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Mpepgncnosue

Lienu, ocCHOBHbIe NPUHLMMbI 1 OCHOBHOV MOPSALOK NPOBeAeHNs paboT Mo MeXrocyAapCTBEHHON cTaHaap-
Tu3sauum ycrtaHosneHol F'OCT 1.0—92 «MexrocyaapcTBeHHas cuctema ctaHgaptusaumnn. OCHOBHbIE MOJIOXKe-
HUA» nTOCT 1.2— 2009 «MexrocygapcTBeHHas cuctema ctaHgapTmsaunn. CtaHaapTbl MeXrocyfapCcTBeHHbIe,
npasuia v peKoOMeHAALUN Mo MEXTocyLapCTBEHHOM CTaHAapTMu3auun. MNpasuna pa3paboTku, MPUHATUS, NpUMe-
HeHVsA. 06HOBNIEHNSA Y OTMEHbI»

CBefieHNa o ctaHgapTe

1 PABPABOTAH wmexXrocygapCcTBeHHbIMU TeXHUYECKUMU KOMUTETaMu Mo ctaHgaptusaunn MTK 501
«Hukenb» n MTK 502 «KobanbT»

2 BHECEH ®efepanbHbiM areHTCTBOM MO TEXHUYECKOMY peryimpoBaHuio umeTponorum (PocctaHaapT)

3 NMPUHAT MexrocyfapcTBeHHbIMV COBETOM MO CTaHAApTM3aLuu, MeTpoaorumn n ceptudukauum (npo-
ToKon oT 20 okTsi6psa 2014 r. No 71-)

3a npuHATME NPOoros0coBaun:

KpaTkoe HaumeHOBaHMe CTpaHsbl Kog cTpaHbl no CokpalleHHOe HauMeHOBaHNe HaluMoHalbHO opraHa
no MK (WCO 3166)004-97 MK (UCO 3166)004-97 no cTaHjapTusauun
AzepbaiigxaH A2 A3cTtaHpgapT

ApmeHusn AM MWH3IKOHOMUKKN Pecny6nukun ApmeHuns
benapycb BY FocctaHgapT Pecny6nukun benapych
Fpy3us GE Fpy3cTaHpgapT

KaszaxcTaH Kz FoccTaHpgapT Pecny6nnkun KasaxctaH
Kunprunsusa KG KbipreisctaHgapT

Poccusa RU PocctanpapT

TagxXxukucrtaH TJ TagxukcraHgapt

Y36ekucTtaH uz Y3ctaHpgapT

4 MMpukasom ®efepanbHOro areHTCTsa no TEXHUYECKOMY PEryimpoBaHnio N METPOIOTUN OT 24 WIOHA
2015 r. Ne 816-cT MexrocyfapCTBeHHbIli cTaHaapT TOCT 13047.11—2014 BBefeH B AeiicTBME B KayecTBe
HaLuMoHanbHOro ctaHgapta Poccuiickoin ®epepauun ¢ 1 aHBaps 2016 T.

5 B3AMEH IFOCT 13047.11—2002

NHpopmauma 06 M3MeHeHUsAX KHaCToAWeMy cTaHf4apTy Ny6/InKyeTcs B eXXerogHoM MHopMaLnoH-
HOMYyKa3aTesne «HaunoHanbHble CTaHAAPThI» aTeKCT U3IMEHEHU I NTONPAaBOK — B eXEeMeCAYHOM MHGop-
MaLMOHHOM yKa3aTene «HauuoHanbHble cTaHAapTbi». B cnyyaB nepecmoTpa (3amMeHbl) WM OTMEHbI
HacToAlWero craHfgapTa COOTBeTCTBYOU ee yBegoMieHWe GyaeT OMyob/IMKOBAHO B €XeMeCAYHOM
NH(OpPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHAapTbl». COOTBETCTBYHO W asA MHopMaLus, yBe-
[OMIEHNE U TEKCThl padMellaloTCs TakxX e B UH(hOPMaLMOHHO cucTemMe 061 ero nofb3oBaHNs — Haou-
unanbHoOM caiiTe ®efepanbHOro areHTCTBa MO TEXHUYECKOMY PerynnpoBaHUi0 M MeTPONorMM B CETH
MHTepHeT

© CraHpapTuHdopm, 2015

B Poccuiickoit ®eaepaumm HacTOALLMIA CTaHAAPT HE MOXET 6bITb MOHOCTLIO UM YACTUYHO BOCNPOU3-

BeEeH. TUpaXXnpoBaH U pacnpocTpaHeH B KayecTee O(bVILI,VIa]'IbHOI'O n3pgaHuna 6e3 paspeweHus degepanbHOro
areHTcTBa no TeXHN4eCcKomy perysmpoBaHnio U MeTponornn
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M E XX O CY A AP CTUBEHHDbB 1 C T AHAOAPT

HUKENb. KOBA/TbT
MoTopg onpefeneHnsa UMHKa

Nickel. Cobalt. Method for determination of zinc

faTta BBepgeHns — 2016— 01— 01

1 O6nactb NpUMeHeHNs

HacToswwii cTaHaapT ycTaHaBnMBaeT aTOMHO-abCcopOLMOHHBIA MeTo onpeAeneHnsa uyHka (npy mac-
coBoli gone uuHka ot 0.0002 % o 0,010 %) B nepBnyHOM Hukene no NOCT 849. HMKeNeBOM MOPOLLKE MO
FOCT 9722 n kobanbTe no FOCT 123.

2 HopmaTuBHble CCbIKU

B HacToslem cTaHfapTe UCMO/Ib30BaHbl HOPMATUBHbIE CCbINIKW Ha cnefylolimne ctaHaapTbl:
FOCT 123— 2008 KobanbT. TexHMUYeckne ycnosus

FOCT 849—2008 Hukenb NnepBUYHbIA. TeXHUYECKNE YCNOoBUS

FOCT 3640— 94 LIMHK. TexHU4eckue ycnosus

FOCT 4461— 77 PeakTuBbl. Kucnota a3oTHasA. TexHU4eckune ycnosus

FOCT 5457— 75 AueTuneH pacTBOPEHHbIN 1 ra3006pasHblii TEXHUYECKMA. TeXHUUYECKNE YCNOBUS
FOCT 9722—97 NopoLWOoK HUKeneBblil. TeXHUYECKNE YCTOBUS

FOCT 11125—84 Kucnota a3oTHas 0c060# YMCTOTbl. TEXHUYECKME YCNOBUS

FOCT 13047.1—2014 Hukenb. KobanbT. O6wmne TpeboBaHNA K MeToAaM aHanmsa

MpumeuyaHune — MNpu NONbL30BAHNM HACTOAWMM CTAHAAPTOM LLenecoo6pasHo NPoOBEPUTL AeCTBUE CCbiNOY-
HblX CTAHAApPTOB B MH(POPMALNOHHOW cucTemMe o6WeEro NoNb3oBaHWA — Ha ouuManbHOM caiiTe ®efepanbHOrO areHT-
CTBA MO TEXHUYECKOMY PEry/IMPOBaHMNI0O U METPOIOTUMN B CETU UHTEPHET UM NO €XXEroAHOMY UH(POPMALMOHHOMY yKasaTe-
N «HaunoHaNbHble CTaH[apPTbi», KOTOPbLIA ONyGAMKOBAH MO COCTOAHWIO Ha 1 AHBaps TeKywero roga, U no Bbinyckam
€XeMeCAYHOro MHPOPMaLMOHHOTO yKasaTens «HaunoHanbHble CTaHAAPTHI» 3a TeKYWMUA rof. ECAn CCblNOYHbLIN cTaHgapT
3amMeHeH (M3MEHEeH), TO NPX NONb30BAHWMN HACTOAWMM CTaHAAPTOM CneAyeT PyKOBOACTBOBATLCA 3aMEHAOWUM (M3MEHEH-
HbIM) cTaHJapTOM. ECNM CCbINIOYHbLIA cTaHAapT OTMEHEH 6e3 3aMeHbl, TO NOMOXEHUE, B KOTOPOM AaHa CCbi/iKa Ha Hero,
npUMeHseTCs B YHacTW, He 3aTparuBal e 3Ty CCbIKY.

3 O6uwwue TpeboBaHMA n Tpeb6oBaHusa 6e3onacHoCTH

Obuune TpeboBaHNA KMeTOAAM aHaNN3a, KayecTBy UCMO/b3YyeMO AUCTUNINPOBAHHOM BOAbI M nabopa-
TOpHOIA nocyAbl 1 TpeboBaHUA 6e30nacHOCTM Npu NpoBedeHMn pa6oT — no FOCT 13047.1.

4 ATOMHO-abcop6LUMOHHLIN MeTop

4.1 MeToga aHaIn3a

MeTof ocHOBaH Ha U3MepeHUn NOrnoLweHna Npu 4ANHE BOSHbI 213,9 UM Pe30HaHCHOro n3ny4eHnsa ato-
MaMn UMHKa, 06p33yIOLLI,I/IMI/ICH B pe3ynbTaTte nnamMmeHHoW aTomMusaunm npu pacnbiieHNN pacTeopa I'Ip06bl B
nnameHu aueTuneH — BO3[yx.

M3paHne opuuymanbHoe
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4.2 CpefcTBa M3MepeHunii, BCmoMoraTeibHble YCTPOCTBA, MaTepuarsbl, PEaKTUBbI U pacTBOpbI

ATOMHO-a6CcOp6LNOHHLIN CeKTpoMeTp, obecneymBarLLnii NpoBeAeHNE N3MEPEHUI B N1aMEHN aLeTun-
NleH — BO3AyX.

Nlamna ¢ nonbiM KatofoM A8 BO30OYXAEHNSA CNeKTpanbHONW MMHUN LHKa.

AueTuneH razoobpasHbiii no FOCT 5457.

®unbTpbl 06€3301eHHbIE NO [1] uan gpyrve NNoTHble PUALTPLI.

Kucnota asoTHas no FOCT 4461. npM HEOO6XOAUMOCTY OUMLLEHHAs MepPeroHkol, nam no FOCT 11125,
pasb6asneHHas 1:1,1:9 n 1:19.

MopoLwok HMKeneBblit No TOCT 9722 nnu cTaH4apTHbI 06pa3el, cocTaBa HUKens, Hanpumep [2] .c npea-
BapuTe/IbHO YCTaHOBMEHHOI (aTTecToBaHHOI) MaccoBOl fosell unHka He 6onee 0,0002 %.

Ko6anbTnolFOCT 123 unu cTaHAapTHbIN 06pasel, cocTaBa KobanbTa, Hanpumep [3], ¢ npesBapuTeNbHO
YyCTaHOB/IEHHOI (aTTeCTOBaHHOI) MaccoBOli 400 LMHKa He 6onee 0,0002 %.

LnHk no FOCT 3640.

PacTBOpbI LYHKA M3BECTHOW KOHLLEHTpaLuu.

PacTtBop A maccoBoli KoHUeHTpauuu LmHka 0.0001 r/cmM3 roToBAT c/iefyow M 06pa3oM, HaBecKy LyHKa
maccoli 0,1000 rnomelLatoT B cTakaH unv Konby BMecTuMocTbio 250 cm 3, npunusatoT oT 1580 20 cm3a30THOl
KMCNOTbI, pa3baBneHHoi 1:1, pacTBOPAIT NPU HArpeBaHUMW, KUNATAT 2— 3 MUH, OXN1aXAt0T, MepPeHoCcAT BMep-
HYt0 K0/16y BMecTUMOCTbIo 1000 cm3, 4O0BOAAT [0 METKN AUCTUANNPOBAHHOW BOAOWA.

PacTBop b MaccoBoli KOHUeHTpauuy uuHka 0,00001 r/cM3roToBAT CeAyOLIUMM 06pa3oM: B MEPHYH KOJI-
6y BMecTMOCTbt0 100 cm3nepeHocAT 10 cm3pacTeBopa A MA0BOAAT A0 METKM a30THON KACNOTON, pa3basneH-
Hoi 1:19.

4.3 TMoAaroTtoBKa K aHanusy

4.3.1 [lns nocTpoeHWs rpagympoBoYHOro rpadvka 1npvonpegeneHnn MaccoBow 0NN UMHKa He 6oniee
0,0020 % HaBeCKy HMKENEeBOro MopoLllika v KobanbTa NMb0 cTaHfapTHOro obpasua coctaBa HUKENs Wan
Kob6anbTa mMaccoli 3.000 r nomewLaoT B cTakaH Uan Konby BMeCTUMOCTbIO 250 cM3. YMCNO HABECOK AO/MKHO
COOTBETCTBOBATb YNCAY TOYEK rpajympoBOYHOrO rpaduka, BKIOYas KOHTPO/bHBbIV OMbIT.

K HaBecke HWKeneBOro mopowka wau KobanbTa nNnb6o cTaHAapTHOro obpasua coctaBa HUKeNs wan
Kob6anbTa npunueatoT oT 40 o 50 cmM3a30THOI K1CNOThI, pa3baBneHHol 1:1, pacTBOPSAOT NPU HarpeBaHuu.
Mpn MCNonb30BaHUN HUKENEeBOro NOPOLLKA pacTBop PunbTPYIOT Yepes unbTp (KpacHas nnu 6enas nexTa),
npeABapuTeNIbHO MPOMbITLIA ABa-TPWU pasa a30THOM KUCNOTOW, pasbasneHHol 1:9. ®unbTpbl NPOMbIBAOT
[iBa-Tpu pasa ropsyei ANCTUNNNPOBaHHON BOAON. PacTBOpbl ynapusaloT Ao o6bema oT 1540 20 cm3, npunu-
BaloT 0T 40 A0 50 cM3 AMCTUANNPOBAHHON BOAbI, HArpeBatoT 40 KUMEHUS, OXNaXKAat0T, NEPEHOCAT B MEPHbIE
K0N6bl BMecTUMOCTbI0 100 cm3.

B kon6bl nepeHocAT0.5; 1.0:2.0.4.0; 5.0 16,0 cm3pacTBopa b. B konby ¢ pacTBOPOM KOHTPO/IbHOTO OMbl-
Ta pacTBOp, COAePXallnii LUMHK, He NPUANBAIOT, AOBOAAT [0 METKM AUCTUNIMPOBAHHOWN BOAOW M M3MEPSIOT
abcopbuuo B COOTBETCTBUM C 4.4.

Macca UMHKa B rpafympoBOYHbIX pacTeopax coctasnseT 0,000005; 0.000010; 0.000020; 0.000040;
0.000050 1 0.000060 r.

4.3.2 [1ns noCTPOeHNs rpagympoBOYHOro rpadvka 2 npu onpegeneHny MaccoBOM 0NN LUMHKA CBbille
0.0020 % B MepHble KoNbbl BMecTMMOCTbio 100 cM3nepeHocaT no 20 cm3pacTBopa KOHTPO/IbHOTO 0NbITa, Noa-
roToB/IEHHOT0 B cooTBeTCcTBUM € 4.3.1. npunusatoT 0.5; 1.0; 2.0; 4,0:5.0 1 6.0 cm3pacTtBopa b. B ogHy 13 konb ¢
pacTBOPOM KOHTPO/IbHOFO OMbITa PacTBOpP, COAEp>KaLL il LIMHK, HE NPUAMBAIOT, LOBOAAT 4,0 METKN a30THOM Knc-
noToli. pas6asneHHol 1:19, n n3mepsaoT abcopbLMio B COOTBETCTBUM C 4.4.

Macca unHKa B rpagyvpoBOYHbIX pacTBopax ykasaHa B 4.3.1.

4.4 TlpoBepeHne aHannsa

Hasecky npo6bl Maccoii 3.000 r noMeLLatT B CTaKaH Un Kos16y BMecTUMocTbo 250 cM3, npuamBatoT oT
40 no 50 cm3a30THOI KACNOThbI, pa3baBneHHol 1:1, pacTBOPAIOT NpU HarpeBaHun, ynapusawT Ao o6bema oT 15
80 20 cM3, ox1axaatoT, NePEeHOCAT B MEPHYIO K016y BMeCTMMOCTbI0 100 cM31 A0BOAAT 4,0 METKU AUCTUNTNPO-
BaHHOI BOJOW.

Mpn maccoBoi gone umHka cebiwe 0,0020 % B MepHylo K06y BMecTumMocTbio 100 cm3 nepeHoOCAT
a/IMKBOTHYIO YacTb pacTBopa 06bemom 20 cM3, LOBOAAT A0 METKM a30THOW KUCNOTOM, pa3baBneHHon 1:19.

Ab6cop6uuio pacTBopa Npobbl M rpafynpoBOYHbIX PACTBOPOB MNPV AIVHE BOJHbI 213.9 HM, LWMPUHE Wwenu
He 60nee 1.0 HV U3MepSIOT He MeHee ABYX pas. Noc/e0BaTeIbHO pacnbiifs B N1aMeHn aueTuieH — BO3ayX,
NPOMbIBAIOT PacnbIINTENIbHY0 CUCTEMY AUCTUNIMPOBAHHON BOAOW, NPOBEPSIOT HYNEBYHD TOUKY U CTabUMb-
HOCTb rpagynpoBOYHOro rpadvka. [na npoBepkn HyNeBOW TOUYKM MCMO/b3YIOT PacTBOP COOTBETCTBYIOLLErO
KOHTPO/IbHOTO ONbITa, MOArOTOB/IEHHbI B COOTBETCTBUM C 4.3.

2
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Mo 3HayeHusm abcopbuun rpagynpoBOYHbIX PACTBOPOB M COOTBETCTBYIOLMM UM MaccaM LiMHKa CTPOSAT
rpasyvpoBOYHbI rpadmk.

Mo 3HauveHunto abcopbuun pacTsopa NpPobbl HAXOAAT MACCy LMHKa No rpagyMpoBOYHOMY rpaduky.

45 O6paboTka pe3y/nbTaToB aHannsa

MaccoByto fonto uMHKa B npo6e X. %, BbIYUCAAIT No hopmyne
X =In1-100. 0)
M

roe Mx — macca UuHKa B pacTBope npob6bl, T;
K — koathumumeHT pa3baBneHns pactsopa npoobbi;
M — Mmacca HaBecku npooel, T.

4.6 KOHTpPOJsIb TOYHOCTM aHan3a
KOHTpONb TOYHOCTM pe3y/bTaToB aHan3a ocywectsnsaoT no FOCT 13047.1.

HopmaTvBbl KOHTPO/S NPELM3VOHHOCTY (Npesesbl MOBTOPSEMOCTU U BOCMPOM3BOAMMOCTM) U NOKasa-
Te/Nb KOHTPO/S TOUHOCTU (pacluMpeHHas HeonpeAeeHHOCTb) pe3y/bTaToB aHanm3a npuBegeHsl BTabnuue 1.

Ta6nuua 1— HopmaTuBbl KOHTPONS NPELU3NOHHOCTN (MPEeAEensl NOBTOPSEMOCTU U BOCMPOM3BOAMMOCTN) U NoKasa-
TeNb KOHTPONS TOYHOCTW (paclimpeHHass HeonpegeneHHOCTb) pe3ynbTaToB aHanu3a Npu JOBEPUTENIbHON BEPOATHOCTU

P =0.95
B npoueHTax

Mpepen nosTopsemocTn lpejen NoBTOPAEMOCTH Mpepen
PacwupeHHas
Maccosas gons uuHKa (ANA ABYX pe3ynbTaToB (Ans Tpex pe3ynbLTaToB BOCMNPON3BOAUMOCTU HeonpeeneHHOCTD

napannenbHbix napannenbHbix |ans aBYX pe3ynbTaToB U 2)

onpeaeneHunii)r onpeaeneHunin)r aHanusa)R
0.00020 0.00005 0.00006 0.00010 0.00007
0.00030 0.00006 0.00007 0.00012 0.00008
0.00050 0.00007 0.00008 0.00014 0.00010
0.00100 0.00010 0.00012 0.00020 0.00014
0.0030 0.0004 0.0005 0.0008 0.0006
0.0050 0.0006 0.0007 0.0012 0.0008
0.0100 0,0010 0.0012 0.0020 0.0014
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Bunénuorpadgpusa

[1] TY 6-09-1678— 95* ®unbTpbl 06€330M1€HHbIe (KpacHas, 6enas, CUHAA NEHTHI)
[2] MCO 1348— 2007 CO cocTaBa okcupaa Hukena (komnnekt OKH)
[31 MCO 1664— 2010 CO cocTaBa okcuga kobanbta (Komnnekt OK)

* fleiictByeT B Poccuiickoii ®egepayun.

YOK 669.24/.25:543.06:006.354 MKC 77.120.40

KntoueBble cnoBa: HUKENb, KOBaNbT, UMHK, XMUMUYecKuii aHann3, maccoBas JoNs, CpeAcTBa u3MepeHuii, pac-
TBOP. peakTuB, Npoba, rpajgyMpoBOYHbIi rpaduk, pesynbTaT aHannsa, HopMaTBbl KOHTPONSA

PepakTtop [.B. 30ToOBa
TexHuueckunii pegaktop B.H. MpycakoBa
KoppekTtop B.E. HecTepoBa
KomnbioTepHas Bepctka J1.A Kpyrosoi

CpaHo a Ha6op 17.09.2015. MoanucaHo o neyaTtb 12.10.2015. dopmaTt 60«84 FapHutypa Apuan.
Yen. ney.n.0,93. Yy-usg. n. 0.65. Tupax 34 ak3  3ak. 3272.

N3paHo v oTneyaTtaHo Bo ®ryn «CTAHAAPTUH®OPMto, 123995 MockBa. FpaHaTHbIi nep., 4
www.90slinlo.ru info@ gostinfo.ru
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