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M E XKT OCVY JAAPCTIBEHMH B U CTAH IO AUPT

HUKE/Ib. KObBAJIbT

Metoapl onpeneieHus CBUHIA

Nickel. Cobalt.
Methods for determination of lead

JlaTta Begennsg 2003—07—01

1 O0aacTp npuMeHeHus

Hacrosginui CTaHAapT YCTaHAaBJIMBACT HTOMHOHH6COD6HHOHHMC MCTOADbI OIIPCACJICHNMA CBWHUA ITIPpH

MaccoBou nosic ot 00,0001 % no 0,010 % B nepBuyHoM Hukcie no ['OCT 849, HUKCICBOM ITOPOLIKC 10
[OCT 9722 u kooanste mo 'OCT 123.

2 HopmatusHbie CCBLIKH

B HacTosiieM cTaHAAPTC UCIIOAb30BAHbI CChIJIKM HA CICAVIOLUIUC CTAHAAPTHI:
[OCT 123—98 Kobanbr. TexHuyeckue yCioBUS

[OCT 849—97 Huxcap nepBUYHbIN. TexXHUYCCKUC VCITOBUS

[OCT 3778—98 CauHcl. TexHuuccKkue yCaI0OBUS

[OCT 4236—77 CsuHcu (I1) azorHokucasiil. TexHuucckue ycaoBUs

[OCT 4461—77 Kucnora azorHas. TeXxHUUCCKUC YCITOBUS

[OCT 5457—75 AuCTUICH pAaCTBOPCHHBIM U ra3000pa3Hblil TCXHUYCCKUN. TCXHUUCCKUC YCIIOBUS
[OCT 9722—97 llopomiok HUKCIICBBIN. | eXHUYCCKUC VCITOBUY

[OCT 10157—79 AproH razoo0pa3Hblil U KUAKUNU. TCXHUYCCKUC VCITOBUSY

[OCT 11125—84 Kucnora azorHass oco00i YUMCTOThI. 1CXHUYCCKUC VCIIOBUS
[OCT 13047.1—2002 Huxkens., Kodanst. O011Me TpcOOBAHUS K MCTOJAaM aHalu3a
[OCT 22861—93 CBUHCI BbICOKOW YUCTOTHI. TCXHUUYCCKUC YCTTOBUS]

3 O0mmue TpeOoOBaHuA M TpeOOBaHUA 0€30aACHOCTH

O011Me TpcOOBaHUA K MCTOJaM aHa/lv3a U TpcOoBaHMs OC30MacHOCTHU IPU BLITTIOJHCHUU paboT — I10
[OCT 13047.1.

4 ATOMHO-20COPOLMOHHBIM METOJ C DJIEKTPOTEPMHUYECKON aToOMHU3anuen

4.1 Meroa anaimsa

MeceTon OCHOBAH HAa M3MCPCHUHU ITOTJIOLUCHUS IPU JJTMHC BOJIHBI 283,3 HM PC30HAHCHOTO U3JIVYCHUS
ATOMAaMHU CBUHLA, O0PA3YIOLUIUMUCA B PC3V/IbTATC SJICKTPOTCPMUUCCKOM ATOMU3ALIUN pacTBOpPA ITPOOHI.

4.2 CpencrBa u3MepeHHii, BCIOMOTaTe/IbHbIE YCTPOMCTBA, MAaTEPHAIbI, PEAKTHBBI, PACTBOPHI

ATOMHO-a0COPOLIMOHHBIN CIICKTPOPOTOMECTP, OOCCIICUUBAIOLIIMN TTPOBCACHUC U3MCPCHUH C 3JICKTPO-
TCPMUUYCCKOM aroMu3aluucii, KOPPCKLUMUK HCCCJACKTUBHOIO IMOMIOUICHUS M aBTOMATU3MPOBAHHYIO [10/1A4y
pacTBOpa B aTOMMU3ATOD.

JlaMria ¢ moJibIM KaToaoM AJISl BO30VKACHUS CIICKTPaJbHOW JIMHUM CBUHIIA.

AproH razooopasHsi 1o [ OCT 10157,

DunpTpbl 00¢330JCHHBIC 110 [1| WKW Apyruce cpcaHci MIOTHOCTH.

U3nanne opuuuaibHoe
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Kucnora azotHas no [OCT 4461, npu HCOOXOAMMOCTM OYMUICHHAS I[ICPCTOHKOM, WU IO
[OCT 11125, pazoasincHHag [:1, 1:9 u 1:19.
CuHcu o 'OCT 3778 unu no 'OCT 22861.

CeuHcll azotHokucabiy o ['OCT 4236.

[Toporrok Huxenessid o OCT 9722 unu craHgapTHbI 00pas3cll cocTaBa HUKCIIST ¢ YCTAHOBJICHHOM
MAacCcOBOI noJicit ceuHLa He oosice 0.0001 %.

Kobaner no 1'OCT 123 nam craHaapTHbIM 00pas3Cil cOCTaBa KOOAIbTa ¢ YCTAHOBJICHHOM MACCOBOMU
noscii ceuHa He 6osece 0.0001 %.

PactBopbl CBUHIIA U3BCCTHOM KOHLICHTPALIMH.

PactBop A maccoBoil koHucHTpauuu cuHua 0,000 r/cm® M3 CBUMHIA: HABCCKY CBUHIIA MAacCCO
0,5000 r moMcIIAIOT B CTakaH BMCCTUMOCTbIO 250 cM?, npuuBaioT 30—40 cM’ a30THOI KUCIO0ThI, pa3bas-
JcHHOH 1:1, pacTBOPSIOT MpU HArpeBaHUU, KUMATAT 2—3 MUH, OXJIaXKAalOT, pacTBOP IICPCBOJASIT B MCPHVIO
K010y BMccTUMOCThio 500 cm?, npunupaior 30—40 cm® a30THOI KUCIOTHI, pa3baricHHON 1:1, 10JIUBAIOT
10 MCTKH BOJIOM.

PactBop A maccoBoit KoHneHTpanuu ceunia 0,001 r/cM’ M3 a30THOKUCIOTO CBUHIIA, HABCCKY A30T-
HOKMCJIOrO CBUHIIA Maccoi 1,5980 r moMellatoT B cTakaH BMCCTUMOCThIO 250 cm?, npunusaior 40—50 cm?
BOJAbI U 5 CM® a30THOU KUCJIOTbI, pa30aBIcHHON 1:1, pacTBOPSIOT MPU HATPCBAHUM, KUIATIT 2—3 MUH,
OXJIAXJIAIOT, PACTBOP MCPCBOJIAT B MCPHYIO KO0y BMccTUMOCTbIO 500 cMm?, npunusator 40—350 cM® a30THOI
KMCJIOThI, pa3daBjcHHOM 1.1, 1OJ1MBAIOT 10 MCTKH BOJOM.

Pacteop B mMaccopoit xonneHtpauuu ceunna 0,0001 r/cm’: B MCpHYIO K0JIOY BMecTUMOCThIO 100 cm?
otoupaiotr 10 cM’ pacTBOpa A M J0JMBAIOT 10 MCTKM a30THOM KUCJIOTO, pazdapicHHOM 1:19.

Pacteop B maccoBoii koHeHTpanuu ceunna 0.00001 r/cm?: B MepHYIO K016y BMecTUMOCThio 100 cMm?

oroupatot 10 cMm® pactBopa b 1 H0AMBAIOT 10 MCTKHM a30THOM KUCJIOTOM, pa3bapicHHOM 1:19.
Pacteop ' MaccoBoii xoHucHTpauuu ceuHua 0,000001 r/cm’: B McepHVIO KOAOY BMCCTUMOCTBIO

100 cm® orbupator 10 cM® pacTBopa B 1 101MBaIOT 10 MCTKM a30THOM KHUCIOTOM, pa3dapacHHOM 1:19.

4.3 lloaroroBka K aHAJIU3Y

4.3.1 Ang rpaayupoBoyHOro rpadguxka | npu onpciacjicHUM MAaCCOBBIX J0JICHM CBUMHLA HC 0o0Jice
0,0010 % B cTakaHbl WIM KOJOB BMCCTUMOCTBIO 250 cM’ momeiiaroT HaBccku Maccoit 1,000 r npob
HUKCJICBOIO IMOPOLLIKa UMJIM KobajibTa MJIU CTAHJAApPTHOIO 0o0Opaslia cocTraBa HUKCIS MJIM KOoDajbTa C yCTa-
HOBJICHHOM MacCOBOM J10JIcM CBMHLA. YHUCII0 HABCCOK AOJ/KHO COOTBCTCTBOBATHL YMCIY TOUCK I'DAIVUPO-
BOUYHOTO I'papuKa, BKIHOUAs] KOHTPOJIbHbLIN OIIbIT.

Hagccku pacTBOPSIOT Mpu HarpeBaHuu 15—20 cM’ a30THON KUCTOThI, pasdasicHHou [:1. IMpu
HCITOJIb30BAHUM HUKCIICBOIO ITOPOLIKA pACTBOPLI (PUIILTPVIOT Ucpe3 (PUIBLTPLI (KpacHas WU OcJiasi JICHTA),
MMPCABAPUTC/ILHO IMPOMBITHIC 2—3 pas3a a30THOU KUCIOTOM, pasdbaBiicHHOU 1:9, GUILTPL IIPOMbBIBAIOT
2—3 pasza ropsiucii Bojoi. PacTBopbl BbIapuBaioT 10 oobeMa 10—15 cm?’, npuaupaiot 40—50 cMm® BoAkI,
HAIPCBAIOT 10 KHUTICHUS, OXJIAXAIOT, MICPCBOAST B MCPHbBIC KOOI BMcCcTUMOCTbhIO 100 cm”.

B k01661 otéupator 1,0; 2,0; 4.0; 6,0; 8,0; 10,0 cM’ pacTBopa I, B KOJIOY ¢ paCTBOPOM KOHTPOJILHOTO
OIlbITa PACTBOP CBMHLA HC BBOAST, JOJIMBAIOT 40 MCTKU BOAOKU U U3MCPSIOT Aa0OCOPOLIMIO, KaK yvKa3aHo B 4.4,

Macca cBUHIIA B pacTBopax AJ1s rpaayuposku coctanigcer 0,000001; 0,000002; 0,000004: 0,000006:
0,000008; 0,000010 r.

4.3.2 g rpanyupoBOYHOTo rpadpuka 2 rpu ornpcacaicHUU MacCoOBbIX A0Jcii cBUHIA cBbilc 0,0010 %
B MCPHbIC KOJ10bI BMecTUMOCTbIO 100 cM? otOupator no 10 cm? pacTBopa KOHTPOJIBHOTO OIMbITA, MOArOTOR-
JICHHOTO, Kak ykazaHo B 4.3.1, seomsat 1,0; 2.0; 4,0; 6,0; 8,0; 10,0 cm® pactBopa I', B 0fiHY U3 KOJO C
PACTBOPOM KOHTPOJIbHOIO OIIbITA PACTBOP CBHMHLIA HC BBOAMT, JOJMBAIOT A0 MCTKHU A30THOM KUCIIOTOMH,
pa3z0apiIcHHON 1:19, U U3MepsoT adbcopOLUIo, KAaK yKazaHo B 4.4.

Macca ¢BMHUIA B pacTBOpax A/ I'palyupoBKU ykasaHa B 4.3.1.

4.4 llpoBeaeHue aHajansa

B ctakan uau Kosa6y BMCCTUMOCTbIO 250 cM® momeiaioT HaBecky npobbl maccoit 1,000 r, mpuinBaioT
[5—20 cM® a30THOI KHUCJIOTHI, pa3daBicHHOU 1:1, pacTBOPSIIOT NMPU HAIPCBAHUM, BbITIAPUBAIOT /10 0OBCMA
5—7 cM?, epeBOAST B MCPHYIO KOJIOY BMCCTUMOCTbIO 100 ¢M?, OXJTaX/IAI0T U I0JMBAIOT 10 MCTKU BOJOM.

[Tpu maccoroit noie ceunua cabiie 0,0010 % B MepHYIO Koby BMccTUMOCTbio 100 cM® oTOUpaIoT
ATMKBOTHYIO YaCTh PACTBOPA 00 beMOM 10 ¢M?, HOJIMBAIOT 10 MCTKHU a30THOI KUCJIOTOM, pa3daBicHHOM 1:19.

M3MepsioT a0CopOLLMI0 pacTBOPA IMPOOLI U COOTBCTCTBYIOLIIMX PACTBOPOB AJISI TPALVUPOBKHU T1PU JJIUHC
BOJIHbI 283.3 HM, LWIMPUHC LIcad He 0osiee 1,0 HM ¢ KOppeKUMCH HCCCJIICKTUBHOTIO ITOIJIOLUCHUS B TOKC
aproHa HC MCHCC JIBYX pas, [10CJICAOBATCIIBHO BBOAS MX B aTOMU3aTOp. B 3aBUCHMMOCTU OT TUIIA CIICKTPO-
(hoToMeTpa MOAGUPAIOT ONITUMAIbHBIIN 00beM pacTBopa oT 0,010 10 0,050 cM® Wiu onTUMAaTbHOC BPCMS
a3pO030JIbHOTO pacnblIcHUd oT 5> 10 50 c¢. [lpoMbIBarOT CMCTCMY BOIOH, IIPOBCPSIOT HYJCBYIO TOUYKY U
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CTA0MJIBHOCTD I'PaAyUpPOBOYHOIO rpaduka. iasg npoBepku HYJICBOU TOYKM MCIIONBL3VIOT PacTBOP COOTBCT-
CTBVIOLLICTO KOHTPOJILHOTO OIIbITA, MOJArMOTOBICHHBIN, KakK yKa3aHo B 4.3.

HOI{6OD OITTUMA/IbHDIX TCMIICPATYPHDLIX PCAKMMOB AJIX ATOMW34ATOPaA IMPOBOAAT MHAWMBMAYAJIbBHO HJI4

MIPUMCHSICMOIO CIICKTpO(rOTOMCTpPA IO pacTBOpaM ISl I'PaJyUPOBKHU.

PcxomMmceHayeMbIC yei1oBUS pabOThl aToOMU3aTOpa yKa3aHbl B Taouice 1.

Tadonauya |l — YcaoBug padoTel aTOMHK3aTOpa

HaumcHoBaue craanu Temnepartypa, C Bpewms, ¢
Cyuika 150—200 2—15
O301eHUE 600—800 10—20
ATOMM3aLU S 1800—2100 4—5

[1o 3HaucHUAM adCOPOUMU PACTBOPOB ISl IPAAYUMPOBKM M COOTBCTCTBVIOLIMM MM MaccaM CBUHLA
CTPOSIT I'PaAyuPOBOYHLIC TPAPUKH.

[1o 3HaucHMIO AdCcOpOLMHU pacTBOpa MPOOLI HAXOAIT MACCY CBUMHIA IO COOTBCTCTBYIOLICMY Ipaayi-
POBOYHOMY IpadUKYy.

4.5 O0paGoTKa pe3yabTATOB aHAIN3A

MaccoBy1o 10110 ¢CBUHIA B Npodc X, %, BLIYUCISIOT 110 (hopMyJIC

M K
. X
M

X 100. (1)

rac M, — macca ¢CBMHIA B pacTBOPC IPOOkI, T;
K — KosdPuuUMcHT pa3daBICHUS pacTBOpPaA IMPOOBLI;
M — macca HaBCCKU IpoOBbI, T.
4.6 KoHTpo/b TOYHOCTH aHAIN3A
KOHTPO/Ib MCTPOJIOTMUCCKMX XapaKTCPUCTUK PC3y/ibTaTOB aHanu3a rporoadat rno [ OCT 13047.1.
HopMaTuBbl KOHTPOJISI U MOTPCLIHOCTb MCTO/IA aHa/lku3a IPUBCACHbBI B TAOIUIIC 2.

Taonunua 2 — HopMatuBbl KOHTPOJISI ¥ MOTPELIHOCTL METOJ1a aHaIn3a

B ripoueHTax

JlonycKacMbie JlonyckacMbie TomyeKaeMbIC
MaccoBas nong PACXOKICHUS PE3VJbTATOB PACXOKICHUS Pe3VAbLTATOB f - IHorpemiHocTb
CBUHIIA ABYX TapaICIbHbIX TpeX MapaICiIbHbIX pdcmi}me}{mi ’HBY?( MCTOIA aHanausa A
OTIpencaAcHUN d OTIpENCICHUN dy PE3YLTATOR atatnsa D
0,00010 0,00003 0,00004 0,00006 0,00004
0),00030 0,00003 0,00006 0,00010 0,00007
0),00050 0,00007 0,00008 0,00014 0,00010
0,00100 0,00010 0,00012 0,00020 0,00015
0,0030 0,0004 0,0005 0,0007 0,0005
10,0050 10,0006 10,0007 0,0012 10,0008
10,0100 0,0010 0,0012 0,0020 0,0015

S ATOMHO-a0COPOLMOHHBIIA MEeTOJ C IJIAMEHHOM aTOMH3alueii
(n1g maccosbix goJieil csuana ot 0,002 % no 0,010 %)

5.1 Meroa anamsa
McToa OCHOBAH Ha U3MCPCHUMU ITOTJIOLICHUS ITPU JJIMHC BOJIHBI 283.,3 HM PC30HAHCHOI'O U3JIYUCHUS
ATOMaM¥ CBMHILA, 00Pa3VIOLIUMMUCS B PC3Y/IbTATC aTOMU3allMU I1PU BBCIACHUU pacTBOpa IMpoObI B IJIaMs

AlICTUICH-BO3VX.

5.2 CpencrBa H3MepeHHUii, BCIOMOraTe/jbHble YCTPOMCTBA, MATEPHAIbI, PEaKTHBbI, PACTBOPHI
ATOMHO-a0COPOLIMOHHbIN CIICKTPOMOTOMCTP, OOCCIICYMBAIOLIUN ITPOBCACHUC U3MCPCHUH B IJIAMCHHU

ALHCTHU/ICH-BO31VX.

JlaMr1ia ¢ roJibIM KaTtoaoM AJ1s1 BO30YXKICHHS CIICKTPAJIbHOM JIMHUM CBUHLA.
AlctuiicH rasooopasssiid 1o [ OCT 5457,
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DuabTpbl 00¢330/cHHbIC MO 1| WM Apyrue cpcAHCH MIOTHOCTH.

Kucnora azotHas no [OCT 4461, npu HCOOXOAUMMOCTM OYMUICHHAs I[ICPCTOHKOM, WIMU IO
[OCT 11125, paszdbasncHHasg 1:1, 1:9, 1:19.

[Toporroxk Huxenessld o OCT 9722 unu craHgapTHbI 00pa3cil cocTaBa HUKCIIST ¢ YCTAHOBJICHHOM
MAaCCOBOI noJicit cuHLAa He oosiee 0,002 %.

Koobaner o 'OCT 123 unm cranpapTHbLIM 00pascll cOCTaBa KOdajabTa ¢ YCTAHOBJICHHON MAaCCOBOU
noscit ceuHua He oosee 0,002 %.

CeuHcu o 'OCT 3778 unu OCT 22861.

CeuHcl azorHokuciblil o [OCT 4236.

PacTBOpbI CBHMHLIA M3BCCTHOM KOHLCHTPALIUH.

PactBop A MaccoBoil KoHucHTpauuu ceunua 0,001 r/cm® rorossr, Kkak ykazaHo B 4.2.

Pacteop b maccosoil konueHtpaumu ceuaua 0,0001 r/cm’ rorosaT, Kak ykazaHo B 4.2.

5.3 lloaroroBka K aHaJau3y

JUts rpanyupoBOUYHOTO rpadrka B CTAKAHbl WM KOJIOBI BMCCTUMOCTBIO 250 ¢M” MOMCIIAIOT HABCCKY
Maccoi 3,000 r nmpod HUKCIICBOTO ITOPOLIKA UM KODaIbTa UJIM CTAHAAPTHOTO 00pa3la cocTaBa HUKCIIS WU
KoOasbTa € YCTAHOBJIICHHOM MAaCCOBOM 10JcH CcBUHLA. YUCII0O HABCCOK JO/LKHO COOTBCTCTBOBATH YMCIY
TOUYCK I'PAJVUPOBOYHOTO rpaduka, BKIIOYAsT KOHTPOJbHbIN OITbIT.

K npob6am npunusaior 25—30 cM® a30THOI KUCTOTHI, pa3daricHHOU 1:1, pacTBOPSIOT MpU Harpcra-
HUU. [1py UCTONB30BAHMU HUKCIICBOIO IOPOILKA PaAcTBOPLI (PUILTPVIOT ucpe3 PUIILTPBLI (KpacHasl WUJIU
OcJiad JICHTA), NMPCABAPUTCIIBHO IIPOMBITHIC 2—3 pa3a a30THOM KUCJIOTOM, pa3daBiIcHHOU 1.9, UAbTPHI
MPOMBIBAIOT 2—3 pa3a ropsiucii BoAON. PacTBOpbl BbIMapuBaioT 10 oobema 10—15 cm?’, npunuBpaior
40—50 cM’ BOAbI, HArpcBalOT 10 KUIICHMS, OXJIAXIAIOT, IICPCBOAAT B MCPHBIC KOJOBI BMCCTMMOCTBIO
100 cMm?.

B k01661 otoupatot 0,5; 1,0; 2,0; 3,0; 4,0 cm? pacTtBopa B, B K016y ¢ KOHTPOJIbHBIM OIBITOM PACTBOD
CBMHLIA HC BBOJSIT, JOJMBAIOT 40 MCTKM BOJOM M U3MCPSIOT abCOPOLIMIO, KAaK VKa3aHO B 5.4,

Macca cBUHIIA B pacTBOpax A1 rpaiayupoBkM coctaBisger 0,00005; 0,00010; 0,00020: 0,00030;
0,00040 r.

5.4 llpoBenenne anajinsa

B cTtakaH WM KO0y BMCCTUMOCThIO 250 cM? moMeaioT HaBecKy rnpoobl Maccoil 3,000 r, mpuinBaioT
25—30 cM’ a30THOM KMCJIOTBI, pa3baBJCcHHON [:1, pacTBOPSIOT MPU HArPCBAHWUU, KUMATIT 2—23 MUH,
BBHIMAPUBAIOT 10 00beMa 15—20 cM?, npuauBaioT Boay 10 S0—60 cM’, oXIaxIaioT, MePCBOAST PACTBOP B
MCPHYIO KOJIOY BMCCTUMOCTbHIO 100 ¢M’, NOJMBAIOT 10 MCTKU BOJIOM.

M3mepsitoT abcopOLLMIo pacTBOPA IMPOOLI X COOTBCTCTBYIOLIMX PACTBOPOB AJISI TPAAVUPOBKHU T1PU JJIUHC
BOJIHbI 283,3 HM, IIUPUHC LIcId He Oosice 1,0 HM HC MCHCC ABYX pa3, [OCJICAOBATCIIBHO BBOAS MUX B IL1aM4l,
[TPOMBIBAIOT CUCTCMY BOJOU, IIPOBCPSIOT HYJICBYIO TOUKY U CTAOUIBLHOCTD IpaJyupoOBOYHOIO rpaduxa.
J171s1 TIPOBCPKM HVYJICBOM TOUKM HCIIONBL3VIOT PACTBOP KOHTPOJILHOTO OIIbITA, IMOATOTOBJICHHBIM, Kak
yKa3aHo B D.3.

[1o 3HaycHMsIM abcopOUMU PACTBOPOB LIS I'PAAVUPOBKM M COOTBCTCTBYIOLUMM MM MaccaM CBHMHLA
CTPOSIT I'PaAyUPOBOYHBIU I'papUk.

[1o 3HaucHUIO abCOpOLUU pacTBOpaA MPOOLI HAXOJASAT MACCy CBUHIA IO COOTBCTCTBYIOLICMY TPayiu-
POBOYHOMY IpadUKYy.

5.5 O0paboTKa pe3yibTATOB aHAIN3A

MaccoBy1o 10110 ¢CBUHIA B Npodc X, %, BLIYUCISIOT 110 (hopMyJIC

M
— X 2
X v 100. (2)

rac M, — macca CBMHLA B pacTBOPC IpoOOkI, T;
M — mMacca HaBCCKU IPOObI, T.
5.6 KoHTpoJb TOYHOCTH aHAJIH3A
KOHTPO/Ib MCTPOJIOTMYCCKUX XAapaKTCPUCTUK PC3VAbTATOB aHanu3a rnpooadat no [ OCT 13047.1.
HopMaTuBbl KOHTPOJIS U MOTPCUIHOCTL MCTOAA aHAIM3a MPUBCACHLI B TAOJIULIC 2.
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1] TY 6-09-1678—95* Dunsrpbl 00c3307CHHLIC (OCaasi, KpacHasl, CUHSIS JICHTDI)

* JlenctByeT Ha Tepputopun Poccuiickou Deaepannn.
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