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[lpeaucnoBue

Llenn un npuHunnbl ctTaHaaptTmnsaunm B Poccnnckon epepaumnm yctaHosneHol PeaepanbHbiM 3aKOHOM OT
27 nekadbpsa 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHuny», a npasnna NpUMeHEHN HaLMOHANbHbIX
ctaHaapToB Poccunckon Pepepaumm — OCT P 1.0—2004 «Ctanpaptmnsauma B Poccunckon denpepaumn.
OCHOBHbIE NONOXEHUA»

CBepgeHunA o0 cTaHaapTe

1 NOANrOTOBJIEH MWBHECEH TexHn4yeckum kommteToM No ctaHaaptusaumn TK 145 «MeToab! KOHTPO-
na metannonpoaykummny

2 YTBEP>XOEH M BBEAEH B AEVCTBWE Mpukazom denepanbHOro areHTCTBa No TEXHUYECKOMY pery-
nnpoBaHuio n metponorum ot 21 nekabpa 2006 r. Ne 326-cT

3 Hactoawun ctaHgapT naeHTndeH mexxayHapoaHomy craHaapty MCO 13898-1:1997 «Ctanb N 4YyryH.
OnpepeneHne coaepXaHna HUKeNa, Mmean n kobanbta. CNekTPoOMEeTPUYECKUN MeTo, aTOMHOWN SMUCCUUN C
NHAYKTUBHO CBA3aHHOM NNa3mMon. Hacte 1. O0wune TpeboBaHna n otoop npodb» (1SO 13898-1:1997 «Steel and
iron — Determination of nickel, copper and cobalt contents — Inductively coupled plasma atomic emission
spectrometric method. Part 1: General requirements and sample dissolution»).

HanmeHoOBaHMe HacToALWlEero ctaHaapTa n3sMeHeHO OTHOCUTENBbHO HAaUMMEHOBaAHUA YKa3aHHOIo Mexay-
HapoAHOro craHaaprta anga npmeeaeHns B cooteetcteme ¢ [OCT P 1.5—2004 (nogpasnen 3.5).

[1py NpUMEeHEHNN HaCTOALLEro CTaHAaPTa PEKOMEHAYETCA UCNONb30BaTb BMECTO CCbINOYHbLIX MeXAYHa-
POAHbLIX CTAHOA3PTOB COOTBETCTBYIOLLME UM HALUMOHANbHbIE CTaHAapThl Poccunckon depepaunn, ceegeHms o
KOTOPbIX NpuBeAEHLI B AONONHNTENBHOM NpUNoXeHun C

4 BBEJEH BIEPBbIE

NHpopmMmayus ob UBMEHEeHUSsIX K HacmosiueMy cmaHOapmy nybnukyemcs 8 eXe200HO u30asaeMoM
UHbOpMayUOHHOM yKa3amerne «HauuoHarnbHble cmaHoapmbl», a mekcm U3MeHeHUU U rMornpasoK — 8 eXXxeMe-
CSIYHO U30asaeMbiX UHhOpPMaUUOHHbIX YKa3amensax «HauuoHanbHbele cmaHlapmel». B criydae nepecMompa
(3aMeHbl) Unu ommMeHbl Hacmosuwieao cmaHoapma coomeememeayruiee yeedomMmreHue byoem onybnukoeaHo
8 e)XXeMeCS4YHO u3dasaeMoM UHGPOpMaUUOHHOM yKa3amerne «HauyuoHanbHble cmaHdoapmel». Coomeemcmay-
rowas UHgbopmayusi, yeedoMreHuUe U meKkecmabl pa3Mewarmcecs makxe 8 UHhopMalUuoHHOU cucmeme obuezo
Nof1b308aHUsT — Ha ohuyuanbHOM calime PedepasibHO20 a2eHmemeaa no MmexHU4eCKoMy peaynuposaHuro U
Memposnoauu e cemu ViHmepHem

© CraHpaptuHgopm, 2007

HacTosawmm ctTaHaAapT He MOXET ObITb NONHOCTBIO NN YACTUYHO BOCMNPOU3BEAEH, TUPAXUPOBaH U Pac-
NPOCTPaHEH B Ka4eCcTBe 0hnLMAnNbHOro n3naHna 6es paspelueHns PeanepanbHOro areHTCTBa N0 TEXHNYECKO-
MY PErynmpoBaHnio U METPONOrnK
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HAUMWOHANBbHBIN CTAHOAPT POCCHUUCKOMWN PEOEPALNMN

Ctanb M 4yryH

CNEKTPOMETPUYECKMA ATOMHO-O3MUCCUOHHbLIN C UHOYKTUBHO CBA3AHHOU MNMJTIA3MOW
METO ONPEAENEHUA HUKESIA, MEOU U KOBAJIBTA

HacTtb 1

Ob6Lwune TpeboBaHUA

Steel and iron. Inductively coupled plasma atomic emission spectpometric method for determination of nickel,
copper and cobalt contents. Part 1. General requirements

[lata BBegeHna — 2008—01—01

1 ObnacTtb NpUMeHeHuUn

Hactosawmin ctaHaapT yCTaHaBNMBAET CNEKTPOMETPUYECKUIA aTOMHO-3MMUCCUOHHBLIN C MHOYKTUBHO CBSA-
3aHHOW NNa3Mor MeToa onpeaeneHnsa coaepXaHma HUKeNd, Mean n KobanbTa B HENErmpoBaHHbIX CTaNAX U
4yyryHax B AnanasoHax, npuBeaeHHbIX B Tabnuue 1.

Tadtnuuya 1
SnemMeHT Maccoeasa aond, %
Hukenb 0,001 — 0,30
Menb 0,001 — 0,40
KobOanbT 0.001 — 0,10

Hacrosawmm ctaHaapT onpenenseT obLlme TpeboBaHna K NpoBeAEHUIO aHaNN3a, NOAroToBKe N pacTBO-
PEHNIO aHANN3NPYEMbIX 0O6Pa3LI0B N METOAAM pPacyeTa, a TaKkkKe K Npoueaypam OLEHKN TOYHOCTU MHONBUAY-
anbHbIX MeToaos no MCO 13898-2, NCO 13898-3, NCO 13898-4.

CTaHaapT pacnpoCTPaAHAETCA HA ABa METOAA onpeaeneHns MaccoBOW AONN S3NEMEHTOB B aHANU3npye-
MbIX pacTBOpax ¢ UICNONb30BaHNEM M BE3 NCNONb30BAHNA BHYTPEHHEro CTaHaapTa.

2 HopmaTuBHbIe CChIJNIKWN

B HacTosAIlEM CTaHaapTE NCMONb30BaHbl HOPMATUBHbLIE CChINKM Ha cneayowmne MexXayHapoaHble CTaH-
03pThl:

NCO 385-1:1984 lMocyna nabopatopHaa cteknaHHas. biopeTtkn. Hactb 1. Obume tpeboBaHuns

NCO 648:1977 lMocyna nabopaTopHaa cteknaHHaa. [NMneTkn ¢ 0aHON METKON

MCO 13898-2:1997 Crtanb n vyryH. OnpegeneHne coaepxaHna HUKena, mean u kobanbta. CnekTpo-
MEeTPU4ECKNN MEeTO4 aTOMHON 3MUCCUN C UHAYKTUBHO CBA3aHHOW Nna3mon. Hactb 2. OnpeneneHune coaepxa-
HUA HUKENS

MCO 13898-3:1997 Crtanb n vyryH. OnpegeneHne coaepXaHna HUKena, meau u kobanbta. CnekTpo-
MEeTPU4ECKNN MEeTO4 aTOMHON 3MUCCUN C UHAYKTUBHO CBA3aHHOM Nna3mon. Hactb 3. OnpeneneHue coaepxa-
HUA Meau

MCO 13898-4:1997 Crtanb n vyryH. OnpeaeneHne coaepxaHna HUKena, mean u kobanbta. CnekTpo-
MeTpPU4ECKNN MeTO4 aTOMHON 3MUCCUN C UHAYKTUBHO CBA3aHHOW Nna3mMon. Hactb 4. OnpeneneHune coaepxa-
HUA KObanbTa

NCO 14284: 1996 Ctanb n 4yyryH. OT60op n noarotoBka Npod Ana XMMMUYeCcKoro aHanmsa

U3paHue ohmunanbHoe
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3 CywHoOCTb MeTOoAa

[1po0y pacTBOPSAIOT B CMECU CONAHOW U a30THOMW KNCNOT, pa3baBnasn Ao 3aaaHHOro obbvema. Npn Heobxo-
OUMOCTN N0BABNAIDT CKAHANN NMU UTTPUN B KAYECTBE BHYTPEHHErO CTaHAapTa. PacnbinaoT pacTBOp B NNa3my
aTOMHO-3MUCCUOHHOIO CNEKTPOMETPA N N3MEPKAIOT MIHTEHCUBHOCTb CBETOBOIO U3NYYEHNA KaXKA0ro 3NeMeHTa
NN OOHOBPEMEHHO C N3MEPEHUEM U3NYYEHNS OT CKaHaMAa unn nTTpua. Npumepbl aHANUTUYECKNX NUHNI
npnBeaeHbl B Tabnuue 2.

Tadbnuuya 2
3neMeHT AHanuTnyeckas nNnMHUA, HM
Hukenb 231,60
Meab 324,75 nnn 327,40
KoSanbT 228,62
Ckanann 361,38 nunun 424,68 (BHYTpEeHHUIN CTaHAAPT)
NTTpun 371,03 (BHYTPEHHUI CTAaHAAPT)

4 PeakTUBbI U pacTBOpPbLI

Ecnun HeT apyrMx ykazaHun, NCNonb3yoT peakTUBbl YCTAHOBNEHHOW aHaNMTU4YECKON CTENEHN YNCTOTHI,
ONCTUNNUPOBAHHYIO BOAY, AONONHNTENBHO OYULLIEHHYIO NEPErOHKON UNN NHBbIM COCODOM.

4.1 Uncroe xeneso, cogepxalwee meHee 0,0001 % kaxaoro onpenenaemMoro 3NemMeHTa.

4.2 ConaHasa KMcnoTta ocobom YNCTOTb! NNOTHOCTLIO p ~ 1,19 r/cm 3, pasBaeneHHas 1 : 1.

4.3 A30THas KMcnota 0coboi YUCTOTbI NNOTHOCTLIO p ~ 1,40 r/cm?, paszbasneHHan 1 : 1.

4 4 PacTBOp CKaHAWA B Ka4eCTBe BHYTPEHHEro cTaHaapTa, cooTBeTCTBYIOWMIA 1 r/am3.

B3ewnBaloT ¢ TOYHOCTBLIO A0 1 Mr 1,534 r okncu ckaHana Ynctoton bonee 99,98 %, nepeHOCAT B XMMK-
4eCKUn cTakaH BMecTMMOCTbIo 500 cm3 mn pacTeopsioT B 40 cM > a30THOM kMcnoThl (4.3). PacTBop KoNMYeCcTBEH-
HO MEePEHOCAT B MEPHYI0 KONBY BMeCTMMOCTbIo 1000 cM3, 0OBOAAT A0 METKM BOAOW M NEPEMELLNBAIOT.

1 cM 3 pacTBopa BHYTPEHHEro cTaHaapTa coaepXuT 1 Mr ckaHams.

4.5 PacTtBop UTTPUA B Ka4eCTBE BHYTPEHHEro cTaHaapTa, COOTBETCTBYOWMA 1 r/amS.

B3pelwumBaoT ¢ TOHHOCTBLIO A0 1 Mr 1,270 rokucn uttpmsa unctotom bonee 99,98 %, nepeHoCcaT B XMMUYeC-
KA cTakaH BMecTUMOCTbIo 500 cm3 n pacteopsoT B 50 cM3 consaHom KMcnoTbl (4.2). PacTBOpP KONMYECTBEHHO
nepeHoCAT B MePHYI0 Konby BMecTMMOoCTbio 1000 cm3, noBOAAT A0 METKM BOAON U NEPEeMELLNBAIOT.

1 cm3 pacTBOpa BHYTPEHHEro cTaHaapTa coaepuT 1 Mr uTTpus.

4.6 CtaHaapTHble pacTBOPbLI onpeaenaeMbiX 3NEeMEHTOB.

[ToarotaBNMBAIOT CTAHAAPTHLIE PACTBOPLI OTAENbHO ANA KaXAoro anemeHTta cornacHo NCO 13898-2,
NCO 13898-3, NCO 13898-4.

5 Annapartypa

Bca MepHaa cTeknaHHaa nocyaa AomkHa umeTtb knacc A, cooteetcteylowmn NCO 385-1 n UCO 648 B
3aBUCUMOCTU OT TMNa Nocyabl.

Becbl aHaNNTU4YeCcKmne He HMXe 2-ro Knacca TOMHOCTU C HambonbLLUUMM NepeaenomM B3eselunBaHna 250r.

5.1 ATOMHO-3MUCCUOHHbIN CNEKTPOMETP C MHAYKTUBHO CBA3aHHOM NMa3MOM B Ka4eCcTBe UCTOM-
HUKa BO30OyXaeHunA

[Tocne HacTPOWKKN cornacHo 7.4.1 cnekTpoMeTP A0MKEH COOTBETCTBOBATbL TPeDOBAHUAM , YKa3aHHbLIM B
51.1—5.1.3.

CnekTpoMeTp MOXeT ObITb 0AHOBPEMEHHOro NIMOO NoCNeaoBaTENLHOrO TMNA. ECNK CNnekTpoMeTp Nnocne-
OOBaTENbLHOrO TUNa N3MepeHnsa cHabxeH AONONHUTENbHLIM YCTPOUCTBOM ANA OQHOBPEMEHHOIO N3MEPEHNS
NVHUN BHYTPEHHEro CTaHaapTa (CkaHama N nTTpua), To OH MOXKeT ObITb MICNONb30BaH B METOAMNKE C MPUMEHE-
HMeM BHYTPEHHEro ctaHaapra. Ecnm cnekTpoMeTp NnocnenoBaTenbHOro AENCTBUA HE MMEET ITOr0 YCTPOU-

CTBa, TO BHYTPEHHUIM CTAHOAPT HEe MOXeT ObiTb MCMONb30BaH U cneayeT NPUMEHATb APYryio MeToamky 0e3
BHYTPEHHEro CTaHAapTa.

2
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5.1.1 KpaTkoBpeMeHHaA cTabMNbHOCTbL

OnpeneneHne KPpaTKkOBPEMEHHON CTAaOUNBLHOCTU NpuBeaeHo B A.1.3 (npunoxeHue A).

PaccunTblBalOT CTAaHAAPTHOE OTKNOHEHUE pPe3ynbTaToB AECATU U3MepeHnn abCoNTHON NN OTHOCK-
TENbHOW UHTEHCMBHOCTUN N3Ny4YeHna Hanbonee KOHUEHTPUPOBAHHOIO KannbpoBOYHOrO PacTBopa AN KaXao-
[0 aNeMeHTa.

OTHOCUTENBHOE CTAHAAPTHOE OTKNOHEHME HE AOMKHO NpesbiwaTth 0,4 % 3Ha4YeHna cpeaHen abconioT-
HOWN UNN OTHOCUTENBHON NHTEHCUBHOCTW.

5.1.2 OnpeneneHne npeaena 0OHapYXeHNA U KOHLUEHTPaUNN, 3KBUBANEHTHON (DOHOBOMY U3NYYEHUIO,
npueeneHo B A.1.1 n A.1.2 (npunoxeHne A).

KOHUEHTpauno, 3KBUBANEHTHYIO (DOHOBOMY M3NYYEHUIO, U Npeaen oOHapYXeHnsa paccynTbIBaKOT ANA
aHanNNTN4YeCKOU NNHUN B PacTBOpE, CoaepKalleM TONLKO OANH aHanNU3npyeMbin 3NEMEHT.

[Tony4eHHble 3Ha4YeHNa A0MKHbI ObITb MEHbLLE 3HaYEHUN, NPUBEAEHHLIX B Tabnuue 3.

Tadnuuya 3

AHanuTu4veckas nMHUA, HM

Ni 231,60
Cu 324,75
Co 228,62

KOHUEeHTpauKnsa, SkBuBasneHTHas (POHOBOMY
nanydeHuo, mr/ am>

1,5
0,8
0,8

Mpeaen o6HapyxeHus, Mr/ AM

0,04
0,02
0,04

5.1.3 JInHEeNHOCTb KanMopoBO4YHOIro rpacpumka
Pac4yeT kannbpoBOYHbIX KpMBbIX NpuBeaeH B A.2. JINHENHOCTL KAaNNMOPOBOYHOTO rpaomka NpoBepsatoT

nyTeM pacyeTta koadhdpuuneHTa koppenaumn. llonydyeHHoe 3HavyeHue 3Toro KoagpduumeHTa AO0NXKHO OblTb
oonee 0,999.

6 OTOop Npob

O160p Npod — no NCO 14284.

/ ToaroToBkKa n npoBeaeHUe aHanu3sa

7.1 HaBecka npooObl

HaBecky npobbl Maccoun 1,000 r BaBelUMBAIOT C TOYHOCTbLIO A0 1 M.
7.2 lNlapannenbHO cpacTBOpeHUEM NPOOLI, BLINOMHARA BCE Onepaunmn MeTOANKN UNCNONb3YA TE XXe KONW-
4eCTBa peareHToB, NPOBOAAT KOHTPONbHbLIN ONbIT, PAcCTBOPAA YNCTOE XKeneso.

7.3 TlpuroToBneHue pacTBOpoOB

7.3.1 lpurotoBneHne aHanNM3InpPyemMoro pactesopa npoo.bl

Haeecky npo6bl (7.1) NOMEL AT B XMMUYECKNI cTakaH BMecTMMOCTbio 200 cm3, nobasnaioT 10 cm3 a3oT-
HOW KNCNOTbI (4.3), 3aKpbiBAIOT XMMUYECKNN CTAKaH YaCOBbIM CTEKMOM N MeANEHHO HarpeBaloT A0 Npekpalle-
HMA BypHOro BbiaeneHna rasa. flobasnawot 10 cM 3 conaHomn KMcnoThl (4.2) 1 NPOAONKAT HarpesaHne Ao
NONHOro pacTBopeHns. OxnaxnarT A0 KOMHAaTHOW TeMNepaTypbl U NEPEHOCAT PacTBOP B MEPHYIO KONDY BMEeC-
TMMOCTbIO 200 cm3. Ecnn npuMeHseTca MeToamka BHYTPEHHEro ctaHaapTa, To AobaensaioT 2 cMm® pacTBopa
ckaHaus (4.4) unn 10 cm3 pacTteopa utTpua (4.5). [loBOAAT pacTBOp A0 METKM BOAOW M NEPEeMELLNBAIOT.

7.3.2 lNpurotoBneHne KanmdopoBOYHbLIX PacTBOPOB

[MpoBoaaT onepauun B cooteeTcTBum ¢ NCO 13898-2, MCO 13898-3 n NCO 13898-4.

7.4 CnexTpoMeTpnUyecKme U3MepeHun

7.4.1 BKNO4alT CNEKTPOMETP U OCTaBNAIOT €ro BKNIYEHHbIM HE MeHee YeM B Te4YeHne 4yaca nepen
Ha4anoM Kakux-nmbo namepeHunn.

[TpOBOAAT HACTPONKY NpMbopa No cneayowmnm napameTpam:

- perynmnpoBKa CKOPOCTUN TEYEHUNA KaXXQ0ro NOTOKa rasa (oxnaxaatowero, NPOoMeXXyTOHYHOro U pacnblNsato-
LLIero);

- BbICOTa POTOMETPUPOBAHUA;

- pacnonoXeHne BXOAHbIX U BbIXOOHbIX LWeneu;

- HanpsXXeHne Ha Tpyoke DOTOYMHOXUTENS;
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- ANNHA BOMH aHaNUTUYECKUX NMMHUN, YKA3aHHbIX B Tabnuue 2;
- BpeM4a NPOMbIBaHMNA U BPEMA UHTEMPUPOBAHNA N T.4.

PerynupoBKy OCYLLECTBNAIOT B COOTBETCTBUM C NPUNOXKEHNEM A npu BBEAEHNN B NPUBOP KAaNNO6POBOYHO-
o pacTBopa HauBbICLLEN KOHLEHTPpaLnN.

B cny4yae ncnonb3oBaHUa MeTOAMKU C NPUMEHEHNEM BHYTPEHHEro cTaHaapTa noaroTasnmMBaloT Mpo-
rpaMmmMmHOe obecneveHne AnNa UCNOoNb30BaHNA NUHUKN ckaHanA (361,68 HM ) unn NHUKM utTpmna (371,03 HM) B
KayeCcTBe BHYTPEHHEro cTaHaapTa n Ana pacyeta COOTHOLWEHNA UHTEHCUMBHOCTN NMUHUN K&XXAO0ro 3neMeHTa u
MHTEHCMBHOCTWU NNHUN CKAHONA NN UTTPUS.

MHTEHCMBHOCTb NUHNN BHYTPEHHErNO CTaHAaPTa AOMKHA U3MEePATLCA OAHOBPEMEHHO C UHTEHCUBHOCTLIO
aHaNMNTU4YeCKOWN NMHNNA.

TpeboBaHusa K paboynm xapakTepncTUkam AOMKHbI COOTBETCTBOBATL 5.1.1 — 5.1.3.

7.4.2 NamepeHne MHTEHCUBHOCTU U3NYyYeHNA

[1pn namepeHnn 3HaveHnn abCconTHbIX MHTEHCUBHOCTEN TeMnepaTypa BCeX PacTBOPOB HE AOMKHA
oTnn4yaTtbcs 6onee 4em Ha 1 °C. Bce pactBopbl AOMXKHbI ObITb NPOPOUNBLTPOBaHLI Yepe3 PUNLTPOBANbHYIO
Gymary cpeaHen NnoTHocTu. Mepeble 2—3 cM3 pacTBOPOB OTEPACHIBAIOT.

[1IpoBOAAT U3MepeHne adbCconiTHON UNN OTHOCUTENLHON UHTEHCUBHOCTU aHaNNTUYECKOU NUHNK ane-
MEHTa, Ha4nHasa ¢ KanNnnbpPOBOYHOro PAacTBOpPA.

Hanee namepeHna NpoBoAAT B CneayoLleM nopagke: nsMepaoT ABa UNn Tpmn aHannsnpyemblx pacTteopa,
KannbpoBOYHbLIN PACTBOP MUHUMANbHOW KOHLIEHTPAaLMN, 3aTEM ABa UNn bonee aHanM3npyeMbliX PacTBOPOB U
T.A.

Takon NopsaaoK n3MepeHUa Bcex aHannsanpyeMbix N KannbpoBOYHbLIX PacTBOPOB NO3BONAET MUHUMNIN-
POBATb BO3MOXHble KONebaHnsa MHTEHCUBHOCTU KANNOPOBOYHbLIX N aHANN3NPYEMbIX PACTBOPOB BO BPEMEHMN.

[na kaxxporo pacTeopa NpoBoaAT No NATb n3aMepeHun. OUeHNBalOT KPaTKOBPEMEHHYIO CTaOUNbHOCTD,
KOTOpPasa AOMKHA COOTBETCTBOBAaTb 5.1.1. 3aTeM ANA KaXaoro pacTeopa pacCyHUTLIBAOT CPeaHIo MHTEHCUB-
HOCTb UNN CPEAHIOK OTHOCUTENBHYIO UHTEHCUBHOCTD.

BblunTtaloT 3Ha4eHna cpeaHen abcontoTHON MNn cpeaHen OTHOCUTENbHON NHTEHCUBHOCTU HYNEBOIO Pac-
TBOpa {3 N3 3Ha4YeHnA cpeagHen abcontoTHOMN UNK cpeaHen OTHOCUTENbHON MHTEHCUBHOCTU KaXXA0ro pacTeBopa
[;, nony4yasa npyn 3TOM 3Ha4eHNsa YNCTON abCONIOTHON NNN YNCTOWN OTHOCUTENBbHON NHTEHCUBHOCTU 1)

7.4.3 loparoToBKa KanMopoBO4YHOro rpacdpuka

CTpoAaT rpapmk 3aBUCUMOCTU B KOOpaAnHaTax: Y — abCconuTHaa nnn oTHOCUTENbHaA NUHTEHCUBHOCTD;
X — KOHLEHTpauum onpeaenseMoro anemMeHTa B KanmbpoBoYHOM pacTBope (MKr/cM3).

PaccunTtbiBaloT KO PULUNEHT Koppenaumn. KoappuumneHT Koppenaunn AomKeH COOTBETCTBOBATbL TPe-
OoBaHMAM, YCTAHOBNEHHLIM B 5.1.3.

8 OnpepeneHue pe3ynbTaToB

8.1 O6paboTka pe3ynbraTtoB

B cooTBETCTBUM C MaTeMaTUYECKUM obecnedyeHnemM CnekTpoMeTpa NPOBOAAT C MOMOLLbIO KaNMBpPOBOY-
Horo rpadmka (7.4.3) nepeBoa 3Ha4eHNa abCONTHON UNN OTHOCUTENBHON MHTEHCUBHOCTW B KOHL,EHTPALMIO
3NeMeHTa B aHann3npyemMoMm pacTBope.

Maccosyio ponto anemeHTa Wy,%, BblYNCNAIOT NO popmMyne

(Po,1 = Pe,0)200 100 (Po1 — Po,0) 2
We_ ’ ’ ._+W90— 0, 6,0 +W90! ()
6 ’ y
10 m 50m
rne pg 1 — KOHLUEHTPaLMA ANeMeHTa B aHanu3mpyeMom pacTBope, MKr/cMm>;
Poo — KOHLEHTPaLWA 3rieMeHTa B KOHTPONbHOM PacTBOpe, MKI/CM;
m — Macca HaBecCKW, T;
Wy o — conepxaHme anemeHTa B NCMONb3YEMOM YMCTOM Xxenese, %.

8.2 ToYyHOCTDL

C Uuenbio OLEHKN TOYHOCTU METOAOB, NpeaycMoTpeHHbIX B UCO 13898-2, MCO 13898-3, MCO 13898-4,
ObINn NpoBeaeHbl MeXNabopaTopHbIE UCTLITAHUA HA 0Opa3suax, NPUBEAEHHbLIX B NPUNOXEHUN B.
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9 lNpoToKon UcnbiTaHUA

[TpOTOKON NCNLITAHUA AOMKEH CoaepXKaTb:

a) BCH MHpOPMAELMIO O NabopaTopumn, AaTe NPOBEAEHNA NCMbITAHNSA, NAEHTUPUKALUN 0DOPAa3LIOB;

b) ccbinky Ha8 METOA, NPUMEHAEMbLIN B HACTOSILLIEM CTAHAapTE;

C) pe3ynbTaTbl NCNbITAHUN;

d) nobble onepaunn, He NPeaYCMOTPEHHbIE B HACTOSALLEM CTaHAapTe, UNKU NOObLIE AONONHUTENbLHbIE
onepaunn, cnocodbHbIe NOBNNATL HA Pe3yNbTaTbl NCMbITAHUS.
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[MpunoxeHue A
(cnpaBo4HOe)

MeToauka onpeaeneHUa MHCTPYMEHTanbHbIX NapamMeTpoB

A1 OnpepneneHue npenena obHapyxeHua (DL), KOHUeHTpaUuuKn, 3KBUBaNEHTHOU (POHOBOMY MU3NYYEHUIO
(BEC),  KpaTKOBpeMeHHOW CTabUNBLHOCTI

[pn paspaboTke CTaHAAPTHLIX METOAOB aHanm3a ¢ UCMNONb30BaHWEM ATOMHO-3MWUCCMOHHOW CREKTPOCKOMUN C
NMHAYKTUBHO CBA3aHHOW NNAa3MON 3TU KpUTepun AoNXHbI ObITh BbIOpaHbI paboven rpynnon, OTBETCTBEHHOW 3a pe3ynbTaThl
MeXNadopaToOPHbIX UCMbITAHUA.

Bkno4yaloT CNnekTpoMeTp 1 BbIAEPKUBAKOT €ro HEKOTOPOoE BpeMs Ansa ctabunusauun. Bpemsa ctabunusaymm moxeT
MEHATLCA B 3aBUCUMOCTU OT npubopa. MNpn odbI4HBIX NabopaToOpPHLIX YCNOBUAX COBpeMeHHOe NnabopaTopHoe obopyaosa-
HUe AOMKHO AOCTUraTb CTAabMNBHOIO PeXXnmMa OpUEHTUPOBOYHO Yeped 15 MUHYT. DTO MOXeET ObITb NPOBEPEHO B AaNbHEN-
LUMX UCMNBITAHUAX KPpaTKOBPEMEHHON CTAabMNbHOCTU C NOMOLLLIO TECTOB, YKa3aHHbIX HUXKE.

[loaroTasnuealoT TPU pacTBopa onpeaensaeMoro anemMeHTa, CoOOTBETCTBYHOLWNX HYNEBOW KOHLEHTpaLun, KOHLEH-
Tpauun 10, yMHOXeHHOWN Ha npeaen obHapyxeHna (10 x DL), n koHueHTpaunn 1000, yMHOXeHHOW Ha npeaen obHapyxe-
HMA (1000 x DL).3Tun pacTBopbl A0MKHLI COAepKaTb KUCNOThI TAKMX e KOHLEHTpaLUNN, Te e AONONHUTENbHbIE peareHThbl
N OCHOBHbIE SNEMEHTbI, KakK U pacTBOPbl aHanu3npyembix obpasuos. [Npeaensl obHapyXeHUAa ANA ykasaHHbIX pacTBOPOB
MOrYT CNY>XUTb B KadecTBe NabopaTopHbIX OLEHOK NN HOMUHANbHLIX XapakTepucTuK MeToAaa.

PacTteop koHueHTpaunn 1000 x DL pacneinaoT B nNa3my B TedeHue 10 ¢ A0 HaYana usmepeHmnn, Ytobbl rapaHTUpo-
BaTb CTabMNbHOCTL pacnbiNeHus.

TwaTenbHOo BbIBMPAKT NO3ULUKD, COOTBETCTBYHLLYIO MaKCUManbHOMY NUKY Ha BbIBPAHHOMN ANWHE BONHLI, BbIDUpa-
10T NnoaxoAasLlee NoNnoXXeHne POTOYMHOXKNTENSA (€CNN 3TO HE NPOBOAUTCH aBTOMATUYECKN), YTOOLI YOEeAUTLCA, YTO UHTEH-
CUBHOCTb N3MepAeTCcAa ¢ TOYHOCTLIO A0 YeThipeX 3Havawmx yudp. YcTaHaBnNMBaT BpeMa MHTErpmpoBaHns 3 C.

A.1.1 OnpeneneHue npenena obHapyxeHUA

3Ha4veHusa npepenoB obHapyXeHNA MOryT ObITb onpeaeneHsl pasnnUyYHbIMU MeToAaMN B 3aBUCUMOCTW OT TUNa Npu-
bopa.

MoxeT 6bITb pekoMeHaAOBaHa cneayLwasa meToaunka.

PacnbinaT QOHOBLIN pacTBOp B TedueHne npndnuantenoHo 10 ¢. CHumarT 10 nokasaHum npu 3apaHee yCTaHOB-
NeHHOM BpeMeHU NHTerpupoBaHua. PacneinaT pacteop koHUueHTpauun 10 x DL B TeveHne npndnnantensHo 60 ¢. CHK-
MatoT 10 nokasaHun Npu 3apaHee yCTaHOBNEHHOM BpPeMEHN NHTErpnpoBaHus.

[10 AaHHBIM UHTEHCUBHOCTW, NONYy4YeHHbIM ANA POHOBOrO pacTeopa u pacTeopa KoHueHTpauun 10 x DL, BbluncnawoT
3Ha4YeHns cpeaHNX MHTEHCUBHOCTEN X, N X, U CTaHAAPTHOro OTKNOHEHUA (DOHOBOIO pacTeopa S,.

PaccunTbiBalOT cpeaHIio UCTUHHYIO MHTEHCUBHOCTL ANA pacTeopa KoHueHTpaunn 10 x DL

X = X4 — X, (A.1)
[To npuBeaeHHON HUXe PopMyne paccHUTLIBaAKOT Npeaen obHapyxeHna DL ana paccmaTpuBaemMoro 3anemMeHTa
DL =3 S, (C4/X,1), (A.2)

rae C, — KOHLUeHTpauus, MKr/CM®, pacTBopa KoHueHTpaumm 10 x DL.
A.1.2 OnpeaeneHne KOHUeHTpaUUKN, 3KBUBaNeHTHON (pOHOBOMY U3NYyUYEHUIO
KOHUEHTpaLU0, SKBUBANEHTHYID DOHOBOMY U3nyvyeHuto, BEC BbiMucnAT no doopmyne

BEC = (X,/X,, ) C,. (A.3)

A.1.3 OnpeneneHune KpaTKkoBpeMeHHON CTaODUNBHOCTH

PacneinanT pacteop koHUueHTpauun 1000 x DL B TeyeHue npumepHo 10 ¢. Pukcupytot 10 nokaszaHun npu 3apaHee
onpeaeneHHOM BpeMeHN UHTerpnupoBaHuns. Micxoaa ns aTux gaHHbIX N AaHHbIX, NONYyYeHHbIX AN pacTBopa KOHLeHTpauun
10 x DL, npoBOAAT COOTBETCTBEHHO pacyeT CpeAHNX UCTUHHBLIX UHTeHCUBHOCTEN X . U X ,, @ TaKkKe CTaHAapTHbIX OTKNO-
HEHUN S, N S,.

PaccunTtbiBalOT KpaTKOBPEMEHHYID CTabUNBbHOCTL 3IMUCCUOHHOINO CUrHana Npu ABYX YPOBHAX KOHLEHTpaLUun

RSD, = (S,/X ) 100 %:;
RSD, = (S, /X, ) 100 %. (A.4)

Ecnn nmetoTca HeCKonbko HabopoB AaHHbIX, NPOBOAAT pacyeT 3HadeHns RSD ansa kaxaoro Hadopa.
CpenHee 3HadveHne RSD = cymma RSD/n.

A.2 PacuyeT KanubpoBOUYHBbIX KPUBbIX

OnpeaenanT NPAMYK 3aBUCUMOCTb, HaUny4wnm o6pas3om onnckIBaoLLYy Habop Tovek (NMMHeNHasa perpeccus),4YTo
CBOOUTCA K HAXOXAEHUD KOIPDULNEHTOB a U b B ypaBHEHUN

6
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I=a+hbC (A.5)

roe [ — wn3amepeHHble 3HaYeHUa abCoNTHLIX UNU OTHOCUTENbLHBLIX UHTEHCUBHOCTEN;

C — 3Ha4veHUa KoHUeHTpauun kKannbpoBoOYHbIX pacTBOPOB.
HaHHbIN MeTOA Ha3bliBaeTCcAa METOAOM HAaUMEHbLUNX KBaApaToB. HaknNoH, nonydaemMon NnuHun b 1 ToYKy nepeceye-
HMA a onpeaensarT No cneaywmum popmMmynam:

b =Sq//Sce (A.6)
a=1—bC, (A.7)
raje
Sc;=S(C—C)YI—I);

See=S(C—C)2

roe Q — CcpeaHee 3HaYeHne KOHLEHTpaLuu;
I — cpepHee 3Ha4YeHME NHTEHCUBHOCTM.
KoadhdbunumneHT Koppenauun r onpeaensatoT no dopmyne

Scr (A.8)

r — 1
(Scc Sir)"'4

rae Sy = S(I — 1)
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[MpunoxeHune B
(cnpaBo4HOe)

O6Opa3subl, MCNONb3yeMble B MeXNadopaTOpPHbIX UCMbITaHUAX

Tadonuua B.1

Xnmudeckuin coctas, %
Qbpasel

Cu Ni Co C Si P Mn Cr
JSS 003-3 0,0014 0,0008 0,0010 0,0011 0,0041 0,0048 0,0002
HenernpoBaHHasa cTanb
NR 1C 0,0014 0,0090 0,0046 0,0042 0,0019 0,0059 0,0012
HenernpoBaHHaa cTanb
NR 21 0,045 0,035 0,008 0,1726 0,36 0,016 1,45 0,024
HenernpoBaHHaaA cTanb
NBS 15 h 0,0130 0,017 0,076 0,008 0,005 0,373 0,018
HenernpoBaHHaa cTanb
NBS 16 f 0,006 0,008 0,003 0,97 0,214 0,014 0,404 0,020
HenernpoBaHHaa cTanb
BAS 087-1 0,171 0,118 0,015 0,174 0,263 0,010 0,671 0,078
HenernpoBaHHaa cTanb
BCS 456-1 0,052 0,101 0,24 0,018 0,20
HenernpoBaHHasa ctanb
BCS 452 0,22 0,19 0,315 0,086 0,033 0,03 0,042
HenernpoBaHHaa cTanb
IRSID 081-1 0,026 0,042 0,017 0,099 0,105 0,0129 0,605 0,012
HenernpoBaHHasa cTanb
IRSID 010-1 0,279 0,259 0,941 0,268 0,019 0,410 0,231
HenernpoBaHHaaA cTanb
EURO 488-1 0,0216 0,0651 3,73 0,241 0,0212 0,218 0,0414
“YyryH B YyLUKax
EURO 487-1 0,040 0,0088 3,27 0,006 0,0020 0,094 0,063
“YyryH B YyLLKax
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MpunoxeHue C
(cnpaBo4YHOe)

CBeaeHNA 0 COOTBETCTBUM HaUMOHANbHbLIX CTaHAAPTOB
Poccunckon ®epgepauunm CCbifmoOYHbIM MeXAYHaApPOAHbLIM CTaHAapTaMm

Tadonuuyua C.1

ObH0o3HaYEeHNe CChINTOYHOro

Obo3Ha4vYeHne 1 HaMMeHOBaHKUe COOTBETCTBYHOWErO HalUMOHAJIbHOIO CTaHAAapTA
MEXAYHAPOOAHOIO CTaHAAPTA

MCO 385-1:1984 [OCT 29251—91 (MCO 385-1—84) lNocypa nabopaTtopHaa cTeknsaHHaa. bropeTkn.
YacTtb 1. Obwme TpeboBaHUS

NCO 648:1977 [OCT 29169—91 (MCO 648—77) lNocyna nabdopaTtopHaa cTeknaHHada. NuneTkn ¢
OAQHOWN MEeTKOW

NCO 13898-2:1997 [OCT P NCO 13898-2—2006 Ctanb 1 4yryH. CnekTpoMeTpru4eCcKum
aTOMHO-3MUCCUOHHBLIN C UHAYKTUBHO CBA3aHHOW NNa3mMon MeToa onpeaeneHns
HUKens. YacTtb 2

NCO 13898-3:1997 [OCT P NCO 13898-3—2007 Ctanb 1 4yryH. CnekTtpomMmeTpru4eckuin
aTOMHO-3MWUCCUOHHBLIN C UHAYKTUBHO CBA3aHHOW NNa3mMon MeToA onpeaeneHuns
mMean. YacTtb 3

NCO 13898-4:1997 [OCT P NCO 13898-4—2007 Ctanb 1 4yyryH. CnekTpomMmeTprn4eckmin
aTOMHO-3MNCCUOHHBIN C UHAYKTUBHO CBA3aHHOW NNa3Mon MeToa onpeaeneHuns
kobanbTa. YacTb 4

NCO 14284:1996 *

* COOTBETCTBYIOLLUA HALMOHAaNbHbLIA CTaHAapT oTcyTcTByeT. [1o ero yTBep:KAeHUs peKoMeHAYeTCs UCMONb30-
BaTb NepeBo Ha PYCCKUI A3bIK AaHHOro MeXXAyHapoAHoro ctaHaapTa. [NepeBoa AaHHOro MeXayHapoaHoro craHaapTta
HaxoauTca B PepepanbHOM MHADOPMALMOHHOM (DOHAE TEXHUYECKUX pernamMeHToOB U CTaHAapTOB.
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YOK 669.14:620.196.2:006:354 OKC 77.080.01 B39 OKCTY 0709

KnioyeBble CNOBa: CTanb, YYryH, MeToa onpeaeneHusa, HUKeNb, Meab, KobanbT, MHOYKTUBHO CBA3aHHAaA NNas-
Ma, CNEKTPOMETPNYECKNN aTOMHO-3MUCCUOHHbLIN METOA

Pepaktop J1./. Haxumosa
TexHudeckun pepaktop B.H. l'pycakosa
KoppekTop B./. Baperuosa
KoMnboTepHaa Bepctka JlL.A. Kpyeosou
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