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MpepancnoBune

Lienu, ocHOBHbIE NMPUHLMMBLI U NOPSAOK NpoBedeHWs paboT No MeXrocyAapCTBEHHON cTaHaapTM3aUMm
yctaHosneHbl FOCT 1.0—92 «MexrocyaapcTBeHHasi cuctemMa ctaHgapTusaumn. OCHOBHbIE NOMOXEHUA» U
FOCT 1.2—2009 «MexrocygapcTseHHas cucteMa ctaHgapTusaumn. CtanaapTbl MeXrocyaapcTBeHHble, npa-
BWNA N pekoMeHaaLuMn No MeXrocyaapCcTBeHHON cTandapTusauun. Mpasuna paspaboTku, NPUHATUA, NPUMe-
HeHus, 06HOBNEHUA Y OTMEHbI»

CBepgeHus o cTaHaapTe

1 PASPABOTAH MexrocyaapCTBEHHLIMA TEXHUYECKMMU KOMUTETaMK Mo cTaHaapTusauum MTK 501
«Hukenb» uMTK 502 «KobanbT»

2 BHECEH ®epnepanbHblM  areHTCTBOM MO TEXHMYECKOMY DErynMpoBaHUIO U MeTposiorum
(PocctaHgapT)

3 NMPUHAT MexrocyaapcTBEHHBIM COBETOM MO CTaHAapTM3aUun, MeTpororum u ceptudumkauum (npo-
Tokon oT 20 okTA6psi 2014 r. Ne 71-M1)

3a npuHATUE NPOronNocoBanu:

KpaTtkoe HaMmeHoBaHWe CTpaHbl Kon ctpatbi CokpalleHHOe HaUMEHOBAHWE HAaLUWMOHANBLHOTO opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no ctaHaapTu3aunn

AzepbangxaH AZ AsctangapT
ApmeHunsi AM MuHakoHoMUKn Pecnybnukn ApmeHus
Benapycb BY [occrangapt Pecny6nvku benapyce
Mpy3usi GE Ipyscrangapt
KazaxcTtaH KZ loccrangapt Pecny6nvku Kasaxcran
Kupruaums KG Kbipreisactangapt
Poccus RU Poccranpapt
TamKrukncTaH TJ TamkukcTaHgapT
YabekucraH uz Yacrangapt

4 MMpukasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PETYNIMPOBaHUIO U METPOSOrMN OT 24 NIOHA
2015 r. Ne 816-cT mexrocyaapcteeHHbI ctaHgapT FOCT 13047.19—2014 BBeaeH B AeUCTBUE B KadecTBe
HauuoHanbHoro ctaHaapTa Poccuitickon egepauum ¢ 1 aHBapsa 2016 T.

5 B3SAMEHTOCT 13047.19—2002

UHbopmayus 06 usmeHeHUsIX K HacmosiuieMy crmaHOapmy nybnukyemcs 8 exe200HOM UHOpMayUOH-
HOM yKasamerie « HaluuoHarnbsHble cmaHd0apmbl», a MeKCM U3MEeHeHUU U ronpasoK — 8 eXxeMeCsYHOM UHGhop-
MalUuoHHOM yKkasamerne «HauyuoHarnbHble cmaHOapmbly. B criydae nepecmompa (3ameHbl) uinu OmmeHsb!
Hacmosiweao cmaHOapma coomeemcemeyiouiee ysedomrieHue 6ydem orybrUKOBaHO 8 eXeMeCsHHOM
UHopMayuoHHOM yKasamene «HayuoHarbHbie cmaHdapmel». Coomeemcemasyrowast UHgopmayus, yse-
domMnieHue u meKkcmbl pasmMeu,alromces makxe 8 UHghopmayuoHHoOU cucmeme obue20 rofib308aHus — Ha oghu-
yuarneHom calime ®edepallbHO20 azeHMecmea 1o mexHU4YecCKoMy peaynuposaHuilo U Memposiosuu 8 cemu
UrmepHem

© CraHgapTtuHdopm, 2015

B Poccuiickoii degepaunmn HacTosaLWwmiA cTaHaapT He MOXeT 6bITb NOMHOCTBLIO UM YaCTUYHO BOCNPOU3BE-
OeH, TUPaXXMpoBaH U pacnpocTpaHeH B kavecTBe ocduumnanbHoro nagaHua 6es paspelueHus degepanbHoro
areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHunio U MeTposiorm
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M E X T OCVYOAPG CTUBEUHHUB H C TAHQAAPT

HUKENb. KOBANbT
MeTop onpeaeneHns anioMUHUA

Nickel. Cobalt. Method for determination of aluminium

LNaTta BBegeHna — 2016—01—01

1 O6nacTb NnpMMeHeHusA

Hacrosiwmin ctangapT ycTaHaBNMBaeT aToMHO-abcop6LMOHHBIR MeTo onpeaeneHns antoMmHus (npy
maccoBor gone anomuHusa ot 0,0002 % go 0,010 %) B nepsuuHoM Hukene no FOCT 849 u kobanbTe no
rocT 123.

2 HopmaTuBHbIe CCbINKKU

B HacTosLeM cTaHAapTe NCNoMb3oBaHbl HOpMaTMBHbIE CChISIKU Ha creayiowme cTaHaapThl:
FOCT 123—2008 KobanbT. TexHuyeckune ycnosus

FOCT 849—2008 Hukenb nepBuYHbIA. TexHUYeckne ycrnosus

FOCT 3118—77 Peaktusbl. Kucnota consHas. TexHuyeckme ycnosus

FOCT 4461—77 PeakTtuBbl. Kucnora asotHas. TexHu4eckue ycrnosusa

FOCT 9722—97 MMopollok H1KeneBsbIn. TexHu4eckue ycrnosus

FOCT 10157—79 AproH rasoobpasHblii M Xuakuin. TexHuueckue ycrnosus

FOCT 11069—2001 AnoMWHWIA NepBUYHBIA. Mapku

FOCT 11125—84 KucnotaasoTHast 0co60/A YNCTOThI. TeXHUYEecKUe YCrnoBus
FOCT 13047.1—2014 Hukenb. KobanbT. O6Wwme TpeboBaHua kK MeToaam aHanusa
FOCT 14261—77 Kucnota consiHast oco6oi YACToTbI. TeXHU4eckue ycrnosus

MpwumeyaHune— pnNonb3oBaHUM HACTOSALWMM CTAHAAPTOM Lienecoobpa3Ho NPoOBEpUTL AEWCTBUE CCbINOY-
HbIX CTaHA4aAPTOB B WMHMOPMAaLMOHHOW cucTeme O6LEro Monb3oBaHWs — Ha oduunmanbHoM canTe depepanbHOro
areHTCTBa Mo TEXHUYECKOMY PEryNMPOBaHNUIO U MeTponorum B cetu MHTepHeT unm no exerogHomy MHpopMaLuoHHOMY
ykasarenio «HauroHanbeHble CTaHAaPThI», KOTOPLIV OMYGMNUKOBAaH MO COCTOSIHMIO Ha 1 SIHBaPA TEKYLWEro roaa, u no BbIMyc-
Kam exeMeCcsa4HOro MHhopMaLnoHHOro ykasaTtens «HaunoHanbHble cTaHAapTbi» 3a TeKyWwmi rog. Ecnm cCbinoyHbIn cTak-
JapT 3aMeHeH (M3MEHEH), TO NPV MOMb30BaHWU HACTOSILVM CTaHAAPTOM criefyeT PyKOBOACTBOBATLCA 3aMEHSIOWUM
(n3MeHeHHbIM) cTaHgapToM. Ecnn cebinoyHbivi cTanaapT oTMeHeH 6e3 3aMeHbl, TO MONoXeHne, B KOTOPOM aHa CCbifika Ha
Hero, NPYMEHAETCSA B YaCTK, He 3aTparnBaloLen 3Ty CCbIrKy.

3 O6wume TpeboBaHuA N TpeboBaHUSA 6€30NacHOCTH

O6ume TpeboBaHNA K MeTo4aM aHannsa, kauyecTBy UCTIONb3yeMOoi ANCTUNNMPOBAHHOWN Boabl U nabopa-
TOPHOW nocyabl n TpeboBaHNa 6esonacHocT Npu npoedeHnn pabot —no FOCT 13047.1.

4 ATOMHO-ab6COpPOLMOHHLIN MeToxA,
4.1 MeTop aHanusa

MeTon OCHOBaH Ha U3MepeHWUM NOrMoLLEHNs NpY ANuHe BomHbI 309,3 HM pe3oHaHCHOTO U3NyYeHnUs aTo-
MaMu aloMUHKS, 0BpasyoLLMMICS B pesylbTaTe 3MekTpoTEPMUYECKON aToMU3aLIMK pacTBopa Npobbl.

WapaHne opmymnanoHoe
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4.2 CpepcTea U3MepeHMUit, BCoMoraTenbHble YCTPONCTBA, MaTepuarnbl, peakTUBbI M pacTBOPbI

ATOMHO-abcopbLMOHHbINA cnekTpomeTp, obecneunsatoLnii NpoBeaeHNE N3MEPEHWNIA C 3MEKTPOTEPMU-
YecKol aToMu3aLmeit, KoppeKkLUIo HeceneKTUBHOIo MOrMoLWeHNs 1 aBToMaTU3MpoBaHHY Nogady pacTeopa B
aTOMN3aTOop.

IlTamna ¢ nonkimM kKaToAoM ANsi BO30YXAeHNsA crneKTpabHON IMHUN antoMUHNS.

AproH rasoobpasHbliino FOCT 10157.

dunbTpel 06e33oneHHbIe no [1] unu gpyrue bunbTpbl CpeaHen NNoTHOCTY.

Kucnota asoTtHas no FOCT 4461, npyn HeobxoanMocTh ovnLleHHas neperoHkoi, unu no FOCT 11125,
pasbasneHHas 1:1,1:91 1:19.

Kucnota consiHas no FOCT 3118, npn Heobx0aAMMOCTUN o4YMLLeHHast neperoHkoi, unu FTOCT 14261, pas-
6aBneHHas 1:1.

Mopowwok HukenesbI no TOCT 9722 unu ctangapTHbIN 06paseL cocTasa HUKens, Hanpumep [2], c npea-
BapuTeslbHO YCTaHOBMEHHOM (aTTECTOBAHHOW) MacCoBOM fgonen antoMuHns He 6onee 0,0002 %.

KobanbT no FOCT 123 nnu cTaHgapTHbI 06pasel, cocTaBa kobanbTa, Hanpumep [3], c npeaBapuTenbHO
yCTaHOBMNEHHON (aTTeCTOBaHHO) MaccoBoi Aonen antomnHus He 6onee 0,0002 %.

AntomnHun nepsudHel no FOCT 11069.

PacTBopbl antoMUHNS N3BECTHOM KOHLLEHTPaL K.

Pactesop A MaccoBoi KOHLUeHTpauun anomMuHnsa 0,0001 r/cm3 roTossT cnegywownm obpasom: HaBecKy
anioMuHKs maccoii 0,1000 r nomelLatoT B cTakaH BMecTumocTbio 100 cm3, npunmueatoT ot 20 Ao 30 cm3 consiHol
KUCNOTLI, PACTBOPSIIOT MPU HarpesaHuu, ynapueaioT Ao o6bema ot 5 Ao 10 cm3, npunusatoT oT 10 go 15 cms
a30THOI KUCNoThI, pasbasneHHoit 1:1, ynapusatoT Ao o6beMa oT 540 7 M3, 0XNaxaatoT, NePeHOCT B MEPHYHO
kon6y BMecTUMOCTbio 1000 cm3, npunueatoT 50 M3 asoTHOM KUCNOThI, pasbasneHHom 1:1, U ACBOAAT A0 METKA
OUCTUNNNPOBaHHON BOAOM.

PacTsop B Maccosoil KoHLeHTpauuu antoMuHis 0,00001 r/cm3 roToBAT cnieaytoLwmMM 06pasom: B MEpHYIo
kon6y BMecTUMocTbio 100 cm3 nepeHocsT 10 cm® pacTsopa A M A0BOAST A0 METKM a30THOM KUCIOTO, pasbas-
nexHHon 1:19.

PacTeop B MaccoBoii koHLeHTpaLumn antomuHusa 0,000002 r/cm3 roTosaT crneayiolwum o6pasom: B Mep-
Hyto Konby BmecTumocTbio 100 cm3 nepeHocsT 20 cm3 pacTeopa B 1 A0BOAAT 40 METKN a30THOMN KUCTOTON, pas-
6aBneHHon 1:19.

4.3 lMoproToBKa K aHanuay

4.3.1 Ons nocTpoeHusi rpalyMpoBOYHOro rpachuka 1 npu onpegeneHum Maccosomn A0NN aniOMUHNUA He
6onee 0,0020 % HaBecKn HUKENEBOTO NOpoLUKa U1 kobanbTa NMbo cTaHaapTHOro obpasua coctasa HUKeNA
nnu kobanbTa Maccoi 0,500 r noMeLLatoT B cTakaHbl Ui KONBbl BMECTUMOCTbLI0 250 cm3. Yncno HaBecok A0MX-
HO COOTBETCTBOBaTb YNCNY TOUYEK IPayUpOBOYHOrO rpadpuka, BKNoYas KOHTPOMNbHLINA ONbIT.

K HaBeckam HUKeneBoro nopoliuka unu kobanbta NMbo cTaHaapTHoro obpasua coctaBa HAKENs UNU
kobanbTa NpunueatoT oT 15 Ao 20 cM3 a30THOMN KMCNOTLI, pasbasneHHon 1:1, pacTBOPSIIOT MPK HarpeBaHum.
Mpu Ucnonb3oBaHWUN HUKENEBOTO NOPOLLKA pacTBOPbI huUnNbTpyoT Yepes hunbTpbl (kpacHasa unu 6enas nexH-
Ta), NpeaBapuUTesibHO NPOMbITbIE ABA-TPU pasa asoTHOMN KUCNOTON, pazbaBneHHol 1:9, GUNLTPLI NPOMbIBAIOT
OBa-Tpy pasza ropsiven QUCTUNNMpoBaHHOW Bodoi. Pacteopkl ynapusatoTt 4o o6bema ot 10 go 15 cm3, npunu-
BatoT oT 40 0o 50 cM3 AMCTUNNMPOBAHHON BOAbI, HArPEBAKT A0 KUMEHUS!, OXNTAXAAIOT 1 NEePeHOCT B MEepHbIe
kon6bl BMecTumMocTbio 100 cm3.

B kon6bl nepeHocaT 0,5; 1,0; 2,0; 3,0; 4,0 1 5,0 cm3 pacTeopa B. B konby ¢ pacTBOPOM KOHTPOSLHOTO Ofbi-
Ta pacTBOp, coAepXKalunin antoMUHUA, He NPUNMBAaIOT, AOBOAAT A0 METKN AUCTUNIIMPOBAHHON BOAOW U N3MepA-
toT abcopbuuio B COOTBETCTBUU C 4.4.

Macca anoMuH1A B rpagyvpoBoYHbIX pactBopax coctaensaet 0,000001; 0,000002; 0,000004; 0,000006;
0,000008 1 0,000010r.

4.3.2 [1nsi nocTpoeHuUs rpagynpoBovHoro rpadmka 2 npu onpeaeneHn MaccoBon 40N antoMUHUA CBbI-
we 0,0020 % B MepHble konbbl BMecTUMOcTIo 100 cm3 nepeHocaT no 20 cm3 pacTBopa KOHTPOSILHOMO ONbITa,
NOAroTOBEHHOro B cOOTBETCTBUN ¢ 4.3.1, npunueaioT 0,5; 1,0; 2,0; 3,0; 4,0 n 5,0 cm3 pacTeopa B. B ogHy u3
Konb6 ¢ pacTBOPOM KOHTPOSLHOMO ONbITa PacTBOP, COAEPXKALLMIA aMOMUHWUA, HE NPUNUBAIOT, AOBOAAT A0 METKU
a30THOM KUCNoTon, pa3basneHHon 1:19, U naMepstoT abcopbumio B cooTBeTCTBUM C4.4.

Macca anioMuH1A B rpagyvpoBOYHBIX pacTBOpax ykasaHa B 4.3.1.

4.4 lMpoBeaeHue aHanusa

Hasecky npo6bl Maccoii 0,500 r nomMelLatoT B cTakaH Unn konby BMeCTUMOCTbIo 250 cM3, npunmeaiot ot
15 A0 20 cM3 a30THOM KUCNOTHI, pazBaBneHHoii 1:1, pacTBOPAIOT NP HarpesaHUy, ynapusaiot 4o o6bema oT 5
[0 7 cM3, NepeHocAT B MepHyio konby BMecTuMocTbio 100 cM3, oxraxaaloT 1 40BOAAT 40 METKU AUCTUIINIMPO-
BaHHOW BOIOM.
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Mpu MaccoBoit Aone antoMuHus cabiwe 0,0020 % B MepHyto konby BmecTumocTbio 100 cM3 nepeHocaT
armKBOTHYIO YacTb pacTeopa o6beMoM 20 cM3 1 JOBOAST 0 METKM a30THOM KUCIOTON, pasbasneHHoi 1:19.

Abcopbuuto pacTeopa Npobbl U rpadynpoBOYHEIX PACTBOPOB Mpu ArMHE BoMHbI 309,3 HM, LUMPUHE Lenn
He 6onee 0,7 HM C KOpPEKLMEN HECENEKTUBHOMO NOMMOLLEHUS B TOKe aproHa UsMepsiioT He MeHee [IByX pas,
nocrnegoBaTeribHO pachblfss UX B aToMusaTop. B 3aBMCMMOCTM OT TUNa cnekTpoMeTpa nogdbupatoT ontumanb-
HbIli 06bem pacTeopa oT 0,010 4o 0,050 cm3 unn onTUMansHoe Bpems aspo30ibHOMo pachbifieHns oT 54050 ¢.
MpoMbIBaOT pacnbIIUMTENbHY CUCTEMY AUCTUNIMPOBAHHOW BOAOW, NPOBEPSAIOT HYJIEBYIO TOUKY U CTabunb-
HOCTb rpadynpoBOYHOro rpacduka. Jns npoBepKkn HyNeBOM TOUKU UCMONbL3YIOT pacTBOP COOTBETCTBYIOLLEro
KOHTPOSBLHOrC ONbITa, NOAroTOBMNEHHbIN B COOTBETCTBUN C 4.3.

Moabop onTMManbHbIX TeMMepaTypPHbIX PEXUMOB ArNs aToMu3aTopa NpoBoAAT UHANBUAYAIbLHO 4SS NpU-
MEHSIEMOro CNekTpoMeTpa Nno rpagyMpoBoYHbLIM pacTBopaM. PekoMeHayemble ycrosusi paboTbl aToMusaTopa
ykasaHbl B Tabnuvue 1.

Tabnwnuya 1— Ycnosusi paboTel aTommsatopa

HavmeHoBaHue ctaguu Temneparypa, °C Bpewms, ¢
Cyuwka Ot 150 po 200 Bkmiou. Ot 2 po 30 Bkiou.
O3sonexne » 1100 » 1200 » »10 » 20 »
ATomusaums » 2400 » 2500 » »4 » 5 »

Mo 3HaueHusim abcopbuum rpagynpOBOYHBLIX PACTBOPOB U COOTBETCTBYIOWMM UM Maccam asiioMUHUsE
CTPOAT rpadynpoBOYHbIA rpadpuk.

Mo sHauveHno abcopbLmmn pacTeopa NPpobbl HAXOAAT Maccy antoMUHWUSA NO COOTBETCTBYIOLLEMY FpayMpo-
BOYHOMY rpadouky.

4.5 O6paboTka pe3ynbTaToB aHanusa

MaccoByto gonto antoMuHns B npobe X, %, BeIMUCHSOT No hopmyne:

x=MxK 100, ()
roe My — macca anioMuHnA B pacTsope npobl, r;
K — koaddbuumeHT pasbasneHuns pacteopa npobbl;

M — macca Hasecku npobel, T.
4.6 KoHTponb TOYHOCTU aHanusa

KOHTpOMnb TOYHOCTU pesyrbTaToB aHanuaa ocywectenawT no FOCT 13047.1.
HopmaTuBbl KOHTPOMSA NPeLU3nNoHHOCTM (Npeaernbl MOBTOPSIEMOCTU U BOCMPOU3BOAUMOCTU) U NoKasa-
Tenb KOHTPOMS TOYHOCTU (pacluMpeHHas HeonpedeNeHHOCTb) pesybTaToB aHanusa npueeaeHsbl B Tabnuue 2.

Tabnwuya 2— HopmaTuBbl KOHTPONSA NPELU3MOHHOCTU (Npeaenbl MOBTOPAEMOCTU U BOCTIPOU3BOAUMOCTH) U Nokasa-
Tenb KOHTPOISA TOYHOCTM (pacluMpeHHas HeonpeaeneHHOCTb) pesynbTaToB aHanuaa npu OBEpUTENbHON BEPOSTHOCTH
P=0,95

B npoueHTax

Mpenen noetopsiemocTy | Mpenen noBToOpAEMOCTH MNpenen PacwmpenHas
Maccosas gons (ons OByX pesynbTatoB | (ANA Tpex pe3ynbraTos BOCMPOU3BOANMOCTH HEONPEENEHHOCTS
ANOMUHUS napannensHbIX napannenbHbIX (ans oByx pesynbTaTos _ ’
onpegenexuit), r onpeaeneHun), r aHanusa), R Utk=2)
0,00020 0,00004 0,00005 0,00008 0,00006
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 0,0005
0,0050 0,0005 0,0006 0,0010 0,0007
0,0100 0,0010 0,0012 0,0020 0,0014
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