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M E X T OCY J1APCT BEHH DB H CTAMHIOAUPT

HUKE/Ib. KObAJIbT

Metoapl onpeaeieHus1 cepedpa B HUKee

Nickel. Cobalt. Methods for determination of silver 1n nickel

Jlata sBeaenng 2003—07—01

1 O0aacTp npuMeHeHns

Hacrogiumii ctanaapT ycTaHaBIUBacT aTOMHO-a0COPOIIMOHHBIC MCTOABI OIPCACIICHUS ccpcopa Mpu
maccopoid gose ot 0,00001 % no 0,0030 % B nepBuuHOoM HuUKcesace rno [OCT §49.

2 HopmatusHbie CCBLIKHA

B HacrosiueM ctaHaapTe UCTIOAb30BaHbl CCbUIKU Ha CICAYIOLIUC CTAHIAPTHI:
[OCT 849—97 Huxkcnb riepBUYHbBbIN. TCXHUUYCCKUC YCIIOBUY
[OCT 4461—77 Kucnora azoTtHasl. TeXHUUCCKUC YCITOBUS

[OCT 5457—75 AucTUICH pAaCTBOPCHHbLIU U ra3000pa3Hblil TCXHUYCCKUM. [CXHUUCCKUC YCIIOBUS
[OCT 6836—80 Cecpcbpo U cepeOpsiHbIC cI1aBbl. Mapku

[OCT 9722—97 llopomiok HUKCIICBBIN. | CcXHUYCCKUC VCITOBUS

[OCT 10157—79 AproH rasoo0pasHbii U XKUAKUN. TcXHUYCCKUC YCITOBUS

[OCT 11125—84 Kucnora azorHass oCO00M YUCTOTHI. I CXHUUYCCKUC YCIIOBUS
[OCT 13047.1—2002 Huxkcns., Kobanst. O011Me TpcOOBAHMUS K MCTOAAM aHalu3a

3 O0mue TpeOoOBaHusa N TpedOBaHNA 0€30MACHOCTH

O011Me TpcOOBaHMY K MCTOJaM aHa/lyv3a U TpcOOBaHMS OC30MACHOCTH IIPU BBITIOJHCHUU padboOT — I10
[OCT 13047.1.

4 ATOMHO-a0COpPOLMOHHBIM METOJ C DJEKTPOTEePMHYECKOIl aTOMHU3aLnei
(119 MaccoBbix ao0Jeii cepeopa ot 0,00001 % no 0,0010 %)

4.1 Metoa anainza

MeToa OCHOBAH Ha U3MCPCHMWHU ITOTJIOLUCHUS TPU JUTMHC BOJIHBI 328,1 HM pC30HAHCHOTIO U3JIVYCHUS
AaTOMaAMU ccpcbOpa, 00Opa3vIOUIMMUCS B PC3Y/IbTATC AJICKTPOTCPMUUYCCKOU aTOMU3ALMU pacTBOpa IpooLl.

4.2 Cpencrsa u3MepeHMid, BCIIOMOTaTedbHbIE YCTPOMCTBA, MATEPHAJIbI, PEAKTHBbI, PACTBOPDI

ATOMHO-a0COPOLMOHHBIU CIICKTPOPOTOMCTP, OOCCIICUMUBAIOLINHT ITPOBCIACHUC U3MCPCHUU C BJICKTPO-

TCDMH‘{CCKOﬁ HTOMHC’)HHHCITI,! KOPPCKUNMIO HCCCJIICKTHBHOIO TTOINVIOHICHNWA 11 aBTOMATHUSHMPOBAHHVIO 110144y
PaCTBOPAd B ATOMW3ATODP.

JlaMIia ¢ nmoJibIM KaTOJAO0M AJISI BO3OVKACHUS CIICKTpalbHOU JIMHUM ccpcoOpa.
AproH razooopasubiyi no [ OCT 10157,
DunbTpbl 00¢330JCHHBIC MO 1| UM Apyrue cpcaHcil MIOTHOCTH.

Kucnora azorHag no [OCT 4461, npu HCOOXOOAMMOCTM OYMUICHHAs T[ICPCTOHKOMU, WIU IO
[OCT 11125, pazoasacunaga 1:1, 119 u 1:19.

U3nanne odunmajibHoe
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[Topoinoxk Hukenessid o 'OCT 9722 unu craHgapTHbIM 00pa3eil cocTaBa HUKCIIS ¢ YCTAHOBIICHHOM
MacCOBOM J10JICH ccpebpa.

Cepeopo o [OCT 6836.

PacTtBophl cepebpa U3BCCTHOU KOHLICHTPALIMHA.

PactBop A MaccoBoii koHlcHTpauu cepeodpa 0,0001 r/cm3: B ctakaH BMecTuMOCcThIO 100 cMm? nmome-
1aroT HaBecky cepedpa maccoit 00,1000 r, npunusaiotr 15—20 cM? a30THOM KUCIOTHI, paszoapicHHON [:1,
PACTBOPAIOT IIPU HAPCBAHWUU, KUIIATAT 2—3 MHWH, OXJIAXAAIOT, MCPCBOASIT PACTBOP B MCPHVIO KOJIOY
pMccTuMocTbio 1000 cM3, nmpunusaroT 50 cM® a30THOI KUCIOTHI, pa3zdbaBiacHHONU |:1, J0IMBAIOT 10 MCTKHU
BOJAOM U XpPaHIT B 3aTCMHCHHOM MCCTC.

PactBop b MaccoBoil koHucHTpauuu cepcopa 0,00001 r/cm?3: B MepHYIO K0JIOY BMecTUMOCTBIO 100 cM?
oroupatot [0 cM? pactBopa A M JOJUBAIOT A0 MCTKHM a30THOH KUCJIOTOU, pa3dapicHHON [:19.

PactBop B maccoBoil xoHucHTpauuu ccpebdbpa 0,000001 r/cm?; B MCPHYIO KOJOY BMCCTUMOCTBIO
100 cMm? orOupatot 10 cMm? pacTtBopa b U nonuBaloT 10 MCTKM a30THOM KUCIOTOH, pa3zdasicHHOM 1:19.

PactBop [ maccoBoii koHucHtpauu cepeopa 0,0000002 r/cm?: B MCpPHYIO KOJIOY BMCCTUMOCTBIO
100 cm3 orOupator 20 cM? pactBopa B ¥ nonmuBaloT 10 MCTKU a30THOM KMUCJIOTOM, pa3daBiacHHON 1:19.

4.3 lloaroroBka K aHa/JIHu3y

4.3.1 Hnga rpaayupoBoUyHOro rpapuka I mnpu onpciacjcHUMM MACCOBBIX AOJCH cepcOpa He Oolice
0,000 % B cTakaHbl U1K KOJObLI BMccTUMOCTBIO 250 cm? momelnator Haecku Maccoit [,000 r npob
HUKCJICBOTO I1OPOLIKA WM CTAaHJAapTHOTO 00pa3lla COCTaBa HUKC/IE € YCTAHOBJICHHOM MacCOBOW HOJICH
ccpeopa He 6osec 0,00001 %. Yucno HaBCCOK AOJJKHO COOTBCTCTBOBATH YUCIY TOUCK IPaJyUPOBOYHOIO
rpadpukKa, BKJI104ask KOHTPOJIbHBIN OIIbIT.

K nmpobam npunusawoT 15—20 cMm? a30THOU KUCIOTHI, pa3zdbapicHHOU |1, pacTBOPSIOT NMpU Harpe-
BaHUU. [lpu HCIIONB30BAaHUU HHUKCJICBOTO IMOPOLUKA PAcCTBOPBI (PUIBTPYIOT 4cpce3 (PUIALTPHI (KpacHas
UM Ocyiag JcHTa), MNPCABApUTCIbHO IIPOMbBITBIC 2—3 pas3a a30THOM KUCIOTOHM, pasdaBicHHOU [:9,
GUIbTPHI NMpoMbIBalOT 2—3 pas3a Boaoil. PacTBopbl BolnapusaloT 10 oobeMma 10—15 cMm?, npuiuBaloT
40—50 cMm? BOAbI, HATPCBAIOT 10 KUIICHHUS, OXJAXIAIOT, MCPCBOASAT B MCPHbBIC KOJIObl BMCCTUMOCTDIO
100 cm?.

B xonow1 otoupatot 0.,5; 1,0; 2,0; 4,0; 5,0 cm? pactBopa [, B KOJIOY € pacTBOPOM KOHTPOJILHOTO OTILITA
paAcTBOP ccpcOpa HC BBOISIT, JOJUBAIOT 10 MCTKHM BOJOM M U3MCPSIIOT aOCOPOLIMIO, KaK VKa3aHo B 4.4.

Macca cepebpa B pacTtBopax AJisl rpaiyupoBodHoro rpaguka | cocrariasger 0,0000001; 0,0000002;
0,0000004:; 0,0000008; 0,0000010 r.

4.3.2 Jng rpaayupoBOYHOro rpaduka 2 rnpu onpeacjicHUM MacCOBBIX A0JcH cepedpa cbinie 0,0001 %
no 0,0010 % B crakanbl WM KoJ0bI BMccTUMOCTBIO 250 cMm? momernator HaBecku Maccoil 0,500 r npo0
HUKCJICBOTO ITOPOLIKA MM CTAHIAPTHOTO 00pasla cocraBa HUKCJS ¢ YCTAHOBJICHHOM MACCOBOW H0JICH
ccpeopa He 0osee 0,0001 %. Yucino HaBCCOK JOKHO COOTBCTCTBOBATH YUCIY TOUYCK [PaZVHMPOBOYHOIO
rpapuka, BKIII04ass KOHTPOJIbHbIN OIbIT.

[Tpo0OnlI pacTBOpAIOT, Kak ykazaHo B 4.3.1. B Mcpublc k0a10b1 otOupatot 0.5; 1,0; 2,0; 3,0; 4,0; 5,0 cm?
pacTBOpa B, B K010y ¢ paCTBOPOM KOHTPOJIBHOTIO OIIbITA PACTBOP ccpcOpa HC BBOJAST, AOJTMUBAIOT 10 MCTKH
BOJAOM M U3MCPLIOT adCOPOLNIO, KaK YKa3aHo B 4.4,

Macca cepebpa B pacTBOpax AJisl I'palyUpoBOYHOTro rpadguka 2 cocraniasgcer 0,0000005; 0,0000010;
0,0000020:; 0,0000030; 0,0000040: 0,0000050 r.

4.4 l1lpoBenenue aHajiIu3sa

B crakan wiu Koa0Oy BMccTUMOCTBIO 250 cM? momernatoT HaBecky Tipodonl Maccoil 1,000 r npu
OIIPCJCJICHUU MAacCOBBIX A0JIcii ccpcoOpa He Oosice 0,0001 % wunu maccoir 0,500 r npu omnpciacicHUU
MaccoBbIX foJicit cepcebdpa caoiie 0,0001 % npunusaiot 15—20 cMm? a30THOU KUCTOTHI, pa3zdasicHHON 1:1,
PACTBOPSIOT MPU HArpcBaHMU, BbITIAPUBAIOT 10 00beMa S—7 cM3, OXJTaXaaloT, MCPCBOASIT B MCPHYIO KOJI0Y
BMCCTUMOCTBIO 100 ¢cM?3, J0JUBAIOT O MCTKM BOJIOM.

M3MepsiroT abcopOLIUMIo pacTBOPA NMPOOLI U COOTBCTCTBYIOLLUMX PACTBOPOB AJIS TPAAVUPOBKHU IIPU JJIUHC
BOJIHBI 328,1 HM, LIUPUHC LUCIU HC OoJice 1,0 HM € KOppCKUMCH HCCCICKTUBHOIO IMOIVIOUICHHUS B TOKC
aproHa HC MCHCC JBYX pa3s, IMOCJICAOBATC/ILHO BBOAS MX B aTOMU3ATOD. B 3aBUCHUMOCTU OT TUIlA CIICKTPO-
oroMeTpa noadupaloT onTuMalbHblil 00neM pactBopa oT 0,005 1o 0,050 cM? Ui onTUMAaJbHOC BPCMSI
A5P030JIbHOI0 paclriblicHusg oT > 10 d0 c¢. IlpoMBIBAlOT CUCTCMY BOJOH, IPOBCPSIIOT HVJICBYIO TOUKY U
CTAOUJILHOCTD IpaayupoBOYHOro rpadpuka. Aag rnmpoBepKU HYJICBOU TOYKHM MCIIONL3VIOT PACTBOP COOTBCT-
CTBYIOLICIO KOHTPOJILHOI'O OIIbITA, ITOATOTOBJICHHLIU, KaK yKa3aHo B 4.3.

[Ton®bop onTUMabHBIX TCMIICPATYPHBIX PCXKMUMOB AJISI aTOMU3aTopa IPOBOAST MHAWBUAYAJIBHO IS
MMPUMCHSICMOTIO CIICKTpO(OTOMCTpA [0 pacTBOpaM A1 I'PaJIyVUPOBKHU.

PcxoMeHAYCMBIC YCIIOBUS pabOThHl aTOMU34aTOpa yKasaHbl B Tadbuuc 1.
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HaunmcHoBaHue ctaaiu Temmepatypa, C Bpewms, ¢
Cyuika 150—160 2—20
O30/1eHH1E 400—600 10—20
ATOMHM 3a1{U 4 1900—2300 4—35

[1o 3HaucHUAM abCOpPOLMHU PACTBOPOB LIS I'PAaIVUPOBKM M COOTBCTCTBYIOLIIMM MM MaccaM ccpcOpa
CTPOSIT I'PaAyuPOBOYHBIN IrpadUk.
[1o 3HaycHHUIO abcopOLIMU pacTBOpa MPOOLI HAXOAST Maccy cepcopa Mo COOTBCTCTBYIOUICMY IPaJiyU-

POBOYHOMY I'padUKy.
4.5 O0paboTKa pe3yJbTaToB aHAIN3A

MaccoBylo 10110 cepcopa B ripooc X, %, BBIUUCISIOT 110 (POPMVYIIC

M‘-’C
X=—7100,

roc M, — macca cepcOpa B pacTBOPC MPoOkI, T
M — macca HaBCCKHU I1poObI, T.
4.6 KoHTpOJb TOYHOCTH aHAIHN3A
KOHTpOJIb MCTPOJIOTMUYCCKUX XapaKTCPUCTUK PC3yabTaTOB aHaniu3a rpopoadat o [OCT 13047.1.

HopMaTuBbl KOHTPOJISI U ITOIPCLIHOCTD MCTOJA aHaJMW3a IIPUBCIACHBI B TA0IMLIC 2.

Tadonuua 2 — HopMaTtuBbl KOHTPOJIS U MOrpelIHOCTE METO1Aa aHallnu3a

(1)

B npoueHTax

MaccoBag 10,151 ceped-

JlonyckaeMbie
PACXOXKACHUS
PE3VJILTATOB JABYX

JlonyckaemMblie
PACXOXKACHUS
PE3Y,ILTATOB TPEX

JlonyckaeMbie
PACXOXKICHHS IBVX

o [PCIIHOCTDL MECTOHd

pa aHaami3a A
[apajjieabHbIX [1apasICabHbIX pe3y;1bTaToB aHanmsa [
orpencaecHnn d, OTipeneeHNN 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

-

-

-

-

-P

S ATOoMHO-a0COPOLMOHHBINA MeTO/ C IJIAMEHHOM aTOMU3alueii
(119 MaccoBbix joJ1ei cepeopa ot 0,0002 % no 0,0030 %)

5.1 Meroa anamsa

McToa OCHOBAH HA M3MCPCHMMU ITOITIOLUCHMS ITPU AJIMHC BOJIHBI 328,1 HM pC30HAHCHOTO U3JIVYCHUS
aTOMaMM ccpcoOpa, o0pa3vIoIIMMHUCS B PC3Y/IbTATC aTOMU3allMUM ITPU BBCJACHMM pacTBOpa MpoObl B IJIaMs

AlICTUIICH-BO3JIVX.

5.2 CpencrBa H3MepeHHii, BCIOMOTraTe/jbHble YCTPOMCTBA, MATEPHAIbI, PEAKTHBbI, PACTBOPHI
ATOMHO-a0COPOLMOHHBIN CIICKTPOMOTOMCTP, OOCCIICYMBAIOILIMM ITPOBCACHUC UBMCPCHHUHU B IJITaMCHU

dLCTHJICH-BO3VX.

JlaMrma ¢ mosibIM KaTtojaoM /151 BO3OYKACHUS CIICKTPaIbHOM JTMHUU cCpcoOpa.
AlietuiicH razooopassbidl 1o [ OCT 5457.
DunbpTpbl 00¢330JCHHLBIC 10 | 1| UM Apyrue cpeaHcd IITOTHOCTH.

Kucmnora azorHas no [OCT 4461,
[OCT 11125, pazoaBncuHag 1:1, 1:9 u 1:19.

ITPA HCOOXOJUMMOCTU OYUUICHHAs HCpCl"OHKOﬁ,

MJIN I10

[Topoiiok HukeneBeiil o 'OCT 9722 unu cranaapTHbIM 00pas3ell cOCTaBa HUKCIS ¢ YCTAHOBJICHHOMN

MacCcoOBOI1 noJici cepcbpa He oolee 00,0002 %.
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Cepebopo o [OCT 6836.

PactBOopbl cepedOpa UBBCCTHOM KOHIICHTPALIUU.

PactBop A MaccoBoil KoHucHTpauuu cepebpa 0,0001 r/cm? rortoar, Kak ykazaHo B 4.2.

PactBop b MaccoBoil koHucHTpauuu cepcdpa 0,00001 r/cm? roroar, Kak ykazaHo B 4.2.

5.3 lloaroroBka K aHa/Iu3y

JIns rpanyupoBoyHOro rpaduka B cTaKaHbl MM KOJOBI BMCCTUMOCTBIO 250 cM? moMcuialoT HaABCCKU
Maccou 3,000 r npod HUKCICBOTO [TOPOLIKA UM CTAHAAPTHOTO 00pa3la coCTaBa HUKCIS ¢ VCTAHOBJICHHOM
MaCcCOBOM A0Jci cepcOpa. Huco HABCCOK JOIKHO COOTBCTCTBOBATDL YMCIY TOUCK I'PAAYUPOBOYHOIO Ipa-
(prKa, BKJII0YAs] KOHTPOJIbHbBIU OIIbIT.

K nmpodam npunusatot 25—30 cM? a30THOM KUCIOTHI, pa3dasicHHON 1:1, pacTBOpSIOT NMpU Harpcea-
HUU. [1pu UCITONB30BAHUM HUKCJICBOIO TOPOLIKA PACTBOPBI (PUJILTPYIOT YCpPC3 (PWILTPLI (KpacHasl WM OcJiast
JICHTA), TIPCABAPUTCIIBHO IIPOMBITBIC 2—3 pa3a a30THOU KUCJIOTOU, pa3daBicHHOU 19, GUIBTPHI ITPOMbBIBAIOT
2—3 paza ropsiycit Boaoil. PactBopnl BbimapupaioT 10 oowema 10—15 om?, npuwiusaror 40—50 cM? Bojbl,
HarpcBaloT 10 KUIICHUS, OXJIAXIAloT, NCPCBOISIT B MCPHBIC KOJIObI BMcCTUMOCTBIO 100 cMm?.

B xonow! otouparot 0.5; 1,0; 2,0; 4,0; 6.0; 8,0; 10,0 cm3 pactBopa b, B Kondy ¢ pacTBOPOM KOHTPOJIb-
HOTO OTIbITA PACTBOP cepcOpa HC BBOJAT, JOJIMBAIOT 4O MCTKH BOJOW U U3MCPSIOT aOCOPOLIMIO, KAK YKA3aHO
B J.4.

Macca cepeopa B pacTtBopax s rpaayupoBku cocraniseT 0,000005; 0,000010; 0,000020; 0,000040;
0,000060; 0,000080:; 0,000100 r.

5.4 1lpoBenenue anaimsa

B crakan unu xoa0y BMcCTUMOCTBIO 250 cM? moMeliaoT HaBecKy npoobul Maccoii 3,000 r, npuiuBaioT
25—30 cM? a3oTHOIl KUCIIOTBHI, pasdapicHHON [:1, pacTBOpsIOT IpU HarpcBaHWU, KUMATAT 2—3 MUH,
BbITIApUBAIOT /10 00beMa 15—20 cM?, npunusaioT Boay 10 50—60 cMm?, oxyaxialoT, NepecBOAST pacTBOP B
MCPHVIO KOJ0Y BMccTUMOCTBIO 100 cM?, J01MBaIOT 10 MCTKM BOJIOH.

M3mepsioT adbcopbLuio pacTBopa NMpoodbI MU pacTBOPOB AJIS TPAAVUPOBKHU TIPU JJIMHC BOJIHBI 328,1 HM,
HIMPUHC UIc/IM Hce Oosice 1,0 HM HC MCHeC JIBYX pas, I[OCJICAOBATCIIBHO BBOAS UX B IJ1aMsl, ITPOMBIBAIOT
CUCTCMY BOAOM, MPOBCPSIOT HVYJICBVIO TOYKY M CTAOMJIBHOCTDL I'PAJAYUPOBOYHOTO rpadpuka. s nmpoBcpKU
HYJICBOM TOYKH MCIIOJIB3VIOT PACTBOP KOHTPOJIbLHOTO OIbITA, [TOATOTOBJICHHBIM, KaK yKa3aHo B J.3.

[1o 3HaucHUAM ad0COPOLMU PACTBOPOB LIS IPAAYUPOBKU M COOTBCTCTBYIOLLMM MM MaccaM ccpcOpa
CTPOST I'padyupPOBOUYIIBIN Irpaduk.

[1o 3HauYCHUIO a0COPOLIMU pacTBOpaA MMPOOLI HAXOJAT MACCY cecpcOpa Mo rpaayrupoBOUHOMY IpauKy.

5.5 O0pabGoTka pe3yabTaTOB aHAJIN3A

MaccoBy1o J10J110 cecpeopa B 1pode X, %, BbIYUCIISIOT 110 (POPMYJIC

MI
X=—2100, (2)

rac M, — macca cepcOpa B pacTBOPC MPoOOkI, T;
M — macca HaBCCKU IMPOOHI, T.
5.6 KoHTpoJb TOYHOCTH aHAJIHN3A
KOHTpOIb MCTPOJIOTUYCCKUX XapaKTCPUCTUK PC3yabTaTOB aHalu3a nporoadat rno [ OCT 13047.1.
HopMaTuBbl KOHTPOJISI U MTOTPCUIHOCTL MCTOJa aHa/lv3a IIPUBCACHBI B TAOJULIC 2.

[ITPNJIOKEHHWE A
(CIIpaBOUYHOE)

budanorpadusg

1] TY 6-09-1678—95% DunbTpbl 00€330J/IcHHBIE (KpacHasl, 0easl, CUHSS JEHTHI)

* HetcrByeT Ha TeppuTopuu Poccuiickoil Peaepaninn.
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