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Anreicos

1 «Mynaii 5xoHe ra3 aKmapaTTHIK TalAay OPTAJBIFBD» AKIHOHEPIIK KOFaMBbI
O3IPJIENL.

Crangaprray skoHinzeri «MyHaif, ra3, MyHaii KoHe ra3 eHjuey ©OHIMepi,
Marepuaniap, sxab/blK jKoHe MYHA, Ta3, MYHaliXHMHA OHEPKICIOIHIH KYPbLIBICH»
Ne 58 TexHHKaIIBIK KOMHTETI joHe «KazakcTaH cTaHaapTTay koHe cepThdukarray
HHCTHTYTH Pecybimkaneik MemieketTik Kocinopast EHI'T3/IL.

2 Kasakcran PecnmyOnukacelHblH MHOycTpus SKoOHE >XKaHa TEXHOJIOTHsIIAD
munrcTpitiri TexHukansik perrey sxaHe merposnorus Komureri Teparacebir 27
kapamagarel 2013 xeumet Ne  548-on  byidipeireimern BEKITLIIIL
KOJIJAHBICKA EHI'I3LJIAL

3 Ocol cranmapr ASTM D2622 - 10 Standard Test Method for Sulfurin
Petroleum Products by Wavelength Dispersive X-ray Fluorescence Spectrometry
(Kyxipmmi MONKbIH Y3bIHOBIZbIHbIHY oucnepcusicimen PEHMEeHOIK-
pryopecyenmmix  cnekmpomempusi  20ici  APKbIIbL  AHBIKMAY)  IETEIIIK
CTaHAAPTHIHA KATHICTHI, CTAHAAPT OJCMEHTIHIH Ma3MYHBIH ©3repTy apKBLUIEI
TYPICHIIPUITeH OOJIBII CaHANAABI, O INETEJOIK CTAHTAPTTHIH HOPMATHBTIK
CUITEMEINICPIHIH ~ KOJNIAHBICTaFbl ~ MEMJICKETTIK JKOHE MEMJICKET  apaibiK
CTaHJapTTapra aybICYBIMEH mapTTacagsbl, oy perte Kazaxcran
PecriyOnuKachIHBIH =~ YITTBIK 9KOHOMHKACBIHBIH KKETTUIIKTEPIH JKOHE/HeMece
CTaHAAPTTAYABIH EPEKIIETIKTEPIH €CelKe aly YIIiH, CTAHAAPT MATIHIHE €HI13UIreH
KochIMMIa ce37ep (¢pasamap, KOPCETKIINTep, OJIAPJABIH MOHAEPi) KypcueneH
KOPCETLIreH.

ATtanran ceiHay omici MyHail eHIMIEpi JOHE jkKarapMail MaTepHaImapbl
xoHiHgeri ASTM skanpHmarsl D02 KOMUTETIHIH FOPHUCTUKITHSICHHIA 001aabt
xoHe CoeHAy osmeMeHTti kenimmeri D02.03  kimn  KOMHTETIHIH — TiKeleH
JKAyaTKePIILTITi OONBIN Ta0bLIA b

Arpivparel pemakuusa 2010 sxeirer 15 axmanga Oexitimmi. 2010 XKbUTHBIH
HayphbI3 aftpiaaa sxapusmanasl. Ajgram per 1967 sxeiist 6ekiTingi. COHFBI peIaKIus
2008 sxeurer D2622-08. DOIL: 10.1520/D2622-10 petirme GexiTini.

Ochr crangapt Kpirait Xaneik PecnyGnukaceinbiy GB 11140 Petroleum
products - Determination of sulfur — X-ray spectrometry (Penmeenoix
CNEKMPOMEMPUsIbIY KYKIPMIH aHBIKMAY) YITTHK crannapTeiMer, Kpirail Xamsk
PecrryOnuKachIHBIH ~ YATTHIK ~ CTAHJAPTHIHBIH ~ CUITEMENIK  KY)KATTapblH
nmalipanaHyaplH OamaManbl TaHAAyblH KaMTaMacChl3 €TETIH epexeNepiH Kocy,
Gemirinme yinmectipinmi, Oyn perre Kasakcran PecrmyOnUKachIHBIH —YJITTHIK
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HKOHOMHKACHIHBIH KaKETTUTIKTEePIH KoHE/HEMECe CTaHIAPTTAY/IbIH
CPEeKIICNIKTePIH €CcemnKe aly VINiH, CTAHAapT MOTIHIHE CHTI3UINeH KOCHIMIIA
cesnep ((pasanap, KOPCeTKIINTep, OAPAbIH MOHAEPL) KYPCUENEH KOPCETLITEH.

Tycinikremenep Oap curreMenepdi  aybICTBIPY Typaiasl akmapar E.1
KOCBIMIIIACBIH/A KEeATIPUIreH.

Crangapt MoTiHIHe, €HT3y cebenrepi TYCIHIIPLTIN KOCBIMINAIAP TYpPiHIE
SHI3UIMeH TEXHUKAIBIK aybITKyJdap Typajbl akmapar E.1 KochIMINAchHAa
KENTIPUITeH.

AFBUIIIBIH TUTIHEH ayAapbutral (en).

Caiikecrik mopexeci — (MOD).

Ocbl YNTTBIK CTaHAAPTTHl JadbIHIAY YIOIH KOJJAHBUIFAH INETEIAIK
CTaHAAPTTAPIABIH PECMH JaHANaphl, OJapAbIH ayJapMajapbl JKOHE CLITEMeENnep
Oepiiren  mreTenAik cTaHAApTTap HOPMATHBTIK TEXHUKAIBIK KYKATTAPABIH
OipbIHFAll MEMJICKETTIK KOPBIHAA 0ap.

4 BIPTHIIT TEKCEPY MEP3IMI 2018 sxsut
TEKCEPY KE3EH/ILJITT 5 KbIT
5 AJIFALL PET EHII3LIII

Ocvl cmanoapmya e3eepicmep en2izy mypanvl AKNApam, JiCbll CAliblH
utvrzamuir « CMAHOGPMMAY HCOHIHOE2E HOPMAMUBIMIK KYICAMMApy aKnapammul
HYCKAYTbIZLIHOA, il 632epmynep MeH MOMbIKMbIPYIAp MIMIiHI — aii  Caitbii
wWui2ameid  « YIMmulK  CMAHOGpmMmapy — aknapammels  HYCKAYIbiZbIHOd
orcapuananaowvt. Ocel cCmandapmmel Kauma xapay (ayeiCmuipy) Hemece Hcoio
Jcazoativinoa,  muicmi - xabapirama,  ai caiivid  wbleamuii  « YIMMbIK
cmanoapmmap » aknapammuli HyCKayIblebiHOA HCapusiianamuiii O01A0ul.

Ocwt  crammaptr Kaszakcran PecmyOmukacet WHaycTpus koHe JkaHa
TEXHOJIOTHSIIAP MUHHCTPIIIN TEXHHKAJIBIK PETTEY JKOHE METPOJIOTH KOMHTETIHIH
PYKCATBIHCHI3 pecMH GachUTBIM PETIHAE TOJIBIKTAl HEMece IIiHapa e3repTiuIMeiii,
KeOeHTIIMEH T JKoHE TapaTHIIMAH B
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KA3AKCTAH PECITIYBJIMKACBIHBIH YJITTBIK CTAHAAPTHI

KYKIPTTI TOJIKBbIH ¥3bIHIbIFbl FOUBIHIIA JUCITIEPCUSIMEH
PEHTTEHAIK-®JIYOPECHEHTTIK CIEKTPOMETPHUS 9ICI
APKBLIbI AHBIKTAY
Enrizinren kyni 2014.07.01

1 KonmaubLty cajiachl

1.1 Ocsl cTanmapt, KOpmaraH OPTaHBIH KAJIBITITH JKaFmaiibiaaa Oip ¢a3aist
KOHE KOSFAJIMANIBl CYHWBIKTHIK OOJBINT TAaOBIIATHIH, COHAAN-aK OIPKAJIBIITHI
KBI3ABIPY Ke3iHIe CYHBIK KYHre aybICaThlH HEMECE KOMIPCYTErl epiTiHAUIepiHae
€PHUTIH MYHAii JKOHE MYHAW OHIMAEPIHJAETI KYKIPTTIH KAJNbl KYPaMbIH AHBIKTAY
omicin OGenrinefini. Byn enimmep perinae AW3enbl OTHIH, PEAKTHUBTIK OTHIH,
KepocuH, 0acka MHUCTHILIATTHIK MyHad eHiMaepi, Hadra, KaIABIK OTHIHIAP,
6azanbIK JkarapMail, I'MApaBIMKaJbIK Maii, eHJeNMereH MyHai, 3TuibaeHOereH
6en3un, M-85 xone M-100 MeTaHONABIK OTBIHAAPHI OOYEI MYMKIH.

1.2 Ocel  omiCTIH  TPEMU3HOHABIFBIH  (IONIIK  CHMATTaMaJlaphiH)
3epTXaHAapaiblK 3EPTTEY, KYKIPT KOHICHTPAIMACH ImaMaMeH 3  6acram
53-10° mr/kr (5,3 % wmacc.) neiiin OomateiH eHiMaepae Kyprisuimi. Kykipt
KOHIEHTpAIwACH 60 Mr/Kr TemeH OOJaThiH YITIep TOOBI YIUNIH )KHHAKTBUIBIKTBIH
Sr craHAapTTHIK ayBITKYHI 1,5 MI/KT Kypaiasl. AUty asid OenriieHren meri 3'St
TeH, Oonazpl, ajl CaHABIK aHBIKTayAblH [1] GofibiHima Genrinenren meri 10°Sr TeH.
OcHl amicTe maiinamaHBLIATHIH JKAOIBIK CE3IMTAJIIBIFEI OOMBIHITIA EPEKIIEICHYI
MYMKIiH OONATBIHABIKTAH, OCHI 9ICTI KYKIPT KOHIEHTpaiwmscel 20 Mr/Kr TeMeH
GosraH Ke3/le naiaanaHy MyMKIHIIT] Op HAKTHI XKaFraaiiia aHbIKTaTybl KaKeT.

1.3 Kyxkipt kypamsr 4,6 % Mmacc. apTelK OONaThiH YITUICp, CYHBUITHUIFAH
MyHa#l OHIMIHIH KYKIpT KOHIEHTPAIWSCH, OCH SAICTIH KOJIAAHbLLY CajachlHIa
0OJTYBI YIIIH CYABLITBIUTYBI KAXKET.

1.4 ¥uma ynrinep (Gymapsl >XOFapbl KbICBIMABI OCH3MHACP HEMECe KEHIN
KOMIPCYTEKTEp) ChIHAYy OapBICBIHAA J>XEHUI OHIMIEP/IH TaJlFaMaibl JKOFAITybl
ceOcOiHeH OITiIeHTeH MPEIM3HOHABIKKA cail KelMeyl MyMKIH.

1.5 OcsI ceiHay amiciHAeri HETi3rl 6OMKaM, OJI CTAHMAPTTHIK YTl MATPHIIACHI
MCH CHIHAJIATBIH YJTI MaTPHIIACHIHBIH JKaKCHl KeJiCUIreHinae OO TaOhLIamb!
(12.2 xapaupiz). MarpuuanapasiH YHIECHEYNIUIri ChIHANATBIH YJITLUIED MEH
CTaHJapTTHIK yirinepair kewmipreri/cyteri (C/H) maccanblK KaTbIHACTAPBIHBIH
KallIIbIIBIKTAphIHAH HeMece 0Oacka TreTepoaToMIapibiH OoNyblHAH TYBIHIAYbI
mywmKkiH (1 kecre).

Pecmu 6acbLIbIM
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1.6 CU Oipaikrepinae HeMece aHTCTpeMaepAe OCNTUICHIeH KOPCeTKIITEPAiH
MOHIEPIH, CTAHAAPTTHIK PETIH/AE KAPACTBIPFAH JKOH.

1.7 Ochbl cTangapTThl NalganaHyMeH OalaHbBICTBl TEXHHKA KayiNCI3AIriH
KaMTaMachi3 ery OOWMbBIHINA Mapaaapibl d3ipiey, OCHl CTaHOAPTTBIH MaKCaThl
Gousimt cananmaiiael. OChl CTaHAAPTTHl MAWIAIaHYIIIEl, TEXHAKA KAYINCI3AIri )KoHe
MEPCOHANl  [eHCAYJIBIFBIH  CaKTay OOMBIHIIA THICTI LIapalapasl  d3ipieyre
MKayarKepIIiiK anaapl, COHaal-aK mapaiapasl akganaHap aaablHIa 3aHHAMAJTBIK
LIEKTeYJIeP/l KOJTJaHYAbIH MaKcaTKa CafIbIFbIH aHBIKTaH/IbI.

2 HopMaTHBTIK cinTemenep

Ochl  CraHgaprra, Keleci CTaHOapTTapra HOPMATHBTIK  CUITEMENED
KOJIIQHBLITFaH:

KP HUCO 3170-2006 CT Mynait xoHe MyHaii eHimzepi. CelHamamapabl
IpIKTeYiH KOJIMEH JKaCaJIaThiH dIiCTEPI.

KP MUCO 3171 - 2007 CT Myunaii enimaepi. Cyitbik kemipcyrekrepi. Kyosip
JKOJIIAPBIHAH ChIHAMANAP/Ibl ABTOMATTHI ipiKTEY.

KP ACTM [T 4294-2011 CT [lucmepCHSIBIK ©3apa SPEKETTIH SHEPTHSACHI
HETI3IHAE PEHTTCHAIK-(TyOPECICHTTIK CIIEKTPOMETPHS OIiCIMEH MYHAHl JKoHE
MYHAa OHIMAEPIHAErT KYKIPTTI aHBIKTAY/ABIH CTAHAAPTTHIK JIICI.

ACTM I 4927 Standard Test Methods for Elemental Analysis of Lubricant
and Additive Components — Barium, Calcium, Phosphorus, Sulfur, and Zinc by
Wavelength-Dispersive ~ X-Ray  Fluorescence  Spectroscopy  (OKarapmaii
MaTeprallIapbIHbIH XOHE ONApABIH KOCHIMINA OOJIICKTEePiHIH KOMIIOHCHTTEPiHIH
ANIEMEHTTIK ChIHATYBIH aHbIKTAY: Oapuiii, Kaabrmiimi, Gochopapl, KYKIPTTI xKaHE
IIMHKTI TOJKBIH Y3bIHABIFbI OOMBIHINA AUCIIEPCUAMEH PEHTTEHIIK-(PIYOPECUEHTTIK
CTIEKTPOCKOTIIHS 9/TICTEPIMEH )

ACTM E 29 Standard Practice for Using Significant Digitsin Test Data to
Determine Conformance with Specifications (Cneumbm(aummapra COWKECTIKTI
AHBIKTAy YIUIH ChIHAYJIAD HOTIDKEIEPIHAS MaHbBI3/bl CaHIApIbl MaigaaaHyra
apHaJFaH HYCKay)

D6259 Standard Practice for Determination of a Pooled Limit of Quantitation
(CangpIK LIEKTI aHBIKTAYFa apHAJIFAH HYCKAY)

D6299 Standard Practice for Applying Statistical Quality Assurance and
Control Charting Techniques to Evaluate Analytical Measurement System
Performance (Cananbl kamMmTaMach3 eTyIi maiaamany HyCKaybl XKOHE TaIAaMAasIbIK
eILIEYIH OHIMIUIITIH Oarasayra apHalIFaH JuarpaMManap/sl 0akpliay oaictepi)

D7343 Standard Practice for Optimization, Sample Handling, Calibration, and
Validation of X-ray Fluorescence Spectrometry Methods for Elemental Analysis of
Petroleum  Products and  Lubricants  (Pentrengix  ¢uyopecueHTTiK
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CIIEKTPOMETPHAHBl  OHTAWIAHOBIPY, YITUIEPIH ©HIEY, KamaOpiey IKoHEe
BaMaNMsIayFa apHaJFaH Hyckay. MyHall oHIMaepiH >KoHe sKarapMaii
MaTepHAIAPhIH JICMEHTTIK TAJIIAyFa aPHAIIFAH JICTED).

3 OapicTin Moni

3.1 Yuriai peHTreH COyJIENEPiHIH IMOFHIHA OPHAJACTHIPAIBI JKOHE KYKIPT
CBISBIFBI TMUKIHIH KapKHABIBIFEIH Ko TonkeH y3emabrsl 0,5437 HM GonraH
kesfe emmreiimi. TonKsIHABIH YCHHBUIATEH Y3HHABFE  0,5190 am (0,5437 HM
pOAMiIEH JKacaFaH HBICAHACHL Oap TYTIK YIIH) Ke3iHAE ONMCHETIH (OH
KApKbIHIBLUIBIFBIH MUK KAPKbIHIABUIBIFBIHAH mierepei. KyKipT KOHOEHTPAIHACHH
Macca OofpiHIIA TNANBI30CH ay YINIH MMIYJIbCTEp eceOiHIH  HOTHKEMIK
KBUITAMIBIFEIH  OYPHIH KYPBUIFaH —KamuOpliey KHCHIFBIMEH HeMece KYKIpT
KOHIIEHTPALWACHIH MI/KI Hemece mMacc. % aiy yiuiH cansicTbipasst (12 Tapaymsr
KapaHsbI3).

4 MaHBI3bI KoHE KOJIIAHBLIYBI

4.1 CeHaymslH OCBHI OAiCi MyHalf >XoHe MyHall eHIMjepiHIeri, YJriHiH
MUHHMAJIABL JANBIHOATYBIMEH, JKAIIBl KYKIPTTIH TE3 MKOHEC M ONIICHYIH
KamTaMach3 eteni. ChlHAYABIH 9MeTTeri YakbIThl Oip yiarire 1-nen Oacran 2 MuH
JIEHIHT1 YaKBITTHI KYPauIbl.

42 MyHaii eHimzepiHiH KeoGiHIH camachl KYKIPTTIH CaHABIK KypaMbIHa
GaitmanbicTel Gosajbl. KyKipT KOHUEHTpauuschiH OuTy Kaiita eHaey mpouectepi
yimin kaxer. CoHpaii-ak, ke#0ip OThIHAAPAAFbl KYKIPTTIH MOJIUEpPIH LIeKTeHTIH,
MEMIIEKETTIK JKOHE JKEePriuTiKTI yiibiMaap OeKiTKEH HopMamap Oap.

4.3 CelHAyAblH OChl OMICI MYHAl >KOHE MYHall ©HIMIEPIHIETI KYKIPTTiH
KYpaMBIH aHBIKTayFa MYMKIHAIK Oepeil jKoHe OChLIadIa KYKIPT KypaMBIHbIH
crienupHKAIMSIHBIH, ~ HEMeCe  pEryIaMeHTTENITeH  IIEeKTeyJCepAiH  LIETiHAe
GONATHIHABIFBIH GaFaayra MyMKIHIIK Oepeti.

4.4 CelHayaslH OChl  diCIHAE CTaHAAPTTAIFAH, aK Mai HeTi3iHmeri
KaJTUOPIIEYIi YIriepaeH aTapiabiKTal e3releNeHeTiH, MaTprnaiapsl 6ap MyHaii
OHIMIEPIHE KATBICTHI CBIHAY/IBIH OCHI 9/IICIH KOJAAHFAH/A, HOTHKEJICPAl TYCIHAIPY
Ke3iHIe, 5 Tapay/a KOPCEeTUINeH CAKThIK €CKEPTYJIePi MEH YCHIHBICTAPAbl CAKTaFaH
JKOH,

ECKEPTY Kykipr KypamblH aHbikray OofibiHma Oacka CbiHAy —oficTepimMeH
CaJIbICTBIPFAaHa, OChl CTaHAAPT OOMbIHIIA ChIHAY JAICI JKOFapbl OTKI3y KabinerTiriMeH, YIriHiH
MHHAMAJIIbI JaibIHABIFEIMEH JKOHE JKOFapbl PELM3HOHABIFBIMEH CHIATTANA bl JoHe KYKIPTTIH
KEH JIMana3oH KOHLEHTPAUMSICHIHIAA aHBIKTATYbIH KAMTaMachl3 e€Teidi. ATajraH CblHAay dficiHe
kaxerti xabapik, KP ACTM J] 4294-2011 CT nemece [3] cusxrol 6anama omicTepre apHairaH
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*abAbIKTapMEH CaNbICTHIPFaHAa, aiTapibikraii KbiMOaT Garansl Gomaasl. ChiHaynblH Oanama
anicrepiH i3neyne ACTM craHmapTTap HYCKayJIbIFbIHA JKYTiHI€H JKOH.

5 Keaeprisep

5.1 CeblHanaTelH YITIIEPAIH 3MEMEHTTIK Kypambl (KYKIPpTTeH Gosek)
CTaHAAPTTHIK YITIICPACH aiiTapJIbIKTal e3reire 0oJFaH Ke3/1e, KYKIPTTI aHbIKTayaa
KaTeJIIKTeP TYbIHAAYbl MYMKIH. MBICAJIbI, CHIHATATHIH YATIHIH XKoHE KauoOpieym
CTAHOAPTTHIK YITUIEPIAIH KOMIPTEri-CyTeri KATBIHACHIHAAFBI  KANIIBLIGIKTAD
KOPCETKIIITepre KaTeNiKTep eHrizeai. 1 kecrene keiibip 6acka keaepri s»acalTbiH
SIIEMEHTTED JKOHE OJNIAPJBIH KOHICHTPAIMSIIAPBIHBIH PYKCAT CTUITCH JCHreHiepi
KEJITIPUITeH.

1 kecre - Kegepri keaTipeTiH 31eMeHTTEP MEH 3aTTAPABIH

KOHLICHT palHsIChl
OnemeHT Pyxcar etinreH kypam. % wmacc.

®Dochop 03
unk 0.6
Bapnii 0.8
Kopracein 0.9
Kanpumii 1

Xmop 3

Oranon (eckepty 2. 10.8.1) 8.6
Meranon (eckepry 2. 10.8.1) 6

ECKEPTY 1 kecrene KeATIPLIr€H 3aTTap KOHLCHTPALWSICHL, CIHIPYAIH MacCalbIK
K03 HLHEHTTepPiHIH KOCBIHIBICHIH, 9P KAaTBICYLIbI 3JIEMEHTTIH MacCalbIK yJjieciHe kebeiTin
ecernTey apKbUIbl aHbIKTaNaAbl. By ecenTey KypambiHa mamameHn 3 % kefdepri skacaiThIH
3arrap >xoHe 0,5 % KyKipT OOJIAThIH, KOPHEKI YIriepai CyHbUITY YLIIH SKYPri3ingi.

5.2 KypamblHZa STaHONIBIH HEMECEe METAHOJIBIH KON MeJepi OOoNaThiH
oreiHgap (1 kecTeHi KapaHpi3) KypamblHOa, KYKIPT coyieneHyiHiH Ka
affrapybIKTait Kem CiHIpUTYIHe 9KEIIETiH OTTErIHIH Kol Menmiepi Oomansl. Anafina,
MYHJail OTHIHAAPIBI, aTaJFaH SMICTI MaiifaJaHBIl HEMECE HOTIIKENEPIl TY3eTy
apkputbl (aK Maif YCTiHeH KanuOpiey Ke3iHIE), HeMece ChIHAJAThiH YT
MaTPHLACKl CHAKTBl MaTpHIAAA JAAWbIHAAFaH KaauOpieymn CTaHAAPTTHIK
YITiIep i maiiaagaHeIn Tajigayra 6omambl.

5.3 9.1 kepceruireHaeii, seTre aK MaijapJaH EpeKIIeIeHETIH TEMEHTTIK
KypamJarsl MyHail eHIMIepl, Typa COJI HEMece YKCac KypamMmeH Oa3aibik
MarepHaiapAaH AadbIHAANFAaH CTAHIAPTTHIK YIrUIep KOMEriMeH TallgaHybl
mymkiH. Ocbitaiiina, GeH3UHAI H300KTaH MEH TOTYOJIIbI, TAAAHATHIH YJITTHIH XOLI
HICTI KOMIPCYTETiHIH Oo/nKaMIbl KypaMblHA TEH MAEPIIK KATHIHACTA CYHBUITY
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apKpUTEl Maibianayra Gomanel. OckiHmai GeH3WHHEH NalblHAAIFAH CTAaHIAPTTHIK
YIIrisiep, aK Mai Heri3iHzeri CTaHfapTTHIK YAruiepal maiaarany Ke3iHAe alblHFaH
HOTHIKEJIEPre KaparaHa aca Jo9J1 HOTHKENep Oepyi MYMKIH.

5.4 YKarapMmaiinap MEH KOCHIMINAG OOJIIIEKTEPAETi KYKIPTTI AHBIKTAY YILiH
ACTM 1 4927 anicin maiifanany yCoIHBUTAIbI, ce0e0l 0 SIeMEHT apasiblK TY3ETY
k03 unmenTTepin eckepesi.

6 Ammaparypa

6.1 0,537 mm aymakra AETEKTUICYre KaOUICTTi, TOJKBIH Y3BIHIBIFBI
OOiiBIHIIA JHCTIEPCHSUIAHATHIH PEHTreHAiK-(JIyopecueHTTi CHeKTPOMeTp.
KykipTke KaTBICTHI OHTAMIBI CE3IMTAJIBIKTBI KAMTAMAacChI3 €Ty YIIIH, acmar
KOMILIEKTAIMSACHIHA MBIHAJIAP Kipyl KAXKET:

6.1.1 OnTHKAJBIK #K0J1, OPTACHI - TCIIUH.

6.1.2 UmnyJbcrepi aMILTHTY JANBIK TaJAay HeMece SHeprusiHbl GeryiH
6acka KYpBUIFBLIAPH.

6.1.3 JlerexkTop, y3bIH TOJIKBIHIBI PEHTTEH COYJIENEPIH NEeTEKTiyieyre
apHarrad (0,52 um Gactan 0,55 HM neiiin).

6.1.4 Taamaremm xkpucTa/ur, IlaifigagaHeriateid — CeKTPOGOTOMETPAIH
OYPBIIITHK THANA30HBIHAA KYKIPTTIH PEHTTCH CayJeepiHiH Ka AUCTIepCHACHIHA
KaOunerti. [leHTaspUTPHT *XKOHE repManuil xuipek maiinanansuiansl, 6ipak EDDT,
ADP, rpadur >koHe KBapIl CHAKTHI 0acka Aa 3aTTapAbl KojaaaHyFa Oomaisl.

6.1.5 Pentren TyTiri, KYKipT coynenenyin Ko msirapyra kabirerti. Kobinece
pommii, XpOM OKOHE CKaHOWHAEH JKacajFaH aHOATapsl 0ap  TYTIKTEp
nafinanaHeiIansl, 6ipak 6acka na aHoxTapAbl naiaananyra Oonaibl.

ECKEPTY Jorapbl SHeprusiMeH COYJIENICHYIiH IEKTeH ThIC MOJIIEPIHiH ocepi, MBICAJIEIL,
PEHTIeH CIEKTPOMETPiHIH KOMEriMeH aJbIHFaH COYJIeNICHY ASHCayJblKka 3usHAbl. Omepartop
IeHeCiHiH Ke3-KenreH Oeirin, Tex KaHa OipiHII PEHTTEeH CAylieJIeHyiHeH FaHa eMec, COHai-aK
eKiHIIl peT caynesieHy/eH KOpray YLIIH THicTi mapamap kaObuimaysl KakeT. PeHTreH
CIIEKTPOMETPI HOHAAYIIbI CAYIIeICHY Al NaliananHy bl PeTTEHTIH KaFuaanapra caif JKyMbIC icTeyi
KaxeT.

6.2 Tanmay Tapaseicer, 0,1 Mr neifid skone 100 r eiiHTi TOIIIKIICH oJTIeyTe
KaOlnerTi.
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7 PeakTuBTep
7.1 PeakTuBTEp Ta3aJIBIFbI

Bapibik chiHAaymapAaa XUMHSUIBIK Ta3a (X.T.) PEaKTHBTEP TaiiTalaHBUTYBI
KaxeT. bapnpik peakTHBTep, ONapAbl Maiifjalady - aHBIKTAy OOJIAITIH
TOMEHAETIIEY1 YLIIH, aCa JKOFApPBI I9Pexeeri Ta3asblKKa He 00ybl KaXKeT.

7.2 Mu-u-6yTuncyabdui, KyKipT KypPaMbIHBIH MOHI OENTiNEHreH, >KOFaphl
Ta3aJIBIKTaFbl CTAHAAPTTHIK yiri. Kykipr KypaMbBIHBIH O€NTUTeHTeH MOHIH,
KaHOpIEyIll CTAHAAPTTHIK YITLIEP KOHIEHTPALUACHIHBIH /1)l MOHIEPIH ecenTey
Ke3inzae mainananas (9.1).

ECKEPTY u-u-0yTuncyb(us Ta3aibFbIH €eMeC, OHIAFb! KYKIPT KOHLIEHTPALHACHIH OLTy
MaHbI31EL cebedi Kocmanap coHnaii-ak Kykipt kypamaac Gipiktipynep 60mybl MyMKiH.

7.3 Bakpuiay crangapTTapbl (MOHUTOpINAp) ApeidTi Ty3eTyaiH (€piKTi)

Bipueme opTypnmi MartepuaniapabiH, ApeHdTI Ty3eTymiH (KOppeKIms)
0akpliay CTAaHZAPTTAPhl PETIHAC NAWJANAHBUTYBl VINIH >KapaMAbl EKEHIri
aHbIKTa a6l JKapaMabl OB MOMBIHAAFAH, KYKIPT KypaMIac MaTepHaiaapIbH
MBICAJIAaPhl PETIHAE, KAHAPTHUIATBIH CYHWBIK MYHAil OHIMIEpi, MyJAeM AepIiK
@3repPMENTIH  KaTThl 3aTTap, NIPeCTeNreH YHTaK MaTepHaliap, MeETal
EPITIHALICPIHIH KOPHITIACH HeMece OalKBITBUIFAH INBIHBI JUCKTEP OOJBII
caHayaabl. bakpliay CTAHAAPTHIHBIH HMITYJIBCTEPl €CeOIHIH, HMITYIbCTEpP eceOiHIH
YaKBITBIMEH OIPJIeCKEH/IET] KEUITAMABIFbI, 1 %-TeH TOMEH OONATBHIH AMITYIICTED
eceOiHIH calbICTHIPMaIbl KaTeCiH Oepy VIIiH, KeTKUTIKTI Oomysl Kaxer. bakpuiay
CTAaHJAPTHIHBIH UMIYIILCTEPl €CeOIHIH KBUTIAMABIFBIH Kammopiey kesinge (9.4)
xoHe Tarbl ga chiHay kesinge (10.1) ausikraiiasl. Byn mmmynbcrep eceGiHiH
KBUIIAMOBIKTAPBIH ApeTi manaeymiH Tysery ko3dduumentin ecenrtey yuiiH
nadipananaznst (11.1).

7.3.1 [pe#idri pmommeyni omerre  OGarmapiaMalibiK  KaMCBI3TAHIBIPYFa
ABTOMATTHI TYPAE KOCajbl, OipaK ecenTeydi YHEMi KOJMEH Kyprizyre OGoajsi.
JKoraps! TYpakTBUIBIKTAFbI PEHTIEH ACMANTAphl YIUIH APed(TI ZoNnAeyIiH TY3eTy
K03 GHUIHUEHTIHIH MSHI, GIpICH THIM KaTThl alfbIpMAIIBIIBIKTa 00IMaybl KAXKET.

7.4 Tonucynbua Maiibl. Omerre, KOMIPCYTETl ePITIHAICIHAS CYHBITTHIIFAH,
KypaMBIHOa  KYKIPpTTIH  Oenrimi  maiibi3el  6ap  HOHWIHOMHCYJbduaTep
NEVIENEL ISR NI

ECKEPTIIE TepiniH ajieprisuibK peaKuHsiChbiH TYABIPYbl MYMKIH

ECKEPTY Ilomucynbhun Maiisl - on KypambiHAa 50 Maccanblk MaHbI3faH >KOFapbl
0OJaThIH, KYKIPTTIH ’KOFapbl KOHIEHTPAIMsLIAphl 0ap, >koFrapbl MOJieKynanbl maiinap. Omap ax
Malifia TOJNBIFBIMEH apajiaca OTHIPBIN, TOMEH TYTKbIPJIbIK, TOMEH YILIMANbUIBIK, )KOHE Y3aK CAKTay

6
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Mep3iMi  CHSIKTBI KepeMmeT (u3uKanblk KacuerTepai kepceremi. Ilonumcynbdun Maiibl
KOMMEpLISIIBIK ~ JKarblHAH = oTe  KowkeTiMmi.  Kykiprrin  momucynbdun — MaifbiHBIH
KOHLIEHTPATBIHAAFbl KYypPaMbl, aK MaWabl KYKIPTKe apasiacThIPbIN, COHbIHaH Tammayasl NIST
(nemece yiibIMHBIH Oacka CTaHIAPTHI) AHBIKTAMa MATEPUANbIMEH CAJBICTBIPBIN, Macca
KOMETIMEH aHBIKTAJIabI.

7.5 AK maii HeMece KYKIPT Kypamel 2 Mr/Kr ToMeH OonaTeiH 6acka jKapam bl
6aszanslK MaTepuai.

KykiptTiH Gosxanael TeMer (200 MI/Kr TeMeH) Kypambl Ke3iHIe, 0a3aiblk
MaTepuainble (OHBIH Ke3-KEJIreH MOHIHIAE) KYKIpT KypaMbiH, kanuOpieyuii
CTaHIAPTTHIK YATIHIH KOHIEHTpaims ecebine xockan sxed (9.1).  Epitinmigeri
HEMECE PEareHTTeri KYKIPT Kypambl cepTHdukarTaimaran Ke3ae, KYKIPTTiH JKOK
EKCHMIIrIHe KO3 XKETKI3y KakeT. KammOpieyim craHmapTTapAsl JaibIHAAY YIOiH
Tasa Kiaactapasl maiaanany Kaxer. On C/H koagduimenTin oiiey YiuiH KaxeT
(12 rapay xoHe 1 cyper).

1,14
1,12 OxraHon
. 1,1 Ak mait
g
2 1,08
§
5 . 1,06
%]
8 £
=E«' g 1,04
&g Tonyon
s;g 1,02
Q
4 5 6 7 8 9 10 11

C/H koadpduumeHti

1 cyper - Kykiprrin C/H ko3¢ ¢uiiHeHTIiMEH CaIbICTbIPFAHAAFbI
CANBICTHIPMAJIBI Ce3iIMTAJIABLIFBI

7.6 Pentren coyJiejiepiHne apHAJIFAH AiiKbIH IJICHKA

Yiri ocepiHe TYpakThl, KypaMbIHAA KYKIPT JXOK JXOHE PEHTIeH CoyJiesepi
YIIiH SKETKUTIKTI alKBIH OOJNIaTHIH Ke3-KENreH IUICHKaHbl Maiifananyra Ooambl.
Ilnenkajap nomm3dupAeH, MOIUNPONIICHACH, TONHKApOOHATTaH  JKOHE
MOJMAaMHMATEH KacajraH Oolybl MYMKIH. AJ@iija KypaMbIHAAa XOII HICTI
KOMIPCYTEKTep JKOFaphl GOMAThIH YITiNep, nonu3pupieH jKoHe NOMMKapOOHATTaH
JKACAJIFaH TICHKAIAPBI ePITyl MYMKIH.
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7.7 I'enii rassl Tazansirsl 99,9 % xeM emec.

7.8. HmmyascTepai ecemreyre apHaJFaH Ta3, arblHHBIH  aFBIHIBIK
HPONOPIMOHAIIEL €CETTETIINTePiMEH xKabAEIKTAIFaH acTanTapFa apHAIFaH.

7.9 Yurire apHa/faH KIOBETTEP, YJITIMEH JKOHE CHEKTPOMETD/IIH
reOMETpHUSChIHA KOWBUIATBIH TajanTapMeH yinecimai. Bip perrik KioBerTep
JIYPBICBIPAK OOJTaIBI.

7.10 KaquGpaeyai Tekcepyre apHaJiFaH yiarijep, Gip Hemece CYHBIFBIPAK
MyHa#l eHIMIHIH OesiKTepi HeMece KYKIPTTiH Oenrimi Kypambl 0ap >koHe
KanuOpiiey KHCHIFBIH Kypy KE3iHAC NalifajaHbUIMaraH CTAHAAPTTBIK YITLIep.
CraHgapTThIK yiriaep OacTamkel KaauOpJIeymiH MOIOITIH AHBIKTAy YIIH
TaiaanaHpuTysl Kaxer (9.5).

7.11 Canansl 6akbuiay yaritepi (QC yurinmepi), sKYHEHIH CTaTHCTHKABIK
Oaxplaayna OONATBIHOBIFBIH TEKCEPY YINIH, KA MalfamaHblIaThiH YITijgepre
KOpHEKi GonaThiH, MYHANIBH HEMece MYHall OHIMIEPiHIH CTaHIAPTTHIK YJIrLIepi
(13 Tapay).

ECKEPTY QC ynrinepiHiH keMeriMeH koHe Oakbliiay KeCTellepiH Kypy apKbuibl OaKpuiay
JKyleciHe Tekcepy Kyprisinyi kaxer. Camanbl Oakpliay peciMmepi keke 3epTXaHaHbIH
Ky3BIpeTiHae Oonafb! nen OoKaHaIbl.

8 CerHamasapasl ipikTey koHe yiaruiepai qaibiHaay

8.1 CrmHamanmapasl ipikreyai Mymkiggirinme KP HCO 3170 CT ocane KP
HCO 3171 CT ayckaynapblHIa Ma3MYHIAJIFaH HYCKAYJIBIKTapFa COHKEC KYPTisTeH
HKOH.

8.2. Ken perTik KroBeTajapibl MANJAIaHFAH Ke34€, 9P KOJJaHAP aJAbHIa
oNapaBl TazapTansl JkoHE KenTipemi. bip peTTik KioBeTamapapl  Kaiftamamn
KoNmanyra GonmMaiiapl. Op YJT YIIiH KIOBETara apHAJIFaH PEHTIEH ILICHKACHIHBIH
aHa (TmafimaNaHbIMaFaH) TUTIMI Kaxker Oonamesl. PeHTreH coyieneHyi oTeTiH
KIOBETAHBIH 1IIKI OETiH, KIOBETA IMIHIEr] IJICHKA GOJIiriH HEMece aclal TePe3eCiH
KOJIMEH yCTaMaiiabl.

KykipTTiH TeMeH KOHLUEHTpPAUMsUIAPBIH CBIHAY KE3IHAE caycakK Ii3depi
acmanThlH KepceTyiHe acep eryl MyMkiH. [lieHkamarsl KbIPTHICTAp OTKI3UIETIH
pPEeHTreH CoyJieJepiHiH KapKbIHABUIbIFbIHA ocep eTemi. COHJBIKTaH — aHbIK
HOTWKENICPAl KAMTAMAchI3 €Ty YILIH, TJICHKA TApTHUIFAaH KOHE Ta3a OOJYBI KEPEK.
Acman Tepeseci TIICHKACHHBIH THII HEMECe KAIBIHIBIFBI ayBICTHIPhUIFaH GoJica,
TANJAFBIIThl  KaWTaJ@aH Kamulpiey Kaxer OoJiabl. Kroseransl  ynriMeH
TOJNITHIPFAHHAH KEHIH, KIIKEHTail XeIAETKINI CAHBUIAY KAJIABIPY YCHIHBLIA b,
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8.3 KykipTTiH TOMeH KOHICHTPAlMANApBIH OJIIETe€H Ke3/€, aclanThIH
KOpCETYiHE Kocmaiap HeMece NapTUsAJAH IApTHSFa ©3Tepil  OTHIPATHIH,
nonuA(UPII IICHKANAP/BIH KaTBIHABIFEl OOMBIHIIA OIPTEKTI €MECTITI 9Cep eTeli.
CoHIBIKTaH 9D aHa opaM/Ibl HEMece TJICHKAa TapTHACHIH NaiijanaHap ajaablHAa
KaymuOpIiey i TeKCepy KaxKeT.

8.4 CrHamanapabl eHIey MeH IalbIHAAyABIH TONBIK aKIapaThlH ajly YIIiH
ACTM ]I 7343 xapaHsi3.

9 Kaaub6paey

9.1 KammGpreymn  CTaHIAPTTHIK  YJATUICpHl,  CTaHAApTTBIK  JAU-H-
Gyrmncynbuari aK MaiiMeH Hemece 0acka jkapamibl Oa3anblK MaTepHAIMEH
MYKHAT CyHBIITHIN (Macca Oodbimina) maiisramaiinsr (5.3). Kykiprrin Genriti
KOHIIEHTPAIMACHl 0ap CTAHAAPTTHIK YITiep, 2 KecTele KOPCETIreH, KYKipT
KOHIIEHTPALMACHIHBIE, ~KEPEKTI  IMANa3OHAapsl  YIIH, KOHLEHTpauuanapra
mamMaMeH coiikec kemymepi kaxer. 0,02 % macc. (200 mr/kr) TemeH GonmaTHIH
CTAaHJAPTTHIK YITLIEPIiH KOHIEHTpALMsCHH ecenrey kesinae, (1) dopmynana
KepceTinrer e, 0a3ambIk MaTepHAIIarsl Ke3-KeIreH KYKIPTTI €CKEPIeH iKoH:

S = [(DBS * Spps) + (WO * Swo)] / (DBS + WO), 1)

MYH/a S — KYKIipT KOHLIEHTpauusicsl, % Macc.;
DBS - Haktsl Mmacca DBS, r;

Spes- DBS-Ti kykipT Macc. %, anerte 21,91 %;
WO - aK MalpIH HAKThl Maccackl, T,

Swo- aK Maiimarsl KYKipTTiH Macc. %.

ECKEPTY 1 Kaxer Gosnran »xarmaiiga, 2 KeCTeNE KOPCETLIreH KOHLEHTPALMSIAp
apachiHma GoJaThiH, KOHUEHTPAISIAPE! 6ap KOCHIMIIA CTAHAAPTTHIK YJTIIEp MainanaHbuTybl
MYMKIH.

ECKEPTY 2 CarbiieiMaa GONaThiH CTaHAAPTTHIK YATiZep, KYKIPT KOHLEHTpauusiapbl
HakThl Oenrini Gomral sxaFaaiina koHe 2 KECTeAe KOPCETUITeH KOHLEHTPaLMslapFa [maMaMeH
calikec KenreH Kesze MaiifanaHbuTybl MyMKiH.
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2 kectre — KykipT Kypambl GoiibIHIIA CTAHAAPTTHIK YJIrLIEp

0 - 1000 mr/kr 0,10 — 1,00 % macc. 1,0 - 5,00 % macc.
0,0000"2 0,100 1,0
55 0,250 2,0
107 0,500 3,0
100® 1,000 4,0
250 5,0
500
750
1000
A) bazansik matepuai.
B) Ochl sTanonmsik MoHAEpre OipHEINe peT Taijay >KYPri3iHi3 »KoHe OJIapbiH
opTallia MOHIH rPpaJyHpiieyie NalAaaHbIHbI3.

9.2 KYKIpPTTiH IIBIFapbUIATEIH COYNENICHYIHIH KapKbHABLIEERH, 10 xone 11
TapayJiapila Ma3MyHAQJFaH pociM OOWBIHINA, 9op KaIMOpJeyIn CTaHAapTTHIK
YIAriMEH MYKHAT enuieil OThIpbin, kanuOpneymn rpadukTi Kypyra apHaiFaH
MOITIMETTEPAI aHBIKTAM IbI.

9.2.1 KypambIHaars! skaimns! Kykipt Memmepi 100 Mr/kr HeMece oJaH TOMEH
GonaTelH CcTaHAAapTTap AyONuKarTa TangaHynapsl kaxer. He Gonmaca exi skeke
MOH/IED HEMECe OChl OJIIEYJIepPAIH OpTalia MOHI KanuOpieyne MaiIaaaHbutybl
MYMKiH. KyKipT KOHIIEHTPAIMSCHHBIH OCHl THAMA30HBIHIAFEl OAPIIBIK YITLIECP €Ki
JaHaja TATJanylaphl KaKeT.

9.3 Kanmubpneytni rpaduKTi, acmanTsl OHIIPYIT KETKI3eTiH OaFTapiaMalTbik,
KaMCBI3MaHABIPYAbIH JKOHE AJTOPUTMICPIIH KOMEriMeH Kypadbl. YJIriHi
xammOpiieyi keneci hopMyitanap OOHbIHINA €CeTITeHII:

Cs = a + bl cuzeikmul kanubpiey (2)

Cs=(a + bl) (I+Y 0y C;) mampuyanreix s¢ppexminepee myzemy (3)

Cs =a+ bl (I+Yo0y C) mampuyaneix 3¢hhexminepee banamansi mysemy
(%)

Ce= a+ bl+cl’ kKenmyweHiH eKiHwi mapmi6i,(5)

mynoa Cs- kyxipmmiy maccanel, yaeci. Llogeipranyowvy 6Oipnikmepi
acabovikma - kanuoprey mypaxmeicei A, B orcone C mayenoi 60onaov

1 - kyxipm coyneneHyiniy onuieneen masa KApKbiHOBLIbISb]

a— kanubpiey Col3biKmbll JCHLINCYbL (KAZIN ATLY)
10
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b — Kucwvig kanubpiey coizvik

C - 2-20 mapminminy Col3bi8bIHbIY KATUOPACYI

ay; - KyKipmie (i) kedepei xexmipemin snemenmmepoin (j) acepine apHanzam
my3emy koauyuenmi .

(j = xedepei kenmipemin snemenm KOHyeHmpayuscol (f)

ECKEPTY KanubGpney rpaduxrepi Kykipt koHuentpauuscs! 0,10% macc. ToMeH Oonran
Ke3Je CBI3BIKTBHIK OOJabl. 3epTXaHallbl eJjlieyjep TAIANTAPbIHA COWKECTIK MAaKCATHIHNA,
rpaduKkTi KypyablH 0acka AHANa3OHAapblH TaHmaybl KakeT. ChI3BIKTBIKTaH aybITKy, KYKipT
KOHIIEHTPALMSCHI APTKAH Ke3/1€ apTybl MYMKIH.

9.4 Jlpeiidri monmeymin Oakpimay CTaHAAPTTApbH MaiijanaHraH Ke3jae,
OJIAPMABIH  COYJICICHYIHIH KAPKBIHABUIBIFBIH KaguOpney paciMi  OaphICHHAA
aHbikTaiabl. Anbiarad miama (7) dopmynagarst 11.1, A koddduimenTine colikec
KeneTiH 6oma sl

9.5 KanuGpiiey asiKTajaraH COH-aK, OTKI3UIreH KaauOpiieyai Tekcepy yiuiH, 6ip
HeMece OipHeme YATUICpAiH KYKIPpT KOHIICHTpalUsACHiH aHbIkTaiael (7.9).
OnmieHreH MaH, OGENTiICHreH KOHIEHTPAIMsi + OCH 9/ICTIH KaWTanaHFBIIITHIFBI
(CKMHAKTBUIBIK) PETIHAC AHBIKTAJFAH JUana3oH;a Ooiysl Kaxker. Erep Oy
OonMaraH jkarFnaiina, xanuOpiey koHe KaauOpieyin yiriiep KyMSH TYFBI3abl
JKOHC TY3CTy INApaliapelH  KOJNMAHBIT, KamuOpieyni KaiTanaraH — OKeH.
Kamubpneyni Oaramay Ke3iHie CHIHAJATHIH YITUIEp MEH CTaHAAPTTHIK YITLIEp
MAaTPHIAIAPHIHBIH COMKECTIK EMECTIK IOPEKENIEPIH COHNAM-aK HA3apFa ajiFaH JKOH.

10 Cpinay xyprizy

10.1 AfrsIMaaFrsl yiaTiiepai ChIHAYOB OacTap alasiHma, OpeddTi Ty3eTymiH
GakplIay CTAHOAPTTAPHIH NalijalaHFaH Ke3le, aTaaraH KyHi apeidri Tyserymid
Gakpulay CTaHAAPTTAPBIH TAIAANIBI JKSHE KAHOpNey Ke3iHAe KOIaHFaH 3aTTh
TIaliTayaHbII, UMITYJIBCTED eceOiHIH KBUTAAMABIFBIH aHBIKTali Abl. AHBIKTAIFaH MOH
(7) bopmynamarst, 11.1, B koadduimenTine coiikec Kenmei.

10.1.1 (8) dopmymana, 11 Tapay, I’ kospduumeHTiH malinaganran Kesge,
OHBI aHBIKTAY YIUIH YHEMi 60C ChIHAKTAp YKACANBIN OTHIPAAbl. basablK MaTepuat
CHAKTBI KYPaMBIHAA KYKIPT JKOK YJITIIE, MMITYJIBCTEP €CeOIHIH KBUTIaMIBIFBIH
KYKIPTTiH THICTI IHKI ykoHE (HOH OYPHIITAPHI KE31HIEC AHBIKTANIBI.

10.2  YnriEi, KoJOAaHBIIATBIH HAKTBl acManThl makiganany OoWbIHIIA
HYCKayJIbIKKa coffkec, THICTI KIOBETaFa OpHANACTHIPaAbl. KyKipTTiH coymenenyi
YITigeri KimKeHTal TepeHIIKKe FaHa KIiPEeTiH OOJFAHIBIKTAH, KIOBETAIAH KOHE
VITiHIH ©3iHeH GO0naThiH HIAlIbIpay e3repyi MyMKiH. 3epTxaHa KbI3METKEpIepi,
KIOBETAHBIH MUHMMAIIBl OCNTifeH XKOFAphl TONTHIPBUTFAHBIHA KO3 JKETKI3yInepi

11
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KEpeK, Y/AriHI ofaH 9pi KOCy MMIYNbCTep ecebiHe alTapibIKTail ocep eTHeHTIH
Oomagpl. OOETTe KIOBETaHBI  CHIMBIMJABUIBIKTBIH ~ 3/4  OeliriHeH TeMeH
OonmMaiiTeiHmal eTinm TonThipazipl. KioBeTasa KilkeHTall >KeNaeTy CaHbLUIaybIH
KaJIIBIPAIbI.

10.3 YnriHi peHTreH coynenepiHiH I[NOFBIHA OPHATABI JXKOHE PEHTTEHIIK
OIITUKAJIBIK >KOJI/IBIH TENE-TCHIIKKE KeJTYiH KYTe/Ii.

10.4 ATanraH TONKBIH Y3BIHIBIFEI YIIIH, J19J1 OYPHIINTHIK XKaFAaiiap Ke3iHae,
UMITyJIbCTEDP €CeOIHIH JKbUIJAMJIBIFBIH omey/al kyprize oTeipbin, 0,5373 HM
Ke31H/IeT1 KYKIPTTIiH CoyJieNieHy KapKbIHABIFBIH K0 aHBIKTAIBI.

ECKEPTY Ilpaxtuka >xy3iHae BapuaLusiHbiH Oomkanapl kos¢pduiumeHTiHiH (KBaApaTThIK
aybITKy %) keM nerenzie 1,0 % xaMTaMacel3 €Ty YLIiH, ecenTepAid (keKeJIereH HMIYJIbCTEpAiH)
KETKINIKTI Meimepi aibiHYbI KaxkeT naenm Oosokadbim otblp. Erep cesiMTammblk Hemece
KOHLIEHTpalys, HeMece ekeyl Ae Bapuanus koddduimentinin 1,0 % Konm KeTkisy yIIiH
UMITyJibcTep eceOiHiH >KeTKUNIKTI MeJepiH >XMHayFa Kemepri kenriperiH Oojca, oHAa ap
CBIHAyZBbl XXYPri3T€H Ke3le, €H >KOFaphl CTATHCTHKAJIBIK MMPELU3UOHIBIKKA KOJI JKETKI3yre
MYMKIHAIK OepeTiH TeXHHKAIBIK aMaifap mnaiinananeuiansl. Bapuamms xosbduumentin keneci
TYPAE ecenTeni:

papuarms kodbduimenti, CV = (100(N,+Np)"*/N,- Ny, (6)

myHza CV — Bapuarus koa¢puunenTi %

Np - KYKIPT CBI3BIFbI YIIiH JKHHAJIFaH, UMITyJIbCTep eceOiHiH cabl, 0,5373 Hu;

Nb - OOHHBIH TOJKbIH Y3bIHABIFbIHA JKHHAJIFAH, HUMIYJIbCTEP €CeOiHIH CaHbl, YaKbIT
HHTepBaJbl Np ecenTepi *KUHAFbIHBIH YaKbIT HHTEPBaJIbIHAAFbIAMH.

10.5 ®on ummyascTapsl eceOiHIH KBUIIAMABIFBIH, KYKIPT MHAKIHE Ko coiikec
KeJIeTIH, all[iblH ajla TaHJajraH OeIriIeHreH OVPBIIITHIK KajbllTa TYPFaH Ke3/e
OJIIIEH .

ECKEPTY @oOHHBIH Ke3-KeJreH KAIMbIHBIH JKapaMABUIBIFBL, PEHTTeH TYTIriHIH
KOJIDAHBLTATHIH AHOMNBIHBIH THIIIHE OaliIaHbICTBI Oonmambl. XpOMIbI JKOHE CKaHIWHIL
naififialaHFaH Ke3/e YChIHbUIATBIH TOJNKBIH Y3bIHABIFEI 0,5190 HM, am poaumil YIUiH TOJNKBIH
y3bIHABIFEL 0,5437 HM; opTypili KpUCTamapra apHairau 20, mukTep xkoHe Gounbix Gypoimrap 3
KeCTee KeTipiireH.

12
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3 xecre - IpTYPIIi KpUCTANIAPFA AapHAJFaH 26 GypsilTap

Kpucrann 2d (am) SKa DoH
(0,5373 um) (0,5190 um) | (0,5437 um)
Merraspurput (002) 0, 8742 75,85 72,84 76,92
Ge (111) 0,6532 110, 68 105,23 112,68

10.6 Imnynectep eceOiHIH TY3€TUITEH >KBUTIAMIBIFBIH aHBIKTAHAB kone 11
Tapay/ja KOpCeTUIreHAeH, YIriaeri KyKipT KOHIICHTPAMSICHH eCeTITeH 1.

10.7 Erep 10.2-10.6 O6oiibiHIIA >KYPri3uireH OJIIeyJIep HITHXECIHIE,
HUMITYJILCTEP eCeOIHIH KBIIIAMIBIFbl KATHOPIey KHCHIFBIHAAFB! €H KOFaphl HYKTE
eceOiHIH KbUIAAMIBIFBIHAH JKOFApBl OOJBIN IIBIKCA, OHAA KYKIPT eceOiHiH
JKBUTIAMIBIFEl  KaIHOpJiey KHCHIFBIHBIH [IEKTepiHAe OONMaraHBIHINA, YJITiHI,
KamuOpIIeyIn CTAHAAPTTHIK YATLIEPIl JalbIHAAY YIOIH MaiiiaaHbUTATHIH 0a3aibIK
MaTepualiMeH  CyHpurTamel, okoHe pociMai  10.3-10.6  masmyHpanraHmai
KaWTaTanasl.

10.8 ChlHanatelH YITI KypaMmblHOA, JKOFapeima 1 Kecreae TI3UIreH
KOHLICHTPALMAIAPAAFEl AHBIKTAY HOTHDKECIHE ocep eTeTiH 3arTapAblH GOysI
Genrimi Gonca Hemece conmaif GorpkaHca, OoHOAa YAriHI Ga3aiblk MaTtepuanMeH, 1
KeCTele KeNTIPUIeHHEH TOMEH KOHICHTpalusIapra Jeifid cydbuiragsl (Macca
GoliblHIIA).

10.8.1 Erep cimipymiH MaccanblK Ko3(hGHIMEHTIHIH, YATUIEPIIH MacCalbIK
yiaeciHe KoOEHTINyiHiH  eCemTeNreH  KOCBIHABICHI,  CIHIPYOIH  MAacCabiK
k03(phUIMEHTTEePIHIH, KamuOpieyun yiriiepre apHajfaH MacCajblK YJecke
keOeHTiTyl KOCBIHABICEIHAH 4 %-5 % acmalThiH Mesiepre apThIK Oojica, OHIA
aJIbIHFAH MOJIIMETTEP PEHTIEH COYJICICHYIHIH KOJNAiIbl HOTIIKEIEPIH KOPCETE.
Cihipy OoMblHIIA KEAEPTiICp/ai TOJBIFRIMEH JKOK MYMKIH eMmec, cebeGi omap
aIOATHBTI OONBII TaOBLIAABL, Al CYHBUITY OmICTEMECIMEH KeAepri skacayLibl
DIIEMEHTTEPIH HEMECE 3aTTApIbIH KOHLEHTPALMSICHH TeK KaHa €H a3 Inamara
(MuHUMYMFa) neiiin xeTkizyre Oonaapl. CoHObIKTaH 1 KecTeHi, aOCONMIOTTIK
mamanap peTiHAe eMec, ail [JQJICI3AIrT JKOFapel eMec, pYKCaT eTireH
KOHIEHTparmsiap OOMBIHINA HYCKAY PETIHAC MaliaaHFaH jKOH.
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1-ECKEPTY. Marpuma kenepriepiHiH ocepi, COHmaii-ak SMIHpPUKANBIK HEMece
TEOPETUKAIBIK TYpe Ty3erinyl MyMkiH. I'asoxomnsr (Oensun meH 10 %-20 % 3TaHON KOCHAachl)
€CernkKe ajlMaraHjia, OyJ TY3eTyJep OChl ChIHAY SMICIHIH KOJAAHBIC CajlaCbhIHBIH IleHOepiHAe
GosmaiinsL.

2-ECKEPTY. 3TaH0a ’KoHE METaHOJ KOHLCHTPALMSUIAPBIHBIH KOMIPCYTETiHIH JKOHE IH-
OyTuncynbGUATIH TEOPETHKANBIK KOCHAJNapblH NaWJaNaHbIl €CEeNTeNreH, OJapFa, MacCallbik
koddduLMeHTTepAiH MaccalblK yiecTepre keOeHTIIreH KOCBIHABICH, 5 %-Fa KeTepiiMereHiue
sTaHon (HeMece MeTaHoJ) Kochuimbl. backama aifTkaHma, KYKIpT esueyne Tepic 5 %-AbIK
KareHiH ce0ebi OoxraH sTaHON (HeMece MeETaHON) Menepi ecenTeninmi. bBynm mamimerrep,
KOCBUTFaH KaTeNepAiH TyH Heri3i Typajsl, razoxonaarbl (Hemece M-85 sxone M-100) kykipTTi
aHBIKTAy YIIIH OCBHI OICTI maijajaHFeBICHl KeJeTiHaepre akmapat Oepy yumiH 1 kecrere
€HTi31IreH.

10.8.2 BipTekTiMIKTI KAaMTaMachi3 €Ty YIIiH KOCITaHBl MYKHAT apajacThIPabl
XOHE OJIIIeyre apHAIIFaH acnanka ayblCThIPaIbl.

10.8.3 Kocnamarsr kykipr kypamsiH 10.2-10.6 kepcerutrenmeii, smerrteri
TOCUIMEH AaHBIKTAWIBl JKoHE OacTamkpl Yirigeri KykipT kKypambiH 11 Tapayra
CoiiKec ecenTei .

11 Ecenrenyi

11.1 7.3 cunarranrad, apeddTi Ty3eTyaiH Oakpuiay CTaHIapTTapbiH
naiifananraH Ke3[e, acham Ce3IMTAIIBIFBIHBIH KYHAETIKTI e3repy IQJIIIriHIH
Ty3eTy k03¢ dunneHTiH MbrHA GopMysIa OOMBIHINA €CeTEH /I

F=A/B, (7

myH#aa F — mpefdTiH Ty3eTiyi;

A - xkammOprney Ke3iHAC aHBIKTAIFaH, JjApeid Ty3erulyiHiH Oakpuiay
CTaHAapTHl ece0iHiH XeUTIaMIbIFbl (9.4);

B - ceiHay ke3iHAe aHbIKTANFaH, Apeiid Ty3erinyiHiH Gakpuiay CTaHIAPTHI
ecebiHiH xpuTgaMapiFsl (10.1).

ECKEPTY AmnmaparypanblH >Keke TYpJepiH mNaijanaHraH Ke3le, MYMKiH, Oy
kodduumentti (8) dopMmynara KOCy KaXKeTTLNIr JKOK HEMece OJ, MakcaTka caii emec OoJap.
byn xarpmafina F Oipre TeH nen anazpl. IlaiinanmaHyinsl guarpammaHbl Kypran kesne [
kooddunumenTiH maifimamaHysl oKkOHE OHBI KOJJaHy YINiH, amnmaparypa KYMBICHIHBIH
TYPaKTBUIBIFEI MEH camaHbl OaxbUIAyIbIH CTAaHAAPTTHIK YJTUIEPIHIH NPHHLIMITEPiHE
Heri3[eNreH, KpuTepuiliepai a3ipieyi yChbIHbUIAIbI.

11.2 Wmnynsctep €ceOiHIH TY3ETUITEH KOCBIHIBICHIHBIH >KbLUIAAM/IBIFBIH
Keseci opMysia OOMBIHINA AHBIKTAM/IBL:

R=[(N,/S) — (Ngl"/S)|*F, (8)
14
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MyHJa R - ecenTiH Ty3€TUIreH KOCHIHABUIBIK KbIIIIAM/IBIFHI;

N, - 0,5373 HM ke3iHAe KHHAFAH KOCBIHBIIBIK OipiIiK HMITYITbCTED;

Ng - 10.5 tanganras, (GOHHBIH KBl YIMIH KMHAJFAH, KOCBIHABUIBIK O1pITiK
HMILyJIbCTED;,

S} oHe S; - yakpIT, ¢, OIpIiK HMIYIIECTEp ] )KHHAYFa KakerTi C;

F’- (0,5373 um kesingeri Oipnik mMmmyiaberep) / (KYKIipTci3 (GOHHBIH OIpmik
UMIyJIbCTEPI/C),

F — kocwimina akrop.

11.2.1 F tysery ¢akropein (8) ¢opmynana maiinamany epikTi OGOJbII
Tabeutamst (11.1 GemMHIH KOCHIMIIACHH KAPAHbI3).

1122 F’ xo>pduunentin (8) dopmynara xocy epikti Gombin Tabbuiagbl.
Herizi on, mwkTiH koHE (OHHBIH KapKBIHABUIGIFBIH OJIICYTe apHaJFaH
CIEKTPOMETPAIH  OPTYPJI  KAHAAAPHIH  MAWJAIAaHATHIH, KOm  KAaHAJIIBI
CIIEKTPOMETPJIEP YIUIH KaKeT.

ECKEPTY F’ xoa¢duuuenti, TinTi o1 (8) popMynana konnaHeMarad 6oJica 1a, OHbIMEH
auarpaMma Kypy, HaiiianaHyIublHbIH Ha3apblH, KPUCTAJAApP, KOJUIMMATOpIap koHe OekiTiireH
Tepe3enep CUSKTHI, JKyHe 3/eMEHTTepiHIH JIACTAHYbIHAH OOJIATBIH AaCHAIl OKYMBICHIHAFBL
esrepicrepre, MiHIETTi TYpAe ayapaspl.

11.3 Yoarigeri kykiptT KypambiH, (8) dopMmynajaH ajBIHFaH WMITYJIBCTEP
€CeOiHIH TY3€TUITeH >KWBIHTBIKTBl JKBUIOAMOBIFBIH, 9 TapayZarbl TaHIAJIbII
alBIHFaH KajumOpieyln yirire Koieim ecenreiimi. Kem xarmaiinapaa >kaGapIKThI
xeTKi3ymn  (caTyimibl) GaFfapiaMalbiK  KaMCBI3IAHIBIPYIBl HEMECe KaXeTTi
€CeNTey P/l YCHIHAIEL.

11.4 CyiipiaThiIFaH YITUICPAET] KYKIPT KOHIIEHTPALMACHH KeJieci (opMyia
GoiipIHIIA ecenTeial:

S = Spx[(Wst+ W) / W], 9

MyHIa Sy, - CYMBUITBUIFAH KOCIIAAaFkl KYKIPT Kypamsi, % Macc.;

W — GacTankp! YJITiHIH Maccachl, T;

W, — CYHBUITKBIII Maccachl, T.

KabapIKThl JKETKI3ymii Tajam eTUIeTIH MaccalapObl €HTI3y Ke3iHAE OCHI
ecenTeyai OphIHaay YiIiH OaF apaMabiK KAMChI3aHABIPY bl YCHIHYbI KAXKET.

11.5 KammOpnerimri MaHnmel  KBIIUKBIJAAPABIH, 3TAHONABIH  HEMece
MetadHoyabiH (1 KecTeHi KapaHpI3) MeTrl HPUPICPIHIH KYpaMBbl KOFapbl OOJIATHIH
OTHIHJIBI TAJifay Ke3IHJe, CTAHAAPTTAPABIH aK Maii HeriziHae aHeikTamamsi, 11.3
GeMIHIET] ANBIHFAH HOTHXXCHI TOMEH/IETIICH OOITiHI3;
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S=M/F, (10)

MyHz@ S = % oThIH yAriciHae GonmaThiH KYKIpT Maccacsl, Mace. %,

M = maiibI3/1ap/iblH OJIIIeHTeH Maccackl, Mace. %,

F = ty3ery koaddurmenti, moicassi, M-85 ymin 0,59 ter xone M-100 yuin
0,55 TeH

1151 Erep crammaprrap, 5.2 TapayblHIAa KOPCETIITeH YITIICPACH,
MaTpHLATApABI aJaThiH Ooca, Oyi1 Ty3eTy KakeT 60IMaiibL.

11.6 Ecemreynep perpecchsachl Typalmbl KOCHIMINA axKmapartel D7343
TpaKTUKackiHaH Tabyra Gomasisl.

11.7 Cayneneny kapxvinowvinvigel I, keneci popmyna botivinuia ecenmenineoi:
I =Dx13/ 1y, ([])

MyHoa I, — monxuin y3viHowviewl 4 = 0,5190 um 6onean xe3zleci yneiniy
cayneneHy KapKoiHObLIbIELIH AHBIKINAY

I;- monkwin ysuiHowviewl / = 0,5373 nm 60n2an xe30e2i oH0eamecen MyHaiioviy
coyneneny KapKiHObLIbIgbIH AHLIKMAY

14 - monxwin y3winoviewt 4. = 0,5190 nm 60a2an ke30eci oyoenmezen MyHaoviy
cayneneHy KapKbiHObLIbIEbIH AHBIKINAY

11.8 Kapxuinovwr cayneneny ocuiniei keneci popmyna 6otivinuia aHuikmanaost:
R=1I5-1; (12)

MyHOa Is — monkuin y3wiHOwiewl 4 = 0,5373 Hm 6onean ke3zdeci YnciHiH
CayIeNneny KapKbIHOBLIbIEbIH AHBIKINAY

ECKEPTY [2] TananTapblHa COifKeC, COyJIeNeHYy KapKbIHABUIBLIFBIH I; skoHE KapKbIHIBI
coyneneHy suinirin ecenrey kesinne (7), (8) Gopmynanapae! nafinanaHraH jKeH.

12 Horn:xkenepai engey

12.1 CyiiburreuiMail Tammay skyprisumren yariiep ymid, 11.3 ecemrenren
HOTHKENepal skasanel. CyHBUITBUTFAH YITUIep JkarmadierHma, 11.4 ecenrenreH
HOTH)KEHI jka3amel. HOTMIKGHI KYKIPTTIH JKalmbsl Kypambl perinae sxasamsl (%
Macc.): yur Mareisael canra jgeiiin - 0,0100 % actaM KOHUEHTpauws YIniH; eKi
Mamb3ael canra gerin - 0,0010 % Gacram 0,0099 % meifinri 1mekTeri
KOHILIEHTPALWs YIIIH oHe Oip MaHb3abl canra aeiin - 0,0010 % rtemen OoaTeH
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KOHLIEHTpaUMs YIOiH. MaHBI3apl CAHIapbl IYPHIC IOHIEeICKTEYAIH HYCKAyHl
petinme, ACTM E 29 wHyckayblHZa Ma3MYHIQIFaH JOHTENIEKTEY OJiCIH
naiiganananel. HoTwokenepaiH ChIHAYIBIH OCHl 9fici OOMBIHINA AJIBIHFAHIBIFBIH
Kepcerei.

12.1.1 KypaMbiHgars! sxaimsl KYKIpT Menmrepi 100 Mr/kr Hemece ofaH ToMeH
GONIATHH YIITLIEp YIIiH, €Ki aHBIKTAMAHBIH HOTIDKECIH OpTaIlaiaiabl )koHe MOHI
12.1 kepceTiareneit erin xa3asl.

12.2 KanuOpney ymin OacTanksl Marepuan peTiHAe, aK Mail Oonran
’armaiina, 1 cyperre kepceriireH rpaUKTEH ajbIHFaH KOMIpPCYTETiHIH CyTeriHe
KATBIHACKIH TY3€TY YLIiH, Kejieci popMyna maiiananbuias:

1,195-0,0164 (€ /H)6ex
1,193-0,0164 (C/H)

Scm = xS Gen » (13)
mynzaa Scu= Kykiprrin C / H Ty3erijireH KOHUEHTPALMSACHL,

(C/H)gen = 1 cyperTeri aKk Maiiapl naiijaianFaH Ke3ie KOMIPTETiHIH CyTeriHe
MaccalblK KaThIHACHI;

(C/H )= Ynrimeri KeMipTeTiHIH CyTeriHe MacCabIK KaTBIHACHL;;

Sse,= Kanmubpaey rpadurineH TYBIHIAB PETIHICTI KYKIPT KOHIEHTPALUACH .

4 xecre — Jlasaix ManAepi, yirisepain 6apJbiK THOTePi

S, Mr/kr Kaiitanaymsuisik r, Mr /| Kaiitamaarsinrslk R, mr /
kr 12 TeHmey kr 13 TeHney

1,0 0,8 2,5

5,0 0,9 2.9

10,0 1,1 3,5

25,0 1,6 5,0

50,0 2,3 7,6

100,0 3.9 12,5

500 15 49

1000 28 91

0,500 % 123 402

1,00 % 235 764

4,60 % 968 3148
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13 Canmans! 6aKbLIAY

13.1 Op 3eprxaHara ocbl 9fic OOWBIHIIIA ONINEY KYHECIHIH CTATHCTHKATBIK
GakpUIaybIHBIH OardapiaMachlH OpHATy YCHIHBUIAAbI. OchiHAail OarnapiaMaHbIH
GemiriHiH 0ipi peTiHAe, camaHbl OaKBUIAYIBIH YJTUIEPI YIMIH KWCHBIKTAPIBI
rpaduKTIK Kypy >KoHe Kui maiganany 6omys! kaxeT (7.11). Tumrik 3epTXaHanbK
YITiIep YLIIH KepHeKi Oonblnl TaOBUTIATHIH, camaHbl OakKBUIay YITICIHIH KeM
Jererae Oip TUINIH Taljay YChIHBUIAIEL.

5 kecre - NIST SRM moanimerTepis xone ASTM 3eprxaHaapajibik

3epTTey.epiH caasicTripy (RR). Omuey vormkenepi

NIST  |Kyxipr. RR Epiriaai KykipTTin oprama Kyxiprrig Kykiprrin | Canpictipmasst
SRM mr/kr| Yari OIIICHICH KaWTaIAHFBIIUTBIFBIH|  JIMICHTCH OIIIICHICH
caH NIST caH MT / KT oey AyBITKYJaphl | aybITKymap, %
ASTMRR Mmr / xr ASTMRR Mr / Kr
2298 4,7 1 [BeH3HH 6,0 2,9 1,3 27,7
2723a (11,0 5 usens 10,1 3,6 -0,9 -8,18
2299 13,6 3 [BeH3HH 14,2 3.8 0,6 4,41
2296 40,0 2 [BeH3HH 40,2 6.6 0,2 0.5
2770 41,6 7 usens 42,1 .8 0,5 1,20
2724b  426,5 8 usens 420,9 U2.5 -5,6 -1,31
2722 2103 10 OHaeMereH 2054 181 -49 -2,33
IMyHa
1619b 6960 12 PKarateiH 6448 546 -512 -7,36
IMasyT
2721 15830 9 IOrxcamereH 15884 1170 54 0,34
IMyHA#H
1620c 45610 13 PKaraTbiH 44424 3123 -1186 -2,60
MazyT
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6 xecte - NIST SRM mostimerTepin :xone ASTM 3eprxaHaapaJibik
3eprreyJepin caasicThipy (RR). beii opranuxansik maiiiapabig
cTaHaapTTapsl naiiganansiran, C/H apHaaran Ty3eTy HITHXReJIepi

NIST Kyxipr. C/H Epitingi Kyxiprrig Kyxkiprrig Kyxiprrin  |Cambicteipmary
SRM MT /KT | KaThIHAC oprama oprama C/H TY3ETUITCH | BI TY3CTiITCH
CaH NIST |maccackt OJIIICHICH TY3ETIITCH AQYBITKYBI ayBITKY, %
Mr/ Xr MT / KT Mr / KT
ASTMRR ASTMRR
2298 4.7 5,47 Bensun 6.0 6,0 1.3 27,66
2723a 11,0 5,99 Jusens 10,1 10,2 -0,8 -7.27
2299 13,6 6,17 Bensun 14,2 14,3 0,7 5,15
2296 40,0 6,42 Benzun 40,2 40,6 0,6 1,50
2770 41,6 5,75 Jusens 421 424 0,8 1,92
2724b 4265 7,18 Juzens 420,9 4264 -0,1 -0,02
2722 2103 7,22 | OHOenMereH 2054 2105 2 0,10
MyHal
1619b 6960 8,80 JKararsia 6448 6804 -156 -2.24
MasyT
2721 15830 7,17 | OnmenmercH 15884 16217 387 2.44
MYHAH
1620c 45610 | 7,93 Kararsm 44424 46535 935 2.05
MasyT

14 JIosaik sxoHe mauIci3aik

OchbI 91ICTIH JQNITI, KYypaMbiHa OCH3WH, JUCTHJUIATTAP, OMOANU3EITh, KaIIbIK
Maii JKoHE eHJeIMEreH MyHaliapl Koca anmraHjma, 27 chlHaMa  KipeTiH,
3epTXaHaapajibiK 3epTTEYJIEPIiH CTAaTUCTUKAJIBIK TalAaybIMEH aHbIKTAJIaJIbl.
CeraamanapapiH, GapyblK TUNTEPl YITiH 3 MI/KT MaMachiHaa OOJIaThiH CaHIbIK MEK
aHbpIKTamazbpl. BeH3WH MeH Ju3esbdiH ChiHAMAllaphlHA apHajFaH JdIaiK, A
KOCBIMIIIAChIHA KOPCETUINeH, PEHTreH (UIyOpPECUEHIMAChIHA apHAJIFaH JKOFaphbl
KyaTThl JKOHE TOMEH KyaTThl Kypajjap mojairiie TeH Oomamel. Kykipt
KOHIICHTPANUACHIHBIH Auamazonaaper, 14.1.1 sxkone 14.1.2 xepceTinreH AamAIKIEH
Oipre, cbiHaMasiap JKUbIHTHIFBIMEH YCBIHBIIFAH. ByJ1 CTaTHCTUKAJIBIK MAJTiMETTEp, |
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KecTe[le YCHIHBUFAH MAaTepuailapMEH ©3apa  KAaTeHACKI TOMEH OOJIaThiH
ChIHAMAJIAp YIIiH Fana koymanbutaast (1.4 kapaHsi3).

14.1.1 Typakrsuelk - bip omepatopastH Oip ammaparypama  Gipaei
TaIaHATHIH MAaTEPHUAIIA TYPAKTHI XKYMBIC JKaFAaiIaphIH/Ia, KIHEAE CHIHAY 9TiCiH
KaJIBIIITH )KOHE JAYPHIC OPBIH/AAY KE3IH/IE AJIFAH PETTIK HOTHKEJICPIHIH apachiHAAFbl
afipipMainbUTBIK. TypakTeuTEIK 12 dopmyna GoiisrHma ecentemineni (4 kecTeHi
KapaHbI3)

TypakTeusik (1) = 0,04519- (X+20)>%%*3 mr/xr (12)
MyHAa X — KYKIPTTIH aJIbl KYPaMBbL, MI/KT

14.1.2 KaiTamanrsITITHIK,

OpTYpil  OnepaTopNap/BpH OPTYPIi 3epTXaHaiapiaa Oipici TalgaHATHIH
MATEPHAIMEH JKYMBIC ICTEY KE31H/E, JKOHEAE ChIHAY dICIH KAJIBIITHI JKOHE JYPhIC
OpBIHAAY KE3IHAEC aJFaH, €Ki JKeKe JKOHE TOYeINCI3 HOTHIKENEP apachIHAAFbI
adterpmarmeielk.  Kaditamanrsrmmeik 14 dopmymna  Oofisrama  ecerrrenmineni (4
KECTEeHI KapaHbI3)

aitrayragreimiTeik (R) = 0, +20)™ 3
i 0,1469 (X+20)*7% 13
MyHAa X — KYKIPTTIH >KaJIbl KYPaMbl, MI/KT

14.1.3 Xorapsiga aTajfaH 3epTXaHaapPAIbIK 3€PTTEYAIH TYPAKTHUIBIFEI MEH
KafTaTaHFBIIITHFBIHBEIH MOHACPIH Al KochIMIIackiHaH Tabyra Gomansl. CoHnmaii-ak
JIOTAIK MOHACPI KOCHIIFaH.

14.2 encizaik — 3eptxaHa apamsik 3eprreyre NIST-m 10 craHmapTThik
JKYMBIC ~ MarepHaigapel  kipemi. 6 kecte NIST  craHmaprTeik — SKYMBIC
Mmarepuangapsid C/H yIOiH TY3€TiAreH KYKIpT KOHLEHTPALMACHIMEH CAIBICTHIPY.
Awbik TyeTi MyHai eHimzepiHiH koatpdummenti CH 5,698 (C22H46) Gomyst
KaXKeT.

14.2.1 KykiprriH canbicThipMabl ce3imTannbirbiHbiH C/H koaddunmenrimen
caJIbICTHIPFaHAarsl e3repyi 1 rpadukTe KepceTinreH.

1422 KaiitanaHFBRINTEIKTEIH ~ emmmeHOereH  MoHiaAe, ocipece C/H
k03(pUIHEHTIHIH TY3€TYIH €HII3rC¢HHEH KEWiH, K€3-KEJIMeH CTAHAAPTTHIK JKYMBIC
Marepraisl HEMeCe THUIN VIIIH 3ePTXaHAAPaIbIK 3€PTTEYJICPAl ChIHAY HKOHE
TIACTIOPTTHIK MOHIEP HOTHKEICPIHIH apachiHIarbl aWTapiBIKTall IoJCi3mIKTEp
6ommaran, NIST-H 10 CTaHmAPTTHIK KYMBIC MaTepHAIbIH Taumay Heriziame (5
aKOHE O KECETIH KapaHbI3).
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A KOCBIMIIACHI
(aknapammulx)

JlonmiKTi aHbIKTAY
A.1 BensuHHiH m251iri

3eprxanana 3epTTey KesiHie OeH3MH YITICIHIH 5 TYpl KOJJAaHBLIbL, OHJAFbI
KYKIPTTiH JKaJIIBI KYpambl 5 Mr/kr - 70 Mr/Kr, 0onaik MBIHAHBI Kypasibl:

1 yori NIST SRM 2298, sxorapbl OKTaHIbl GEH3UH

2 yari NIST SRM 2296, kypambiHaa OEH3UHHIH 3THI-TPET-
6yt s¢upiHin 13 % 6ap

3 yari NIST SRM 2299, kaiita enenrer OeH3HH

4 yiri bensun, kypamsinga 5% stanon 6ap

11 yuri Operreri sTunAeHOereH OeH3NH

A.1.TypaktsuisIK (1)

Bip oneparopasiy Oip anmapatypaga Gipael TanjaHaThiH —MarepHaiia
TYPaKThl )KYMbIC >KaFJainapblHAa, KOHEAE CHIHAY OMICIH KAJBINTHI JKOHE IYPHIC
OpBIHAAY KE3IHAE alFaH PETTIK HOTHKENCPIHIH apachIHAAFEl aWbIPMAIIBUTBIK.
Typakreuteik keneci A.1 dopmynacer GoiibiHma ecenremineni (A.1 kecre, Al

cyper)
r=0,5006X"*"7 (A1)
MyHz@ X — KYKIPTTIH KaJIIbl KYpPaMbl, MI/KD
A.1.2 KaliTanaHFBIILITBIK
OpTYpJi  ONepaTopiIapAbIH OPTYPJl 3epTXaHamapaa OipAaedl TallaHaThIH
MaTepraaMeH JKYMBIC icTey Ke3iHJIe, JKOHEIE ChIHAY OiCiH KANBINTHI HKOHE JYPhIC
OpbIHAY KE3iHIE alfaH, €Ki JKeKe JKOHE TOyesNci3 HOTHIKEIEp apachIHAarbl

alipipMalIbIIEIK.  KaWTananrelOTeIK — Kemecl A2 dopmynackl  GOMBIHIIA
ecenrrenminesni (A.1 xecre, Al cyper)

R = 1,4533X%%7 (A2)

MyHAa X - KYKIPTTIH JKaJIIbl KYPaMbI, MI/KT
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A.1 kecre — Bensunnin gaJairi

S (mr/kr) Typakteuisik, A1 Kaiirananreimreik A2 R
I (MI/KT) (Mr/KT)

5,0 1,01 2.94

10,0 1,37 3,98

25,0 2,05 5,95

70,0 3,21 933

A.2 Jluzenbai OTBIHHBIH QI

3eprxanazia 3eprrey Ke3iHAe AU3ENbAl OTBHIH YITICIHIH 5 TYpi KOJIAHBUIIb,
OHIAFbl KYKIPTTiH >xanmbl Kypambsl 11 mr/xr - 5500 Mr/kr, Ooimik MbIHAHBI
KYPagbl:

5 ynri NIST SRM 2723a

7 ynri NIST SRM 2770

8 yari NIST SRM 2724b

15 yari Jluzenbai OTHIH

22 ynri Kypamsinaa 6uomusensiin 5 % 6ap

A.2.1 TypakTbuIbIK (1)

bip omeparopapiH 6ip anmaparypaga Oipaeil TaJgaHATBIH MaTepHaiga
TYPAKThl )KYMBIC KaFJaillapblHAA, KOHENE ChIHAY OMICIH KAJBINThI JKOHE IYPHIC
OpBIHAAY Ke3iHAE ajfaH PETTIK HOTHKEJIEPIHIH apachIHIAaFbl afbIPMAIIBLUIBIK.
Typakteutsik keneci A.3 dopmynacer GoiibiHmma ecenreninem (A.2 kecre, A2
cyper).

r=0,1037X%8% (A3)
MyHIa X - KYKIPTTIH >KaJIllbl KYPaMbl, MI/KT

A.2.2 KaiiTanaHFBIIITHIK,

OpTYpAl OmepaTopiapAblH, OPTYPNl 3epTxXaHanapna Oipaeil TanmaHATHH
MaTepHaIMEH JKYMBIC ICTeY Ke3iHIE, XOHEC ChIHAY SICIH KAJTBITITH KOHE AYPHIC
OpPBIHIAY Ke3IHJE ajfaH, €Ki JKEKe KOHE TOYENCi3 HOTHIKENICD apaChIHIArbl
aiipipMambiblK.  KalTamaurbintelk — Kedeci A4 dopmynacel  GoibiHIIa
ecentenineni (A.2 kecte, A2 cyper)

R =0,3856X%30% (A4)

MyHZa X - KYKIPTTIH JKaJIIbl KYPaMbl, MI/KT
22
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A.2 kecte - /Iu3es1bai OTHIHHBIH AJIITI

S (Mr/kr) TypakTBUIBIK A3 | Kaiitananreiursik A4 R
1 (MT/KT) (Mr/KT)

1 0,71 2,63

25 1,36 5,06

100 4,13 15,35

500 15,0 55,6

0,100 % 26,0 96,9

0,550 % 102 379

A.3 AmmaparypaHbiH KOFaphl A9JIIr

OIyopeceHTTIK CHEKTPOCKOMHUAHBIH PEHTICH KO3iHIH KyaTbl, OJIIeyiep
HoTHXkeCiHIH gamairine, 1000 Bt sxorapsr kyaTtsiHan apTeik, 1000 BT a3 KyaTsiHaH
TOMEH 9cep eTelli. 3epTXaHa apayibiK 3ePTTEeYJIep Ke3iH/Ie, SHEPTH TYTHIHYBl TOMEH
Kypanmapbl 0ap 5 KaTbICYIIbI, YHEPrus TYTHIHYbI TOMEH Kypajaapel Oap 10
KATBICYLIBl TafmamaHbligbl. Acmam KyaThIHBIH OKOFapbl gonmmiri OynaH opi
AHBIKTANAIH,

A.3. TypakTBUTBIK (T)

Bip omeparopapie Oip anmaparypaga Oipaedl TaJgaHATBIH MaTepHallaa
TYPAKThI JKYMBIC JKAFIaiIapbIHAA, JKOHEAE CHIHAY SMICIH KAJIBIMTHI JKOHE JTYPHIC
OpBIHAAY Ke3iHAC alFaH PETTIK HOTHIKEJCPIHIH apachlHOAFbl ailbipMallbUIBIK.
TypakTbuisik Keneci A.3 dopmynacer GoiibiaIna ecentennineni (A.3 kecreci).

r=0,08681X"*% (A5)
MyHAa X - KYKIPTTIiH 2KaJIbl KyPambl, MIr/Kr

A 2.2 KaiiTanaHFBIIOTHIK,

OpTYpJTi  OmepaTopiap/bH, SPTYPJl 3epTxaHamapia Oipici TaamaHaTHH
MaTepHalIMEH JKYMBIC iCTey KE3IHJIE, )KOHE/Ie ChIHAY 9JIICIH KaJIBINTHI JKOHE YPBIC
OpBIHIAY Ke3IHAE alfaH, €Ki JKeKe JKOHE TOYesCi3 HOTHXKENEp apachIHIArbl
aitpipMatbiblK.  KaditanmaureimTelk  keneci A4 dopmynacel  OodibiHIIA
ecenresineni (A.3 kecreci).

R =0,3086X"%% (A.6)

MyHAa X - KYKIPTTIH KaJIbl KypaMbl, MI/KT
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3 KecTe - Acnan KyaThIHBIH *KOFapbl MIH/AEPi Ke3iHaeri 6apJibIK

YATijepain dmmiri

S (mr/kT) Typakteuteik A3 Katitamanrsmteik A4 R
(MT/KT) (MT/KT)

1,0 0,09 0,31
5,0 0,33 1,19
10,0 0,60 2,13
25,0 1,28 4,58
50,0 231 8,20
100,0 4,12 14,66
500 15,9 56,5
1,00% 196 696
4,60% 704 2501
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KybapTTLy, Xannbl Kypambl (Mr/Kr)

® BeH3nH
Aunsenbal oTbiH
ynnnep

ACTML 2622:2005

A.1l cypeT - BeH3MHHLW, An3enbAl OTbIHHbLY, XK3HE 6ap/bIK; YATWepaL,
TYpakK;Tbl/IbITbl
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40 60 80

KybapTTLy, Xanmbl Kypambl (MF/Kr)

. BeHsnH

Awnzenbal oTbIH
Ynrwep

x ACTM [ 2622:2005

A.2 cypeT - BeH3MHHLY, Au3enbAl OTbIHHbLL X3He 6apfblK; YArwepaLy,
K;aliTanaHrblWThITbI
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Bubauorpadpus

[1] Analytical Chemistry, v.55, 1983, p.2210-2218

[2] GB 11140 Petroleum products — Determination of sulfur — X-ray
spectrometry  (Mynaii  oicone  myHail  eHimoepi. Kykipmmi  penmeenoix
cnexmpomempust 20icimen anelkmay)

[3] GB 4756 Practice for Manual Sampling of Petroleum and Petroleum

Products (Ceinamanapos: Kkonven ipikmey adicmepi)
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E KochIMIIIacel
(axknapammuix)

E.1 xecte TypaenaipijireH YITThIK CTAHAAPTTBIH TEXHHKAJIBIK
aybITKYJIAPBIHBIH Ti30eci

Tapay, Gesim, TApMAK, TAPMAKIIA, KECTE,
KOCBIMIIA

Typaenyi

2 tapay. Hopmarusrik cinremenep

ASTM D 4057 Practice for Manual Sampling
of Petroleumand Petroleum Products (MyHaii
’KOHE MyHall OHIMACPIHIH ChIHAMANapbIH
KOJIMEH IpiKTey OOHBIHINA HYCKAY)
crasgapteiHa cirreme KP ICO 3170-2006"
CT «MyHaii xoHe MyHaii eHIMAEP].
ChiHamManap b1 KOJIMEH IPIKTEY 9iCTepi»
CTaHJAPTHIHA AYBICTHIPHIIIBL.

2 tapay. HopmaTuBTiK cinTemenep

ASTM D 4177 Practice for Automatic
Sampling of Petroleum and Petroleum
Products (MyHaii skoHe MyHali 6HIMACPIHIH
CBIHAMAJIAPBIH ABTOMATTHI IPIKTEYTe
apHaIFaH HYCKay) cTaHaapThiHa ciiteme KP
HCO 3171-2007" CT «MyHaii eHimaepi.
Cyiteik kemipeyTekrep. KyOvip xxonmapeinan
CBIHAMAJIApABI ABTOMATTHI 1PIKTCY»
CTaHJAPTHIHA AYBICTHIPBLIIbI

2 tapay. HopmarusTik cinremenep

ASTM D4294-2011 Standard Test Method
for Sulfur in Petroleum and Petroleum
Products by Energy-Dispersive X-Ray
Fluorescence Spectrometry (MyHait xoHe
MyHall OHIMIEPIHAE KYKIPTTIH KYpaMbIH
SHEPTOAUCTICPCHUSITBIK PEHTIeHIIK
JFOMHUHECLCHTTIK CIEKTPOMCTPHS KOMETIMEH
AHBIKTAYIbIH CTaHIAPTTBHIK, axici)
cranpapteiHa cinteme KP ACTM ][ 4294-
20117 CT  «Mymait sxoHe  MyHaif
SHIMAEPIHAC KYKIPTTi, AUCTICPCHUSIBIK €3apa
OPCKET SHCPTHACHIHBIH HETI3IHAC, PEHTTCHIIK
(IIyOPECLEHTTIK CIEKTPOMETPUSL  OAICIMEH
AHBIKTAYbIH CTaHIAPTTHIK amici»
CTaHJAPTHIHA AYBICTHIPHLIIBI

Tycinikreme:

1 - . . . .. .
deotikecTik aspexeci — (NEQ) sKBHBaJIEHTTI eMec, CHII3UITEH TEXHUKAJIBIK 63TEPiCTEP OCHI
CTaHIAPT TaJaNTapBIHEIH OPBIHIATYEIH KaAMTaMachl3 €Tl

DeaitKecTiK ngopexeci — IDT

Tycinikreme

- Hopmarusrik citreMenepai  ayblCTHIpY,

ocel crangaptTl Kasaxcran

PecnyOnukacsiHBIH HOPMATHBTIK KY)KATTaphIHBIH Oa3acBIMCH YIUIECTIpY MaKCaThIHAA

JKYPrisiiai.
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E.1 kecre (Orcanzacei)

Tapay, 6esim, TApMaK, TApMaKIIa, KecTe, Typaenyi
KOCBIMILIA

4 Tapay. Manp3el xoHe KojagaHsutysl. | D4294 Test Method for Sulfur in Petroleum and
Ecxkeprire Petroleum Products by Energy Dispersive X-ray
Fluorescence Spectrometry (MyHaii jxoHe MyHai
eHIMJEpIHAEC KYKIPTTI JUCIEPCHUSIBIK  ©3apa
OpEKET OJHEPTUSCHHBIH HETI3IHAE PEHTTEHAIK
GIyOpECUCHTTIK ~ CHEKTPOMETpUS  9AicCiMeH
aHBIKTAyblH CTAHAAPTTHIK OXICi) CTAaHZAPTHIHA
cinreme KP ACTM JT 4294-2011” CT «Mymait
JKOHE MyHa# eHIMAepiHae KYKIPTTI,
JUCTICPCHSIBIK  ©3apa OPEKET OSHEPIHSCHIHBIH
HETI3IHAE, PEHTICHIIK (byopecueHTTIK
CIIEKTPOMETPHS omiciMEH AHBIKTAY IBIH
CTAaHJAPTTBIK Qﬂici» CTaHAAPTBIHA aybICTBIPBLJIAbI
8 Tapay. Cumamamapaer ipikrey xoHE | ASTM D 4057 Practice for Manual Sampling of

yArinepai Aafisiazay. 8.1 Tapmaret Petroleum and Petroleum Products (MyHsai sxoHe

MYHAQ# 6HIMICPIHIH CBIHAMAIAPBIH KOJIMCH

ipikTey OOHBIHIIA HYCKAY) CTAHAQPTHIHA CLITEME
KP ICO 3170'-2006 CT «MyHaif sxoHe MyHaii
eHimzepi. CriHAMamapAbl KOJIMEH IPIKTEY
OZICTEPI» CTAHAAPTHIHA AYBICTHIPBLIABI

8 rapay. Cemamamapaer ipikrey xoHC | ASTM D 4177 Practice for Automatic Sampling
yaritepal gadisigay. 8.1 TapMarst of Petroleum and Petroleum Products (MyHaii
JKOHC  MyHall  ©OHIMACPIHIH  CHIHAMAIAPbIH
aBTOMATTHI  IPIKTEYre  apHaNfaH  HYCKay)
cragmaprema cirreme KP MICO 3171'-2007 CT
«Mymnaii  enimzepi. CyiibIKk  KeMIPCYyTEKTEp.
KyObIp >kOmpapslHaH CHIHAMAJIAPABI ABTOMATTHI
IPIKTEY» CTaHAAPTHIHA AYBICTHIPBLIABI

Tycinikreme:
. . . . - .
deaiixecTik ngopexeci — (NEQ) SKBHBaleHTTI €MeC, CHII3UIN6H TEXHHKAJBIK ©3repicTep OCHI
CTAHAPT TAJTANTAPHIHBIH OPHIHIATYBIH KAMTAMACHI3 CTC/I1

?) coiikecrik gopexeci — IDT

Tycinikreme - HopMaTHBTIK curTeMenepal  aybICTBIPY, OCBl  craHaapttel  Kasakcran
PecnyOmukaceIHBIH HOPMATHBTIK KY>KaTTAPHIHBIH 0a3aChIMEH YHJIECTIPY MAKCATHIHIA JKYPri3iigi
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E.2 kecte Bantamansl TaHgay 1bp1 KAMTAMACHI3 €TETIH TYPJIEH/Ti pijreH
YITTBIK CTAHJAPTTBIH TEXHUKAJBIK aybITKYJIAPBIHBIH Ti30eci

Tapay, 6ej1im, TapMaK, TapMaKILAa, KecTe, Typnenyi
KOCBIMILIA
11 rapay «Ecenrenyi», 11.5 Tapmakma CoyneneHy KapKbIHABUIBIFBIH €CENTEYTe

apHasFaH GopMyIaMeH TOJBIKTHIPY

11 Tapay «Ecenrenyi», 11.6 Tapmakma CayneneHy KapKbIHIbUIbIFBIHBIH JKHUTITIH
ecernreyre apHajaras GopmyiaMeH
TONBIKTBIPY R

Tycinikreme: @opmynara xocbiMma Ttamantap, Keitaii Xambik PecryGnukachiHbiH ¥IITTBIK
craggaptel GB 11140 Petroleumproducts - Determinationofsulfur — X-rayspectrometry
(PeHTreHaiK CIIEKTPOMETPHSIHBIH KYKIPTIH aHbIKTAy) OOMBIHING CHIHAYABIH Oanamajibl JOICiH
KaMTamachl3 ety ymiH koHe Kazakcran PecnyOmukaceiHbIH ochl yrrTeIK cranzapteiH Kprraii
Xanplk  PecnyOmukaceiaery - Yarreik  crangapteiMeH  GB 11140 Petroleumproducts —
Determinationofsulfur — X-rayspectrometry (PeHTreHIiK CNIEKTPOMETPHUIHBIH KYKIPTIH AHBIKTAY)
YHIECTIPY MaKCcaThIHA CHII3UICAL.

90K 662.75:549.863.006.354 MCK 75.080

Tyiiin ce3mep: MyHail xoHE MyHall ©HIMIEPI, CIEKTPOMETPHS, KYKIT, PEHTTCHIIK
CoyJIeNieHY, ChIHAK, IM3E/Ib/IIK OThIH, O€H3WH, PEaKTUBTIK OTBIH, KEPOCHH
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HAILIMOHAJIBHBIN CTAHJIAPT PECITYBJIMKU KABAXCTAH

OINPEAEJIEHUE CEPbI METOJIOM PEHT]“IEHOCI)JIYOPECHEHTHOIZ
CIIEKTPOMETPUH C ANCIIEPCUEU JJIMHBI BOJIHbI

CT PK 2412-2013
ASTM D2622 - 10 Standard Test Method for Sulfur in Petroleum Products by
Wavelength Dispersive X-ray Fluorescence Spectrometry, MOD

HN3panue opunmaibroe

KoMHTEeT TeXHHYECKOr0 peryJIMpoOBaHHs 1 MeTpPoJiorHH MuHHCTepcTBa
HHAYCTPHH H HOBBIX TexHooruii Pecnnyosmku Kasaxcran
(IoccranmapT)

AcTana
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IIpenuciaosue

1 PA3PABOTAH AxumonepubsiM  obmiectBoMm  «HHbOpManoHHO-
aHAJTUTHYECKUIA TICHTP HE(TH U ra3ay.

BHECEH Texanueckum komuteToM 0 cranmaptusamuy Ne 58 «Hedts, ras,
MPOAYKTH HMX NepepadOTKW, Marepuanbl, O0OPYAOBAaHHE W COOPYXKEHHUS A
HE(TAHOM, He(PTEXUMHICCKON " ra3oBoit TPOMBITIJICHHOCTH) "
Pecybnukanckum ["ocynapcrBennsim [Ipeanpusatinem «KazaxcTaHCKWIT HHCTATYT
CTaHAAPTH3ALMK U CePTHOUKALANY.

2 VTBEPXKJIEH U BBEJIEH B JENCTBUE TIpukazom Ilpencenarens
KomuTtera TexHMUECKOTO PETYIUPOBAHHA W METPOJOTHM MHHHCTEPCTBA
WHAyCTpUH W HOBbIX TexHonorud PecnyOnmuku Kazaxcram Ne 548-om ot
27.11.2013 r.

3 Hacrosiumii cranaapr spisercss MOAM(UIMPOBAHHBIM MO OTHOLICHHIO K
sapyOexxnomy crauaapty ASTM D2622 - 10 Standard Test Method for Sulfurin
Petroleum Products by Wavelength Dispersive X-ray Fluorescence Spectrometry
(Onpeoenenue cepvl MemoOOM pPeHM2EHOGNYOPECYEHMHOU CHEKMPOMEMPUL C
oucnepcueti OTUHbl 80JHLL) TMYTEM H3MEHEHHUS COJEPKAHMS JIEMEHTA CTaHIapTa,
4yT0 OOYCIIOBIEHO 3aMEHOH HOPMATHBHBIX CCHUIOK 3apy0exHOro CTaHaapra Ha
JCHCTBYIOIIHE TOCYIapPCTBCHHBIC W MEKTOCY/APCTBEHHBIC CTAHIAPTHI, TPH 3TOM
JOTIOJIHUTENTEHBIE ClToBa ((hpasbl, MOKA3aTeIH, WX 3HAYCHHS ),BIIIOYCHHBIC B TCKCT
CTaHOapTa I ydYeTa MOTPeOHOCTEH HALIMOHAIBHOM SKOHOMHKH PecmyOnuku
Kazaxcran u/nmm oco6eHHOCTEH CTaHIAPTH3AINH BBIJCIICHBI KYPCUBOM.

JanHapIfi MeTOA MCHBITAHUSA HAXOMWTCS MO IOPUCAMKIMEH komutera D02
mpu ASTM no HedTenpoayKTaM W CMA30YHBIM MATEPHAJIAM M SIBISIETCS NPSIMOIA
OTBETCTBEHHOCTHIO oakoMuTeTa D02.03 MO 51IeMEHTY UCTIHITAHMS.

Texymas pemakims yrsepxaeHa 15 despams 2010 roga. OnyGnmkosana B
mapte 2010 roma. IlepsonagamsHo ObUT yTBepKAeH B 1967 roay. Ilocmemmsis
penakuus yreepxaeHa B 2008 rogy xak D2622-08. DOI: 10.1520/D2622-10.

Hacroamuit crammapT TapMOHH3HPOBAaH C HANWOHABHBIM CTAHAAPTOM
Kwuraiickott Hapommoit Pecmybmukun GB 11140 Petroleum  products -
Determination of sulfur — X-ray spectrometry (Onpedeirenue cepvl penmeeHo8ckot
cnexmpomempuy) B YacTH [OO0ABICHHS TONOXKCHHH  00ECTICUHBAIOLIHX
aITbTePHATHBHEIH BEIOODP MCIIOMB30BAHUA CCHLIOUHBIX JOKYMEHTOB HAMOHAIBHOTO
crarmapra Kuraiickoit Haponsoit PecryOnuku, npu 3TOM AOMOJHUTEIBHBIE CIIOBA
(dpassl, nokazatenu, ux 3HAUCHHUS), BKIOUYCHHBIC B TCKCT CTAHAApTA [UIA yUeTa
NoTpeOHOCTEH HAIMMOHANBFHOM SKOHOMHKHM PecmyOmwkm  Kasaxcran w/wnm
0COOCHHOCTEH CTaHAAPTH3AMKH BELICIICHEL KYPCUBOM.
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HWudopmanms o 3aMeHe CCBUTOK ¢ mosicHeHHeM npuseneHa B [Ipunoxenuu E. 1.

Hudopmanus o TEXHAUECKHAX OTKIOHCHHSX B BHIAC TOTONHEHUH, BHECEHHBIX
B TEKCT CTaHAAapTa, C pa3bACHEHWEM TPHIMH WX BHECCHHS TPHUBEAEH B
TIpnnoxeruu E.2.

IepeBox ¢ aHTTHIACKOTO S3bIKA (en).

Crenens coorserctus — (MOD).

Odumuanbable  SK3eMIUIAPEL  3apyOSIKHBIX CTaH/IAPTOB, KOTOPHIC
HCIOMB30BAIUCH I TOATOTOBKM HACTOAMIETO HALMOHAJIBHOIO CTaHAApTa, MX
IepeBo] U 3apyOe)KHBIE CTaHIApPTHI, Ha KOTOPHIE AAHBI CCBUIKH, MMEIOTCA B
EnuroMm rocyaapcreeHHOM (hOHIE HOPMATHBHBIX TEXHUYECKHUX JOKYMEHTOB.

4 CPOK ITEPBOI1 TIPOBEPKN 2018 ron
NEPNOJNYHOCTD ITPOBEPKI 5 net
5 BBEJAEH BIIEPBBIE

Hugopmayust 00 usmenenusx K HACMOSUEMY CMAHoOapmy NYOIUKyemcst 6
eJcec00H0  u30asaemom  ungopmayuonHom  ykazamene  «Hopumamuenvie
OOKYMeHmMbl N0 CMAHOAPMU3AYUUY, ( MEKCM USMEHEHUli U HNONpasoK — 8
eNceMecsIuHO  U30aBaeMblX  UHGOPMayUOHHBIX  YKa3amensx «Hayuonanvhule
cmanoapmely. B cnyuae nepecmompa (3amenvl) unu  OmMMmeHvl HACMOSAU €20
cmavoapma  coomeemcmeyouee  ygeoomiieHue — 6yoem — onyONuUKO8AHO 8
€XCEMECAYHO  U30a8deMoM  uH@opmayuonnom  ykasamene «Hayuonanvhule
cmanoapmei»

Hacrosmmmii  craHmapt HE MOXET OBITh TONHOCTHIO MM YaCTHUYHO
BOCIPOW3BCACH, THPAXHPOBAH M PACIPOCTPAHEH B KadeCTBe OGUIMATBHOTO
nu3ganusa 6e3 paszpereHns KoMuTeTa TEXHHIECKOTO PETYTUPOBAHUS U METPOJIOTHH
MuH#ncTepcTBa HHAYCTPUH B HOBEIX TexHoorui PecmyOnuku Kazaxcran
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HAITMOHAJILHBINA CTAHJIAPT PECIIYBJIMKU KABAXCTAH

OIIPEJEJEHUE CEPbI METOAOM PEHTl:EHOCI)JIYOPECIIEHTHOVI
CIIEKTPOMETPHUHU C JUCIHEPCUEU 1O JUVINHE BOJIHBI
Jlata BBenenns 2014.07.01

1 O6aacTe npuMeHeHHSsT

1.1 Hacrosmuii ¢cTaHIapT yCTaHABIHBAET METOJ ONPCHCTICHHSA COACPKAHUA
obmeit cepol B HeTu 1 HeTEHPOAYKTAX, KOTOPHIC ABJAIOTCA OXHOGMA3HEIMH H
NOABUKHBIMH JKHAKOCTAMHU TIPpH OﬁquHBIX YCJIOBUAX Opr)KaIOH.[Cﬁ cpeabl, a
TaKKE MEPEXO/SIMH B JKHJIKOEC COCTOSHHE TPH YMEPESHHOM HarpeBe WIH
pPacTBOPUMBIMH B YIJICBOJOPOAHBIX PACTBOPUTEIAX. OTH MHPOIYKTH MOTYT
IIPEACTABIATE COOOH AU3ENBPHOE TOILIMBO, PCAKTUBHOE TOILTHBO, KEPOCHH, APYTHE
JUCTHJUIATHBIC  HedTenpoAykTel, HadTy, oCTaTo4HBIe TOIUMBA, 0a3oBoe
CMa304HOE MAaclio, THIPABIMYECKOE MAcio, CHIPYI0 HedTh, HEITHIMPOBAHHBIH
OeH3uH, METaHOJIbHBIE TOITHBAa M-85 1 M-100.

1.2 MexnabopaTopHble HCCAEAOBAHUA NPELM3UOHHOCTH (TOYHOCTHBIX
XapaKTEePUCTHK) HACTOALIETO METOa IPOBEICHBI HA MPOAYKTAX ¢ KOHLEHTpaLuei
cepsl mprOII3HTENBHO 0T 3 10 53107 Mr/kr (5,3 % mace.). Jlns rpymmsl 06pasiuos
C KOHIIEHTpanuen cepsl MeHee 60 MI/KT CTaHIAPTHOE OTKIIOHEHHE CXOAUMOCTH St
cocraBisieT 1,5 Mr/kr. YcTaHOBIICHHBIH Tpenen oOHapyXeHHsA paBHseTcsa 3'Sr, a
YCTaHOBJICHHBIM TpeNeN KOJNMIEeCTBEHHOro ompenencHus mo [1] pasen 10°Sr.
TTockomsky oOOpymOBaHHE, HCIIONB3yEMOE B HACTOSIIEM METONEC, MOXKET
OTINYATHCA 10 YYBCTBUTEIBHOCTH, TO BO3MOMKHOCTh HCIIOIB30BAHHSA HACTOSILNETO
METoJa MpH KOHICHTpamuh cepsl MeHee 20 MI/KT JO/DKHA ONPENETIATHCS B
KaKIOM KOHKPETHOM CJIydac.

1.3 Ob6pasmsr ¢ copmepxaameM cepsl Oonee 4,6 % macc. OOMKHBI OBITH
pas0aBieHbl UL TOro, 9roOBl  KOHLEHTPAIWsA Cepbl  pa30aBJIeHHOTO
HedTenpoayKTa HaxXoAWIIAaCh B 00J1aCTH MPUMEHHMOCTH HACTOSIIErO METO/IA.

1.4 Jleryume o6pa3usl (Takue kKak OSH3WHBI C BHICOKAM JaBJIEHHEM MAPOB HIIH
JIETKHE YTIIEBOJOPOJIBI) MOTYT HE OTBEUATh YCTAHOBJICHHOM MPEIM3HOHHOCTH H3-
3a u30UpaTENbHOM MOTEPH JIETKUX MPOIYKTOB B MPOIECCE UCTIHITAHHS.

N3panue opunmaabHoe
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1.5 OCHOBHBIM TIPEATMONIOKEHHEM B HACTOALIEM METOIC MCIBITAHUS SBJIACTCS
TO, YTO MAaTpPHWIA CTaHAApTHOro oOpa3la M MaTpulla HCIBITyeMoro oopasia
Xopouio corjacoBanbl (cMotpute 12.2). HecoBmamenue wmarpui, MOKET OBITh
BBI3BAHO PACXOKACHHAMH B MAacCCOBBIX COOTHOIIEHMAX yriepox/Bomopox (C/H)
HCTIBITYEMBIX OOpasIoB M CTaHAAPTHRIX OOpPA3OB WM MPHUCYTCTBHEM APYTHUX
rerepoatomoB (Tabmuma 1).

1.6 3Hauenma mokazareneil, ycTaHOBACHHbe B emuHunax CHU wim B
aHICTpeMax, CIIeAyeT PacCMaTpUBaTh KaK CTAaHIAPTHBIC.

1.7 PazpaboTka Mep 1mo oOecreueHrIo TEXHUKA OE€30MaCHOCTH, CBA3aHHBIX C
MCTIONIB30BAHUEM HACTOALIEr0 CTAHAAPTA, HE SBICTCS LEJIbI0 HACTOSILErO
crangapra. [loabp30BaTenb HACTOAIIErO0 CTAHOAPTA HECET OTBETCTBEHHOCTh 3a
pa3paboTKy COOTBETCTBYIOIMX MEP MO TEXHUKE OE30MACHOCTH U OXPAHE 30POBbS
mepcoHajga, a  TaKKe  Ompefesser  LEeeCOO0pa3sHOCTh  MPHMCHEHHS
3aKOHOJIATENIFHBIX OTPAHHUYCHHIA TIEPe]] €r0 HCTONTB30BAHUEM.

2 HopMaTHBHBIE CCHLIKH

B HacrosimeM cCTaHZapTe MCOOJNB30BaHBl HOPMATHBHBIC CCBUIKM —Ha
CITEIYIOIIHE CTAH/IAPTHI:

CT PK UCO 3170 -2006 Hedrp u HedTenmpoayktsl. Pyursie MmeTomsr oT60pa
po0.

CT PK HCO 3171 - 2007 Hedtenpomykrsi. JKuakue YriaeBOJOPOABI.
ApToMaTHUeCKu# 0TOOP MpoOb U3 TPyOOIPOBOTOB.

CT PK ACTM I 4294-2011 CranpmapTHbIA MeTOA ONpEcSICHHS Cepbl B
HepTH ¥ HE(PTENPOAYKTAX METOJAOM PEHTTEHO(MIIYOPECIIEHTHOM CIIEKTPOMETPHH
Ha OCHOBE 3HEPIHH JUCIIEPCHOHHOTO B3aHMOIECHCTBUA

ACTM ]I 4927 Standard Test Methods for Elemental Analysis of Lubricant
and Additive Components — Barium, Calcium, Phosphorus, Sulfur, and Zinc by
Wavelength-Dispersive X-Ray Fluorescence Spectroscopy (Ompenenenue
9JIEMEHTHOTO HCIBITAHHA KOMIOHEHTOB CMAa30YHBIX MATEPHAIOB M IPHCAJOK K
HHAM: OGapuwsi,  kampiusg,  ¢ocdopa, Cepel W NHMHKA ~ MCTOJAMH
PeHTreHO(ITYOPECIEHTHOM CIIEKTPOCKOIMH C JUCTIEPCHEN T10 JUTHHE BOJIHBI)

ACTM E 29 Standard Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications (PykoBoncTso s mpuMmenenms
3HayamuX AP B Pe3yabTaTaX MCIBITAHHHA JUI OMPEAECTIEHUS COOTBETCTBHS
crietu(pHKaLHIM)

D6259 Standard Practice for Determination of a Pooled Limit of Quantitation
(PykOBOACTBO AJIs ONIPEACTICHHS KOMIMYECTBEHHOTO MPEIEsia)

D6299 Standard Practice for Applying Statistical Quality Assurance and
Control Charting Techniques to Evaluate Analytical Measurement System
Performance (PykoBOACTBO NOpPHMEHEHHS OOECIIEUEHHS KAyecTBa M METO.IBI

2
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KOHTPOJISA AMArPaMM IS OUCHKH MPOM3BOJUTEIBHOCTH CHCTEMBI aHATMTHYECKOTO
HU3MEpEHNs)

D7343 Standard Practice for Optimization, Sample Handling, Calibration, and
Validation of X-ray Fluorescence Spectrometry Methods for Elemental Analysis of
Petroleum Products and Lubricants (PykoBoacTso mis onTuMu3anmy, o6padoTkm
00pa3moB, KamTuOPOBKM W  BaJHMIAIMA  PEHTTEHOBCKOH  (IyopecTieHTHOM
CTIEKTpOMEeTprH. MeTOomsl I 3JIEMEHTHOro aHanmu3a He(TeNpoLyKTOB H
CMAa30YHBIX MATSPHAJIOB).

3 CymHocThs MeToaa

3.1 OGpaser; MOMEMAIOT B TYYOK PESHTTEHOBCKMX JIydeM M H3MEPSIOT
MHTEHCHUBHOCTh MNHKa JHHUH cepbl Ko mpm miwHe BOdHb 0,5437 HM.
WurencuBHOCTh (OHA, H3MEPEHHYIO [PU DPEKOMEHIyeMOM [IMHE BOJIHBI
0,5190 am (0,5437 M m1g TpyOKM ¢ MUIIEHBIO M3 POJUS), BBIUMTAIOT H3
WHTEHCHBHOCTH muKa. J[Ng MOJNydeHWs KOHICHTPAlM Cephl B INPOLEHTAaX IO
Macce pe3yNBTHPYIOIIYI0 CKOPOCTh CHUeTa HMITYJIbCOB CPaBHHMBAIOT C paHee
MOCTPOCHHOW KATMOPOBOYHOM KpPMBOM WM ypaBHEHHEM IS  TONYYCHHS
KOHIICHTPALMHK CEPHI B MI/KT MK Mace. % (cM. pasaen 12)

4 3HavyeHne ¥ IPUMEHEHHe

4.1 Hactoammii Meroa uHCHbITaHUS oOecneunBaeT OBICTPOE H TOYHOE
usMepenne oOmeil cepsl B HedTH W HeTENPOAYKTaX € MHUHHMAJIBHOMN
MMOATOTOBKO# 00pasiia. OOKIHOE BpeMs MCIIBITAHUS COCTaBisieT OT 1 Mo 2 MUH Ha
obpazer.

4.2 KauecTBO MHOTHX HE(TCIPOAYKTOB 3aBHCHT OT KOJMYECTBEHHOTO
COMEpXKaHUA Cephl. 3HAHUC KOHIICHTPAIMA CEPHl HEOOXOAMMO JUIS TIPOTECCOB
mepepaboTku. Takke CYIMECTBYIOT HOPMBI, YCTAHOBJIICHHBIC TOCY/IAPCTBCHHBIME 1
MECTHBIMH OPTaHH3AIMAMH, KOTOPHIC OTrPaHHYMBAIOT KONHYCCTBO CEPHl B
HEKOTOPHIX TOIJTHBAX.

4.3 Hacrodaomii MeTOA WCHBITAHUS JAeT BO3MOXHOCTD OIMPEIECIICHHUS
comepxaHus cepbl B HepTH WM HeTenpoAyKTe M TaKUM 00Opa3oM MO3BOJSET
OICHUTh, HAXOOMTCA JIM COACPKAHHEC CEphl B pPaMKaxX CrCIM(UKAIWA HIH
peryiaMeHTHPOBAHHBIX OTPAHHYEHHA.

4.4 Korma HaCTOSALIMIA METOJ MCHBITAHUS MMPUMEHSIOT K HE(PTENPOIYKTaM ¢
MaTpHLAMH, 3HAYUTEIbHO OTIHYAIOIUMHUCH OT KaauOPOBOYHBIX OOpa3slLoOB Ha
ocHOBe 0eloro Macina, CTaHIapTH30BAHHBIX B HACTOSAIEM METOJE HMCIBITAHHSA, TO
MpH HHTEPHPETAIMHA PE3YJIBTaTOB CIIEAYET COONFOMATh MPEIOCTEPEKCHAS U
PEeKOMEHIALNH, YKa3aHHBIE B pa3gene 5.
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IIPUMEYAHMUME Ilo cpaBHEHHIO ¢ APYTMMH METOJAMH HCHBITAHHA TO ONpPENeIeHHUIo
COJEpKaHMsl CEPhl METOJ|, MCIBITAHUS MO HACTOSLIEMY CTAHAAPTY XapaKTEPU3YETCsl BLICOKOM
NPONYCKHOH  CIIOCOOHOCTBIO, ~ MHHUMAJIbHOH  MOATOTOBKOM  oOpasma W BBICOKOH
NPEI3HOHHOCTBIO U 00ECHeUnBaeT OrnpeeneHre cepbl B LIMPOKOM AMAIa30HE KOHLIEHTPALHUIL.
Ob6opynoBauue, Tpebyemoe i JAHHOTO METOAA MCTIBITAHUS, SIBISIETCS GoJiee JOPOTrOCTOSIINM,
4eM /1711 aNbTePHATHBHLIX MeToNoB, Takux kak meron CT PK ACTM J[ 4294-2011 wmu [3]. 3a
HOUCKOM aJITEPHATHBHBIX METOJOB UCHBITAHUS CIeAyeT OOpallaThCs K yKa3aTeNlo CTaHIapTOB
ACTM.

5 Ilomexu

5.1 Kornma snemeHTHBIH COCTaB (32 HCKIIIOYEHHEM CEPbI) HCIBITYEMBIX
00pa3LoB 3HAYUTENHHO OTIIHYAETCSA OT CTAHAAPTHHIX 00PA3IOB, MOTYT BO3HHKAThH
ommOKM B ONpeneNicHHH cepbl. Hampumep, pacxXoXaeHWS B COOTHOINCHHH
YIJIEPOA-BOAOPO, HCHBITYeMOro oOpasuma M KaJuOpOBOYHBIX CTaHJIAPTHBIX
00pa3uos BHOCAT ommOKH B mokazarenu. B Tabnume 1 mpuBemeHs! HEKOTOpHIE
IPYTHE MEIIAOIINE AIEMEHTHI H JOMYCTUMBIE YPOBHHM MX KOHIICHTPAIHH.

Ta6amua 1 - KoHeHTpanus Mellamux 3JIEMEHTOB U BeleCTB

OnemeHT JlonycTuMoe copiepikaHue.
% Macc.

@Docop 0.3
ITunuk 0.6
Bapwii 0.8
Caunen 09
Kanpimit 1

Xnop 3

Oranon (mpumeuanue 2. 10.8.1) 8.6
Mertanon (npumeuanue 2. 10.8.1) 6

IMIPUMEYAHUE  KoHueHTpaiui BeLiecTB, MNpeacTtaBieHHbix B Tabauue 1, Obuin
OIpeNeNIeHbl IOCPENCTBOM pacyeTa CyMMbl MAacCOBBIX KOI((HLHEHTOB MOIJIOMIEHHUH,
YMHOXXEHHBIX HAa MAaCCOBYI0 JOJIFO KaXKZOTO MHPHCYTCTBYIOIIETO 3JIEMEHTa. JTOT pacyeT
HPOBOIIJICS A pa3daBieHMil IPEACTaBUTENbHBIX OOpasLoB, coaepXalux npumepHo 3 %
Memnaromux Bemects 1 0,5 % cepsL

5.2 TomnmBa, coaepxaiue OOJNBIINE KOJIMYECTBA STAaHOJIA WIM METAHONA
(cMm. Tabnumy 1) WMeEIOT BBICOKOE COAEpKAHUE KHCIOPOAA, MPUBOJALICE K
3HAUYUTEIPHOMY TNOTJIOMIEHNIO M3MydeHHss Ko cepsl. OmHako TakHe TOILUIMBA
MOXXHO aHAJIM3HPOBATh, MCHOJIb3YS HACTOAIIMHA METOA WIM C HNPHUMEHCHHEM
KOppEeKIMH pe3ynbTatoB (mpu  kamuOpoBke Mo OemoMy Maciy), WM C
NPUMEHEHHEM KATHOPOBOYHBIX CTAHJAPTHBIX 00pa3loB, IPUTOTOBICHHBIX HA TOH
)K€ MATPHLIE, YTO U MATPHULIA UCIIBITYEMOro o0pasiia.
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5.3 OObIyHO He(DTENMPOAYKTHI C 3JEMEHTHBIM COCTABOM, OTIHYAIOIIAMCS OT
OenpIX Macen, Kak ykazaHo B 9.1, MOTyT OBITH NPOAHATM3UPOBAHEI C ITOMOIIBIO
CTaHMAPTHEIX 00pa3lOB, MPUTOTOBIEHHBIX U3 OA30BEIX MATEPHANOB C TEM IKE
CaMbIM WJIM AQHAJOTMYHBIM COCTaBOM. Tak, O€H3MH MOXHO IIPUTOTOBUTH
CMEIICHHEM H300KTaHA K TONYyolla B COOTHOLICHHH, KOTOPO€ IIOYTH DABHO
TIPEAToIaraeMoMy COZICPIKAHTTO APOMATHICCKIX YTJIEBOJIOPOIOB
araymsupyemMoro obpasma. CranmapTHele 00pasibl, MPHTOTOBICHHBIE U3 TaKOTO
OeH3uHA, MOTYT JaTh PE3yIbTAThl 0OJiee TOUHBIE, YEM PE3YJIbTAThl, IOIyUYCHHEIE
IIPU MCIOJTB30BAHUH CTAHAAPTHBIX 00Pa3oB HA OCHOBE OENOro Macia.

54 Jlns ompemeneHWs Cephl B CMa30UHBIX MaciiaXx M IIpHCaIKax
pexkomenayercs ucnonb3opath mMeron ACTM J[ 4927, tak kak OH Y4YUTHIBAET
MEKANIEMEHTHBIC TTOTTPABOYHBIE KOS(DDHIACHTHI.

6 Annaparypa

6.1 PentreHod.iyopecueHTHBIN CIEKTPOMETP € AUCNepCHel Mo JJIHHe
BOJIHBI, CITOCOOHBIN K aeTekTrpoBanHuio B oomactu 0,537 mMm. Jlns obecneucHus
ONITHMAJIFHOM UYBCTBHTENIFHOCTH K CE€PEe B KOMIUICKTAIWIO TIPHOOpA IOJDKHEL
BXOJHUTb:

6.1.1 OnTH4yeckast AOPosKKa (ONTHIECKUI MyTh), Cpeia - TEIHH.

6.1.2 AMIUIIATYAHBITT aAHAJA3ATOP HMMIIYJLCOB WIH JPYTHE YCTPOHCTBA
pa3[eeHus SHEPIUH.

6.1.3 [deteKTop, MpeaHA3HAUCHHBIN IS ICTCKTHPOBAHUSA IJTHHHOBOJIHOBBIX
peHTreHoBCKuX aydeit (ot 0,52 uM mo 0,55 um).

6.1.4 AHa/M3HpyHOImMii  KpMCTaJUl, CIOOCOOHBIH K  AHCHEPCHH
pEeHTTeHOBCKMX Jyde Ko cepsl B YIJIOBOM JWANa3oHe TNPUMEHAEMOTO
cektpodoroMerpa. Yalie HCHONB3YIOT MEHTA3PUTPUT M TePMAHHM, XOTA MOXHO
HCIIONB30BaTh APYrue BeuiecTsa, Takue kak EDDT, ADP, rpadwur u kBapir.

6.1.5 PentreHoBckas TpyOka, cocoOHas WCIMycKaTh U3ydeHHe Ko CEpHl.
Haubonee yacto NMpUMEHSIOT TPYOKH C aHOJAOM M3 POAWSA, XPOMa U CKAHIMS, XOTS
MOKHO IPUMEHATH U IPYTUE AHOBL.

TTPUMEYAHUE BospeiicTBusi 4pe3MEPHOTO KOJMYECTBA W3JIy4EHHs BBICOKOH SHEPTuH,
HaIpyMep, MOJIy4aeMbIX C MOMOIIBIO PEHTTEHOBCKOI'O CIEKTPOMETPA BPEIHO JUIS 3OPOBBSL.
Omnepatop HOJDKEH NPUHATH COOTBETCTBYIOLIME MEpBI, YTOOBI HE MOABEPraTh JIOOYI0 4acTh
CBOEro Tejla, He TOJbKO MNEepPBUYHOMY PEHTT€HOBCKOMY H3JIY4eHHIO, HO M BTOPHYHOMY
U3IIy4eHHI0. PeHTreHOBCKHI CHEKTPOMETP NOJDKeH paboTaTh B COOTBETCTBHH C IPaBHJIAMH,
PeryaMpyoLHMH HCIIOIb30BAHHE HOHU3HPYIOIIErO U3IyYeHHs.
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6.2 AHAJUTHYECKHE BeChl, CIIOCOOHBIE B3BEIIUBATL ¢ TOYHOCTHIO 10 0,1 Mr
u no 100 r.

7 PeaKTHBBI

7.1 UncroTa peakTHBOB

Bo BCcex HCHOBITAHHMAX JO/DKHBI MPHUMEHSATHCS XUMHYECKH YHMCTBIE (X.4.)
peakTuBEl. Bce peakTHBBI HOJKHBI HMETH TOCTATOYHO BHICOKYIO CTENEHb YACTOTHI,
YTOOBI UX HCIOIB30BAHUE HE CHU3MIO TOYHOCTD ONPECTICHUS.

7.2 Mu-B-6ytuacyabdua, craHmapTHEIH o0pa3en, BBICOKOH YHMCTOTHL C
YCTAHOBICHHEIM 3HAYECHHEM COMEPXKAHHA Cephl. [IpUMEHSIOT yCTaHOBJICHHOE
3HaUEHHE COJCP)KaHHA CEPhl IPH pacueTe TOYHBIX 3HAUCHHH KOHLCHTPALWH
KamnOpOBOYHBIX CTAHAAPTHHIX 00pa3uos (9.1).

[MPUMEYAHUE BaxHO 3HATH KOHLEHTPALHIO Cepbl B AM-H-OyTHICYnbbume, a He
YUCTOTY, TaK KaK IPUMECH TAKKe MOTYT ObITh CEpOCOAEPIKAIUIMH COSAUHCHHUAMH.

7.3 KoHTposibHBIE CcTaHAAPTHI (MOHHTOPHI) KOppekmmd  apeiida
(TIpOM3BONBHEIE)

YCTaHOBIEHO, YTO HECKONBKO PA3IHUHBIX MATCPHANOB MPHTOIHEI JUIA
WCIONB30BAHUS B KAa4deCTBE KOHTPOJBHBIX CTAHAAPTOB KOppeKIMH napetida.
TpumMepaMu cepoCOAEPKAIMX MATEPHAIIOB, PU3HAHHBIX HPUTOAHBIMH, SBIISIOTCS
OGHOBIIIEMBIE JKHIKHE HE(DTENPOMYKTHI, IOYTH HEH3MEHHBIC TBEPIABIE BEILECTBA,
CITPECCOBAHHBIC  MMOPOINKOBBIC ~MaTepHaIbl, METAIMYECKAE CIUIAaBbl  HIJIH
CIUTAB/ICHHbIE CTEKIsAHHbIE AWUCKH. CKOPOCTh CYETA WMIIYJIbCOB KOHTPOJILHOTO
CTaHJapra B COYETAaHWH CO BPEMEHEM CueTa HWMIYJIbCOB JIOJDKHA OBbITh
JOCTAaTOYHOM A/ TOrO, YTOObI 1aBaTh OTHOCUTENBHYIO OIUMOKY CYETa MMITYJIbCOB
Mmeree 1 %. CKopoCTh cueTa HMITYJIECOB KOHTPOJIBHOTO CTAHAAPTA ONMPEACISIIOT BO
BpeMs kanmbOpoBkH (9.4) u eme pa3 Bo Bpemsa ucnbitanms (10.1). Dtu ckopoctn
cueta MMILyJIbCOB HCIIONB3YIOT /Ul pacuera HOMmpaBovyHOro kodddummenra
koppekuuu apeiica (11.1).

7.3.1 Koppekmmio gpefipa OOBIYHO aBTOMAaTHYCCKHA BKJIIOUAIOT B
nmporpaMMHOe OGecreyeHre, XOTs pacuyeT MOXHO MOCTOSHHO JENaTh BPYUHYIO.
Hnsi  peHTreHOBCKWX TMPUOOPOB C  BBHICOKOM CTaOMIBHOCTHIO  3HAUEHHE
[OMpPaBOYHOro KO hHULHEHTa KOPPeKLMHU Apeiida He TOJDKHO CHIIBHO OTJIHYAThCS
OT EANHHUIIBI.

7.4 Macno nonucyiabduna. OOBYHO HCITIONB3YIOT HOHMIT MONHCYJIHDUIOB,
CO/iepIKalMii  M3BECTHBIM IIPOLIEHT Cepbl Pa30aBICHHBI B YIIICBOAOPOJHOM
pacTBope.

MPEAYHNPEXJAEHHWE Moxer BbI3BaTh aIIEPIUIECKUE PEAKLIMH KOXHU
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IIPUMEYAHHE Macno nosucyiabpuia - 3T0 BLICOKOMOJIEKYIAPHbIE MAacia, KOTOpbIe
COofepKaT BBICOKME KOHLEHTpALMH cepbl, Bbimte, 4eM S50 MaccoBbiXx mpoueHToB. OHH
ACMOHCTPHUPYIOT OTJIMYHBIE d)HSquCKI/Ie CBOﬁCTBa, TAaKUE€ KaK HH3KadA BA3KOCTb, HH3KaA
JIETY4ECThb, U AJUTEbHBIN CPOK XpaHeHusi, OyAydd MOJHOCTBI) CMELIaHHbIM B 0ejioM Macie.
Macno mosmmcyneduna Jerko AOCTYNHBI KoMmMmepuecku. ComepxkaHue cepbl B KOHLEHTpaTe
Maciia OMUCYIbGHaa ONPENeseTCs ¢ TOMOIIBI0 Macchl pasbaBieHne Genoro mMacia B Cepy
rocieayromuM cpaBHeHueM ananusa ¢ NIST (unu mpyroit craHgapT OpraHH3aLiK) CIPaBOYHBIM
MaTepHaIoM.

7.5 besgoe macao wiM Apyroit mpurogHeiii 6a3oBHI MarepHanl C
COZEPKAHUEM CePhl MEHEE 2 MI/KT

Ilpu oxupaemoMm HuzkoMm (MeHee 200 MI/KT) COAEpKAHHH CEPBI CIEAYeT
COZepPKaHMe cephl 0a30BOro0 Marepuasna (IpH JI000M €ro 3HAYCHHH) BKITFOYHTH B
pacyeT KOHLEHTPAIMH KaTuOPOBOYHOrO craHmaptHoro ooOpasua (9.1).Korma
COZEPIKAHUE CEPbl B PACTBOPUTEJIE WIHM pearcHTe He CepTH(HIMPOBAHBI, HYXKHO
yOeAUThCA B OTCYTCTBHH cepbl. HeOGX0AMMO HCMOIB30BATh YHCTHIC KIIACCHI IS
[IPUTOTOBICHUA KATHOPOBOYHBIX CTaHAAPTOB. JTO HEOOXOJMMO JUIsi M3MEPEHHUs
k03¢ dunmenra C/H (pazmen 12 u Pucysok 1).
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£
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5 1,1 Benoe macio
=
]
S 1,08
/A
)
=
= 1,06
=]
=)
o 1,04
§ Tonyon
EZ 1,02
o 8
4 5 6 7 8 9 10 11
Koapdpuument C/H

Pucynok 1 - OTHOCHTeIbHASI YYBCTBHTEJILHOCTH CEPHI 10 CPABHEHHIO ¢
k03¢ Punuenrom C/H

7.6 IIpo3paunas Ajisi pEHTT€HOBCKHX JIy4Yeil IIeHKa

MoXHO HCIONB30BATh JHOOYI0 TUICHKY, YCTOMYHMBYIO K BO3JCHCTBHIO
o0pasma, He COAEPIKAMIYI0 CEPY M AOCTATOYHO MPO3PAYHYIO IS PEHTTCHOBCKUX
nyueii. [Inenku moryt ObITh M3 monu3hupa, MOMUNPONHUIICHA, MOTHKapOoHaTa u
nommamuga. OmHako o00pa3msl € BEICOKAM  COJNCPKAHMEM apPOMATHUECKHX
VIJIEBOJIOPOJIOB MOTYT PAaCTBOPSATH INICHKA U3 OMHAGHpa U mojukapGoHara.
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7.7 I'a3 resmii urctoToii He MeHee 99,9 %.

7.8. I'a3 st cyeTa HMIYJIbCOB, /Ul TPHOOPOB, CHAOKEHHBIX POTOYHBIMH
MIPOTIOPIIMOHATIbHBIMH CUCTUHKAMHE ITOTOKA.

7.9 KioBetnl AJs1 00pa3na, COBMECTHMBIE C OOpa3slioM M TPeOOBAaHHAMH K
reOMEeTPHH crieKTpoMeTpa. IIpeAmoYTHTeTbHBl OJHOPA30BhIC KIOBETHI.

7.1000pa3ubl 1Jisi MPOBEPKH KAJHOPOBKH, MOPIMH OJHOTO WM Oolee
KHUJIKOTO HEPTETIPOAYKTA WM CTaHAAPTHBIC 00pa3ibl ¢ M3BECTHBIM COACPIKAHHEM
Ceppl W HE WCIONB30BAHHBIC TIPW TIOCTPOCHWH KAJIMOPOBOYHONW KPHBOM.
CrargapTHBIE 00pa3IBl JOJDKHBI OBITH UCITOB30BAHBI TS OMPECICHUS TOYHOCTH
HavaIbHOM KammuOpoBkw (9.5).

7.11 O6pa3upl KOHTpOJIsi KadecTBa (0Opasmsl QC), cranmapTHeie 00pa3IIbl
Hetr wm HedTEmPOOYKTOB, MpEACTABUTENbHBIE I OOpa3UOB, PETYJISAPHO
HCIIOB3YEMBIX I TIPOBEPKH TOTO, YTO CHCTEMAa HAXOAMUTCS MO CTATHCTHIECKUM
KoHTposeM (pasaen 13).

IIPUMEYAHUE JlomkHa HOPOBOIUTHCS IPOBEPKA CHUCTEMbl KOHTPOJS € TOMOIIbBIO
obpasuoB QC u moctpoeHuss KOHTponbHbIX Tabnun. IloapasymeBaercs, 4TO mpoLERYpHI
KOHTPOJIS1 Ka4eCTBa HAXOMATCS B KOMIIETEHIIMU OTAEIbHOM JlabopaTtopuu.

8 OT6op npob u moAroTOBKA 00PA3LOB

8.1 Otbop mpob crmeayeT MPOBOAUTH MO BO3MOMKHOCTH B COOTBETCTBHH C
WHCTPYKLIHAMHU, U3NI0KEHHBIMU B pykoBoactBax (1 PK HCO 3170 u CT PK HCO
3171.

82. Ilpm wHCmONp30BaHMM MHOTOPA30BBIX KIOBET NeEped  KaKIbIM
IPAMEHEHHEM WX OYHWINAIOT W cymar. Hems3s TOBTOPHO HCMOB30BAThH
OIHOpa3oBble  KOBeThl. Jlsg  kaxmoro  oOpasma  TpeOyeTrcs  HOBBIH
(HeMCcrnoNb30BaHHBIA) KYCOUEK PEHTI€HOBCKOW IJICHKH Ui KioBeThl. M30eraror
KacaHWs pyKaMH BHYTPEHHEH IMOBEPXHOCTH KIOBETHI, YaCTH IUICHKA BHYTPH
KIOBETHI WJTH OKHA MprOOpa, yepe3 KOTOPOE MPOXOAUT PEHTTCHOBCKOE U3JTYUCHHUE.

[Ipy ucHBITAHMM HU3KUX KOHLEHTPALMH Cepbl OTHEYATKU MajbLEB MOTYT
MOBIMATH HA TIOKa3aHue mpubopa. MopimuHel Ha IUIEHKE BIMSIOT Ha
WHTCHCUBHOCTh  IPOMYCKAaEMBIX  PEHTIE€HOBCKHX  Jaydei. llostomy  ms
o0ecreueHns JOCTOBEPHBIX PE3yIbTaTOB Ba)KHO, YTOOBI MieHKa Oblja HATSAHYTOM
U uucToM. TpeOyeTcs mMOBTOpHAs KaJHOpPOBKA aHAIM3aTopa, €CJIM 3aMEHEHBI THIT
WIA TONIIWHA IUICHKH OKHa mpubopa. [locrme 3amonHeHus KrOBETBI 00paznoM
PEKOMEHAYETCS OCTaBUTh MATEHBKOE BEHTUIISIIMOHHOE OTBEPCTHE.
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8.3 Ilpu M3MepeHHMM HU3KMX KOHLEHTpAIMid Cephl Ha MOKa3aHHS MpuOopa
BIIMSHUE OKA3bIBAIOT NMPHUMECH WM HEOAHOPOIHOCTH MO TOJIIMHE MOMHIPUPHBIX
IUICHOK, PA3JIMYAIOIIAACA OT MapTud K mapTHH. [1osToMy mepe MCmob30BaHHEM
KaXI0ro HOBOIO pYyJIOHA WIM TAapTHH IUICHKH HEOOXOAMMO TPOBEPATH
KaTHOpOBKY.

84 Jlna mnonyyeHusa Oomee mnoapoOHOW wHpOpMamu oOpabOTKH U
noarorosku mpo6 cmorpute ACTM JI 7343,

9 KamopoBKka

9.1 KaymOpoBouHbie cTaHapTHBIC 00pa3Ibl TOTOBAT, TIIATEIBHO pa30aBIis
(mo Mmacce) craHAapTHHI au-H-OyTHiaCynbdua OenbiM MacioM WIH OPYTrUM
npuroAHbIM 0a30BbiM MatepuaioM (5.3). CtaHmapTHble 00pasibl ¢ M3BECTHBHIMH
KOHLICHTPALUSAMH CEepPbl JOJDKHBI MPUMEPHO COOTBETCTBOBATH KOHLICHTPALUAM,
yKa3aHHbIM B Tabnuie 2, s WHTEPECYIOUINX AUAna30HOB KOHLEHTPALMNA CEPHI.
Cneayer yumThiBaTH JIOOYIH0O cepy B 0a30BOM MaTepuajie NpH pacyere
KOHIIGHTpPALMK CTaHAapTHHIX 00pa3inoB MeHee 0,02 % macc. ( 200  wmr/kr), Kak
nokazano B gopmyie (1):

S =[(DBS * Spgs) + (WO x Swo)] / (DBS + WO), (1)

rae S - KOHIEeHTpamwms cepsl, % Macc.;

DBS- daktrueckas macca DBS, r;

Spes- Mace. % cepbl B DBS, 06bran0 21,91 %;
WO - daxrtrgeckas macca 6eoro mMacia, T,
Swo- Macc. % cephl B Herom Macie.

IMPUMEYAHUE 1 IIpu HeoOXOAUMOCTH MOTYT OBITH MCIIOJIB30BAHBI JAOMOJHHUTEIbHbIC
CTaHZAapTHbIE O0pa3ubl C KOHLEHTPALMSIMH, KOTOPblE HaXOMATCS MEXKAY KOHLEHTPALMAMH,
ykasaHHbIMH B TaOmiie 2.

[IPUMEYAHUE 2 Hwmeromuecs B TPONAXE CTaHOAPTHBIC 00pas3Libl MOIYyT OBITH
HCIIOJIb30BaHbl IIPH YCIOBHH, YTO KOHIEHTPALMA CEPHl TOYHO M3BECTHBI W TMPUMEPHO
COOTBETCTBYIOT KOHLICHTPALHUsIM, YKa3aHHbIM B Tabmume 2.
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Tabamuna 2 - CrangapTHbie 00pa3ibl 10 COAEPKAHUIO CEPbI

0 - 1000 mr/kr 0,10 — 1,00 % macc. 1,0 - 5,00 % macc.
0,0000™" 0,100 1,0
59 0,250 2,0
107 0,500 3,0
0 - 1000 mr/kr 0,10 — 1,00 % wmacc. 1,0 - 5,00 % macc.
100™ 1,000 4.0
250 50
500
750
1000
A) BazoBbiii Matepuan.
B) IIpoanann3upyiTe 3TH STATOHHBIC 3HAUSHHUSA HECKOJIBKO Pa3 M MCIOJb3yIHTE
CPEIHEE NX 3HAYCHUE B IPATyHPOBKE.

9.2 TmarensHO M3MEPAs WHTEHCHBHOCTh HCIYCKAEMOTO H3JIYYEHHS CEpBI
Ka)KIBIM KaJTHOPOBOYHBIM CTAHAAPTHBIM 00pA3IOM MO NPOLEAype, H3I0KEHHON B
paspenax 10 u 11, ompemensior AaHHblE JUIS HOCTPOEHHSA KaJHOPOBOYHOTO
rpaduxa.

9.2.1 Cranpaptsi, conepskarume 100 Mr / kr o0mIel cephbl WITH MEHEE JIOJKHEI
OBITb TpOaHaNM3UpOBaHbl B AyOnukare. JIubo 00a OTHENBHBIX 3HAYEHHH WM
CPEIHEE 3HAYCHHME 3THUX H3MEPEHHH MOTYT OBITh HCIIONB30BAaHBI B KajMOpPOBKE.
Bce obpasiupl B 3TOM amana3zoHe KOHICHTPALMH CEPhl TAKXKE JOIKHBI OBITH
IIPOAHAIM3HPOBAHEL B IBYX SK3EMILISPaX.

93 Crposar kanuOpoBouHbIH rpapuk ¢ HDOMOLIBK MPOrPAMMHOIO
obecricdeHNsT W AICOPUTMOB, MOCTABISIEMBIX POM3BOAWTENEM TpubOpa.
KanubpoBky 06pa3ia BEMHUCISIOT 0 CIISAYIOIIM (hOpMyIIam:

Cs = a + bl nuneunasn xarubposra (2)
Cs=(a + bl)-(I+Y 05 C,)nonpasku va mampuunvie s¢ppexmui(3)
Cs = a + bl (I+Yay C,)amsmepnamusnsie HONPABKU HA MAMPULHbIE

apghexmui(4)

Cs= a+ bI+cl’emopoii nopsidok mnozounend, (5)

20e Cg- maccosas Oons cepwvl. Founuyvl xonyewmpayuu 3a6UCAM  OM
000opyoosantoil kanubposounoi koncmanmut A, Bu C
I - usmepennas yucmas uHMEHCUBHOCMb ULYYECHUSL Cepbl

10
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a - kanubposxa cmeuyeHuu IUHUY (nepexeam,)

b - naknonnas kanubposouHoll TuHUY

C- KAMUOPOBKA IunUU 2-20 NOPSAOKA

0y - NONPABOUNELIE KO GuyUEHm Olisl GIUAHUA MEUWLAIOWUX DNEMENMOE (]) na
cepy (i).

Cj = xonyenmpayus meuaowe2o snemenmd (j)

IMPUMEYAHUE I'paduxy kanuOpoBKU JIHHEHHBI P KOHIEHTparmu cepbl MeHee 0,10 %
macc. JlabopanrT pmomkeH BhIOpaTh OpyrHe AMANa3oHBl MOCTpOeHHs TIpaduka B HeAxX
COOTBETCTBHS TpeOGoBaHMAM n3mepeHui. OTKIOHEHHE OT JIHHEHHOCTH MOXET YBeJIHYHBAThCS
IPH yBEIUYECHUH KOHIIEHTPALHH CEpPBI.

9.4 Tlpu wWCIIONB30BAaHWM KOHTPOJIBHBIX CTAHAAPTOB KOPPEeKUHH apeiida
OIPENEeILIOT MHTEHCUBHOCTh WX M3JIyYEHUS B TEUCHHE MMPOLEAYPhI KATHOPOBKH.
Tlonyuennas BenmurHa OYAET COOTBETCTBOBATE KO3(hdummenty 4 B popmyre

(N, 11.1.

9.5 Cpazy nociie 3aBepIIeHAs KaTHOPOBKH ONPEACIAIOT KOHIICHTPALHIO CEPHI
OJIHOT'O WJIH HECKOJIBKUX 00pa3IioB IS TIPOBEPKHU MPOBEACHHOM KaMOpoBKH (7.9).
W3mepernoe 3HaueHHE OOMMKHO HAXOAWTHCS B JHANa30HE, OHNPEACIICHHOM Kak
YCTAHOBJICHHAs KOHIIEHTPAUHMA =+ TIOBTOPSACMOCTh (CXOIMMOCTH) HACTOSIICTO
metozaa. Ecim aToro He mpon3onuio, To KamnbpoBka WK KaJinOpoBOYHbBIE 00pa3Lbl
BBI3BIBAIOT COMHEHUS M CIEAyeT IPEANPUHATh KOPPEKTUPYIOIIHE MEPHl M
MIOBTOPUTH KanuOpoBKy. Ilpn omeHke KanuOpOBKU cleayeT TaKKe NMPHHHMATH BO
BHAMAHHUE CTCIIEHb HECOOTBETCTBHA MATPHIBI HCIBITYCMBIX o6pa3u013 158
CTaHAaPTHHIX 00Pa3IoB.

10 ITpoBeneHue NCIBITAHMSE

10.1 ITpu mcnonb30BaHUH KOHTPONBHBIX CTAHAAPTOB KOppekuuu apeiida mo
HayaJga WCOBITaHWS TEKymWX oO0pa3loB B MJaHHBIA JCHb AHAIH3HPYIOT
KOHTPOJIBHBIE CTAaHIAPTHl KOPPEKLUHM jpeiida M ONpeAessiioT CKOPOCTh cuera
HMITYJIbCOB, TPUMEHSAA TO XK€ CaMOE€ BEILECTBO, YTO M BO BPEMsi KaTHOPOBKH.
OnpeneneHHoe 3HaYeHHE COOTBETCTBYET Koaddumuenty B B dopmyre (7), 11.1.

10.1.1 Korna B dopmyne (8), paznen 11, npumensitor koddduiment F’, 1o
JUIL €r0 OMNpENEINICHHUS PETYJIAPHO MPOBOJT XOJIOCTOH onbiT. Ha obpasue, He
COZAEpIKAILEM CEphl, TAKOM Kak 0a30Bblii MaTepual, ONpelessloT CKOPOCTh CueTa
HMITYJIBCOB IIPH COOTBETCTBYIOIIEM MMHKE Cepbl U yriax GoHa.

10.2 Tlomemaror oOpaserr B COOTBETCTBYIOIIYIO KIOBETY COTJIACHO
HHCTPYKIHH IO SKCIUIYaTalM¥ HCIOJIB3YyEeMOr0 KOHKPETHOro mpuoopa. XoTs
H3JIy4eHHEe CepHl MPOHMKACT TOJNBKO HAa MAJCHBKYI0 riyOmay B 00pase,
paccessHHE OT KIOBeTHI H CaMOoro oOpasima Moxer MeHsATbesa. llepcoHan

11
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naboparopun JO/DKEH yOemuThCS B TOM, UTO KIOBETAa 3allO/IHEHA BHIIIE
MHHUMAJIBbHOM METKH, mociexyromee no0aBieHne oOpasna nepecTacT 3aMeTHO
BIIUATH Ha cueT uMITybcoB, OOBIYHO KIOBETY 3arMONHAIOT HE MeHee ueM Ha 3/4
BMECTUMOCTH. B KroBeTe HEoOXOIMMO OCTaBUTh MAJICHBKOE BEHTHILALMOHHOE
OTBEPCTHE.

10.3 OOpaszeny noMemalOT B MyYOK PEHTTCHOBCKUX JIY4eH M Jar0T
PEHTTEHOBCKOM ONTHYECKOHN TIOPOIKKE YPABHOBECHTHCA.

10.4 Ompenensior MHTEHCHBHOCTh H3iyuenuss Ko cepol mpu 0,5373 HwM,
MPOBOJIi W3MEPEHHS CKOPOCTH CYeTa WMIYJIbCOB TIPH TOYHBIX YIJIOBBIX
MOJIOKCHHSX JUISl TAHHOM JIUTHHBI BOJIHBI.

IMPUMEYAHUE Ilpeanonaraercs, 9To AOJDKHO OBITH MOJYYEHO JOCTaTOYHOE KOJUYECTBO
c4eToB (OMMHOYHBIX MMITYJILCOB), 4TOOBI 0becneunTh mo kpaiineit mepe 1,0 % okumaemoro
koopduimenta Bapuanuu (%  KBaJpaTUUHOrO OTKJIOHEHHWs) Ha npaktuke. Ecmm
YYBCTBUTEJIBHOCTb WM KOHLEHTPALMS, WA TO M IAPYroe MPersTCTBYIOT cOOpy AOCTaTOYHOIO
KOJIMYECTBA CYETOB UMIYJIbCOB Juisi AocTiskenus 1,0 % koadunuenra papuariy, NPUMEHSIOT
TEXHAYECKUE PHEMBbI, O3BOJIIIOMINE JOOUTHCS HAMOObINEH CTATUCTHIECKOH IPELU3HOHHOCTH
[pH OpOBeAEeHHH Kaxaoro ucnbiranus. KosdduuueHt Bapuanny pacCUUTHIBAIOT ClIEAYHOIIMM
obpazom:

ko3¢ puunent sapuaimu, CV = ( 1OO(NP+N|,)1/2/NI,— Nb,(6)

rae CV — xkoaddurment Bapuauuu %o

Np - KOJMYECTBO CUETOB UMILYJIbCOB, COOpaHHOe st TUHUHM cepbl, 0,5373HMm;

Nb - KOJINYECTBO CYETOB MMITyJIbCOB, COOPaHHOE Ha JUIMHE BOJNHLI (JOHA B TOT K€ CaMblii
BPEMEHHOI MHTepBaJI, 4TO U A cbopa cueToB Ny,

10.5 M3MepsAOT CKOPOCTh CU€Ta HMIIYJIbCOB ()OHA TPH MPEIBAPUTEIIHBHO
BbIOpPAaHHOM (PUKCHPOBAHHOM YTJIOBOM ITOJIOKEHHUH, COOTBETCTBYIOIIEM MHKY CEPBI
Ka.

[MPUMEYAHUE IlpuromHocts M00Oro mojiokeHHsi (GoHa Oyzner 3aBuCeTh OT THIA
NPUMEHSIEMOTO aQHOJA PEHTTeHOBCKOM TpyOku. Ilpu mnpumMeHeHMHM XpoMa M CKaHOMA
pexoMeHayercss anuHa BoaHel 0,5190 HM, TOrma kak Uil POAMA IPUIOAHA [UIMHA BOJIHBI
0,5437 um; 26, uku U GOHOBBIE YIJIBI IS PA3IHYHBIX KPHUCTAIUIOB NpuBeneHb! B Tabmuie 3.

12
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Ta6auna 3 - 20 yrasl Ansi pa3IiMvHBIX KPUCTAJLIOB

Kpucrann 2d (am) SKa DoH
(0,5373 um) (0,5190 um) | (0,5437 um)
[lenraspurpur (002) 0, 8742 75,85 72,84 76,92
Ge(111) 0,6532 110, 68 105, 23 112,68

10.6 OmpenensioT CKOPPEKTHPOBAHHYIO CKOPOCTh CYE€Ta HWMILYJbCOB U
paccUMTHIBAIOT KOHIEHTPALHIO cephl B 00pasiie, Kak ykaszaHo B pasjene 11.

10.7 Ecnu B pe3ynbrate usMepenuii, nposeaeHusix mo 10.2-10.6, ckopocthb
CueTa WMMIMYJNBCOB OKa3ajlach BBINIE CKOPOCTH CYeTa HaWBHICIIEH TOYKH Ha
KaJIMOpOBOUHOM KpuBOM, TO oOpazen pa30aBisioT 0a30BBHIM  MaTEPHANIOM,
HCIMONb3yEMbIM JIJIsl TPUTOTOBJICHUS KaTMOPOBOUHBIX CTAHAAPTHBIX 0OPasLoB 10
TE€X TOp, TOKa CKOPOCTh CUETA Cepbl HE OyAeT HAXOOWThCA B Mpeeax
KaOPOBOYHOM KPUBOH, M TIOBTOPSIOT IPOLICAYPY, m3noxkeHAy0 B 10.3-10.6.

10.8 Korma #3BeCTHO WM MPEATONAraeTcs, UTO HCIBITYeMBIH oOpa3seln
COIEPKHUT BEMISCTBA, BIUAIOIIAE HA PE3YJIBTAT ONPENCIICHHA B KOHIEHTPAIHAX,
BBIIIIE IepeunciIeHHbx B Tabmire 1, To o6pasen pa36asisitor (mo Macce) 6a3oBbIM
MaTepUaioM 0 KOHIICHTpAIMii MEHBIIINX, YeM MpUBeacHB! B Tabnuie 1.

10.8.1 TIlomyueHHble HmaHHBIE TIOKA3HIBAIOT TIPHEMJIEMBIE PE3YIIbTATHI
PCHTTCHOBCKOTO ~ HW3JIYUCHHS, €CIM  pacCuMTaHHas  CyMMa  MacCOBBIX
K03 GHUIUEHTOB TOTJIOMIEHHA, YMHOKEHHBIX HA MacCOBbIE JOMHM 0Opa3moB, ObLIa
He Oosee ueM Ha 4 %-5 % BHIIIE CYMMBI MAaCCOBBIX KOA(DGDHIMEHTOB MOIIOLICHHUS,
YMHOXXEHHBIX Ha MAacCOBBIE JONH U1 KaaHOpOBOUYHBIX ob6pasumos. [lomexwm mo
TOTJIOIICHUIO TOJIHOCTRIO YCTPAaHUTh HEBO3MOXKHO, TaK KaK OHH SABJISIOTCS
ATATUBHEIMH, & METOJMKOW Pa30aBJICHMs] MOXXHO TOJBKO CBECTH K MHHHMYMY
KOHIIEHTPAIMIO MELIAOUIMX JJIeMEeHTOB wnd BewectB. [lostomy Tabmumy 1
CIIEyeT HCIIONB30BAaTh B KAa4eCTBE PYKOBOJACTBA IO KOHIICHTPALMSAM, KOTOPHIC
JOMYCTUMEI 63 GOJIBITION MOTPEIITHOCTH, HO HE KaK a0COTFOTHBIC BEIMUKHEL,

I[IPUMEYAHUE 1 BnusHue momMex MaTpULbl TAKKe MOXKET ObITb CKOPPEKTHPOBAHO
SMITMPUYECKH WM TEOPETHYECKH. 3a HCKIIOUeHHeM rasoxona (cmech OeHsuHa u 10 %-20 %
5TaHOJA), 3TH KOPPEKTUPOBKH HE HAXOMITCS B paMkax OOJACTH MPHMEHEHHs HACTOSLIErO
METOIa UCIBITAHUS.
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IIPUMEYAHHE 2 KoHleHTpalui 3TaHOJa UM METaHOJa OblIM pacCYUTaHbl C
HCTIOJIb30BAaHUEM TEOPETHYECKOH CMECH YIIIeBOXOPOIOB U AU-OyTHN CYibdu/Ia, K KOTOPOi ObLI
nobaBiieH 3TaHON (MM METaHON) A0 TeX MOp, MOKa CyMMa MacCOBBIX KOI(PQUIMEHTOB,
YMHOXKEHHBIX HAa MAaccoBble HOJNH, He yBenmdwiack Ha S5 %. [pyrumu cioBamy, ObLIO
pPaccCYMTaHO KOJMYECTBO O5TaHONa (MM METaHona), SIBUBLIEECS IPUYMHON OTPHLATENBHOMN
5 %-Hoii ommOku B H3MEPEHHM cepbl. JTH CBeNeHHUss BKIOueHel B Tabmuuy 1, 4ro0bI
“HGOPMHUPOBATh O MPHUPONAE BKIFOUCHHON OIMHMOKH TEX, KTO XOHYET HCIOJb30BATH HACTOSIIMI
METOJ1 /11 ONpeNeNieHust cephl B rasoxoie (mm M-85 u M-100).

10.8.2 Cmech TmaTenbHo NepeMenTMBaIoOT M 00SCIeUeHUA OMHOPOAHOCTH U
MEPEHOCAT B IPUOOP AT U3MEPCHUSI.

10.8.3 Ompenenstor copepkaHHe CEPbl B CMECH OOBIYHBIM CITOCOOOM, Kak
ykazaao B 10.2-10.6, u paccuMTHIBAIOT COAEPMKAHKME CEPBHI B UCXOAHOM 0Opasiie
cormiacHo pazaeny 11,

11 Pacuer

11.1 Ilpu wcnonp3oBaHWM KOHTPOJBHBIX CTAaHIAPTOB KOppekimu Apeiida,
ONHCAaHHOTO B 7.3, pacCUMTHIBAIOT MOMPABOUHBINH KOA(PPHUIMUEHT KOPPEKIIUH
€)KeTHEBHBIX U3MEHEHU I YyBCTBUTEIFHOCTH Mprbopa mo opmyiie:

F=A/B, (7
rae F — xoppeknus apeiida;
A - CKOpPOCTH cueTa KOHTPOJIGHOTO CTaHAapTa KOpPPEeKuHuH apeiida,
oTipe/ieNieHHas BO BpeMsa KanuOposku (9.4);
B - ckopocTh cueTra KOHTPOJBHOTO CTaHJAapTa KOppeKUMH napeida,

omnpeneneHHas Bo BpeMs ucnsitanus (10.1).

IMPUMEYAHUE Ilpu npuMeHEHHH OTAENbHBIX THIIOB AallapaTypbl, BO3MOXHO, HET
HEOOXOAUMOCTH HJIH HeLelecooOpa3Ho BKIOUATh 5TOT kKoddduiuent B popmyay (8). B stom
cirydae [ NpHHHMAIOT pPaBHBIM eQuHHULE. PekomeHayercs, dYTOOBI MOJB3OBATENb IPH
MOCTPOEHUH AMArpaMMbl HCHONB30Bal Kodbduiment /7 u paspabaThiBan KpUTEpUil AJs €ro
MPUMEHEHUs], OCHOBAaHHBIA Ha CTAOMJIBHOCTH PabOTHI anmapaTypbl U MPUHLHUNAX CTaHAAPTHBIX
00pasI0B KOHTPOJIS Ka4eCTBa.

11.2 Onpenensitor CKOPPEKTHPOBAHHYI0 CYMMapHYIO CKOpPOCTh CueTa
HUMITYJIBCOB 110 Clieayroniei popmylie:

R=[(N,/S) — (NgF’/ SY[*F, (8)

rzae R - ckoppekTupoBanHas CyMMapHasi CKOPOCTh CUETa;

N, - cymmapHbie OMHOYHbIE UMITYIIBCHL, coOpanHble nipu 0,5373 HM;

Np - cyMMapHbI€ OJMHOYHBIC UMIYJbCHL, COOPaHHBIE IJI1 MOJNIOXKEHUA (OHA,
BbiOpanHoro B 10.5;

S; u S - BpeMs, ¢, HeoOxoaumoe st cOopa OAMHOYHEIX UMITYJIbCOB C;
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F’- (omuHOYHBIE MMMynbebl/c ipu 0,5373 M) / (OMHOYHBIE UMITYIIBCH /C
(dona, He coaeprkaIeM cepy);
F—nmomomauTenbHEIH (hakTop.

11.2.1 Tlpumenenme caktopa koppekmuu F B dopmyne (8) sBisercs
MPOU3BOJIBHEIM (cM. mpumedanwne k 11.1).

11.2.2 Bxmouenne xoddduuuenra F' B dopmyny (8) sBseTcs
MPOU3BOJIBHEIM. BooOmie oH HeoOXOAuM Uil MHOTOKAHAJIBHBIX CIMEKTPOMETPOB,
KOTOPBIE HCIOJB3YIOT PAa3MYHbIe KaHAIBl CIIEKTPOMETpA IS  M3MEPEHHA
WHTEHCHBHOCTEH MuKa U GoHa.

IIPUMEYAHHE IloctpoeHue auarpammbl ¢ koddbuumentom F°, make eciu OH He
HCIONB30BANCS B (GopMyre (8), 3aCTaBUT IIOJB30BaTENsi OOPATUTL BHUMAHME HA W3MEHEHHs B
paboTte npubopa 13-3a 3arpsI3HEHUS JIEMEHTOB CUCTEMBI, TAKHX KaK KPHCTAJUIbl, KOLIMMATOPEL
¥ (PUKCHPOBAHHBIE OKHA.

11.3 PaccuuThBalOT COAEpKAHWE CEpPbl B  00pasiie, IOACTABNISAS
CKOPPEKTHPOBAHHYIO CYMMapHYIO CKOPOCTh CUeTa UMITYJIbCOB 13 (hOopMyH (8) B
BEIOPAaHHYI0 KaJHOPOBOUHYIO MOZENb w3 pasgena 9. Bo MHOrmx ciaydasx
MOCTAaBUIMK  (mpoJaBen)  OOOpYOOBAaHUs — OPENOCTABISAET  MPOTPaMMHOE
obecrieueHre Wi HeOOXOIUMBIE PACUETHI.

11.4 PaccuuThlBalOT KOHLIEHTPALMIO CEpbl B pa3baBleHHBIX 00pa3nax Imo
crenyoniei popmye:

S = be[(Ws+ Wo) / Wb] > (9)

rae Sy - coAepkaHue cepsl, % Macc., B pa3baBICHHON CMECH,

W; - macca ucxoaHoro oopasua, r;

W, - macca pa3zbasurens, T.

TTocrammk  00OpyMOBaHHMS  HOJDKEH  OPEJAOCTABHTH  MPOrPaMMHOE
obecTieueHre U BRIIOIHEHAS 3TOTO PacueTa NPy BBEACHHH TPEOYEMbIX MACC.

11.5 Ilpu ananu3e TOINMBA C BBHICOKAM COJIEpXAHHEM METHJIOBBIX 3(Hp
JKMPHBIX KWCIIOT, 3TaHona WM MertaHona (cM. Tabmuuy 1) ¢ xanmbpoBouHOi
ompenensgercs ¢ 0enmoif MacITHOH OCHOBE CTAHAAPTOB, PA3ACIUTE MONYYCHHbIH
pesynsbtar B 11.3 cneayromum obpazom:

S=M/F, (10)

rae S =% Macchl cephl, IPACYTCTBYIOMICH B 00pasie Tommea, Macc. %o,
M = u3MepeHHas Macca POTICHTOB, Macc. %o,
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F = nonpasousnsiii kosddumment, Hanpumvep, pasusiit 0,59 mr M-85 u 0,55
s M-100

11.5.1 Ota koppekTupoBka He TpebyeTcs, eciin CTaHIaPTH MOIYYaAlOT TAKHM
JK€ MaTpHUITY, Kak 00pasIbl, Kak OMUCaHo B pasaerne 5.2,

11.6 JomomHATENEHYIO HHPOPMALMIO O PErPECCHH PACYETOB MOXKHO HANTH B
mpaktuke D7343.

11.5 Humencusnocmo usnyyenusi I; paccuumeisaemess no creoyiouesi
Gopmyne:

I = LxI3/ 1y, (]])

20e 1,— onpedenenue unmencuGHOCIY U3LyueHus 00pasya npu Oaune 6ouHbl A
=0,5190 um

I; - onpedenenue UHMeHCUBHOCIIU USIYHEHUS COIPOT Heghmu NpU OUHE GOJIHbL
A=0,5373 um

14 - onpedenenue uHmMeHCUBHOCII USTYHEHUSL CHIPOTL HeMU Npu OUHE GONHbL
A=0,5190 um

11.6 Yacmoma unmencueno2o UsIY4eHUsl paccdumuledemcs no qbopMlee:

R=1I-1 (12)
eoe [s— onpedenenue unmencugHOCMY Usy4yenusi 06pasya npu Onune 6ONHbl
A=0,5373 um

ITPUMEYAHUE B coorBerctBuu ¢ TpeboBanmsiMu [2] mpu pacdere WHTEHCHMBHOCTH
W3JTy4eHNs I} ¥ 4aCTOTEl MHTEHCHBHOTO M3IyYEeHHsI CIIeNyeT HCHoNb30BaTh hopmyst (7), (8)

12 O6paboTka pe3yIbTaTOB

12.1 Ina oOpa3uoB, mpoaHATU3MPOBAHHBIX Oc3 pa30aBiCHMs, 3aNMCHIBAIOT
pe3ynbTat, paccunTanHbid B 11.3. B cnyyae pa3baBneHHbIX 00pa3LOB 3aMUCHIBAIOT
pe3ynbTar, paccuuTanublii B 11.4. Pe3ynbrar 3anuchBaloT Kak odmiee coaepkaHue
cepsl (% Macc.): 1o Tpex 3Havammx mudp - et koHuenTpauuii 6onee 0,0100 % ;
O ABYX 3Hauammx uudp - And KoHuentpammii B mpexenax ot 0,0010 % mo
0,0099 % u mo omHoi#t 3HavameH wudps - w11 koHmeHTpanuid meree 0,0010 %. B
KaueCTBE PYKOBOJACTBA MPABWIBHOTO OKPYIVIEHMs 3HAYalMX LUdp HCIONb3yIOT
METOJ OKpYIJeHus, u3nokeHHsldt B pykoBojacrse ACTM E 29. VkaswiBaror, uto
PE3YJIBTATH MOJTYYCHBI TI0 HACTOAIIEMY METOIY HCITHITAaHHS.

12.1.1 Jina obpasuos, coaepxariux 100 mMr / kr obmieil cepsl WM MeHee,

YCPEOHSIOT Pe3yNbTaT ABYX ONPEIC/ICHHH U 3aIMCHIBAIOT 3HaueHue Kak B 12.1.
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12.2 B cnyyasx, KOTZa MCXOAHBIM MAaTSPHANIOM JUTSl KAIMOPOBKH SABIIACTCS
Gemoe Macio, TO UCHONB3yeTcA ¢ cledyomed ¢opMmynae s HONPaBKH Ha
OTHOLICHHE YIJIEBOAOPOAA K BOJOPOAY, KOTOpas Obula mONydeHa W3 rpadwka,
IIPECTaBICHHOro Ha Pucynke 1:

S(,‘/H = xS Gen (1 3)

rae Sc= Konuenrpaius cepsi ¢ mompaskoi Ha C / H ;
(C/H)g.n = MaccoBoe OTHOIICHHE YIiIepoaa K BOJOPOIY IIPH UCIIOIB30BAHNH
6estoro macna n3 Pucynka 1;

(C/H )= MaccoBoe OTHOIIEHHE yriepoaa K BOAOPoIy B 00pase,
Sse,= KOHIEHTpayA cephl Kak MPOU3BOAHOE OT KATHOPOBOUHOIO rpaduka.

Ta6mna 4 - 3HaYeHns TOYHOCTH, BCETUIBI 00pa31oB

S, Mr/KT TTosropsiemocts 1, Mr / kT | Bocmpomseoaumocts R,
ypaBHeHUE 12 MT / KT ypaBHeHHe 13

1,0 0,8 2,5

5,0 0,9 2.9

10,0 1,1 3,5

25,0 1,6 5,0

50,0 23 7,6

100,0 39 12,5

500 15 49

1000 28 91

0,500 % 123 402

1,00 % 235 764

4,60 % 968 3148
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13 KonTpoab kayecTBa

13.1 Pexomennyercs KaxkaoH 1a00paTOpUH YCTaHOBHTH MOPOTPAMMY TIO

CTATUCTUUECKOMY KOHTPOJIO M3MEPHUTENIbHOW CHUCTEMBI MO HACTOSINEMY METOALY.
OpHoit U3 yacTeil Takod MPOrpamMMbl JOKHO ObITh PETYIPHOE HUCIOIB30BaHUE U
rpaduueckoe IOCTPOEHHME KPHUBBIX Al 00pasunoB KOHTponst kadectsa (7.11).
Pekomenayercs IpoaHaIH3UPOBaTh HE MEHEE OAHOTO THMa o0pas3iia KOHTPOJS
Ka4yecTBa, NPEICTaBUTENbHOIO A THIIMUHBIX JIAOOPATOPHBIX 00pa3LoB.

Tabmuua S - Cpapuenne NIST SRM ganubix u ASTM mexi1a60paTopHBIX
uccaenopanuii (RR). PesyabraTsl n3mepenuii

NIST Cepa. RR Pacteop Cpenmuit Hzmepenne WMamepennsie | OTHOCHTETBHAS
SRM mr/ xr| OOpasen M3MEPEHHBIH Bocnpou3BoauMoCT| OTKIOHECHUA M3MepeHHbIE
YHCTIO NIST | wumcno MT / KT CEpBI " MT/ KI Cepbl | OTKIOHEHHA, %0
ASTM RR MT / KT CEPBI
ASTMRR

2298 4,7 1 [BeH3UH 6,0 2.9 1.3 27,7
2723a  |[11,0 5 Juses 10,1 3.6 -0,9 -8,18
2299 13,6 3 [BeH3uH 14,2 3.8 0.6 4,41
2296 40,0 2 IBeH3uH 40,2 6,6 0,2 0,5
2770 416 7 usens 42,1 R 0,5 1,20
2724b  |426,5 8 u3cms 420,9 25 -5.6 -1,31
2722 2103 10 [Cripase s 2054 181 -49 -2,33
16196 6960 12 [TomounbmiMasy | 6448 546 -512 -7,36

I
2721 15830 9 CripasHe(hTh 15884 1170 54 0.34
1620c 45610 13 [TomouHsriMaszy | 44424 3123 -1186 -2,60

I
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Ta6muua 6 - CpapHenne NIST SRM gannbix 1 ASTM Mex1a60paTOpHBIX
uccaenosanmii (RR). Pesyabrarel ucnpasienuii 1is C / H, ucnonas3ys

CTAaHAAPTHI HEOPraHNYECKOr0 MacJja

NIST Cepa. C/H PactBop Cpeannit Cpennnii C/H WcnpasiaeHHOe | OTHOCHTCIIBH
SRM Mr/xr | macca H3MEPEHHBIN HCTIPABJICHHBIH OTKJIOHCHHE MT oe
YHCIIO NIST |coorHOII Mr / KT Cepbl MT / KT CEPEI /xr cepsl  |HcnpaBicHHO
CHHE ASTM RR ASTM RR e
OTKJIOHCHHE,
%
2298 4,7 547 Bemsun 6,0 6.0 1.3 27.66
2723a 11,0 5,99 Tlusens 10,1 10,2 0.8 727
2299 13,6 6,17 Bensun 14,2 14,3 0,7 5,15
2296 40,0 6,42 Bersun 40,2 40,6 0.6 1.50
2770 41,6 5,75 Juzens 42,1 424 0,8 1,92
2724b 426,5 7,18 Juzens 420,9 4264 -0,1 -0,02
2722 2103 7,22 |Ceipas HedTh 2054 2105 2 0,10
1619b 6960 8,80 TonouHbIH 6448 6804 -156 -2.24
MasyT
2721 15830 | 7,17 |Csipas Hedrn 15884 16217 387 2.44
1620¢ 45610 | 7,93 Tonounblit 44424 46535 935 2.05
MazyT

14 TounocTh M MOrPeIIHOCTH

TOYHOCTH [AHHOTO METOAA ONpEACHAeTCd CTAaTHCTHUECKUM AHAIH30M
MeKIab0paTOPHBIX HCCIEIOBaHMI, KOTOpHIA BKmodyaer 27 mpol, BKIOYas
OeH3UH, QUCTHJUIATHI, OHOAM3ENb, OCTATOYHOE Macio U chipyio Hedrh. g Beex
THUIIOB MPO0 OMpeaeaeTCs KOJTMYSCTBCHHBIM PeaAei OKoIo 3 Mr/kr. TOYHOCTD i
mpo6 GeH3WHA U TU3eIsA, POBHO KaK U TOYHOCTh BHICOKOMOITHBIX W HU3KOMOIIHBIX
HHCTPYMEHTOB JUIA  PEHTTEHOBCKOH  (nmyopecneHUMH, 4YTO TOKa3aHO B
IIpunosxxennu A. Jnama3oHbl KOHIIEHTPAI[AH CEPBI NPEACTABICHB HA00pOM mpoD,
BMECTE C TOUHOCTBIO, KOTOpas moka3ana B 14.1.1 m 14.1.2. D1u cratucTuueckne
JTAHHBIC UCTIOJIb3YIOTCS TOJIBKO [UTA Mpo0, HMEIOIIME MEHbLIEEe B3aUMOEIHCTBHE C
MarepuaiaMmu, npeactasieHHbie B Tabmmie 1 (cm.1.4).

14.1.1 CrabunsHoCTh - PasHuIa MeXay MOCIeI0BaTeIbHBIMU PE3YIbTaTaMH,
MOJIyYCHHBIMH OJHAM M TE€M € OINEepaTopoM ¢ TOH ke ammapaTypoid Ipu
IIOCTOSIHHBIX Pa00YMX YCIIOBHSX HA HWACHTUYHOM aHAIM3UPYEMOM Marepuaie, B
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KOHEYHOM CU€ETe, B HOPMATBHOM M TPABHJILHOM BBITIOJIHEHUH METO/A UCIIBITAHHA.
CTalbmIbHOCTh PaccUMTHIBAETCS 10 popmyite 12 (cm.Tabmuny 4)

Cra6unsHocts (1) = 0,04519+ (X+20)"7* mr/kr (12)
rae X - o0lee coaep>Kanue Ceprl, MI/KT
14.1.2 Bocripon3BOAMMOCTH

Pasuuna Mexay ABYMS €IHHHYHBIMH W HE3aBUCHMBIMH DE€3yJbTaTaMH,
MOJIyYEHHBIMH Pa3HBIMU ONEPATOpPaMHu, PadOTAIONIMMH B Pa3HBIX JIabopaTopuax
HA HICHTHYHOM QHATM3HPYEMOM MaTepHajie, B KOHEYHOM CUeTe, IPH HOPMAIbHOM
W TPaBHIGHOM BHIIOMHCHHM METONa HWCHBITaHMA. BocmpousBoguMocTh
paccautbiBactes o gopmynie 14 (cm. Tabnuy 4)

Bocnpomssogmmocts (R) = 0,1469 (X+20)>2%(13)
rae X - obmee coepskaHie CephI, MI/KT

14.1.3 3nraueHnst CTAOMIIBHOCTH W BOCIPOW3BOAMMOCTH  BBILICYTIOMSIHYTOTO
MeK1ab0paTOPHOr0 HCCIICAOBaHHA MOKHO Haidth B Ilpunoxxenun Al. Takxke
BKJIFOUCHBI 3HAUCHHA TOUHOCTH.

14.2 Tlorpemnocts — MexmabopaTopHoe HcciaeaoBaHue Brmoyaer 10
cTaHaapTHeIX padoumx MmarepmaioB NIST. Tabmuma 6 cpaBHeHHE CTaHIAPTHBIX
pabdounx MatepuanoB NIST ¢ xonuentpaimeii cepbl ucmpaeienHoi mms CH.
Ceemible HeTePOAYKTHI HOKHEI uMeTh kKoadhduuuent CH 5,698 (C22H46).

14.2.1 VI3MeHeHnEe OTHOCHUTENBPHON 1yBCTBUTEIBHOCTH CEPHI IO CPABHEHHIO C
ko3 durmenrom CH nokasansr Ha ['paduke 1.

14.2.2 Ha ocuoBe anammsa 10 crammaptasrx padounx marepuanoB NIST, B
KOTOPBIX HE OBIJIO CYIIECTBEHHBIX IOIPELIHOCTEH MEXay pe3ysibTaramMmu
UCTIBITAaHAS MENJIA00PaTOPHBIX MCCIEIOBAHMI M MACMOPTHHIMH 3HAYCHUSIMH IS
mo0Oro craHAapTHOrO paboyero Marepuana WM THma TpoOsl 6e3 M3MEPEHHOTO
3HAQUEHHA  BOCIPOM3BOJMMOCTH, OCOOCHHO TIOCHE BBEACHHA  MOMPABKU
koadhdurmenta CH (cm. Tabuiy 5 u 6)
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IIpunoxenue A
(uHgpopmayuonHoe)

Onpenenenne TOYHOCTU

A.1 Tounoctp GeH3UHA

B naGoparopun BO BpeMs HCCIICAOBAHHWS TPUMEHITUCH 5 BUAOB obpasia
GeHsmHa, o0miee CoAep)KaHHE Cepbl B KOTOPHIX 5 Mr/kr - 70 Mr/Kr, TOYHOCTH
COCTaBWJIA!

O6paszen 1 NIST SRM 2298, BEICOKOOKTaHOBBIH OEH3HH
Obpazer 2 NIST SRM 2296, conepxammii 13 % 3Tun-tper-
O6yTHIIOBHI 2pup GeH3WHA

Obpazern 3 NIST SRM 2299, nepepabotanHsbiii 6eH3MH
O6pazen 4 Bensun, conepxammit 5% >TaHoNa

O6pazen 11 OOBIYHBIH HEITUITHPOBAHHBIN OEH3UH

A.1.1CtabunbHOCTS (1)

Pasanna Mexay MOC/IeNOBAaTENbHBIMU PE3YJIBTATAMH, MOJYUYEHHBIMH OIHHM
W TeM € OIepaTopoM ¢ TOH e ammaparypodl NpH MOCTOSHHBIX pabodmx
YCIOBHAX Ha HACHTWYHOM aHAJIM3UPYEMOM MaTepHajie, B KOHEUYHOM CUETE, B
HOPMaJIbHOM M IIPAaBMJIGHOM BBIMTOJIHEHHMHM MeToAa HcmbITaHuA. CTabHIBHOCTB
paccuuThIBaeTCA 10 caemyromeit gopmyie A.l (Tabmuma A.1, Pucynox Al)

r=10,5006X"*" (A1)
rae X - o0Imee coaepiKaHnue CepPBI, MI/KT

A.1.2 Bocnpou3BOANMOCTh

Pasuuna mexay OByMs €IMHWYHBIMH ¥ HE3aBHCHMBIMH DPE3yJIbTaTaMH,
HOJTy9eHHBIMH PasHBIMH OTIEPATOPaMHM, PabOTAMUME B PasHEIX J1ab0paTOpPHAX
Ha MACHTHYHOM aHAM3UPYEMOM MaTepuae, B KOHGUHOM CUeTe, PH HOPMAaTEHOM
W TIPaBHIBHOM  BBINOJHEHMM METOJA HCILITAHMA. BOCIPOM3BOAMMOCTE
paccunThIBaeTes 1o crieayomei popmyne A.2 (Tabnuna A.1, Pucyroxk Al)

R = 1,4533X%%7 (A2)

rae X - o01iee coaepkaHue Ceprl, MI/KD
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Taomuna A.1 — TounocTn OeH3HHA

S (Mr/kr) CrabunbHocThA. 1 BocnpousoaumocTbA.2
I (MI/Kr) R (mr/kr)

5,0 1,01 2,94

10,0 1,37 3,98

25,0 2,05 5,95

70,0 3,21 9,33

A.2 TOYHOCTB TU3EITBHOTO TOILIMBA

B naGoparopuu BO BpeMs HCCIAEIOBAHHMS MPUMEHSINCh 5 BHAOB 00pasia
JIM3EJIBHOTO TOILTUBA, o0IIee coaepxaHue cepbl B KOTOpsiX 11 mr/kr - 5500 mr/xr,
TOYHOCTH COCTABMIIA;

Obpaser 5 NIST SRM 2723a

Ob6paszer 7 NIST SRM 2770

Ob6pazern 8 NIST SRM 2724b

Obpaser 15 JIu3ebHOE TOIUTUBO

Obpazer 22 Conepxammuii 5 % Ouoausend

A.2.1CrabunsHOCTb (1)

PasHuna mMexay mocinenoBaTeNbHBIME PE3yIbTaTAMH, MONYYEHHBIMH OJHHM
U TeM ke OIepaTopoM ¢ TOW JKe ammaparypodl TpH TOCTOSHHBIX pabodmx
YCIOBUSIX HA HMACHTHYHOM aHAJIM3MPYEMOM MarepHayie, B KOHCTHOM CueTe, B
HODMAJFHOM M TIPaBHJIGHOM BBIMTOJHEHHH MeTOxa HMcmbITaHdsa. CTaOWIBHOCTD
paccuuTteiBaeTcs o cneayromei gopmyne A.3 (Tabmuma A.2, Pacyrok A.2)

r=0,1037X%8% (A.3)
rae X - ofmee cofepskanue Cepsl, MI/KT

A.2.2 Bocipon3BOANMOCTh

Pa3HI/IHa MCKIY ABYMA CIAHUYHLGIMH W HE3ABUCHUMBIMHU PC3YJILbTATAMHA,
TIOJy4EHHBIMH Pa3HBIMH OTIepaTOpaMH, padOTAIOIMKAMK B Pa3HBIX JTab0OpaToOpUsIX
HA HACHTUYHOM QHAIU3UPYEMOM MaTepHaie, B KOHCYHOM CUETE, PH HOPMAJIbHOM
W TPaBWIBHOM BHIMOJIHEHHH METOJa WCIBITAaHWA. BoCIpon3BOIMMOCTH
paccuutsiBaeTcs 1o ciaenyiomiei gopmyne A.4 (Tabmama A.2, Pacyrok A2)

R =0,3856X"%% (A4)
rae X - of1ee coaepikaHue Cephl, MI/KT
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Ta6smma A.2 - TouHOCTH IH3€/IbHOI0 TOIIMBA

S (mr/kr) CrabumsHocThA.3 BocnpouspoaumocteA.4
1 (Mr/xr) R (mr/kr)

11 0,71 2,63

25 1,36 5,06

100 4,13 15,35

500 15,0 55,6

0,100 % 26,0 96,9

0,550 % 102 379

A.3 Bricokas TOUHOCTb anmapaTypst

MOIIHOCTh PEHTTCHOBCKOTO WCTOYHMKA (DIIyOPECICHTHOM CIIEKTPOCKOMUH
MOBIUAET HA TOYHOCTH PE3yAbTaTOB U3MEPEHHIA, OOMbILE YeM BbICOKAs MOLIHOCTh
1000 Bt, menpie yem majoit momuoctd 1000 Br. Bo Bpems MexaabopaTopHOro
WCCIICJIOBAHNUS HCIOJIb30BAINACh, 5 YJaCTHAKOB C WHCTPYMEHTOM C HU3KHM
sHepronotpebnenneM, 10  yu4acTHMKOB ¢  HHCTPYMEHTOM C  HH3KHM
sHepronotpedieHreM. BbICOKas TOYHOCTH MOIMHOCTH NPUOOpa OMPEHEISeTCs
janee.

A.3.1CrabunbHocTb (1)

Pasanna Mexay mocnenoBaTeIbHBIME PE3yIbTaTaMH, TTOMYYCHHBIMH OJHHM
W TEM K€ ONeparopoM C TOH e anmapatypod MpH IOCTOSHHBIX pabodmx
YCIOBHAX Ha HACHTHYHOM aHAIM3UPYEMOM MaTepHaji€, B KOHCYHOM CUETE, B
HOPMITBHOM W TPABWIBHOM BHIIONIHEHWMH MeToia HcnblTanus. CTabuibHOCTb
paccuuThIBaeTCs 1Mo cnenyiomeii gopmyne A.3 (Tabauma A.3)

r=0,08681X"%* (A.5)
rae X - o0Imee coiepikanue Cephl, MI/KTD

A.2.2 Bocnipou3BOAMMOCTD

Pa3HI/IHa MCXKAYy ABYMA COAWHUYHBIMH H HC3aBHCUMBIMH pPE3YJIbTaTaMH,
TIONYYEHHBIMH Pa3HBIMH OTIEPaTOpaMHi, Pa0dOTAIOLNIMMK B Pa3HBIX JabOpaTOpUsIX
Ha WISHTUYHOM aHAJIM3UPYEMOM MaTEpHaJie, B KOHEUHOM CUETE, PH HOPMAJIbHOM
W TpPaBWJIbHOM  BBHIMIONIHEHMM METOJA HCHBITaHWSA. BOCHPOM3BOAUMOCTD
paccuuThiBaeTCA Mo creayomieii hopmyne A4 (Tabauma A.3)
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R =0,3086X"%%

rae X - obIee coaepKaHue CEphl, MI/KT

(A.6)

Tabauma 3 - TounocTs Bcex 00pa3ioB MPH BHICOKUX 3HAYEHUSIX MOIITHOCTH

npudopa
S (mr/xr) CrabunpHOCTBA.3 T Bocmpomssogumocts A.4
(Mr/Kr) R (mr/kr)
1,0 0,09 0,31
5,0 0,33 1,19
10,0 0,60 2,13
25,0 1,28 4,58
50,0 2,31 8,20
100,0 4,12 14,66
500 15,9 56,5
1,00% 196 696
4,60% 704 2501
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O6bLuee cofep>kaHue cepbl (Mr/kr)

. BeH3uH

5| [usensHoe TonmBo
ObpasLp!

X ACTM [ 2622:2005

PucyHok A.1 - CTabuibHOCTb 6eH3MHa, AN3eNbHOI0 TOMMBA U BCEX
06pasL,os
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ObLyee cogep>kaHune cepbl (Mr/Kr)

o  DeHauH

[3enbHoe Tonnneo
Ob6pasLp!

x ACTM [, 2622:2005

PucyHok A.2 -BocrnpounssogumocTb 6eH3nHa, L13e/IbHOMo TOMNvnBea u
BCcex 06pasLioB



CT PK 2412-2013
bu6auorpadus

[1] Analytical Chemistry, v.55, 1983, p.2210-2218

[2] GB 11140 Petroleum products — Determination of sulfur — X-ray
spectrometry (Hegpme u Hegpmenpooyxmer. Onpedenenue cepbl Memooom
DEHMEEHOBCKOT CNEKMPOMEMPUL)

[3] GB 4756 Practice for Manual Sampling of Petroleum and Petroleum

Products( Pyunvie memoowr ombopa npo6)
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IIpunoxenue E
(ungpopmayuonnoe)

Taoauma E.1 IlepeyeHs TeXHHYECKHX 0TKJIOHEHHH MOIU(HUIIMPOBAHHOI O
HAIMOHAJILHOTO CTAHAAPTA

Pazgen, noapasaes, NyHKT, HOAOYHKT, Moauduxanus
TabJIMLa, IPHIIOJKEHHE

Paznmen 2. HopMaTHBHEIE CCBITKH Ccouika Ha crangapt ASTM D 4057 Practice for
Manual Sampling of Petroleum and Petroleum
Products (PyxoBoacTBO 1o pydHOMY OTOOPY
pob HedTH 1 HEPTEMPOAYKTOB) ObLITA
samencna Ha CT PK FICO 3170-2006" «Hedts
u Herenpoaykrsl. Pyunsie MeToas! oT60pa
mpod»

Paznmen 2. HopMaTHBHEIE CCBITKH Ccounka Ha crangapt ASTM D 4177 Practice for
Automatic Sampling of Petroleum and
Petroleum Products (PyxoBoacTeo ms
aBTOMATHYCCKOro 0TO0pa mpod HedTH U
uedrenpoxykros) Osuta 3ameneHa Ha CT PK
UCO 3171-2007" «Hedrenpoxykrsr. XKumxue
YIIIEBOJOPOAEL. ABTOMATHYECKHH 0TOOp Mpod
U3 TpyOOIIPOBOIOBY

Pazaen 2. HopmaTuBHEIE CCBUTKH Ccpinka Ha cranzapt ASTM D4294-2011
Standard Test Method for Sulfur in Petroleum
and Petroleum Products by Energy-Dispersive
X-Ray Fluorescence Spectrometry
(CranpmapTHbIit METOox ONPEACICHUS
conepkaHus cepsl B HeTH U HerempoaykTax ¢
TIOMOIIBIO SHEPrOAUCICPCUOHHOM
PEHTTEHOBCKOH JIIOMHHCCILICHTHOM
crnexrpomerpun) Ha CT PK ACTM ]I 4294-
20117 CraHzapTHEIH METOJ ONPEACICHHUS CEPBI
B Heptm u  HedrempoaykTax  METOAOM
PEHTICHOIYOPECHEHTHON CINCKTPOMETPHH Ha
OCHOBC JOHEPruu AUCIICPCHOHHOTO
B3aUMOICUCTBHS

INosicuenue:
Derenens coorsetcTems — (NEQ) HEIKBUBAJICHTHDINH, BHCCCHHBIE TEXHHYECKHE H3MCHCHHS
OOECIIEYNBAIOT BHIIOTHCHHE TPEOOBAHMI HACTOALIETO CTAHAAPTA

Crenensb coorserctus — IDT

IMoscHenus - 3aMeHa HOPMATHBHBIX CCHUIOK TMPOU3BEICHA € ENbIO FAPMOHM3ALMH HACTOAIIETO

craHjapTa ¢ 6a30i HOpMaTHBHBIX JOKyMEHTOB Pecny6nuxu KaszaxcTan.
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Ta6mmna E.1 (npooonocenue)

Pa3pen, noapasaesi, NyHKT, IOANYHKT, Moauduxanus
Tab/IMLA, NPHIIOKEHHE

Paznen 4. 3mauenne wu npumencHue. | Ccrinka Ha crangapr D4294 Test Method for
[MpuMeuanue Sulfur in Petroleum and Petroleum Products by
Energy Dispersive X-ray Fluorescence
Spectrometry (CtanaapTHBIH METOL,
ompeacneHus cepsl B HeTH U HedTenmpoaykrax
METOAOM PCHTTCHO(ITyOPECLIEHTHOH
CIICKTPOMETPHH Ha OCHOBE SHEPIHH
JHUCTICPCHOHHOTO B3AUMOACHCTBHSI) ObLIIa
samencna va CT PK ACTM 1 4294-2011%
CrangapTHBIH METO/ OTIPEACICHHUS CCPHI B
HedTH B HePTCIPOAYKTAX METOOM
PEHTTEHO(ITYOPECUEHTHOM CIIEKTPOMETPHH Ha
OCHOBC DHCPIHH AHUCIICPCHOHHOTO

B3aMMOJCHCTBUA
Pazgen 8.016op mpo6 wu moaroroBka | Cceuika Ha crangapt ASTM D 4057 Practice for
o6pasuos. [Tynxkr 8.1 Manual Sampling of Petroleum and Petroleum

Products (PykoBoacTBo mo pyuHomy otO0py
npo6 HedTH M HedTENPOAYKTOB) OblIa
samenena va CT PK UCO 3170'-2006 «Hedtsb u
HedrenpoaykTel. Pyuneie MeToapr otOopa
mpoo»

Pazzen 8.0160p mpo6 wu moaroroBka | Cceuka Ha cranmapt ASTM D 4177 Practice
o6pasuos. [Nyukr 8.1 for Automatic Sampling of Petroleum and
Petroleum  Products  (PykoBoactso  ans
aBTOMarmueckoro orbopa mnpod HebTH H
Hedrenpoaykro) Obita 3amenena ma CT PK
UCO 3171'-2007 «Hedrenpoaykrsr. Kumxue
YIIIEBOAOPOB. ABTOMATHYCCKHM 0TOOpP mpoO
H3 TPyOOTIPOBOAOB»

TlosicHeHue:

Derenens cootsercms — (NEQ) HeoKBHBANCHTHBIH, BHECEHHBIE TEXHUYECKHE HM3MCHEHHS
00€CIIEUHBAIOT BEIIIOIHCHIE TPCOOBAHMIA HACTOALIETO CTAHAAPTA

ICrenens coorserctsus — IDT

IosicHenns - 3amMeHa HOPMATUBHBIX CCHUIOK TPOH3BEACHA C LEIBIO FAPMOHH3AIME HACTOSIICTO
cTazapTa ¢ 6asoil HopMaTUBHBIX JOKYMeHTOB PecnyGnunku Kaszaxcran.
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Ta6mua E.2 IlepeuyeHs TeXHU4YECKUX OTKJIOHEHHI MOIu(UIIIPOBAHHOIO
HAIHOHAJILHOI0 CTAHAAPTA 00ecreYHBAIOIIUX AJIbTePHATHBHBII BHIOOD

Pazpen, moapasaen, myHKT, NOAIMYHKT, Moanpuxanus
TabJuua, NPHIoKEHHE

Pazgen 11 «Pacaer», nommysxr 11.5 Jononnuts GopMynoit nis pacuera
MHTEHCUBHOCTH M3JTy4eHus I;

Pazpen 11 «Pacuer», noanyskr 11.6 JlononHuTts GOPMYIIOil 1M1 pacueTa YacTOThI
HMHTEHCUBHOTO u3ny4deHus R

Tloscuenne: J[JomonnmreneHble TpeOoBanust Kk  GopMmyne BBOAATCA Aad  OOCCIICUCHHS
aIbTEPHATHBHOrO MeToaa membitanus o HamwonamsHoMy cranzapty Kuraiickodt Hapomnoit
Pecniy6nuku GB 11140 Petroleum products — Determination of sulfur — X-ray spectrometry
(OmpenmeneHue cepbl  PCHTTEHOBCKOM — CIICKTPOMETPHM) M TapMOHH3ALMH  HACTOSLIETO
HauuoHanbHOro crangapra PecnyGmuku Kaszaxcran ¢ HammonaneHbiM cranmapom Kurakickoii
Hapoanoii Pecnybnuku GB 11140 Petroleum products — Determination of sulfur — X-ray
spectrometry (OmpeaencHue cepbl PEHTICHOBCKOH CIICKTPOMETPHH)

YK 662.75:549.863.006.354 MKC 75.080

KaroueBbie cioBa: HedTh W HEPTENPOAYKTHI, CIEKTPOMETPHA, Cepa,
PCHTTCHOBCKOE ~ M3JIyYCHHE, WCIbBITAHWe, JW3e/IbHOE TOIUIMBO, O€H3HH,
PEAKTHBHOC TOIUIMBO, KEPOCUH
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