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MpeaucnoBue

1 NMOAroTOBJIEH Hay4HO-NPOM3BOACTBEHHBLIM pecrnybnnkaHCKMM yHUTapHbIM npeanpuatvem «beno-
PYCCKUI roCyAapCTBEHHbIV MHCTUTYT cTaHdapTu3aumm u ceptucmkaumnm (benl MCC)»
BHECEH Orgenom ctangapTtusaumm Noccrangapta Pecnybnukm benapych

2 YTBEPXOEH W BBEJEH B OEWCTBUE noctaHoBnennem locctangapta Pecny6nuku Benapych
ot 30 anpens 2004 r. Ne 20

3 Hacroswwmi ctaHgapT naeHTudeH ctaHaapTy AMepukaHcKoro obLiecTsa no UcnblTaHUAM U MaTepuanam
ASTM D 2622-2003 «Standard Test Method for Sulfur in Petroleum products by wavelength dispersive X-ray
fluorescence spectrometry» (ACTM [ 2622-2003 «CTtaHaapTHbIN MeTOA onpeaeneHns coaepxaHus cepbl B
HedTN 1 HedpTenpoaykTax ¢ MOMOLLBIO BONHOBOW AUCNEPCUOHHOW PEHTIEHOBCKON (DrlyOpEeCLEHTHON CNEKTPO-
METpUM»), KOTOPbIN OTHOCMTCA K obnactu nomHomoumn Komuteta ASTM D02 no HedTenpogyktam u
CMa304HbIM MaTepuarnam, NPAMY OTBETCTBEHHOCTbL 3a Hero Hecet nogkomurtet D02.03.

B cTtaHgapT BHeceHo cnegyollee pedakuMOHHOE M3MEHEeHWe: HanMeHoBaHWe HacTosiero ctaHgapTta
M3MEHEHO OTHOCUTENbHO HammeHoBaHus ctangapta ACTM [1 2622-2003 B Lensx yBA3KM C CYLLECTBYHOLLMMU
rpynnamu rocyapCTBEHHbIX CTaHOapTOB.

MepeBog ¢ aHrnMncKkoro a3bika (en).

OdmupmaneHbIi 9K3eMnnsp CTaHdapTa, Ha OCHOBE KOTOPOro MOArOTOBMIEH HACTOSALMA rOCYAAPCTBEHHbIN
ctaHgapT, umeetcs B benlMMCC.

CeepgeHust o cootBeTcTBUM ASTM D, Ha KOTOPbLIN JaHa CCbifika, rocyaapCTBEHHOMY CTaHAApPTY, NPUHS-
TOMY B Ka4eCTBe MAEHTUYHOrO rocy4apCTBEHHOro CTaHAapTa, NPUBEAEHbI B AOMONHUTENBHOM NpUnoxeHun A.

CrteneHb cooTBeTCTBUA — ugeHTn4Has (IDT)

4 BBE[JEH BINEPBbIE

HacTtoswun ctaHgapT He MoXeT BbITb TUpPaXXMpoBaH U pacnpocTpaHeH 6e3 paspelueHust FocctaHgapTa
Pecnybnuku Benapycb

M3paH Ha PYCCKOM A3blke
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FOCYOAPCTBEHHbIA CTAHOAPT PECMYBNUKU BENAPYCb

HedTs M HedTenpoAayKTbl 5
ONPEAENEHUE COAEPXAHWA CEPbl METOOAOM BOJIHOBOMU
OUCNEPCUOHHOU PEHTITEHO®JIYOPECLUEHTHOU CMNEKTPOMETPUU

Hadpta i HacpTanpaaykTbl 5
BbISBHAY9HHE 3MALIY9HHA CEPbl METAOAM XBAJIEBAU
AObICMNMEPCIMHAU PAHTFTEHA®JNTYAP3CL3HTHAU CMNEKTPAMETPbII

Oil and oil products
DETERMINATION OF SULFUR CONTENT BY WAVELENGTH DISPERSIVE
X-RAY FLUORESCENCE SPECTROMETRY METHOD

Data BBegeHuns 2004-11-01

1 O6nacTb NnpuMeHeHusA

1.1 Hactosawmn ctaHgapT ycTaHaBnMBaeT MeTo onpedeneHus obLiero cogepXaHusa cepbl B HEQTU 1
HedbTenpoaykTax, KoTopble ABMAAKTCA O4HOMA3HLIMU U XXUOKUMU NPU CTaHOAPTHLIX YCIOBUSIX OKPYKatoLLEen
cpefpbl, UNK pasXmKkaTcs NPU YMEPEHHOM HarpeBaHWU, UMM PacTBOPSIOTCS B YINEeBOAOPOAHbIX pacTBOpPU-
Tenax. K ykasaHHbIM NpoaykTam OTHOCATCS Au3erbHOEe TOMMMBO, PeakTUBHOE TOMSIMBO, KEPOCWH, Apyrue
OVCTUNINATHBIE TOMMMBA, HadTa, OCTaTOYHOE TOMMMBO, CMa3o4Hble 6a3oBble Macna, rMgpaBnMyeckue macrna,
cblpasi HepTb, HEATUNNPOBAHHbLINA 6GeH3nH, Tonnuea M-85 n M-100.

1.2 MexnabopaTopHble MccneaoBaHWsi TOYHOCTU MeToda NPOBOAUMNUCE ANSA PasfuYHbIX MPOAYKTOB C
cofepxaHveM cepbl B guanasoHe oT 3 mr/kr 8o 5,3 % no macce. [1na npob npogyKToB C cogepXXaHmem cepbl
MeHee 60 Mr/Kr cpegHeKkBagpaTU4eckoe OTKIMOHeHWe noBTopsieMocTu (S;) coctasuno 1,5 mr/kr. Mpmubnuan-
TenbHbIN Npegen obHapyxeHus metoga — 3 x S;, a NPUbNN3NTENbHLIM Npeaen KONMYECTBEHHOTO onpege-
neHusit — 10 x S,. OOHAKO W3-3a Pa3NMYHON YyBCTBUTENBHOCTU M3MEPUTENIbHON annapaTypbl, NCMONb3yeMon
AOnsi UCNbITAHUIA, BO3MOXHOCTb NMPUMEHEHNS AaHHOIO MeToda Npu cogepaHum cepbl MeHee 20 MI/Kr OOMMKHO
onpegensaTbCs B MHAMBMAYaNbHOM Nopsiake.

1.3 Mpobbl ¢ MmaccoBow gonen cepbl 6onee 5,0 % mMoryT ObiTb pa3baBneHbl ANg TOro, YTobbl JOBECTU
cogepxaHue cepbl B pa3baBneHHOM NpoAaykTe OO npefenoB obractu NpyMMEHEHWsT HacTosILLero metoaa
ncnbiTaHUN.

1.4 Ans neTy4nx NpoAyKTOB, TaKMX Kak KPEKWUHr-GEeH3MHbI C BbICOKMM AaBNEHMEM HaCbIWEHHbIX NapoB
Unun nerkue yrneBOAOPOAbl, METOA HE MOXET obecneunTb Tpebyemyo TOYHOCTb pe3ynbTaToB onpeaeneHus
n3-3a YaCTU4YHOW NOTEPU HEKOTOPbLIX NErKUX YrNeBOSOPOAOR NPK UCTbITaHWK,

1.5 OCcHOBHbIM ycnoBrMem MeToda HacTosILLEero crtaHgapTa siBMsieTCs COOTBETCTBME cocTaBa Kanmbpo-
BOYHOIO pacTBopa M McnbiTyeMow npobbl. HecooTBeTCTBME cocTaBa KanMbpoBOYHOrO pacTBoOpa U UCMbITYEMOM
Npo6bl MOXET ObITb BbI3BAHO Pa3NMYUsaMM B COOTHOLIEHUN Macc atomoB C/H (Tabnuubl 1 n 2) nnn npucyT-
CTBMEM aTOMOB ApYrux aremMeHToB (Tabnuua 3).

1.6 3Ha4veHus, BbipaxeHHble B eanHmuax CU unn aHrctpemax, cnegyeT cuntaTb CTaHO4APTHBLIMU.

1.7 HacTosiwmin ctaHgapT He paccmaTpvBaeT Bcex npobrnem 6e3onacHoCTW, CBA3aHHbIX C ero npume-
HEHMEeM, eCniu OHM CyLLecTBYHOT. [onb3oBaTenb HacTosALWEro cTaHaapTa HeceT OTBETCTBEHHOCTL 3a obec-
neyeHme TeXHWKU Be3onacHOCTW, OXpaHy 340POBbSA YeroBeka U onpeaerneHne rpaHny, NPUMMEHNMOCTH CTaH-
AapTa o Havana ero NpUMeHeHus.

! AvanuTuyeckast xumuns, Tom 55, 1983, ¢. 2210 — 2218.

M3panne ocdumumansHoe
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2 HopMaTuBHbIe CCbINKK

B HacTofLLeM cTaHaapTe MCNOoMb30BaHbl CChINKU Ha cnefyouive cTaHgapThl:

ACTM [ 4057" YcTaHoBMBLUASICS npakTuka py4yHoro otbopa npob Hed T 1 HedpTeNpoayKTOB

ACTM [] 4177* YcTaHoBUBLUASICS npakTka aBTomMmaTn4eckoro otbopa npod HedpTn 1 HedpTENPOAYKTOB

ACTM [ 4294" CTaHgapTHbI MeToL onpefeneHns CoaepXaHus cepbl B HedpTENPOAYKTax SHeprogmc-
NEePCUOHHBIM PEHTIEHOCNEKTPanbHbIM (OryopeCLeHTHbIM METOA0M

ACTM [ 4927 MeTogbl UCnbITaHWA ANA 9NEeMEHTHOro onpeaeneHna KOMMNOHEHTOB CMa30YHbIX MaTe-
puanoB u npucagok — 6apwsi, kanbuus, gocdopa, cepbl U UMHKAa — BOSIHOBOW AWCMEPCUOHHOWN PEHTIEHOB-
CKOW (pNlyopecLEeHTHOM CnekTpomeTpuen

ACTM E 29° CTaHaapTHas MeToamMka 1CroNb30BaHUs 3HauaLMX LMdp Ars SKCrnepyMeHTanbHbIX AaHHbIX
npv onpegeneHnm cooTBETCTBUS TPeOOBaHMAM TEXHUYECKUX YCIOBUM

3 CywHocTb MeToAa

3.1 MNpoby npogykTa noaBepraT BO3AEACTBUIO PEHTIEHOBCKOIO flyva 1 U3MepPSIOT NMUKOBYH UHTEHCUB-
HOCTb NMHUKM cepbl Ka npu 5,373 A. 3HaueHne oHOBOI MHTEHCMBHOCTH, U3MEPEHHON NpU pekomeHayemMomn
AnMHe BOMHbI, paBHon 5,190 A (5,437 A ons ny4eBOV TPYOKM C aHOAOM M3 poaus), BblYMTAETCSA U3 3HAYEHUS
NMMKOBOW MHTEHCUBHOCTU. MaccoByto JOM0 cepbl B MpOLEHTax onpeaensioT No pesynbTUpyowen NHTEHCHB-
HOCTU M3NyYeHUs, MCNONb3ys NpeaBapuUTEribHO MOCTPOEHHYIO KANTMOPOBOYHYIO KPMBYIO UMW YpaBHEHNE.

MpepynpexaeHue: O6nyyYeHne N3OLITOYHBIM KONTMYECTBOM PEHTTEHOBCKUX JyYeil SBNSeTCA OnacHbIM
Ans 300poBbs. OnepaTtop AOMMKEH NpeAnpUHSATL COOTBETCTBYIOLIME Mepbl, YTOObI M3bGexaTb 06MyyYeHns He
TONbKO OT MPSIMbIX PEHTFEHOBCKMX JyYel, HO TaKKe U OT BO3MOXHOIO BTOPUYHOMO MW pacCesiHHOTO U3y-
YyeHusl. PeHTreHOBCKMIA CNeKTPOMETP AOIHKEH WUCMONb30BaTbCA B COOTBETCTBUM C UHCTPYKUUAMU, PErynu-
PYIOLLMMW UCMOSIb30BaHNE MOHU3UPYHIOLLETO MU3ITYYEHNS.

4 HasHa4yeHMe M Ucnonb3oBaHue

4.1 HacTtosawmin meTton ucnbiTaHuin obecneynBaeT ObICTPOE M TOYHOE U3MepPeHMe OOLLEro coaepkaHus
cepbl B He(pTU 1 HedbTeNpoayKTax C MUHUMASbHBIMU YCUITUSIMW Ha NOAroToBKY Npo6. MpoaormkuTensHOCTb
aHanuaa npobbl cocTaBnsieT oT 1 A0 2 MUH.

4.2 KayecTBO MHOMMX HE(OTENPOAYKTOB CBA3AHO C KONMYECTBOM MPUCYTCTBYHOLLEN B HUX cepbl. CBeaeHus
O KOHUEHTpaumm cepbl HeobxoouMbl ANS opraHM3auumn npoueccoB nepepaboTku. [Ansa psga TonnmMB Takke
CYLLECTBYIOT TEXHUYECKME perfiaMeHThl, MPUHATbIE rOCYAapCTBEHHBIMU OpraHamMu yrpasneHus, KoTopble
OrpaHM4yMBaloT coaepxaHme cepbl.

Tabnuua 1 — CpaBHeHue pe3synbTaToB (RR) BHyTpunabopaTtopHbix uccnegosanum NIST n ASTM

MaccoBas gons AbconioTHoe OTHOocuTenbHoe
. MaccoBas OTHowWweHne OTKITOHEHUe CteneHb
CtaHgapTHbIN cepbl, %, (ASTM), . OTKJTOHEHUE
nons cepol, %, Macc aToMOB MaccoBom N 3Haun-
ob6paseu NIST cpeaHee MaccoBOW gonun
(NIST) CH [0nu cepel, MOCTH
3HaueHne (RR) % cepbl, %
1616a 0,0146 0,0148 5,205 0,0002 1,37 Het
1617a 0,1731 0,1776 5,205 0,0045 2,60 Ja
2724a 0,0430 0,0417 5,986 —-0,0013 -3,02 Oa
1623c 0,3806 0,3661 7,504 —0,0145 -3,81 [a
2717 3,0220 2,948 8,229 -0,0736 -2,44 [a
1621e 0,948 0,8973 8,553 - 0,0507 -5,35 Oa
1624c 0,3918 6,511
2723 0,0299 5,937

! ExxeroHbiit cbopHuk ctaHgaptoB ACTM, Tom 05.02.
2 ExeroaHbiit cbopHuk ctaHgaptoB ACTM, Tom 14.02.



CTb 1469-2004

Tabnuvua 2 — CpaBHeHMe CKOpPPeKTMPOBaHHbIX pe3ynbTatoB (RR) MaccoBou Aonu cepbl B NpOLEeHTax
BHyTpunabopartopHbix uccrniegosanui NIST u ASTM

Mpumeyanue — lNonpaBoyHble KOIMMUUMEHTBI paccyUTaHbl HA OCHOBaHWW OaHHbLIX, ONPeAeneHHbIX C MOMOLLbIO
XRF-11. NpumeHeHne 3T1X NonpaBoYHbIX k03hduruneHToB TpebyeT OTAeNbHOro onpeaeneHnsl OTHOLIEHUS Macc
atomoB C/H. CTeneHb 3HAa4YMMOCTM onpegerneHa Ha OCHOBaHWU t MCMbITAHUIA C UCMOMNb30BaHWEM DYHKLMW MOrpeLu-
HocTu NIST npu 1 curme 1 NoNy4YeHHOro Mpu KomnbLEBbIX CANYEHNSX CpeAHeKBaapaTUYHOro OTKIOHEHNST BOCNPOU3-
BogumocTun. Ecnn 6a3oBbiM NpoayKTOM AN NPUrOTOBMEHMS KanMbpoBOYHbLIX PacTBOPOB sBnseTca 6enoe macno,
CKOPPEKTUPOBAHHOE 3HAYEHNE COAepXaHNa cepbl onpeaenseTcs no gopmyne

SCKOppeKTMpOBaHHoe = SHeCKOppeKTMpOEaHHOe /(1,086'0,01511 X C/H),
roe C/H = oTHoLLeHne maccbl aTOMOB yrnepoda K Mmacce aToMoB BOAOpoAa npoaykra.

CraHgpatHbIn RR ckoppekTtupo- AbcontoTHoe OTHOCUTEnNbLHOE CreneHb
o6pasey NIST RR 1D NIST BaHHOE OTKNOHeHune, % OTKNOHeHune, % 3HA4YNMMOCTM
1616a K2 10,0146 0,0147 0,0001 0,68 Het
1617a K1 |0,1731 0,1763 0,0032 1,85 Het
2724a D2 |0,0430 0,0419 —0,0011 - 2,56 Het
1623c R1 | 0,3806 0,3763 —0,0043 -1,13 Het
2717 R4 | 3,0220 3,065 0,0430 1,42 Het
1621e R3 0,948 0,9382 —0,0098 -1,03 Het

1624c D3 0,397
2723 D4 0,0300

Ta6nuua 3 — KoHUeHTpauusa Melualolmx BellecTs

OnemeHT Ionyckaemasi MaccoBasi fonsi, %
docdop 0,3
LinHk 0,6
bapun 0,8
CsuHey, 0,9
Kanbuun 1
Xnop 3
OTaHon (npumeydaHne 14) 8,6
MeTtaHon (npumevaHue 14) 6

4.3 Hactoawmn MeToa ncnblTaHWi NO3BOMSET ONpeaennTb, COOTBETCTBYET NN coaepKaHmne cepbl B He(PTH

unun HedpTenpoaykte TpeboBaHUAM TEXHUYECKUX YCIOBUMA UITN CYLLECTBYHOLLNX TEXHUYECKUX PErfaMeHTOoB.
4.4 Ecnn HacTosAWMN MeToA UCMbITaHWM NPUMEHSeTCH K HedTenpodyKkram, COCTaB KOTOPbIX 3Hauu-

TeNbHO OTNNYaeTCa OT KanMBPOBOYHbBIX PacTBOPOB, MPUrOTOBMEHHbLIX HA OCHOBe Genoro macna, Torga npu

WHTEpnpeTaunm pe3ynbTaToB HEOOXOAMMO yUYNTbIBaTb pEKOMEHAaLNW, NPUBEOEHHbIE B pa3gene 5.
Mpumeyanune 1 — Mo cpaBHEHWIO C APYTMMK METOAaMU METOA UCMbITaHUs!, U3NOXEHHbIN B HACTOSILLEM CTaHAapTe,
obnagaeT BbICOKOW NPOU3BOAUTENBHOCTLIO, TPEDYET MUHUMAIILHOW NOAFOTOBKU NPO6, MMEET BbICOKYIO TOYHOCTb U
NO3BONSIET ONPEeAEensaTb KOHUEHTpauuio cepbl B Boree LimpokoMm AuanasoHe. O6opynoBaHWe, UCMONb3yemMoe B
MeTode HacTosilero craHjapTa, sBnsieTcs B LernoM 6oree AOpPOrocTosilMM, YeM Ucnonb3yemoe Ans OpYrux
MeToAoB, Hanpumep Metoda ucnbitaHun no ACTM [0 4294. AnbTepHaTuBHbIE METOAbI UCMbITAHWUIA NPUBELEHbI B
eXerogHoM cOOpHUKe CTaHOapTOB ACTM™.

1E>Ker0£lell7I cbopHuk ctangaptoB ACTM, Tom 00.01.
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5 MNomexu

5.1 Ecnun anemMeHTHbIN cocTaB Npob (3a UCKIIOYEHNEM COOEPKAHNST Cepbl) 3HAYUTENBHO OTNMYaeTcs OT
cocTaBa KannmbpoBOYHbIX PaCTBOPOB, 3TO MOXET MPUBECTU K MOrPELLIHOCTM NPWU ONpeaenieHnn coaepXaHus
cepbl. Hanpumep, pasnuyne B OTHOLLEHMM Macc aTOMOB yrrepoda v BO4OPOAa WMCMbITYEMOro Mpoaykra 1
KanMbpoBOYHbIX PAacTBOPOB BHOCUT OLWINOKKM B pe3ynbTaThl onpegenennsi. Hekotopele Mellawolme onpege-
NEHNIO 3NIEMEHTBI N UX AOMNYCTUMbIE YPOBHM COAepXaHusi NpuBeaeHbl B Tabnuue 3.

5.2 M-85 n M-100 — ato Tonnuea, cogepxatimne 85 n 100 % meTaHona cooTBeTCTBEHHO. OHUM nMeEKT
BbICOKOE COAEpXaHMe KUcropoga, Bedyllee K 3HauYnTerbHOMY MOrnoweHuto nanydexHust cepbl Ka. Mcnbi-
TaHUs TakMX BUAOB TOMNMBA MOTYT OCYLLECTBNATLCS C UCMONb30BaHMEM METOAa HACTOsILEro cTaHgapTta, Ho
npu 3TOM K pe3yrnbTaTtaM NPUMEHSIIOTCS NonpaBoYyHble KO3PULMEHTLI (MPK KanubpoBKe C NCMNONb30BaHNEM
6enoro macna) unu kanMbpoBOYHbLIE PACTBOPbI, KOTOPbIE AOMKHbI COOTBETCTBOBATbL MO COCTaBy npobe
ncecnegyemMmoro npoaykra.

5.3 HedtenpoaykTbl, COCTaB KOTOPbLIX OTNMYaeTcs OoT cocTtaBa 6enoro macna (9.1), moryT 6biTb UCMbI-
TaHbl C UCMOSb30BAHNEM KanMbpPOBOYHbIX PACTBOPOB, NPUIOTOBMEHHBLIX N3 OCHOBHLIX MPOAYKTOB, TAKOrO Xe
UM aHanorMyHoro cocrtasa. Hanpumep, BMecto 6eH3nHa MoXeT ObiTb MCNONb30BaHa CMeChb M300KTaHa u
TOnyona, B3siTbIX B COOTHOLLEHUW, NPUONN3NTENBHO PaBHOM UCTUHHOMY COAEPXaHWIO apoMaTuyecknx yrne-
BOAOpPOOOB B npobax, KoTopble OyayT ucnbiTbiBaTbCA. KanubpoBo4YHblE pacTBOpPLI, MPUrOTOBIIEHHbLIE C
MCMNOSb30BaHNEM CMOLENMPOBAHHOIO 6eH3nHa, AaT 6onee ToYHblE pe3ynbTaThl MO CPABHEHUIO C Pe3yrib-
TaTamu, NosTydeHHbIMY NPU MCNonb3oBaHuM 6enoro macna.

5.4 Metog vcnbitanmi no ACTM [ 4927 pekomeHOyeTcs ANs onpefenieHvsl CoaepXaHusi cepbl B
CMa304HbIX Macrax M npucagkax K HMM, MOCKOMbKY OH NpedycMaTpuBaeT MCMOSIb30BaHUE MOMNPaBOYHbIX
KO9(hPMUMNEHTOB Ha NPUCYTCTBYHOLLME INIEMEHTHI.

6 Annapatypa

6.1 BonHOBOW ANCNEPCUOHHbIN PEHTTEHOBCKMI chnyopecLeHTHbIN cnektpomeTp (WDXRF), no3sonstoLni
NPOBOAUTL ONPEeAENieHNs C NOMOLLLI0 PEHTTEHOBCKOTO M3NyYeHnst Npu anvHe BonHbl 5,37 A. [Ins obecne-
YeHMs onTUMarbHOM YyBCTBUTEMBLHOCTU K Cepe NpMbop AOMKEH UMETb CrieayloLnNe 3N1EMEHTHI:

6.1.1 lenveBbI cBETOBOA,.

6.1.2 AMNNUTYAHbLIN aHann3aTop UMMyNbCOB UK Apyrne cpeacTea 3Hepropacno3HaBaHus.

6.1.3 [leTekTop, NpeaHa3Ha4YeHHbIN Anst 0OHAPYXEHUS! ANMHHOBOJSTHOBbIX PEHTTEHOBCKUX JTyYen.

6.1.4 Kpuctannuyecknii aHanusaTop Ans u3MepeHus peHTreHOBCKOro uanydeHusa cepbl Ko B npegenax
YrnoBOro AmvanasoHa UCNonb3yemoro crnekrpoMeTpa. [ns 3Toro 4yacto UCNOnb3ylTCA NEHTaspUTPUTON U
repmMaHuin, a TaKke apyrme matepuansl, Takue kak EDDT, ADP, rpadouT unu ksapu,.

6.1.5 PeHTreHoBcKkasa Tpybka, cnocobHasi k Bo30yxaeHuo nanyyenns cepol Ko. Hanbonee vacto npume-
HSKOTCA TPYOKM C aHO4AMM U3 pOaUus, XpOMa U CKaHOUS, XOTS MOTyT UCNONb30BaTbCs U ApyrMe aHoabI.

7 PeakTtuBbl

7.1 YucroTa peakTmBoB. [Ns UCMbITAHWSA AOMKHbI MPUMEHATLCA XUMUYECKMe peaKTVBbl BbICOKOroO Krnacca
ymcToThl. ECnu He ykasaHo MHoe, TO BCe peakTyBbl AOIMKHLI COOTBETCTBOBATL TEXHUYECKUM ycrioBusaM KomuteTa
Nno aHanUTUYeckuM peakTMBam AMEPUKAHCKOrO XMMUYeckoro obliecTsa, rae aTW TexHWYeckue YCroBus
NMeloTCs B HanUumn®. MoryT NPpUMEHSITLCS PeaKkTUBbI PYroro Knacca YNCTOTbl, HO HEOBXOANMO YCTaHOBUT,
YTO CTeneHb YUCTOThbl peakTMBa NO3BONSAET UX UCMONb30BaTh, HE YMeHbLUIas TOYHOCTM onpeaeneHus.

7.2 On-H-6yTuncynbdua — cTaHOapTHbIA 0Opasel BbICOKON CTENeHW YACTOTbI C YCTAHOBIIEHHbIM cofep-
aHueMm cepbl. [Mpu pacyeTe TOYHON KOHLEHTPaLUMK KannmbpoBoYHbIX pacTBopoB (9.1) Heo6xoauMo Mcrorb-
30BaTb YCTaHOBNEHHOE 3HAa4YEHNe COAepPKaHUs cepbl.

MpumeyaHne 2 — BaxHo 3HaTb obllee codepxaHue cepbl B AU-H-GyTuncynbduge, a He ero YACTOTY, Tak Kak
NpUMECU MOryT GbITb CEPOCOAEPXKALLMMU COEANHEHUSMM.

b «XUMuyeckve peakTvBbI, TEXHUYECKME YCMOBWSI KOMUTETA NO aHANMUTUYECKUM peakTuBaM AMEpUKAHCKOro XUMM-
yeckoro obuectea». Am.Chemical Soc., Washington, DC. PekomeHgaumm no UCMbITAHWIO PEaKTUBOB, HE YKa3aHHbIX
AMepurKaHCKMM xuMmyeckuMm obuectsoM, cM. «CTangapTtbl Analar gns nabopatopun CoepuHeHHoro KoponescTBa
Benukobputanmn, xummukatel» BDH Ltd., Poole, Dorset, ¢apmakoneto CLUA un HaumoHanbHbI CBOA npaBwun,
KoHBeHumto no cbapmokanee CLUA, Inc., (USPC), Rockville, MD.
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7.3 YCTpOWCTBO Ansi onpegeneHns nonpaeky cMeLleHns (npy Hanuuumn). Heckonbko pasnuyHbiX mMate-
puanos Gbiny onNpeaeneHbl Kak MPUroAHbIE ANS MCMONb30BaHUA MpU onpeaeneHnmn nonpaskn Ha CMeLLEHNE.
Mpumepamn cepocogepXallmx maTepuanos, NPU3HAHHBLIX MPUIOAHBLIMW OIS 3TUX Lienen, ABMAsTCA BOCCTa-
HOBJTEHHbIN XXUOKUA HEPTAHOM NPOAYKT, HENETYYUn MaTepmar, NPecCoBaHHbIN 13 MopoLlKa obpasew, meTarn-
NIMYECKMI CNNaB WK CTeKNsiHHbIN guck. CKOpOCTb cyeTa yCTPOWCTBa B KOMBMHALUKM C OTCHETOM BpPEMEHMU
[OIMKHaA ObITb Takon, YToObl 06ecneYnTb OTHOCUTENBHYIO MOrPEeLLIHOCTL cHeTa MeHee 1 %. CKopocTb cyeTa
ans obpasua ycTponctea onpefensieTca B npouecce kanvbposku (9.4) u ewe pas nepen npoBeaeHMeEM
ncneitanms (10.1). 3TK CKOPOCTM cHETa UCMONB3YTCA NPU BIYMCIIEHUN NOMNPaBKM Ha cMmeleHne (11.1).

7.3.1 MNonpaBka Ha cmelleHne OObIYHO YYMTbIBAETCS aBTOMATMYECKM B NPOrpaMMHOM obecneveHuu,
XOT$1 3TO BbIMUCIIEHNE MOXET ObITb NErko BbIMNOMIHEHO Y BPYYHYHO. [Ns BbICOKO CTAOWIbHbIX PEHTFEHOBCKMX
NpmMBopoB BENUYMHA NOMNPaBKU HA CMELLEHUE HE MOXET 3HaYUTENbHO OTNNMYATLCS OT €AUHMLbI.

MpumeyaHue 3 — [ns 3TOi LEnM MOryT UCMOMb30BaTLCA KannBpoBOYHbIE 3TanoHbl. [ockorbky Mocre Kaxaoro

onpepneneHna aTanoHbl HE nognexart uaaneﬁLuemy Mncnonb3oBaHUIO, TO ONA eXeaHeBHOro npuMeHeHua xena-
TenbHO Mcnonb3oBaTth 6onee aelleBbn Marepuarn.

7.4 benoe macrno ¢ cogepXxaHuem cepbl MeHee 2 Mr/Kr unu Apyron CoOTBETCTBYHOLWMIA 6a30BbIN NPOAYKT
C copepxaHvem cepbl MeHee 2 mr/kr. Ecrniv npegnonaraetcd, YTo No pesynbTataM UCMbITAHUA NpoayKTa
Oynoet nmonydeHo Hu3koe cogepxaHue cepbl (< 200 mr/kr), TO coaepXaHue cepbl, €CrM OHa BooOLLe
cogepxutcs, B 0a3oBOM nNpoaykTe [OOMKHO ObiTb YYTEHO MPW BbIYMCMEHWM KOHLEHTpauuuM cepbl
Kanmbposo4Horo pacteopa (9.1).

7.5 MNpospayHas nneHka Ans peHTreHOBCKUX nyyen. MoxeT npumMeHaTbesa nmobas nneHka, kotopas sBns-
eTcs CToWKoW K nMpobe npoAdyKTa, He COAEPXWUT cepy M AOCTAaTOYHO Npo3padHa Afst PEHTTEHOBCKMX fyyen.
CunTaroTcs noaxoasaLwmMmMmn NonuacupHele, NONUNPONUEHoBbIe, NONMKapboHaTHbIE N NONUMMUAHBIE MNEHKN.
OpHako Npobbl C BLICOKMM COAEPX)aHMEM apoMaTUYeCKMX YrieBogopoaoB MOryT pacTBOPATL NONMaUpHbIE
1 nonvkapboHaTHbIE NIIEHKN.

7.6 Ma3oobpasHbIin renumn YuctoTom He meHee 99,9 %.

7.7 a3 ans npubopos, 060pya0BaHHbLIX NMPONOPLMOHANBHBIMY CHETYMKaMM NOTOKA.

7.8 Auerikn ons Npob, ycTonymBble K BO3AENCTBUIO NPO6 NPOAYKTOB 1 YAOBNETBOPSIOLLME MO rabapuTHbIM
pasmepam TpeboBaHuAM cnekTpoMeTpa. [peanovtuTensHbl S4enkn 0gHOPa3oBOro UCMNONb30BaHUS.

7.9 KoHTponbHble KanubpoBoYHblE NPOBLI — KOMMOHEHTLI OOQHOro Unu Gornee ctaHgapTHLIX 06pasLoB
HeddTN N XMOKUX HePTENPOAYKTOB C U3BECTHLIM COAEpXaHWeM cepbl, He UCMNOoMb3yeMble ArS NOCTPOEHUS
kannubpoBo4HOW KpnBOoW. KOHTpOrnbHbIe kKannbpoBoYHblEe NPOOLI NCMOML3YIOTCA AN onpeaeneHns TOYHOCTU
HayaneHow kannbposku (9.5).

7.10 Mpobbl AN KOHTPONSA KavyecTBa — TUNWYHbIE NPeacTaBUTENM HedTU UM HedPTENPOAYKTOB, KOTOPbIe
MOryT MCMONb30BaTLCA ANA UCTbITAHU C Liernbio 06ecneveHns CTaTMCTMYeCcKoro KoHTpons (pasgen 13).

Mpumeyanue 4 — PekomeHayeTcs BepudmrKaumsa CUCTEMbI KOHTPONSA C NOMOLLbIO NPUMEHEHNst Npo6 Anst KOHTPOns

KayecTBa U COCTaBJ1I€HUA KOHTPOJIbHbIX KapT. OGUJ,eI'IpVI3HaHHO, YTO KOHTPOJIb C UCNnoJib3oBaHMem r|p06 AnAa KOHT-

ponAa KavyecTBa AOJKEH NpoOBOAUTLCA oTAenbHON na60paTopmel7|.

I'Ipmmeanme 5- aneMﬂeMble I'Ip06bl Ana KOHTPOIA KadecTtBa 4YacCTo roTOBAT NyTeEM KOM6VIHVIDOBaHVIF| YKa3aHHbIX

Bbille NPOAYKTOB.

8 OT60p M NogroToBka Npo6

8.1 MNpobbl cneayet oTbupate B cootTBeTcTBUMN C TpeboBaHuamn ACTM [ 4057 wnun ACTM [1 4177 B
3aBUCUMOCTM OT TOTrO, KAaKOW N3 HUX NMpUemMnem B JaHHOM KOHKPETHOM crny4ae.

8.2 Avelikn gns npob MHOropa3oBOro MCMNOMbL30BaHMS OYULLAKOT M BbICYLUMBAIOT Nepes KaxabiM npume-
HeHVeM. A4YeilkM OQHOPa30BOro UCMOSL30BaHWUS Anst NPo6 He AOMKHbI NMPUMEHSATLCA MHOrokpaTtHo. [Mpu
UCMbiTaHUM B siYelke kaxaon npobbl HEOOXOAMMO MPUMEHSITb HEMCMOJSb30BaHHbLIA KyCOK PEHTTEHOBCKON
nneHkn. He gonyckaeTcs goTparMBaThCs 40 BHYTPEHHEW NMOBEPXHOCTU AYENKU Ans NpoObl, 40 YacTu NIEHKM,
KoTopasi SIBNSIETCA OKHOM SYerKM wunuM npubopa, KOTopble MOABEPralTCA PEHTTEHOBCKOMY W3MYYEHWIO.
XKupoBble nATHA OT OTNEYaTKoB NasnbLEB MOryT NOBMMATbL HA MOKa3aHWsi, Nofy4yaemble Npy UCMbITaHUN Npob
C HU3KMM cogepxxaHneM cepbl. Cknagku Ha MIeHKe 0Ka3blBalT BMSHWE HA MHTEHCUBHOCTb NMPOXOASILLErO
PEHTIEHOBCKOIO M3ryyYeHus cepbl. [103ToMy Anst NONyYeHUs1 JOCTOBEPHbIX PE3yNbTaToB UCMbITAHUSA BaXHO,
YTOObI NNeHKa ObiNa HaTAHYTON M YNCTOW. ECnn meHsieTca Tvn unu ToMLWMHA NNEHKU OKHA SYenku, cnegyet
NpOBECTM MOBTOPHY KanmbpoBky. Mocne Toro kak syenka Anst npobbl 3anonHeHa, genaeTtca HebonbLuoe
BEHTUMSILMOHHOE OTBEPCTME.
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8.3 3arpﬂ3HeHI/|$-| nnn N3aMeHeHuna TornwuHbl, BbiABIIEHHbIE B I'IOJ'II/IS(bVIprIX nreHKax pasyinyHbIX I'IapTVIVI,
MOryT OKa3aTb BJIUAHME Ha pe3ylibTaT UCMbITaHUA NPOAYKTOB C HU3KMM coOepXaHnem Cepbl. HOSTOMy
KaﬂM6pOBKy cnenyetT NnposoAUTb NMPU NCNOJMb30BaHUM KaXXO0ro HOBOro pyJioHa uinn napTun nineHKn.

9 KanubpoBka

9.1 KannbpoBoyHbIe pacTBOPbI NPUIrOTaBNMBAKOT akkypaTHbIM pa3baBneHneM mMacchl au-H-6ytuncynsduaa
C U3BECTHbLIM coaepXaHnem cepbl 6enbiM MacnoMm 1nu gpyrMM noaxoAsiuum no cocrtaBy 6a3oBbiM NPOAYKTOM
(5.3). TO4YHO M3BECTHbIE KOHLEHTPaUMK cepbl KannmbpoBOYHBLIX PacTBOPOB AOSMKHbI ObiTb NPUBNN3UTENBHO
paBHbIMW HOMWHASbHbLIM 3HAYEHUAM KOHLUEHTpauui, npuBedeHHbIM B Tabnuue 4, Ans COOTBETCTBYHOLLMX
uccnegyemMbix guana3oHoB. Ecnu maccoBas gons cepbl B KanmbpoBoYHbIX pacTBopax MeHee 0,02 %, npwu
pacyeTe KOHLEeHTpaummn cneayeT yuutbiBaTbh N0OON BUA cepbl B 6a30BOM NpoayKTe.

I'Ipmmeanme 6 — |_|pl/l HeoGXO,ElI/IMOCTVI MoryT ObITb NPUroToBJiEHbI OOMNOJIHUTENbHbIE KaJ'IVI6pOBOLIHbIe pacTBOpbI C

NPOMEXYTOYHbIMW KOHUEHTPpaUNAMU Mexay TeMun, 4YTo npuBeaeHbl B Ta6nwue 4,

I‘Ipmmeanme 7 - I/Imerou.mecq B npoaaxe KaJ'IVI6pOBO‘-IHbIe pacTBOpbl MOXHO WCMONb30BaTb JNULWb NpU YCrioBUN,

YTO TOYHO M3BECTHA KOHUEHTpauua cepbl B HUX, KOTOpaa AOJDKHA ObITb I'IpVI6J'II/I3I/ITeJ'IbHO paBHa HOMMUHalbHOMY

3Ha4YeHuto, NpuBeaeHHoMy B Tabnuue 4.

Tabnuua 4 — Kann6poBoYHbie pacTBOPbLI, coaepKalme cepy

MaccoBas gons cepbl, % MaccoBas gons cepbl, % MaccoBas gons cepbl, %
0,0000* 0,100 1,0
0,001 0,250 2,0
0,010 0,500 3,0
0,025 4,0
0,050 50
0,075

* basoBbIN NPOAYKT.

9.2 [Ina nocTpOoeHuUst KanmbpoBOYHOW KPMBOW MCMOMb3YIOT AaHHbIE, MOSTyYEHHbIE MYTEM TLLATENbHOrO
N3MEPEHMNS YNCTON MHTEHCUBHOCTU NCMYCKAEMOrO U3MyYeHUs Cepbl OT KaXKAOro U3 KarMbpOBOYHbLIX pacTBOPOB
B COOTBETCTBMM C NpoLeaypon, npusegeHHom B pasgenax 10 n 11.

9.3 KanubpoBoYHYy0 KpMBYLO CTPOSAT NMOCPEACTBOM:

9.3.1 Mcnonb3oBaHus NporpammHoro obecneveHunsi, NOCTaBSEMOro U3roToBMTENEM annapaTypbl.
9.3.2 lNogbopa gaHHbIX K O4HOW U3 yKa3aHHbIX (hOpMYyI:

S% = (D + ER)(1 + aS) (1)
mnm
S%=aR +bR*+c, (2)
roe S — maccoBas gons cepbl, %;

D — 3HayeHWe No KannbpoBOYHOW KPUBOW;
E — yron HaknoHa kannbpoBOYHOW KPUBONA;
R — 4ncTas HTEHCMBHOCTL U3NYyYeHUs cepbl;
0. — NOMNpPaBoYHbIN KOIMPULINEHT, YUNTLIBAIOLLNA BINSHUE KOHLUEHTPaLMK Cepbl HA KOHEYHbIN
pes3ynbTaTt onpeaeneHus,
a, b n ¢ — nogobpaHHbIE NOCTOSAHHbIE.
Mpumevanne 8 — KoadbcpuumeHT o B dopmyrne (1) MoxeT ObiTb onpegeneH aMNUPUYECKU WM TEOPeTUHECKU.
MocTaBwmkm obopygoBaHMs 3a4acTyto NpeanaralnT TEOPETUYECKN paccHMTaHHble KOI(PDULIMEHTDI a.

9.3.3 BHeceHnsa cKkoppeKkTUPOBAHHOMO 3HaYeHUS1 YNCTOM WMHTEHCMBHOCTW, BbIPaXEHHOW B KONMYECTBE
MMMNYNbCOB 3a OAHY CEKYHAYy, B 3aBUCUMOCTU OT KOHUEHTpauuu cepbl. Ang MUHUMU3AUUU HENUHENHOCTU
3aBUCUMOCTU JaHHble BHOCAT B HECKOJbKUX ManbIX AnanasoHax.

MpumeyaHne 9 — KanmbpoBo4HbIE KPUBLIE SIBNSAOTCS JIMHEWHBIMW 40 MacCoBOW Aonu cepbl, paBHon 0,10 %. Ons

BbISBIEHUS COOTBETCTBUSA TpeboBaHUSAM UCMbITaHWUI NabopaHT JOMKeH BbIOpaTh M Apyrve Avana3oHbl Ha KPUBOW.

OTKNOHEHWE OT NIMHENHOCTM MOXET YBENNUYMBATLCA MO MEpPE YBENUYEHWUST KOHLIEHTpaLUun cepbl.
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9.4 lMNpu nMcnonb3oBaHUKU YCTPOWUCTBA AN onpedeneHns nonpaskM Ha CMeLleHne onpeaensaoT UHTEH-
CMBHOCTb U3ny4yeHus obpasLa(oB) yCTpONCTBa B npouecce npoueaypbl kannbdposky. MonyyeHHas BenuuuHa
COOTBETCTBYET KoachpuumeHTy A cbopmynbl (4), npusegeHHon B 11.1.

9.5 HenocpeacTBeHHO nocrie 3aBepLueHnst KannbpoBKM ONPeaensioT KOHLEHTPaUMo cepbl B OAHON unm
©onee KOHTPONbHOM KanubpoBoyHoW Npobde (7.9). MNonyyeHHas BenMYMHA OOIMKHA HAXO4UTLCS B AMana3oHe
3HAYEHWI: N3BECTHOE 3HAYEeHMEe KOHLEHTPauun cepbl KOHTPOIbHOW Npobbl £ CXOAUMOCTb JAHHOro Metoda
ucnoiTaHMn. Ecnu 3HaveHue onpeneneHHoW KOHUEHTpauuMuM He nonajaeT B YCTAHOBMEHHbIN AMana3oH
3Ha4YeHw, cnegyeT NPeAnpUHSTL KOPPEKTUPYIOLLME AENCTBUS U NOBTOPUTL kannbposky. MNpu npoBeaeHun
KannbpoBKku crieqyeT Takke MpPUHUMMATb BO BHMMaHue CTeneHb pasnuuMs cocTaBa KanvbpOBOYHbLIX pacT-
BOpOB 1 Npo0.

10 NMpoBeaeHne ncnbiTaHUA

10.1 lpn ncnonb3oBaHMU YCTPOWCTBA ANS ONPEeAerneHunsl MonpaBKM Ha CMeLleHuMe ero HeobxoavMmo
NPOBEPSATb €XEAHEBHO Mnepen HayaroM MCMbITaHWs U onpedensTb CKOPOCTb CyeTa, UCMOMb3ysd TOT Xe
obpasey, 4To M npu kanvbposke. lNonyvyeHHas BenuuMHa CooTBETCTBYET KoadduumeHty B cdopmynbl (4),
npusegeHHon B 11.1.

10.1.1 Onsa onpegenexus koadpduumeHTa F' popmynsl (5) (pasgen 11) HeobxoanMo perynspHoO aHanm-
3MpoBaTb obpasel, He copepxawun cepy. Ons obpasua, He cogepxallero cepy, Hanpumep 6GasoBoro
npoaykTa, onpeaensitoT CKOPOCTb cHeTa B COOTBETCTBYIOLLMX NKax cepbl U POHOBLIX yrnax.

10.2 Adeliky 3anonHsT Npobo B COOTBETCTBUM C MHCTPYKUMEN AON1S1 KOHKPETHOro MCMONb3yemoro
obopygoBaHusi. HecMOTpS Ha TO, YTO U3Ny4YeHne cepbl MPOHMKAET Ha Marnoe pacCTosiHMe BHYTPb Mpobbl,
pacceuBaHve OT s4erikn 1 Npobbl MOXeT oTnu4yaTecs. JlabopaHT formkeH obecneunTb 3anosiHEHVE AYENKN
npo6bon YyTb Bbille MUHUMAILHOIO YPOBHS, Bbille KOTOPOro fobasneHne npobbl HE CMOXET CYLLLECTBEHHO
BMNMATbL Ha CKOPOCTL cyeTa. Kak npaBuno, a4emnky 3anonHsaT He MeHee YeM Ha ¥ BMecTMMocTu. B ayelike ¢
npobon cnegyeT npegycMOTpPeTb HEBONbLLOE BEHTUINALMOHHOE OTBEPCTUE.

10.3 Ha npoby BO34eNCTBYIOT PEHTIEHOBCKUM JIyYOM M OXMWOAOT, NOKA B PEHTTEHOBCKOM OMTUYECKOM
CBETOBO/E YCTAaHOBUTCS paBHOBECUE.

10.4 OnpenensioT UHTEHCUBHOCTL U3nydeHus cepbl Ko npu 5,373 A, npousesoas nsamepeHus ckopocTu
cyeTa npuv TOYHbIX YrNOBbIX NapamMeTpax HaCTPOWKM AN 3TOW ANUHbI BOSTHbI.

I'Ipmmeanme 10 - B clny4yadx Korga 31O onpaBAaHo C I'IpaKTVILIECKOVI TOYKU 3peHund, npeanaraeTca npon3BoanTb

Takoe KOnmM4ecTBO OTCHETOB, koTopoe obecrneunt no kpanHen mepe 1,0 %-Hbl oXxmnaaemblin Ko3dUUMEHT BapuaLmm

(% rsd). B cny4yasix koraa 4yBCTBUTENBHOCTb, UMM KOHLEHTpaLMS, UK TO U Apyroe AenarT HeHYXHbIM cbop Takoro

KonunyecTBa MMMynbCOB, KOTOPOE NO3BONMUT A0CTMYb 1,0 %-Horo KoaddmumneHTa Bapuaumm, OMmkHbI BbITb MCNonb-

30BaHbI 06LLI,eI'IpVIHF|TbIe MeToAuKun, no3sondrwimne gocTnyb GonbLUer cTaTUCTUYECKON TOYHOCTU B TeYEHME nepuoaa

BPEMEHW, OTBEAEHHOIO ANS KaXaoro ncnbitanms. KoadduumeHT Bapraumm paccuntbiBaeTcs cnegyowwymM oopasom:

koapuLMeHT BapuaLmm, % = (100VNs + Np)/(Ns — Np), 3
roe Ns — KOnuM4yecTBo MMMNyNbCOB Ha NIMHNN Cepbl;
Np — KonnyecTBo nMnynbcoB npu d)OHOBOVI AOnnHe BOJIHbI 3a TOT XXe nepuon BpemMeHu, 4to n anda c6opa Ns
MMNynbCOB.

10.5 MamepstoT hOHOBYIO CKOPOCTb CHeTa Npw NpeaBapuTENbHO BblOpaHHLIX, (OUKCUPOBAHHLIX YTIOBbLIX
napamMmeTpax HaCTpOWnKn psaom ¢ nukom cepbl Ka.

Mpumeyanue 11 — MpurogHocTb (POHOBLIX NapaMeTPOB HACTPONKKM ByAeT 3aBUCETb OT UCMOSb3YEMOro aHoAa PEeHT-

reHoBCKOM Tpy6ku. MpW MCMONL30BaHMM aHoda U3 XpOMa UMM CKaHaMs pekoMeHayeTcs AnuHa BorHbl 5,190 A,

anvHa BomHbl 5,437 A 6bina npusHana npurogHon ans aHoga w3 poavs. [ukosble M POHOBLIE yrMbl 20 AnS

pasnMyHbIX KPUCTaNsoB NpuBeaeHbl B Tabnuue 5.

10.6 OnpenenstoT CKOPPEKTUPOBAHHYIO CKOPOCTb CYeTa M BbIYMCNSAIOT KOHLEHTpaLuuio cepbl B npobe B
COOTBETCTBUU C pasgenom 11,

10.7 Ecnu no pesynbTtatam n3MepeHui, BbINOMHEHHbIX B cooTBeTcTBMU ¢ 10.2 — 10.6, cKOpOCTb cyeTa
HaxXo4MTCS Bbllle CaMOWN BbICOKOW TOYKU KannbBpOBOYHOM KpMBOWN, Npoby pa3baBnsaoT 6a3oBbiM NPOAYKTOM,
MCMonb3yemblM A5t IPUroTOBNEHNS KanNMBPOBOYHbLIX PacTBOPOB, A0 TEX MOpP, MOKa CKOPOCTb cyeTa UsryveHus
cepbl He BygeT HaxoauTbCs B npedenax kannbpoBOYHOW KPMBOW, U MOBTOPSIOT Mpolenypy, ONUcaHHyo B
10.3-10.6.
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10.8 Ecnu n3BecTHO, 4YTO B UCMbLITYEMOM MPOAYKTE BbICOKOE COAepXKaHue cepbl, Unu npeanonaraeTcs,
YTO KOHLIEHTPaLMM MELLaloLMX BELECTB B HEN BbIlle, NPMBEAEHHbIX B Tabnuue 3, npoby pa3baBnsawT no
Macce ¢ NomoLL b 6a30BOro NpoAyKTa 4O KOHUEHTpauui, NpuBedeHHbIX B Tabnuue 5.

MpumeyaHre 12 — KoHueHTpaummn BelecTs B Tabnuue 3 onpenenerbl kak NpoM3BeAEHNE CYMMapPHOro Koadduum-

€HTa MOrNOLLEHUS MaCCbl HA MACCOBYIO A0S0 KaXKAOro MPUCYTCTBYHOLLEro 3rnemeHTa. [JaHHOoe BbluMcneHne Obino

BbINOMHEHO Ans pa3baBrneHHbIX MNpeacTaBUTENbHBIX NP0, cogepXawux NpubnmantTenbHo 3 % MNOCTOPOHHMX

BewecTtB 1 0,5 % cepebl.

Tabnuua 5 — Yrnbl 20 AN pasnuyHbIX KpUCTannoB

Kpucrann 2d (A) S Ka (5,373 A) PoH

(5,190 A) (5,437 A)
NacCl (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
MeHTtasputputon (002) 8,742 75,85 72,84 76,92
Keapu (101) 6,5872 106,93 101,81 106,97
Ge (111) 6,532 110,68 105,23 112,68
pacput (002) 6,706 106,45 101,38 106,29
pacput (002) (PG) 6,74 105,72 100,71 107,55

10.8.1 3amepeHHble 3HAYEeHMSA PEHTTEHOBCKOIO M3MNy4YeHUs YYUTbIBAKOTCH, €Cnn  Npou3BeaeHne Cymmap-
HOro koadhpmumeHTa NormoLweHUs Maccbl HAa MaccoBble OO KOMMOHEHTOB Npobbl He npeBbiwaeT 6onee
yem Ha 4 — 5 % npounsBeaeHss CyMMapHOro KoadypmumeHTa nornoLeH1Ms Maccbl Ha MaccoBble 40N KOMMO-
HEHTOB KanMbpOBOYHbIX PacTBOPOB. [TOMEXN OT NOMNOLLEHUS SABMAOTCA AONOSHUTENBHLIMU U MOTYT ObITb
TOMbKO YMeHbLUEHbI pa3baBneHneM, HO NOMHOCTBLI HE YCTpaHeHbl. [103ToMy 3HaveHus Tabnuubl 3 4OMKHbI
MCMoNb30BaTbCA TOMNbKO B Ka4yecTBe CNpaBOYHbIX MO AOMYCTUMbIM KOHLUEHTpauusaMm, KOTopble He co3patoT
3HaAYMTENBHOW NOrPELUHOCTU, HO HE pacCcMaTpuUBalOTCS Kak abCcomMOTHLIE 3HAYEHUS.

Mpumeyanue 13 — Bdcpekt oT nomex 6a30BOro NPOAYKTa TakKe MOXET ObiTb CKOPPEKTUPOBAH IMMMPUYECKN UMK

TeopeTnyeckn. 3a ucknoyeHnem GeH3ocnmpTa 3T KOPPEKTUPOBKW He HaxodsaTcs B npedenax obnactu npume-

HEeHWs HACTOSALLEro MeTofa UCMNbITaHWiM.

MpumeyaHne 14 — KoHueHTpauun aTaHona n meTaHorna ObinvM paccyuTaHbl TEOPETUYECKN AN CMecu YrneBoao-

poaoB U au-H-6yTuncynbduaa, Kk kotopo fobaBnsanca aTaHon (MnNM mMeTaHon) 4O TOro MOMEHTa, Noka npowusse-

AeHVe CyMMapHoro koadduumeHTa NormoLeHnss MacCbl Ha MaccoBble A0MM KOMMOHEHTOB HE YBENUYMIOCh Ha

5 %. Opyrumu cnosBamu, 6bIN0 paccyMTaHo TO KONMYECTBO 3TaHona (Unu mMeTaHona), KoTopoe NPMBOAUT K OTpuLa-

TenbHOW 5 %-HOW NOrpeLuHOCTV NpU U3MEPEHUN CoAepXaHusi cepbl. AT CBedeHWUs BKIYeHbl B Tabnuuy 3 ans

MHJOPMMPOBAHMSA O xapakTepe BO3HMKAIOLLEN NOrpeLUHOCTH TeX, KTO MNaHnpyeT MCnonb30BaTh HACTOALLMIN METOS,

ucnbITaHW AN onpegeneHns cepbl B 6eHsocnupte (unu tonnmeax M-85 n M-100).

10.8.2 MNMpoby TwaTtensHO nepemelumBaroT Anst obecnevyeHns ee 0gHOPOAHOCTUN U NEPEHOCAT B nNpnbop
ONS BbINONHEHNS] UBMEPEHUN.

10.8.3 OnpegenstoT cogepxaHue cepbl B Npobe cnocobom, npmeegeHHbiM B 10.2 — 10.6, 1 BbluMcnAOT
cogepxxaHue cepbl B HEN B COOTBETCTBMM C pasgernom 11.

11 PacueTbl

11.1 MNpwu ncnonb3oBaHUM YCTPOUCTBA AN onpeaeneHns nonpasky Ha cMeLleHue, NpMBeaeHHoro B 7.3,
€XeJHEBHO BbIYUCIISIOT MOMNPaBOYHbIN KOADULMEHT AN y4eTa 3MeHeHN YyBCTBUTENbHOCTM npubopa no
dopmyne

F = A/B, (4)

roe A — CKOpoCTb cuyeTa YCTpPOWCTBa ANa onpefeneHnsa nonpaBky Ha CMelleHue, onpefeneHHas npu
kanubposke (9.4);

B — ckopocTb cyeTa ycTponcTBa Ang onpenerneHns nornpaeki Ha cMellleHve, onpeaeneHHas B AeHb
ucnbitTanms (10.1).

Mpumeyanue 15 — BeegeHne atoro koadduumeHTa B opmyny (5) MoxXeT ObiTb HeobsA3aTeNbHBIM UMK Hexena-

TelbHbIM ON1A HEKOTOPbIX BUAOB annapaTypbl. B atom cnyyae F NpUHUMaeTCAd, paBHbIM eanHuLe. Monb3oBaTento

peKoMeHAyeTCs CTPOUTL AuarpaMmbl Ans koadduumeHTa F n paspaboTaTtb KpUTepUn ero NPUMeHEHUsl, OCHOBaHHbIe
Ha cTaGUNbLHOCTM annapaTypbl M CTaHAAPTHbIX NpUHUMNax SQC.
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11.2 OnpenensoT CKOPPEKTMPOBAHHYI0 YMCTYIO CKOPOCTb cYeTa CrieayoLmuMm ob6pasom:
R =[(Cy/Sy) — (CeF/S)y)IF, (5)

roe C, — obLLee KONMYecTBO UMYSILCOB, MOMyYeHHbIX Npun 5,373 A;
Cp — obLuee KonM4ecTBO MMMNYIbLCOB, NOMYYEHHLIX B (DOHOBOW 30HE, BblOpaHHoM no 10.5;
S: n S, — Bpemsi, Heobxogumoe anst coopa C umnynbcos/c;
R — ckoppeKkTnpoBaHHasa YicTas CKOPOCTb CYeTa;
F' — (umnynbebi/c npu 5,373 A)/(umnynbcbi/c B pOHOBOM 30HE, BbIBpaHHoN no 10.5 ans obpaasua,
He coaepiKallero cepy).

11.2.1 Ncnonb3oBaHue koadhduumneHTa F B doopmyne (5) Heobs3aTensbHO (NpuMedanue 15).

11.2.2 BeegeHue koadppmumeHTa F' B popmyny (5) Takke HeobsasaTenbHo. B ocHOBHOM BBegeHue koad-
duumeHTa HeobxoanMO ANst MHOTOKaHamnbHbIX CMEKTPOMETPOB, KOTOPbIE MCMOMb3YIOT pasfnuyHble CNeKTpo-
MeTpUYeCKMe KaHanbl ANs U3MepeHnst MMKOBBIX U (POHOBBLIX MHTEHCUBHOCTEWN.

Mpumeyarne 16 — MNMocTpoeHne avarpammbl ons koadduumenTa F', gaxe ecnv oH He ucnonbdyetcsi B opmyne (5),

NO3BONUT NOJIb30BaTENO ObITb FOTOBLIM K UBMEHEHUSIM B pa6OTe oGopy,qosaHm, BbI3BaHHbIM 3arpAa3HeHneM Takux

ANIEMEHTOB CUCTEMBbI, KakK Kpuctanibl, KOJINTMMaTopbl U d.)VIKCVIpOBaHHbIe OKHa.

11.3 CopepxxaHue cepbl B Nnpobe onpeaensitoT, UCNorb3ys 3Ha4YeHne CKOPPEKTUPOBAHHOW YMCTOWN CKO-
pocTu cdeTa, onpegeneHHon no gopmyne (5), KaNMBGPOBOYHOW KPUBOW, NOCTPOEHHOM COrnacHo pasgeny 9.
MocTtaBwuk obopyaoBaHus OBOLIMHO MpefocTaBnseT COOTBETCTBYHOLEE nporpamMmHoe obecrneveHne unu
HeobxoanMble pacyeThbl.

11.4 KoHueHTpauuto cepbl B npobax, koTopble Obinun pasbaBneHbl, BIMUCIAOT No hopmMyne
mMaccoBas gonsa S, % = Sy, x [(Ws + W,) /W], (6)

roe Sp— maccoBasi Jons cepbl B pa3baBneHHon cvecu, %;
W, — macca nexogHon npobel, T;
W, — macca pasbaBuTens, r.
MocTaBLmK 060pyaoBaHNST MOXET NpeaocTaBUTb NPOrpaMMHoe obecrneyveHne A5 BbIMOSIHEHWST AaHHOro
BbIYMCIIEHMS C YY4ETOM BBELEHHbIX 3a4aHHbIX Macc.

12 BblpaxeHue pe3ynbTaToB

12.1 Ansa npo6, ucnbitTaHHbIX 6e3 pasbasneHus, 3anncblBaloT pesynbTaT, pacCYMTaHHbIN B COOTBETCTBUM
¢ 11.3. Ans npo6, koTopble pa3baBnsannch, 3anncbiBatoT pe3ynbTaT, pacCYnTaHHbIN B COOTBETCTBMM C 11.4.
PesynbTat 3anucbiBaloT kak oblliee copepkaHue cepbl B MPOLIEHTE MO Macce C OKPYriieHMeM [0 Tpex
3Havalwmx uudp Ans koHueHTpauuin Beiwe 0,0100 %, OO0 ABYX 3Havalmx UMdp ANd KOHLUeEeHTpauun oT
0,0010 go 0,0099 % u go ogHoW 3Hadawen umdpbl Ana KoHueHTpauun Hwxke 0,0010 %. YTo4yHeHHas
nHdopMaLMa O NpaBuax OKpyrieHns 3Hadawmx undp nanoxeHa B ACTM E 29. YkasbiBaloT, 4TO pesynb-
TaTbl ObINM NONyYeHbl MO METOAY HACTOSLLEro cTaHaapTa.

12.2 Mpwn ucnbitTaHmm Tonnme M-85 nnm M-100 ¢ ncnonb3oBaHMEM KanmMBpOBOYHbIX pacTBOPOB, MPUro-
TOBJEHHbIX HA OCHOBe 6enoro macna, pesynbTarT, Nofny4veHHbin B 11.3, paccumTbiBaloT creayowmum obpasom
(npumevanue 14):

mMaccoBas gonsa S (B M-85), % = maccoBasd gona S, %/0,59; (7
mMaccoBas gons S (B8 M-100), % = maccoBasd gona S, %/0,55. (8)

Takasi koppekTvpoBka He notpebyeTcs, ecnv KanvbpoBOYHbIE PacTBOPbI NPUrOTOBMEHbI HA TOW Xe
OCHOBe, Kak 1 npobbl, KOTOpbIE NpUBEeAeHsbI B 5.2.

MpumeyaHue 17 — OgHa nabopatopusi cpaBHWMA YyBCTBMTENBLHOCTL NpW onpegeneHun cepbl ans tonnue M-85,

M-100 » KepOCMHOB TeOopeTUYeCcKUMm pacueToml. Ota nabopartopusa ¥ ele ofgHa MOMyyYWunuM COornacoBaHHOCTb

pes3ynbTaToB TEOPETUYECKUX Pac4EeTOB 1 U3MEPEHMWI MPU MCNOMNb30BaHNM NOMPAaBOYHBLIX KOI(MDULIMEHTOB.

! XRF-11, MporpammHoe obecneyenne Criss, Largo, MD.
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13 KoHTponb KavyecTBa

13.1 Kaxgon nabopatopum pekomeHnayeTcs paspabotaTb nporpammy, Kotopasi Morna 6bl rapaHTMpo-
BaTb, YTO CUCTEMA U3MEPEHUIA, NPUBEAEHHAs B JAHHOM MeETOAe WCMbITaHWI, HaXoAWUTCs nog cTaTucTuye-
CKUM KOHTponem. OOHOM YacTbio Takol nporpammbl Morno 6bl GbiTb perynsipHoe Ucnonb3oBaHue U rpadu-
yeckoe U3oBpaxeHune’ kauecTea 0BGpasLIOB KOHTPOMbLHBIX MPo6 (7.10). XenaTenbHo, YTOBbI UCNOMNb30BAnNCs
no KpamHenm Mepe OAuH TUN Npob AN KOHTPONs KayecTBa, SBMSOLWMACA TUNWMYHBIM NPeAcTaBUTENEM
UCMbITbIBAEMBIX MPOAYKTOB.

14 ToyHOCTb U OTKINOHEHUue MmeToaa

14.1 To4yHOCTb MeToAa MCNbITaHW Obina onpegeneHa cTaTUCTUYECKMM aHanM3oM pesyrnbTaToB, Nosy-
YeHHbIX B TPEX OTAENbHbIX MexnabopaTopHbIx uccrnegoBaHusix. lNepeoe mMexnabopaTopHoe uccrnegoBaHue
(cnyyan I)2 npoBOAMMNOCH AN AUCTUMNNATOB, KEPOCUHOB, OCTaATOYHbLIX TOMMMB U Cbipo HedbTu. BTopoe
mexnabopaTopHoe uccrnegoBaHue (cnyvan I1)> npoBoAMNOCH Ha rpynne, Bkrto4vatoLlen 21 mapky 6eH3NHOB.
Tonnmea M-85 n M-100 He ObinM BKMOYEHbI B 3Ty rpynny. TpeTbe MexrnabopaTopHoe wccriefoBaHue
(cnyyan 111)* oxBaTVNO 16 06pa3sLOB, KaXAbli U3 KOTOPLIX NMPEeACTaBIsN coB0i BEH3NH C HU3KUM COAepKa-
HMEM cepbl U Ou3enbHOE TOMMMBO, MpoaHanu3npoBaHHble B 28 nabopaTtopusix. [NpakTnyeckuin npeaen
konuyectBeHHoro onpeaenexnsi (PLOQ) cepsbl, paBHbIn 20 MKr/r, 6bln yCTaHOBMNEH ANS pasNUYHbIX TUMOB
©eH3nHa. TovyHOCTb MeToda Ans Au3enbHOro TOMnMBa paccyntaTb ObINO HEBO3MOXHO, MOCKonbKy PLOQ
cepbl, paBHbln 14 MKr/r, Bbin Bbille CPeAHUX 3HAYeHUNn, onpefeneHHbIX Ans H6OoMnbLUMHCTBA MUCMbITaHHbIX
npo6. [JManasoHbl 3Ha4YEHWI KOHLEHTPaLWUA cepbl Ans NPeACTaBAeHHbIX FPynn NPpoaYyKTOB BMECTE C Nnokasa-
TensiMY TOYHOCTW NpuBeeHsbl B 14.1.1 n 14.1.2.

I'Ipmmeanme 18 — ﬂmanasoH 3HaYEeHUN KOHLUEeHTpauunn cepbl B 68H3VIHe, BKIMOYEHHOM B MemnaGOpaToprle mncene-

poBaHus (cnydan Ill), nonagaeT B paclUMPEHHbIN Anana3oH KOHLEHTpauMn cepbl Anst 6eH3nHa, onpeaeneHHbIi B

mexnabopaTopHoM nccnegosaHum (criyqan 1l). Ana 6eH3nHoB, MaccoBas 00N Cepbl B KOTOPbIX HAXOAMTCH MeXAy

0,0024 n 0,0080 %, pekomeHOYyeTCHA MPUMEHSATb 3HA4YEHUA TOYHOCTU cnyyasd lll.

14.1.1 CxoammocTb

PacxoxaeHwue Mexay ABYyMdA nocnenoBaTtesibHbIMU pedylibTaTaMu ncnblTaHum, NoNny4vYeHHbIMU O4HUM U
TEM XXe onepatopomMm Ha OAHOM N TOM Xe OGOpy,D,OBaHVIVI Npn NOCTOAHHbIX YCITOBUAX UCMbITAHUA Ha UOEH-
TUYHOM UCMbITYEMOM NPOAYKTE B TeYeHUEe NPOAOIIKUTENTbHOIo nepunoga spemMerHun npu npaBuiibHOM BbINOJI-
HEeHUn MeToaa, TONIbKO B OAHOM Cllydae U3 ABaguaTti MOXET NnpeBbillaTb cleayruime 3HavyeHnaA:

Cnyvan [unanasoH, % macchbl CxogmMmocTb

| 0,006 — 5,3 0,02651 X**°

I 0,0003 — 0,093 0,00736 (X + 0,0002)**
1 0,0024 — 0,0080 0,02438 (X + 0,012469),

roe X — MaccoBas gons cepbl, %.

14.1.2 Bocnpon3sBoanMOCTb

PacxoxaeHue mexay ABYMsi OTAENbHbIMW U HE3ABUCUMbIMU pe3ySibTaTaMu UCTbITaHUA, NOMyYeHHbIMU
pasnuyHbIMK onepaTtopamu, paboTalWwyMU B pasfiMyHbiX 1abopaTopusx ¢ WAEHTUYHbIM UCTMbITYeMbIM
MPOAYKTOM B TE€YEHME NPOAOIIKUTENIBHOMO Neprnoaa BpeMeHW, Npu NpaBuiibHOM BbIMOSIHEHUM MeToAa UCHbI-
TaHWiA, TONbKO B OIHOM Cry4Yae 13 ABaauaTi MOXeT MPeBbillaTh 3HaYEHUs:

Cnyyan [Ownana3soH, % macchbl CxoanmocTb

| 0,006 — 5,3 0,0913 X*°

Il 0,0003 — 0,093 0,0105 (X + 0,0002)**
I 0,0024 - 0,0080 0,04795 (X + 0,012469),

roe X — MmaccoBas ions cepbl, %.

1 ASTM MNL 7, PykoBOACTBO MO NpeacTaBeHnio AaHHbIX U aHanu3y KOHTPOrbHOW kapThl, pasgen 3, MNepcoHanbHas
KOHTpPONbHas KapTa.

2 JononHuteneHble NnoaTeepxaarLue AaHHble umetoTces B opuce ACTM. 3anpoc RR:D02-1428.

3 JononHuTeneHble NnoaTBepxaarLwue AaHHble umetoTces B opuce ACTM. 3anpoc RR:D02-1547.

10
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14.2 OTknoHeHve meToga — ofHa nabopartopus nccnegosana (cnyyan ) BoceMb cTaHOapTHBIX 00pasuoB
NIST. YcTaHOBNEeHHOE 3HayeHMe KOHLUEHTpauuu cepbl, MexnabopaTtopHoe ycpeaHeHHoe 3HadeHve (RR),
onpegeneHHoe oTHoweHne macc atomoB C/H, abcontoTHOe OTKMOHEHWE M OTHOCUTENIbHOE OTKIOHEHWe
mMeToda npusegeHsl B Tabnuue 1. B Tabnuue 2 cpaBHMBAOTCHA 3HAYEHUS KOHLEHTPALMKN Cepbl B CTaHAAPTHbIX
obpasuax NIST ¢ KOHUEHTpaUNsSMK Cepbl, CKOPPEKTUPOBAHHBLIMU C y4eTOM OTHOLWeHMs macc atomoB C/H.
Mpu aTOM Npeanonaranock, YTo 6enoe mMmacrno umeeT oTHoweHne macc atoMoB C/H = 5,698 (CaoHye).

14.2.1 3aBUCMMOCTb OTHOCUTENBHOW YyBCTBUTENBHOCTM METOAA onpefenieHns cepbl Kak yHKUUM OTHO-
weHust macc C/H npepctaBneHa Ha pucyHke 1.
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59 T~

3 g 1,02 - Tonyon ~»_
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o)

OTtHoweHwne atomoe C/H

PI/IcyHOK 1 — OTHOCUTeNnbHasn YyBCTBUTENIbHOCTbL MeTOoA4a onpeneneHns cepbl

14.2.2 MNpw ncnbiTaHmm Tpex ctaHgapTHbIX 06pasuoB NIST He yCTaHOBNEHO 3HAYUTENBLHOIO PacXoXaeHUst
mMexay pesynbTatamu, nofyyeHHbIMW B SAHHOM MexnabopaTopHOM uccneposaHum (cnydan lll), n ceptu-
PHVLMPOBAHHBIMWN 3HAYEHNAMWN KOHLEHTpauun cepbl CTaHAAPTHBIX 06pasLoB, XOTA BCe Tpu obpasua nmenu
cpefHue 3HaveHus < PLOQ, onpegeneHHoOro Ansd Kaxgoro tuna obpasua. AHanusuposanu criegyrowme
CTaHOapTHble obpasubl 6eH3nHoB: SRM 2298 (4,7 mkr/r S), SRM 2299 (13,6 mkr/r S). 3 cTtaHgapTHbIX
0o6pasLoB AnsensHOro Tonnmea 6uin npoaHanuamposaH SRM 2723 (10 mkr/r S).
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MpunoxeHue A
(cnpaBo4yHOE)

CBeaeHUsA 0 COOTBETCTBUM CTaHAapTa,
Ha KOTOPbIN AaHa CCblfika, rocyAapcTBEHHOMY CTaHAApTY,
NPUHATOMY B Ka4yecTBe MAEHTUYHOro rocyAapcTBEHHOro cTaHaapTa

O603Ha4yeHne 1 HaMMeHoBaHMe CreneHb O603Ha4yeHne 1 HaMMeHoBaHMe
cTaHgapTta COOTBETCTBUSA rocygapcTBeHHOro ctaHaapTa
ACTM [1 4294-1998 CTtaHOapTHbIA MeToA IDT CTBb 1420-2003 HedTb 1 HepTENPOAYKTLI.
onpegeneHus cogepxaHus cepbl B HedTe- OnpepeneHne cogepxaHus cepbl METOO0M
NPOAYKTax 3HEeprogucrnepCcuoHHbIM  PeHT- peHTreHodyopecLeHTHON CNeKTPoOMEeTPUn
reHocrneKkTpanbHbIM doryopecLeHTHbIM
MeToLOM
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