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M E XTOCVYADAPCTUBEHH B CTAHZIAPT

HUKEJIb. KOBAJIBT

Mertoap! onpejesieHus1 cepedpa B HHKeJie

Nickel. Cobalt. Methods for determination of silver in nickel

JlaTa sBenennsa 2003—07—01

1 Ob6nacTp npuMeHeHns

Hacrosmii craHgapT ycTaHaBIMBaeT aTOMHO-a0COPOLIMOHHBIE METOABI OIpeaesieHusT cepedpa Ipu
MaccoBoii goje ot 0,00001 % mo 0,0030 % B mepBuunoM Hukese o 'OCT 849.

2 HopmaTuBHBIE CCBHLIKH

B HacTosilieM cTaHgapTe MCIOJAb30BaHbI CCHUIKM Ha ClEIyIolIUe CTaHAapThl:

TOCT 849—97 Hukenb nepBUYHbINA. TeXHUUECKUE YCIOBUS

I'OCT 4461—77 Kucnora azotHas. TeXHUYECKHUE YCIOBUS

TOCT 5457—75 AuertuiieH pacTBOPEHHbBIN U ra3000pa3HbIil TeXHUYECKU. TexHuuyeckre yCcaoBus
I'OCT 6836—80 Cepebpo U cepebpsiHbIe CIUIaBbl. MapKu

I'OCT 9722—97 TIlopouiok HUKeNeBbIil. TexHuuecKue yCcaoBUsI

I'OCT 10157—79 AproH razoo0pa3Hblii ¥ Xuakuil. TexHuueckue ycloBus

I'OCT 11125—84 Kwucnora a3oTHast 0co00i1 YMCTOTHI. TeXHUYeCcKue YCIOBUS

I'OCT 13047.1—2002 Hukenn. Kobansr. O01IMe TpeOOBaHMS K METOJAM aHaIn3a

3 O0mme TpeOGoBaHNA W TPEOOBAHUSA 0€30MACHOCTH

OO1me TpeOboBaHMS K METOIAM aHa/IM3a U TpeOoBaHMs 0€30IIaCHOCTU IIPU BBIIIOJIHEHUM pabOT — I10
TI'OCT 13047.1.

4 ATOMHO-a0COPOLMOHHDbIN METOMA C 3JIEKTPOTEPMHIECKOI aToMHU3aluei
(nas maccoBbix goJeit cepeopa or 0,00001 % no 0,0010 %)

4.1 Meton ananm3a

Meton ocCHOBaH Ha M3MEPEHUM TMOIJOLIEHUS MPU JUTMHE BOJHBI 328,1 HM Pe30HaHCHOTO U3JTyYEHMS
aToMaMHu cepedpa, 0O0pa3yIoIIUMUCS B pe3ybTaTe JIeKTPOTePMUIECKOM aTOMU3AIIMM PacTBOPA IIPOOHI.

4.2 CpexacrBa m3MepeHmii, BCIIOMOTaTe/IbHbIE YCTPOHCTBA, MATEPHAJIBI, PEAKTHBBI, PACTBOPBI

ATOMHO-20COPOLIMOHHBIN CIEKTPO(POTOMETP, 00SCIIEUYNBAIOIINI IPOBEICHNE N3MEPEHMUI C 3JIEKTPO-
TEPMUYECKON aTOMU3alIMeil, KOPPEKINIO HECEIEKTUBHOTO MOMIOMIEHNSI M aBTOMATU3MPOBAHHYIO MOIATY
pacTBopa B aToMHU3aTop.

JlaMna ¢ mosibIM KaToaoM JJIs1 BO3OYK/IEeHUsI CIeKTPaIbHON JIMHUM cepedpa.

Apron razoo6pasusiii mo 'OCT 10157.

@ubTphl 00€330JIeHHBIE TI0 [ 1] Wiu apyrue cpeaHel TUIOTHOCTH.

Kucmora azorHas mo T'OCT 4461, npm HeOOXOOMMOCTM OYMINEHHAS TIEPETOHKON, WIM II0
I'OCT 11125, pazbasnennas 1:1, 1:9 u 1:19.

N3nanue odunmanbHoe
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ITopomok Hukenesblit o 'OCT 9722 unu cTaHaapTHBIN 00pa3el] cocTaBa HUKENS C YCTAaHOBJIEHHOMN
MacCOBOM HoJel cepedpa.

Cepebpo 1o 'OCT 6836.

PacTBOpHI cepeOpa U3BECTHOM KOHLEHTPALUU.

PactBop A maccoBoii koHLeHTpaiuu cepedpa 0,0001 r/cm3: B crakan BMecTuMocThbio 100 cM3 mome-
10T HaBecKy cepedbpa Maccoit 0,1000 r, npunuBaior 15—20 cMm3 a30THOM KUCIIOTHI, pa3basieHHo#l 1:1,
pPacTBOPSIOT IIpM HArpeBaHUM, KUISTAT 2—3 MHH, OXJIaXIAIOT, IIEPEBOISIT PacTBOP B MEPHYIO KOJIOY
BMmecTuMOcCThIO 1000 cm3, mpwimBator 50 cM? a30THOM KMUCIIOTHI, pa3daBieHHON 1:1, JOMMBaIOT 10 METKHU
BOJOI 1 XpaHSIT B 3aTEMHEHHOM MecTe.

PactBop b maccoBoit KoHIIeHTpannu cepedpa 0,00001 r/cm3: B MepHYIO KOJIOY BMecTUMOCTBIO 100 cm3
otomparot 10 cM3 pacTBOpa A W TONMBAIOT IO METKM a30THOM KHCIIOTOM, pa3baBieHHoM 1:19.

PactBop B MaccoBoit konueHTpamuu cepedpa 0,000001 r/cM3: B MepHYIO KOJOY BMECTUMOCTBIO
100 cm3 or6uparor 10 cm3 pactBopa b 1 moamBaOT 10 METKM a30THOM KMCJIOTOM, pa3baBiaeHHO 1:19.

PactBop I' MaccoBoii kKonueHTpauyu cepedbpa 0,0000002 r/cM3: B MEpHYIO KOJOY BMECTUMOCTBIO
100 cm3 or6uparor 20 cm3 pactBopa B 1 moamBaroT 10 METKHM a30THOM KUCJIOTOM, pa3baBiaeHHoi 1:19.

4.3 IloaroTroBKa K aHAJIM3Y

4.3.1 Hng rpagyrpoBoYHOro rpaduka 1 Ipm oIpenesieHMM MacCOBBIX HOJIell cepeOpa He Oosee
0,0001 % B crakaHbl WM KOJOBI BMecTUMOCTBIO 250 cM3 momemnaror HaBecku maccoi 1,000 T mpo6
HUKEJIEBOrO ITOPOIIKA WM CTAaHJAPTHOrO O0paslia COCTaBa HUKENIS C YCTAHOBJIEHHOM MAacCOBOM HOJei
cepebpa He 6osee 0,00001 %. Ynciio HaBeCOK AOKHO COOTBETCTBOBATH UMCIY TOYEK TPaIyHPOBOYHOTO
rpacduKa, BKIIOUAst KOHTPOJILHBIN OIIBIT.

K mpo6am npuiaumsator 15—20 c¢cM3? a30THOM KHUCIOTHI, pa3daBiaeHHOM 1:1, pacTBOPSIIOT IpU Harpe-
BaHuu. [Ipu Mcnojib30BaHMM HUKEJIEBOIO IOPOIIKA PAacTBOPHL (UIBTPYIOT depe3 (UIbBTPHI (KpacHas
uiu Oenasi JIeHTa), TpelBapuTe]bHO MPOMBITHIE 2—3 pa3a a30THOW KUCIOTOH, pasbaBieHHON 1:9,
GuabTpH TTpOMBIBAIOT 2—3 pasa Bogoi. PacTBophl BhITapuBaioT m10 oobema 10—15 cm3, mprimBaior
40—50 cM3 BOIBI, HATPEBAIOT OO0 KUIIEHUS, OXJIAXIAIOT, MEPEBOAAT B MEPHBIE KOJIOLI BMECTUMOCTHIO
100 cm3.

B xon6u1 otouparor 0,5; 1,0; 2,0; 4,0; 5,0 cm3 pactBopa I', B K00y ¢ pacTBOPOM KOHTPOJIBHOTO OIILITA
pacTBOp cepebpa He BBOIST, NOJMBAIOT 10 METKM BOJIOW U U3MEPSIIOT abCOpOLIMIO, KaK yKa3aHo B 4.4.

Macca cepebpa B pacTBopax s IpamyupoBouHoro rpacduka 1 cocrasiasger 0,0000001; 0,0000002;
0,0000004; 0,0000008; 0,0000010 r.

4.3.2 Jag rpanyupoBoYHOro rpaduka 2 pu onpeaeaeHuI MacCoBBIX noeit cepedpa caoiie 0,0001 %
10 0,0010 % B crakaHbl WM KOJOBI BMeCTUMOCTBIO 250 cM3 momernaror HaBecku Maccoit 0,500 r mpo6
HUKEJIEBOrO ITOPOIIKA MM CTAaHJAPTHOrO O0paslia COCTaBa HUKENIS C YCTAHOBJIEHHOM MAacCOBOM HOJei
cepebpa He Gosnee 0,0001 %. Unciio HaBeCOK AOKHO COOTBETCTBOBATH UMCIY TOUYEK TPaIyHpPOBOYHOTO
rpacduKa, BKIIOUAs] KOHTPOJILHBIN OIIBIT.

ITpoGkI pacTBOPSIIOT, Kak yKaszaHo B 4.3.1. B MepHbIe Kon0ObI oTouparot 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 cm3
pactBopa B, B K010y ¢ pacTBOpOM KOHTPOJIBHOTO OIBLITA PACTBOP cepedpa He BBOISAT, JOJUBAIOT JO METKH
BOJOI 1 U3MePSIIOT abCcOpOIIMIO, KaK YKa3aHo B 4.4.

Macca cepebpa B pacTBopax s IpamyupoBouHoro rpacduka 2 cocrasisger 0,0000005; 0,0000010;
0,0000020; 0,0000030; 0,0000040; 0,0000050 r.

4.4 IlpoBenenue aHaam3a

B crakan mnm komby BMecTMMOCTBIO 250 cm3 momeniaroT HaBecKy mpoObl maccoit 1,000 r mpu
orpeleJIeHUN MacCOBBIX nojieit cepedbpa He Gomee 0,0001 % wmm maccoit 0,500 T mpu omnpeneleHUN
MaccoBbIX mojeit cepedpa cBoime 0,0001 % mpunmBaror 15—20 cM3 a30THOI KUCTTOTHI, pa3baBieHHON 1:1,
pacTBOPSIIOT IIPY HATPEBAHWM, BLITIAPUBAIOT 10 00beMa 5—7 cM3, OXJIaXIAIoT, TIEPEBOIAT B MEPHYIO KOJIOY
BMecTUMOCTBIO 100 cM3, TOMMBAIOT 1O METKU BOMOIA.

M3mepsitor abcopO1irio pacTBopa MpoObl U COOTBETCTBYIOLIMX PACTBOPOB JJIs1 TPaAyUPOBKU MPU JJIMHE
BoJiHBI 328,1 HM, MpuHe 1eau He 6onee 1,0 HM ¢ KoppeKluel HeCeJIeKTUBHOIO TOMIOLIeHUS B TOKE
aproHa He MeHee JIBYX pa3, MOCJIe0BaTeIbHO BBOIS MX B aTOMM3aTOp. B 3aBUCMMOCTH OT THUIIA CIIEKTPO-
doroMerpa mogOMpaOT ONTUMAILHBIA 00beM pacTBopa ot 0,005 g0 0,050 cM3 win OoNTUMAILHOE BPEMST
aspo30JibHOrO pacrbiieHus oT 5 mo 50 c. IIpoMbiBalOT cuCTeMy BOAOI, MPOBEPSIOT HYJIEBYIO TOUKY U
CTaOMJIBHOCTh IPagyrMpPOBOYHOrO rpaduka. s mpoBepKy HYJIeBOM TOYKU MUCITOIL3YIOT PACTBOP COOTBET-
CTBYIOILIETO KOHTPOJIBHOTO OITBITa, IMOJATOTOBIIEHHBIN, KaK YKa3aHo B 4.3.

ITonbop onTUMANBHBIX TEMIIEPATYPHBIX PEXXKMMOB JJISI aTOMU3aTOpa MPOBOAIT MHAUBUAYAILHO IIJISI
MMPUMEHSIEMOTO CIIEKTPOGOTOMETPA IT0 PACTBOPaAM IS TPAAyUPOBKMU.

PexomennmyeMbie ycioBHsI pabOThI aTOMU3aTOpa yKa3aHbl B Ta0muie 1.
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Ta6numa 1 — YcnoBust paboThl aToMU3aTOpa

HaumenoBaHue cragun Temmnepatypa, °C Bpewms, ¢
Cyuika 150—160 2—20
OszoreHne 400—600 10—20
ATtomuzanus 1900—2300 4—5

ITo 3HaueHMsIM aOCOPOLIMK PACTBOPOB IJISI TPAAyMPOBKM M COOTBETCTBYIOLIMM MM MaccaM cepeopa
CTPOSIT IPaTyVPOBOYHBIN rpaduK.
ITo 3HaueHM10 abcopOIIMU pacTBOpa MPOOBI HAXOASIT MacCy cepedpa Mo COOTBETCTBYIOLIEMY Tpalyu-

POBOYHOMY IpauKy.
4.5 O06padoTKa pe3yJIbTATOB aHAJIM3A

MaccoByio noiio cepedpa B mpobe X, %, BRIYUCISIOT IO (opMyJie

MX
—WIOO,

rae M, — macca cepebpa B pacTBope MpoOHI, T;
M — Macca HaBecKu npooObl, T.
4.6 KOHTPOJb TOYHOCTH AHAIM3A
KoHTpoab MeTpoJIOrnuyecKnX XapaKTepUCTUK pe3ynbTaToB aHaym3a mpoBoadat mo 'OCT 13047.1.
HopMmaTuBbl KOHTPOJISI ¥ HOTPEIIHOCTh METOIA aHajn3a MpUBEAeHBI B Tabauie 2.

Tab6nuua?2— HOpMaTI/IBbI KOHTPOJIA U IIOI'PpC€IIHOCTb METOJAa aHa/Iu3a

(1

B npouieHTax

Mormyckaembie Jlommyckaembie
Maccosas 1oJs1 cepeo- PacXOXACHMA PacXOXACHMA Homnyckaemble ITorpenrHocts MeTOmA
PEe3yJIbTaTOB JIBYX pe3yJIbTaToOB TpeX PACXOXAEHUs IBYX
pa napajuieIbHbIX napajuieIbHbIX pe3ynbTaTtoB aHanu3a D aHaymsa A
omnpeneneHnit d, OTIpENieTIEHNH dy
0,000010 0,000005 0,000006 0,000010 0,000007
0,000030 0,000010 0,000012 0,000020 0,000014
0,00005 0,00002 0,00003 0,00004 0,00003
0,00010 0,00003 0,00004 0,00006 0,00004
0,00030 0,00005 0,00006 0,00010 0,00007
0,00050 0,00007 0,00008 0,00014 0,00010
0,00100 0,00012 0,00014 0,00024 0,00017
0,00200 0,00020 0,00024 0,00040 0,00028
0,0030 0,0003 0,0004 0,0006 0,0004

5 AToMHO-20COpOIMOHHBII METO/I ¢ IVIAMEHHOH aToMHu3anueit
(a1t maccoBbIx aoJeii cepedpa ot 0,0002 % no 0,0030 %)

5.1 Meton ananm3a

MeTon ocHOBaH Ha U3MEPEHUHM MOIJIOLIEHNS IIPU JIMHE BOJIHBI 328,1 HM pe30HAHCHOTO M3JIy4eHUS
aToMaMHu cepebpa, 00pa3yIOIINMUCS B pe3yJIbTaTe aTOMU3AIMKA TIPU BBEIEHWM pacTBOpa MPOOHBI B IUTIaMS
alleTUJIEH-BO3IYX.

5.2 Cpexacra m3MepeHmii, BCIIOMOTaTe/IbHbIE YCTPOHCTBA, MATEPHAJIBI, PEAKTHBBI, PACTBOPBI

ATOMHO-a0COPOLIMOHHBIN CIEKTPOGOTOMETP, 00ECIIEUNBAIOLINI IIPOBEIeHNE NU3MEPEHU B INIaMEHU
alleTUJIEH-BO3YX.

Jlamma ¢ 1oJjibIM KaTomoM JUISE BO30YKIEHUST CIEKTPaJbHON JIMHUM cepedpa.

AuetunieH razoobpasublii 1o TOCT 5457.

@uibTphl 00€330IeHHBIE TI0 [ 1] Wiu apyrue cpeaHel TUIOTHOCTH.

Kucmora azorHas mo T'OCT 4461, mpu HeOOXOOMMOCTM OYMINEHHAS TIEPETOHKON, WIM II0
I'OCT 11125, pazo6asnennas 1:1, 1:9 u 1:19.

ITopomiok Hukenesblit o 'OCT 9722 unu cTaHaapTHBIM 00pa3el] cocTaBa HUKENS C YCTAaHOBJIEHHOMN
MaccoBoii goseii cepedpa He 6onee 0,0002 %.



T'OCT 13047.24—2002

Cepebpo 1o 'OCT 6836.

PacTtBOpHI cepeOpa U3BECTHOM KOHLIEHTPALIUU.

PactBop A maccoBoii KoHlleHTpauuu cepeopa 0,0001 r/cm3 rotoBsT, Kak ykazaHo B 4.2.

PactBop b maccoBoit KoHIIeHTpauuu cepedpa 0,00001 r/cm3 TOTOBAT, KaK yKa3aHo B 4.2.

5.3 IloaroTroBKa K aHAJIM3y

Jns rpamypoOBOYHOrO rpaduKa B CTaKaHbl WIIM KOJIOBI BMECTUMOCTEIO 250 cM3 ITOMEIIAIOT HaBECKU
Maccoii 3,000 r mpo06 HMKeIeBOro NopollKa Wi CTaHAAPTHOTO 00pa3lia coCTaBa HUKENSI C YCTAHOBJICHHOM
MaccoBo# nojeit cepedpa. Yncsio HaBeCOK JOJKHO COOTBETCTBOBATH YMCY TOYEK IpagyMpOBOYHOrO Tpa-
¢uka, BKIIOYAST KOHTPOJBHBINA OITBIT.

K mpo6am nprmBaroT 25—30 ¢cM3 a30THOM KUCIIOTHI, pa3daBieHHO# 1:1, pacTBOPSIIOT IPU Harpesa-
Huu. [Tpu ncnojab30BaHMM HUKEIEBOTO MOPOILIKA PAaCTBOPHI (PMIBTPYIOT Yepe3 (PUIBTPhI (KpacHas Wju Oeas
JIGHTA), IIpeaBapUTEIbHO IIPOMBITEIE 2—3 pa3a a30THOM KMCIOTOM, pa3daBieHHOM 1:9, puIbTphl IIpOMBIBAIOT
2—3 pa3za ropsyeil Bomoil. PacTBopbl BhImapuBaiorT 10 oobeMa 10—15 cm3, mpumBaror 40—50 cM3 BoOIpI,
HarpeBaloT IO KUIICHHS, OXJIaXIAIOT, IIEPeBOISIT B MepHBIE KOJOBI BMeCTUMOCThIO 100 cm3.

B kon6s1 oroupator 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm3 pactBopa b, B K010y ¢ pacTBOPOM KOHTPOJIb-
HOTO OINbITa PACTBOP cepedpa He BBOAAT, JOJIMBAIOT 10 METKU BOAOUN U U3MEPSIOT aOCOPOIIMIO, KaK YKa3aHO
B 5.4.

Macca cepebpa B pacTBopax mist rpagyupoBku coctasisger 0,000005; 0,000010; 0,000020; 0,000040;
0,000060; 0,000080; 0,000100 r.

5.4 IlpoBenenne aHaam3a

B crakaH mim K00y BMECTUMOCTEIO 250 ¢cM3 moMeIaoT HaBecKy Mpo6bl Maccoit 3,000 r, mpuwinBaioT
25—30 cMm3 a30THOM KHUCIJIOTHI, pa3baBieHHON 1:1, pacTBOPSIIOT IIPU HArpeBaHUU, KUISATIAT 2—3 MUH,
BBITTApMBAIOT 10 00beMa 15—20 cm3, mpunmBaot Bogy 10 50—60 cM3, oxaxkmamoT, EPeEBOIST pacTBOP B
MepHYI0 K010y BMecTMOCThIO 100 cM3, JOMMBAIOT 1O METKU BOIOM.

M3mepsioT adbcopOLMio pacTBopa MpoObl M paCTBOPOB ISl TPaAyUPOBKY MPU JUIMHE BOJHBI 328,1 HM,
LIIUpUHE 1eau He 6onee 1,0 HM He MeHee ABYX pa3, MOCJIEIOBATEIbHO BBOAS MX B IIAMsI, IIPOMBIBAIOT
CHUCTEMY BOJIO, MPOBEPSIOT HYJEBYIO TOUKY M CTaOUJIBHOCTb IPalyMpoBOUYHOro rpaduka. s npoBepku
HYJIEBOI TOUKM UCIIOJIB3YIOT PACTBOP KOHTPOJILHOIO OITbITA, MOATOTOBIEHHBIN, KaK YKa3aHo B 5.3.

ITo 3HaveHMsIM aOCOPOLIMK PACTBOPOB ISl TPAAyMPOBKM M COOTBETCTBYIOLIMM MM MaccaM cepeodpa
CTPOSIT TPayMPOBOUHBI IpacuK.

ITo 3HaueHuio abcopOLMU pacTBOpa MPOObI HAXOISIT MacCy cepedpa 110 IpaayupOBOUYHOMY I'paduKy.

5.5 O0pa0oTKa pe3yJIbTATOB aHAJIH3A

MaccoByio momo cepebpa B Tipode X, %, BEIYUCIAIOT IO (hopMyIie

MX
X= W 100, )
rae M, — Macca cepebpa B pacTBope MpoOHI, T;
M — macca HaBecKu IPOOBHI, T.
5.6 KOHTpPOJb TOYHOCTH AHAIN3A

KoHTpoab MeTpoJIOrnyecKnX XapakKTepuCTUK pe3ynbTaToB aHaym3a mpoBoadat mo 'OCT 13047.1.
HopMatnBbl KOHTPOJIS U TIOTPENTHOCTh METOMA aHaIn3a MpUBeIeHBI B TabIuIIe 2.

IMPUIOXEHUE A
(cripaBoYHOE)

bub6mmorpadusa

[1] TY 6-09-1678—95* DunbTpbl 00€3307€HHbIe (KpacHasi, Oeasi, CUHSIS JIEHThI)

* JleiicTByeT Ha Tepputopun Poccuiickoit Menepaunu.



T'OCT 13047.24—2002

YK 669.24/.25:543.06:006.354 MKC 77.120.40 B39 OKCTY 1732
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