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Mpeaucnoeuve

Llenuy n npuHuMnsl cTaHdapTu3auun B Poccuiickoi efepauin ycTaHosneHsl GenepansHbiM 3aKoHOM OT
27 nexabpa 2002 r. Ne 184-03 «O TexHU4ecKom perynuposaHdin», a Npasuna NnpuMeHeHUs HaluoHanbHbIX
craHgaptoe Poccuickon ®egepauun — FOCT P 1.0—2004 «CraHgaptusauus B Poccuiackon Gepepauunu.
OCHOBHbIE NONOXEHUA»

CeefeHuA 0 cTaHgapTe

1 NOATOTORBNEH M BHECEH TexHW4YeCcKMM KOMUTETOM No cTaHaaptusaunn TK 145 «MeToabl KOHTpO-
NS METaANNONPOOYKLM

2 YTBEPX[EH W BBE[EH B AEVCTBHE MNpukasom PeaepansHOro areHTCTBa N0 TEXHUMECKOMY pery-
NUpoBaHu U meTponorin ot 21 nekabpa 2006 r, Ne 326-cT

3 HacTtosawmui ctaHaapT ngeHTudeH mexayHapogHomy ctadgapty MCO 13898-1:1997 «Ctanb 1 vwyryH.
OnpeaeneHuWe cogepxaHus HAKeNs, megn W KobanbTta. CnekTpoMeTpUYeckMA MeTon aToMHOWA 3MWUCCUN C
WHAYKTUBHO CBA3AHHOW NnasmMon. Yacts 1. Obuwue TpebosarHus  otbop npob» (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»).

HaumeHoBaHWe HacTosIWEro ctaHgapTa U3MEHEHO OTHOCUTENEHO HAUMEHOBAHUWA YKA3aHHOTO MeXay-
HapogHoro craHgapTta gnsa npusegeHus B coorBeTcTBue ¢ FOCT P 1.5—2004 (noapasgen 3.5).

Mpu NnpUMeHeHW HaCTOSALWEro CTaHAAPTa PEKOMEeHOYETCH MUCNONMb30BaTh BMECTO CObINOYHbBIX MEXAYHA-
pPOAHbIX CTAHOAPTOB COOTBETCTBYIOLLWE UM HALMOHaNsHbLIe cTaHaapTsl Poccuidckoln Genepauuu, cBegeHUs o
KOTOpPbIX NPUBEAEHbLI B ACNONHUTENLHOM NpunoxeHnn C

4 BBEOEH BINEPBLIE

HHgbopmayun 00 UMBHEHURX K HacmosaweMmy cmaHlapmy nybnuxkyemcs 8 exeso0Ho u3dagasmom
UHEOPMAYUOHHOM yKasamene «HauyuoHanbHeIe CcmaHoapTbly, & IMeKCm U3MEHEHUU U rMoApacoK — & 8Keme-
CAYHO U30a8aeMbIX UHDOPMAaULIOHHBIX ykazamenax «HauuonansHbie cmanCapmsi». B criyyae nepecmompa
(3ameHbI) UNt omMeHbl Hacmosaweeo cmadfapma coomaemcemayrouiee yaedomneHue bydem onybnuxosaHo
8 8XKEMECSYHO U30agaeMOM LHGDOPMALILIOHHOM yKazamene «HautoHansHole cmaHdapmei». Coomseemcmay-
rowas uHbopmayUs, yeeOoOMITEHUE U MEKCMb! Pa3MeLLames makxe & UnghopmatitioHHol cucmeme obiwezo
ACMb308aHUA — Ha otbuluansHom calime @edepansbHo20 a2EHIMCIMEa 0 MEXHUYECKOMY PE2ynuposaHLUto U
Memponozuu 8 cemu VMiHmepHem

© CraHgapTuHdopm, 2007

Hactoawuia CTaHoapT He MOXeT BbITb NOAHOCTLI UAM YACTUYHO BOCNpou3BedeH, TUpaXpoBaH U pac-
NpocCTpaHeH B KadecTee OCbVILII/IaJ'II:HOFO n3gaHus 6es paspelueHns ¢e,u,epaanor0 areHTcTBa no TeXxHU4ecKo-
My perynuposaHuo 1 MeTponorim
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HALWOHANDBbHBIN CTAHOAPT POCCUWUCKOMH PEOEPALUMU

Ctanb 1 vyryH

CNEKTPOMETPHUYECKUWA ATOMHO-3MUCCHUOHHbLIA C MHOYKTUBHO CBA3AHHOM NNA3MON
METOAO ONPEAENEHWUA HUKENA, MEAW U KOBATNBTA

YacTtb 1
Obwwne TpeboBaHuA

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

Data eBegeHua — 2008—01—01

1 O6nacTb NpUMeHeHuA

HacTtosiwmnia ctaHgapTt ycraHaBnuBaeT CriekTpoOMETRUYECKUA aTOMHO-3MUCCUOHHBIN C MHOYKTUBHO CBS-
3aHHOW NNasMoi MeTo onpeaeneHus cogepXaHua HUKeNs, Meau U koBanbTa 8 HENErMpPOBaHHbLIX CTansX U
yyryHax B guanasoHax, npusegeHHbIX 8 Tabnuue 1.

Tabnuuya 1
3nemenT Maccoeas gons, %
Hukenb 0,001 — 0,30
Megnb 0,001 — 0,40
KoBanbT 0,001 — 0,10

Hactoawuin ctaHgapT onpegenaet obuive TpeboBaHUs K NpoBeJEeHUIO aHan13a, NOAroOTOBKE U pacTso-
pEHWIO aHanu3upyeMblx 06pa3LoB U MeTo4aM pacdeTa, a TakkKe K NpoleypamM OLUEeHKU TOMHOCTU UHOWBUOY-
anbHbIX MeTogos no MCO 13898-2, MCO 13888-3, MCO 13858-4.

Cranpapt pacnpocTpaHseTcs Ha JBa MeToa onpegeneHyua MaccoBO/ 40N 3NeMEHTOB B aHanuavpye-
MbIX pacTBOpax C UCNoNbL30BaHUeM U Be3 UCNONB30BaHUA BHYTPEHHErO cTaHaapTa.

2 HopmaTHUBHBLIE CCBINKU

B HacTosAWeM cTaHZapTe MCNONb30BaHbl HOPMATWUBHbIE CCbINKX Ha cneayollne MexayHapoHble CTaH-
4apTbl;

MCO 385-1:1984 Nocyna nabopatopHas cTeknsHHas. bropetku. Yacte 1. Obwue TpebosaHus

MCO 648:1977 TNocyna nabopaTtopHas cTeknaHHas. MUnNeTku ¢ OOHOW MeTKOR

MCO 13898-2:1897 Cranb u 4yryH. OnpefeneHue cogepXaHus HuKkens, Meaun u kobanbrta. Cnektpo-
MEeTPUYECKMA METOA aTOMHOR SMUCCUK C UHOYKTUBHO CBA3aHHOW nna3smon. YacTte 2. OnpepeneHne cogepxa-
HUA HUKENS

MCO 13898-3:1897 Crane u 4yryH. OnpefeneHue cogepXaHus HUKkens, Meau 1 kobaneta. Cnektpo-
MeTpUYECKUA METOS aTOMHOW 3MUCCUKM C UHOYKTUBHO CBA3aHHOW nna3mon. YacTe 3. OnpepeneHune cogepxka-
HUA Mean

MCO 13898-4:1887 Cranb u 4yryH. OnpeneneHue cogepXaHus HuKkens, Meaun u kobanobta. Cnektpo-
MEeTPUYHECKUA METOA aTOMHOR SMUCCUK C UHOYKTUBHO CBA3aHHoW nna3smon. Yacte 4. OnpepeneHne cogepxa-
HUA KobankTa

MCO 14284: 1996 Cranb 1 vyryH. Ot6op 1 nogrotoeka npob Ans XMMUMECKoro aHanuaa

WapaHue odvumansHoe
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3 CywHocTb MeToaa

Mpoby pacTBops 0T B CMECKH CONSIHOA U a30THOI KUCNOT, pasbasnas go 3agaHHoro obwema. MNpu Heobxo-
OuMocTi 0obasnsaioT ckaHaMA MN UTTRUIA B KAYeCcTBe BHyTpeHHero cTaHZapta. PacneinaioT pacTeop B nnasmy
aTOMHO-3MWCCUMOHHOIO CNEKTPOMETPa U M3MEPS 0T UHTEHCUBHOCTb CBETOBOID U3NYYEHNS KEKA0M0 3NeMeHTa
UMW COOHOBPEMEHHO C W3MEPEHWEM W3MYYEHUS OT CKaHaMs Wnu UTTpus. MNpUuMepsl aHanuTUHecKUX NMHWIA
npueeneHsl B Tabnuue 2.

TaGnuya 2
AnemeHT AHANUTUYECKAA NMHIA, HM
Hukenb 231,60
Mepnb 324,75 unn 327 40
KoBanbT 228,62
CkaHaui 361,38 nnu 424,68 (BHYTpPeHHUA cTaHdapT)
WTTpKi 371,03 (BHYTPEHHWUIA cTaHAaApPT)}

4 PeaKTUBLI U pacTBOpLI

Ecnu HeT gpyrux ykasaHWA, MICNonb3yT peakTUBbl YCTAaHOBMNEHHOW aHAaNMTUYECKOW CTENEHW YUCTOThI,
OUCTUNNUPOBAHHYIC BOAY, LONONHATENBHO OYULEHHYIO MEPEroHKON UMM UHbIM criocoBbom.

4.1 YucToe xeneso, cofepxallee meHee 0,0001 % Kaxaoro onpeaensemoro anemMeHTa.

4.2 ConsHas kncnota ocoboil YUCTOTbI NNOTHOCTEIC p ~ 1,19 r/om 3, pasGasnenHan 1 : 1.

4.3 AsoTHas kucnoTa 0coBoil YNCTOTbl NNOTHOCTLIO p ~ 1,40 r/om3, pas6asneHHas 1 : 1.

4.4 PacTsop ckaHaus B KadecTse BHYTPEHHero cTaHaapTa, cooTeeTcTayowui 1 rigms,

BaselwunBaoT ¢ ToMHOCTLH A0 1 Mr 1,534 r okucn ckaHgua YyucToToi bonee 99,98 %, nepeHoCAT B XUMU-
YECKUIA CTaKaH BMECTUMOCTbIO 500 cM3 1 pacTeopsioT B 40 cm3 a30THON KUCNOThI (4.3). PacTeop KONUYecTBeH-
HO NepeHoCcAT B MepHyo konby BMecTUMocTsbi 1000 cm?, foBOAAT A0 METKU BOJOM U NepemMelunBaroT.

1 cm 3 pacTeBopa BHYTpeHHEro cTaHaapTa coaepkuT 1 Mr ckaHaus.

4.5 PacTsop UTTpUs B Ka4ecTee BHyTPEeHHero cTaHaapTa, GOOTBeTCTByoWMA 1 r/am3,

BasewnBaoT ¢ TO4HOCTHO A0 1 Mr 1,270 rokucn UTTpus 4uctotor 6onee 99,98 %, nepeHocaT B XMMHUYec-
KWii cTakaH BMecTUMocTbio 500 oM3 U pacTeopsioT B 50 om® consHoI KMGNOTbI (4.2). PacTBop KONMYECTBEHHD
NepeHocsAT B MepHyto konby BMecTUmMocTbo 1000 oM3, 1oBOAAT A0 METKM BOAOH 1 NEepeMeLLnBaIoT.

1 cm3 pacTBopa BHyTpeHHero cTaHgapTa CoaepXuT 1 Mr uTTpus.

4.6 CTaHpapTHble pacTBOpbl onpedenseMblX aNeMeHToB.

MoarotTasnusanT cTaHOAPTHLIE PacTBORbLI OTAENBHO ANA KaXA0ro aneMeHTa cornacHo MCO 13898-2,
MCO 13898-3, MCO 138984,

5 Annapatypa

Bca MepHas cTeknsiHHasA nocyJa AoMkHa MMeTs Knacc A, cootseTctyowuin MCO 385-1 1 NCO 648 B
3aBUCUMOCTW OT TUNa nocyasl.
Becbl aHANUTUYECKUE He HAXKE 2-TO KNAacca TOMHOCTU G HaUGonNbLUMM NepeaenomM B3sellusaHua 250,

5.1 ATOMHO-3MWCCHOHHDbIW CNeKTpomMeTp C UHOYKTUBHO CBAI3aHHOW NNa3MoOM B KavYeCcTBe UCTOY-
HUKa BOSGy)KHEHMH

Mocne HaCTpOI;IKVI cornacHo 7.4.1 CNeKkTpoMeTp A0MKeH COOTBEeTCTBOBATL TDE‘SOBBHMFIM , YKa3aHHbIM B
511—513.

CI'IE.‘KTDOIVIE.‘Tp MoXeT ObITb O,EI,HOBDE.‘ME.‘HHOFOJ'IMGO nocnegosarensHore tuna. Ecnun CneKTpomMmeTp nocne-
A0BaTenbHOro Tuna n3amepeHins cHabxeH ACNONHATENBHbIM yCTpOIFICTBOM ans ogHoOBpEeMEeHHOIo UsmepeHns
NMHWUWN BHYTpEeHHEero ctraHgapTa (CKaH,D,MH i I/ITTpI/IF!), TC OHMOXeT OblTb UICNONL30BaH B MeToauKe cnpumeHe-
HWeM BHYTREHHEro craHgapTta. Ecnu CNeKTpoMeTp nocnefoBaTtensHOro JEWCTBAS HE UMEET 3TOMo yCTpOIFI-
CcTBa, TO BHyTpeHHVII;I cTaHgapT He MOXeT BbITh UCNONBL30BaAH K cnefyet NpUMeHATE APYryio MeToauKy Bes
BHYTpEeHHEero ctaHgapra.

2
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5.1.1 KpaTkoBpeMeHHana cTabMNbLHOCTL

OnpepgeneHue KpaTkoBpeMeHHon cTtabunbHocTy npueegeHo B A 1.3 (npunoxeHue A).

PaccuutbiBaoT cTaHZapTHOE OTKMNOHEHWe pe3ynsLTaTos AecaTH UdmMepeHuid abconoTHOR UN OTHOCK-
TeNbHOW MHTEHCUBHOCTU M3NydeHns Haubonee KOHUEHTPUPOBAHHOro KanMBpoBOMHOMO pacTBopa ANA KaKa0-
ro aneMeHTa.

OTHoCUTENBLHOE CTaHOapTHOE OTKNOHEHWE He A0NMXHe npeBbiwaTe 0,4 % 3HadveHus cpegHen abconoT-
HOW UMK OTHOCUTEMNBLHON UHTEHCUBHOCTA.

5.1.2 OnpegeneHue npegena obHapyKeHUs U KOHUEHTPaUUK, IKBUBANEHTHON (hOHOBOMY U3MYHEHUID,
npusegeHo B A.1.1 1 A.1.2 (npunoxeHue A).

KoHueHTpauuw, aKBUBANEHTHYO OHOBOMY U3NyYeHUo, U Npegen obHapyKeHUs paccyUTLIBAOT ANs
aHanUTUY4eckoR NUHUK B pacTBOpe, codemkallem TONbKO 0A4UH aHanM3Mpyemblid AaNeMeHT.

Mony4eHHbIe 3HAYEHUA SOMKHLI BbITh MeHbLIE 3HAa4YeHWUA, NPUBEAEHHLIX B Tabnuue 3.

Tabnuuya 3

KoHueHTpauws, 3KBMBaneHTHasa GOHOBOMY

AHanuT4eckas TMHAA, HM

WBMNYYBHUIO, M/ am’

Mpeaen cbHapyxeHWs, mMrf am 3

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

1,
0,
0

o oo on

5.1.3 NwvHelHOCTb KanWGpoBo4HoOro rpadmka

PacueT kannbpoBoYHbIX KpUBLIX NpuBeaeH B A.2. JIMHEAHOCTE KaNnMBpoBOMHOro rpaduka NpoBepsaT
nytem pacdeTa koadpdumureHTa koppensyun. MNonydeHHoe 3HadYeHWe aToro koadpduumMeHTa JonmkHO BbiTh
6onee 0,985,

6 OT60p npob

O160p npod — no NCO 14284,

7 NMoaroToBKka n npopeaceHMe aHannza

7.1 Haeecka npo®bl

Haeecky npobbl Mmaccon 1,000 r B3BelnmBaroT ¢ TOUHOCTbIO Ao 1 Mr.
7.2 MapannensHo cpacTeopeHuem npobbl, BbINOMHAS BCe onepauui METOLUKA U UCNIOMb3YA TE KE KONu-
YyecTBa peareHToB, NPOBOAST KOHTPOMbHbLINA OMNbIT, PACTBOPSA YUCTOE Keneso.

7.3 MpuvroToBneHne pacTBOpPOB

7.3.1 MpyroToBneHve aHaNW3MpPyeMoro pacTteopa npoobl

Hasecky npobbl (7.1) noOMELLAo T B XMMUYECKMIA cTakaH BMecTUMOCTbH 200 cm?, gpo6aensioT 10 cmd asoT-
HOW KUCNOTbI (4.3), 3aKpblBAOT XMMWUHECKWMIA CTAKAH YaCOBbIM CTEKNOM U MeAfeHHO HarpesaloT [0 Npekpalye-
HUs BypHoro BelAeneHus rasa. [lo6asnsoT 10 oM 3 consHoi KnenoTsl (4.2) U NpooMKawT HarpesaHue Ao
nonHoro pacteopeHns. OxnaxaalT 40 KOMHATHOW TeMnepaTypbl U NEPEHOCAT PacTBOP B MEPHYO konby BMec-
TumocTbic 200 cm®. Ecnn npuMeHseTca MeToauka BHyTpeHHero cTaHaapTa, To aobasnsiot 2 cm? pacTeopa
ckaHamsa (4.4) nnan 10 cm3 pacteopa uTTpus (4.5). [loBOAAT PAacTBOP 4O METKW BOAOH U NepeMeLlnBsaloT.

7.3.2 MNMpuroToBneHne KaNWO6pPOBO4HLIX PacTEOpPOB

MpoBoaaT onepauunn B cootBeTcTBun ¢ MCO 13898-2, MCO 13888-3 n NCO 138984,

7.4 CnekTpomMeTpUYECKMNE N3MEPEHUS

7.4.1 BrkmovawoT CnekTpomMeTp WM OCTaBNAT erc Bkno4eHHbLIM He MeHee 4emM B TedeHlke Yaca nepef
Havyanom Kakux-nbo MEMEDEHMH.

MpoBoasT HacTpoiky npubopa No cnefyow9MM napaMeTpam:

- PerynupoeKa CKOpOCTU TENEeHWA Kax0oro noToka rasa (OXﬂa}K,EI,EPOLIJ,E.‘FO, NMPOMEXKYTONHOMQ 1 pacnblnA-
wero);

- BbICOTa (POTOMETPUROBAHNS;

- pacnonoxeHe BXOOHLIX M BbIXOOHBIX LIJ,E.'J'Iel;I;

- HanpsXeHue Ha TpybKe OTOYMHOXKUTENS;
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- OnWHa BOMH aHanuTUYecKUX NMUHKUA, ykasaHHbIX B Tabnuue 2;

- BpEMS MPOMbIBaHUA 1 BPEMSA MHTErpUPOBaHWUS 1 T.4,

PerynupoBky ocyWwecTBNAT B COOTBETCTBUU C NPUNOKeHeM A npu BBeeHUM B npubop kanuBpoBodHo-
ro pacTeopa HaUBbICLIEA KOHLIeHTpaLUuA,

B cnyqae Wcnonb30BaHWs METOOWKW C NPUMEHEHWEM BHYTPEHHEro craHgapTta NnogroTaBnvBatoT npo-
rpaMmHoe obecnedeHue AN UCNONB30BaHUA NUHUA ckaHaus (361,68 HM ) unu nuHuKM uTTpus (371,03 HM) B
KayecTBe BHYTpEHHero ctaHgapTa 1 onga pacdeta COOTHOLWEHUA UHTEHCUBHOCTU MIMHAN Kaxagoro anemeHTa u
WMHTEHCUBHOCTW NIUHWUW CKaHAUA UK NTTpUs.

MHTEHCHMBHOCTL NMUHWM BHYTPEHHET O CTaHAapTa 0oNKHa U3MepPATLCS OOHOBPEMEHHO CUHTEHCUBHOCTLIO
aHanUTUYECKOR NUHWK,

TpeboBaHna K pabovnm xapakTepucTUKam A0JPKHLI cooTBeTcTBoBaTh 5.1.1 — 5.1.3,

7.4.2 N3amepeHWe NHTEHCUBHOCTHU M3NY4eHHsA

Mpyu U3mepeHUM 3HadeHUA abCconoTHLIX MHTEHCUMBHOCTER TeMnepaTypa BCEX PAcTBOPOB He J0MXkHa
oTnuMqaThcs 6onee yem Ha 1 °C. Bee pacTBopbl AoNKHbl 6biTb NpodUnbTPOBaHbl Yepes hUnbLTPoBanbHY
Bymary cpeaHeii nnotHocTu. Mepsble 2—3 cm® pacTsopos oT6packiBaloT.

MpoBoZsaT M3MepeHue abCcontTHOM MNU OTHOCUTENBHOW UHTEHCUBHOCTU aHanUTUYECKOR IMHWW ane-
MEHTa, Ha4MHas ¢ KanubpoBoYHOro pacTeopa.

[anee amepeHnsi NpoBOAST B CMeAy LW em NOpaOKe: U3MERSIOT ABa UMW TPY aHanM3aupyemblX pacteopa,
KanubpoBOYHbIA PAcTBOR MUHMMANbHOW KOHUEHTRaU MK, 3aTeM ABa Uy Honee aHanM3upyemMblX pacTBoOpoB U
1.0,

Takoll NopaAaoK U3MepeHUs BCEX aHanM3MpyemMblX U KanubpoBOYHLIX pacTBOPOB No3BonseT MUHUMA3U-
pOBaTh BO3MOKHbIE KonebaHWsa UHTEHCUBHOCTK Kanub poBOMHbIX M aHaNW3UpyeMbl X PacTBOPOB BO BPEMEHMU.

Ana kaxporo pacTeopa NpoBoAAT Mo NATL U3MepeHnd. OUEeHUBaT KpaTKOBPEeMEHHYHO CTabUNBHOCTD,
KOTOpas JOMKHa cooTBeTcTBoBaTh 5.1.1. 3atem 4NA KaXa0ro pactsopa PacCHUTLIBAKT CPEAHION HHTEHCUB-
HOCTb UMK CPEOHIOD OTHOCUTENBHYH MHTEHCUBHOCTD,

BbluUTalOT 3HAMeHUs cpenHeld aBCconTHOW UK cpenHel OTHOCUTENbHON MHTEHCUBHOCTW HYNeBoro pac-
TBOPA I;; U3 3HAa4YEeHUa cpedHel abcontoTHON UNK CpefHell CTHOCUTENLHOA MHTEHCUBHOCTH Ka)aoro pactsopa
I;, nonyyas npu 3TOM 3Ha4eHWs YUCTON abDCOMOTHON WM YACTONR OTHOGUTENBbHON MHTEHCUBHOGCTH J)y

Iy=h—1 (1)

7.4.3 MoagroToBKa KannbpoBo4vHOro rpachuka

CTpoAT rpadmk 3aBUCUMOCTU B KoOpAUHaTax: Y — abconoTHas UNU OTHOCUTENbHAs UHTEHCUBHOCTL,
X — KOHLIEHTPaUU1 onpeaensemoro anemMeHTa s KanubpoBoYHOM pacTBope (MKr/cm3).

PaccuuTtbiBateT koadopnumeHT koppensuun. KoadduumeHT koppensauny AonKeH COOTBeTCTBOBaTL Tpe-
BoBaHWsAM, ycTaHOBNEHHbIM B 5.1.3.

8 OnpepgeneHue pe3ynbLTaTOB

8.1 OOpaboTKa pe3ynbLTaToB

B cooTeBeTCTBUKM C MaTeMaTudecknm obecnedeHnem cnekTpoMeTpa NPOBOAAT C NOMOLLLH KanMbpoBod-
Horo rpaduka (7.4.3) nepesop 3Ha4eHWA abCoNOTHOW UMM OTHOCUTENEHOW MHTEHCUBHOCTA B KOHLEHTRaU WK
aneMeHTa B aHanM3upyemoM pacTeope.

Maccosyto gonio anemeHTa Wy, %, BbIMUCAAIOT No dopmMyne

W, - (Pg 1 P:o)QOO 100 W o - (Pa1 — Peo) W, (2)
10 m 50m
rA€pe 1 — KOHLEHTPALIMS SMIEMEHTA B aHANU3UPyeMOM pacTsope, MKr/cmS;
Poo — KOHLEHTPALIUS SNIEMEHTA B KOHTPOMLHOM pacTsope, MKr/cm;
M — Macca HaBecku, T;
Wgo — COOepKaHUe aNiemMeHTa B UCTIONbL3yeMOM YACTOM xenese, %.

8.2 To4yHoCTb

C uenblo oUeHKd TOMHOCTU MeToAoB, NpefycmoTpeHHbIx B MCO 13888-2, MCO 13898-3, NCO 138984,
6bINu NpoBeaeHbl MenabopaTopHble UCTbITaHUs Ha obpasuax, NpUBEeAeHHbIX B NPUNoXeHu B.
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9 MpoToKon UcnNbITaHUA

MpoToKoN UCNbITAHUA AOMKEH CoaepKaTb:

a) Becio uHdopmauyuio o naGopaTtopuu, Aate NPOBEAEHUS UCTLITAHUA, naeHTUdUKaummn obpasyos;
b) ccbinky Ha MeTon, NPUMEHsIEMbIA B HACTORALLEM CTaHaapTe;

C) pesynbTaTtbl UCNbITaHWA;

d) nwbsle onepaunn, He nNnpeaycMOTpeHHble B HacToAwem CtaHgaprte, Unu nwbble A0nonNHUTEeNbHbIE
onepadun, CcnocobHble NOBAUATL Ha pe3ynbTaTtbl UCNbITAHWUA.
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NpunoxeHue A
{(cnpaBo4Hoe)

MeToguka onpegeneHna MHCTPyYyMeHTAalNbHbIX NapamMeTpoB

A.1 OnpepeneHve npegena oGHapyxeHus (DL), KoHUeHTpaUWKW, 3KBUBANeHTHON (POHOBOMY U2NYyYeHWUHD
(BEC), v kpaTKOBpeMeHHol cTabunsHOCTH

Mpu pazpabBoTke cTaHdapTHBEIX METOOOB AHANU3A C MCMNONb3OBAHUMEM ATOMHO-IMWCCUOHHON CMEKTPOCKOMUKA C
WHAYKTUBHO CBA3AHHOM NNa3MOoi 9TU KpUTEPUK QOMKHB ObITh BEIGPaHL! paboye i rpynnoi, 0TBETCTBEHHOM 38 pe3yneTaThl
vexnabopaTopHbIX UCNBITAHUWIA.

BkrioyaloT cnekTPOMETP U BbIAEPKUMBAIOT €70 HEKOTOPOE Bpema Anga ctabunuzaumy. Bpems ctabunusaumm moxeT
MEHATHLCA B 3aBUCUMOCTH OT npubopa. Mpu 06bI4HBIX NaGopaTopHBIX YCNOBUAX cOBpeMeHHoe nabopaTopHoe obopyaosa-
HKMe OOIBKHO OOCTUraTh CTAaBUMBHOMO PEXKUMA OPUEHTUPOBOUHO Yepes 15 MUHYT. 3To MoXeT 6biTh NpoBEpeHo B AanbHe!-
LUMX MCMBITaHUAX KPaTKOBPEMEHHOW CTABUNBEHOCTH G NOMOLLBIO TECTOB, YKA3aHHbLIX HIDKE.

MogroTaenuealoT TpWU pacTBOpa ONpeasnaeMoro srnemMeHTa, COOTBETCTBYIOWMNX HYNEBOW KOHLUEHTPaLMN, KOHLEH-
Tpauun 10, ymHoXeHHO A Ha npegen obHapyxerua (10 x DL}, u koHuenTpauun 1000, ymMHOXKeHHOA Ha npeaen oGHapyxe-
HUA (1000 x DL).3TW pacTBOpbI ACTKHBI COAEPKATE KUCMOThI TAKMX JKE KOHLEHTPALMWIA, Te e A0NONHUTENEHBIE pEareHThI
W OCHOBHbIE aNEMEeHTLI, KaK U pacTBOPLI aHanu3upyemblx o6pasuos. MNpegensl o6HapyKeHUA ANA yKa3aHHLIX pacTBOPOB
MOTYT CMYXWUTb B Ka4ecTBe NaGopaTopHbIX OLEHOK UMW HOMUHANBHbIX XapakTepucTUK MeToaa.

PacTeop koHueHTpauuu 1000 x DL pacneinsAwT B Nnasmy B TedeHue 10 ¢ Ao Hayana uamMe peHuid, YtTobel rapaHTUpo-
BaTb CTAGUNEHOCTE pacnbINeHUsA.

TwaTensHo BEIGMPAIOT NO3ULMIO, COOTBETCTBYIOLYIO MAKCUMAaNsHOMY NUKY HA BeIBpaHHOA gnuHe BoMNHEI, BeIGUpa-
10T Nogxodsaluee nonoxeHue hoToYMHOXKUTENA (€CNK 3TO He NPOBOOUTCH aBTOMATUYECKU}, UTOGH yBeauThCA, UTO MHTEH-
CUBHOGCTb U3MEPAETCH C TOUHOCTLID A0 MeThipex 3Havallnx uudp. YcTaHaBnMBaloT BpeMsA MHTEMPUPOBaHUA 3 C.

A.1.1 OnpegeneHWe npegena oGHapyXeHUA

3HaveHus npegenos oGHapyKeHUs MoryT ObITh onpedeneHsl pasnUdHbBIMU METCOAMU B 3aBUCUMOCTM OT TUNA Npy-
Gopa.

MozkeT GbITe pekoMeHOoBaHa cnegylolwas MeToguka.

PacnbinaoT hoHOBBIA pacTBop B Te4eHue NpubnuantentHo 10 c. CHumaoT 10 nokasaHWid Npy 3apaHee yCcTaHoB-
NEHHOM BpeMeHU MHTErPUPOBaHUA. PacnblnaoT pacTeop koHUeHTpauun 10 x DL B TeveHWe npuénuauTensHo 60 c. CHU-
matoT 10 nokazaHui Npu 3apaHee ycTaHOBMNEHHOM BPEMEHW UHTErPUPOBaHUA.

Mo gaHHBIM UHTEHCUBHOCTH, NoNy4eHHBIM ANA OHOBOrO pacTBOPa M pacTBopa koHueHTpauum 10 x DL, BelumncnsioT
3HAYSHUA CPEAHWUX UHTEHCUBHOCTEA X U X, U CTanaapTHOro oTKNoHeHWs choHoBOro pacTeopa S,

PaccuuTbiBalOT CPeaHIo UCTUHHYD UHTEHCUBHOGCTD AN pacTBopa KoHueHTpauuu 10 x DL

X=Xy — X (A1)
Mo npueegeHHON Hibke chopMyne paccuuTeiBaioT Npeaen obHapyxeHusa DL ana paccmartpusaemore anemeHTa
DL=3 8, (C//X,,}. (A.2)

roe C, — koHUeHTpaLuA, Mkrfome, pacTeopa koHueHTpauun 10 x DL.
A.1.2 OnpegeneH1e KOHUEHTpaUWUK, 3KBMBANEHTHON hOHOBOMY M3NYYeHUIO
KoHueHTpauuto, akeusaneHTHyo hoHOBOMY W3ny4eHuto, BEC ebiumncnawT no dopmyne
BEC = (X,/X,1) Cy. (A.3)
A.1.3 OnpegeneHue KpaTKoBpeMeHHOW cTaBUNEHOCTH
Pacnbinaiot pacteop koHueHTpauumn 1000 x DL B Teuenue npumepro 10 c. @ukcupyiot 10 nokasaHuil npu 3apaHee
onpegeneHHoOM BpEMEHU MHTEMPUMPOBaHUA. Mcxoaa U3 aTux AaHHbIX M AaHHBIX, NONYYEHHBIX ANS pacTBOPa KOHLEHTpaL MU
10 x DL, npoBoAsAT COOTBETCTBSHHO PACHET CPEAHUX UCTUHHbBIX MHTEHCUBHOCTER X, M X 5, @ TaKkke CTaHAapTHbIX OTKNO-
HEHWA S, 1 S..
PaccuuTbIiBaIOT KpaTKOBPEMEHHYIO CTAGUNBHOCTE AMUCCUMOHHOMO CUrHANA NPU OBYX YPOBHAX KOHUEHTpauuu
RSD, = (5, /X, ) 100 %;
RSD, = (5, /X5 ) 100 %. (A4)

Ecnn UMenTcA HecKoNbko HaBopoB AaHHbLIX, NPOBOAAT pacyeT 3Ha4veHua RSD ana kaxgoro Habopa.
CpegHee 3HaveHue RSD = cymma RSD/n.

A.2 PacueTt KannBpoBOYHbLIX KPUBLIX

OnpedenAlT NPAMYIO 3aBUCUMOCTh, HAUMYHLWMM 0Bpa30M OMUCHIBAIOLLYIO HABOP TOMEK (MUHEAHAA PErpeccUa ), To
CBOIMUTCA K HAXoXOeHUto koachuLMeHTOB a U b B ypaBHEHUU

6
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I=a+5bC, (A.5)

roe 7 — wWamepeHHble aHaveHUs aBCoNIOTHBIX UMM OTHOCUTETBH BIX MHTEHCUBHOCTEH;
C — 3Ha4eHWA KOHUEHTPAaLWUM KanuBpoBOUHLIX PacTBOPOR.
[aHHbIi MeTOR HA3BIBAETCH METOAOM HAMMEHBLLUX KBAAPATOB. HAKNOH, Nonyvaemoii MUHAW b U TOUKY Nepeceye-
HWS & onpeaensacT No cnegyowum hopmMynam:

b =8:;/Sc0 (A.B)
a=1—bC, (A7)
rne
Scy= S(C—CYI—1I);
Scc= SIC—CP,
roe C_i— cpefHee 3HavYeHWe KOHLEHTPAaLWH;
I — cpepHee aHayeHUe MHTEHCUBHOCTU.
KoadhdpuumeHT Koppensauuun r onpegensoT no dpopmyne
Scr (A.8)
72 *
(Sec Sir)

roe Sy;= S(I — T2
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OﬁpaSLl,bl, ncnonb3yemble B Me}KnaﬁopaToprlx UCNbITAHWNAX

Tatnuua BA

NpunoxeHne B
{(cnpaBo4Hoe)

XUMUYeCKUiA cocTaB, %

Obpazey

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
HenernmposaHHaa cTans
NR1C 0,0014 0,0080 0,0048 0,0042 0,0019 0,0059 0,0012
HenernmposaHHaa cTans
NR 21 0,045 0,035 0,008 0,1726 0,36 0,016 1,45 0,024
HenernposarHana cTans
NBS 15 h 0,0130 0,017 0,076 0,008 0,005 0,373 0,018
HenernposarHana cTans
NBS 16 f 0,006 0,008 0,003 0,97 0,214 0,014 0,404 0,020
HenernmposaHHasa cTans
BAS 087-1 0,171 0,118 0,015 0,174 0,263 0,010 0,671 0,078
HenernposaHHasA cTans
BCS 456-1 0,052 0,101 0,24 0,018 0,20
HenernposarHanA cTans
BCS 452 0,22 0.19 0.315 0,086 0,033 0.03 0,042
HenernmposaHHaa cTans
IRSID 081-1 0,026 0,042 0,017 0,099 0,105 0,0129 0,805 0,012
HenernmposaHHaa cTans
IRSID 010-1 0,279 0,259 0,941 0,268 0,019 0,410 0,231
HenernposarHana cTans
EURO 488-1 0,0216 0,0651 3,73 0,241 0,0212 0,218 0,0414
YyryH B dyLukax
EURO 487-1 0,040 0,0088 3,27 0,006 0,0020 0,094 0,063
YyryH B dyLukax
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NpunoxeHue C
{(cnpaBo4Hoe)

CeefeHNA 0 COOTBETCTBMH HaLWOHaNbHbLIX CTAHAAPTOB
Poccuiickoinl Pefepauni CCbiNOYHLIM MeXAyHapo4HbIM CTaHAapTam

Ta6bnuuyua CA

OBo3HAYEHNE CCBINGHHOTO
MEXOYHAPOOHOre cTaHaapTa

O603HAYeHUE U HAMMEHOBaHNE COCTBETCTEBYHLWETO HAUWMCHANeHOro CtaHgapTa

NCO 385-1:1984

MOCT 29251—91 (MCO 385-1—84) Mocyna nabopaTopHan cTekNAHHAA. BlopeTkN.
YacTte 1. O6wue TpebosaHnsA

NCO 648:1977

FOCT 29169—91 (MCO 648—77) Mocyna naGopatopHas cTeknaHHan. MuneTkM ¢
OAHOMA METKOR

NCO 13898-2:1997

MOCT P NCO 13898-2—2006 CTtanb W 4yryH. CnekTpoMeTpUIecKuii
aTOMHO-3MWUCCUOHHBIA ¢ MHOYKTUBHO CBA3AHHOA NNasmMoi MeTo onpeaeneHun
Hukens. YacTe 2

NCO 13898-3:1997

FOCT P UCO 13898-3—2007 CTtank v yyryH. CnekTpoMeTpU4ecKUi
aTOMHO-3MWUCCUOHHBIA ¢ MHOYKTUBHO CBA3AHHOA NNasmMoi MeTo onpeaeneHun
Meau. YHacte 3

NCO 13898-4:1997

FOCT P UCO 13898-4—2007 Ctank v 4yryH. CnekTpoMeTpU4ecKUi
aTOMHO-3MMGGHOHHBIA C MHOYKTUBHO CBA3aHHON NNa3Moi MeTod onpegeneHus
kobaneTa. YacTs 4

NCO 14284:1996

* COOTBETCTBYIOLWMA HALMOHANBHBIA CTAHOAPT OTCYTCTRYET. [lo ero yTBEpKASHUS PEKOMEHOYETCA UCMOML30-
BATL NEPEBO HA PYCCKUIA A3LIK AAHHOTO MEXOyHapoaHoro cTaHgapTa. Mepesod AaHHOMS MEXOyHapoAHOro cTaHaapTa
HaxoguTes B GefdepansHoM MHOpMaLMOHHOM hoHOE TEXHUMECKUX PErNamMeHTOR U CTaHAapToB.
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YOK 669.14:620.196.2:006:354 OKC 77.080.01 B39 OKCTY 0709

KnioueBble cnosa: cranb, YyryH, meto onpegenedud, HUkenb, Mmeb, |<06aan, MHOYKTUBHO CBA3aHHAaA Nnna3s-
Ma, CnekTPoMEeTpPUYEecKMA aTOMHO-3MUCCUOHHLIM METOoS,

Pepakrop f1.M. Haxumoea
TexHu4eckun pepakrop B.H. Mpycaxoea
Koppektop B./4. Bapenuoea
KomneioTepHas eepctka f1L.A. Kpyezoeoii
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