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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNGI 1 06LLMEe NpaBuia NpoBeaeHus paboT No MeXrocyAapCTBEHHON cTaHAapTM3aLUmm
ycTtaHosneHbl FTOCT 1.0 «MexrocygapctBeHHasa cuctemMa craHgaptusaumm. OCHoBHble nonoxeHus» n FOCT 1.2
«MexrocygapcTBeHHas cuctema ctaHgaptusauun. CtaHaapTbl MeXrocyAapCTBeHHbIe, npasuna 1 pekomeHaaumnm
N0 MEXrocyapCTBEHHOW cTaHdapTu3auun. Mpasuna paspaboTku, NPUHATUSA, OBHOBMEHNS 1 OTMEHbI»

CBefeHus1 o cTaHaapTe

1 NMOArOTOBJIEH MexrocynapCTBeHHbIM TEXHUYECKMM KOMUTETOM Mo ctaHpgapTusaunm MTK 31 «He-
bTsHble TOM/MBA U CMa304Hble MaTepuanbl», OTKPbITbIM akLUMOHEPHbIM 06LEeCTBOM «Bcepoccuiicknini Ha-
YYHO-UCCNeaoBaTeibCkMii MHCTUTYT Mo nepepaboTke HedpTu» (OAO «BHUWM HIM») Ha ocHoBe COBGCTBEHHOrO
nepesBoja Ha PYCCKUiA A3blK aHrM0A3bIYHOM BEpCUM CTaHAapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH ®egepasibHbIM areHTCTBOM M0 TEXHUYECKOMY perysimpoBaHuio 1 METPOSIOrnn

3 NMPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHAapTu3auun, MeTponornn u ceptudpmkaumm (npo-
TOKO/T OT 22 HosA6ps 2016 1. Ne 93-1)

3a NpUHATME NPOrosIoCoBasIu:

KpaTKOG HanMmeHoBaHue CTpaHbl Kopa CTpaHbl Nno MK COKpaLLI,eHHoe HanMmeHoBaHMe HalMoHabHOro opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no cTaHgapTusaummn
ApmeHns AM MuH3aKoHOMUKM Pecry6rivkn ApMeHns
Benapycb BY locctaHaapT Pecnybnvkn benapycb
Kuprusus KG KbiprbisctaHaapT
Poccua RU PoccraHpapT
TamKnknuctaH TJ TamKnkcTaHaapT
Y36ekncTaH uz Y3ctaHgapTt

4 Tpukaszom degepanbHOro areHTCTBa N0 TEXHUYECKOMY pPeryMpoBaHuio U MeTposiorm ot 4 anpens
2017 r. Ne 246-CcT MexrocyaapcTBeHHbI ctaHgapT MOCT ISO 14596—2016 BBeAeH B AeiicTBME B KayecTBe
HaumMoHanbHOro ctaHgapta Poccuiickoin depepaumn ¢ 1 nions 2018 r.

5 Hactosawmiti ctaHgapT nAeHTMYeH MexagyHapogHomy ctaHgapTy 1ISO 14596:2007 «HedTenpoaykrhbl.
OnpegfeneHvie cogepxaHus cepbl. PeHTreHodlyopecueHTHass CNekTpoMeTpusa ¢ Aucnepcuein no gaumHe Bos-
Hbl» («Petroleum products — Determination of sulfur content — Wavelength-dispersive X-ray fluorescence
spectrometry», IDT).

MexayHapoaHblli cTaHfapT paspaboTaH TexHWYeckum KOMUTETOM Mo cTaHfapTtusauum ISO/TC 28
«HeTenpoaykTbl 1 cMa3oyHble Matepuanbl» MexayHapoaHol opraHusaumm no ctaHgaptusauuu (1SO).

HanmeHoBaHVe HacTosAlWero craHaapTa U3MEHEeHO OTHOCUTE/IbHO HavMEHOBaHUA YKas3aHHOro Mexay-
HapogHoro crtaHgaprta Ansa npusefeHus B cooteseTcteue ¢ NOCT 1.5 (nogpasgen 3.6).

Mpu NpMMEeHeHUN HacTosILLEero crtaHgapta PekoMeHAyeTCsl MCMOo/b30BaTb BMECTO CCbIIOYHbIX MEXAy-
HapoAHbIX CTaHA4apTOB COOTBETCTBYIOLLME UM MEXrocyfapCTBEHHble CTaHAapTbl, CBEAEHMUA O KOTOPbIX Npu-
BeJeHbl B LONOJIHUTE/IbHOM NpunoxeHun OA

6 BBEJEH BIEPBbIE

7 NMEPEVU3OAHWVE. Asryct 2019 r.
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WHdopmauns o BBefeHUn B AelicTBMe (NpekpalleHun AeicTBUS) HacTOosIWero cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUN YKasaHHbIX Bbllle rocyAapcTB NybanKyeTCs B yKazaTenax HaluMoHalbHbIX
cTaHapToB, U3gaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu IHTepHeT Ha caiiTax coOoOTBeTCTBY-
IOLLUX HALWOHA/IbHbIX OPraHoB No cTaHhap Tu3auuu.

B cnyyae nepecmoTpa, M3MEHEHVA WM OTMEHbl HACTOSALWEro craHjapTa CooTBeTCTBYylwWas
MHpopmauums byaeT onybnnkoBaHa Ha opuuMabHOM MHTEepHeT-caliTe MexXrocygapcTBEHHOIo coBeTa
no cTaHjapTmsaunm, MeTponorum u cepTudurkaLum B KaTanore «MexrocygapcTBeHHble cTaH4apThbi»

© 1S0O, 2007 — Bce npaBa coxpaHAlTCA
© CraHgapTuHdopm, opopmneHue, 2017, 2019

B Poccuiickoii ®efepaunmn HacTosAWwMii CTaHAapT He MOXeT GbiTb MOJIHOCTbIO WK
YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U PacnpocTpaHeH B KadecTBe oduuUmUanbHoro
nsgaHus 6e3 paspelleHns defepasibHOr0 areHTCTBa No TEXHUYECKOMY PEerynpoBaHuio
1 MEeTpPonornmn
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CopoepxaHue
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MonpaBka kK FTOCT ISO 14596—2016 HedTenpoayktbl. OnpegesneHne cofepXaHusa cepbl MeTOA0M
peHTreHohTyopecueHTHO CNeKTPOMETPUM C AUCnepcuer no AfMHe BOJIHbI

B kakom mecTe HaneuataHo [lo/MKHO 6bITb
Mpeaucnosue. Tabnuua — KasaxcTaH KZ FoccTaHaapT Pecry6imku
corniacoBaHuA KazaxcTtaH

(NYC Ne 5 2025 r)



MOCT ISO 14596—2016

M E X IO CVY 4O APC CTUBEHH bl 1 CTAHAOAPT

HE®TEMPOAYKTbI

OnpegeneHne coaepXxaHnsi cepbl METOAOM PEHTreHOM/IyOPECLEHTHOM CNEeKTPOMETPUM
C Avcnepcueil nNo asiMHe BOJIHbI

Petroleum products.
Determination of sulfur content by method of wavelength-dispersive X-ray fluorescence spectrometry

Jata BBegeHna — 2018—07—O01

MpeaynpexaeHne — MpUMeHeHe HacTosILEero cTaHaapTa CBA3aHO C UCMO/b30BaHWeM OMacHbIX Be-
WecTB, npoueayp 4 o6opyaoBaHus. HacTosiWid CcTaHA4apT He CTaBUT CBOEN Lefblo pelmnTb BCe BOMPOCHI
6e30nacHOCTW, CBsi3aHHbIE C ero UCMOo/b30BaHMEM. Mo/b30BaTe b HACTOSALWENO CTaH4apTa HECET OTBETCTBEH-
HOCTb 3a YCTaHOB/IEH/E COOTBETCTBYIOLMX Mep GE30MacHOCTY M OXpaHbl 340POBbSA NepcoHana u onpeaensiet
Lles1ecoobpasHoCcTb NMpPUMeHeHUsl 3aKOHOAATEeNIbHbIX OrpaHWYyeHuii nepeg NPUMEHEHUEM HACTOSILLEro CTaH-
aapra.

1 O6nactb NpUMeEHeHUsA

Hactoswwii cTaHgapT ycTaHaB/IMBaET METOA, ONpeAeneHns cogepxaHns cepbl B gnanasoxe ot 0,001 % macc,
[o 2,500 % macc, B XuUAKMX HeddTenpoaykTax, npucagkax K Hedprenpoaykram, nonyTeepabix U TBEpPAbIX He-
hTenpoaykTax, KOTopble NepexoisT B XWAKOE COCTOSiHWE MpW YyMEepeHHOM HarpeBaHuu WK pacTBOPATCA
B opraHuyeckux pactesoputensx (CMm. 4.1) ¢ He3HayuTeslbHbIM WM TOYHO M3BECTHbIM COAEpPXaHWeMm Ccepbl.
Boree BbICOKOE cofep)aHue cepbl MOXHO ONnpefesniuTb C NoMOLLbI0 pa3basneHusa. Mpu cobniofeHnn HacTo-
[llero MeToAa Apyrue anemeHTbl, cogepXaliuecs B npejnosiaraemoil KOHUeHTpauun B obpasue, He BAUSIOT
Ha pe3ysbTaT faHHOro aHanmsa.

MpumedyaHue 1— BHacTosWweMm cTaHgapTe TEPMUH «% MacC.» UCMOSb3YHT A/19 0603HAYEHNST MacCOBO 40N
BeLLecTBa.

Boicokne copepxaHusi pocchopa unm xnopa (06614HO Bbiwe 3 % Macc.) MOryT Bbi3BaTb OTK/IOHEHWS B
pesynbTaTe aHanM3a 3a cyeT pa3Horo nornoweHunsa Zr-La n S-Ka. B aTux cnyyasx Heob6xoAnmo npoBecTn uc-
cnefoBaHue AN onpegeneHns 3Ha4MMoCTM NOTeHUMasibHbIX NOMEX.

Mpn Hannumm 6oNbLINX KOMMYecTB MonunbaeHa (06bl4HO cBbiwe 50 mr/kr n 4o 100 Mr/kr) MOXeT BO3-
HVKHYTb MOBbILEHHOE (POHOBOE M3NTyYeHWe U CNeKTpasibHOe MepekpbiTUe C CUTHA/IOM cepbl. B aTux cnyvasx
HeobxoAuMOo TLaTeNbHO WU3Yy4nTb CnekTpasibHble 06/1acTv, Hanpumep uccnefoBaTb 3HAYMMOCTb 3TOrO MO-
TEeHUMaNbHOrO UCTOUYHMKA MOMEX.

2 HopmaTrBHbIe CCbI/IKA

B HacTosilem cTaHAapTe UCMNO/Ib30BaHbl HOPMATMBHBIE CCbIIKU Ha cnegylolie cTaHAapTel. Ana gatu-
POBaHHbIX CCbI/IOK MPUMEHSIIOT TOMIbKO YKa3aHHOE U3faHWe CChIJIOYHOro CTaHJapTa, A1 HefaTUPOBaHHbIX —
nocnegHee nagaHve (Bk4vas BCe U3MEHEHUS).

ISO 3170:2004, Petroleum liquids — Manual sampling (OKngkne HedTenpoaykTbl. Py4Holi oT6opa npob)

ISO 3171:1988, Petroleum liguids— Automatic pipeline sampling (OKngkne HedbTenpoaykTtbl. ABTOMATU-
yeckuii 0T60p NpPob u3 Tpybonpososa)

M3paHre ogmumasnibHoe
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3 CylHOCTb MeToda

HaBecky obpasua Ans UCnbiTaHWS U PacTBOP UMPKOHUSA B KayecTBe BHYTPEHHEro cTaHgapTa cmelu-
BalOT B 3aaHHOM MacCOBOM COOTHOLLEHMM, NoMeLlalT B KoBeTy AN obpasua v nogsepraioT nepBuHHOMY
N3yYEHUIO PEHTTEHOBCKOM TPYOKN.

Mi3mMepAoT cKopoCcTy cyeTa MMMYAbCOB OT S-Ka diyopecueHumn npu asavHe BofHbl 0,5373 Hm, oT
Zr-Lal donyopecueHumn npu anuvHe BosHbl 0,6070 HM M CKOPOCTb cyeTa MMMY/bCOB (DOHOBOIO M3/yYeHus
npu gsimHe BosiHbl 0,545 HM ¥ BbIUMCASAIOT OTHOLLEHWE pe3y/ibTUPYIoLWUX ckopocTeli cyeTa. CogepxaHune cepbl
B o6pasue onpefensoT no KannbpoBOYHOW KPUBOM, NOMYYEHHOW Ha OCHOBE KasIMBPOBOYHbLIX CTaHAAPTHbIX
pacTBOpOB Cepbl.

MpumeyaHne 2— BHacTosiLLEM CTaHAAPTE UCMOSb3YHOT 0603HAYEHNE PEHTTEHOBCKOM /IHUMK No CurbaHy S-Ka;
PEHTIEeHOBCKYH NMHMIO Mo cucteme IUPAC o6o3HauatoT S K_23.

4 PeaKTuBbl N MaTtepuasibl

4.1 benoe macno (nerkoe napadMHOBOE Mac/i0) BbICOKON CTEMEHW YNCTOTbl C COAEPXAHUEM Cepbl He
6onee 1 mr/kr.

4.2 O6pasLbl C U3BECTHbIM C TOYHOCTLIO 40 0,01 % Macc, cofepXaHueM cepbl, UCNOMb3yeMble A/1A Npu-
rOTOB/IEHUSA NEPBUYHbIX CTaH4APTHLIX PAcTBOPOB.

MOXHO MCNo/ib30BaTb COeAMHEHUs, NMpuBedeHHble B 4.2.1—4.2.3, HOMUHa/IbHbIEe 3HAYEeHUs cofepxa-
HMSA Cepbl B HUX MpUBEAEHbI HWKe. Ecnn ynctota aTux coeguHeHunin meHee 99 %, To HEOBXOAMMO MPUMEHSTb
cepTuMLMpoBaHHbIe MaTepuasbl WM AO/MKHa ObiTb TOYHO M3BECTHA NMPUPOJA BCEX MpPUMeECEl u nx comep-
XaHue ¢ ToyHocTbio Ao 0,01 % macc.

4.2.1 AnbeHsotmoceH (DBT) c HOMUHANBHBLIM cofepxaHuem cepbl 17,399 % macc.

4.2.2 Anbytuncynegug (DBS) ¢ HOMUHaNbHbIM cogepxaHuem cepbl 21,915 % macc.

4.2.3 TnoHadpTeH (6eH3oTmodeH) (TNA) ¢ HOMUHaNBHbIM cogep)XaHmem cepbl 23,890 % macc.

4.3 CepTuduumpoBaHHble 3TaNIOHHbIE BELLEeCTBa C U3BECTHLIM COLEPXaHWEM cepbl. VICnosb3yloT Belle-
CTBa OT HaLMOHa/ILHOrO opraHa no craHgapTv3auum Win OT akKpeAUTOBaHHOIo NocTaBLmKa.

4.4 PacTtBOp UMpkoHuda A

PacTBop oKToaTa LMPKOHUS C COoflepXaHeM LMPKOHUA B AvanasoHe oT 12 % macc, o 18 % macc, uniu
[pyroe MacsopacTBOpUMOe CoefAMHEeHWe LMPKOHUS, He cogepkallee cepy, pacTBopeHHoe B 6e/0M Macse
(4.1), ¢ maccoBoli foneit LMPKOHNUS B TOM Xe AnanasoHe.

4.5 PacTBOp umpkoHuna B

PacTtBopstoT pactBop uupkoHusa A (4.4) B 6enom macne (4.1) gna NonyyeHus cofepXaHus LUPKOHUS
npumMmepHo 1 % macc.

5 AnnapaTtypa

5.1 PeHTreHodniyopecueHTHbIli cnektpomeTp (WDXRF) ¢ ancnepcueii no gniMHe BOJHbI

MOXHO ncnonb3oBaTb /060 pPeHTreHoq/IyopecUeHTHbI cnekTtpomeTp WDXRF, cOOTBETCTBYHOL WA
TpeboBaHuAM, NpuBefeHHbIM B Tabnuue 1. YcTaHaB/ivMBalOT M HacTpavBaloT CNEKTPOMETP B COOTBETCTBUN C UH-
CTPYKUMAMWN U3TOTOBUTESIS.

Tab6nunuya 1— O6wye TpeboBaHUsI K CMEKTPOMETPRY

KomMnoHeHT Tpeb6oBaHue
AHof, Poguid, ckanauii nim xpom
HanpsxeHue”, kB 30— 50
Cuna TokaA MA 30— 70
Konnvmartop KpynHO3epHUCTbIN
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OKoHuaH1e Tabnmupl 1

KomnoHeHT TpeboBaHune
Kpuctann-aHanmsartop FepMaHuiA, NEHTA3PUTPUT WK TpadouT
OnTNYecKniAi KOHTYp renvin
OKOLLIKO KIOBETbI MneHka 13 nosmachypa WM NosMNponuieHa TONLWWHOA 2—6 MKM, He copep-
xalas cepy
ﬂ,eTeKTOp a30BbIi I'IpOTOLIHO-I'IpOI'IOpLI,VIOHaI'IbeIVI CYETYMK C BbICOKOQMNINTYAHbIM aHa-
IN3aTopomM

A) MOXHO UCMNO/b30BaTb CUCTEMbI C MaJIO MOLLHOCTBIO, €C/IM NOATBEPXAEHO COOTBETCTBUE TPEOOBaHWAM, MPU-
BefeHHbIM B 8.3 1 pasgene 12.

5.2 AHannTn4yeckmne Bechbl

AHanutTnyeckune Bechl, 06ecnewsa;ou.me B3BelWnBaHMe C TOYHOCTbIO A0 0,1 wr.

5.3 N'omoreHunsartop

FomoreHM3aTop, He Bbi3blBalOWMIA aspaLnio, C BbICOKO/ CKOPOCTbIO CABWUra, WM MarHUTHasi HarpeBae-
Masi Mellasika, WM ynbTpasByKOBOW CMECUTENb.

5.4 Konb6bl

Konbbl KOHMYECKON hOpMbI C Y3KMM TOPSIOM BMECTUMOCTbI0 50 CM3, M3roTOB/IEHHbIE 13 6OPOCUINKATHOTO
CTekna, c NpuTepTbiMK Npobkamu. [718 UCXOAHBIX PACTBOPOB MCNO/b3YHOT K06kl 60/bLUEl BMECTUMOCTHY (CM. 7.2).

6 OT60p NpPob

6.1 Ecnv HeT gpyrux ykasaHuid, Npobbl 0TOMpaloT No npoueaypam, npmsegeHHbImM B 1ISO 3170 n ISO 3171.

6.2 VcnbiTyemblli 06pasel, 0T6MpatoT OT Npo6bl Moc/se ee TWaTeNlbHOr0 NepeMeLlnBaHns 1 AefeHus.
Bsskme o6pasubl HarpesarT A0 TeMnepaTypbl, NpU KOTOPOW o6pasel, NepexoanT B XUAKOe COCTOSIHUE, U npu
Heo6X04NMMOCTN TOMOTEHU3UPYIOT C NOMOLLbIO romoreHunsatopa (5.3).

MpumeuvaHne 3 — B HacTosLLEM CTaHapTe TEPMUH «06paseLp> BKOYAET B Ce6s Takke pPacTBOpbl, MPUro-
TOB/IEHHbIE 113 NPUCAAOK, NOMYTBEPbIX U TBEPAbIX HE(ITENPOAYKTOB, NPeABapUTe/IbHO HArpeTbIX W Pa36GaB/ieHHbIX.

7 KannbpoBouYHble pacTBOpbI

7.1 O6uwme NoAoXeHUs

[lns NpuUroToB/IEHNS1 NCXOLHbIX PACTBOPOB CEPbl COOTBETCTBYIOLLENO AMana3oHa MCNob3yT cepTudu-
LMpOBaHHbIe 3TasIOHHble mMaTepuansl (4.3) WK NepBUYHblE CTaHAApTHble PacTBOPbl, MPUIOTOB/IEHHbIE U3
coeanHeHuli cepbl (4.2), pacTBOPEHHbIX B 6€/10M Macre.

7.2 NMpuroTtoB/fieHVe UCXOAHbIX PacTBOPOB

[na npurotoBneHMs UCXOLHbLIX PacTBOPOB C cofep)xaHwem cepbl npubnusntensHo 2,50 % macc, u
0,10 % macc., BblUMCNAEMbIM C TOYHOCTLIO A0 0,001 % macc., B3BelIMBAKOT onpefeneHHoe KOMIM4ecTBo CO-
eVHeHNs cepbl No 4.2 W cepTUdULMPOBAHHOIO 3TaJIOHHOro MaTtepuana no 4.3 ¢ To4HocTbio 0 0,1 Mr m
pacTBOPSAIOT ero B 6e10M Macse npu TemnepaType okpyxatwwein cpepl. TuiatenbHO nepemMeLllmBatoT coaep-
Xnmoe romoreHusartopom (5.3).

[na npurotoBneHna UcxofHblx pactsoposB K 100 r 6enoro macna fo6aBnsawnT coefnHeHue cepbl Npu-
6/1M3NTENBHO B CNeayloweM KosimyecTBe:

DBT (4.2.1): 16,75 r (2,50 % macc.) n 0,50 r (0,10 % macc.);

DBS (4.2.2): 12,85 1 (2,50 % macc.) n 0,45 r (0,10 % macc.);

TNA (4.2.3): 11,65 r (2,50 % macc.) n 0,40 r (0,10 % macc.).

[nsa nepemelinBaHMa COOEPXUMOro KO/Bbl MCMOJb3YIOT MarHUTHYK MeLlanky wiv nepemelunsatoLiee
YCTPOIACTBO C MOKPbITMEM U3 CTEKNa UNn nonuteTpadTopaTuieHa.
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BbluMCAAIT TOUHOE cofepxaHne cepbl Ws 2 (% Macc.) ¢ TOYHOCTbIO A0 TPETLETO AEeCATUUHOIO 3HaKa Mo
KonMyecTBy 6es0ro Macsa 1 UCNosib3yEMOro COeAMHEHUS cepbl Mo hopmyrie

mC WSA

Ws2 = rmn + (1)

rae TC — macca COoefMHEeHUs cepsl, T,
ws 1 — cofiepxaHue cepbl B cepocojepxallleM coeanHeHun, % macc.;
TO0 — macca 6enoro macna, T.

7.3 MpurotoBneHne cTaH4apTHbIX pacTBOPOB

7.3.1 [Awvana3oH BbICOKMX KOHUeHTpauui (0,1 % macc. — 2,5 % macc.)

[OTOBAT NpPMGAM3NTENIBHO MO 25 I cTaHA4apTHbIX PacTBOPOB C COAepXaHUeM cepbl NpUbNn3nTenbHO
2,0 % macc.; 1,5 % macc.; 1,0 % macc.; 0,7 % macc, 1 0,4 % macc. [Ina 3Toro B K0ON6bl BMECTUMOCTbIO 50 cm3
(5.4) B3BeLwwMBaOT COOTBETCTBYIOLLEE KO/IMYECTBO MCXOLHOrO pactsopa € cogepxaHnem cepbl 2,5 % macc, ¢
ToyHoCTblO o 0,1 mr. lo6aBnsAwT 6enoe macno (4.1) Takum o6pas3om, 4TO6bI Macca pacTBopa bbiia npnbun-
3UTesnibHO 25 r 1 CHOBa B3BeLUMBAKT C TOYHOCTLIO A0 0,1 Mr. BbluncnaTt cogepxaHne cepbl B CTaHAaPTHOM
pactBope ws 3 ¢ TouHoCcTbio Ao 0,001 % macc, no dopmyne

Wso

ws* = 0. T (2)

roe T2 — macca Konbbl C UCXO4HbIM PacTBOPOM, T;
7?1 — macca Konbel, T;
WS 2 — cofiepxaHue cepbl B UCXO4HOM pacTteBope, % macc.;
T3 — macca Kosbbl C UICXOLHbIM PacTBOPOM U GefbiM Macsiom, .

7.3.2 [Onana3oH HU3KMX KoHueHTpauuii (0,001 % macc. — 0,1 % macc.)

CTaHgapTHble pacTBOpbl C cogepXaHuem cepbl npnbnusumtensHo 0,075 % wmacc.; 0,05 % macc.;
0,025 % macc.; 0,010 % macc.; 0,005 % macc, n 0,001 % macc, rotoBAT aHas/orMyHO npoueaype no 7.3.1,
NCNO/b3ys UCXOAHbIA pacTBOp € cogepxaHuem cepbl 0,10 % macc. (cM. 7.2). BbluncnsoT cogepxaHme cepbl
no dpopmysne (2) ¢ TouHocTbio go 0,0001 % macc.

7.4 TlpurotoB/ieHNe Ka/iMbpOBOYHbIX PacTBOPOB

7.4.1 Anana3oH BbICOKMX KOHUeHTpayuin (0,1 % macc. — 2,5 % macc.)

B3BewwnBaoT B oTAeNbHbIE K016kl (5.4) no (20,00 £ 0,01) r cTaH4apPTHBLIX pacTBopoB no 7.3.1 v AByX UC-
XOAHbIX pacTBOpoB Mo 7.2 n gobasnawT no (5,00 + 0,01) r pacTBopa UMpKOHUSA A. TwaTtesibHO NepeMeLLmBaT
cogepxnmoe konb romoreHnsatopom (5.3) npu Temnepatype okpyxawouwieli cpefpl ot 18 °C go 28 °C.

7.4.2 Jnana3oH HN3KNUX KOHUeHTpaumii (0,001 % macc. — 0,1 % macc.)

B3BewmnBatloT B OTAE/bHbIE K06kl Mo (20,00 £ 0,01) r MCXOAHOro pacTBOpa C HU3KUM COAEPXaHWEM Cepbl
(cm. 7.2) n cTaHgapTHbIX pacTtBopoB (cMm. 7.3.2) n gobasnsTt no (2,00 + 0,01) r pactBopa umpkoHus B (4.5).
TwaTeNbHO NepemelLmBatoT romoreHnsaTopom (5.3) npy Temnepartype okpyxarowiein cpegbl ot 18 °C go 28 °C.

7.5 XpaHeHue cTaHAAPTHbLIX PpacTBOPOB

XpaHsAT cepTudmuMpoBaHHble 3TaNoHHble CTaHAaPThl B COOTBETCTBUM C UHCTPYKLUMSIMU CepTUdULMpY-
lolLeli opraHM3aLuy 1 UCNOJb3YHOT B Npeaeniax YCTaHOB/IEHHOTO CPOKa FofHOCTMU.

XpaHsAT cTaHgapTHble PacTBOpPbl, MPUrOTOB/IEHHbIE M3 6E/10r0 Mac/ia U CoeAVHEHUli cepbl, B TEMHbIX
CK/ISIHKaX C NpUTepTbIMU MPOoGKamMy B NPOX1afHOM TEMHOM MecTe.

MpumeyaHne 4— CpoK XpaHEHUsI MPUIrOTOB/IEHHbIX CTAHAAPTHbIX PACTBOPOB B BbILLEYKA3aHHbIX YCOBUSIX —
He 6onee 6 mec.

8 Kanubposka

8.1 O6uwme nonoxeHus
Mocne yctaHoBKM U npoBepkn cnektpomeTtpa (5.1) TwatesibHO NPoAyBal0T ONTUYECKUIA KOHTYP rennem.

8.2 KannbpoBo4Hasa KpuBasi oA AvanasoHa BbICOKUX KOHUeHTpauuii (0,1 % macc. — 2,5 % macc.)

MepeHoCcAT Kaxaplii kannbpoBoYHbIA pacTBop (cm. 7.4.1) B KOBETY AN obpasua B Nopsiake Bo3pacTta-
HVA coAepXaHus cepbl U NOMELAT B CNEKTPOMETP AN BO34ECTBUS NEPBUYHOIO 06/1ydeHuns.

4
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N3mepstoT ckopocTu cyeTa MMMynbcoB /3 n /Zr dhnyopecueHTHOro M3nyyeHus, ucnyckaemoro S-Ka
(0,5373 HM) 1 Zr-Lal (0,6070 Hm).
BblunCcAsAOT COOTHOLWEHNE CyMMapHOro cyeta uMmnynbcos R no cdopmyne

L
R = /— , (3)
zr
rie R — COOTHOLUEeHne CyMMapHOro cyeta MMNysbCoB A1 COOTBETCTBYIOLLErO onpeaeneHus;
/3 — cKkopocCTb cyeTa MMnynbcoB S-Ka doiyopecueHumm npu gnmHe BosHbl 0,5373 Hw;
/Zr — ckopocTb cyeTa MMnynbcoB Zr-LaldnyopecueHumn npu gavHe BonHbl 0,6070 HMm.
[ns noctpoeHus KannbpoBOYHON KPWBOL Ha rpaduke OTKNaAblBalOT COOTHOLLEHWE cyeTa MMNynbcoB R
B 3aBMCUMOCTU OT COLEPXaHUSA cepbl B KA/IMO6POBOYHOM PacTBOpeE; KarMbpOBOUYHYIO KPMBYHO PacCUUTLIBAIOT U

COXPaHST C MCNOJIb30BaHNEM JIMHENHOI Mogenu no copmyne
R(x) = a + bx, 4

rae R(X) — COOTHOLLEHME CYMMapHOro cyeTa MMMY/bCOB, BbIYMC/IEHHbLIX KOMMbLIOTEPOM C NMOMOLLLIO perpec-
CUW ANA coflepXaHusi cepbl X;
a, b — napameTpbl, BbIYUCNEHHbIE C MOMOLLbLIO perpeccum;
X — coflepXaHue cepbl B COOTBETCTBYIOLLEM Kann6poBOYHOM pacTeope, % macc.
BbluMcneHne perpeccuy MOXHO BbIMOMHATb OTAE/bHO WM C MOMOLLbIO BbIYMCANTENBHOMO YCTPOACTBA
crnekTpomeTpa.

8.3 KanmbpoBo4Hasi KpuBas Ans AvanasoHa HU3KMX KoHueHTpaumii (0,0010 % macc. — 0,1 % macc.)

[ns kannbpoBOYHbLIX PaAcTBOPOB AManas3oHa HU3KUX KOHUEHTpauuin (cMm. 7.4.2) NpoBOAAT UCNbiTaHue
no 8.2 n n3mepsawT YoHoBoe m3nyveHue /B npu 0,545 HM, T. K. OKOLIKO KiOBeTbl ANns obpasua ocnabnset
diyopecueHTHOe usnydeHve (cm. Tabauyy 1). Ana ucnbiTaHUii kanMbpoBOYHbLIX PacTBOPOB M HedhbTenpoayk-
TOB C HU3KMM cofepxaHuem cepbl (CM. 9.2) NCNOb3YHT TOHKYI0 MEHKY TOMWMHON NPUBAN3NTENBHO 2 MKM
(nonuacpmp) nnm Npuéan3NTENBHO 4 MKM (MONMNPONU/IEH). YCTaHOBKA CnekTpoMeTpa A0/HKHA OblTb Takow,
YyTOObI B TEUEHME BCEro nepuoga MaMepeHus s aAvHum Zr-Lal cuntbiBanocb He MeHee 50 000 04MHOYHbIX

I/IMI'Iy]'IbCOB.
BbIUNC/IAOT YNCTOE COOTHOLLEHME cyeTa umnynbcos RO no dopmyne
is B
ro = 15— & (5)
~NZr- "B

roe RO — yuctoe COOTHOLLEHME Pe3y/bTUPYIOLLEro cyeTa MMMy/IbCOB COOTBETCTBYIOLLErO OnpefesieHuns;
/3 — cKopocTb cyeTa umnynbcoB S-Ka dnyopecueHumn npy ganHe BonHbl 0,5373 Hm;
/B — CKOpPOCTb cyeTa MMMY/bCOB (POHOBOIO U3yYeHUs Npu AnnHe BOSHbl 0,545 HM;
/Zr — cKopoCTb cyeTa MMnNynbcoB Zr-Lal dpiyopecueHuumn npu gnvHe BosiHbl 0,6070 HMm.

[N NMOCTPOEHUA KAaNMBPOBOYHON KpUBOI HAHOCAT Ha rpadvik 3HaueHue YUCTOro COOTHOLUEHUS cyeTa
MMMNY/IbCOB B 3aBMCUMOCTM OT COOTBETCTBYIOLLEr0 COAepXaHusl cepbl B Ka/IMGPOBOYHOM PacTBOPE; 3aTeM Bbl-
UMCASIIOT KaSIMGPOBOYHYHO KPUBYIO U COXPAHSIIOT B BUAE JIMHEHOW Mogenu no copmyre

RO(X) = a + bx, (6)

roe RO(X) — uMcTOe COOTHOWEHWE Pe3ynbTUPYIOWEr0 CYETA WMMY/IbCOB, BbIYMC/IEHHOTO KOMMbIOTEPOM U3
pacueTa perpeccuu afs coaepxaHus cepsbl X;
a, b — napameTpbl 13 pacueTa perpeccuu;
X — cofepxaHue cepbl B COOTBETCTBYIOLLEM KasIM6POBOYHOM pacTeope, % macc.
BbluC/ieHME PEerpeccMnm MOXHO BbIMOSIHATL CAMOCTOATENIbHO WM C MOMOLLBI  BbIYUC/TUTESIBHOTO
YCTpOIiCTBa CneKTpomeTpa.

8.4 Tposepka

Mepep npoBefeHNEM U3MepeHuii (KaIMBPoBKU UMM U3MEPEHUS) criedyeT exefHEBHO NPoBepsTL npa-
BU/IbHOCTb PaboThbl CMEKTPOMETPA MO creuupuKkauuam n3roToBuTens aasi o6ecneyeHns onTUMasibHOrO PeXu-
Ma paboTbl ¥ COOTBETCTBYIOLLEIO HAaUBbLICLLErO KaYecTBa U3MepeHMUil.
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MpumeyaHne 5— MHorme coBpemMeHHble cucteMbl WDXRF 1CNO/b3yHOT MOHUTOPUHE U KOPPEKUMo apelida
nokasaHuii, YTobbl rapaHTMPOBaThb Bblaady CUCTEMON TOUHbIX NMOKa3aHUii Ha NPOTSHKEHUM 4/ IMTENTbHOrO BpemeHn 6e3 npo-
BEJEHMS NMOBTOPHON KannbpOBKM.

MpoBepkn paboumx xapakTepPUCTUK CNeKTpoMeTpa AO/KHbl MPOBOAUTLCA PErysisipHO, MOCKOMbKY OHU
[aloT UEeHHYI0 MHOPMaLMo 0 CTabUNbHOCTU MOKa3aHWii CNekTpoMeTpa.

PerynsapHo He pexe ofHOro pasa B 3 MeC Npu O6bIYHOM MCNOJSIL30BaHUM MPOBEPSIIOT HE MEHee [ABYX
TOYeK Ha KannbpOoBOUHbIX KPUBBLIX C MCMOMb30BaHMeEM 06pas3LoB KOHTPONA kayecTBa C M3BECTHbIM COoAepKa-
Hvem cepsbl. Mpy UCNOb30BaHMM HOBOW MapTUK MJIEHKU cpa3y NPOBOAAT NPoBepKy. Ecnv pesynbTar NnpoBepku
oTnnyaeTcs 6onee yem Ha 0,71 OT BOCMPOU3BOAMMOCTM METOAA, YCTAHOB/IEHHOIO B HACTOSILLEM CTaHAapTe
(cm. 12.2), BbINOJSIHAKT NOBTOPHY KasiMbpoBKy.

PekomeHayeTC NPOBECTU aHas/IM3 KOHTPOJIbHON KapThbl.

9 lNpoBeaeHVe UCNbITaHUSA

9.1 O6wWwme NoNoxeHUN

Mpy MCNbITAHUN HEKOTOPbLIX NPOAYKTOB, TakKUX KakK HeTAHble ocTaTku, 6biBaeT HeEOOXOAUMO U3MEHUTb
yCNoBud, npueefeHHble B 9.2 1 9.3, T. €. NOBbLICUTbL MakcumasbHy Temnepatypy ot 100 °C go 120 °C gnsa
obecneyeHns rOMOreHHOCTU o6pasua. 3TO U3MEHeHUe AO0/MKHO ObiTh yYKa3aHO B NPOTOKO/IE UCMbITAHWA [pas-
aen 13, nepeuncnenune e)l.

9.2 O6pasubl c cogepxaHnem cepbl oT 0,1 % macc, fo 2,5 % macc.

B3sewwBatoT (20,00 + 0,01) r aHann3snpyemoro o6pasua (CM. npumedaHue 3 B pasgene 6) B konoy (5.4)
n go6asnsawT (5,00 £ 0,01) r pacTtBOpa UMPKOHMA A (4.4). TwaTtesibHO rOMOreHnsMpyT, Npyu HEOHXO4UMOCTM
HarpeBaloT obpasel, 4o TemnepaTypbl He Bbiwe 80 °C. MNMocne oxnaxgeHus obpasua fo temneparypbl 18 °C —
28 °C, npoBOogAT npouenypbl Mo 8.2 u BbIYUCAT COOTHOLIEHWE CYMMapHOro cyeta UMNynbcoB R.

9.3 O6pasubl c cogepxaHnem cepbl ot 0,0010 % macc, go 0,1 % macc.

B3sewwBatoT (20,00 + 0,01) r aHanun3snpyemoro o6pasua (CM. npumedaHune 3 B pasgene 6) B konoy (5.4)
n go6asnsAwT (2,00 + 0,01) r pacTBopa UMpKoHNS B (4.5). TwatensHO roMoreHUsnpyoT, Npu Heo6X04MMOCTM
HarpeBaloT obpasel, 4o TemnepaTypbl He Bbiwe 80 °C. MNMocne oxnaxaeHus obpasya fo Temnepartypbl 18 °C —
28 °C npoBogAT npouenypbl no 8.3 1 BbIYUC/IAT YACTOE COOTHOLWeHNe pesynbTupytowero cyeta RO.

10 BbluncneHusa

OnpegfenswT cofepxaHue cepbl MO Ka/IMGPOBOYHbIM KPMBBLIM, MOCTPOEHHbLIM Mo 8.2 unu 8.3. Mpu co-
aepxaHun cepbl 6onee 2,5 % macc, obpasel, pa3basnAoT 6esbIM Mac/sioM 1 NOBTOPAKT npoueaypy no 9.2

MpumeuyaHne 6— MHOrMie COBpeMEHHbIE NPMGOPbI COAEPKAT MVKPOMPOLIECCOP, KOTOPbIN COXpaHseT Kanbpo-
BOUHYIO KPMBYIO 1 06ECNEUNBAET CHATVE LIGIPOBbIX 3HAUEHMWIA.

11 OchopmieHne pesysibTaToB

3anucbiBalT cofepxaHue cepbl B gnanaszoHe ot 0,0010 % macc, go 0,0099 % macc., okpyrnss c Tou-
HocTbilo Ao 0,0001 % macc.; npu cofep>aHun cepbl B gnanasoHe ot 0,010 % macc, go 0,0999 % macc. —
€ To4yHocTbio go 0,0001 % macc, u npyu cogepxxaHun cepol B gnanasoHe ot 0,10 % macc, o 2,50 % macc. —
€ ToYHOCTb g0 0,01 % macc.

12 MNpeyn3noHHOCTb

12.1 MNoBTOpPAEMOCTb

PacxoxaeHve pe3ynbTaTtoB ABYX WUCMbITAHWUA, NOSTYYEHHbIX OAHUM W TEM e onepaTopoM Ha OAHOW u
TOW e annapaType npu NOCTOSAHHbIX Paboymx YyCNOBUAX HA MAEHTUYHOM UCMLITYEMOM MaTepuane B TeYeHune
ONUTENbHOro BPEMEHW NPU HOPMasIbHOM U NPaBU/IbHOM BbIMO/IHEHUU METOoAa, MOXET MpeBblllaTh 3HAYeH s,
yKasaHHble B Tabsvue 2, To/ibko B 0gHOM ciy4vae u3 20.
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12.2 Bocnpon3BoAMMOCTb

PacxoxpneHve pe3ynbtartoB ABYX €AWHUYHbIX N HE3aBUCUMbIX NCNbITAHWUNA, NoJTy4eHHbIX pa3HbiMW One-
partopamu, pa60TaPOLLI|I/IMI/I B pa3HbIX na6opaTop|/|;|x, Ha MWOEHTWYHOM WUCMNbITyEMOM MaTepunasie B TedYeHune
ONNTEJIbHOIO BpEMEHM MNMpu HOpMaJ/ibHOM 1 NpaBW/IbHOM BbINOJ/IHEHUN METO4a, MOXET NnpeBblllaTbh 3Ha4YeHUA,

yKasaHHble B Tabsmue 2, TOJIbKO B 04HOM criydae u3 20.

Tabnuua 2— lNokasaren NpeLysMoHHOCTY

CopepxaHue cepbl, % macc. MoBTOpsieMOCTb (CXOAUMOCTb) T BocnpoussogumocTts R

0,0010—0,0029 0,0003 0,0005
0,0030—0,0049 0,0006 0,0010
0,0050—0,0099 0,0010 0,0020
0,010—0,0299 0,002 0,003
0,030—0,0499 0,003 0,005
0,050— 10,0999 0,005 0,010
0,10—0,99 0,01 0,02
1,00— 2,50 0,02 0,04

13 TpOTOKO/T UCMbITaHWA

MpoTOKON UCMbITaHWI AO/MKEH COAEpPXaTb:
a) ob0o3HayeHe HacTosALero ctaHgapTa,;

b) TN U AEHTUUKALMIO UCNLITYEMOTO NPOAYKTA;

C) ncnonb3yemyto npoueaypy otéopa npob (cm. pasgen 6);
d) pesynbTathl UcnbiTaHuin (cM. pasgen 11);

€) OTK/IOHEeHUe OT yCTaHOBNEHHOM npoueaypsl (cMm. 9.1);

f) paTy npoBefeHuns ucnbiTaHWii.

MpunoxeHve JA
(cnpaBo4HOE)

CBefeHNsA 0 COOTBETCTBMM CChIJIOYHbIX MeXAYHapoAHbIX CTaHAapTOB
MEeXrocyiapCTBEHHbIM CTaHAapTam

Tabnunua [OAL1L

O603HayYeHne N HaMMeHoBaHNe COOTBETCTBYIOLLENO

O603Ha4YeHne CCbISIOYHOro CTeneHb
MeXAyHapo4HOro ctTaHgaprta cooTBeTCTBUA MeXrocyaapCTtBeHHOro ctaHgapta
ISO 3170:2004 — *
*
ISO 3171:1988 —

* COOTBETCTBYIOLLMIA MEXTOCY,AAPCTBEHHbI CTAHAAPT OTCYTCTBYET. [0 €ro NPUHATUS PEKOMEHZYETCS UCMOMb30-
BaTb NMEPEBOS, Ha PYCCKUI A3bIK AaHHOTO MEX/AyHApOAHOMo CTaHaapTa.
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