns kofaabta rocCt

Nickel, mickel and copper-nickel alloys 6689.9—92
Methods for the determination of cobalt

OKCTY 1709

Jata BBEeAeHMA 01.01.93

Hacrossumuit c1angapr ycraHaBauBaeT (POTOMETPHUECKHI H aTOMHO-
a0CcopOIHOHHBIA METOAB onpeaesieHUss KobajibTa (IIPpH MacCOBOH J0JI€
oT 0,02 no 1,5%) B HHKeJe, HHKeJIeBbIX U MEIHO-HHKEJEBhLIX CIJlaBax

no 'OCT 492 u I'OCT 19241.

1. ObILHHE TPEBOBAHMHA

O6uine TpeboBaHHusA K MeToaaM aHaausza — no 'OCT 25086 ¢ nmo-
nosinenueM no pasa. 1 FOCT 6689.1.

2. POTOMETPHYHECKHA METOA ONPEILEJIEHHS KOBAJIBTA

2.1. Meroa ocHoBaH Ha 00pa30BAHHUH OKpaUIeHHOro B KpacHLIH
[IBET COeIHHeHHUsA KobaJjbTa ¢ HHUTPO30-P-coJbi0 H H3MEPEHHH era
ONTHYECKOH IJIOTHOCTH.

22. Aunmapatrypa, peakKkTHUBB H PacTBOPH

DOTO3JEKTPOKOJOPUMETD HJH CIeKTPODOTOMETP.

Kuciaora asotrhHas no I'OCT 4461, pas6aBaeHHas 1: 1.

Kucaora cepnas no 'OCT 4204, pasz6aBnennasa 1: 1.

Kucaora ¢ropucroBoaopoanas no 'OCT 10484.

Hatpun ykcycHokucapit no 'OCT 199, pacrBop 500 r/am?3.

Hurtposo-P-coab, pactBop 1 r/am?, XxpaHaT B cocyje H3 TEMHOTIQ
CTEKJIA.

Ko6aasT mapku KO no I'OCT 123.

Ko6aabr ceprokucabii no F'OCT 4462.

CTaHaapTHble pacTBOpb KobaJibTa.

PactBop A: 0,50 r kob6aabTa pacTtBopsioT B 20 cM? a30THOH KHCJIO-
el (1:1), nobaBastor 20 cM? cepHol kKucaotel (1:1) u ynmapuBaioT
J0 HauvaJja BblAeJeHHSA TycToro 6esioro ApiMa cepHod KHcaoTH. Ocra-

U3nauue odpuiHanbHOE
© HzparenncrBo cranmaproB, 1992

Hactosiiudu CTaHAapT He MOXKeT ObiTb MOAHOCTLIO HJAH YACTHUHO BOCHPOH3BEJEH,
THPAXKHUPOBAH H pacnpocTpaHeH Oe3 paspeuwieHus I'occtanpapra Poccun
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TOK OXJ1a’K1aioT, PacTBOPAIT B HeOOJbIIOM KOJHYECTBE BOABLI, PacT-
30p MEPEHOCAT B MEPHVIO K0J0y BMecTHMOCTbIO 1000 ¢cM?3 M agoauBamoT
BOJOH IO METKHM.

PactBop A MOXHO TOTOBHTH H3 CepHOKHCJOro Kobaabta: 2,385 r
CoSO04-7H20 pacTBopsilor B BOAE, pacTBOP NMEPEHOCAT B MEPHVIO KOJI-
0y Bmectumoctbio 1000 cM? u gosUBAaIOT 10 METKH BOJOM.

I cm?® pactBopa A coaep:xkut 0,0005 r kobagabra.

Pactsop b: 10 cm?® pactBopa A nomewamoT B MepHYIO KoJ6y
BMecTHMOCTho 100 ¢M?® U goaMBaioT A0 MeTKH BOJOH.

1 cM® pacrBopa Db coapepxkut 0,00005 r kobaJbra.

2.3. [lpoBenenne aHaausa

2.3.1. Aara cnrasos, codepaxcauiux csoitte 0,1% xposa u kpemrus

Hasecky cnnasa 0,5 r nmoMellarT B MJIATHHOBYIO yalllKy, A100aBJIs-
0T 1—2 cM® ¢pTopucTOoBOZOpPOAHOH KHCJaOTH, 10 cM® a30THOH KHCJIO-
rot (1:1) u pacrBopsiior npu HarpeBanuu. [locie oxJaxkaeHus JA0-
Gasasitor 10 ¢m?® cepHo#i kucjaotot (1:1) ¥ pacTBop yHnapusaoT A0
HayaJsia BbifeJIeHHs OeJioro AblMa CepHOW KHCJAOTH. OCTAaTOK oOXJaaX-
Jai0T, ONOJIaCKUBAIOT cTeHKH Yauuku 30—40 cm3 BoAb H PacTBOPAIOT
npy Harpesanuu. [Ipy MaccoBoit fose kobaJsbta B cnaaBe MeHee 0,1 %
HCNOJIL3VIOT BeCb PacTBOp, a NPH MAcCCOBOH aoJe KobaJbTa CBbILIE
0,1% pactBop nepeHocsiT B MepHyio kKoaby BMectumocTblo 100 cm?®
H JOJHUBAIOT BOAOH A0 MeTKH. AJHKBOTHYIO 4acTb pacTBopa (CM.
tabJa. 1) Hau Becb pacTBOp NOMEUIAIOT B MEPHYIO K00y BMECTHMO-
ctbio 100 cm?, pasbaBasior Bogon no 50 cm3, nobasaswot 10 cm?® pac-
TBOpPa YKCcVCHOKHcaoro HaTtpHda, 10 cm® pactBopa HuTpo3o-P-cosu H

HarpesaloT A0 KHINEHHA.
Tabaunuua 1

Maccosass poada kobanbra. Y% O6veM aaAMKBOTHOM 4YacCTH pacTBOpa, CM°
Or 0,02 po 0,1 BkaIOU. Becb pacrtaop
Cs 0,1 » 02 » 5)
» 02 » 04 » 20
» 04 » 1.2 > 10
» 1,2 » 15 » 5)

B kunsiimuii pacTBOp OCTOPOXKHO NPHUJAUBAIOT o5 CM? KOHUEHTPHPO-
BAHHOH 430THOM KHCJOTHI M KHOATAT 2 MuH. [locse oxjaxkaeHus pac-
TBOP AOJIMBAIOT BOAOR A0 METKH M H3IMEPHAIOT €ro ONTHUYECKYIO NAOT-
HOCTh Ha (POTOJEKTPOKOJOPHMETPe C 3€J€HbIM CBETOPHILTPOM
(Ao ~ 490 HM) Hau Ha cnekTpodoromerpe mpu 500 HM B KiOBeTe C
TOJIUIHHOHA MOTJIOLLAIOUIero cBeT ¢Jjos 1 cM.

B kauecTBe pacTBOpa CpaBHEHHS HCMOJb3VIOT TAKOH Xe pacTBOpD,
HO 6e3 nobGaBJjeHHsT HUTPO30-P-coau.

M3 nosyuensoro 3Ha4yeHHs ONTHYECKOH INJIOTHOCTH aHaJH3HpYye-
MOr0 pacTBOpa BBIUMTAIOT 3HAUEHHEe ONTHYECKOH IMJOTHOCTH pacTBOpa
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KOHTPOJILHOI'O OIlblTa, H3MEPEHHOTO OTHOCHTEJ/IbHO BOJbI, a N0 HAHIEeH-
HOH pas3HHLE ONTHYECKHX IJIOTHOCTEH HAXOASAT COoAep:kKaHHe KobaJjbTa.

2.3.2. [aa cnaasos ¢ maccosoi doaei kpemuus menee 0,19%

Hasecky cnjasa 0,5 r mnoMemarmT B CTakaH BMECTHMOCTBHIO
200 cM®, pobGaBaswor 15 cm® asotHoft kucyorel (1:1), HakpwlBalOT
YACOBbLIM CTEKJIOM, CTEKJISIHHOH HJIH MJIACTHKOBOH MJACTHUHKOH H pacT-
BOpAOT npu HarpeBaHHH. CTEKJO WJH NJACTHHKY U CT€HKH CTaKaHa
ONOJIaCKHBAIOT BOJOW M NPH MACCOBOH AoJe KoOaJbTa B CHJaBe Me-
nee 0,1% naa aHaau3a HCHNOJB3VIOT Bechb PACTBOP, a NPH MacCOBOH
none Kobanabra cBbiule 0,1% pacTBop nepeHOCST B MepPHYIO KOJOy
BMecTHMOCThI0 100 cMm?, no/iuBalOT BOAOH A0 METKH H jJaJjee NOoCTyIa-
0T, KaK ykasaHo B m. 2.3.1.

2.3.3. HHocTpoenue epadyupos8ounoeo epagura

B MepHble koa0b BMecTuMocThlo NMo 100 cm?® nomemarotr 2,0; 4,0
6,0; 8,0; 10,0 u 12,0 cm® cranmaptHoro pactBopa b koOGasabTa, no
10 c¢cMm3 pacTBOpa YKCYCHOKHCJIOTO HATpHUs W jJaJjee INOCTYNalT, Kak
yKa3aHo B . 2.3.1.

B KauecTBe pacTBOpa CpaBHEHHSI IHCIOJb3VIOT PacTBOpP, HE CO-
nepxamud xkobaabra.

24. O6paboTKa pe3yaAbTAaTORB

2.4.1. Maccosyio noJqio kobanabra (X) B NPOUEHTAX BBLIYHCJSIOT

no gopmyJe

X — 4+ 100 |
m
rae m; — Macca kobaJsbTa, HalJeHHAs MO TpaiyUPOBOUYHOMY rpadH-
KV, T;
m — Macca cClJjaBa, COOTBETCTByHOIAs aJUKBOTHOHM 4YaCTH pac-
TBOpaA, T.

2.4.2. PacxoxJeHUss pe3yJabTaTOB TpeX napaJiienbHBIX onpejeJe-
HUH d ( nokasaTtesb CXOAUMOCTH) H pe3yJabTAaTOB ABYX aHaJu30B [
(mokasaTeJib BOCIPOU3BOAUMOCTH) He HOJXKHbI IpeBHIIATH 3HAYEHHH
IONYyCKaeMblX pacXOKIEHUH, NPHBEJECHHbIX B TalbJa. 2.

Tadoaunuga 2

l JonyckaeMmbie pacxoxaenuns, %%

Maccosas noas xobaabta, Y

a D
|
Or 0,02 no 0,05 BKJIOU. 0.004 0,006
Ce. 0.5 » D10 » 0,006 0,008
» 0,10 » 0925 3 0,01 0,01
> 025 » 050 » 0,02 0.03

» 050 » 1,0 » 0,04 0,06
» 1.0 » 1,5 » ' 0,06 0,08
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2.4.3. KOHTpOJIb TOYHOCTH PE3yJbTATOB aHaJH3a INPOBOLAT IO
['ocynapcrBenHeim cta”gaptHeiM obpasuaM (I'CO) uaum nmo orpacJe-
BbIM cranAapTHuiM obOpasinam (OCO), uam no CTanAapTHeIM oOpasiam
npegnpustusa (COII) HUKeJas1, HUKeJNeBbIX U MeJHO-HUKeJeBHIX CIlia-
BOB, yTBepxkKAeHHbIM 1o I'OCT 8.315, nau meromom a006aBOK HJIH
CONIOCTABJEHUEM Pe3yJbTaTOB, MNOJYYEHHBIX ATOMHO-a0COPOUHMOHHBIM
Metroaom, B coorBeTcTBHH ¢ TOCT 25086.

3. ATOMHO-ABCOPBUHOHHBIA METOJ, ONNPEAEJIEHHS KOBAJIbTA

3.1. CymHocTs MeTOAA
Metoa ocHOBaH Ha H3MepeHHHM abcopOuuu c¢BeTa aTOMaMH KO-

baabra, 06pa3ywIIUMHUCSA NPH BBEACHHUH aHAJU3UPYEMOro pacTBopa B
JiaMsi alleTHJIEH-BO3AYX.
3.2 Annmaparypa, peaKTHBB H pPACTBOPH
AToMHO-26COpPOUHOHHBIH CIEKTPOMETP C HCTOUYHHKOM H3JIyUEHHUS
Mg kKobaJbTa.
Kucaora azornasa no 'OCT 4461, pas6aBaennas 1:1 u 1:100.
Kucisora dropuctoronopoanas no 'OCT 10484,
Kuciaora cepuas no OCT 4204, pasz6ajennas 1: 1.

Ko6anst o 'OCT 123.

CranaapTHbold pacTtBop Kobaabra: 0,1 r kobGaabra pacTBOpPAT NPH
Harpesanun B 10 cm® aszotHod Kucaotwkl (1:1). PacTtBop nepeHocsiT
B MEPHYI0 KOJIOy BMeCTHMOCTbiO | AM3 W AOJHUBAIOT 10 METKH.

1 cm? pactBopa copepxut 0,0001 r koGaJsnbTa.

Meabr no 'OCT 859.

PacrBop Meau: 10 r meau pactBopsioT npH HarpeBaHuu B 80 cm3
a3oTHON KHCJOTHI (l:1). PacrBop mepeHocsiT B MepHYIO Kojaby BMe-
cTiMOcTbhi0o 100 ¢M2 ¥ poJiMBalOT BOLOU 10 METKH.

| cM® pactBopa cogepxut 0,1 r Menu.

Hukenanr mo I'OCT 849.
PactBop Hukensi: 10 r HHKeslsd pacTBOPAKT NpH HarpeBaHWH B

80 cm3 aszoTHOH KucaoTel (1:1). PacTBop nepeHocsT B MEPHVIO KOJI-
6y BMecTUMOCTb0 100 cM® U 10JIHBAIOT BOAOH L0 METKH.

1 cm3 pacrBopa cogep:xkut 0,1 © HUKeJI.

3.3. IlpoBenenue aHaJdH3a

HaBecky cnsaBa maccoii 1 r OepyT aJs onpeaeleHHsT MacCCOBBIX
noJefi kKobaabtra 0,02—0,1% u maccon 0,1 r aas onpeaeneHdss Mac-
cOBLIX noJiet koBaawta 0,1—1,569.

3.3.1. aa cnaasos, He codepHayux KpemHus, xpomna u sorvgpamnqg

HaBecky cnsiaBa pactBopsitor npH HarpeBaHud B 10 cMm?® a30THOM
kucaoThel (1 :1). PacTBop nepeHOCAT B MepHYI0 KOJA0Y BMECTHMOCTbLIG
100 cM® W poJiMBaIOT BOAOH IO METKH.

HM3mepsiior atoMHyo abcopbumio kKobanbTa B NJAMEHH aleTHJIEeH-
BO3AYX NpH AJHHe BOJHB 240,7 HM mapaJaenbHO ¢ rpaiyHpOBOUYHBI-

MH PacTBOpaMH.
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3.3.2. [aa cnaasos, codeprcauyux KpemHul i Xpom

HaBecky cniiaBa nomemaroT B NJaTHHOBYIO YaUIKy H PacTBOPSAIOT
npu HarpesaHud B 10 cm?® azoTHol kHucaoTel (1:1) u 2 cm3® dropHcTO-
BOAOPOAHOU KHCJOTH. 3areM AoGaBasiior 10 cM3 cepHOH KHCJOTHI
(1:1) u ynapuBawT a0 NOsIBJeHHss 6eJioro AbiMa CEPHOH KHCJOTHI.
Hamky 0XJaKAalwT H OCTaTOK pacTBopsitor B 50 cM3 BOAbLI NPH Ha-
rpesaHud. PactBop mnepeHocAT B MepHYI0O KOJ0y BMECTHMOCTBIO
100 cMm® » ponuBarT BoAod Ao MetkH. M3Mmepswor atomHyio abcopb-
Mo KobasbTa, KaK ykazaHo B m. 3.3.1.

3.3.3. [las cnaasos, codepxcauiux sorbhpam

Hasecky cnJsiaBa pactBopsitoT npu HarpeBaHUHM B 10 cM? a30THOH
kucnotet (1:1), 3arem pobasasiior 30 cm® ropsivedt BOJABI, BbiMaBIUHH
OCaJ0K BOJbLMPAMOBOH KHCJOTHL OTPHUIALTPOBBLIBAIOT HA TMJIOTHLIHA
GQHUABTP U NPOMBIBAKOT ropsiued a3oTHOW Kucaotou (1:100). duabt-
paTt mepeHocsiT B MepHYI0 K00y BMectuMocThio 100 cM? W posauBalior
BOJOH 10 METKH.

HM3mepsitor artoMuyio abcopbuuio kKobasabTa, KakK YKa3aHO B
n 3.3.1.

3.3.4. [locTpoenue epadyuposounoeco epaduxa

B urects #3 cemu MepHBIX KoJab6 BMecTHMOCTbio no 100 c¢m?® nome-
maror 1,0; 4,0: 7,0: 10,0; 12,0 u 15,0 cM3 cTa”HZapTHOTO pacTBOpAa
KobasabTa, yto coorBerctByer 0,1; 0,4; 0,7; 1,0; 1,2 u 1,5 Mr kobaJib-
ta. Ilpu Maccosoit pone xobanbra Menee 0,1 % nobaBasiior BO Bce
Kononl no 10 cM® pacrBopa MeAH (ecaH Meldb SABJSAETCA OCHOBOH
CrJiaBa) WJIM HHKeJst (eCc/JIH HHUKeJb SIBJASIETCS OCHOBOW CnJjaBa) H J0O-
JUBaOT Bodo# no MeTkd. M3Mepsitor atomuylo abGcopOuuio kobanabra,
Kak ykaszaHo B 1. 3.3.1. [lo mosyyeHHBIM AaHHLIM CTPOAT TpaiyHpoO-
BOUHbIH rpadHK.

34. O6paboTKa pe3yJabTaToOB

3.4.1. Maccosyw noawo kobOaJjbra (X) B MNpPOLEHTAaX BBIYHCJAIOT
no opmyJe

rpe C — KOHUEHTpalus kKobaJjbTa, HauAeHHasg Mo I'palyHPOBOYHOMY
rpadHuKky, r/cms;
V — ob6mem pactBopa npobbl, cM3;
m — Macca HaBeCKH npoOul, T.

34.2. PacxoxaeHHss pe3yJbTaTOB Tpex MapaJjijielbHbIX olpejieJie-
HUR d (moKasaTeJb CXOAMMOCTH) H pe3yabTaTOB ABYX aHaJH30B D
(moka3aTejb BOCHPOU3BOAHMOCTH) He JOJXKHBI NpEBHUIaTh 3HAYEHHH
JOMYyCKaeMbiX pacxoXKAeHWH, YKa3aHHbIX B Ta0J. 2.
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3.4.3. KOHTPOJb TOYHOCTH PE3yJbTATOB AaHaJau3a IMPOBOAAT IO
[ocypapcrBeHHbIM craHaapTHeiM ob6pasnaM (I'CO) uam no orpacie-
BbIM cTaHgapTHeiM obpasuam (OCQO), uau no craugapTHbeIM o06pas-
mam npeanpusatds (COII) Hukens, HHKeJeBBIX U MeIHO-HHKeJEeBHIX
ciyiaBoB, yTBepxKAeHHbBIM 1o TOCT 8.315, uan mMeroaom n06aBOK HMJH
CONOCTABJIEHHEM pe3yJabTaTOB, MOJYUYE€HHBIX (DOTOMETPHUECKHM METO-
aoM, B cooTBercTBHH ¢ TOCT 25086.
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