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MNpepgncnoBne

1 MOATOTOB/IEH ®epepanbHbiM rocyfapCTBEHHbIM 6 AXETHBIM yupexgeHnem «Poccuiicknii
WHCTUTYT cTaHpapTmulayunn» (®rey «POT»), TexHNYeCKMM KOMUTETOM Mo cTaHgaptusauyum TK 031 «HedTa-
Hble TOMN/IMBA U CMa304YHble MaTepuasnbl» Ha OCHOBE COGCTBEHHOIO NepeBoAa Ha PYCCKUI A3blK aHITOA3bIYHOWN
Bepcun ctaHgapTa, ykasaHHOro B nNyHkTe 4

2 BHECEH TexHuyeckum KomuteTom no ctaHgaptusauum TK 031 «HedTAHble TONAMBa M CMa304Hble
Marepuasbl»

3 YTBEPXAEH N BBEAEH B ,LI,EI7|CTBI/IE Mpukazom PepepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuto 1 metposiornn ot 10 okTa6psa 2022 . Ne 1117-cT

4 HacToawwnin ctaHfapT aBnseTca MoaAn@PULUNPOBaHHbIM NO OTHOWEHUO K cTaHaapTy ACTM [2622— 16
«CTaHAapTHbIi MeToq onpefeneHns cepbl B Hed)TeNPoOAYyKTax peHTreHoyopecLeHTHON cnekTpomeTpuei ¢
ancnepcuein no gnvHe BonHbl» (ASTM D2622— 16 «Standard test method for sulfur in petroleum products by
wavelength dispersive X-ray fluorescence spectrometry», MOD) nyTem m3ameHeHuUs OTAeNbHbIX hpa3 (cnos.,
CCbI/I0OK, 0603HAYeHNin), KOTOpble BblAe/eHbl B TEKCTE KYPCMBOM, a TakXe MCKIIYEHUA CCbIIOK Ha cTaHAapTbl
ACTM.

CtaHpgapT ACTM paspabotaH nogkomutetom [02.03 «DnemMeHTHbIn aHann3d» komuteTa [02 «HedTe-
NPOAYKTbl M CMa304YHble MmaTepuasnbl» AMEPUKAHCKOro obuiecTsa nNo ucneitaHnam un matepunanam (ACTM).

HanMmeHoBaHue HacToAWeEro ctaHgapTa M3MEHEeHO OTHOCUTE/IbHO HAUMEHOBAaHMWA yKa3aHHOro ctaHgap-
Ta gnsa npuBeaeHuna B cootBetctBue ¢ FOCT P 1.5—2012 (nyHKT 3.5)

5 BBAMEH IOCT P 53203—2008

MpaBuna NpMMeHeHMss HACTOSILLEr0 CTaHgapTa YyCTaHOBMEHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-d3 «O cTaHgapTwusauun B Poccuiickoli ®epepayumn». NHdopmauus ob ms-
MEHEHUSIX K HaCTOsILLEMY CTaHgap Ty Ny6AnKyeTCs B eXerofHoM (N0 COCTOSIHUIO Ha 1siHBaps TekKyLllero
roga) MHOPMAaLMOHHOM yKasaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MeHeHWUl
M NonpaBoK — B €XeMeCcsAYHOM MHOpPMaLMOHHOM YyKasaTesne «HauuoHanbHble cTaHAapThi». B cnydvae
nepecmoTpa (3ameHbl) WM OTMEHbl HACTOSALWEr0 CTaHjapTa COOTBeTCTBYyLWee yBeAoMeHne GyaeT
ony6/IMKOBAHO B 6/MXailLEM BbINMYCKE €XEeMEeCSYHOro WMH(OPMAaLUMOHHOIO yKasaTens «HauvwoHasbHble
cTaHgapTbi». CooTBeTCTBYOLWAs MHopMaLMs, yBeAOMIEHNE N TEeKCTbl pasMelanTCcs Takke B WH-
dhopMaLMoHHOl cucTeme 06LLEr0 NOMbL30BaHNA — Ha ohuymasibHOM caliTe defepasibHOro areHTcTBa no
TEXHUYECKOMY PETY/IMPOBAHNIO U METPOSIONMN B CETU MHTEepHeT (WWw.Ist.gov.ru)

© OgopmneHne. drey «PCT», 2022

HacTosiwuii cTaHgapT He MOXeT GbiTb MOMIHOCTHLIO WM YAaCTUYHO BOCMPOM3BEEH, TUPAXUPOBaH M pac-
npocTpaHeH B KayecTBe opuLMaNbHOIO U3gaHusa 6e3 paspeweHua defepasbHOro areHTCTBa No TEXHUYECKO-
My peryfimpoBaHui 1 MeTposioruu
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HALULWOHAIANDBHGBbBI N CTAHAOAPT POCCUNMNCKOMN PEOLEPALUNMN

HE®TEMNPOAYKTbI

OnpegenieHne cepbl METOAOM PEHTFEHOM/TYOPECLEHTHOW CNEKTPOMETPUM
c aucnepcueli No A/IMHE BOJHbI

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

[ata BBegeHuna — 2023—02—01

1 O6nactb NpUMeHeHus

1.1 HacTosawwmii cTaHAapT ycTaHaBNMBaeT MeTof onpefersieHns copepxaHua obuweli cepbl B HeddTU ”
HedTenpoaykTax, KOTopble SIBAATCSA 0A4HO(A3HbIMU U XUAKUMU NPU YCNOBUSAX OKpYyXatolwei cpefbl, nepexo-
OAWNWMMN B XMAKOE COCTOSHME MPU YMEPEHHOM HarpeBaHWW UAM PacTBOPMMbIMU B YIIEBOAOPOAHBIX PacTBO-
putenax. K Taknm npoaykTtamMm OTHOCATCA AU3eNibHble Ton/iMBa, TonsinBa AnAa peakTUBHbIX ,u,eraTeneVl, Kepo-
CWH, Apyrve ANCTUNNSATHbIE TONNMBA, HaTa, TONOYHbIA Ma3yT, 6a30Bble CMa304Hble Macna, rugpaBavyeckune
mMacna, HedTb, HE3TUIMPOBAHHbLIN GEH3NH, CMecn 6eH3nHa n 3TaHo/a M 6MoaM3enbHOEe TONJIMBO.

1.2 Avana3oH onpeAensieMblX KOHUEHTpaUMWii No HacToAweMmy cTaHAapTy cocTaBnseT oT 3 Mr/kr 06-
uen cepbl [3HayeHne obbegUHEHHOTO Npeaena kKonmyecTBeHHoro onpepgeneHns (PLOQ)] ao 4,6 % macc.*
(HauBbIClWIEee 3HAUYEHNEe cofepxaHua obwel cepbl B o6pasuax, MCNOMb3yeMbiX Npyu NpoBefEeHUN Mexaabo-
paTopHbIX UCAbITAHUN).

MpumeuaHune 1— O6oOpysoBaHWE, UCMO/Ib3YEMOE B HACTOSILLEM METOAE MCMbITaHUii, MOXeT OT/MYaThbCs Mo
UYBCTBUTE/ILHOCTW. BO3MOXHOCTb NPUMEHEHUs1 JaHHOTO MeToZa NpW COAepXaHuu cepbl MeHee 3 MI/Kr cnegyeT onpege-
NATb B KAXA0M KOHKPETHOM c/lydae ANa BOTHOAMCNEPCUOHHBLIX pPEeHTreHoglyopecueHTHbIX npuéopos (WDXRF), no3Bso-
NALLWNX U3MepsATL 60/1ee HU3KME 3HAUEHUS, OAHAKO MPELU3MOHHOCTL HACTOSILLErO METOAA B TAKOM c/lyyae HempyMeHUMa.

121 3HauyeHUs npepgena KonuvyecTtBeHHoro onpepeneHusa (LOQ) M NpeuMsnoHHOCTb MeTofa AN uUc-
NbiTaTeNbHOro 060pyAO0BaHNA KOHKPETHOW nabopaTtopmMn 3aBUCAT OT MOWHOCTM UCTOYHMKA npubopa (Hu3kas
NN BbICOKas MOLWHOCTb), TMNa npo6bl U NpaKTUKW, yCTAaHOBJ/IEHHOI B nabopaTopuu, ANs UCNbITAHUI MO Ha-
cToAWEeMYy cTaHAapTy.

1.3 Mpob6bl ¢ cogepxaHnem cepbl 6onee 4,6 % macc, paszbaBnsawT, 4TO6Gbl cogepxaHue cepbl 6bINO B
Anana3oHe onpefensemMblX KOHLEHTpauuii HacTosiwero metoga. MNpeun3MOHHOCTL pe3y/bTaToB WUCNbITAHUA
pa36aBneHHbIX NPO6 MOXET OT/IMUATLCA OT yka3aHHOW B pasgene 14.

1.4 Pe3ynbTaTbl UCNbITaHNS eTy4ynx npo6 (Hanpumep, 4N 6E€H3MHOB C BbICOKMM 3HA4YE€HUEM [aBneHus
HacCblWEHHbIX NApPOB WM Nerkux yrneBoAopoA0B) MOTyT He COOTBETCTBOBATb YCTAHOB/MIEHHOW NpeLu3noHHO-
CTW M3-3a YAaCTUYHOW MOTEPU HEKOTOPbIX JIETKONETYUYUX COEAUHEHUI NpU NpOBeAEeHUU UCMNbITaHUSA.

1.5 OcHOBHOe npeanonoXeHue HacToAWero metofa UCMbITaAHWA 3akaw4vyaeTcsds B TOM, 4TO MaTpuubl
CTaHAapTHOroO UM McNbiTyemoro o6pasyoB Haumbonee 6AM3KM APYr K APYry WM YUYTeHbl pasnuvumsa maTtpuy
(cm. 12.2). HecooTBeTCcTBUE MaTpuLy KannbpoBOUYHOro pacTtBopa M UCMNbITyeMoro ob6pasua MOXeT 6biTb 006Y-
C/TOB/IEHO pas3NNYHbIM COOTHOWeHMem C/H B npo6ax n KaNnnbpoBOUYHbLIX pacTBOpax UaM NpUCyTCTBUEM APYTUX
Melwawlnx reTepoatomoB nUnnM coeguHeHnin (cm. Tabnuyy 1).

* CoOTBeTCTBYeT 3HaueHunto 46 m103 mr/kr.

M3pgaHne odpuymnanbHoe
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Ta6nuua 1— KoHUEHTpauMu MellalumMx 31eMeHToB (BellecTs)

HanmeHoBaHue ,D,onyCKaemoe 3HauyeHune, % macc., He bonee
docop 0,3
LinHK 0,6
Bapwii 0,8
CsuHel, 0,9
Kanbuwnii 1,0
Xnop 3,0
Kucnopog, 2,8
MeTunosble acupbl XUpHbIX kKucnot (FAME) 25,0
3T1aHon 8,6
MeTtaHon 6,0

1.6 3HaueHus, NpuBeAEHHbIe B eAnHULLAX cucTeMbl CU, SSIBNAIOTCA CTAHAAPTHLIMU.

1.7 MpuMeHeHUe HacTosiLero ctaHgapTa CBA3aHO C WCNONb30BAHMEM OMAaCHbLIX peakTMBOB, MaTepua-
noe, onepauuii n 060pyaoBaHusl. B HacTosaleM cTaHAapTe He NPeAyCMOTPEHO pacCMOTpeHne BCex BONPOCOB
o6ecneveHna 6esonacHocTu. Monb3oBaTeNib HACTOALLEr0 cTaHAapTa HeceT OTBETCTBEHHOCTb 3a yCTaHOB/e-
HVWe COOTBETCTBYHLWMX NpaBu/l 6€30MacHOCTH U OXpaHbl TPyAa, a Takxe onpeaesnsieT Lenecoo6pa3HoCcTb Npu-
MEHEeHUs1 3aKoHoAaTebHbIX OTPaHMUYEHUt nepes ero UCNoNb30BaHUEM.

2 HopmaTuBHbIE CCbIJIKU

B HacTosfwWwem cTaHgapTe NCNO/b30BaHbl HOPMaTWBHbIE CChIJIKW Ha crepylume ctaHgapThbl:

FOCT 2517 HethThb 1 HedpTenpoaykThl. MeToabl oT60pa npob

FOCT 31873 HethTb 1 HechbTenpoaykThl. MeT oAbl py4yHOro oTb6opa npob

FOCT 32139 HedbThb 1 HedbTenpoaykThbl. OnpefeneHne cogepXxaHusa cepbl MeTOLOM aHeproaucnep-
CVOHHOI peHTreHo/TlyopecLeHTHON CNeKTpoMeTpum

MpumevyaHne — Tpy NOAbL30BAHMM HACTOSAWMM CTaHAapTOM LesecoobpasHo NMpoBepuTb AelicTBME CCbl-
JNIOYHbIX CTaHAapTOB (CBOAOB NpaBua) B UH(POPMALMOHHON cucTeme 06LLEro NOMb30BaHUSA — Ha ouuManbHOM caiiTe
denepanbHOro areHTCTBa No TEXHUYECKOMY PeryiMpoBaHui0 U MeTPosiorun B ceTu VIHTEpPHET WAn No eXerogHomy WH-
hopmaLnOHHOMY yKa3aTento «HaluuoHalbHble CTaHAapTbi», KOTOPbIA ONyG/MKOBAH MO COCTOSHWUIO Ha 1 sSHBaps Teky-
Lero roga, M no BbIMyCKaM eXemMeCAYHOro MHAOPMALMOHHOIO ykasatens «HauuoHasbHble CTaHA4apTbl» 3a TeKyLuil
rog. Ecnv 3ameHeH CCbI/IOYHbIA CTaHAAPT, Ha KOTOPbIA AaHa HejaTupoBaHHas CCblfika, TO peKoMeHAyeTCs MCMo/b30-
BaTb AECTBYIOLLYI0 BEPCUIO 3TOTO CTaHAapTa C YYeTOM BCEX BHECEHHbIX B AAHHY BEPCUI0 U3MeHeHwih. Ecnu 3ame-
HEeH CCbI/IOYHbI/i CTaHJapT, Ha KOTOpbIA AaHa AaTUpOBaHHas CCblflka, TO PEKOMEHAYEeTCsl UCMO/b30BaTh BEPCUIO 3TOrO
cTaHfapTa C ykasaHHbIM Bbllle rOA0M yTBEPXAEHUA (NPUHATUA). Ecnn nocne yTBEpXAeHUA HacTosAlero ctaHgapTa B
CCbIJTIOYHbIA CTaHAAPT, Ha KOTOPbI faHa faTUpOoBaHHAs CCblflka, BHECEHO M3MEHEHME, 3aTparvBaiolee nosioxeHne, Ha
KOTOPOEe AaHa CCbifika, TO 3TO NOJIOKEHUE peKkoMeHAyeTcsl NPUMeHATL 6e3 yyeTa JaHHOro M3MeHeHusi. Ecnu ccblnou-
Hblli cTaH4apT OTMeHeH 6e3 3amMeHbl, TO NOJIOXKEeHNe, B KOTOPOM AaHa CCbl/IKa Ha HEro, peKkoOMeHAyeTcs NPUMEHATb B
4yacTu, He 3aTparvBalLLein 3Ty CCbIKy.

3 CyuwHocTb MeToga

MomewatoT ob6pasel, B MyYOK PEHTTEHOBCKOrO W3/ly4eHUs W NU3MEPSAI0T NUKOBYK WMHTEHCMBHOCTbL Ka-
NIMHWH cepbl Npu AnnHe BOAHbI 0,5373 HM. 3HayeHne (POHOBOW MHTEHCMBHOCTU, U3MEPEHHON MPU PEKOMEH-
ayemoin gnuwHe BonHbl 0,5190 HM (0,5437 HM — Ana ny4yeBOW TPYyOGKM C poAMEBLIM aHOAOM), BbluMTalT U3
3HAaYeHUs NMUKOBOW WMHTEHCMBHOCTU. CpaBHMBAIOT NONYYEHHYK YUCTYH CKOPOCTb cyeTa MMNYNbCOB C Npefj-
BapuUTE/IbHO NOCTPOEHHOW KanubpoBOYHOI KPUBOW AN hOpMyol BblYMCAEHNA COAEPXaHUSa cepbl B MUNNU-
rpammax Ha kKunorpamm uam npoueHTax no macce (cm. pasgen 12).
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4 TlpumeHeHue

4.1 HacTtoAwuniAi meton nNo3BosseT 6bLICTPO M TOYHO onpefennTb 06w ee cofepXxaHue cepbl B HEPTU U
HedTenpoAyKTax ¢ MUHMUMAaNbHOW NOATOTOBKON NPo6bl. MPOAONXKUTENBHOCTL aHanansa oagHoro obpasua obbiy-
HO cocTaBnsieT oT 1 40 2 MUH.

4.2 KayecTBO MHOIMx HeTENpPoLYKTOB 3aBUCUT OT COfepXaHus B HUX cepbl. NHpopmaunsa o cogep-
XaHun cepbl HeobxoauMa ANSA opraHu3auumu npoueccoB nepepaboTkn. OrpaHuUyYeHUs copepxaHusa cepbl B
HEKOTOpbIX BUAAX TON/MBA YCTAHOB/IEHbl B HOPMAaTUBHbLIX MPaBOBbIX akTax, MPUHATbHIX efepabHbIMU, TOCY-
[apCTBEHHLIMW UM MECTHbIMU OpraHamu ynpasseHna*.

4.3 HacToAawWwmm mMeToLOM OnpefenstoT COOTBETCTBME COAepXaHUA cepbl B HeddTU MNn HedTenpoaykTe
TeXHNn4Yeckum TpeboBaHUAM WU fMpefesbHbiM 3HAYEHUAM, pernaMeHTUpyemMblM HOPMaTUBHbIMW NPaBOBbIMU
aKkTamu.

4.4 Ecnn MeToA NPUMEHSIT A8 UCNbITAHUA HedTenpoAyKTOB C MaTpuLaMmm, 3HauymTenbHO OTANYaK LW K-
MWUCA OT MaTpuL KannbpoBOUYHbIX PACTBOPOB Ha OCHOBe 6enoro macna, npoueaypbl NPUroTOBAEHUA KOTOPbIX
yCTaHOBJ/IEHbl B HAcToALWEM cTaHgapTe, TO MPU MHTepnpeTauuy pesynbLTaroB clefyeT yunTbiBaTb PeKOMeHaa-
unun, npuBefeHHble B pasgene 5.

MpumeuaHue 2— BPoccuiickoin depepauyn AeNCTBYIOT Takke albTepHaTVBHbIE METO/b! ONpeaeneHus
cofiepxaHus cepbl, Hanpuvep MNOCT 32139.

5 TlMomexu

5.1 EcCnn 3NneMeHTHbI# cocTaB nNpo6Gbl (3a UCKIOYEHWEM Cepbl) 3HAYMTENbHO OT/MYaeTcs OT cocTaBa
KafM6pOBOYHbIX PACTBOPOB, MOXHO MOJyYUTb OWMNGOYHbIE pe3ynbTaThl COAepXaHus cepbl. Hanpumep, pas-
nuuve B COOTHOWeEHWU yrnepoga v Bogopoda B npobe M B KAMBGPOBOYHLIX pacTBopax BHOCUT OWMWGKM B
pe3ynbTaTbl onpegeneHns. HekoTopble MelwatwWwmne 31eMeHTbl (COeAUHEHUS) U KOHLEHTPaLUKN, Npu KOTOPbIX
NPosiBNSAEeTCS WX BAMAHUE, NpuBeAeHbl B Tabnuue 1. Ecnu u3 onvcaHus npobbl MM no pesynbTaTtam WCMbl-
TaHMA YyCTAHOB/IEHO, YTO OHA COAEPXMUT 3/IeMEHTbl (COeAuHeHus), ykasaHHble B Tabnuue 1, KOHUEHTpauus
KOTOpbIX paBHa WAW NpeBbilWwaeT 3HaueHUs B Tabnuue 1, Takylo npoby cnepyet pa36aBuTb pacTBOPUTENEM,
He cofepXalum cepy, AN CHUXEHUS BAUSHWA AAHHOTO 3fieMeHTa (CoeAauHeHuns).

MpumeyaHne 3— KoHUeHTpaLuy NepBbiX CEMW 3/IEMEHTOB, YKa3aHHbIX B Tabsvue 1, onpegeneHsl Bblyucne-
HWEM CYMMbl MacCoBbIX KO3 MULMEHTOB MOIMOLEHUSA KaXA0r0 NPUCYTCTBYIOLLETO 3/IeMEHTa, YMHOXEHHbIX Ha MaccoBYIO
[O/0 AAaHHOT0 3/1eMeHTa. BbluncneHus npoBoawnan ans pasbaBneHHbIX NpeacTaBuTeNlbHbIX NPo6, cogepxawmx npuéniu-
3uTesibHO 3 % mewatowmnx sewects 1 0,5 % cepbl.

5.2 TonnmeBa ¢ 601bW MM COAEpPXaHUEM MeTUNOBbIX 3PMPOB XUPHbIX knucnot (FAME), aTtaHona u meTta-
Hona (cMm. Tabnuuy 1) UMET BbICOKOE COfepXaHue kucaopoga, 4to NPUBOANT K 3HAYNTENbHOMY NOT/OWEHNIO
Ka-n3nyyeHuns cepbl U MNOJYYEHUIO 3aHWXKEHHbIX 3HAYEHUW cofepXaHua cepbl. Takne TONAMBA MOXHO MCMbI-
TbiBaTb MO HacCTOAWEMY cTaHgapTy C MCNOMb30BAHUMEM MNOMNPaBOYHbIX KO3 duuneHToB (NpU KannbpoBKe C
npumeHeHnem 6en0ro macsa) Unm KannbpoBoYHbIe pacTBOPbl FOTOBAT TakMMm o6pa3om, 4YTOOblI OHM COOTBET-
CTBOBa/IM mMaTpuue ucnbityemol npob6el (cm. 11.5).

5.3 HedTenpoAyKTbl, cOCTaB KOTOPbIX OT/MYaeTcsa OT cocTaBa 6es0oro macna, ykasaHHoro B 7.5, MOX-
HO WCMbITbIBATbL MPWU WUCMNOJIb30BAHUU KaNWBPOBOYHBLIX PacTBOPOB, NMPUIOTOB/IEHHbLIX U3 6a30BbIX BeLWecTB C
TakMm Xe WM aHanorMyHbIM cocTaBom. Hanpumep, 6eH3UH MOXHO MOAennpoBaTb CMeWweHneM U300KTaHa u
TONyona B COOTHOWEHUN, NPUBNN3NTENBHO COOTBETCTBYHOLLEM (PakTMY4ecKOMY COAEPXaHUI0O apoMaTuyeckmx
yrnesoAopoAoB B UCMbITYyeMbIX npobax. cnonb3osaHne KannbpoOBOUYHLIX PAcTBOPOB, NMPUTOTOB/IEHHbLIX C UC-
no/sib30BaHMeM Takoro CMOAEe/NIMPOBAHHOIO 6eH3MHa, MOXET MPUBECTU K NONy4YeHU0 60/1ee TOYHbIX pe3y/ib-
TaToB MO CPaBHEHMWIO C pe3ynbTaraMmu, NojyvyaeMbiMW MPU UCNONb30BAHUU KanNMOGPOBOUYHbLIX PacTBOPOB Ha
ocHoBe 6esioro macna.

5.4 lns onpepgeneHns CoAepXaHusa cepbl NpeanonoxXmnTenbHo 6onee 100 Mr/Kr B CMa3oyHbIX Macnax
M npucagkax K HUM peKkoMmeHayeTCs UCNOoNb30BaTh APYroi MeToh UCMbiTaHus, npeaycMmaTpuBaloLWmnii npu-
MEHEeHNe MeX3fieMeHTHbIX MoNpPaBoYHbIX KOIPULMEH T OB.

* Ha TeppuTopun rocyapcts — 4Y1eHoB EBpa3niickoro 3kOHOMMYeCKOro cor3a AelicTByeT TeXHUYeckuii pernameHT
TamoxeHHoro coto3a TP TC 013/2011 «O TpeboBaHUAX K aBTOMOOGUbLHOMY U aBUALMOHHOMY 6GeH3VHY, AM3efIbHOMY ”
Cy0BOMY TOMN/MBY, TONAUBY AN PeakTUBHbIX ABUraTene n masyty».
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6 Annaparypa

6.1 CnekTpomeTp peHTreHodyopecueHTHbIli ¢ BoNHOBOW agucnepcueid (WDXRF), ocHalweHHbIli 060-
pyfoBaHMeM AN AeTeKTUPOBAHUSA PEHTIEeHOBCKOro U3/yYeHUs B AuManasoHe ASIMH BOAH NPUBNN3NTENbHO OT
0,52 po 0,55 Hm (B YyacTHOCTW, Npun AnnHe BONHbI 0,537 HM). AnA obecnevyeHUss oNTUMaNbHON YyBCTBUTENb-
HOCTW MO cepe Npubop AOJ/HKEH BKAKYATb cCrefylline 3/IeEMEHThI.

6.1.1 OnTuyecknii NyTb, COOTBETCTBYWLMNA TpebOBaHMAM WU3roTOBUTENSA npubopa, NpPeanoyYTUTENbHO
npoayBaeMblli rennemM; UCNosb3oBaHue BO34yxa WUau as3oTa MeHee NpefnoYTUTENbHO.

6.1.2 INCKpMMMHATOP UMMNY/ILCOB MO aMNANTyAEe WUAN NO IHEepPrun.

6.1.3 leTekTOop, o6ecneynBawWwuii 4eTeKTUPOBaAHNE PEHTIEHOBCKOrO M3NyYEeHUSA C ANNHOW BOJMHbI B 3a-
sABIeHHOM Anana3oHe (npubnusuntensHo ot 0,52 ao 0,55 HM).

6.1.4 Kpuctann-aHanusatop, obecneunBawwuii gucnepcuto Ka-nsnyyeHms cepbl U (QOHOBOFO PeEHTre-
HOBCKOrO M3/y4yeHusa B npejesiax AmanasoHa yrnoB UCNob3yemMoro cnektpoMmetpa. O6bIYHO NMPUMEHSAIOT rep-
MaHuin nnu neHtasputput (PET). JonyckaeTca no cornacoBaHuWio ¢ M3rotosutesem npubopa ucnonb3oBaTb
Apyrue matepuansl.

6.1.5 PeHTreHoBcKas Tpybka, obecneunBatowas Bo3byxaeHne Ka-usnyyeHusa cepbl. [TpUMeHAOT TPYOKK
C poAMeEBbLIM, XPOMOBbLIM WX CKaHAWEBbLIM aHOLOM. [lonyckaeTcsa UCNOMb30BaTb TPYOKM C APYrMMKU aHodamu.

MpumevyaHune 4 — O6nyyeHUe W3BbLITOUHLIM BbICOKOIHEPTETUYECKUM U3/yYEHUEM, TEeHepPUPYEMbIM PEHTre-
HOM/IYOPECLLEHTHLIM CMEeKTPOMETPOM, OnacHo Ansi 3[0poBbs. OnepaTop AO/MKEH NPUHUMATb COOTBETCTBYIOLIME Mepbl
LNsi NpefoTBpaLleHusi 06/1y4eHNs] He TOSIbKO NPSIMbIMU PEHTTEHOBCKAMM Sly4aMu, HO TaKKe U BTOPUYHBLIM WU paccesiH-
HbIM U3/ly4eHNEM. PEHTIEHO/TYOPECLLEHTHBIV CNEKTPOMETP CrefyeT aKCMayaTpoBaTb B COOTBETCTBUM C HOPMATUBHbLIMM
NpaBoBbIMI aKTaMu, PEryimpyroLmMiy UCMNob30BaHNe UOHU3NPYHOLLETO U3/TyYeHUs.

6.2 AHanuTnyeckne Bechbl, obecrneunBarwL e nosyvyeHne pesynbTartoB B3BewwmsBaHusa o 0,1 mr gna Ha-
BECOK Maccoil meHee 100 r.

6.3 [lonyckaeTcsa Ucnonb3oBaThb annapaTypy u cpeacTBa usamepeHusa (CU), oT/IMUYHbIE OT yKasaH-
HbIX, C XapaKTepucTNKaMM He XyXXe YCTaHOB/IEHHbIX HACTOALWLNM CTaH4apToM 1 obecneunsaroLme nonay-
YeHne AOCTOBEPHLIX pe3yibTaTOoB onpenesieHnA.

7 PeakTnBbl 1 MaTepuasbl

7.1 YucToTa peakKTMBOB U MaTepuasnoB

Ecnn HeT Apyrux ykasaHuin, cnefyeT ucnonb3oBaTb peakTuBbl kBanugukaumm 4. 4. a. jonyckaetcsa uc-
nofb30BaTb peakTUBbl APYrOi CTeneHn YUCcToThbl, €CNu NpeaBapuTesnibHO YCTAHOB/EHO, YTO CTEMeHb YNCTOThI
AaHHbIX peakTUBOB A0CTATOYHO BbiCOKasA M MNPU UX MCNOMb30BAHUMN HE YMEHbLUAETCA TOYHOCTb ONnpefeneHuns.

JonyckaeTca NCNosib30BaTb peakTWBbl N MaTepuasbl, OT/INYHbIE OT YKasaHHbIX, C XapakTepucTu-
KaMn He XyXXe YCTaHOBMEHHbIX HACTOAWMUM CTaHgapToM M obecneynBarLme nNoayyeHne LOCTOBEPHbIX
pe3ynbTaToB onpeeneHus.

7.2 On-H-6yTuncynbcug (DBS) BbICOKON CTENEHW YUCTOTbl C aTTECTOBAHHBLIM 3HAaYeHWEeM COoAepXaHus
cepbl. Mpy pacyeTe TOUYHbIX KOHLEHTPaLUin KannbpoBOUYHbIX pacTBopoB (cM. 9.1) cnefyeT ucnonb3oBaTh aTTe-
CTOBAHHOE 3HayeHWe cojepxaHusa cepbl U YNCTOTY maTepuana. (MpepynpexaeHne — Aun-H-6yTuncynbdug
ABNAETCA BOCNAAMEHSAKWMNMCA U TOKCUYHBIM Bel,ecTBOM. PacTBopbl 4yepe3 HECKO/IbKO MecsleB nocsie ux
NPUroTOB/IEHUA MOTYT 6bITb HECTAOUNBbHBIMNU.)

MpumeuyaHue 5 — BaxHa He TO/IbKO YMCTOTA, HO W COAEPXaHWE CEepbl B AWU-H-GYTUACYNbMUAE, NOCKObKY
npuMecu MoryT 6biTb TakkKe CepoCcoepXaliumu coeAnHeHuamu. Ons onpefeneHus cofepxaHus cepbl pas6asnsi-
0T AW-H-6YTUNCYNbUA 6enbiM MacioMm (N0 Macce), He CoAepXaliMm cepy, U aHanu3upyloT NPsSMbIM CpPaBHEHWEM CO
CTaHZapTHbIMK 06pasLaMn HaunoHanbLHOTo MHCTUTYTA CTaHAAPTOB M TexHonornii (NIST) unm ctaHgapTHLIMU 06pasyamm
LPYrMX HaLMOHaNbHbIX OpraHusauuii No cTaHgapTusauum.

7.3 KOHTpO/bHble obpa3ubl Ans KOoppekuun gpeida (Nnpn Heo6Xo0ANMOCTN)

B kayecTBe KOHTPO/NbHbIX 06pa3LoOB ANs Koppekuuu gpeliha cnegyeT NpUMeHATbL maTepuasnbl no-
CTOSIHHOro cocTaBa, cTabusibHble NPU MHOFOKpPaTHOM BO3AeliCTBUM PEHTIEHOBCKOrO M3/ly4YeHus. PeKoMeHay-
eTCs UCMNO0/Ib30BaTb CTabUbHbIE XWUAKOCTU, HANMPUMEP NOMUCYNb(UAHbIE MAc/a, CTEK/IO0 WU MeTananyeckme
o6pasubl. He gonyckaeTcs NPUMEHSTb XWUAKOCTU, CNPEeCCOBaHHble MOPOLKA U TBEPAbIe MaTepuasnbl, KOTopble
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pasnaraiTca NpM MHOTOKpaTHOM BO34EWCTBUM PEHTTeHOBCKOTO WU3nyyvyeHus. MNpuMmepamu NpUToAHbIX Cepo-
cofepxalmnx mMaTtepmanoB ABAATCA BOCCTAHOBNEHHbIN XNAKNIA HedTenpoaykT, MeTannn4yecknuin cnaas uam
OVCK N3 cneyeHHOro ctekna. CKOpocTb cyeTa M BpeMs cyeTa MMMNYNbCOB A1 KOHTPO/IbHOTO 06pasua fO/DKHbI
obecneynBaTb OTHOCUTE/IbHYK MOrpPelHOCTb cyeTa MeHee 1 %. CKOpOCTb cyeTa UMNY/NbCOB A1 KOHTPO/Ib-
HOro obpasua onpepgensatwT npun kannbposke (cm. 9.4) n ewe pas — nNpu npoBefeHnn ucnoiTaHma (cm. 10.1).
MonyyYyeHHble 3HAYEHNSA CKOPOCTK cyeTa MMMNY/NbCOB MCNOMbL3YKT A4S BbIUMCAEHUA MONPABOYHOIO KO3 uum-
eHTa gna koppekuum gperida (cm. 11.1).

7.3.1 ABTOMaTMyeckasa Koppekuusa ppeindga 06bIYHO NpeAycMOTpeHa MporpaMMHbIM ob6ecnevyeHuem,
BblUMCMIEHNE TaKXe MOXHO BbIMOMHATb BPYYHYI. 19 PEHTIEHOBCKUX MPUMOBOPOB C BbICOKON CTabWbHOCTbIO
Be/IMYMHA MOMNpaBoOYHOro KoadpuumneHTa AN Koppekuum gpeiiha MoXxeT He3HAUYNTEIBHO OT/iMYaThCA OT efu-
HULbI.

7.4 NonucynbcugHoe macno

OO6bIYHO MCNONb3YKT HOHUANOAUCYNbMUAbLI C U3BECTHbBIM COAEepXaHWeM cepbl, B NpoueHTax, pasbas-
neHHble B yrnesogopogHoii matpuue. (MpepgynpexaeHne — MoxeT Bbi3biBaTb aNfiepruieckne peakuumu
KOXW.)

MpumeuyaHue 6— MonucynbuaHble Macna UMEKT BbICOKYIO MOJIEKY/ISIPHYI0 Maccy U 60/blUoe CofepXaHue
cepsbl (80 50 % macc.). OHu 06nagatoT NPEBOCXOAHbIMU (hM3MYECKMMM CBOCTBaAMM, HANPUMEP HU3KOW BSA3KOCTbIO, HU3KOW
NeTyyecTblo, NMeIT AINTENbHbIA CPOK XpaHeHUs, MOSTHOCTbIO CMeLlnBatTcs ¢ 6enbiM Macniom. MonvcynburgHbie Mmacna
[OCTYNHbI B Npofaxe. [na onpefeneHns coAepXaHus cepbl pas36aBnsioT KOHLEHTPAT Nosmcynb@uaHoro macna 6enbiM
Mac/ioM, He CoAepXallum cepy, U aHa/nn3mpylT NpPsiMbIM CPaBHEHUEM CO CTaHAapTHbIMK o6pasyamu HaumoHasibHOro
MHCTUTYTa cTaHfapToB u TexHonornin (NIST) wau ctaHAapTHbIMM 06pasuamy ApYrux HauMOHaNbHbIX OpraHv3auuii no
cTaHJapTu3auum.

7.5 MunHepanbHoe 6enoe macno

MwunHepanbHoe 6enoe macno ksanudumkayum Xx. 4. (unctoTta knacca ACS) c cogepxaHuem cepbl MeHee
2 Mr/kr unm gpyroe cooTBeTcTBylLW,ee 6a30Boe Bel,ecTBO, cofaepxkaliee mMeHee 2 Mr/Kr cepbl. Ecnu npepg-
nonaraeTcs, 4TO NpU MUcnbiTaHUM ob6pasua byaeT NONyyYeHO HU3Koe copepxaHue cepbl (MeHee 200 mr/kr), To
TaKkoe cofepxaHue cepbl B 6a30BOM BellecTBe AO/HKHO ObiTb YUTEHO NMPU BbIYUC/IEHUU COLEPXAHUA Cepbl B
kanmbpoBo4yHoM pacTBope (cM. 9.1). Ecnum copgepxaHue cepbl B pacTBopuTesie WA peakTuBe He aTTecToBaHoO,
ero cnepyet NpoBepuUTb Ha OTCyTCcTBME cepbl. Mpu NPUroToBAEHUMN KannbpOBOYHbLIX PAcTBOPOB UCNONb3YHOT
peakTuBbl CaMOW BbICOKO/ CTEMEHW 4YUCTOTbl. TakXe BaXHO M3MepsATb COOTHoweHue C/H (cm. pasgen 12 u
pucyHok 1).

OTHOCUTE NIbHAsA YyBCTBUTE/ILHOCTL

1— un300KTaH; 2 — 6enoe MUHepasibHoe Macno; 3 — Tosyon

PrcyHoK 1— 3aBMCMMOCTb OTHOCUTE/IbHOI YYBCTBUTENBHOCTM OnpeaeneHns cepbl 0T cooTHoweHna C/H



FOCT P 53203—2022

7.6 MneHka, NponycKallias PeHTreHOBCKOe M3/lydyeHue

MpuMeHAT N6YI0 NAEHKY, NPOMNYCKaloLWYy0 PEHTTEHOBCKOE M3/lyyeHue, CTONKYH K BO3AeliCTBUIO Npo-
6bl M He cojepxallyl cepy, — NOAUIPUPHYH, NOMUNPONUIEHOBY, NONNKAPGOHATHYIO WMAW NOMUUMULHYIO.
CnepyeT yuuTbiBaTb, 4TO 06pa3ubl C BbICOKMM COAEPXAaHWEM apoMaTU4ecKux YyrneBoAopoa0B MOryT pacTBoO-
pPATb NONNIMUPHYIO U NOMKAPOOHATHY NJIEHKY.

7.7 Ta3zo06pasHbiii rennii YyuctoTo He meHee 99,9 %.

7.8 Ta3 Ans HAMOJTHEHNSA cUYeT4YMKa, UCMOb3yeMblii B npubopax, 060pyA0BaHHbIX MPOTOYHbLIMKU NPOMNOP-
LMOHaNbHbIMU cyeTYMKamu. YncTtoTa rasa A8 HanoO/IHEHUS CYeTUYMKA L0/MKHA COOTBETCTBOBAaTh TPe6OBaHMAM
n3rotoBuTensa npubopa.

7.9 KioBeTbl (0AHOpPa30Bbie U MHOTOpa3oBble), YCTONUYNBbIE K BO3AENCTBUIO 06pa3L0B U NPUToAHbIe ANSA
pasmMepoB npuMeHsemMoro cnekrpometpa. [pu onpegeneHnn CBEPXHU3KUX 3HAUYEHWUN codepxaHus cepbl
(MeHee 50 Mr/kr) npeanoyYTUTENIbHO UCMO/bL30BaTh O4HOPA30Bble KHOBETHI.

7.10 O6pasubl A5 NPOBEPKM KanubpoOBKM, npepcTaBnawulive cob6oii Npobbl OAHOTO WAN HECKOSIbKUX
06pasuoB HEPTN UM XUAKUX HEDTENPOAYKTOB C M3BECTHLIM MWW aTTeCTOBaHHbIM 3HA4YeHWeM cofepxaHus
cepbl (BKAYasa nonucynb@uaHble macna, Au-H-6yTuncynb@ug, TMOQEHbl U T. 4.), KOTOPble HEe UCNO/b3YyKT
ONs NOCTPOEHUS KannbpoBOYHOI KpuBoli. O6pa3ubl AN NPOBEPKU KanMbpoBKM MCNONb3YKT A5 onpepene-
HWA NPEeLMN3NOHHOCTU M TOYHOCTM HayanbHOI Kannbposkn (cm. 9.5).

7.11 O6pa3ubl gnsa KOHTpPonsA kadecTBa (06pa3ubl QC) — cTabunbHble o6pasybl HedpTn, HedpTeNnpoaykK-
TOB WA TBEpAbIX NMPOAYKTOB, ABAAKLWMECA NPpeAcTaBUTE/IbHbIMU MO OTHOLWEHMWIO K UCNbITYyeMbIM NpogyKTam
N nepuoauyeckn WcnbiTbiBaemble AN NPOBepPKM (DYHKLMOHUPOBAHUA CTATUCTUYECKOTrO KOHTPOMS CUCTEMBI
(cm. pasgen 13).

MpumeyaHune 7 — MpeanoyTuTenbHO NPOBOAUTL MPOBEPKY KOHTPOIA CUCTEMbI C UCMOMb30BaHWeM 06pasLoB
QC ¥ KOHTPONbHbIX KapT. Mpoueaypbl KOHTPONS € ncnonb3oBaHnem o6pasyoB QC J0/MKHbI 6biTb YCTAHOBMEHbI B KaXA0W
oTAenbHol nabopaTtopum.

MpumeuyaHne 8— O6pasubl 4159 KOHTPONS KaYeCcTBa MOXHO NMPUrOTOBUTb KOMBMHUPOBAHMEM OCTATKOB 06bIY-
HbIX CTabu/bHbIX NPO6. B kauecTBe KOHTPOJIbHbLIX 06pa3uoB A1 Koppekuuu gpelidda pekomMeHAyeTCs WUCMoMb30BaTb
o6pasubl TBepAbIX NpoAykToB. O6pasubl A58 KOHTPOAA KayecTBa AO0/DKHbI OGbiTb CTA6UNbHLIMW B TEYEHWe A/IMTENbHOro
BPEMEHU.

8 OT60p 1 nogrotoBka Npobd

8.1 OT60p Npo6 — no NOCT 2517 nnn TOCT 31873.

8.2 Mpu MCNONb30BAHWU MHOTOpPa30OBbIX KWOBET MX OouMWalT U cywaTt nepej KaxablM MPUMEHEHUEM.
OpHopasoBble KWOBETbl HE WCMOMb3YIOT NOBTOPHO. MpU ucnbiTaHUM KaxAoro ob6pasua B KloBeTe Heobxoawu-
MO MCMNONb30BaTb HOBbI (HENMCNO/Mb30BAaHHbIN) KyCOYEK PEHTTeHOBCKON naeHkn. CnepyeT m3beratb KacaHui
BHYTpEeHHeli MOBEpPXHOCTU KIOBETbI, N/IEHKW, KOTOpas ABMASIeTCS OKOLWKOM KHOBETbl, WX OKOowWwKa npuéopa (npwu
Hanu4yun), KOTopble NoABEpPralT PEHTTEHOBCKOMY U3/1y4YeHU0. XKNpOBble NSATHA OT OTNeYaTkoB MasbLeB MOryT
NOBMUATL Ha pe3ynbTaTbl, NONyyaeMble Npu UCNbITAHUM 06pPa3LOB C HU3KUM codepXxaHuem cepbl. Ckaagku
Ha NJieHKe oKa3blBalT B/AUAHWE HA MHTEHCUBHOCTb NMPOXOASALLEr0 PEHTIEHOBCKOrO M3/ly4YeHUsA cepbl, NO3TOMY
AN NONyYeHUSA [OCTOBEPHbIX pPe3yNbTaToB UCMbITAHUA BaXHO, YTOObLI NaeHKa 6blia HaTAHYTOW W ynucToli. Mpu
M3MEHEHUUN TUNa UMM TOJILUHbI NJIEHKN A1 OKOLW KA KIOBETbl HE06X0A4MMO NPOBEPUTHL KaNnnBGPOBKY UM NpoBe-
CTV NOBTOPHYI KanubpoBKy. Mocne 3ano/iHeHUSA KBeTbl 06pa3LoM AenalT He6GoNblOe OTBEPCTUE B MNJEHKE
(ans BeHTUNALMK), 3@ UCKNIOYEHNEM CryYaeB, KOrga UCNoMb3ylT KIOBETY 3aKpbliTOro Tuna.

8.3 OT60p, XpaHeHMe U CMelleHWe Npob6 OCYLWecTBAAKT C NPUMEHEHWEM Hajgnexalwux npoueayp.
OxnaxpalT 6eH3WHbl W Apyrne aHasnorMyHble fneTyuyne NPoAyKTbl AN COXPAHEHUs LeNoCTHOCTU npejcTa-
BUTENbHOW NPo6bl MPU XpaHeHWu; nepes NPoBefEHUEM MUCMbITaHWA NPO6Y BblAepXMBaKT B YCAOBUSAX OKPY-
Xawuieih cpeabl 40 [OCTUXEHUA KOMHAaTHOl TeMmnepaTypbl. [locne AOCTUXEHUS KOMHaTHOW TemnepaTypbl
ob6bpasel McnbITbIBAKOT.

8.4 MonunadupHble NMEHKN pasHbiX NapTUin MOryT cogepxatb NPUMECU WAW UMETb pasHyk TONLWUHY,
okasblBawlW e BAMUSIHWE Ha pe3ynbTaT onpefesieHUuss HU3KUX 3HA4YeHW copepxaHusa cepbl. [Mo3ToOMy npu wuc-
NnoNb30BaHUM NJIEHKM OT HOBOI NapTuu cnepyeT NPOBepPsATb KasMbpPOBKY.
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9 Kasinbposka

9.1 KannbpoBoyHble pacTBOpbl FOTOBAT TW,aTesbHbIM pa3baBneHnem (N0 macce) aTTeCTOBaHHOro 06-
pasua An-H-6yTuncyneuga 6enbiMm Maciom, He cogepxalium cepy, uan gpyrum nogxoaswum 6as3oBbiM Be-
wectBoM (cm. 7.5). JlonyckaeTcsa MCNONb30BaTb CTaHAapTHbie 06pasubl yTBEPXAEHHOro Tuna cooT-
BETCTBYHLEero cocrasa. CogepxaHne cepbl B HEM3BECTHbIX Npo6ax AO/MKHO ObiTb B AnanasoHe 3HayYeHui,
0XBaTblBAEMOM WCMNOJIb3yeMbIMU KannbpoBOUYHbIMU pacTBopamu. B Tabnuue 2 npusefeHbl peKoOMeHayemble
npuénun3nTesnbHble HOMUHa/bHbIE 3HAYEHUA COAEpPXaHUsa cepbl B KAJIMGPOBOYHBLIX pacTBOpax B 3aBUCUMOCTHU
OT Uccnepyemoro guanasoHa cojepxaHus cepbl B npobe.

Ta6nuua 2— PeKkoMeHAyemble KaJIMGPOBOYHbIE PACcTBOPbLI A1 UCCNEAYEMbIX AMANa30HOB COAEPXaHUs cepsbl

0— 1000 mr/kr 0,10 % macc. — 1,00 % macc. 1,0 % macc. — 5,0 % macc.
0,0A*B) 0,100 1,0
5,0B> 0,250 2,0
10,0B> 0,500 3,0
100,0 1,000 4,0
250,0 — 5,0
500,0 — —
750,0 — —
1000,0 — -

A) ba3zoBoe BeLLecTBO.
B) MicnbITbiBAlOT KanMGpPOBOYHbIE PACTBOPbI ABaXAbl U AN51 KANMGPOBKN NCMNOMb3YIOT CpeHee 3HaUYeHue.

Ecnn maccoBas fonsa cepbl B KaNMOpPoOBOUYHbIX pacTBopax mMeHee 0,02 % macc. (200 mr/kr), npu BblYmnc-
NeHnn copepxaHna cepbl B KANNBPOBOUYHBLIX pacTBopax S, % macc., c/efyeT yYnTbiBaTb COAepXaHune cepbl B
6a3oBoM Bel,ecTBe no copmyne

DBS«SpES+O-SHQ

DBS+WO A
roe DBS — aktuyeckaa macca gu-«-6ytuncynbduaa, r;
SpBS _ MaccoBas fonsa cepbl B AU-H-6yTuncynbpuge, o6biuHo 21,91 % macc.;
WO — (aktuyeckaa macca 6enoro macna, T;

swo _ Maccosas Aons cepbl B 6enom macse, % macc.

MpumeuaHune 9 — lMpu HEOGXOANMOCTN MOXHO MPUIOTOBUTL AOMNOJHATE bHbIE KA/IMGPOBOYHbIE PACTBOPbLI C
NPOMEXYTOUHLIMU 3HAYEHUAMMW OTHOCUTE/ILHO NPUBEAEHHbIX B Tabnuue 2 1 9.1.1.

9.1.1 KannbpoBOoYHble pacTBOpPbl TakXe MOXHO NMPUTOTOBUTbL TWATENbHbIM CMeEL eHneM aTTeCcTOBaHHbIX
cTaHfapTHbIX o6pa3uoB (CRM) c ognHakoBOl MaTpuLeid ¢ aTTeCTOBAHHbBIMU 3HAYEHUSIMU COAEPXAHUA Cepbl.

9.1.2 AnbTepHaTUBHO KanM6pOBOYHbIEe PaCcTBOPbI MOXHO MPUIrOTOBUTL MoOc/efoBaTesibHbIM pasbasrne-
HMeM nonucynbdugHoro macna 6enbim macsnom (No mMacce), He cogepxawwumm cepbl (CM. npumevaHue 6).
KannbpoBoYHYl0 KPUBYID Ha OCHOBe pacTBOPOB MOAUCYNb(UAHOTO Macna cpasy Xe nocne ee nosyyeHus
NpoOBEPSAIOT ¢ ucnonb3osaHnem CRM, aTTecTOBaHHOro opraHusauunein, KOMNETEHTHON ANA onpeAenieHns cepbl
B COOTBeTCTBylLW el maTpuue. Nocne NocTpoeHUs KanubpoBOYHON KPUBON Ha OCHOBE pacTBOPOB MOMUCY/b-
PnAHOrO0O Macna KainmbpoBO4YHble pacTBOpPbl XpaHAT MPW KOMHATHOW TemnepaTtype B 6yTbiiKax M3 TEMHOMO
cTekna, 3alWuleHHbIX OT BO3AENCTBUA NPAMbIX COTHEYHbIX Nyyeidl. KannbpoBOUYHble pacTBOpPbl NoAUCYyNbhua-
HOT0 Mac/iia MOXHO NPUTOTOBUTb B LUMPOKOM AMana3oHe COA4EepPXaHWUs cepbl: OT HU3KUX 3HAYEHWI cofepXaHus
cepbl B MUNNOHHbLIX A0AAX (Ppm, MI/KF) 4O BbICOKMX 3HAYeHWUl cofepxaHus cepbl B NpoueHTax no macce
(% macc.). Takne KannbpoBOYHbIE PACTBOPbl MOXHO NPUrOTOBUTL B 6ONbWIOM KONWYECTBE, OHU ABAAKTCA
npeBoOCXOA4HbIMW ob6pa3uamu A8 KOHTPONA KayecTBa. PekomeHpyeTca nepefg oT6OpoM CBeXUX alMKBOT AN1A
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o6ecrneyeHns TOMOTEHHOCTM BCTPsSXMBaTb KafM6pOBOYHbIE pacTBOpbl. Bbicokas MonekynsipHass macca faH-
HbIX COeAWHEHU cepbl NMPUBOAMUT K OYEHb HU3KOMY AABJ/IEHUI0 HACBILEHHbIX NAapoB, YTO 3amennsaeT auddy-
3110 PEHTITEHOBCKOTO U3/yYyeHWs Yepes3 NeHKy, N03TOMYy B NpoLecce W3MepeHUs MOXHO MCMofb30BaTbh aBTO-
camnnep. Kanmb6poBoUHbie KpUBbIE, MOJIyYEeHHbIE C UCMO/Ib30BAHMEM PaCTBOPOB MNOMUCYNb(UAHOIO Macna,
LEMOHCTPUPYIOT OT/INUYHYIO IMHENHOCTL M Aal0T onepaTopy HarnsAHoe npegcTaBfieHue O MOJIHOM AWHAMUYe-
CKOM Avana3oHe aHanuTUYeckoro mMetoja.

MpumevyaHne 10— MOXHO MCNONb30BaTb MMEIOLMECHA B NPOAAXE KaSIMOPOBOYHbIE PacTBOPbI NpW yC/0BUu,
YTO B HUX TOYHO W3BECTHbI 3HAYEHWUS COLEPXaHUA Cepbl, KOTOPblE NPUBAN3NTENBHO PaBHbl HOMWHAJIbHBIM 3HAYEHUSM,
npvBefeHHbIM B Tabnuue 2.

9.2 ns nocTpoeHus KanmbpoOBOYHOWN KPMBOW MCNONb3YKT AaHHble, MOJyYEeHHble NyTeM TuiaTesibHoro
N3MEPEHNA UWHTEHCUBHOCTU YUCTOMO U3/TYYEHUSA Cepbl KaXA0oro n3 kKaimbpoBOYHbIX PACTBOPOB B COOTBETCTBUMN
C npouepypon, npuBeneHHon B pasgenax 10 n 11.

9.2.1 KannbpoBouYHble pacTBOpbl C cogepxaHuem obuweli cepbl 100 Mr/KI 1 MeHee MWCNbITbiBAOT MO-

cnepoBaTenbHO ABa pasa. [Ans KaiM6pOBKM MOXHO MCNONb30BaTb ABa OTAE/IbHbIX 3HAYEHUS UMW cpefHee
apucmeTMyeckoe 3HayeHUe pe3ynbTaTOB M3MepeHuil. Bce npobbl B faHHOM Auana3oHe coAepXaHus cepbl
Takke AO/MKHbI 6bITb MCAbITAHbI MOCNefOBaTe/lIbHO ABa pas3a B cooTBeTcTBMM c 10.12, pe3ynbTaTbl AO/KHbI
ObITb YKa3aHbl B NPOTOKO/e ucnbiTaHmsa (cm. 12.1.1).

9.3 CTpoAT KaNMGpPOBOYHY MOAENb, UCNONMb3Yys NporpamMmHoe obecneyeHue n anropuTMbl, NpesocTaB-
NeHHble n3rotoeBuTenem npubopa. KanunbposoyHaa Mofesib 06bIYHO NPUHMMAET O4HY M3 crepywwnx gopm
(ona onpegeneHnsa ToOYHON QOpMbl CriefyeT 03HAKOMUTLCA C AOKYMeHTauuen nsrotosmutensa npubopa no npo-
rpaMMHOMY o6ecneyeHuto):

s=a+bl NUHelHaa Kanubposka; )
8 = (a + bIW+Y'dijCj) nonpasKka Ha BAUAHWE MaTpuULbl; (3)
S=a+bl*+Y.al/jCj) anbTepHaTuBHaa nonpaska Ha BANAHUE MaTpulbl; %)
Is=a+bl+cl2 NoIMHOM BTOPOrO Mopsifka, (5)
roe Cs — maccosas [0/ cepbl. EgUHNLA n3MepeHna cofepxaHua cepbl 3aBUCUT OT NOJ06PaHHbIX

KanmbpoBOYHbLIX NOCTOSIHHBLIX @, b 1 ¢;
— nogo6paHHOe CMelLeHne KaMbpOBOYHOW NNHUN (MepeceyYeHne C OCbl OopAauMHarT);
b — nofo6paHHbIA Yyron Hak/oHa KanubpoBOYHON NUHUK;
— M3MepeHHas Yynctas MHTEHCUBHOCTb M3NYYEHUS Cepbl;

MonpaBoYHbIi KO3 MUUMEHT ANA yyeTa BAMAHUSA Mellalol,ero afnemMeHTa j Ans cepbl /.
Mewawwmm 3/1eMEHTOM MOXeT ObiTb cepa, ec/im UCNOoNb3YTCA «anbda-kKoadPuyneH-
Tbl, yCTPaHAKLWMNE BANAHNE MATPULbI» UAN 3MAIUPUYECKNEe NONPaBOYHbIe KO3 PULNEHTHI;

Cj KOHLUEeHTpauMsa Mewawwero afieMeHTay;
NoAO06paHHbIA NOSIMHOM BTOPOr0 Nopsagka KannbpoBOYHON NUHUN.

MpumeyaHne 11 — KoadphnUMeHTbl  MOXHO ONpeAenuTb 3MMMPUYECKN C NOMOLLbD MHOTOMEPHOW perpec-
CUM WM TEOPETUYECKM C UCMONb30BaHWeM yHAAMeHTaNbHbIX NapamMeTpoB. /3rotoBuTenn o6opyaoBaHus B Nporpamm-
HOM o6ecneyeHnn K Hemy 06bIYHO NpeycMaTpUBaT BO3MOXHOCTb BbIYMC/IEHWNSA TEOPETUYECKUX KOI(ULNEHTOB a.

9.3.1 Mop6upaloT KaNMGPOBOYHbIE faHHble AR HECKONMbKMX Anana3oHoB (Mpu HEOOGXOAMMOCTM) B
CMOCTM OT UCCNeAyemMOoro CoAepXaHusa cepbl, Hanpumep ANS AWanasoHOB 3HaA4YeHU MaccoBOW J0NN Cepbl
(cm. Tabnuyy 2): ot 0 % macc, go 0,10 % macc., ot 0,10 % macc, go 1,0 % macc, n ot 1,0 % macc go 5,0 %
macc.

MpumeyaHne 12 — KanubpoBoUyHblE KPVBblE ABNAKOTCA SIMHENHBbIMW [0 3HAYEHWI cepbl, PaBHbIX NPUMEPHO
0,10 % macc. Mpn nogbope KanMOGPOBOYHbLIX NapaMeTpoB A/ YKa3aHHOro guanasoHa 3Ha4YeHWin onepaTop AOJ/DKEH Bbl-
6upatb Mogesib NMMHERHOM kannbposkn. Mpu nogbope kaM6poBOYHbLIX NapamMeTpoB AN 60/1ee BbICOKUX 3HAYEHWUI cepbl
cnepyeT Bbl6MpaTb MOAENb NOMpaBku Ha BAWAHWE MaTpuLbl UM MOAENb NOMHOMA BTOPOro Mopska.

3aBu-

9.4 Mpy Mcnonb3oBaHUU KOHTPOJIbHLIX 06pa3LoB ANS KOppekunu apeiipa onpenenstoT MHTEHCUBHOCTb

M3Ny4YeHUs KOHTPONbHOTO o6pasua ANA Koppekuun apeiida Bo Bpems KanubpoBku. MonyyeHHoe 3HavyeHue
cooTBeTCTBYeT 3HaueHuto A B qpopmyne (7), npuBegeHHon B 11.1.

8
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9.5 Cpasy xe nocne 3aBepleHNsa KainbpoBKM onpefensaT cogepxaHue cepbl B O4HOM WAN HECKO/b-
KMX obpasuax 4nA NpoBepkn kanmbposku (cm. 7.10). Pasnuuusa mexay ABYMA U3MEPEHHbIMU 3Ha4YeHuAMU
OO/MKHbI Haxo4uTbCA B nMpefenax NoOBTOpAeMoOCTM HacTosuwero metoga (cm. 14.1.1). Ecnv gaHHoe ycnosue
He BbIMOJIHAETCSA, NPOBOAAT KOPPEKTMpPYKLUIne AeACTBUSA U NOBTOPAIOT kannbposky. MNMpu kannbpoBke Takxe
cnegyeT yuynmTbiBaTb CTeMNeHb HECOOTBETCTBUA MexXAy maTpuuamMunm KannbpoBOYHbLIX pacTBOPOB M npo6. AnA
JaHHbIX MaTtepuanoB MOXHO MOATOTOBUTb KOHTPOJIbHbIE KapTbl A/1A NPOBEPKA HaXOXAeHWA MeToga nog cra-
TUCTUYECKMM KOHTPOJIEM B COOTBETCTBMM C TpeboBaHuaMU pasgena 13.

10 lNpoBegeHne ncnbiTaHUA

10.1 HacTpoiika npunbopa

Mepen nMcnonb3oBaHWEM BOJIHOLMCNEPCUOHHOTO PEHTreHoM/IyopecLeHTHOro crnekTrpomeTpa crnepyer
ybeantbca B paboTe npubopa B COOTBETCTBUM C MHCTPYKLMERA U3rOTOBUTENS.

10.2 CnepyeT obpaTuTb 0cob60e BHMMaHWe Ha HACTPOUKM roHMomeTpa nNpubopoB nocnepoBaTeslbHOrO
gelictBua, T. e. y6eanTbCsA B NpaBuUIbHOM pa3mMeleHun roHnometpa. MNMepen npoBegeHnemM KannbpoBKW Yrios
roHmomMeTpa HacTpaumBalwT AUCKPUMUHATOP MMNynbcoB no amnnutyge (PHD) Ana kaxporo uMcnosib3yemoro
anemMeHTa u poHa. CHayana cnegyet npoBepuTb yron, 3atem PHD u B cnyyae cyw,ecTBeHHOINo M3MeHeHUs Ha-
cTpoek PHD cnepnyet NnOBTOPHO NpoBepuThb yron. HeygosneTBopuTenbHas kKannbpoBka yriia MOXeT NpUBeCTH
K HeyAOBNeTBOPUTE/IbHOW HACTpOWke AUCKPUMUHATOPA MMNYNbCOB NO amMnnuTtyae. EAWHCTBEHHON npuemne-
MOV anbTepHaTUBHOUW NuHWel aBnsaetca K3-nuHuMA cepbl, MelLwWwas YyBCTBUTE/IbHOCTb 3HAUYNTENIBHO HUXe,
yem 10 % OT YYBCTBUTENbHOCTN Ka-NNHWK; NCNONb30BaHNE YKa3aHHOW NMHUN Ha NpakTUKe BO3MOXHO TO/bKO
AnA nNpo6 C BbICOKMM cOopepXaHuem cepbl.

10.3 YunTbiBAlOT U3BECTHble NOMexu nNpubopoB. K nomexam OTHOCAT h/yopecueHUunio Kpuctanna,
nepekpbiBaHWe NMHWeNn Tpybkn M cnekTpanbHble MOMEXN OT A06bIX 3/1eMEHTOB B COCTaBe Matepuasnos, U3
KOTOPbIX M3roToBsieH npubop. Hambonee cunbHOe Mellawl,ee BAWUAHME HA U3MEpPEHMUe cepbl OKasbiBaeT
CBUHel. HekoTopble M3 yKa3aHHbIX NMOMEX MOXHO WCKAKWYUTb TWaTesbHOW yCTaAHOBKON OKOLWKa BO BpeMs
HacTpoliku PHD, nomexu OT 3/7IEMEHTOB MOXHO UCK/IIOUYNTb BbIGOPOM anbTEPHATUBHOW ANHUN UAN MUHUMMK-
3auuneil nepekpbiBaHUA C UCMNOJ/Ib30BaHMEM KOMNIMMATOpPOB C 60/iee BbICOKMM paspeweHnem u nogbopom
Kpuctanna.

10.4 MNpw ncnonb3oBaHun koapcuynenta F B chopmyne (8) gna ero onpegeneHns Heobxoammo pery-
NAPHO MCNbITbIBaTb X0M0CTY npoby. Ansa obpasua, He cojepxaliero cepy, Hanpumep 6a30BOro Bel,ecTsa,
onpefenslT CKOPOCTb cyeTa MMNYNbCOB NMPU COOTBETCTBYKOLWEM NUKE cepbl U (DOHOBLIX yrnax.

10.5 BBoaaT obpasey B KlOBeTYy Cnoco6boMm, npMemaemMbiM A1 KOHKPETHOro ucnosab3yemoro npubopa.
MockoNbKy M3ydyeHne cepbl NPOHMKaeT B o6pasel TONbKO Ha Manyw rnyb6uHy, oHO 6yaeT BblAeNsATbCA TO/b-
KO “3 Manol rnyéuHbl obpasua, n paccemBaHue OT KOBeTbl U obpa3ua MOXeT U3MeHATbCA. YbexaawTca B
TOM, YTO KloBeTa 3anojiHeHa o6pa3LoM Bbille MUHUMa/IbHOTO YPOBHSA, NPEBbIWEHNe KOTOPOro nocneaytumum
fob6aBneHnem obpasua He OKaXeT CyLWeCTBEHHOro BJ/IMSAHUSA Ha CKOPOCTb cyeTa MMNynbcoB. Kak npasuno,
KIOBETY 3aNO/IHAT HE MeHee YeM Ha 2/3 oT ee BMecTUMOCTU. B kioBeTe ¢ o6pasuom ocTasBnAlT Hebonbwoe
BEHTUNALWOHHOE OTBepcTMe (KpOMe KIOBET 3aKpbITOro tuna).

10.6 NMomewawT KOBEeTy C 06pa3LoOM B NYYOK PEHTIEHOBCKOIO U3IYYEHUA W BblAepXUBaKT A8 NpuBe-
[EeHNS PEeHTIreHOBCKOro ONTUYECKOro NyTM B paBHOBECHOE COCTOSHME.

10.7 OnpefendiT UHTEHCMBHOCTbL Ka-usnyyeHus cepbl npu gnuHe BonHbl 0,5373 HM, n3mepas CKo-
poCTb cyeTa MMNYAbLCOB NPU TOUYHbIX YIMTOBbIX HACTPONKAX ANA AAHHON ANNHbI BOJIHbI.

MpumeyaHune 13— lMpegnonarawT, YTO AO/HKHO ObITb MOSYYEHO AOCTATOYHOE YUC/I0 CHETOB, €C/IN 3TO Npak-
TMYECKN BO3MOXHO, YTOGbl 06ecneunTb oXxungaemblii KO3hhUuMeHT BapmaLmm [OTHOCUTEIbHOE CTaH4apTHOE OTK/0oHEe-
Hue (rsd), %] 1 % nnn meHee (NPU BO3MOXHOCTKN). ECnn 4yBCTBUTENBHOCTb U/MNKN COAepXaHne He NMO3BONASAT NOAyYnUTb
KONIMYeCTBO CYETOB, Heobxoaumoe ana pgoctmxeHus 1,0 %-Horo koadpdmumeHTa Bapuauuu, cnegyeT MUCMNOMb30BaTb
obLwenpuHATbIE NpUEMbl, obGecneynBalole Haunyyllyr CTaTUCTUYECKYl MNPeuuM3MoHHOCTbL 3a BpeMs NpoBefeHus
UCNbITaHNUS.

10.8 BbluncnswT koadduumeHt sapuauun CV, %, no dbopmyne

(6)

f-/vb
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rae Np — uucio cueToB, MOJIYYEHHBIX A1 NUKA NIMHUK cepbl Npu AnnHe BOJHbI 0,5373 HwMm;
Nlb — 4ucno cyeToB, NONYYEHHbIX NP (DOHOBOW A/IMHE BOJIHbI 3@ TOT X€ Nepuoj BPeMeHU, B TeyeHue
KOTOPOro 661710 NOSy4eHO Yyncno cyetos Jlip.

10.9 N3MepsioT (DOHOBYIO CKOPOCTbL cyeTa Mpu NpeaBapuTesibHO 3afaHHbiX (PUKCUPOBAHHBLIX YI/IOBbIX
HacTpoiikax B6/M3N nuka Ka-nuHuu cepbl.

MpumeyaHune 14 — MpurogHOCTb HaAcTpoek hoHa ByaeT 3aBMCETb OT MCMOJIb3YEMOr0 aHO4A PEHTTEHOBCKOA
Tpy6ku. Mpy ncnonb3oBaHMM XPOMOBOIO UM CKAHAMEBOrO aHOA4A pekoMeHayeTcs AnnHa BonHbl 0,5190 HM, Ana poameBo-
ro aHofa npurogHa gsimHa BosiHbl 0,5437 HM. ¥Yrbl 20 g8 pas/iMyHbiX KpUCTa/1I0B Npu (DOHOBOW M NMUKOBOW AJIMHE BOJIHbI
npveegeHbl B Tabnuue 3.

Tab6nuuya 3— Yrbl 20 4Na pasiMyHbIX KpUCTa/10B

Yron 20 ana Ka-nuHum yron 20 ans choHa
Kpuctann 2d, Hm
cepbl (Mpu 0,5373 Hw) (npu 0,5190 Hm) (npu 0,5437 HM)
MeHTaspuTput(002) 0,8742 75,85° 72,84° 76,92°
Ge (111) 0,6532 110,68° 105,23° 112,68°

10.10 Onpefendl0T CKOPPEKTUPOBAHHYIO CKOPOCTb CYeTa MMMY/bCOB U BbIYMUC/IAKT COAEpXaHue cepsbl
B npobe B COOTBETCTBMU C pasgenom 1l

10.11 Ecnu no pesynbtatam uamepeHuin no 10.5— 10.10 cKkOpoOCTb cyeTa Haxo4UTCHA BblWe CaMOi Bbl-
COKOWM TOYKM KannbpoBOYHON KpuBOIi, pa3baBnsawT Npoby 6a30BbIM BELW,ECTBOM, UCMNO/b3YEMbIM A8 NPUTO-
TOB/IEHUA KannbpoBOYHbIX PacTBOpPOB, A0 TeX MOP, NMOKA CKOPOCTb cyeTa AN cepbl He ByAeT HaxXxoAMTbLCHA B
npepenax KannbpoBOYHOI KPUBOW, M MOBTOPSAOT npoyeaypy no 10.5— 10.10.

10.12 Ans npo6 ¢ cogepxaHuem obuiein cepbl 100 Mr/Kr uan MeHee NPOBOAAT NOBTOPHOE onpejeneHue.
Kaxpgoe onpegeneHve nposogaTt no 10.5— 10.10 Ha HoBOWM nopuum npobbl. PacxoxaeHne mexay pesynbTa-
TaMu onpefeneHWin He AO/KHO MpeBbIWAaTh 3HAYEHUS NMOBTOPAEMOCTMU, ykazaHHoro B 14.1.1. B npoTUBHOM
Cnyyae NpoBepsAT npoueaypy NOATOTOBKM NpPoGbI ANS BbiISBAEHUA N06bIX BO3MOXHbIX UCTOYHUKOB ee 3a-
rPA3HEHNA W NOBTOPAKT ucnbiTaHue. MpoBefeHMe NOBTOPHbLIX onpefeneHuii Heo6xoAMMO ANSA BblIABEHUA
npo6aem, CBA3@HHbIX C 3arpA3HeHueM npobbl, C UeNbl YAy4YlWeHUa NpPeunsnoHHOCTM MeToda AN npob c
HU3KUM COLepXaHuem cepsbl.

10.13 Ecnu u3BecTHO wnu npepgnonaraeTcs, 4yto npoba cogepXuT Melwawlme BewecTBa C KOHLEH-
TpauussMun Bbille NpuBefeHHbIX B Tabnuue 1, pas6aBnsaT npoby (no macce) 6a3oBbIM BewecTBom o 6onee
HW3KMX KOHLEeHTpauuin, 4yem ykasaHo B Tabnuue 1.

10.13.1 TMonyyeHHble AaHHble (CM. NMpuMevaHue 3) nokasanu, YTO pe3ynbTaTbl UCNbITAHUSA ABAAKTCA
npuemMseMblMu, ecin cymma npousBefeHunii mMaccoBbiX KO3(h(PUUMEHTOB MNOrMOWEHNS HAa MacCcoBble A0/U
Ans npo6 npesbiWaeT CyMMy MpOW3BeAEeHUA MaccoBbiX KO3 MULNEHTOB MOM/IOWEeHUA Ha MaccOoBble [0
ANA KannbpoBOYHbIX PACTBOPOB He 60/1ee Yem Ha 4 % — 5 %. NMomMexun OT NOrNoWeHNA ABNATCA afAUTUBHbI-
MW M MOTYT 6blITb TONbKO CHUXEHbl pa3baBneHueM, HO He yCTpaHeHbl MOHOCTbI. [M03TOMY 3HauYeHus Tabnu-
ubl 1 cnefyeT UCNonb3oBaTb Kak CNpaBO4YHble 3HAYEHWA AOMNYCTUMbIX KOHLEHTpauuii, KoTopble He co3gakwT
3HAYNTENbHOW MOrPEeLWHOCTU, N OHN He AO/DKHbl paccMaTpuMBaTbCA Kak abCoMOTHbIE BEMANUYUHDI.

MpumeuvaHune 15 — BnuaHMe MaTpUUHbIX MOMEX MOXHO Takxe CKOppeKTMpoBaTb 3SMMOUPUYECKU WUnn
TeopeTUYecKu.

MpumevyaHne 16 — KoHUeHTpauuu 3TaHoMa U MeTaHo/a BblYUC/IEHbI UCXOAA U3 TOFO, YTO K TEOPEeTMYECKOWA
CMecKn YrneBoAopoAoB U AN-H-6yTuncynbdunaa gobasnsnu ataHon (MAn MeTaHon) A0 Tex mnop, noka CymMma MaccCOBbIX
KO3(h(PMLMEHTOB NOI/IOWEHNSA, YMHOXEHHAs Ha MacCoBble [0/11, He yBesnyuiack Ha 5 %. Bbluncnisam KonnyecTBo aTa-
Hona (M MeTaHona), KOTOpoe NPUBOAMUT K OTpuLUaTesbHOM 5 %-HOM NOrpeLuHoCTM Npu onpeaeneHnn cogepXaHus cepbl.
OTa nHopmauusa BkNw4veHa B Tabnuuy 1 gns npegynpexaeHus nonb3oBaTesieli HacTOsILEro ctaHAapTa O XapakTepe
BO3HMKaloLWell NOrpewHocT Npu onpeaeneHnn cepbl B cMecu ansesnibHoro tonamea ¢ FAME, cmecu 6eH3nHa 1 aTaHona,
Tonnueax M-85 n M-100.

10.13.2 Cmecb TwaTenbHO NepeMelwnBaT A1 obecneyeHna ee ogHopogHoCTN (MeTo4 nepemelnBa-
HWA 3aBUCUT OT TUMa MaTpulbl) U NEPEHOCAT B Npubop A9 U3MeEpPeEHUs.

10.13.3 OnpepgenAawT cogepxaHue cepbl B cMmecu no 10.5—10.9 n BbIYNCNAT cogepXxaHue cepbl B UC-
X04HOM o6pasue B COOTBETCTBUU C pa3genom 11.
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11 O6paboTkKa pe3ynbLTaToB

11.1 Mpn MCNoNb30BaHUM KOHTPOJIbHbIX 06pa3uoB AN1A KOppekuun apeida, ykasaHHbIX B 7.3, Bblunc-
NAT NonpaBoYHbIi KoadduumeHT F gna yyeta exefHEBHbIX M3MEHEHWA YYBCTBUTENbHOCTM npu6opa no
dopmyne

F (7)

rae A — CKOpOCTb cyeTa MMMNY/bCOB KOHTPONbHOrO o6pasua ANa Koppekuuu apeidpa, onpefeneHHas
npu kanuéposke (9.4);

B — ckopocTb cyeTa UMNynbCOB KOHTPONbHOTO o6pasua ANA Koppekuuu apeiida, onpegeneHHas

npn ncnblTaHUn.

11.2 OnpegensitoT CKOPPEKTUPOBAHHYIO YNCTYO CKOPOCTb cyeTa (MHTeHcMBHOCTb) R no dpopmyne

rR=  WFE
- 2 3 ’ ®)
rae Np — o6wee 4yncno MMNyabCOB, HAKOMMEHHbIX NPU A/IUHE BOJHbI 0,5373 HM;
51 — Bpewms#, 3aTpavyeHHOe Ha HakonseHue yucna umnynbcos JIp) c;
b — o6lwee 4ncno MMNyAbLCOB, HAKONJ/IEHHbIX NMPU (POHOBOW A/IMHE BOJIHbI B cooTBeTCcTBMM C 10.8;
F — oTHOWweHMe yncna nMmnynbcos/c npu AgnuHe BOAHbI 0,5373 HM K yucny mmnynbcos/@oHa npu
ncnonb3oBaHuM obpasua, He cojepxaliero cepy;
52 — Bpewms#, 3aTpavyeHHOe Ha HakomnseHune yucna umnynbcos Jfb, C;
F — koadbhcpuumeHT, ncnonbsyemsblii npn Heo6xoaMMocTu (CM. NnpumedaHue 17).

MpumeuyaHne 17 — [N HEKOTOPbIX NPUGOPOB B hopmyrie (8) He Ucnonb3yrT KoagduuneHT F. B Takom cny-
yae F npyvHumMatoT paBHbIM eguHuLe. Monb30BaTeN0 PEKOMEHAYETCA CTPOUTbL Anarpammsl Ans koadduumenTa F n pas-
pabaTbiBaTb KPUTEPUU €0 NPUMEHEHNS, OCHOBaHHbIe Ha CTabubHOCTM paboTbl Npuéopa M NPUHUMNax CTaTUCTUYECKOro
KOHTpoNs kadecTtBa (SQC).

1121 KoachpuumeHnt F' B chopmyne (8) ucnonb3yT Afis MHOroKaHasbHbIX CNEKTPOMETPOB, KOTOpble
NPUMEHSIOT pa3NIMyHbie CNeKTPOMeTpuYeckme KaHanbl NS U3MEPEeHUs NUKOBOM U (POHOBOM MHTEHCUBHOCTEMN.

MpumeuaHune 18— locTpoeHne anarpammbl ans KoaguumeHTa F, gaxe ecnm ero He UCNoMb3yloT B op-
myrsie (8), Mo3BOMWT NOMb30BaTEN0 3aMeTUTb U3MEHEHUsI B paboTe 060py0BaHNs, Bbi3BaHHbIE 3arpsi3HEHNEM 3/IEMEHTOB
annapatypbl, Hanpumep KpUCTasoB, KON/IMMATOPOB W YCTAHOB/IEHHbIX OKOLLIEK.

11.3 BbluMCNAKT cogepxaHue obuiein cepbl B o6pasue, NnogCcTaBAAS 3HAYEHNE CKOPPEKTUPOBAHHOW Yn-
CTOW CKOpPOCTU cyeTa, onpeaesieHHoe no chopmyne (8), B BbiIGpaHHYH Ka/ilMbpOBOYHYH MOAE b, MPUBEAEHHYIO
B pasgene 9. M3rotoButenb 060pyAoBaHNA, Kak npasuio, npegoctaBnseT COOTBETCTBYWOLWee nporpaMmmMmHoe
obecneyeHne gna npoBefeHns TpebyeMbiX BblUUCIEHWUIA.

11.4 BbluncnsawT coaepxaHme obwein cepbl S, % macc., B pa3baBneHHOM ob6pa3sue no ggopmyne

ES e 9)
roe Sb —  maccoBas fonsa cepbl B pazbaBneHHoM obpasue, %;
Ws — wmacca ucxogHoro obpasua, T;
W0 — wmacca pasb6aButens, I.
1141 M3rotoButens npubopa MOXeT NpefocTaBuTb NPporpamMMHoe obecneyeHne AN BbINOJIHEHNSA faH-
HOTO BblYMC/IEHUA, NCNONbL3YA BBeAeHNe TpebyeMbiXx Macc.
11.5 Mpn ncnblTaHMM TONAWB C BbiICOKMM cogepxaHnem FAME, ataHona unu metaHona (cMm. tabnuyy 1)

npu npoBefeHnn KanmbpoBKM C MCMONb30BAHMEM CTaHAAapTHbIX 06pa3uoB Ha OCHOBe 6enoro macna cogep-
XaHune cepbl B Takom obpasue Tonnmea SFue|, % macc., BbIYUCAAKT NO popmyne

1
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(10)

roe M —  3HaveHue no 11.3, % macc.;

F — nonpaBouHblli KoO3gpchuymeHT, Hanpumep, agna Tonamea M-85 paseH 0,59, ans tonnuea M-100
paseH 0,55 (cMm. npumeyaHue 16).
11.5.1 MNMpumeHeHne NonNnpaBOYHOro KoaduuneHTa He TpebyeTcsa, ecnn KanubpoBOUYHbIE PacTBOpPbl 0-
TOBSIT B TaKOW Xe maTpuue, 4To M Npobbl, Kak ykazaHo B 5.2.
11.6 AN nonyyeHus 60nee TOYHOrO pesysbTaTa UCNbITaHUA BaXXHO MUHUMU3NPOBATb KOIMYECTBO
KOPPEKTUPOBOK.

Mpumevanne 19 — CywecTByeT HECKO/IbKO BapvaHTOB KOPPEKTMPOBKW B/IMSIHUA OKCUreHaTOB Ha onpeje-
NleHne cofepxaHus cepbl B TOMAMBE C Mcnonb3oBaHneM metoga WDXRF. BonblWMHCTBO MNoJib30BaTesieli HacTosWwero
MeToJa MCNO/b3YyT pacyeT OCHOBHbIX NapamMeTpOB, BCTPOEHHbIV B MporpaMMHoe o6ecneyeHne, KOTOpbIA NpM6op BbINO/I-
HSAeT aBTOMaTUyeckn A8 Kaxoro obpasua nocse 3aBeplleHns UCMbITaHusA. Takxke WCMNO/b3yT ONUMI0 COnocTaBneHns
MaTpuy (cM. 5.2), 4To 3aTpyAHUTENbHO M3-3a pasHOro CoAepXaHwus Kucnopoga B cepun obpasuos. HekoTopble ucnbiTa-
TeNn MCNoJb3yT He3aBMCMMYIO NporpamMmy A1 aBTOMaTUYeCcKo KOPPEKTUPOBKM MOMYyYEHHbIX pe3y/nbTatoB, NMPUMEHSs
noaxoA, aHanornyHbIn npuBefeHHoOMyY B 12.2, uTO aHanorMyHo pUcyHky 1, rae cootHoweHne C/H KOPPeKTUPYIOT BPYUHYHO.
BapuaHT no 10.13, kak npaBu/io, He NCNONb3YIOT.

11.7 3a pe3ynbTaT UCNbITaHWS NPUHUMAT cpeaHee apudIMeTUUECKoe 3HaYeHne ABYX OnpeaeneHuii.

12 OcpopmieHve pe3yibTaToOB

12.1 [nAa Hepa3b6aB/ieHHbIX 06pa3L0B 3anucbIBAOT pe3ybTaT, BbIUMC/IEHHbIN B COOTBETCTBUM ¢ 11.3, ANnA
pasbaBneHHbIX 06pa3yoB — B cooTBeTCcTBUM ¢ 11.4. AnA cogepxaHus obuwein cepbl 60nee 0,1000 % wmacc,
3anucbiBalOT pe3ynbTaTt A0 Tpex 3Havawux uymdp. 4na sHayeHna meHee 0,1000 % macc. (1000 mr/kr) 3anuchl-
BalT pe3ynbTaT B MUANMUTpaAMMax Ha Kunorpamm: gna cogepxaHusa obuieit cepbl oT 10 go 1000 mr/kr — go
Tpex 3Havawux undp, 4na cogepxaHna obuiein cepbl meHee 10 Mr/Kr — [0 ABYX 3HayalmMx uugp. YkasbiBa-
0T, UTO pe3ynbTaTbl 6bIAM NONYYEeHbl NO HACTOAWeEeMY CTaHaapTy.

12.1.1 Ans o6pa3uoB c cogepxaHuem obuiein cepbl 100 Mr/Kr nam MeHee BbIYMCASAT cpefHee apucme-
TUYecKoe 3HayeHune ABYX ONpeAesieHnin n 3anucbiBalT 3TO 3Ha4YeHMe B cooTBeTCcTBMKM Cc 12.1.

12.2 dopmyna KOppekTUPOBKM Ha cOoOTHoweHue yrnepop/sogopog (C/H), npumeHsemas npuv UCNOb-
30BaHMKM 6enoro macna B KayecTBe 6a30BOro BelwecTBa A8 KaiMOPOBOYHbIX pPacTBOPOB M nosyyaemas no
naeanbHoOn NpsAMOI, MOKa3aHHOI Ha pUCyHKe 1, UMeeT cneayruwmnn sug:

1,195- 0,0164(C/HWO ,,

o/H  1,195-0,0164(C/H) wo* @
roe Sc/lH —  copepxaHue cepbl, CKOPPEKTUPOBAHHOE Ha pas3/imyne matpuy no cooTHoweHuwo C/H;
(C/H)\wo — cooTHOoweHne C/H no macce gnsa 6enoro macna, paBHoe 5,7 (CM. pUcyHokK 1);
(C/H) — cooTHoweHne C/H no macce gnsa ob6pasuya;
Swo — copepxaHue cepbl N0 KaNMOGPOBOYHON KPUBOIA.

12.2.1 3HauyeHue cooTHoweHusa C/H no macce ABnAeTCA BXOAHbIM MapameTpoM ANA KaX4oW Hen3BecT-
HOM Npo6bl. 3HaueHne SwO KOPPeKTMPYIT ANA pa3HbiX cOOTHOWweHnin C/H. CooTBeTCTBEHHO, ecnu kanmbpo-
BOYHble pacTBOPbl FOTOBAT C WCNO/Ib30BaHWEM [APYroro pacTBopuTens, BMecTo 3HadyeHusa C/HwO cnepyet
ncnonb3oBaTb COOTHoweHne C/H ansa gaHHoro pacteoputens. Jltobble pasnnynmsa B COOTHOWeHUAx C/H mexay
KannbpoBOYHLIMW pacTBOpaMu ¥ npobamu 6yAyT BHOCUTbH NOTPELWHOCTb B pe3ysbTaTbl M3mepeHua (npumepsbl
npuseneHbl B Tabnuue 6). PeweHne o ToM, ABAAETCA AN 3Ta owWnMbKa 3HAYMTENbHOW, YTOOGLI ee NcnNpasBnATb
no popmyne (11), npuHumaeTt onepartop.

13 KoHTpOsib KavecTBa

13.1 Kaxpoli nabopatopun pekomeHayeTcsa paspaboTaTb nporpamMmy, o6ecneynBalolLytd HaxoxaeHue
CUCTEMbI U3MepeHuii, oNnMcaHHOl B HacTOsWEM CTaHAapTe, B paMKax CTaTUCTUUYECKOro KOHTpons. OfgHol u3
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COCTaBNAWLWNX AAHHON NporpaMMbl AO/KHO ObiThb peryaspHoe Mcnonb3oBaHne u cocTaB/ieHWe KOHTPOJbHbIX
KapT gns o6pasuoB KOHTpona kavecTtBa (o6pas3yoB QC) (cm. 7.11). PekomeHgyeTcs, 4yToObl O4UH U3 UCNbITYe-
MbiX 06pa3uoB QC 6bin NpeacTaBUTENbHbLIM A8 TUNOBbLIX NabopaTopHbIX NPo6.

13.2 B nononHeHne K npoBeAeHn0 ucnoltaHnii obpasya QC (cm. 7.11) pekoMmeHAyeTCA eXeLHEeBHO Npo-
BOAUTb MCNbITAHUS XO/OCTON Npo6bl (Hanpumep, macna ans pasbasseHns).

13.2.1 M3mepeHHOEe 3HayeHue cofepxaHusa cepbl B XONOCTOW npobe AO0/KHO ObITb He 6onee 2 Mr/Kr
(0,0002 % macc.). Ecnu cogepxaHue cepbl B X0n10CcToi npo6e npeBbiwaeTt 2 mr/kr (0,0002 % macc.), NOBTOPHO
KanmopywT Npnbop n NOBTOPSIOT N3MEPEHMNE XOI0CTOM NPo6LI (MCNOMb3YIT CBEXYH NPOOY M HOBYH KHOBETY).
Ecnn nonyyeHHblil pe3ynbTat BbIXOAUT 3a Npegensl 4ONYCTUMOro gmanasoHa, NpoBOAAT NOJIHYI0 KannbpoBKy
npubopa. Mpu 3arpAa3HeHun nopta ANA BBegeHUs obpasua, 0COOEHHO Npu uUcnbiTaHM Npob C cogepxaHuem
cepbl MeHee 20 mr/kr, nepeg AaNbHEWW UM NCNONb30BAHNEM €r0 CriefyeT OTKPbITb U OYNCTUTL B COOTBETCTBUN
C pekoMeHaauuaMun N3roToBuTens.

13.2.2 Ans TouyHoro nopb6opa KanMGpPOBOYHOW MOAENU NpPU HWU3KOM COAEepXaHUW cepbl MOXeT noTpe-
6oBaTbCsA M3MEHEeHMe BECOBOro KoappuumeHtTa B perpeccuun. Takxke MOXeT ObiTb NOMIE3HbIM U3MEHEeHNe uc-
nonb3yemMoro mMeTtoga onpefeneHns BecoBoro koapdguumeHta. MHorme nporpaMMHble nakeTbl MO YMOMYAHWNIO
MCNONb3YIT KBaApPaTUYHYO BECOBYK (DYHKLWIO MOrPEWHOCTM, HO TakKe MMeT BO3MOXHOCTb MCNONb30BaTb
NINHEHYI0 BEeCOBYH (YHKLUIK MOrPelwHOCTU WUAW He NPUMEHSATb BECOBYK (DYHKUMIO Npu onpegeneHun no-
rPELWHOCTHN.

13.3 OueHka pe3ynbTaToB

Mocne ucnbiTaHUs cTaHgapTHOro o6pasua wavM nNpobbl NPOBOAAT NpoLeaypy OLUEHKM UchbiTaHusa. Ana
3TOro onepaTop AOJ/IKEH NMPOBEPUTL HaNMuMe BU3YyasibHO ONpefensieMbiX NPU3HAKOB NOBpeXAeHus o6pasua,
Takux Kak yTeuku o6pasua U3 KioBeTbl, 4e(pOPMUPOBAHHOE OKOLIKO KWOBETHI, U OCMOTPETH NJIEHKU.

13.4 Ha6nogeHve 3a ucnbiTaHNEM

Ecnn nonyyeHHbln pesynbTaT BbiNajaeT U3 YCTAHOB/IEHHOTO AnanasoHa, NOBTOPHO NPOBOAAT MCMbITa-
HUe AN NOATBEPXAEHWSA aHOMalbHbIX Pe3ynbTaToB.

13.5 CnepyeT perynspHo npoBepsATb COOTBETCTBME MPOAYBOYHOrO rasa Tpeb6oBaHWAM, YCTAHOB/IEHHbIM
n3rotosutenem npubopa.

13.6 CnepyeT perynsipHo nNpoBOANTb U3MeEPEHUSA KOHTPOJ/IbHbIX 06pasuoB ANA KOppekuuu apenda u
ob6bpasuoB QC. lonycTuMble YypOBHW NpuW NPOBEAEHWM MPOBEPOK C MCMNOSb30BaAHUEM pe3ynbTaToB WUCMbITa-
HUI KOHTPO/bHbIX 06pPa3L0B AO0/XHbI ObITb TAKMMMW, YTO B C/ly4ae HECOOTBETCTBUS pe3ynbTaToB AOMNYCTUMbBIM
YPOBHAM [LO/DKHbI BbINO/IHATLCA MPOTOKON KOppekuun apeidpa wuam nonHas noBTopHas kanubposka. Ecnwu
Tekywnii pesynbTaT UCNbITAHUS KOHTPO/IbHOTO o6pas3ua okaxeTcsa 3a npegenamu LONYCTUMbIX YPOBHENR, Bce
N3MepeHns, NPpoOBOAMNBLUMECA MEXAY NOCAEAHUM AO0NYyCTUMbIM pe3ynbTaToOM W3MEPEeHUss KOHTPOJIbHOro 06-
pasua v TOYKO HecooTBeTCTBUA, HEOBXOAMMO NPOBECTU NMOBTOPHO.

14 Tlpeun3noHHOCTb U CMeLLeHne

14.1 MNpeun3snoHHOCTbL Bblfla yCTaHOB/lIEHA Ha OCHOBE CTATUCTUYECKOro aHasm3a pe3y/bTaToOB MeX-
na6opaTopHbIX UcnbiTaHWii 27 Npo6, BkAYaa 6eH3NHbI, AUCTUNNATLI, 6UOAN3ENbHOE TONANBO, TOMNOYHbIN
Ma3yT n HedpTb. YcTaHOB/EH 06beANHEHHbI Npegen konuvecTtseHHoro onpegenedna (PLOQ) copepxa-
HUA cepbl, 3HaYeHUe KOTOpPOro AnA o6pas3uoB BCeX TUMNOB COCTaBUNO Npubnu3antenbHo 3 mr/kr. Npeuynsu-
OHHOCTb MCMNbITaHWA o06pa3uoB 6eH3UuHa W AM3e/IbHOro TOM/MBa C MCNO/Ib30BaHWEM peHTreHodyopec-
LEHTHbIX CMEeKTPOMETPOB C UCTOYHUKAMU WN3NIYYEHUS BbICOKOW MOLLHOCTM MpuBeLeHa B npuaoxeHun X1.
Ounana3oHbl 3HauyeHWn copepxaHua cepbl, NnpeacTaBfieHHble Habopamu o6pas3LoB, U nokasatenu npe-
UM3MOHHOCTU npuBedeHbl B 14.1.1 n 14.1.2. MNMpuBeJeHHble cTaTUCTUYECKNE AaHHble MPUMEHUMbI TOJb-
KO K o6pa3uaM C KOHUeHTpauueil mewawlwnx 3NemMeHTOB (Bel,ecTB) MeHee ykKa3aHHbiXx B Tabnuue 1
(cm. Takxe 1.4).

14.1.1 NoBTOPAEMOCTb T

PacxoxaeHne Mexay pesynbTaTaMu ABYX nociefoBaTesibHbIX ONpefesieHnid, NoNyYeHHbIMU OOHUM U
TEM Xe onepaTtopom Ha O4HOM ¥ TOM Xe 060pyAOBaHUM NPU NOCTOAHHbLIX paboynx yCA0BUAX HA UOEHTUYHOM
ncnbiTyemMoM maTepuasie, Npu HOPMaabHOM W NPaBUIbHOM BbINOSIHEHUM MeTOAa MOXEeT NPeBbICUTb 3Have-
HUA, NPUBEAEHHbIE HWXE, TOJIbKO B OAHOM c/llyyae u3 gBaguartu. NNOBTOPSAEMOCTb I BbIYMCAAKT No hopmyiam
(12) nnmn (13) pns Bcex MaTepuanoB, Ha KOTOpPble pacnpocTpaHaeTcsa HAcTOAWMIA cTaHgapT.
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r=0,1462 -X 0'8015 Mr/Kr; (12)
.0,8015
0,1462-(¥-10 000
( ) -% macc., (13)
r~ 10 000
roe X —  copepxaHue obuwei cepbl, MI/Kr;
Y — copepxaHue obuwei cepbl, % macc.

BbluMCeHHblEe 3HAYeHUA NpuBeAeHbl B Tabnuue 4.

Tabnuuya 4 — MNpeunsnoHHOCTb MeToda An1a 06pa3LoB BCEX TUMNOB
B munanrpammax Ha Knnorpamm

BocnpoussoanmocTb R,

MoBTOPAEMOCTb T,
3HauyeHunsa no popmyne (14)

CogepxaHue obLei cepbl S 3HaueHnsi no popmyne (12)
3,0 0,4 1,0
5,0 0,5 1,6
10,0 0,9 2,7
25,0 1,9 5,6
50,0 3,4 9,8
100,0 5,9 17,1
500,0 21,0 62,0
1000,0 37,0 108,0
5000,0 135,0 394,0
10000,0 235,0 687,0
46000,0 798.,0 2333,0

14.1.2 BocnpounsBogumocTb R
PacxoxaeHune mexay ABYMA OTAENbHbIMW U HE3aBUCUMbIMU pe3ysbTaTtamu, MOSYYEHHbIMU pPa3HbIMU

onepatopamu, paboTawlMmMy B pa3Hbix nabopatopmsax Ha WAEHTUYHOM WCNLITYEMOM MaTtepuane, Npu HOpP-
ManbHOM W NPaBWU/IbLHOM BbIMO/IHEHUM MeTOoAa UCNbITaHU MOXET NPEBbICUTb 3HAYEHUSA, NPUBEAEHHbIE HUXE,
TONIbKO B OAHOM cflyyae u3 ABajuaTtu. BocnpousBogmmocTb R BbluncnaT no popmynam (14) wnm (15) ans

BCEX MaTepuasioB, Ha KOTOPbIE PaCMNpPOCTPaHAETCSA HACTOSIWMI cTaHgapT.

R =0,4273 =X 0,8015 mr/kr, (14)
_0,4273 (y 0 0 0 0 )0,805
R= % macc., (15)
10000
roeX — copepxaHue obuweli cepbl, MI/Kr;
Y — copepxaHue obuieli cepbl, % macc.

BbluvcneHHble 3HauyeHus npusefeHbl B Tabnuue 4.
14.1.3 MoBTOpsAeMOCTb Y BOCMPOU3BOANMOCTb pPe3ynbTaToB MCNbITaHW 6eH3UuHa U AN3eNbHOro TONNu-

Ba Mpu Mex/sabopaTopHOM MCCMeAoBaHUU NpuBedeHa B NPUOXeHUM X1. B ykazaHHOM MNPUIOXKEHUN Takxe
npuBefeHbl 3HAYEHNA MPELU3NOHHOCTU U TPpaPUKN ANt PEHTIEHOMTYOPECLLEHTHLIX CNEeKTPOMETPOB BblCOKOIA

mouiHocTh (6onee 1 kBT).
14.2 CwmeweHue
B mexnabopaToOpHOM uccrefoBaHun mucnonb3oBanun 10 cTaHAAPTHbIX 3Ta/lOHHbIX 06pa3yoB (SRM)

NIST. B Tabnuue 5 npuBegeHbl 3HAYeHUs cogepXxaHusa cepbl B o6pa3uax SRM, 3HauyeHuUss, NOyYEHHble Mpu
npoeefeHUn MexnabopaTopHbIX KPYroBbiX ucnoiTaHnini (RR), Habnwogaemoe n 0OTHOCUTENIbHOE CMeELLEHME.
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Ta6nunua 5 — CpaBHeHue pe3ynbTaToB MCMbITaHuii SRM 1 pe3ynbTaToB MeX/n1a6opaTopHbIX KPYroBbIX MCMbITAHUIA
ASTM (RR)

Homep Copgepxa- Howmep CpepfiHee 3Ha4yeHue Bocnpowus- CMeuierne,  OTHOCUTENbHOE
SRM HWe cepbl B NpO6bI Martpuua cofiep>xaHus cepbl B BOAMMOCTbL B MrKr cmeuenme, %
NIST SRM, mr/kr B RR RR, mr/kr RR, mr/kr

2298 4,7 1 BeH3nH 6,0 29 1,3 27,70

2723a 11,0 5 [v3enbHoe TONNBO 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 BeH3uH 40,2 6,6 0,2 0,50

2770 41,6 7 [un3ensHoe ToN/nBo 42,1 6,8 0,5 1,20

2724b 426,5 8 [un3enbHoe TonN/nBo 420,9 42,5 -5,6 -1,31

2722 2103,0 10 HedTb 2054,0 181,0 -49 -2,33
1619b 6960,0 12 TonouHblAi MasyT 6448,0 546,0 -512 -7,36

2721 15830,0 9 HedTb 15884,0 1170,0 54,0 0,34
1620c  45610,0 13 TONOYHbIA Mas3yT 444240 3123,0 -1186,0 -2,60

B Tabnuue 6 npuBeAeHbl 3HAYeHUA cofepxaHus cepbl B ob6pa3uax SRM, coaepxaHus cepbl, CKOppek-
TUPOBAHHOTO C yY4eTOM CcOOTHoweHusi C/H, npu 3ToM cooTHoweHue C/H (no macce) gna 6enoro macna npu-
HMManu pasHbiM 5,698 (C22H46).

Ta6nuuya 6 — CpaBHeHWe pe3ynbTaTtoB uchbiTaHuii SRM 1 pe3ynbTaToB MeXnabopaTopHbIX KPYroBbIX UCMbITaHWIA
ASTM (RR) c ncnonb3oBaHMeM CTaHOapPTHONO MUHEpPasIbHOro Macsa, CKOPpPekTUPOBaHHbIX Ha cooTHoweHne C/H

Homep  Copepxa- Coort- CpepfHee nony- CpefHee 3HayeHne  CKoppekTu- CKoppekTn-
SRM Hue cepbl HoLeHne YyeHHoe 3Have- cofepXxaHusa cepsl, poBaHHoOe poBaHHOe
NIST B SRM, C/H no Matpuua HWe cofepXaHnss CKOppPeKTUpOBaHHoOe 3HayeHune 3HavyeHue oT-

Mr/Kr macce cepbl B RR, mr/kr Ha COOTHOLLEeHne CMeLLeHnss,  HOCUTENbHOro
C/H B RR, mr/kr Mr/Kr cMmelweHus, %

2298 4,7 5,47 BeH3unH 6,0 6,0 1,3 27,66

2723a 11,0 5,99 [u3enbHoe Tonaneo 10,1 10,2 -0,8 -7,27

2299 13,6 6,17 BeH3uH 14,2 14,3 0,7 5,15

2296 40,0 6,42 BeH3uH 40,2 40,6 0,6 1,50

2770 41,6 5,75 [un3enbHoe TONANBO 42,1 42,4 0,8 1,92

2724b 426,5 7,18 [vsenbHoe Tonaneo 420,9 426,4 -0,1 -0,02

2722 2103,0 7,22 HedTb 2054,0 2105,0 2,0 0,10

1619b 6960,0 8,80 TONOYHbIV MasyT 6448,0 6804,0 -156 -2,24

2721 15830,0 7,17 HedTb 15884,0 16217,0 387,0 2,44

1620c 45610,0 7,93 TonouHbIA MasyT 444240 46535,0 935,0 2,05

14.2.1 N3meHeHMe OTHOCUTENIbHOW YYBCTBUTE/IbHOCTW ONPEeAEesIeHUA cepbl B 3aBUCMMOCTU OT COOTHO-

weHna C/H (no macce) npuBefeHO Ha puUCyHKe 1.

14.2.2 AHanus 10 o6pa3uoB SRM nokasas OTCyTCTBUE 3HAUYUTENIbHOTO CMELWEHUA MeXAay ceptnduun-
POBAHHBLIMW 3HAYEHUAMW U pe3ynbTaTamu, NMONYYEHHbLIMU MpU MexsabopaTopHOM WUCCNefoBaHUN ON1A BCeX
SRM 1 06pa3yoB BCex TUNOB (B NMpefenax namepeHHoii BocnponssogumocTu R), oco6eHHO nocsie KOppeKTu-
pPOBKM pe3ynbTaTtoB Ha cooTHoweHne C/H (cm. Tabnuuybl 5 1 6).
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MpunoxeHune X
(cnpaBo4yHOE)

X1 AonoNiHUTEeNIbHbIE NokKa3aTenu NpPpeun3noHHOCTH

X1.1 Mpeyn3noHHOCTb ONnpeaesneHnsa cogepxaHnsa obulein cepbl B 6eH3UHE

Mpu NpoBefeHUn Mex1abopaTopHbIX UCCEf0BAHNA UCNbITLIBANN NSATh 06pa3L0B 6EH3UHOB C NPUGAN3UTENbHLIMY
3HAYEHNSIMM coAepXaHus obLei cepbl 0T 540 70 MI/KT, SBASIOWUMUCA NPeaebHbIMU 3HAYEHUAMW auanasoHa, ANa Ko-
TOPOro NPYMEHUMbI NPUBEAEHHbIE NOKA3aTEN NPELU3NOHHOCTH:

Homep 1 — NIST SRM 2298, BbICOKOOKTAHOBbI GEH3WH;

Homep 2 — NIST SRM 2296, 6eH3uH, cogepxalmin 13 % saTun-tpet-6ytnnosoro adgupa (ETBE);
Homep 3 — NIST SRM 2299, pechopMynnpoBaHHbIii GEH3UH;

HoMep 4 — GeH3uH, cofepxalunii 5 % ataHona;

Homep 11 — O6bIYHbIA HE3TUANPOBAHHBIA GEH3UH.

X1.1.1 MNoBTOpPAEMOCTb T

PacxoxaeHne mexay pesynbTatamy nocnefoBaTesibHbIX ONpefesieHnid, NosyYeHHbIMU O4HUM U TEM Xe oneparo-
pOM Ha O4HOM U TOM e 060pyA0BaHNM NPU OANHAKOBbIX YC/IOBUAX UCMbITAHWUSA HA UAEHTUYHOM UCNbLITYEMOM Matepuane
B TeyeHue [/INTEe/IbHOr0 BPEMEHMW NPV NPaBU/IbHOM BbINOSIHEHUN METOAA, MOXET MPEBLICUTb 3HAYEHWUs, NpUBeAeHHble
HWXe, TONIbKO B OAHOM cryvae u3 gsaguatu. MostopsemocTb I Bbluucnanm no cgopmynam (X1.1) mnm (X1.2), kotopble
6blIM BbiBEAEHbI NMPU MEXNabopaTopHbIX UCCef0BaHMUAX HAa OCHOBAHWUM AaHHbIX NATU 06pa3yoB 6eH3uHa:

r- 0,5006 «X 04377 mr/xr, (X1.1)

_0,5006-(Y-10 000)0,4377

r= % macc., .
10000 ’ (x1.2)
roe X — copepxaHue obuyeit cepbl, Mr/Kr;
Y — copepxaHue obLyeit cepbl, % macc.

BbluncneHHble 3Ha4YeHUs NOBTOPSIEMOCTU NpuBeaeHbl B Tabnuue X1.1 n Ha pucyHke X1.1.

Tab6nuya X1.1 — 3HayeHUss NPeUn3noHHOCTN ANsa GeH3nHa
B munnvrpammax Ha Kunorpamm

Copepxanue o6uieli cepbl S MoBTOPAEMOCTD T, BocnpoussognmocTts R,
3HauyeHune no copmyne (X1.1) 3HadeHue no opmyne (X1.3)
5,0 1,01 2,94
10,0 1,37 3,98
25,0 2,05 5,95
70,0 3,21 9,33
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MoBTOPSEMOCTb, MrI/KF

KoHueHTpauus obueli cepbl, Mr/kr

PucyHok X1.1 — loBTOpsieMOCTb 418 06pa3uoB 6eH3nHa, AM3ebHOro Tonanea 1 BCex TMNoB 06pasLoB
B CPa@BHEHUU C TekylWnmMn 3HadeHusammn ACTM

X1.1.2 Bocnpon3BoaumMocTb R

PacxoxpaeHue mexay ABYMsi OTAENbHbIMWA U HE3aBUCUMbIMU pe3y/ibTaTaMu, NonyvYeHHbIMY pa3HbIMU onepaTtopamu,
paboTallyMn B pasHbix 1abopaTtopmnsax Ha UAEHTUYHOM MCNbITYEMOM Marepuase, Npu HOpMasibHOM W MPaBULHOM Bbl-
MOMIHEHNWN MeTOoAAa WCMbITaHW MOXET MPEeBbICUTb 3HAYEHUS, MPUBEAEHHbIE HUXE, TOMIbKO B OAHOM Cryyae W3 ABaguatu.
BocnpouseogumocTtb R Bbluncnsnm no gopmynam (X1.3) unm (X1.4), koTopble 6bl/IM BbiBEAEHbI NPU MeXnabopaTopHbIX
nccnenoBaHMsAX Ha OCHOBaHWW AaHHbIX NsiTU 06pasLoB GEH3NHA:

R =1,4533 -X 04377 wmr/kr, (X1.3)

R 1,4533-(Y -10 000)0,4377 % MaGCe
= oM o .
10 000 (X1.4)
rae X — copgepxaHue o6uien cepbl, Mr/Kr;
Y — copepxaHue obuiein cepbl, % macc.
BbluncneHHble 3Ha4YeHUs BOCNPOU3BOAUMOCTY npuBefeHbl B Tabnuue X1.1 n Ha pucyHke X1.2.
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BOCNpOM3BOAMMOCTb, MI/KT

¢ [laHHble

no ASTM D2622-05
Bce tunbl

ob6pa3suos
m [lnsencHoe

TONMBO
BeH3nH

PucyHok X1.2 — Bocnpon3BogumMocTb s obpa3uoB 6eH3nHa, AM3e/1bHOro Tonansa 1 BCex TUNoB 06pasLoB
B CPaBHEHUMN C TeKyWunMn 3HadeHnamn ACTM

X1.2 Mpeun3noHHOCTb onpeaesieHnsl cogepXaHus o6Luei cepbl B AN3e/IbHOM TOMN/IMBE

Mpu NpoBeAeHU MexnabopaTopHbIX UCCNEeN0BaHNA UCMbITBIBAIN NSATb 06pa3L0B AW3e/IbHOTo Tonnea ¢ Nnpuéu-
3UTENbHLIMU 3HAYEHUSIMU coAepXaHus oblueli cepbl oT 11 Ao 5500 Mr/kr, ABNAIOWMMUCS NPeaebHbIMU 3HaYeHaMI ana-
nasoHa, A48 KOTOPOro NPUMEHUMbl NPUBEAEHHbLIE NOKa3aTeNy NPeLusnoHHOCTY:

Homep 5 — NIST SRM 27233;

HOomep 7 — NIST SRM 2270;

Homep 8 —  NIST SRM 2724b;

Homep 15 —  [Ou3enbHOEe TOMJMBO;

HOMep 22 —  Au3esibHOe TOM/IMBO, cofepxauwee 5 % FAME (ausenbHoe tonameo B-5).

X1.2.1 MNMoBTOPAEMOCTb T

PacxoxaeHne pesynbtatoB nocnegoBaTesibHbIX ONpefesieHnin, NosyYeHHbIX OAHUM W TEM Xe onepaTtopoM Ha of-
HOM 1 TOM e 060py0BaHUN Npy OANHAKOBbIX YC/I0BUAX UCMbITAHUSA HA UAEHTUYHOM WUCMLITYEMOM MaTepuane B TeueHue
ONNTENIbHOTO BPEMEHW MNP NPaBu/ibHOM BbINOMIHEHUN METOAAa, MOXET MPEBbLICUTL 3HAYEHUSA, MPUBEAEHHbIE HUXKE, TOSIbKO
B OHOM c/iyyae u3 asaguatun. MoBTopseMocTb I Bbluncaanu no gpopmynam (X1.5) nam (X1.6), Kotopble 6b/1M BblBEEHbI
npu mexnabopaTtopHbIX UCCEef0BaHNAX HA OCHOBaHUW AaHHbIX NATM 06pasLoB AN3e/IbHOro TON/IMBa:

r= 0,1037 -X 0’8000 mr/kr, (X1.5)

0,1037-(¥-10 000)Q,

r- ¢ ) ’&ID% macc., (X1.6)
10 000

rae X — copaepxaHue o6Lyelt cepbl, MI/Kr;

Y — copepxaHue obLyeit cepbl, % macc.
BbluncneHHble 3HaYeHns npueegeHbl B Tabnuue X1.2 n Ha pucyHke X1.1.
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Ta6nunua X1.2 — 3HaueHUs NPeLn3NOHHOCTM AN AN3e/IbHOro TonauBa
B Munnurpammax Ha Kunaorpamm

Conepxanue obuieil cepbi S [oBTOPAEMOCTSD T, BocnpoussogmmocTts R,
3HauyeHue no copmyne (X1.5) 3HauyeHue no popmyne (X1.7)
11 0,71 2,36
25 1,36 5,06
100 4,13 15,35
500 15,00 55,60
1000 26,00 96,90
5500 102,00 379,0

X1.2.2 BocnpoussogumocTtb R

PacxoxpaeHue Mexay ABYMsi OTAENbHbIMU N HE3aBUCUMbIMU pe3ynibTaTaMu, NosyYeHHbIMY pa3HbIMU onepaTtopamu,
paboTarlMm B pa3Hbix 1a60paTopmsix Ha UAEHTUYHOM WCNLITYEMOM MaTtepuase, Npu HOpMasibHOM W NPaBUIbHOM Bbl-
NOMHEHNW MeTOoAa WCMbITaHW MOXET MPEeBbICUTb 3HAYEHUS, MPUBEAEHHbIE HUXE, TONbKO B OAHOM Cryyae W3 ABaguatu.
BocnpoussognmocTtb R Bbluncnsnu no cgopmyne (X1.7) unm (X1.8), koTopble 6blIM BbiBEAEHLI MPU MeXnabopaTopHbIX
nccnefoBaHUsAX Ha OCHOBaHWM AaHHbIX NSATY 06pa3L0B AN3eNbHOro TOMN/IMBa:

R =0,3856 X 0'8000 Mmr/kr, (X1.7)

_ 0,385 (¥Y-10 000)0,800

12 % macc., (X1.8)
10 000
roe X — copepxaHue obLiein cepbl, Mr/kr;
Y — copepxaHune obuwein cepbl, % macc.

BbluncneHHble 3HaYeHUs npmBeaeHbl B Tabnmue X1.2 n Ha pucyHke X1.2.

X1.3 MokasaTenn NpeymsnoHHOCTM ONpeaesieHns coaepXXaHus obLlen cepbl C UCNOJIb30BaHMEM NPMO60POB
BbICOKOW MOLLHOCTU

MOLLHOCTb UCTOYHUKA PEHTTeHO(IYOPECLEHTHOrO M31yYeHU MOXET OKasblBaTb B/IMSHME Ha NPEeLM3MOHHOCTb pe-
3y/bTaTOB, NOMIYYEHHbIX MO HacTosAWeMy MeTody. Mpubopbl C CTOUYHMKOM M3NydeHns 6onee 1000 BT cuutaroT npubopamm
BbICOKOI MOLLHOCTW, NpMBOPbI C UCTOYHUKOM M3NydeHns meHee 1000 BT — npubopamu Masnioil mowHocTu. Mpu npose-
OeHMN MexnabopaTopHbIX UccnegoBaHuii NsATb nabopaTtopuii UCNOAb30BaAn NPUGOPbLI Masoin mMowHocTK, 10 nabopaTto-
puii — NpuBOpPbI BbICOKON MOLWHOCTW. [oka3atenn npeunsnoHHOCTM ANA NPU60POB BbICOKOW MOLLHOCTM OXBaTbIBAKOT BCHO
0671acTb NPUMEHEHUA HACTOALLEro MeToAa.

X1.3.1 NoBTOpPSAEMOCTb T

PacxoxpgeHne pesynbTatoB MocnefoBaTesibHbIX ONpeAesieHnid, NoyYeHHbIX OHUM U TeM e OnepaTtopoM Ha of-
HOM ¥ TOM Xe 060pyAoBaHUM NPU OAMHAKOBbIX YCNOBUAX UCNbITAHUSA HA UAEHTUYHOM MCNbITYEMOM Matepuasie B TeyeHune
ONNTENBHOIO BPEMEHW MPU NPAaBU/ILHOM BbINO/IHEHUWM METOAA, MOXET NPEeBbICUTL 3HAYEHUS, NMPUBEAEHHbIE HUXE, TONIbKO
B O4HOM cny4vae 13 gsaguatu. MoBTOpseMocTb I Bbluncasnu no gopmynam (X1.9) mam (X1.10), koTtopble 6bi1M BbiBEAe-
Hbl MPU MeXxnabopaTopHbIX UccnefoBaHUAX 06pasLOB BCEX TUMOB, UCMbITAHHbLIX C UCMO/Ib30BaHNEM NPUOOPOB BbICOKOM
MOLLHOCTH:

r=0,08681 -X 0'8383 mr/kr, (X1.9)

~0,08881-(Y0 000)0,533

r= % macc., X1.1
10000 (X1.10)
raoe X —  copepxaHue obuiein cepbl, MI/KT;
Y — copepxaHue obuwein cepbl, % macc.

BbluncneHHble 3HaYeHnA NOBTOPAEMOCTW NpuBefeHbl B Tabnuue X1.3.
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Ta6nuua X1.3 — 3HaueHUs NPELU3NOHHOCTM A/ AW3e/bHOro Tonanea
B Munnaurpammax Ha Kunorpamm

BocnpoussoanmocTs R,

CopepxaHue obLei cepbl S fosTopAemocts T,
3HauyeHue no dopmyne (X1.9) 3HauyeHve no gopmyne (X1.11)

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
500,0 15,90 56,50
1000,0 28,40 101,00
5000,0 109,50 389,30
10000,0 196,00 696,00
46000,0 704,00 2501,00

X1.3.2 Bocnpon3sogmmocTb R
PacxoxgeHne mexay ABYMS OTAEbHbIMW U HE3ABUCUMbIMU pe3ynbTaTaMu, NMoyYeHHbIMY PasHbIMU oneparopamu,

paboTallyMm B pasHbix 1abopaTopmax Ha UAEHTUYHOM UccnedyeMoM martepuasne, Npyu HOPMasbHOM W NPaBU/IbLHOM Bbl-
NOSTHEHUN MeTOoAa MCMbITAHUA MOXET NPEeBbICUTbL 3HAYEHWS, NPYBELEHHbIE HUXe, TO/IbKO B O4HOM Cilyyae U3 ABajuaTty.
BocnpoussoaumocTb R Bbluncnsanu no popmyne (X1.11) nnm (X1.12), kotopble 6blnn BbiBeAEHbI NpU MexnabopaTopHbIX
nccnefoBaHnax ans 06pasLoB BCEX TUMOB, UCMbITAHHbIX C UCMOMb30BaHWEM NMPUGOPOB BbICOKO MOLLHOCTHU:

R =0,3086 -X 0'8383 mr/kr, (X1.11)
0,3086*(y. 10 000)0,8383
= (v ) % macc., (X1.12)
10 000
rae X — copaepxaHue o6Leit cepbl, Mr/Kr;
Y — copepxaHue obLyeit cepbl, % Macc.

BbluncneHHble 3HaueHusa npusegeHbl B Tabnuue X1.2 1 Ha pucyHke X1.2.
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YOK: 665.71:543.632.461:543.427.4:006.354 OKC 75.080

KntoueBble crioBa: HePTENPOAYKTbI, ONpejesieHne COAEepXaHWs cepbl, MeToA PEHTreHO(/TyopecCLEeHTHO
CNeKTPOMETPUMN C Aucnepcueii No AMHE BOJHbI
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