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roCT P 53203—2008
MpeancnoBue

Llenu u npuHumnel ctangaptusaumm B Poccuitickon ®eaepaumm yctaHosneHsl deaepansHbiM 3aKOHOM
0T 27 nekabps 2002 r. Ne 184-93 «O TexHU4eckoM perynupoBaHuny, a npasuia NpUMeHeHUs HauUoHanbHbIX
ctangaptos Poccuirckon ®epepauumn — FOCT P 1.0—2004 «Cranpaptusauma 8 Poccuiickon deaepauunu.
OCHOBHbIE MOMOXEHUS»

CBepfieHus 0 cTaHaapTe

1 NOArOTOBNEH OTKpbITEIM akuMOHEPHBIM 06LWEecTBOM «Bcepoccuitckuin HayuHo-uccneaoBaTens-
CKWIA MHCTUTYT no nepepaboTke HedTU» (OAO «BHUW HIMN») Ha ocHoBe ayTeHTUYHOro NnepeBoda ctaHaapTa,
yKasaHHOro B nyHkTe 4, kotopbli BeinonHeH ®Iryrn « CTAHOAPTUH®OPM»

2 BHECEH TexHuueckum komuteTom no ctaHgaptusaumm TK 31 «HedTaHble TonnnBa n cMasouHble
mMaTepuanbi»

3 YTBEPXAEH W BBEAEH B OENCTBUE Mpukasom ®eaepansHoro areHTCTBa No TeXHUYECKOMY
perynupoBaHuio U MeTpornorin oT 25 aekabps 2008 r. Ne 690-ct

4 Hactoswuin ctangapT uaeHTuded ctaHgapty ACTM 1 2622—05 «OnpepeneHune cepbl B HedhTenpo-
AyKTax cTaHA4apTHLIM METOAOM peHTreHodIlyopecLeHTHON CNeKTPoOMeTPUM ¢ Aucnepcuent no AnMHe BOSHbI»
(ASTM D 2622—05 «Standard test method for sulfur in petroleum products by wavelength dispersive X-ray
fluorescence spectrometry»).

HaumeHoBaHne HacTosiwero ctaHgapTa U3SMeHEeHO OTHOCUTENbHO HaUMEHOBaHWUA YKa3aHHOro CTaH-
Aapta anga npuseaexus B cootsetctene ¢ FOCT P 1.56—2004 (noapasaen 3.5).

Mpu NprMeHeHnn HacToALLero cTaHAapTa peKoMeHAYeTCA NCMONb30BaTh BMECTO CCbINTOYHBIX CTaHAap-
TOB COOTBETCTBYIOLINE UM HaLoHarbHble cTaHAapTbl Poccuitickoin deaepaunm, cBegeHUs 0 KOTOPLIX NpuUBe-
AeHbl B AOMOMHUTENbHOM MPpUIoXeHun A

5 BBEJEH BMEPBLIE

UHpopMayusi 06 usMeHeHUsIX K HacmosiemMy cmaHdapmy nybrukyemcsi 8 exe200H0 u3dasaeMoMm
UHGbopMayUOHHOM yKaszamerne «HayuoHanbHble cmaHdapmbiy, @ Mmekcm U3MeHEeHUU U rorpasok — & exe-
Mecs4YHO u3dasaeMbiX UHGOPMaUUOHHBIX yKalamernsx «HauuoHaiibHbie cmaHOapmebi». B crnyyae nepe-
cMompa (3aMeHbi) unu OmMeHbI Hacmosiueeo cmaHOapma coomeemcmsyoujee ysedomneHue bydem
onybruKo8aHo 8 eXXeMeCsIYHO U3dasaeMoM UHGOpMaUUOHHOM yKkasamene «HauuoHanbHele cmaHOapmbiy.
Coomeemcmsyrowjasi UHopmayusi, yeedoMeHUe U meKcmbl pa3Mewaromcesi makke 8 UHGopMauUoHHOU
cucmeme obLjeeo rMonb308aHuUsi — Ha oghuyuarnsHom calime PedepanibHO20 a2eHmMCmea o MexXHU4eCcKoMy
peaynuposaHur U Memposioauu 8 cemu IHmepHem

© CrangapTtuHdgpopm, 2009

HacTtosiwunin ctaHaapT He MoxeT 6bITb MONHOCTBIO UK YACTUYHO BOCnpousBeaeH, TMpaXxmpoBaH u pac-
npocTpaHeH B kayecTse oduLansHoro nsgaHua 6es paspelueHus deaeparnbHOro areHTCTBa No TEXHUYECKO-
MY perynmpoBaHuio 1 MeTponormm
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKON SEREPALUMU

Hedrenpoaykrsl

OMNPEAENEHUE CEPbl METOJOM PEHTTEHO®TYOPECLIEHTHOW CNEKTPOMETPUU
C OUCNEPCUWENX NO ONMWHE BOJHbI

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

DaTta BBeaeHns — 2010—01—01

1 O6nacTb NnpUMeHeHunsA

1.1 HacTtoswuia ctanaapT ycTaHaBnvMBaeT MeTof onpeaeneHus cogepxanus obuiein cepbl B HedbTu n
HedTenpoaykTax, koTopble SIBASHOTCA 0AHOMAa3HBIMA U NOABMKHBIMU XUAKOCTAMWU NPU OOLIYHBIX YCNOBUSIX
OKpy>XaloLen cpebl, a Takke NnepexodsLimmu B XXMaKoe COCTOSIHUE NPU YMEepPEeHHOM HarpeBe Unmn pacteopu-
MbIMU B YrNEBOAOPOAHLIX pacTBoputensx. 3TU NpoAyKTbl MOTYT NpeACTaBnATbL cO601 AU3enbHOe TONMUBO,
peakTUBHOE TOMMUBO, KEPOCUH, AApYrue AUCTUMNATHLIE HedpTenpoayKTel, Had Ty, ocTaTovHble ToNNuBea, 6aso-
BOE CMa304HOe Macilo, rMapaBnM4yeckoe Macro, cbipyo HedpTb, HE3TUNMPOBAHHLIN BEH3UH, MeTaHOMNbHLIE
Tonnuea M-85 n M-100.

1.2 MexnabopaTopHble MUCCefoBaHNA NPELU3NOHHOCTU (TOYHOCTHBIX XapaKTepUCTUK) HacToALWero
MeToAa NpoBeAeHbl Ha NPoayKTax ¢ KoHUEHTpaLmen cepbl NpubnusutensHo ot 3 ao 53- 103 mr/kr (5,3 %
macc.). [Ans rpynnbl 06pasLoB ¢ KOHLEHTpaLueh cepbl MeHee 60 Mr/kr cTaHAapTHOE OTKIIOHEHWE CXOAUMOCTH
S, coctasnsaet 1,5 Mr/kr. YcTaHoBMNEHHbIN Npeaen obHapyxeHus paBHsaieTca 3 - S, a ycTaHOBMNeHHbIA npeaen
konuyecteeHHoro onpeaenexHns no [1] paseH 10 - S,. Mockonbky o6opyaoBaHue, UCNONb3yemoe B HacTos-
LWeMm MeTofe, MOXeT OTNNYATLCA MO YYBCTBUTENLHOCTU, TO BO3MOXKXHOCTb UCMOMb30BaHUs HACTOSILLErO METO-
Aa npu KoHUeHTpaumm cepbl MeHee 20 Mr/Kr AorKHa onpeaensTbCs B KXKA0M KOHKPETHOM cryyae.

1.3 O6pasubl c coaepxaHueM cepbl 6onee 5 % Macc. AomkHbI 6bITb pasbaBneHbl 4 Toro, YTobbl KOH-
LieHTpaLusi cepbl pasbaBneHHoro HecTenpoaykTa Haxoaunack B 06n1acT NpUMEHUMOCTIN HACTOSILLIETro MeToAa.

1.4 NeTyune obpasuibl (Takue Kak 6eH3UHbI C BLICOKUM AaBrieHUEM MapoB UNU Nerkue yrinesoaopoabl)
MOFYT He OTBeYaTb YCTaHOBMEHHOMN NPeLU3UOHHOCTU U3-3a U3bUpaTenbHOM NoTepu NEerknux NPOAYKTOB B Npo-
Lecce aHanusa.

1.5 OCHOBHBIM NMPeAnonoXeHUeM B HaCTOSILLLEM MeTo/e UCTIbITaHWS SIBNSIETCA TO, YTO MaTpuLa CTaH-
fapTHoro obpasua 1 MaTpuua UclbiTyemoro obpasia XopoLlo cornacoBaHbl. HecornacosaHue matpuy
MOXeT ObiTb BbI3BAHO PACXOXAEHUSIMA B MAacCOBbIX COOTHOLLEHUAX yrnepoa/Bogopoa (C/H) ucnbiTyeMbix
06pasLoB 1 cTaHAapPTHLIX 06pasLoB (Tabnuubl 1 1M 2) Unu NpUcYTCTBUEM APYrUX reTepoaToMoB (Tabnuua 3).

Ta6nuya 1— CpasHenne pesynbTaToB MmexnabopaTtopHbix uccriegosanmi (RR)1), nonyuertsix NIST2) n ASTM3)

Cepa, % macc., Kaxyweecs
NIST SRM%) Cepa, % wmacc., ASTM Maccosoe oTknoHerue, % OTtHocuTEnbHOE BHAYNMOCT
NIST (cpeaHee oTtHowweHue C/H ceDbI oTknoHeHue, %
3HaueHue) P
1616a 0,0146 0,0148 5,205 0,0002 1,37 Hert
1617a 0,1731 0,1776 5,205 0,0045 2,60 Ha
2724a 0,0430 0,0417 5,986 -0,0013 -3,02 Ha
1623c 0,3806 0,3661 7,504 -0,0145 -3,81 Ha
2717 3,0220 2,948 8,229 -0,0736 -2,44 Ha

Uspaune obmuymnansHoe
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Oxkonyarnue mabnuuypst 1

Cepa, % macc., Kaxyweecs
NIST SRMY Cepai\“/;3 _llsflacc., ASTM Maccosoe oTKNOHeHe, % OTHOCI/ITeﬂbH(:e 3HAYMMOCTS
(cpenHee oTHoweHune C/H CeDbI OoTKIoHeHue, %
3HaueHue) P
1621e 0,948 0,8973 8,553 -0,0507 -5,35 Oa
1624c — 0,3918 6,511 — — —
2723 — 0,0299 5,937 — — —

1} RR — uccnenosanms TMna PayHa Po6u.

2) NIST — HaumoHanbHbIM MHCTUTYT MO CTaHAapTU3aLMK.

3) ASTM — AmMepuKaHCKas accoLMaLys UCMIbITAaHUI U MATePUanos.
4) SRM — cTaHgapTHBIN STanoHHbIN o6paseLl.

Tab6nwuua 2— CpaBHeHne cKkOppeKTMPOBaHHbIX pe3ynbTaToB mexnabopaTopHbix nccnegoBanuin (RR), nonyqeHHbIx
NIST n ASTM

M pwnmedaHune—MNonpasouHblie KO3UUMEHTI BbiNK paccunTaHbl No AaHHbIM, onpeaeneHHbIM Ha XRF-111).
MpumeHeHne 3TX nonpaeoYHbIX KO uuneHToB TpebyeT OTAENBHOIO onpeaeneHns MacCoeoro cootTHowweHus C/H. 3na-
YMMOCTL OnpegeneHa Ha OCHoBe { TECTOB C ncnonb3oBaHnem dpyHkumm HeonpegenenHoctn NIST npu 1 curme u ctaHpgapT-
HOM OTKIOHEHWUM BOCMPOM3BOAMMOCTU ANns ucneitanui tuna RR. ®opmyna ans koppekuuy pe3ynsTaTtoB UCTIbITAHUIA, KOraa
B kavecTBe 6a30BOro marepuana kanubpoeodHbIX 06pa3sLUoB ncnonbayecsa 6enoe macno, cnegyowas:

S ckoppekTnposaHHas = S HeckoppekTupoBaHHas / (1,086 — 0,01511 - C/H).

SRM RR ID Cepa, % macc., Cepa, % macc., RR Kaxyuwieecs OTHOCUTENBLHOE 3HAIUMOCTD
NIST CKOPPEKTUPOBaHHble | oTknoHeHue, % cepbl oTknoHenue, %

1616a K2 0,0146 0,0147 0,0001 0,68 Her
1617a K1 0,1731 0,1763 0,0032 1,85 Het
2724a D2 0,0430 0,0419 -0,0011 -2,56 Her
1623¢ R1 0,3806 0,3763 -0,0043 -1,13 Her
2717 R4 3,0220 3,065 0,0430 1,42 Hert
1621e R3 0,948 0,9382 -0,0098 -1,03 Hert
1624¢ D3 — 0,397 — — —

2723 D4 — 0,0300 — — —

1.6 3HayeHus nokasaTenen, ycTaHOBMNEHHbIe B eanHMuax CU unu B aHrctpeMax, criegyeT paccmaTpu-
BaTb Kak cTaHOapTHbIE.

1.7 PaspaboTka mep no obecnedeHunto TeXHUKM 6e30NacHOCTM, CBA3aHHBLIX C UCMOMb30BaHWEM HacTos-
Lero cTaHgapTa, He sIBNAeTCA Lenbio HacTodAwero ctangapTa. lNMonb3oeaTtens HacTosILLero cTaHgapTa HeceT
OTBETCTBEHHOCTb 3a pa3paboTky COOTBETCTBYIOLMX Mep Mo TeXHUKe Be30NacHOCTM 1 oxpaHe 300POBbSA Nep-
coHana, a Takke onpegensieT LenecoobpasHoCTb NPUMEHeHUs 3akoHoAaTeNbHbIX OrpaHUYeHnn neped ero
ncrnonb3oBaHnemMm.

2 HopmaTuBHbI€ CCbINKU

B HacTosilem cTaHAapTe UCNoMb3OBaHbl HOPMATUBHBIE CCISIKX Ha criedyole ctaHaapThl:

ACTM .1 4057 PykoBoacTtso no pydHomy ot6opy npob HedpTu n HedTenpoaykToB

ACTM .1 4177 PykoBoACTBO No aBToMaTudeckomy ot6opy npob HedpTu n HedbTenpoayKToB

ACTM .1 4294 OnpegeneHue cepbl B HedhTenpoaykrax MeToqom peHTreHodnyopecueHTHOM cnek-
TPOCKONWUU C AUCNepcue No sHeprum

ACTM L1 4927 OnpepaeneHune 3NeMeHTHOTO aHanu3a KOMMOHEHTOB CMAa304YHbLIX MaTepuaros 1 npuca-
AOK K HUM: Bapusi, kanbuust, cocdopa, cepbl U LMHKa MeToaaMu peHTreHohnyopecLieHTHON CNEKTPOCKONUK
¢ aucnepcuein No aAnvHe BOJHbI

ACTM E 29 PykoBoACTBO ANA NPUMEHEHUA 3HaYalLmMX Ludp B pesynbTatax ucnbiTaHui ans onpeae-
NeHUA CoOTBETCTBMUSA crneuudukaLmam

D Wcnonb3ayiotr XRF-11, Criss Software, Largo, MD.
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3 CyuwHocTtb MeToaa

3.1 O6pasel noMeLLaoT B My4YOK PEHTIFEHOBCKMX MyYei 1 N3MepstoT UHTEHCUBHOCTL NKa NUHWUK cepbl
K, npyn anuHe BonHbl 5,373 A. NHTeHcuBHOCTL doHa, N3MepeHHyto Npu pekoMeHayeMon ArnnHe BOJHbI
5,190 A (5,437 A ons TPYOKM C MULLEHBIO N3 POAMUS), BBIMUTAIOT U3 UHTEHCUBHOCTU NKa. 18 NonyYeHns KoH-
LieHTpaLumM cepbl B NPOLIEHTaX Mo Macce pe3ynbTUPYIOLLYHO CKOPOCTb cHeTa UMMNYIILCOB CPaBHUBAIOT C paHee
MOCTPOEHHOW KannmbpoBOYHOW KprBon unn ypasHeHnem (MpegoctepexeHne — BosgencTane N3bbITOUHOTO
PEHTTEHOBCKOro U3flydeHns BpedHO ANsi 340poBbsi. JlabopaHT AofmkeH NpednpUHATbL COOTBETCTBYHOLNE
Mepbl, YTOObI N3bexaTb BO3OENCTBUS HE TOMNLKO MEPBUYHOIO PEHTIEHOBCKOTO U3MYYEHUS, HO U BTOPUYHOrO
MM BO3MOXKHO NPUCYTCTBYHIOLLEN paccesiHHON paauauum Ha nobyto YacTb Tena. PaboTaTtb ¢ peHTreHOBCKUM
CNeKTPOMETPOM crieyeT B COOTBETCTBMN C rOCY4apCTBEHHBIMW NMpaBUiaMm Mo UCNob30BaHUI0 MOHN3NUPYO-
LLero N3nyyeHus).

4 3Ha4yeHue U NpUMeHeHune

4.1 Hactosawmin meTog ucneiTaHns obecrnednsaeT BbICTPOE M TOUHOE U3MepeHue obLel cepbl B HedhTH
1 HedbTenpodyKTax ¢ MUHUMAarnbHOW NoaroToBkon obpasua. ObbluHOe Bpemsl aHanunsa cocTasnsieT oT 1 go
2 MUWH Ha obpasedl,.

4.2 KayecTBO MHOIMMX HeOTENPOAYKTOB 3aBMCUT OT KONTIMYECTBEHHOIO coAEePXKaHUsl cepbl. 3HAHWE KOH-
LueHTpaunm cepbl HeO6X0AMMO ANs NpoLeccoB nepepaboTki. Takke CyLeCTBYIOT HOPMbI, YCTAHOBIIEHHbIE
henepanbHbIMK, rOCYAAPCTBEHHBIMA M MECTHBIMU OpraHn3aunsiMn, KOTopble OrpaHUYMBalOT KONUYECTBO
cepbl B HEKOTOPbLIX TOMAMBaX.

4.3 HacTosiyuin meToq UcnbiTaHWUsi 4aeT BO3MOXHOCTb ofipefieNieHnst cogepXaHust cepbl B HedbTu unu
HedTenpoayKkTe U TakMM 06pa3oM MO3BOMSIET OLIEHNTb, HAXOAUTCS NU coAepXaHue cepbl B paMkax crneuudu-
KaLun Unn pernaMmeHTUpOBaHHbIX OrpaHUYeHuiA.

4.4 Korga HacTosiLMiA MeToA UCMbITaHUs! MPUMEHSIIOT K HeddTenpodyKTamM ¢ MaTpyuLamMu, 3Ha4nTenbHo
OTNUYaLLMMUCS OT KannbpoBoYHbBIX 0OpasLoB Ha ocHoBe 6enoro Macna, cTaHAapTU3OBaHHLIX B HACTOSA-
LWemM meTode WUCMbiTaHUs, TO NMPU UHTepnpeTaunnM pesynbtTaToB cneagyet cobnogats npegocTepexeHns u
pekoMeHdaluW, yKkasaHHbele B pasgene 5.

MpumedaHue— o cpaBHEHNIO C APYIMMU METOAAMM UCTILITAHWS NO ONPEAENEHUI0 COAEPKAHUS CEPbI METOA,
UCMbITAHWUSA MO HACTOAIWEMY CTaHAAPTY XapaKTepu3yeTcs BbICOKOW MPOMNYCKHOW CNOCOBHOCTBIO, MUHUMATIBHOW NMOAroTOB-
KOV oBpasua n BbICOKOW NPEeUn3noHHOCTBIO n obecneqmBaeT onpeaerneHme cepbl B WWMPOKOM AMana3oHe KOHLEHTPaLWNA.
O6opynoBanue, Tpebyemoe ANsA AaHHOTO MeToAa UCNbITaHusA, siBNsieTcsl 6onee AOPOroCTOSWMM, YEM AN anbTepHaTUB-
HbIX METOA0B, Takux kak metog ACTM 1 4294. 3a noucKoM anbTrepHaTMBHBIX METOAOB UCMbITaHUS criedyeT obpallaTbest K
ykasaTenio ctaHaaptoe ACTMY),

5 MNMomexwn

5.1 Koraa anemMeHTHbIN cOCTaB (3a UCKMIOYEHUEM CEpPbI) UCTILITYEMBIX 0Bpa3L0oB 3HAYUMTENBHO OTNMYa-
eTCA OT CTaHAapTHLIX 06pa3LoB, MOTYT BO3HUKATb OLIMGKA B onpeaeneHnu cepbl. Hanpumep, pacxoxaeHus B
COOTHOLEHUN YrNepoa—BoA0poA UCTLITYeMoro obpasua 1 KanubpoBOUYHbIX CTaHAApPTHLIX 06pasLoB BHOCAT
owunbku B onpegenerne. B Tabnuue 3 npuBeaeHbl HEKOTOPbIE ApYrne MeLlaLme 3reMeHTbl U 4oNyCTUMBIE
YPOBHW UX KOHLEHTpaLuK.

5.2 M-85 n M-100 — Tonnuea, cogepxawme 85 % n 100 % metaHona cooTBeTCTBEHHO. OHU UMetoT
BbICOKOE coflepXkaHuie Kucnopoda, NpuBoAsLLee K 3HauMTeNbHOMY NnornoueHuio nsnyveHns K, cepbl. OaHako
Takne TOMMMBa MOXHO aHaNU3UPoBaTb, UCMOMb3ysl HACTOSILUMA METO4 WITM C MPUMEHEHMEM KoppeKuuu
pesynbTaTtoB (Mpu kanubposke no Genomy macrny), Unu ¢ NPUMeHeHUeM KanMBpoBOYHBLIX CTaHAAPTHBLIX
06pasLoB, NPUroTOBMAEHHbIX Ha TOW e MaTpuLe, YTo U MaTpuua ucnbiTyemoro obpasta.

N Wudopmauumio no ctanpaaptam ACTM, cCbinkv Ha KOTOPbIE NPUBEAEHBI B HACTOSILLEM CTaHAAPTE, MOXHO Mony-
unTb Ha ASTM website, www.astm.org unu y ASTM Customer Service Ha service@astm.org.
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Tabnwuua 3— KoHueHTpauusi MelLaloWwmx 3r1EMEHTOB U BELWECTB

AnemeHT [onyctumoe coaepxaHue, % macc.
doccop 0,3
LinHk 0,6
Bapwui 0,8
CeuHey 0,9
Kanbuwi 1
Xnop 3
OtaHon (npumeyanue 2, 10.8.1) 8,6
Mertanon (npumeyvanue 2, 10.8.1) 6

5.3 OO6blYHO HehTenpoOaYKTbI C INEMEHTHBIM COCTaBOM, OTAUYAOLWNMCA OT BenbIx Macer, kak ykazaHo
8 9.1, MOryT 6bITb NpoaHaNU3UPOBaHbI C MOMOLLBLIO CTaHAAPTHBIX 06pa3LOB, NPUrOTOBMEHHBLIX U3 6a30BbIX
MaTepuanoB C TeM Xe CaMbliM UIM aHasNorMYHbIM COCTaBoM. Tak, 6E€H3UH MOXHO NPUroTOBUTbL CMELLEHWUEM
M300KTaHa 1 ToNyona B COOTHOLLEHUM, KOTOPOE MOYTU paBHO NpeAnonaraeMoMy coepxaHuio apomartudec-
KWX YrneBoaopodoB aHanusvpyemoro obpasua. CtaHgapTHble 06pasLbl, NPUroToBNEeHHbIE U3 Takoro 6eH3u-
Ha, MOryT AaTb pe3ynbTaTtbl 6onee TouHble, YeM pe3yrbTaThbl, NOMy4YeHHbIE NPU UCMOMNb30BaHWM CTaH4AaPTHbLIX
06pasuoB Ha ocHoBe 6enoro macna.

5.4 [ns onpepeneHnsi cepbl B CMa30YHBIX Macrax 1 npucagkax pekomeHgyeTcsi UCMosb3oBaTb MeToq
ACTM [] 4927, TaK KaK OH YUATbIBAET MEX3MeMeHTHbIe NonpaBoyHble KO3PMDULUEHTHI.

6 Annapartypa

6.1 PeHTreHONYOPECLLEHTHBIN CNEKTPOMETP C AUCNepcueit No ANUHE BOIHbI, CMOCOBHLIN K AETEeKTU-
poBaHuto B 06nacTu 5,37A. [lnsi o6ecneyeHust onTMManbHOM YyBCTBUTENBHOCTU K cepe B KOMANEKTaLWIo NpU-
6opa AOSHKHbI BXOANTb:

6.1.1 OnTnyeckas JOpPOXKa (ONTUYECKUIA NyTb), cpeaa refus.

6.1.2 AMNANTYAHBIA @HanMsaTop UMNYNbLCOB NN ApYrve yCTPoONCTBa pasaeneHnst SHepruu.

6.1.3 [eTekTop, npegHasHayeHHbIN Anst AeTeKTUPOBaHWUA ANNHHOBOMHOBBLIX PEHTIEHOBCKUX Ny4ei.

6.1.4 AHanusupyoLMiA KpucTanm, cnocobHbIN K ANCNEepcUn PEHTreHOBCKUX Nydeint K, cepbl B yrnoBom
AnanasoHe NpUMeHsieMoro crnekTpodoTomeTpa. Halle UCNoML3YIOT NEHTAa3PUTPUT U FEPMaHUA, XOTS MOXHO
ucnonb3oBaTh Apyrue BellecTsa, Takue kak EDDT, ADP, rpadput v kBapu.

6.1.5 PeHTreHoBckas Tpybka, cnocobHas ucryckatb usnyqeHue K, cepbl. Hanbonee yacto npumeHsioT
TPY6KM C @aHOAOM U3 poansl, XpoMa U CKaHAWSA, XOTA MOXKHO NPUMEHSTE 1 ApYyrne aHoAbI.

7 PeakTuBbl

7.1 YucroTa peakTuBOB

Bo Bcex UCNbITaHUSAX AOMKHBI MPUMEHSITECA XUMUYECKN YUCTbIE (X. Y.) peakTuBebl. [pu oTcyTCTBUM cne-
LnanbHbIX yKasaHuil Bce peakTuUBbl AOMKHEI 0TBeYaTh TpeboBaHnsam cneuundukaumin Komuteta no aHanuTu-
YECKUM peakTiMBaM AMepUKaHCKOro XMMUYEcKoro obLecTsa, rae 37U cneLndukaLum MOXHO nomyumtb ).
MoHO Mcnonb3oBaTh Apyrve peakTyBbl NPW YCIOBUW, YTO OHW UMEIOT 4OCTaTOUYHO BbICOKYIO CTEMNeHb YNCTO-
Thl, YTOObI UX NCMOMb30BaHWE He CHU3WUIO TOYHOCTL onpeaeneHus.

7.2 On-H-6yTnn cynbgug, ctaHdapTHbIA obpasel, BEICOKON YUCTOTHl C YCTAHOBMIEHHBIM 3Ha4YeHNeM
cogepxaHus cepbl. MPUMEHSIIOT yCTaHOBMEHHOE 3HaYeHe codepXXaHusi cepbl Npy pacyeTe TOYHbIX 3Haye-
HWUIM KOHLIEHTpaLMil kKanMBpoBOYHEIX cTaHAapTHEIX 06pasLos (9.1).

MpumeyaHne— BaxHo 3HATb KOHLEHTPAUMIO cepbl B Au-H-ByTUn Ccynbduae, a He YUCTOTY, TaK Kak NpUMecu
TaKKe MOryT 6bITb CEPOCOAEPKALLMMU COEANHEHNSIMM.

R Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, DC. 3a
NPeanoXeHAMM Mo NCTbITAHWIO PEaKTMBOB, He NepeYnCcrieHHbIX AMepUKaHCKUM XMMUYeckuM obecTBom, cnegyeT obpa-
™TBCA K Analar Standards for Laboratory Chemicals, BDH Ltd., Pool, Dorset, U.K. n k United States Pharmacopeia and
National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.
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7.3 KoHTponbHble cTaHaapThl (MOHUTOPLI) Koppekuuu apeida (npousBonbHbIe)

YCTaHOBMEHO, YTO HECKOSLKO PasfiniHbIX MaTepuanos NPUroAHbI ANA UCNONb3OBaHWUA B KaYeCTBE KOH-
TPONbHBIX CTAaHAAPTOB KoppeKuun aperda. Npumepamu cepocoaepxallmx Matepnanos, NPU3HaHHBIX Npu-
rogHbIMU, SBNSOTCA OGHOBMSieMble Xuakue HedTenpoayKThl, NOYMTU HEeU3MeHHble TBepable BellecTBa,
CnpeccoBaHHbIe NOPOLUKOBLIE MaTepuanbl, MeTanInyeckue cnnasbl UMK CNNaBneHHble CTeKNAHHbIe AUCKN.
CKopocTb cyeTa NMMNYbCOB KOHTPOMbHOMO CTaHaapTa B COMeTaHUN CO BpEMeHeM c4eTa UMMYNbCOB A0SKHA
6bITb JOCTaTOYHOW ANA TOro, YTOOLI AaBaTb OTHOCUTENbHYO OWNBKY cHeTa UMNYNbCOB MeHee 1 %. CkopocTb
cyeTa UMMNYIbCOB KOHTPOSBHOMO CTaHAapTa onpeaensaoT Bo BpeMA kanubposku (9.4) u ewe pas Bo BpeMs
aHanusa (10.1). 3T ckopocTU cHeTa MMNYNBLCOB UCNOMBL3YIOT ANA pacyeTa NoNpaBoYHOro koadduuneHTa
koppekuun apeinda (11.1).

7.3.1 Koppekuuio apeiicha 06bIMHO aBTOMAaTUYECKU BKNIOYAKOT B NporpaMMmHoe obecneudeHue, XoTs
pacyeT MOXHO NOCTOSAHHO AenaTb BPYYHYo. [JNA peHTreHOBCKUX NPUBOPOB € BBICOKON CTabUNbHOCTLIO 3Ha-
YyeHue nonpasoYHoro koadduumeHTa Koppekummn apeida He AOMKHO CUMbHO OTANYATLCA OT €ANHULbI.

[MpwnmedaHune—[Ina3ToM Lenm MOXHO MCTNONb30BaTL KANMGPOBOYHBLIE CTaHAAPTHBLIE 06pa3ubl. Tak kak nocne
Kaxgoro onpegeneHusi HeobxoaMMO YHUUTOXaTb CTaHAAPTHbIE 06pasubl, TO ANS eXeAHeBHOro NPUMEHEHNS LUenecoot-
pasHo vcrnonb3oBaTk Gonee gelleBbie MaTepuansi.

7.4 Benoe Macno unu apyrov NnpurogHbin 6asoBbin MaTepuan ¢ cogepXxaHueM cepbl MeHee
2 Mmr/kr

Mpwn oxnaaeMmom Huskom (MeHee 200 Mr/kr) cogepxaHuum cepbl cneayeT cogepkaHue cepbl 6a30Boro
maTepuana (npu nobom ero s3HauYeHUN) BKIOUYUTL B pacHeT KOHUEeHTpaLun KannGpoBOYHOro CTaHgapTHOMO
obpasua (9.1).

7.5 Mpo3payHas ANs PeHTreHOBCKUX Nyyei NneHKa

MoxHo Mcnonb3oBaTh NobYIo NeHKy, YCTOWYMBYIO K BO3AeUCTBUIO oBpasLa, He cogepkaluyio cepy u
[OCTaTOYHO MPO3pavHyto AN peHTreHOBCKUX nyyven. MneHkn moryT 6biTb 13 nonuadupa, nonaunponuneHa,
nonukapboHaTa 1 nonnamuga. OgHako obpasubl C BEICOKUM cogepXXaHMeM apoMaTu4ecknx yrnesoaopoaos
MOTYT pacTBOPATb NMEHKU U3 nonuacupa u nonukapboHara.

7.6 a3 renui yuctoton He MeHee 99,9 %.

7.7 a3 ansa cyeta MMNYNbLCOB, ANA NPUGOPOB, CHABXEHHBIX MPOTOYHBLIMM MPOMOPLUOHANIBHBIMU CUET-
YnKamm noToka.

7.8 KioeTbl ans obpasua, coBMecTUMble ¢ 06pasLoM 1 TpeboBaHUSAMU K reOMeTpUKn CNekTpoMeTpa.
MpeanoyTUTeNbHLI Nerko yaansemble KIoBeThl.

7.9 O6pasubl ANs NPOBEpKM KanmbpoBKK, NOpLUM 0OHOTO UK Bonee Xuakoro HedTenpoaykTa unm
cTaHAapTHble 06pasLbl C N3BECTHBIM COAepPXKaHNEM Cepbl U He UCMOSNb30BaHHbIE MPYU NOCTPOEHUM Kannbpo-
BOYHON KpnBoi. CTanAapTHLIe o6pasLibl 4OMKHBI ObITb UCNOMNBL30BaHbI AN ONpPeAeeHNss TOYHOCTU Havarnb-
HoW kanunbposkn (9.5).

7.10 O6pasubl kOHTPONS KavecTBa (06pasubl QC), cTaHgapTHele obpasLbl Hedb T Unu HedpTenpPoayk-
TOB, NpeAcTaBuTenbHble ANa 0bpasLoB, PerynspHO UCMOMb3yeMbIX s MPOBEPKU TOTO, UTO CUCTEMA Haxo-
ANTCA Noa cTaTUCTUYECKUM KOHTponem (pasaen 13).

Mpumevanune 1— [JomkHa NpoBOAWTLCS NPOBEPKA CUCTEMbI KOHTPOIS ¢ nomowwsto obpasuos QC n noctpoe-
HWS KOHTPOIbHbIX Tabnuy. MoapasymeBaeTcsi, YTO NpoLeAypbl KOHTPOISI KA4YEeCTBA HAXOASITCS B KOMMNETEHLMW OTAENBbHON
naboparopuu.

MpumedvaHune 2— ogxogawme o6pasLbl KOHTPOMNSA KAHECTBA MOXHO MPUIrOTOBUTb, KOMOUHUPYS 4acTh CTaH-
[apTHbIX 00pa3sLoB.

8 OT60p Npob 1 nogroTtoBka o6pasLoB

8.1 OT60p npob cnendyeT NPOBOAUTL MO BO3MOXKHOCTW B COOTBETCTBUMN C UHCTPYKLIMSIMUA, U3MOXKEHHbI-
mun B pykosoactsax ACTM [1 4057 n ACTM [ 4177.

8.2 [pun 1ncrnonb3oBaHUM MHOropasoBbIX KIOBET Nepes KaxablM NpUMeHeHnem 1x oduLaoT 1 cyLuar.
Henb3sa nOBTOPHO wWcnonb3oBaTb OAHOpa3oBble KOBeTLl. [ns kaxaoro obpasua TpebyeTcs HOBbI
(Hencnonb3oBaHHBIN) Kycodek peHTreHOBCKOM NIIeHKN ANA KioBeThl. M3beratoT kacaHusi pykaMmu BHYTPeHHen
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NOBEPXHOCTU KIOBETHI, YaCTWN MNEHKU BHYTPW KIOBETHI UM OKHa Npubopa, Yepes KoTopoe NPOXOAUT peHTre-
HOBCKOE U3ryyeHue.

Mpu aHanmnse HU3KMX KOHLEHTPAaLMIA cepbl OTNeYaTKX NanbLes MOryT NOBMNSTE Ha NokasaHune npubopa.
MopLUMHBI Ha NNeHKe BAMSIIOT HA MHTEHCUBHOCTb NPOMYyCKaeMbIX PeHTreHOBCKINX Nyden. MNoaTomy ans obec-
neyeHust 4OCTOBEPHbBIX Pe3yNbTaToB BaXHO, YTOOHI NNeHKa Obina HaTsHYToO U YncTol. TpebyeTcs nosTopHas
KannbpoBKka aHanuaaTopa, eCcn 3aMeHeHbl TUM UK TOSMLWMHA NMEeHKU okHa npubopa. Mocne 3anofHeHus
KioBeTbl 0Opa3LoM pekoMeHAYeTCsl OCTaBUTbL ManeHbKoe BeHTUSILMOHHOE OTBepCTHe.

8.3 TpKn U3MEPEHMU HUKMX KOHLEHTPALIMIA cepbl Ha NokasaHus npubopa BNnsHWE okasbiBaloT NpumMe-
CV1 UNN HEOAHOPOAHOCTb MO TOMLWMHE NONU3MUPHBIX MAEHOK, pasnuyatoascs oT napTum K naptun. Moatomy
nepen UCNONb30BaHWEM KaXKA0ro HOBOMO PyfoHa UM NapTUm NieHKU HeoBXxoamMmo NpoBepsiTh KariMGpoBKy.

9 KanubpoBka

9.1 KannbposouHble cTaHAapTHble 06paslbl roTOBAT, TWaTensHo pasbaenssa (no Macce) ctaHaap-
THBIA AW-H-0yTUN cynbcug 6ensiMm Macnom unm Apyrum npurogHeiM 6asossim maTtepuanom (5.3). CtaHgap-
THble 06pasLbl C U3BECTHBIMU KOHLIEHTPALMSIMU Cepbl AOTKHBI MPUMEPHO COOTBETCTBOBATbL KOHLEHTPALNSM,
yKasaHHbIM B Tabnuue 4, 4N MHTepecyoLWwmnx AnanasoHoB KOHLEeHTpaumMi cepbl. CnegyeT yuntbiBaTth Nobyto
cepy B 6a30BOM MaTepuarne npu pacyeTe KOHLeHTpaLuu1 cTanaapTHbIX o6pasuoB meHee 0,02 % macc.

MpumeyvyaHune 1—Tpu HeOGXOAMMOCTU MOTYT ObITb MCMONB30BaHbI AOMOMHUTENBHbLIE CTaHAAPTHLIE 06pas-
Libl C KOHLEHTPaLUsiMU, KOTOPble HaXOAATCS MeXAY KOHLeHTpaumusimu, ykasaHHeiMu B Tabnuue 4.

MpumevyaHue 2— Vmelowmecs B Npodaxe cTaHAapTHbIE 06pa3Lbl MOTyT GbiTb MCMONb30BaHbI NPY YCNOBUK,
YTO KOHLEHTPauMK cepbl TOUHO U3BECTHbI U MPUMEPHO COOTBETCTBYIOT KOHLEHTPALMSIM, YKa3aHHbIM B Tabnuue 4.

Tabnwuya 4 — CraHgapTHble 06pasLibl O CoAepKaHnIo cepbl

KoHLueHTpauus cepbl, % macc.

0,00004) 0,100 1,0
0,001 0,250 2,0
0,010 0,500 3,0
0,025 40
0,050 5,0
0,075

A) Ba3oBblii MaTepuan.

9.2 TwartenbHO U3MepsAst UHTEHCUBHOCTb UCMYCKAaeMOoro U3ny4yeHus cepbl KaxabiM KanubpoBOYHLIM
cTaHgapTHbLIM 06pasLom no npoueaype, usnoxeHHon B pasgenax 10 n 11, onpegensoT gaHHbIE AN NOCTPO-
eHusa kKanubpoBoYHOro rpacuka.

9.3 CtposaT kanMbpoBo4HbIN rpacdvk 0AHMM U3 criedyoLmMx cnocoboB:

9.3.1 C nomoLybio NporpaMmHoro obecneyeHust u anropuTMoB, MOCTaBNSEMbIX NPOU3BOAUTENEM NPU-
6opa.

9.3.2 BbluucneHuem AaHHbIX Mo cregyowmmM opmMynam:

S=(D+ER)(1+aS)um (1)
S=aR+ bR? +c, 2)

rae S — KoHUeHTpauusi cepbl, % macc.;

D — nepece4yeHue kanMbpoBOYHOWN KPUBONA;

E — yron HaknoHa kannbpoBOYHON KPUBOW;

R — 0bLwwas NHTEHCUBHOCTb U3ITy4eHUs! cepbl;

o — aKTop KoppeKLu1 (MonpaBoYvHbIn KoadULMEHT BANAHWUA cepbl Ha pesynbTaT onpeaeneHus),
a, b, c — ycTaHOBMEHHbIE KOHCTaHTHI.

M pwvmeyaHune— dakrop koppekumm o B chopmyne (1) MoXeT 6biTb onpeaerieH SMNMPUHECKN UMK TeopeTUYec-
ku. MocTtaswyku 06opyaoBaHUsi 4acTo JaloT TeopeTUyeckue 3HaueHnsi KOs ULUNEHTa o.
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9.3.3 lMocTpoeHunem rpadmka ¢ 0CIMU KOOPANHAT: CKOPPEKTUpoBaHHasa obLlas MHTEHCUBHOCTb, Bbipa-
XeHHasi B UMMynbcax B cekyHay, U KOHLeHTpaLus cepsl.
YUT06bl CBECTU K MUHUMYMY 3bpeKTbl HENMUHENHOCTU, CTPOAT rpacuk HeOOMbLLMMUK AnanasoHamu.

MpumeyaHune—padukum KanMOPOBKM NMMHENHBI NPU KOHUEHTpauun cepbl meHee 0,10 % macc. Jlabopant
JonxeH BblbpaTh gpyrve avanasoHbl NOCTpoeHus rpaduka B Liensax COOTBETCTBUSA TpeGoBaHAM namepeHuin. OTKIIOHEHHne
OT NIMHENHOCTU MOXET YBENUYMBATHCA NPU YBENUYEHUW KOHLEHTPaLUn cepbl.

9.4 Tpu NcNonb3oBaHUN KOHTPOSBHBLIX CTAaHAAPTOB Koppekunn apeinda onpenenstoT UHTEHCUBHOCTb
WX N3MyYeHns B Te4eHWe npoLeaypbl kanubposku. MNonyvyeHHaa BenuuuHa 6yaeT cooTBeTCTBOBATbL Koaddu-
uneHTy A B chopmyne (4), 11.1.

9.5 Cpasy nocne 3aBepLUeHUs KanMbpoBKM OrNpeAenAtoT KOHLEHTPaLUMIO cepbl 0AHOTO U HECKOMBbKUX
06pa3LoB ANs NpoBepKX NpoBedeHHoN kannbposku (7.9). MUaMepeHHoe 3HaueHue A0MKHO HaxoanTbCA B Ana-
nasoHe, onpegeneHHOM Kak yCTaHOBMIEHHAas KOHUEHTpauusi + NoBTOPSIEMOCTb (CXOAUMOCTb) HaCTOALEro
MeToaa. Ecnv 8Toro He Npoun3oLWnIo, TO kKanMbpoBKa U KanMbpoBoYHble 06pa3Lbl BbI3bIBAOT COMHEHUS W
criegyeT NpednpuHATL KOPPEKTUPYOLWME Mepbl U NOBTOPUTL kanubpoeky. Mpu oueHke kanubpoBknu cnegyeT
Takke NPUHUMAaTh BO BHUMaHWe CTerneHb HeCOOTBETCTBUS MaTpULbl UCMIbITYEMBIX 06pa3L0B 1 CTaHA4apTHBIX
obpasuos.

10 MNpoBeaeHMe UcnbITaHUA

10.1 TMpn Ncnonb3oBaHUM KOHTPOSbHBLIX CTAHAAPTOB KOoppeKuuu apernda 4o Havana aHanuaa TeKyLwmx
0bpa3uoB B AaHHbIA AeHb aHaNM3NpYoT KOHTPOSibHBIE CTaHAapThl Koppekuny apeida 1 onpeaensitoT cko-
POCTb cYeTa UMMNYNbCOB, MPUMEHNAN TO Xe camoe BeLLecTBO, YTO U BO BpemsA kanubposku. OnpeaeneHHoe
3Ha4veHue cooTBeTCTBYeT kKoaduumeHTy B B cbopmyne (4), 11.1.

10.1.1 Korga B chopmyne (5), pasgen 11, npumeHsiioT kodddpuumeHT F ', To Ans ero onpeaeneHns pery-
NSAPHO NPOBOASAT XONOCTOM onbIT. Ha obpasLe, He cogepkallem cepbl, Takom Kak 6a3oBbIl MaTepuarn, onpe-
OensitoT CKOPOCTb cUeTa MMMYMNbLCOB NPU COOTBETCTBYIOLLEM MUKe cepbl U yrnax doHa.

10.2 MomellaloT obpasel B COOTBETCTBYIOWYIO KIOBETY COMfiacHO WHCTPYKUWMM MO aKcnayaTauun
NCMonb3yemoro koHkpeTHoro npubopa. XoTs usnydyeHne cepbl NPOHUKaeT TOMbKO Ha ManeHbKyto riybuHy B
obpasLe, paccesiHne OT KIOBETHI M caMoro obpasua MoXeT MeHATbes. MepcoHan nabopaTopun gorkeH ybe-
OWUTbCA B TOM, YTO KIOBETa 3amnoflHeHa Bhille MUHUMAaNbLHOW MeTKW, nocneayowee aobasneHne obpasua
nepecTtaeT 3aMeTHO BnusATb Ha cHeT UMNynbcoB. OBLIMHO KIOBETY 3anoNnHAIT He MeHee YeM Ha 3/4 BMecTu-
MocTU. B KioBeTe Heo6xoanMOo OCTaBUTb ManeHbKoe BEHTUNALMOHHOE 0TBEpCTUe.

10.3 O6paseL noMeLlatoT B MyYOK PEHTTEHOBCKUX NyHEn U A4al0T PEHTIEHOBCKOW ONTUYECKOW AOPOXKE
YpaBHOBECUTLCH.

10.4 OnpedensitoT MHTEHCUBHOCTL ManNydeHus K, cepbl npu 5,373 A, NpoBoas M3MepeHns ckopocTu
cyeTa UMMYNbCOB MPU TOUHBIX YITIOBLIX NONOXKEHUSAX ANsl AaHHOW ANUHBI BOSHBI.

MpwnMedyaHwue—pegnonaraeTcsi, 4TO AOMKHO ObITb NOMNY4EHO AOCTATOYHOE KONUYECTBO CHETOB (OANHOY-
HbIX UMMYNBCOB), YTOOLI 0GecneunTs No KparHe mepe 1,0 % oxuagaemoro koadduumeHTa Bapnaumm (% KBagpaTMyHOro
OTK.I'IOHeHV[H) Ha NpakTuke. Ecnu YYBCTBUTEIBHOCTb UMK KOHUEHTPaUWA, Unn 1O 1 gpyroe npenaTcTeyioT 060py AocTtaroYy-
HOIO KONMYECTBa CHETOB UMNYIBLCOB Anst AocTuxkenus 1,0 % koathduumneHTa Bapmaumm, NPUMEHSIOT TEXHUYECKUE npue-
Mbl, MO3BONsOWME A0OUTLCA HanBOmnbLUeN CTaTUCTUYECKOW MPEeUM3UOHHOCTU NPV MPOBEAEHWMM KaXAoro aHanu3aa.
KoathdvumeHT Bapuaumm paccHuteiBaoT cneayowmm obpasom

koatbduuneHT Bapnaumm, % = 100,/Ng + N, /N, — N, 3)

rae Ny — Konm4ecTBO CHETOB MMMYNbCOB, COBpaHHOe Ans NMUHUK Cepbl;
N, — KONM4YeCTBO CYETOB UMMYIILCOB, COBPaHHOE Ha [NNHE BOJTHbI YOHA B TOT XXe Cambli BPEMEHHOI UHTEpBall, YTO
u ans c6opa cyetos N,.

10.5 UamepstoT ckopocTb cueTa UMNynbcoB poHa Npu npeasapuTesibHO BbIBpaHHOM pUKCUPOBaHHOM
YrIOBOM MOMOXEHUN, COOTBETCTBYIOLLEM NUKY cepbl K.

MpumeyaHune— NpurogHocTb N60ro NnonoxeHusi hoHa ByaeT 3aBnCeTb OT TUNa NPYMEHSIEMOro aHoAa PeHT-
reHoBCKOW Tpy6Gku. [Mpy npumMeHeHMn Xpoma 1 ckaHausi pekoMeHayeTcst AnuHa BonHel 5,190 A, Toraa kak ans poausi npu-
rogHa gnuvHa BornHbl 5,437 A; 20, nuku 1 hOHOBbIE YITbl AN Pa3nvYHbIX KPMCTaNoB nNpyeeaeHsl B Tabnuue 5.
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Tabnwuuya 5—20 yrnbl AN pa3nuyHbIX KPUCTANNoB

. SK ®oH
Kpucrann 2d (A) *

(5.373A) (5,190 A) (5,437 A)
NaCl (200) 5,6406 144,56 133,89 149,12
EDDT (020) 8,806 75,18 72,21 76,24
ADP (101) 10,640 60,65 58,39 61,46
MeHTaspuTpuT (002) 8,742 75,85 72,84 76,92
Keapu (101) 86,5872 106,93 101,81 106,97
Ge (111) 6,532 110,68 105,23 112,68
Mpacput (002) 6,706 106,45 101,38 106,29
Mpadput (002) (PG) 6,74 105,72 100,71 107,55

10.6 OnpenensaloT CKOPPEKTUPOBAHHYIO CKOPOCTb cHeTa UMMNYNbCOB U PACCUUTBLIBAIOT KOHLEHTPaLMIO
cepbl B 06pasLie, Kak ykazaHo B pasgene 11.

10.7 Ecnu B pesynbTaTte usmepeHuin, nposeaeHHbIx no 10.2—10.6, ckopocTb cHeTa UMNYNbCOB Okasa-
nacb Bbllle CKOPOCTU cYeTa HauMBbICLLE TOUKU Ha KanMbpOBOYHOW KPUBOIA, TO 0bpa3sel, pasbasnaoT 6a3o-
BbIM MaTepuanom, UCNonb3yeMbIM AN NPUroToBNeHUs! KanMbpoBOYHLIX CTaHAAPTHLIX 06pa3LOB A0 TeX nop,
roka CKOpOCTb cyeTa cepbl He ByaeT HaxoauTLCS B Npeaenax KanMbpoBOYHOW KPUBOW, 1 MOBTOPSAIOT Npo-
Leaypy, nsnoxeHHyto 8 10.3—10.6.

10.8 Korpa usBecTHO unu npegnonaraeTcs, YTO UCMLITYEMbIA 0bpaseL, coaepXuT BeLecTsa, BNUsALO-
LMe Ha pesynbTaTt onpeaeneHns B KOHUEHTpaUuAaX, Bellle nepeuncneHHbIx B Tabnuue 3, To o6pasel pasbas-
nsoT (no Macce) 6a3oBbIM MaTepuanom A0 KOHUEHTpauUuii MeHbLUKX, YeM NpusedeHsbl B Tabnuue 3.

Mpun™meyaHue— KoHueHTpauumn BewecTs, NpeacTaBneHHbIX B Tabnuue 3, 6binn onpeaeneHsl NocpeacTBom
pacyveTa CyMMbl MacCcoBbIX KOSd)CbMLMeHTOB nornoweHna, YMHOXEHHbIX Ha MacCoOBYI0 A0NI0 KaXXQ4oro NpucyTcTeytowero
anemeHTa. ATOT pacyeT NPOBOAUNCA ANA paszbaeneHun npeacTaBuTeNnbHbIX 06pasLIo., cogepXawmx NpUMepHo 3 % mewa-
towmx Bewects u 0,5 % cepobl.

10.8.1 lNony4eHHble AaHHbIE MOKAa3bIBAOT NpUeMiieMble pesynbTaTbl PeHTTeHOBCKOrO W3ny4veHus,
ecnu paccyMTaHHas cyMMa MaccoBbIX KO3(hhULIMEHTOB NOrMOWEHUs, YMHOXEHHBIX Ha MaccoBble A0MNn
0b6pasuo., 6bina He Gonee YeM Ha 4 %—5 % Bbillle CyMMbl MaccoBbIX k03 (PULIMEHTOB MOTMOLEHUS, YMHO-
XEeHHbIX Ha MaccoBble JoNM A4S KaNMBpPoBOYHBLIX 06pa3LoB. MoMexu No NOrnoLEeHUIo NOAIHOCTLIO YCTPaHUTb
HEBO3MOXHO, TaK Kak OHW ABNATCA aaOuTUBHLIMU, 8 MeTOAUKOA pa3baBreHust MOXHO TONMbKO CBECTU K
MUHUMYMY KOHLEHTPaLMIO MeLLaloLWnX 3r1IeMEHTOB UNnu BellecTB. [Noatomy Tabnuuy 3 cnegyeT MCNonNb3o-
BaTb B KAYECTBE PYKOBOACTBA MO KOHLEHTpaUuMsM, KOTopble 4oNyCTUMBbI 6e3 60MbLION NOrpeltHOCTU, HO He
Kak abCcomnoTHbIEe BETUYMHBI.

MpumeyvyaHune 1— BnusaHwe nomex MaTpuLibl TAKKE MOXET ObITb CKOPPEKTUPOBAHO SMNUPUHECKU UNN Teope-
TH4eckun. 3a uckroveHmem razoxona (cmeck 6eH3vHa n 10 %—20 % araHona), 3TV KOPPEKTUPOBKN HE HAXOAATCA B pamKax
obracT¥ NpUMeHeHNs HacTOSILLEro METOAA UCTbITaHWS.

MpumeyaHune 2— KoHueHTpauum atTaHona n MetaHona 6biny paccUnTaHbl ¢ UCNONb30OBaHUEM TEOpETUYeC-
KON CMEeCU yIneBogopoaoB u an-6ytuncynsduaa, K kotopoi 6bin gobaeneH aTaHon (Unv METaHoM) 40 TeX Nop, Noka cymma
MacCoBbIX KO3 MDVLNEHTOB, YMHOXEHHbBIX HA MACCOBbIE ONU, He yBenuumnack Ha 5 %. [pyrumm cnoBamu, Gbirno paccuu-
TaHO KONMUYECTBO 3TaHona (Mnu mMeTaHona), SIBUBLIEEecs NPUYMHON OTpULaTeNbHOW 5%-HOWM OLUMOKK B M3MEPEHNUM Cepbl.
OTu cBeAeHUs BKMOYeHb! B Tabnuuy 3, 4Tobbl MTHPOPMUPOBATL O NPMPOAE BKIMHOHYEHHON OWKNGKM TeX, KTO XO4eT UCMOomnb30-
BaTb HACTOALWMI METOA ANs onpeaeneHns cepol B razoxone (unu M-85 n M-100).

10.8.2 Cmecb TLaTenbHO nepemMeluvBatoT ans obecrneyveHMs OOHOPOAHOCTA U MepeHoCAT B Npubop
OIS U3aMepeHus.

10.8.3 OnpeaenstoT cogepkaHue cepbl B cMecu 06bI4HBIM crocobom, kak ykasaHo B 10.2—10.6, 1 pac-
CUMTBIBAIOT codepaHne cepbl B UCXoAHOM obpasLe cornacHo pasgeny 11.

11 Pacuer

11.1 Tpn ncnonb3oBaHUN KOHTPOMbHBIX CTaHOAPTOB KOppeKuMn gpeidoa, onucaHHoro B 7.3, paccyu-
ThIBalOT NMOMPaBOYHbIA kKO3DULMEHT KOPPEKUNN eXedHEeBHBIX UBMEHEHWIA YyBCTBUTENBHOCTA Npubopa no

opmyne
8
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F=A/B, 4)
rae A — CcKopOCTb cHeTa KOHTPONbHOro cTaHAaapTa koppekuum aperida, onpeaeneHHas Bo BpeMs kKanubpos-
K1 (9.4);
B — cKopocTb cyeTa KOHTPONbHOrO CTaHAapTa KoppeKkuun apeida, onpeaeneHHas BO BpeMsi UCTIbITa-
Huga (10.1).

Mpunmevyanune—IpnnpumeHeHn oTAENbHLIX TUMOB annaparypbl, BO3MOXHO, HET HEOGXOAUMOCTU UMW HeLe-
necoo6pasHo BkNO4aTh 3TOT koadduumeHT B hopmyny (5). B aTom cnyuae F npuHumaloT paeHeiM eguimue. PekomeHay-
etcs, 4Tobbl Nonb3oBaTenb NPY NOCTPOEHUU AarpaMmbl UCTONb30Ban Ko3dUUMEHT F n paspabarbiBan Kputepuii st
€ro NPUMeHeHns, OCHOBaHHbIN Ha cTabunbHOCTY paboThl annaparypbl ¥ NPUHLMNAX CTaHAAPTHLIX 06Pa3LOB KOHTPONS Ka-
yecTBa.

11.2 OnpepensiioT CKOPPEKTUPOBaHHYIO CyMMapHYH0 CKOPOCTb cYeTa UMNYbLCOB Mo crieaytowlei dop-
myne

R=1U(Cy/S1) - (CeF" I Sy F, )

rae Cy— cymMMapHble OiMHOUYHBIE UMYTILChI, COGpaHHbie npu 5,373 A;

C; — CcymmapHble 0MHOUHBIE UMMNYMbChI, COBpaHHbIe AN nonoxeHus doxa, sbibparHoro B 10.5;
S, n S, — Bpems, ¢, Heobxoaumoe ana c6opa ONHOUHBLIX UMNYNbeos C;

R — ckoppekTupoBaHHasi cymMmMapHasi CKOpoCTb CHeTa;

F’— (oauHouHble uMmnynsebl/c npu 5,373 A) / (oanMHO4YHBbIe uMnyrnbebl/c hoHa, BeibpaHHoro B 10.5, Ha

obpasLe, He coaepxallem cepy).

11.2.1 TpumeHeHne dakTopa KoppeKunn F 8 bopmyne (5) aBnseTca NponsBosibHLIM (CM. NpUMeYyaHue
kK11.1).

11.2.2 BknioveHue koadduunerTta F’ B popmyny (5) sasnsertca nponssonsHeIM. Boobule oH Heobxo-
AVM A58 MHOTOKaHalbHbIX CNEeKTPOMETPOB, KOTOPbIE UCMOMb3YIOT pasnuyHble KaHanbl cnekTpomeTpa Ans
N3MepeHnsl MHTEHCUBHOCTEN Nnuka 1 dhoHa.

[TpwnmeyaHune—IlocTpoeHne guarpammsl ¢ KOIPPULUMEHTOM F ', gaxe ecnv oH He NCNorb3oBarcs B popmy-
ne (5), 3actaBuT none3oearens o6paTuTb BHUMaHUe Ha n3aMeHeHusi B pabote npubopa ns-3a 3arps3HeHnsl aNeMeHTOB CUC-
TeMbl, TaKMX KaK KpUCTanmbl, KONIMMaTopb! U PUKCMPOBaHHbIE OKHA.

11.3 PaccuuTtbiBatoT cogepxaHue cepbl B 06pasue, NoACTaBss CKOPPEKTUPOBaHHYIO CYMMapHYIO CKO-
POCTb cyeTa UMMynbCoB 13 hopmynsl (5) B BuIGpaHHyto kannbpoBoYHyo Mogenb u3 pasgena 9. Bo MHorux
cny4asx nocTasLUMK (MpodaseL,) 0bopyaoBaHusa NpeJocTaBnsieT nporpaMMHoe obecneyeHne unu Heobxoau-
Mble pacyeTsl.

11.4 PaccunTbiBaloT KOHLEHTpauuio cepbl B pas3basneHHbIx obpasuax no cneaytowlei opmyne

S=S5, (W, + W)/ W, (6)

roe S, — copaepxaHue cepbl, % Macc., B pa3baBreHHol cmecu;
W, — macca ncxogHoro obpasua, r;
W, — macca pasbasutens, r.

MocTaBLlunk 06opyaoBaHUs OOMDKEH NPeAoCcTaBUTb NporpammHoe obecrnedeHne Ans BbIMOSTHEHUs 3TOro
pacyeTa npu BBeaeHnM Tpebyembix Macc.

12 O6paboTka pe3ynbTaToB

12.1 Onsa o6pa3suos, NpoaHann3MpoBaHHbIX 6e3 pa3zbaBneHusl, 3anUcbiBaloT pesynbTaT, paccyUTaH-
Hbl B 11.3. B cnyyae pasbaBneHHbIX o6pasLoB 3anucbiBalOT pesynbTar, paccuntaHHbid B 11.4. Pesynbtar
3anucbIBaloT kak obLuee coaepkaHune cepbl (% Macc.): Ao TpeX 3Havawmx uudp — Ans KoHUeHTpauuii bonee
0,0100 %; oo AByX 3Havawmx uudp — AN KoHUeHTpauuin B npeaenax ot 0,0010 % ao 0,0099 % v ao oaHon
3Havawen uudpbl — Ans KoHueHTpauui meHee 0,0010 %. B kavecTBe pykoBoACTBA NPaBUITbHOrO OKpyrie-
HUA 3HaYaLWMX LUP UCNOMBL3YIOT METOM OKpYrneHua, nsnoxeHHol B pykosoactse ACTM E 29. YkasbisalorT,
4YTO pesynbTaTbl MOMYYeHbl M0 HACTOSALLEMY METOAY UCNbITaHUS.

12.2 Mpu ananuze Tonnue M-85 n M-100 ¢ kanubpoBKoW, onpeaeneHHon co cTaHaapTHBIMKU 06pasua-
MW Ha ocHoBe 6enoro macna, AenAat pesynbTarT, nonyveHHbI B 11.3, cnegytowmm o6pasom (npumevaHue 2,
10.8.1):

S (B M-85), % macc. = S, % macc./0,59; @)
S (8 M-100), % macc. = S, % macc./0,55. (8)
9
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KoppekTunpoBka He TpebyeTca, ecni cTaHgapTHbIe o6pasLibl TOTOBAT Ha TOM e camoil MaTpuLie, YTo U1
ncnblTyemble 06pasLibl, kak onncaHo B 5.2.

MpwumeyaHune— OpgHa naboparopusi cpaBHUNA YyBCTBUTENBHOCTL MO cepe ans tonnue M-85 n M-100 ¢ vye-
CTBMTENBHOCTLIO MO cepe AN napatMHUCTBIX Macern (HaCTOSALWMIA METOA UCTbITAHUS) C MOMOLLBI0 TEOPETUYECKOrO pacye-
ta'). Nannan naGopaTopysi COBMECTHO G APYToi MOMNYHMIM XOPOLLYI0 COTNacoBaHHOCTL MEX/1Y TEOPETUHECKUM 1 U3MEpPEeH-
HbIM KO3 PMLUMEHTAMU 1 BbIBENMN STU NOMNPABOYHbIE KOIPDULMEHTHI.

12.3 Korga koHUeHTpauusi cepbl B obpasuax, paccuutanHas B 11.3 u 11.4, Hmke 0,01 % macc.
(T. e. 100 mr/kr), To pe3ynbTaTbl MOXHO 3anncbiBaTb B MUANUrpamMmmax Ha kurorpamm. OKpyrnstoT pesynbTa-
Thbl 4o Bnvxanwero 3HavyeHus, ncnonb3ys pykosogcteo ACTM E 29, n KoHCTaTUpytoT, 4TO pesynbTaThl Nosy-
YeHbl B COOTBETCTBUU C HACTOALLIMM METOAOM UCTIbITAHNS.

13 KoHTponb KayecTBa

13.1 PekomeHayeTcs kaxgoi nabopaTtopuv yCTaHOBUTb NPOrpaMMy Mo CTaTUCTUYECKOMY KOHTPOIHO
n3MepuTenbHOM cUcTeMbl No HacTosAweMy Metoay. OgHOM 13 YacTel Takol NporpaMmel OMKHO BbiTb pery-
NsipHOE NCnorb3oBaHme 1 rpadpuyeckoe NOCTPOeHNEe KPUBLIX Ans 06pasLoB koHTpons kavecTsa (7.10). Peko-
MeHayeTcs npoaHanuaMpoBaTb He MeHee OAHOro Tuna obpasla KOHTPons KadyecTsa, npeacTaBUTeNbHOro
Ona TUNUYHBIX NabopaTopHbIX 0bpasLoB.

14 Tpeun3noHHOCTb N OTKIOHEHUe

14.1 TpeunsMoHHOCTL HacTosWero MeToda WUCMblTaHus onpeferieHa CTAaTUCTUYECKUM aHanu3oMm
pe3ynbTaToB, MOy4YeHHbIX TpeMs OTAeNbHBIMU MexnabopaTopHbIMK nccnegosaHuamu. Mepeoe mexnabo-
paTopHoe uccnegosardue (Cnyvan |) Bknovano AUCTUNNATLI, KEPOCUHBI, OCTaTOUYHbIe Macna U cbipble HedbTu.
Btopoe mexnabopatopHoe uccnegosaHune (Cnyyan Il) Bknrovano psa ns 21 6eHsnHa. He sknovanucb HK
M-85, Hu M-100. TpeTbe mexnabopaTopHoe uccnegosaHue (Cnyyqati 1) Bkodano 16 o6pasLoB, kKaxabii U3
KOTOpbIX NpeacTaBnsn 6eH3nH ¢ HA3KUM YPOBHEM coaepKaHua cepbl U obpasel Tuna AuM3enbHbIX TONMUB,
npoaHanuanpoBaHHble B 28 nabopatopusx. PeanbHblil AnanasoH cogepxaHusa (PLOQ), paBHblA ~20 MKr/r
cepbl, 6bin1 onpegeneH ans o6pasuos Tuna 6eH3uHa. MpeunsnoHHOCTb ANs 06pa3sLoB AN3ENbHbIX TOMUB He
Morna ObITb paccuuTaHa, Tak kak PLOQ, paBHbIf ~14 MKI/r cepbl, GbiN Bblle CpeaHUX 3HaYeHUA, onpeaenex-
HbIX AnA 60NblMHCTBA 06pas3LOB, aHANM3UPYEeMbIX B HACTOSALLEM UCCNeA0BaHUA. [inanasoHbl KOHLeHTpaLuMi
cepbl, NpeacTaBneHHble Habopamu 0bpasLB, a Takke NPeLUM3MOHHOCTb NpuBeaeHbl B 14.1.1 1 14.1.2.

MpumeyaHune—[dnanasoH KOHUEHTpaUUI cepol B OeH3UHaX, BKITIOYEHHbLIX B MeXnabopaTtopHoe uccnegoBa-
Hue, o6beanHeHHoe co Cny4vaem lll, nonagaer B paclwumpeHHbIN Amana3oH KOHLEHTpauuii cepbl Ansi 6eH3nHa, onpegernex-
Horo B Cnyuae Il mexnabopatopHoro uccnegoeaHus. [Ana KOHUEHTpauui cepbl B 6eH3MHaXx, onpegeneHHbIX B AvanasoHe
ot 0,0024 % macc. go 0,0080 % macc., pekoMeHayeTCsl NPUMEHSITb 3HaYeHWs1 NpeumnanoHHocTu anst Cnyyas Il

14.1.1 MoBTOpPAEMOCTb (CXOAUMOCTD)

PacxoxaeHne mexay nocneaosaTesibHbIMA pesynbTaTamn UCTIbITaHUA, MOMYy4YeHHLIMU OOHUM U TeM Xe
onepaTopoM Ha OAHOM W TOM XKe anrnapare ¢ UCMoNb30BaHUEM UAEHTUYHBIX MaTepuarnos B TedeHue AnuTenb-
HOro BpEMEHW Npu HOPManbHOM U NPaBUSTBHOM BLINOMHEHWN MEeTOA4Aa UCTILITaHWUSA, MOXET NpeBLILAaTh creay-
toLYMe 3Ha4YeHUA TOMbKO B OIHOM crlyyae U3 ABaaLaTy:

Cnydan AwvanasoH, % macc. MNoBTOpsSIEeMOCTL (CXOANMOCTL)
| 0,006—5,3 0,02651 X0.9
] 0,0003—0,093 0,00736 (X + 0,0002)04
n 0,0024—0,0080 0,02438 (X + 0,012469),

rae X — KoHueHTpaumsa cepbl, % mMacc.

14.1.2 BocnpousBogumocTb

PacxoxaeHue mexay AByMst €AUHUYHBIMU U HE3aBUCUMbIMW pe3ybTaTaMmu UCMbITaHUIA, NOYyYEHHBIMU
pPasHbIMA UCNOMHUTENAMMU B pasHbIX NabopaTopusax ¢ UCMONb30BaHUEM UAEHTUYHBIX MaTepuanos B TeueHue
ONUTENBbHOTO BPEMEHU Mpu HOPMasibHOM U NMPaBUSIbHOM BbIMOSIHEHUM MeToAa UCMbITaHUA, MOXET MNpeBbl-
WwaTh cneayowmne 3Ha4yeHus TOMbKO B OQHOM crny4vae u3 Asaauaru:

K Wenonbaytor XRF-11, Criss Software, Largo, MD.
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Cnyuan [unana3soH, % macc. BocnpounssoauMocTb

I 0,006—5,3 0,0913 X0.9

Il 0,0003—0,093 0,0105 (X + 0,0002)0.4
1 0,0024—0,0080 0,04795 (X + 0,012469),

rae X — KoHLeHTpauus cepbl, % macc.
14.2 OTknoHeHue (cMmeLleHue)

OpHo mexxnabopaTtopHoe nccnegosarue (Cnyyai |) Bkmrovasno BoceMb NIST-cTaHgapTHBIX 3TanoOHHbIX
ob6pasLoB. B Tabnuue 1 npeacTtasneHbl cepTUdMLMPOBaHHOE 3HaYeHNe cepbl, MexnabopaTopHoe 3HaveHue
RR cepbl, naMepeHHoe cooTHoweHne C/H, kaxyLueecsi OTKITIOHEHNe (CMeLLeHWe) U OTHOCUTENbHOE OTKIOHe-
Hue (cMelleHune). B Tabnuue 2 ykasaHbl cpaBHUTENbHbIE AaHHblIe 3HaYeHun coaepxanua cepbl NIST, ckop-
pekTpoBaHHble Ha cooTHoweHune C/H. Mpeanonaraetcs, 4yto 6enoe macno umeet cooTHoweHue C/H,
pasHoe 5,698 (CooHyg)-

14.2.1 NIaMeHeHne OTHOCUTENIbHON YYBCTBUTENBHOCTU cepbl Kak OYHKLUUS MAacCOBOro COOTHOLUEHUS
C/H rpacunyeckn nokasaHo Ha pucyHke 1.

OTHocUTeNbHas YyBCTBUTENbHOCTb Cepbl
1,14
1,12 19
1,10
1,08
1,06
1,04 3
1,02

1

4 5 6 7 8 9 10 1
CootHolwueHue C/H

1 — u300KTaH; 2 — 6enoe macno; 3 — Tonyon

PucyHok 1 — VlameHeHne 0THOCUTENbHON HYYBCTBUTENBHOCTU Cepbl

14.2.2 Ona Cnyyas lll, ocHoBaHHOro Ha aHanuae Tpex NIST-cTaHAapTHBIX 3TaNoHHLIX 06pasuoB
(SRMy), oTcyTcTBOBaNo 3aMeTHoe OTKIIOHeHUe (CMelleHre) mexay cepTUdULUPOBaHHBIMA 3HAYEHUAMU U
pesynbTaTtamu, NoNyYeHHbIMU B HAcTosILLEM MexnabopaTopHOM UccnenoBaHum, XoTs Bce Tpu obpasLa ume-
nn 3HaveHUst meHble PLOQ — 3HayYeHuid, onpeaeneHHbIX AN Kaxaoro Tuna obpasua. AHannsMpoBaHHbIMU
SRM-6eH3nHamu 6b1n SRM 2298 (4,7 mkr/r S) n SRM 2299 (13,6 mkr/r S). O6paseu SRM 2723a (10 mkr/r S)
aHanuMsupoBsanu BMecTe ¢ obpasuamm gusenbHOro TonnuBa.

11
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MpunoxeHne A
(cnpaBo4Hoe)

CBegieHUs1 0 COOTBETCTBUM HaLMOHanNbHbIX cTaHaapToB Poccuitickon ®deaepaumu cCbiNOMHLIM

Ta6nuuya A1

CTaHaapTam

O603Ha4eHne CCbIOYHOro

0O603Ha4eHne U HAaMMEHOBaHUe COOTBETCTBYIOLLErO HAUMOHANBLHOTO CTaHaapTa

craHgapra

ACTM 11 4057 FOCT 2517—85 Hed1b 1 HedbTenpoaykTel. MeToasl ot6opa npob
FOCT P 52659—2006 Hedbte 1 HedpTenpoaykTel. MeToge! py4Horo ot6opa npo6

ACTM 014177 FOCT 2517—=85 Hed1b 1 HedTenpoaykTbl. MeToabl oT6opa npo6

ACTM 01 4294 FOCT P 51947—2002 HedTb 1 HedpTenpoaykTel. OnpegeneHune cepbl METOAOM
3HEepProANCrepCUOHHON PeHTreHOMITyOPEeCLEHTHON CNEKTPOMETPUN

ACTM 14927 *

ACTME 29 *

* CoOTBETCTBYIOLMIA HALMOHANbBHbINM CTAHAAPT OTCYTCTBYET. [l0 €10 YTBEPXKAESHUS pEKOMEHAYETCA NCNoNb30oBaTh
nepeBo/, Ha pyCCKuii A3bIK AaHHOrO cTaHaapTa. MNepeBoa AaHHOTO cTaHaapTa HaxoauTes B deaepanbHOM MHdopmaum-
OHHOM (DOH/IE TEXHUYECKNX PErNAaMEHTOB U CTAHAAPTOB.
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AnsenbHoe TonnmMBo, GeH3H, peakTuBHoOe TONNMMUBO, KEPOCUH
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