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IIpenuciaoBue

1 PASBPABOTAH MexXrocygapcTBEHHBIMM TEeXHUYECKMMU KOMHUTETaMM I10 CTaHAapTU3aluu
MTK 501 «Hukenp» u MTK 502 «Kobanbr», AO «MHCTUTYT [MIIpOHMKEIH»

BHECEH T'occrangaprom Poccun

2 MMPUHAT MexrocynapctBeHHbIM COBETOM IIO0 CTaHAAPTU3ALMM, METPOJIOTMUA U CepTUhUKALIAN

(mporokon No 21 ot 30 mas 2002 r.)

3a mpuHSATHE IPOroJOCOBAJIN:

HaumeHnoBanue rocygapcTsa

HaumeHoBaHMe HaUMOHATBHOTO opraHa 1o craHaapTusaluu

AzepbOaiimxaHckas PecmyOnmka
Pecnybnmka Apmennst
Pecnybnuka benapych
I'py3us

Keipreizckast Pecyonuka
Pecniybimmka Momnnosa
Poccuiickas ®eneparnyst
Pecnybmmka Tamkukucran
TypxmeHucran
Pecnybnvka Y36ekucraH
Ykpaunna

AsroccraHgapT

ApMroccraHaapT

T'occrannapr Pecniyonuku benapych
I'pyscranmapt

Kebipreizcranpapt
MonnoBactaHaapT

T'occranmapr Poccun
TamxukcrangapT

I'maBrocciyx6a «TypkMeHCTaHaapTIaphl»
¥Y3roccranmapt

T'occranpapt YkpauHbl

3 IlocrtanoBnenuem l'ocymapctBeHHOro kKomurera Poccuiickoit Denepaivy mo craHAapTU3alUU U
MeTtposiornn ot 17 cenrsops 2002 r. Ne 334-ct MexrocymapctBeHHBI ctaHmapT T'OCT 13047.15—2002
BBEJIEH B JICMCTBHME HEMOCPEICTBEHHO B KauecTBe TOCylapCcTBeHHOro craHaapTta Poccuiickoit Menepanyn

¢ 1 mroms 2003 1.

4 B3AMEH TOCT 13047.12—81, 'OCT 741.18—80

© MIIK M3marenscTBO cTaHmapToB, 2002

Hacrosiiuuii craHaapT He MOXET ObITh MOJIHOCTBIO WJIM YAaCTMYHO BOCIIPOM3BEAEH, TUPAXKUPOBAH U
pacmpocTpaHeH B KayecTBe OGMILMAIBHOIO M3gaHus Ha TeppuTopun Poccuiickoin Menepaniu 6e3 paspe-

weHus I'occranpapra Poccum
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M E XTOCYJADAPCTUBEHHB H CTAHZAAPT

HUMKEJIb. KOBAJIBT

Merton onpeaejacHua 0J1oBa

Nickel. Cobalt.
Method for determination of tin

JlaTa sBenennsa 2003—07—01

1 Ob6nacTp npuMeHeHHs

Hacrostiuii crangapT ycTaHaBIMBaeT aTOMHO-aOCOPOLIMOHHBIA METOMA OIpeAc/ieHUs OJIOBa MpPU
MaccoBoii moie ot 0,0001 % mo 0,0020 % B mepBuuHoM HuKene mo 'OCT 849, HHKeeBOM MOPOIIIKE IO
I'OCT 9722 un xo6anste 1o I'OCT 123.

2 HopmaTuBHBIE€ CCHUIKH

B HacTosI1IeM cTaHgapTe MCITOJIb30BAHKI CCHUIKM Ha CJIEIYIOIINE CTAHAAPThI:
I'OCT 123—98 KobGanbt. TexHuueckue ycaoBUst

I'OCT 849—97 Hukenab nepBUYHBbINA. TeXHUUECKUE YCIOBUS

I'OCT 860—75 Onoso. Texuudeckue ycaoBUst

I'OCT 3118—77 Kucnora congHast. TexHudeckue yCiaoBUsS

I'OCT 4461—77 Kucnora azotHas. TexHUYeCKHUE YCIOBUS

I'OCT 9722—97 Ilopouiok HUKeNeBbIil. TeXxHuYeCcKre yCaA0BUS

TOCT 10157—79 AproH razoo0Opa3Hblii M XuIkuil. TexHuyeckue ycioBus
I'OCT 11125—84 Kwucnora a3oTHast 0co00i1 YMCTOTHI. TeXHUYeCcKue YCIOBUS
I'OCT 13047.1—2002 Hukenn. Kobaner. O01Ire TpeOboBaHMS K METOJAM aHaIn3a
I'OCT 14261—77 Kucnora consiHasg 0co00i YUCTOTEI. TeXHUYEeCKNE YCIOBUS

3 O0mme TpeOoBaHNA W TPEOOBAHNUSA 0€30MACHOCTH

OO11ume TpeboBaHMSI K METOIAM aHa/IM3a U TpeOoBaHMsI 0€30IMaCHOCTH IIPU BBIITOJIHEHUM pabOT — IO
TI'OCT 13047.1.

4 ATOMHO-a0COpPONMOHHDI METOJ
4.1 Meton ananmsa

MeTon ocHOBaH Ha M3MEPEHUM MOLJIOLIEHUS IIPU JUIMHE BOJHBI 235,5 HM pe30HAHCHOTO M3JIy4eHUS
aToMaMM 0JIOBa, OOPA3yIOIIMMUCS B pe3yJibTaTe 3JIEKTPOTEPMUYECKON aTOMU3ALIMKU pacTBOpa MpoOokI.

4.2 Cpencrsa u3MepeHHii, BCIIOMOTaTe/IbHbIE YCTPOHCTBA, MATEPHAJIBI, PEAKTHBBI, PACTBOPDI

ATOMHO-a06COpPOILIMOHHBIN CrIeKTpooTOMETp, 0OeCeUynBAIOLIUI TPOBEAEHUE U3MEPEHUN C 2JIEKTPO-
TEPMUYECKON aTOMU3alMeil, KOPPEKIINIO HECEIEKTUBHOTO TOMIOIIEHNS M aBTOMAaTU3MPOBAHHYIO MOIATY
pacTBopa B aTOMHU3aTOp.

JlaMma ¢ TToeIM KaTomoM ISt BO3OYKIEeHUS CIIEKTPAIbHON JIMHUM OJIOBA.

AproH razoo6pasusiii mo 'OCT 10157.

@unbTphl 006€330IeHHBIE TI0 [ 1] Wiu apyrue cpemHeli TIOTHOCTH.

WN3nanue odunuaibHoe
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Kwncmora asornas mo T'OCT 4461, npu HeOOXODMMOCTM OYMIIEHHAS TIEPETOHKOM, WIM II0
I'OCT 11125, pazoasnennas 1:1, 1:9 u 1:19.

Kwucnora consras mo 'OCT 3118 wim npu HeooxomnmocTu o F'OCT 14261, pasoasnenHas 1:1.

ITopomok Hukenesblit 1o 'OCT 9722 unu cTaHaapTHBIN 00pa3el] cocTaBa HUKES ¢ YCTAaHOBJIEHHON
MaccoBoii goseit oaoBa He 6osee 0,0001 %.

Kob6anstr mo 'OCT 123 mnm craHgapTHBINA oOpa3ell cocTaBa KOOajbTa ¢ YCTAaHOBJIEHHOI MacCOBOIA
nmoseit onosa He 6oiee 0,0001 %.

Ososo o 'OCT 860.

PacTBopHbI 0J10Ba M3BECTHOU KOHLIEHTPALIUU.

PacTBop A MaccoBoii KoHLeHTpaluu oiosa 0,0001 r/cm®: B cTakan BMecTumocTbio 100 cM® momerna-
10T HaBecKy ojioBa Maccoii 0,1000 r, mpuausaoT 20—30 cM> CONSHON KUCIOTBI, pacTBOPSIIOT MPU Harpe-
BaHMM Ha KUMSLUEH BOISHON OaHe, OXJaKIaloT, MEePeBOAAT B MEPHYIO Koiby BMecTHMocTbio 1000 cm?,
npuwinBaioT 50 cM? CONMsTHOI KUCTIOTHL U HOIMBAIOT OO METKH BOIOIL.

PactBop b MaccoBoii koHueHTpauuu oiaosa 0,00001 r/cm®: B MepHyIo K00y BMecTUMOocThIo 100 cm?
ot6upator 10 cM> pacTBopa A M JOJUBAIOT 0 METKU a30THOI KUCIOTOM, pa3z6apiaeHHoit 1:19.

PactBop B MaccoBoii koH1eHTpauuu onosa 0,000001 r/cm®: B MepHyIo Konby BMecTumMocTbio 100 cm?
ot6upator 10 cm> pactBopa b 1 10aMBaIOT 10 METKM a30THOI KHUCJIOTOI, pa3basieHHoi 1:19.

4.3 TloaroroBka K aHAIM3Y

4.3.1 ig rpagyupoBo4yHOro rpaduka 1 mpu ornpeaeieHu MacCOBBIX JoJieil oioBa He Goee 0,0010 %
B CTaKaHbl WIM KOJObI BMecTHMOCTbIO 250 cM® momemator HaBecku Maccoit 1,000 r po6 HUKeNEeBOro
MOPOILIKA MM KOOajbTa WIM CTAHZAPTHOrO OOpaslia cOCTaBa HUKENS WM KODOajbTa C YCTaHOBJIEHHOM
MAaccOBOM AoJieil oj1oBa. YUMo HaBeCOK JOJKHO COOTBETCTBOBATh YMC/Y TOUEK TPagydpOBOYHOrO rpaduka,
BKJIIOYAsl KOHTPOJIbHbIN OMBIT.

K npo6am npunubaior 15—20 cM? a30THOI KUCIOTHI, pa36aBieHHO 1:1, pacTBOPSIOT TP HArpe-
BaHuU. [Ipu MCIONB30BAHUM HUKEJIEBOIO IMOPOIIKA PACTBOPbI (DUIBTPYIOT Yepe3 (UIbTPbl (KpacHas
win Oejas JeHTa), MpeaBapUTEJIbHO IIPOMBITHIE 2—3 pa3a a30THOM KMCJIOTOM, pa3baBieHHOR 1:9,
(UIBTPBl TIPOMBIBAIOT 2—3 pas3a ropsiueil Bomoil. PacTBopsl BhImapuBamoT g0 obobema 10—15 cm?,
npunuBaioT 40—50 cM® BoIbI, HArpeBalOT A0 KUIEHMsS, OXJIAXIAIOT, MMEPEBOASAT B MEPHbIE KOJOHI
BMecTHMOCTbIO 100 cMm3.

B xon6b1 otoupator 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm® pacTtBopa B, B K06y ¢ pacTBOPOM KOHTPOJIBHOTO OITHITA
pacTBOp 0OJI0Ba He BBOMSIT, AOJMBAIOT JO METKM BOIOH U Jajiee U3MEPSIIOT abCOpOLIMIO, KaK yKa3aHo B 4.4.

Macca onoBa B pactBopax [rd rpamyupoBku cocrtasisier 0,000001; 0,000002; 0,000004; 0,000006;
0,000008; 0,000010 r.

4.3.2 Jlng rpamyupoOBOYHOrO rpaduka 2 Impu OnpeaeiicHMA MacCOBBIX noJjeit omoBa cBeiiie 0,0010 %
B MEpHBIE KOJIOB BMecTUMOCTHIO 100 cM? oT6uparoT o 20 cM? pacTBOpa KOHTPOJIBHOTO OIBITA, TOATOTOB-
JIEHHOTO, Kak ykaszaHo B 4.3.1, BBomar 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm® pactBopa B, B ogHy U3 Koib C
pacTBOPOM KOHTPOJIBHOTO OMbITa pacTBOP OJIOBA HE BBOISAT, JOJMBAIOT OO METKM a30THOU KMCIIOTOM,
pazbasneHHoi 1:19, u usMepsoT abcopdb1MI0, Kak yKazaHo B 4.4.

Macca osioBa B pacTBOpax IJisi TpalyMpoBKHU yka3aHa B 4.3.1.

4.4 TlpoBenenue aHaim3a

B crakaH WK Kouby BMECTUMOCTBIO 250 cM? moMelaloT HaBecKy poObl Maccoii 1,000 r, mpuiInBaioT
15—20 cm? a30THOIT KUCIOTHI, pa30aBaeHHOI 1:1, BBIIAPUBAIOT 10 00beMa 5—7 ¢M>, TIEPEBOIST B MEPHYIO
KoJI6y BMecTUMOCTBI0 100 cM3, OXJIaKIAIOT U AOIMBAIOT IO METKH BOLOIL.

IMpu MaccoBoii noie onosa cebie 0,0010 % B MepHyI0 K06y BMecTuMocTbio 100 cM? oT6upator
AJIMKBOTHYIO YacTb pacTBopa oo6beMoM 20 ¢M’ ¥ JOIMBAIOT IO METKHM a30THOM KUCIOTOI, pa36aBlIeHHOI
1:19.

M3mepsior abcopOLMIO pacTBOpa MPOOEI M PaCTBOPOB JISI TPAIyUPOBKU MPU IJIMHE BOJIHBI 35,5 HM,
puHe 11eau He 6onee 0,7 HM ¢ KOppeKIUeil HeCeJISKTUBHOTO TTOIIOLIEHUS B TOKE aproHa He MeHee JBYX
pa3, mocienoBaTelIbHO BBOAS MX B aToMU3aTop. B 3aBUCMMOCTU OT THIIA CIIEKTPO(OTOMETpa MOAOUPAIOT
ONTUMAIBHBII 00beM pacTBopa oT 0,005 1o 0,050 cM? WM onTUMaNbHOE BpeMsl a3pO30JIbHOTO PaCTbLUICHMUS
ot 5 1o 50 c. IIpoMBIBaIOT CUCTEMY BOIOM, IIPOBEPSIOT HYJIEBYIO TOUKY M CTAOMJIBHOCTh IPagyHPOBOYHOTO
rpacuka. JIjisi TpoBepKM HYJIEBOM TOYKU MCITOJIB3YIOT PACTBOP COOTBETCTBYIOILLIETO KOHTPOJBHOIO OIbITA,
MOJIrOTOBJICHHBIN, KaK yKa3aHo B 4.3.

IMTombop oNTUMAILHBIX TEMIIEPATYPHBLIX PEXUMOB IPOBOAAT WHAWBUAYAIHHO ISl IPUMEHIEMOTO
crnekTpooToMeTpa MO pacTBOpaM ISl TpaaAyupoBKU. PekomeHayemble ycaoBHsI pabOTBl aToMu3aTopa
yKa3aHbl B Tabauie 1.
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Taonuuma 1 — Ycnous paboTel aToOMH3aTOpa

HaumeHoBaHue ctaguu Temmeparypa, °C Bpewms, ¢
Cymka 120—150 2—30
O3oneHne 700—1000 10—30
ATtoMm3anus 2200—2400 4—5

Ilo 3HAvyeHMsIM aGCOPOLIMM PACTBOPOB IS TPAXYHMPOBKM W COOTBETCTBYIOIIMM WM MaccaM OJIOBa
CTPOST IPagyMpPOBOYHBIE IpadUKU.

ITo 3HayeHMIO aGCOPOLIMI pacTBOpa MPOOBI HAXOAAT MAcCy 0JI0Ba IO COOTBETCTBYIOIIEMY Ipagyupo-
BOYHOMY I'paduKy.

4.5 O0padoTKa pe3yJIbTATOB aHAJIN3A

MaccoByio momo ooBa B mpobe X, %, BBIUUCISIOT 1O (popMyJie

_MXK

Y=

100, (1

rne M, — Macca oJioBa B pacTBOpE MpPOOHI, T;
K — xoaddunimeHT pa3daBiIeHNUsT pacTBOpa MPOOLI;
M — macca HaBecKU IPoOOBLI, T.
4.6 KOHTPOJIb TOYHOCTH AHAJIM3A
KoHTpoab METpOIOrMYeCKNX XapaKTepPUCTUK pe3ynabTaToB aHanm3a mpoBoadat mo I'OCT 13047.1.
HopMatuBbl KOHTPOJIS U MOrPELIHOCTh METO/Aa aHaIK3a MpUBEIEHbI B Tabulie 2.

Taonuua 2 — HopMaTuBbl KOHTPOJISI M MOTPELTHOCTh METOA aHAIU3a
B mponenrax

Jlomyckaemble Jlomyckaembie Jlonyckaemble
Maccosas gons PacXOXIEHUs pe3yJbTaToOB | PaCcXOXIEHUS Pe3yJIbTaToB ACXO Y B [NorpewHocTh
oJI0Ba NIBYX TIapaJuIeIbHbIX TpeX mapauieIbHBIX PacXoxn ABYX p | Meroma aHammza A
onpeeneHuil d, onpeneneHuil dy DE3YJIbTATOB aHANM3a
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 0,00020 0,00015
0,0020 0,0002 0,0003 0,0004 0,0003
MPUJIIOXKXEHHUE A
(cripaBOYHOE)
bubaunorpadus

[1] TY 6-09-1678—95* ®unbTpsl 06e33071eHHBIE (KpacHas1, Oejas, CUHSIST JICHTHI)

* JleiicTByeT Ha TeppuTopum Poccuiickoit denepanumn.
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