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Mpeancnosue

1 NOArOTOBJIEH Hay4HO-NPOM3BOACTBEHHbLIM PECMYONMKAHCKUM YHUTaPHbLIM npeanpuatuem «beno-
PYCCKUI rocyAapCTBEHHbIW MHCTUTYT CTaHgapTu3auum u ceptudpukaymm (benlMMCC)»
BHECEH Otaenom ctangaptusauyum loccrangapra Pecnybnuku Benapycb

2 YTBEPXOEH W BBEJEH B JEWCTBMWE nocraHosnenuem [occrangapta Pecnybnukm Benapycb
o1 30 anpenga 2004 r. Ne 20

3 Hacrosawmii ctangapT nageHTUYeH ctaHaapty AMepuKaHCcKoro obuwecrea no UCnbITaHUAM U MaTepuanam
ASTM D 2622-2003 «Standard Test Method for Sulfur in Petroleum products by wavelength dispersive X-ray
fluorescence spectrometry» (ACTM [ 2622-2003 «CtaHaapTHbIM METOA ONpeaeneHns coaepxKaHus cepbl B
HedTU N HeTenpoayKTax ¢ MOMOLLbIO BOSTHOBOW AWUCNEPCUOHHON PEHTIEHOBCKON (DNyOpecLieHTHON CNekTpo-
METpUM»), KOTOPbI OTHOCUTCA K obnactu nonHomounit Komuteta ASTM D02 no Hedrenpoaykram u
CMa304HbIM MaTepuanam, NPsAMyI0 OTBETCTBEHHOCTb 3a Hero HeceT nogkomuTet D02.03.

B craHpapt BHeCEHO cneayolee pefakuMoOHHOe U3MEHEHME: HAUMEHOBaHUE HACTOsLLEero ctaHaapTa
M3MEHEHO OTHOCUTENbHO HaumeHoBaHuA craHgapta ACTM [ 2622-2003 B uensx yBs3kM C CYLLECTBYIOLMMU
rpynnamMu rocyaapcTBEeHHbIX CTaHAapTOB.

[NepeBoa ¢ aHrMUIACKOro s3bika (en).

OdhuumanbHbIl 3K3EMMNAP CTaHAapTa, Ha OCHOBE KOTOPOro NOArOTOBSIEH HACTOSALUMIA rOCYAapCTBEHHbIN
craHgapt, umeetca B benllMCC.

Csepnenunsa o cootsetcTBunM ASTM D, Ha KOTOpbIN AaHa CCblnka, rOCYAapCTBEHHOMY CTaHAapTY, NPUHS-
TOMY B Ka4eCTBe MAEHTUYHOro rocyAapCTBEHHOro CTaHaapTa, NpUBEAEHbl B AONOMHUTENBHOM NPUNOXeHUN A.

CTeneHb COOTBETCTBUA — ugeHTuyHas (IDT)

4 BBE[EH BMNEPBbIE

Hacrosuwumit ctaHaapT He MOXET ObITb TUPAXXUPOBAH U pacnpocTpaHeH 6es paspelueHus FocctangapTa
Pecny6nukn Benapycb

M3paH Ha PYCCKOM A3bIKE
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FOCYOAPCTBEHHbI CTAHOAPT PECMYBIIMKA BENAPYCb

Hedtb 1 HedhTENPOAYKTDLI 5
OMNPERENEHVE COOEPXAHUA CEPbl METOOOM BOJIHOBOW
ONCMNEPCUOHHOW PEHTFEHO®INYOPECLEHTHOW CMNEKTPOMETPUU

Hadbta i HadpTanpaaykrol .
BbISBHAY3HHE 3MALWY3HHA CEPbl METAOAM XBAJIEBAU
ObICMNEPCIMHAN POHTIEHA®ITYAP3CU3HTHAWM CMNEKTPAMETPDII

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

JOarta BBegeHuna 2004-11-01

1 Obnactb npuMeHeHus

1.1 Hacrosiwmi ctaHaapt yCTaHaBnNMBaeT METO OnpeaeneHusi 00Lero CoaepkaHusi cepbl B HehTU U
HedTENPOAYKTAX, KOTOPbIe ABAAIOTCA OAHOMA3HbIMU 1 XXMAKAMU NPU CTaHAAPTHBLIX YCIOBUAX OKpYXKatoLen
cpefibl, UMM Pa3XMKaKTCA NPY YMEPEHHOM HarpeBaHum, UNu pacTBOPSIOTCS B YITNEBOAOPOAHbLIX PAaCTBOPU-
Tensax. K ykasaHHbIM NpoAyKTaM OTHOCATCS AU3ErbHOE TOMMWBO, PeakTMBHOE TOMMMBO, KEPOCUH, Apyrue
AUCTUNNATHBIE TONMUBA, HadiTa, OCTaTOYHOE TOMMKUBO, CMasouHble 6a3oBble Macna, rmapaBnMyeckue macna,
cbipas HeTb, HEATMNMPOBAHHLIN 6eH3uH, Tonnuea M-85 n M-100.

1.2 MexnabopaTopHble UCCNEA0BAHUA TOYHOCTU METOAA NPOBOAUNKUCL ANSA Pa3fUYHbIX NPOAYKTOB C
coaepxaHuem cepbl B AnanasoHe ot 3 mr/kr 8o 5,3 % no macce. Ana npo6 npoaykToB ¢ coaepxaHuem cepbl
MeHee 60 Mr/kr cpeaHeKkBagpaTMyeckoe OTKNOHeHue nostopaemoctu (S;) cocrtasuno 1,5 mr/kr. Mpubnuan-
TenbHbI Npegen obHapyxeHua metoga — 3 x S;, a npubnuauTenbHbIi Npeaen KONMYeCTBEHHOTO onpeje-
nexns’ — 10 x S;. OgHako 13-3a PasnMYHON YyBCTBUTENBHOCTU U3MEPUTENBHOM annapartypbl, UCNOSb3yeMon
AN UCMbITAHWIA, BO3MOXHOCTb NPUMEHEHUA AHHOr0 MeToAa Npu CoAepXaHun cepbl MeHee 20 Mr/Kr AOSMKHO
onpeaenaTbCs B UHAMBUAYANbHOM NOPAAKE.

1.3 Mpob6kl ¢ maccoBoi aonen cepbl 6onee 5,0 % moryT ObITb pa3baBneHbl Ana TOro, YTobbl 4OBECTH
coaepxaHue cepbl B pasbaBneHHOM MpoAykTe A0 MpeaenoB obnactu NpUMEHEHUs HaCTOSLWEero Metoaa
UCMbITAHUNA.

1.4 [Ina neTyyux NpoAyKTOB, TAKUX KAK KPEKUHI-OEH3UHbI C BbICOKUM AABAIEHUEM HACHILLEHHbIX NapoB
UINW nerkue yrneBoaopoabl, METO He MOXET obecneuntb Tpebyemyio TOYHOCTL Pe3ynbTaToB OnpeaeneHus
13-3a YaCTUYHOW NOTEPU HEKOTOPbIX NMErkUX yrneBog0POA0B NMPU UCNbITAHUMN.

1.5 OCHOBHbIM YCNOBMEM METO[a HACTOSILLIEro CTaHAapTa ABNAETCA COOTBETCTBUE COCTaBa kanubpo-
BOYHOIO pacTBopa M ucnbITyeMoi npobbl. HecooTBeTCTBME cocTaBa KanMGpoBOYHOTO pacTBopa U UCHLITYEMOW
nNpoBbl MOXET ObiTb BbI3BAHO Pa3NUUMSIMU B COOTHOLLEHMM Macc aToMOB C/H (tabnuupbl 1 U 2) unu npucyT-
CTBMEM aTOMOB APYrUX anemeHToB (Tabnuua 3).

1.6 3HauyeHus, BbipaXkeHHble B eauHuuax CU unu aHrctpemax, cneayet cuuTatb CTaHAapTHLIMMU.

1.7 Hacrosiwumii craHgapT He paccmaTtpuBaeT Bcex npobnem 6e30nacHOCTU, CBA3AHHLIX C €r0 NpuMe-
HEeHMeM, ecnum OHW CyLLecTBYIOT. [lonb3oBaTenb HACTOSILLEro CTaHAapTa HeceT OTBETCTBEHHOCTb 3a obec-
neyeHue TexHUkM 6e30nacHOCTU, OXPaHy 310POBbLS YENOBEKA U ONpeaeneHne rpaHuL, NPUMEeHUMOCTU CTaH-
Aapra 0 Hayana ero NPMMEHEeHuUsI.

! AHanuTuyeckas xumus, Tom 55, 1983, c. 2210 — 2218.

M3paHne ocuumansHoe
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2 HopmaTuBHbIE CCbINKU

B HacTofLem cTaHaapTe MCNoNb30BaHbl CObINIKM HA cneayioLime craHaapTbl:

ACTM O 4057" YcraHoBuMBLLAsCS npakTuka py4yHoro otéopa npob HedpTn u HePTENPOAYKTOB

ACTM [1 4177 YcraHoBuBLIasics npakTuka aBToMaTUyeckoro otéopa npo6 HeTU U HEPTENPOAYKTOB

ACTM [ 4294’ CTaHpapTHbIN MeTOoA onpeaeneHnsa cogemkaHnsa cepbl B He(pTenpoayKkrax aHeprogmc-
NEPCUOHHBIM PEHTTEHOCNEKT pasribHbIM OryopPeCLEHTHLIM METOAO0M

ACTM [0 4927" MeToabl UCALITAHWIA AN BMEMEHTHOMO onpeaeneHns KOMMNOHEHTOB CMa304HbIX MaTe-
puanoB u npucagok — 6apus, kanbuma, goccopa, cepbl U LMHKA — BONHOBON AUCNEPCUOHHON PEHTIEHOB-
CKOW (prniyopecueHTHON CNEKTPOMETpUeEn

ACTM E 29° CTaHgapTHas MeToaMKa UCMONb30BaHNUS 3HaYaLWMX LUdp Ana 9KCnepUMEHTanbHbIX AaHHbIX
npu onpeaeneHun CoOOTBETCTBUA TPeOOBaHUAM TEXHUYECKUX YCIOBUIA

3 CywHocTb MeToaa

3.1 Mpoby npoaykTa NoABEPraioT BO3AENCTBUIO PEHTTEHOBCKOIO Mny4ya U U3MEPSIIOT NMUKOBYH UHTEHCUB-
HOCTb NuHUM cepbl Ka npn 5,373 A. 3HaueHne ()OHOBOI MHTEHCUBHOCTH, M3MEPEHHON NPU PEKOMEHYEMON
ANVHE BOJHbI, paBHon 5,190 A (5,437 A nns ny4eBon TPyOKM C aHOAOM M3 POAUS), BbIMUTAETCA U3 3HAYEHUSA
NUKOBOW MHTEHCUBHOCTKU. MacCOBYIO AOMIO Cepbl B NPOLEHTaX ONpeaensioT Mo pe3ynbTUPYIOLER NHTEHCUB-
HOCTU M3MyYeHUs, UCMONb3ya NPeABAPUTENBHO NOCTPOEHHYIO KanMOPOBOYHYIO KPUBYIO MU YpaBHEHHKE.

MpeaynpexaeHue: O6nyyYeHne U3OLITOYHLIM KONMYECTBOM PEHTFEHOBCKUX Nydei SBNAETCS OnacHbIM
Ans 300poBbsi. OnepaTop A0MKEH NPEANPUHATL COOTBETCTBYIOLLME MEPLI, YTOObI M3bexaTb 0bnyyeHus He
TOJSIbKO OT NPSIMbIX PEHTFEHOBCKUX NyYei, HO TakXKe U OT BO3MOXHOIO BTOPWUYHOFO WIIN PACCESHHORO W3My-
YeHusA. PEHTreHOBCKUI CMEKTPOMETP AOMMKEH UCMOMNb30BaTLCA B COOTBETCTBUMU C MHCTPYKLUAMM, perynu-
PYIOLLMMU UCMIONb30BaHME UOHU3MPYIOLLIETO U3MYYEHUS.

4 Ha3Ha4yeHune n ncnonb3oBaHue

4.1 HacrosAwmii meToa ucnbiTaHuit obecneunBaeT ObICTPOE M TOYHOE M3MepeHMe 06LLEro coaepxaHus
cepbl B HedpTH U HedbTenpoaykTax ¢ MUHUMAanNbHbLIMU YCUNUAMK Ha NOATOTOBKY Npo6. MpoaomKUTenbHOCTb
aHanu3a npobbl coCTaBnsAeT 0T 1 40 2 MUH.

4.2 KayeCTBO MHOIrMX HE(PTENPOAYKTOB CBA3AHO C KONIMYECTBOM MPUCYTCTBYIOLLEN B HUX Cepbl. CBeaeHuns
0 KOHLIeHTpauun cepbl HEOGXoAWMbI AN OpraHM3auumn npoueccoB rnepepaboTku. [na pspa TOMMB Takke
CYLLECTBYIOT TEXHUYECKUE PErnaMeHThbl, NPUHATLIE FOCYAAPCTBEHHLIMW OPraHamu YMNpaBmEHUs, KOTOPbIE
OrpaHM4mMBalOT CoAepXKaHue cepsl.

Tabnuuya 1 — CpaBHeHune pe3synbraToB (RR) BHyTpunabopatopHbix uccnegosanuit NIST n ASTM

M MaccoBas gons Abcontorroe OTHOCUTENBHOE
N accoBasi OTHoLeHne OTKINOHEHNe CTteneHb
CTaHfapTHbIA o cepbl, %, (ASTM), . OTKMOHEHne
fons cepbl, %, Macc aTomMoB MaccoBOW = 3Ha4m-
obpasey NIST cpefHee MaccoBOW 40MKn
(NIST) C/H fonu cepbl, o MOCTH
3HayeHue (RR) % cepbl, %
1616a 0,0146 0,0148 5,205 0,0002 1,37 HeTt
1617a 0,1731 0,1776 5,205 0,0045 2,60 Oa
2724a 0,0430 0,0417 5,986 -0,0013 -3,02 Oa
1623¢ 0,3806 0,3661 7,504 -0,0145 - 3,81 Oa
2717 3,0220 2,948 8,229 -0,0736 - 244 Oa
1621e 0,948 0,8973 8,553 - 0,0507 -5,35 Oa
1624c 0,3918 6,511
2723 0,0299 5,937

! ExeroaHblit cbopHuk ctaHaaptos ACTM, Tom 05.02.
2 ExeroaHblit cbopHuk ctaHaaptoB ACTM, Tom 14.02.
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Tabnuua 2 — CpaBHeHUe CKOPPEKTUPOBaHHbIX pe3ynbTaToB (RR) MaccoBoi AoNM cepbl B NpoLEeHTaX
BHyTpunaGopartopHbix uccnegosanuit NIST u ASTM

Mpumeuanue — MNonpaBoyHble KOapPULUMEHTE paccunTaHbl Ha OCHOBaAHUW AaHHbIX, ONpeferieHHbIX ¢ NOMOLLBIO
XRF-11. NpumeHeHne 3Tux nonpaBoYHbIX KO3hPULUUEHTOB TpebyeT oTAENLHOro ONpeAeneHns OTHOLEHUA Mace
atomoB C/H. CTeneHb 3HA4YMMOCTU onpefenieHa Ha OCHOBaHWUK t UCNBITaHUI ¢ UCNONb3oBaHUEM (DYHKLWK NorpeLw-
HocTu NIST npu 1 curme 1 NoNy4eHHOro Npu KoNbLEBLIX CIIMYEHUSIX CPefHEKBAAPATUHHOMO OTKIOHEHUS BOCNPOU3-
BoAuMOCTU. Ecnn 6a30BbIM NPOAYKTOM ANS NPUrOTOBNEHUS KarMOpPOBOUYHLIX pacTBOpOB siBNseTcs Henoe Macno,
CKOPPeKTUPOBaHHOE 3HaYeHNe cofepXaHus cepbl onpegenseTcs no dopmyne

SCKoppeKTMpOBaHHoe = SHeCKOppeKTVIpOBaHHOe /(1,086'0,01511 X C/H):
roe C/H = oTHoLLeHWe Macchl aTOMOB Yrrepoa K Macce aToMOB BOAOPOA4a NPogyKTa.

CraHgpaTHblid RRID| NIST RR ckoppekTupo- AbcontoTHoe OTHocuTensbHoe CreneHb
obpasey NIST BaHHOe OTKNOHeHue, % OTKINOHeHue, % 3HaYUMOoCTH
1616a K2 |0,0146 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 Her

1624c¢ D3 0,397
2723 D4 0,0300

Tabnuua 3 — KoHUeHTpaLuusa MelaloLmX BellecTB

SneMeHT Honyckaeman MaccoBas fons, %
doccop 0,3
LnHk 06
Bapuii 0,8
CauHey 0,9
Kanbuun 1
Xnop 3
3taHon (npumedaHue 14) 86
MeTaHon (npumeyvaHue 14) 6

4.3 HacToswwumin MeToa ucnbiTaHuin NO3BONSAET ONpeaennTb, COOTBETCTBYET N CoAepXaHWe cepbl B HE(PTH

unu HedrenpoaykTe TpeboBaHMAM TEXHUYECKMX YCIOBUI UMK CYLLECTBYIOLLIMX TEXHUYECKUX PErNaMeHTOB.
4.4 Ecnu HaCTOALUMIA METOA WCMbITAaHUW NPUMeHAETCa K HedhTenpoaykram, COCTaB KOTOPbIX 3Ha4u-

TENbHO OTNMYaeTCA OT KanMOpPOBOYHbLIX PACTBOPOB, NPUrOTOBIEHHLIX HA OCHOBE Genoro macna, Toraa npu

MHTepnpeTauum pe3ynbTaTtoB HE0OX04MMO YYUTbIBATL PEKOMEHAALMM, NPUBEAEHHbIE B pasaene 5.
MpumeyaHwe 1 — Mo cpaBHEHWIO C APYTMU METOAAMU METOA WUCMLITAHUS, U3MOXEHHbLIN B HACTOALEM CTaHgapTe,
obnagaeT BLICOKO NPON3BOAWUTENBHOCTEIO, TPeByeT MUHUManNbLHOW NOArOTOBKN NPo6, MMEET BbICOKYHO TOYHOCTb U
No3BONAET ONPeAensATe KOHLUEHTpauuto cepbl B Gonee LWMpokoM AuvanasoHe. OGopyfoBaHWE, WCTMONb3yemoe B
METOAEe HacTosLWero cTaHAapTa, ABNSAeTcA B LenoM Oonee AOPOrocToswWMM, YeM ucrnonbayemoe AN Lpyrux
MeToA0B, Hanpumep MeToaa ucneitaHuii no ACTM [ 4294. AnbTepHaTuBHbIe METOAbI UCMLITAHUA NpUBedeEHb! B
exerogHom cbopHuKke CTaHLapToB ACTM".

"ExxerogHblii cbopHuk ctaHgapTtos ACTM, Tom 00.01.
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5 MNomexu

5.1 Ecnn anemMeHTHbIN cocTas nNpob (3a UCKIMIOYEeHNeM COAEPXaHUS Cepbl) 3HAYUTENbHO OTNUYaeTCs OT
cocTaea kanmbBpoBOYHbIX PACTBOPOB, 9TO MOXET MPUBECTM K NOTPELUHOCTU MPU ONpeAeneHun coaepxaHus
cepbl. Hanpumep, pasnMyme B OTHOLUEHMM Macc aTOMOB yrnepoga W BOAOPOAA UCTLITYEMOro npoaykra u
KannbpPOBOYHLIX PACTBOPOB BHOCUT OLUMBKKU B pe3ynbTaThbl onpeaesieHus. Hekotopble Melualolme onpege-
TNEHUIO 3NEeMEHTbI U UX A0MYCTUMbIE YPOBHU COAEpXKaHUsa npuBeaeHbl B Tabnuue 3.

5.2 M-85 n M-100 - sto Tonnuea, cogepxawme 85 n 100 % MeraHona cCOOTBETCTBEHHO. OHU UMEIOT
BbICOKOE COAEep)XaHue KUCNopoaa, Beayllee K 3HaYUTENbHOMY MOrnoweHuio nanydeHus cepbl Koa. Acnbl-
TaHUA Taknx BUAOB TOMNMBA MOTYT OCYLLECTBNATLCA C UCNONb30BAHMEM METOA HACTOSLLEro cTaHaapTa, Ho
npu 9TOM K pesynbTaTaM NPUMEHSATCA NONPaBoOYHbIe KOINMUUUEHTBI (Npy KanubpoBKe C MCNOMNb30BaHUEM
Genoro macrna) unu KanubpoBOYHblE PAaCTBOPLI, KOTOPbIE [AOMKHLI COOTBETCTBOBATL MO COCTaBy npobe
nccneayemoro npoaykra.

5.3 HedbrenpogykTbl, coctaB kOTOpbLIX OTNMYaEeTCA OT coctaea benoro macna (9.1), MoryT 6biTb UCnbI-
TaHbl C UCMONL30BAHWEM KannOPOBOYHbLIX PACTBOPOB, NPUTOTOBMNEHHbLIX U3 OCHOBHBLIX MPOAYKTOB, TAKOrO e
UM aHanorum4yHoro cocraea. Hanpumep, BMECTO GeH3nHa MOXET ObITb MCMNOMb30BaHA CMECb U30OKTaHa U
TOnyona, B3iTbIX B COOTHOLLEHUM, NPUBNU3UTENBHO PABHOM UCTUHHOMY COAEPXaHUI0 apOMaTUYECKnX yre-
Bogopofoe B npobax, kotopble OyayT MChbiTbiBaTbCA. KanubGpoBOYHbIE pAaCTBOPbLI, MPUIOTOBMEHHLIE C
MCNonb30BaHWEM CMOAENUMPOBAHHOIO BeH3nHa, AaloT 6onee TOYHblE pe3ynbTaTbl N0 CPABHEHUIO C PE3Yilb-
Tatamu, NONy4YeHHbIMW NPU UCMONL30BaHMKU Benoro macna.

5.4 Metog ucnbitanuin no ACTM [ 4927 pekOMeHAYeTCH ANS ONpefeneHus COAepXaHusi Cepbl B
CMa304HbIX Macnax u npucagkax K HUM, NOCKONbKY OH NpeaycmaTpuBaeT UCMOMb30BaHUE NOMPaBOYHbIX
KO3 DULMEHTOB HA NPUCYTCTBYIOLLUE SNIEMEHTBI.

6 Annapartypa

6.1 BonHOBOW ANCNEPCUOHHLIN PEHTIEHOBCKUI chryopecueHTHbIN cnekrpoMeTp (WDXRF), nossonsioLmin
NpOBOAUTL ONPEAENEHUA C NOMOLLLIO PEHTTEHOBCKOrO U3Iy4eHua npu AnuHe BOSHbI 5,37 A. [Ina obecne-
YEeHMS1 ONTUMAaIbHON YYBCTBUTENLHOCTU K Cepe Npubop A0SHKEeH UMETL CReAyIoWme 3MeMeHTbI:

6.1.1 MenueBbIn CBETOBOA.

6.1.2 AMNNUTYAHBIA aHanuM3aTop MMMNyNbLCOB UMK ApyrMe CPpeacTBa SHEPropacno3HaBaHus.

6.1.3 [leTekTOp, npeaHasHa4eHHbI Anst 0GHapY>KEHNSA ANTMHHOBOITHOBbLIX PEHTTEHOBCKUX NyYen.

6.1.4 Kpucrannuyeckuint aHanmsaTop Ana U3MEpPEHUsi PEHTTEHOBCKOrO uanydyeHus cepbl Ko B npeaenax
YrnoBoOro AuanasoHa WCMonb3yemoro cnekrpoMerpa. [ns 3Toro 4acto MCronb3yloTCA NEeHTadpUTPUTON U
repmaHui, a Takxe gpyrme marepuansl, Takue kak EDDT, ADP, rpachut unu ksapu,.

6.1.5 PenTtreHoBckas Tpybka, cnocobHas k BO3OYyxaeHuto uanyyenus cepbl Ka. Haubonee yacro npume-
HAIOTCA TPYOKM C aHOZ4amu U3 poausi, Xpoma U CKaHAUs, XOTA MOTYT UCNOMb30BaTLCA U APYrue aHoabl.

7 PeaktuBbl

7.1 YucroTa peaktueoB. [na UCMbITAHUA AOMKHbI NMPUMEHSITBLCA XMMUYECKME peakTUBbl BbICOKOrO Knacca
ynucToThl. ECnn He ykasaHo uHoe, TO BCe peakTuBbl AOIDKHbI COOTBETCTBOBATbL TEXHUYECKUM ycnosusam Komutera
no aHanUTUYECKUM peakTuBaMm AMEPUKAHCKOTO XMMWUYECKOro OOLIecTBa, rae atu TeXHUYEeCKue ycrnoBus
UMetoTCs B Hanuunm'. MoryT NpuMEHsTLCS PeakTUBbI APYroro KNacca YNCTOThI, HO HEOBXOAMMO YCTAHOBUTD,
YTO CTEMEHb YMCTOTbI PeakTuBa NO3BOMSAET UX UCMONb30BaTh, HE YMEHbLUAsA TOYHOCTM OnpeaeneHus.

7.2 Ou-H-6yTuncynbdua — CTaHAapTHbIA 06pasel] BbICOKOW CTEMEHU YUCTOTbl C YCTAHOBAEHHBLIM COAEp-
aHuem cepbl. Mpu pacyeTe TOYHOW KOHLUEHTpauMmn KanmbpoBOYHbIX pacTBopoB (9.1) He06xX0AUMO MCMONb-
30BaTb YCTAHOBMNEHHOE 3HAYEHWUE COAEMKAHUSA CEPbI.

MpuMevaHue 2 — BaxHo 3HaTb oOlee copepxaHue cepbl B AW-H-OyTuncynbduae, a He ero YUCTOTYy, TaK Kak

npuMecu mMoryt ObITb cepocojepkalimuMmum coegnHeHNAMU.

T «XuMnueckie peakTUBLI, TEXHUYECKUE YCIOBUA KOMUTETa NO aHanuTUYeckuM peakTuBaM AMepUKaHCKOro X1UMM-
yeckoro obuectBa». Am.Chemical Soc., Washington, DC. PekoMeHfauuMn nNo UCMbITaHUIO pPeaKkTUBOB, He yka3aHHbIX
AMepUKaHCKUM XUMUYeckuMm obljecTBoM, cM. «CTaHgapTel Analar gna naGopatopun CoepauHeHHoro KoponecTsa
BenukobputaHum, xumukatel» BDH Ltd., Poole, Dorset, dapmakoneto CLUA n HauuoHanbHblil cBoz npaBun,
KoHseHuuto no dpapmokanee CLUA, Inc., (USPC), Rockville, MD.

4
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7.3 YCTPONCTBO ANs ONpefeneHus nonpaeku cMeLlleHus (Npu Hanuvum). HeckonbKko pasnuyHbiX maTte-
puanos Obinu onpeaeneHbl Kak NPUrogHbIe ANs UCMONb30BaHUS NPU ONPeAeneHnn NoNpPaBkyU Ha CMELLEHUE.
Mpumepamu cepocoaepxaLiux matepuanos, NPU3HAHHLIX MPUrOAHLIMU ANA 3TUX Lenew, SABNAITCA BOCCTa-
HOBINEHHbIN XXUAKNA HEPTAHON NPOAYKT, HENETYYUIN mMaTepuan, NPeCCoBaHHbI U3 nopoLuka obGpasew, MeTan-
NUYECKMIA CNNaB UMK CTEKNSAHHbIA AUCK. CKOPOCTb cyeTa yCTPOMCTBA B KOMBMHALUM C OTCHYETOM BPEMEHMU
[OmkHa ObITb TaKoW, YTOOLI 06ECNeYnTs OTHOCUTESBHYIO NOrPELLHOCTL cyeTa MeHee 1 %. CKOpocTb cyeTa
Ana obpasua ycTporcTBa ONpeaenseTca B npouecce kanubposku (9.4) u ewe pas nepes NpoBedEHUEM
ucnoitTanusa (10.1). 3T ckOpoCcTU c4HeTa UCMONL3YIOTCA NPU BLIMUCIIEHUM NOMPAaBKK Ha cMeweHune (11.1).

7.3.1 MNonpaeka Ha cMeLlleHne OObIYHO Y4YUTLIBAETCS aBTOMaTUYECKW B MporpaMMHOM oBecneyeHuu,
XOTS 3TO BbIYMCIIEHUE MOXET ObITb NErko BbIMOMHEHO U BPYYHYIO. NS BbICOKO CTabUNbHbIX PEHTIEHOBCKMX
npubopoB BENUYMHA NONPABKN HA CMELLEHNE HE MOXET 3HAaUYUTENbHO OTNMYaTLCS OT €AUHMLbI.

MpumevaHne 3 — [Ona 3TOW LienWM MOTyT WCMONb3OBaTbCs KanMOpoBOYHbIE 3TanoHbl. [OCKONbBKY nocrne Kaxgoro

onpefeneHna 3TanoHbl HE nognexar ,qaaneVlLuemy UCNoNb3OBaHWUIO, TO ANA eXe4HEBHOro npuMeHeHuA Xxena-
TenbHO ncnone3oBaTh 6onee AelleBbli MaTtepuan.

7.4 Benoe Macno ¢ coaepXaHWeM Cepbl MEHee 2 MI/Kr Unu ApYro COOTBETCTBYHOLUMI 6a30BbI NpOoayKT
C coaepxaHuem cepel MeHee 2 Mr/kr. Ecnu npeanonaraeTcs, 4to nNo pesynbTtatam WCMbITAHWIA NpoaykTa
OydeT nony4yeHo Hu3koe coaepkaHue cepbl (< 200 mr/kr), TO cofepxaHue cepbl, €cnu OHa BooOLle
cogepxutcs, B 0a30BOM MNPOAYKTE€ AOMKHO OblTb YYTEHO NpPU  BbIYUCIIEHUM KOHLIEHTpaLUWUM CEpbl
kanubpoBo4Horo pacreopa (9.1).

7.5 Mpo3payvHasn nneHka Ans peHTreHOBCKMX nyyen. MoxeT npumeHaTbea mobas nneHka, KoTopas ABns-
eTcs CTONKOW k npobe nNpoaykTa, He COAEPXMT Cepy W J0CTaTOYHO Mpo3payHa Ansl PEHTTEHOBCKUX NMy4Yei.
CuuTtatoTcs NoAxXoAALMMU NONUIMUPHBIE, MONUNPOMNUIIEHOBLIE, NONMKAapPOOHATHbLIE U NOMMUMUAHBIE MNEHKU.
OpHako NpoObl C BLICOKMM COAEPKAHUEM apoOMaTUYECKMX YrneBoA0pOA0B MOTYT pacTBOPSATL NONMMI(UPHbIE
U NONMMKapOOHATHLIE NIEHKU.

7.6 [a3000pasHblii renuii YNCTOTON He MeHee 99,9 %.

7.7 Ta3 ansa npubopos, 060pyAOBaAHHLIX NPONOPLMOHANbHLIMU CYETYUKAMM NOTOKA.

7.8 Ayenku ans npob, yCToM4MBbLIE K BO3AENCTBMIO NPO6 NPOAYKTOB U YAOBNETBOPSIOLLME MO raGaputHbIM
pa3mepam TpeboBaHusAM cnekTpomeTpa. MpeanoyTuTenbHbl ASYEKkM 0QHOPa30BOro UCMONb30BaHUS.

7.9 KOHTpOnbHble KanubpoBoUHble NMPobbl — KOMMNOHEHTLI 0AHOrO UK Gonee ctaHaapTHbIX 06pa3LoB
HETU W XUAKUX HEDTENPOAYKTOB C U3BECTHLIM COAEPXKAHUEM CepPbl, HE UCNOMb3yeMble ANSA NOCTPOEHUsS
KanubpoBoYHOM KpMBON. KOHTPONbHbIE KanMBpOBOYHbIE NPOOLI UCNONb3YIOTCA ANA ONpeaeneHus TOHHOCTH
HavyanbHON kanubpoBku (9.5).

7.10 Mpo6bl ANA KOHTPONA Ka4eCTBA — TUMUYHLIE NPeACTaBUTENU HEDTU UNKU HEDTENPOAYKTOB, KOTOPbIE
MOTYT MCNONb30BaTbLCA ANS UCNBITAHUI C LENbIO 0becneyeHns CTaTuCTMYecKoro KoOHTponsa (pasaen 13).

MpumevaHue 4 — PekoMeHAYeTCA BEpUDUKALIMSA CUCTEMBI KOHTPONS C NOMOLLBIO NPUMEHEHUs Npo6 Ans KOHTpons

KayecTBa W COCTaBMEHUS KOHTPONbHLIX KapT. OBLYenpU3HaHHO, YTO KOHTPOSb C UCNONb3oBaHWEM NPo6 ANSA KOHT-

pons ka4ecTBa JoIMmKeH NpOBOAUTLCA OTAENBHOI nabopartopuei.

Mpumeyanune 5 — Mpuemnemele NPo6kl ANSi KOHTPONS Ka4ecTBa YacTo roTOBAT NyTeM KOMOUHUPOBAHUA yKa3aHHbIX

BbllLle NPOAYKTOB.

8 OT60p 1 noaroroBka Npo6

8.1 Mpobel cnegyet oTOUpaTh B COOTBETCTBMM C TpeboBaHusamu ACTM [ 4057 unu ACTM [] 4177 B
3aBUCUMOCTM OT TOTO, KAKOM U3 HUX NPUEMIIEM B JAHHOM KOHKPETHOM Crny4ae.

8.2 Aveiikm anst Nnpo6 MHOropasoBOro UCMOJb30BAHMS OYMLLIAIOT U BbICYLUMBAIOT NEpea KaXabiM npume-
HeHueM. Fueliku OAHOPA30BOr0 UCMONb30BaHWUS AN Npob He AOIMKHbI NPUMEHATLCA MHOrokpaTtHo. MMpu
UCMbITAHUK B sYeiike Kaaow npobbl HEOOXOAMMO NPUMEHSITb HEUCNONb30BAHHLIA KYCOK PEHTreHOBCKOM
nneHkn. He gonyckaercsa oTparMBaTbCa A0 BHYTPEHHEN NOBEPXHOCTM AYEKU ANnA NPobkl, A0 YacTu NIEHKM,
KOTOpasi SIBNsieTCsl OKHOM siYeliku unu npubopa, KOTOpble MOABEpralTcsl PEHTrEHOBCKOMY M3JTyYEHMIO.
>KupoBble NsiTHA OT OTNEYaTKOB NanbLEeB MOTyT NOBMNUATL HA NOKA3aHUs, NOy4aeMble NPU UCNLITAHUM NPo6
C HU3KMM coaepXXaHMem cepbl. ana,qm Ha NJICEHKE OKa3blBAKOT BIIMAHUE HA UHTEHCUBHOCTL NpoxoadLuero
PEHTTEHOBCKOrO M3ny4yeHusi cepbl. MO3TOMy Ans nonyyeHust LOCTOBEPHLIX PE3yNbTaToB UCMLITAHUS BAXHO,
yTOoOBLI NNEeHka Obina HaTAHYTON U YUCTON. ECniu MEeHAETCA TN Mnu TONLLMHA NAEHKU OKHA siveliku, cneayer
NpPOBECTU MOBTOPHYIO KanubpoBky. Nocne Toro kak svenka Ans nNpobbl 3anonHeHa, Aenaerca HebonbLuoe
BEHTUNSALMOHHOE OTBEPCTUE.
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8.3 3arpsisHeHUs UNN M3MEHEHNUS TOMNLLMHbI, BbIBIIEHHbIE B NMONMU3MUPHBIX NAEHKAX Pa3fMYHbIX NApPTUN,
MOryT OKa3aTb BIIMAHWE HA PE3ynbTaT UCMbITAHWUA NPOAYKTOB C HU3KUM cofepxaHuem cepbl. [103aTomy
KanubpoBKy cneayeTt NpoBOAUTbL MPU UCMONB3OBAHWUUN KAXKA0r0 HOBOTO PYIOHA MU NAPTUKU NFIEHKW.

9 KanubpoBka

9.1 KannbpoBoyHble pacTBOPbI MPUrOTABIMBAIOT akKypaTHbIM paszbaBrneHueM maccol au-H-6ytuncynbduaa
C U3BECTHLIM COAEMKaHUEM Cepbl BerbiM Macnom unm Apyrum NOAXOASLLMM NO coctasy 6a30BbIM NPOAYKTOM
(5.3). TOYHO M3BECTHbIE KOHLIEHTpaLUM CEPbl KanMBPOBOYHbLIX PACTBOPOB AOMKHLI ObiTb NPUONU3UTENBHO
paBHbIMW HOMWHAINbHLIM 3HAYEHWUSIM KOHLIEHTPaLMWIA, NpuBedeHHbIM B Tabnuue 4, Ans COOTBETCTBYIOLUMX
uccneayemblx guana3oHoB. Ecnv maccosaa aons cepbl B kanMbpoBOYHbIX pacTtBopax MeHee 0,02 %, npu
pacyeTe KOHLEHTpauumn crnegyeT yunTbiBaTh 060N BuA cepbl B 6a30BOM NPOAYKTE.

MpumeyaHue 6 — MNpn HEOBXOAMMOCTU MOFYT BbITb NPUrOTOBMEHEI 4ONOSHATENBHBIE KaNMBPOBOYHBIE pacTBOPLI C

NPOMEXYTOUHLIMU KOHLIEHTpaLUAMU MEXAY TeMU, YTO NpuBeAeHbl B Tabnuue 4.

MpumeyaHne 7 — UMetolnecs B npofake kannbpoBOYHbIE PacTBOPLl MOXHO WUCMOML30BaTh NULWWL NPU YCNOBUH,

YTO TOYHO WN3BECTHa KOHUeHTpauuAa cepbl B HUX, KOTOpaA [OJDKHa ObITb I'IpM6J'II/13MTeJ'IbHO paBHa HOMWHaNbHOMY

3Ha4yeHuto, npusefeHHoMy B Tabnuue 4.

Tabnuua 4 — Kanu6poBouHble pacTBOpPbI, cogepxalume cepy

MaccoBas gonsa cepbl, % MaccoBag gons ceptl, % Maccosaga aons 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

*Ba3oBbIf NPOAYKT.

9.2 [Ins NOCTPOEHUA KanuOpOBOYHOW KPMBOW MCNOML3YIOT AaHHbIE, MOMYYEHHbIE NMyTEM TLLATENbHOro
U3MEPEHNUS YNCTON MHTEHCUBHOCTU UCIYCKAaEMOrO U3NY4YEHUA Cepbl OT KaXA0ro n3 kanubpoBOYHbIX PaCTBOPOB
B COOTBETCTBMM C NPOLIEAYPON, NnpuBEeAEHHON B pasaenax 10 n 11.

9.3 KanmbpoBOYHYIO KPHUBYIO CTPOSIT NOCPEACTBOM:

9.3.1 /cnonb3oBaHUs NporpaMMHOro obecneyeHus, NOCTaBMAEMOro M3roToBUTENEM annaparypbl.
9.3.2 Moabopa AaHHBIX K OHON U3 yKa3aHHbIX (hopmyn:

S % = (D + ER)(1 + aS) Q)]
nnm
S%=aR+bR’+c, @
rae S — MmaccoBas gong cepbl, %;

D - 3HaueHue no kanubpoBOYHON KPUBOW;
E — yron HaknoHa kanmbpoBOYHON KPUBON;
R — yucrasi MAHTEHCUBHOCTb U3IYy4YEHUS Cepbl;
o — NONPaBOYHBIN KOIPEPULIMEHT, YUUTLIBAIOWUI BIIMSHWE KOHLIEHTPALIMU CEPbl HA KOHEYHbIN
pe3ynbTaT onpeaeneHus;
a, b u ¢ — nogobpaHHbIE NOCTOSIHHbIE.
MpumevaHue 8 — KoadduumeHt a B dopmyne (1) MoxXeT GbiTb ONpefeneH SMMUMpUYEcKd WNKU TeopeTUYECKU.
MocTaBwukn 06opyaoBaHUs 3a4acTyto NpeAnaraloT TEOPETUMECKU pacCUUTaHHbIe KO MPULMEHTDI a.

9.3.3 BHeCeHUs1 CKOPPEKTUPOBAHHOIO 3HAYEHUSI YMCTOW MHTEHCUBHOCTM, BLIPAKEHHOW B KONUYECTBE
MMNYNbCOB 3a OAHY CEKyHAy, B 3aBMCUMOCTM OT KOHLIEHTpauuu cepbl. [Ang MUHUMU3AUUU HENUHEWHOCTU
3aBUCMMOCTM AAHHbIE BHOCAT B HECKOSIbKMX MarbIX AuanasoHax.

MpumevaHue 9 — KanubpoBoYHble KpuBLIEe SIBAOTCS NIMHEWHBIMW [0 MaccoBOM Aomnu cepbl, pasHoi 0,10 %. Ana

BLIABNEHUA COOTBETCTBUSA TpeboBaHUAM UCTbITaHWIA NabopaHT fosmkeH BLIOpaTh U Apyrie AUanasoHbl Ha KPUBOM.

OTKNOHEHWE OT IMHENHOCTU MOXET YBENUYMBATLCS MO MEPE YBENUHEHUS KOHLEHTPaLMK cepbl.
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9.4 lMpu ucnonbL3oBaHUM YCTPOMCTBA ANA onpeaeneHus NonpaBkM Ha CMELLEHUEe onpeaensaioT UHTEH-
CMBHOCTb M3ny4eHusi obpasua(oB) ycTpoiicTea B npouecce npoueaypbl kanubpoeku. Mony4yeHHaa BenuumHa
cooTBeTCTBYET KOachcuumeHTy A cbopmynel (4), npusegeHHon 8 11.1.

9.5 HenocpeACTBEHHO NOCne 3aBepLUEHUs KanuOPOBKU ONpeaensioT KOHUEHTPaUUIO cepbl B OAHOW Uu
fbonee KOHTPOMNbHOM KanubpoBouHoi npobe (7.9). MNMony4YeHHaa BenNuYnMHa 40MKHA HAXOAUTLCA B AMana3oHe
3HaYEHUIi: U3BECTHOE 3HAYEHUE KOHLEHTPALUUMU Cepbl KOHTPOMbHON NPoObl £ CXOAUMOCTb AAHHOTO MeToAa
ucnbiTaHuin. Ecnnm 3HayeHue onpeaeneHHOW KOHUEHTpauuu He MonajaeT B YCTAHOBMEHHbIW AMana3oH
3HaYeHWii, crneayeT NPeAnpPUHATL KOPPEKTUPYIOWME AEUCTBUA U NOBTOPUTL kanubposky. Mpu nposeaeHuu
KanubpoBKKU cCreayeT Takke NPUHMMAaTbh BO BHUMAHME CTENEHb Pa3fMyuua COCTaBa KanuOpOBOMYHLIX pacT-
BOpPOB 1 Npoo.

10 NpoBeaeHne UcnbITaHUA

10.1 lMpu ucnonb3oBaHWKW YCTPOWCTBA ANSA onpeAenieHus NOonpaBku Ha CMelueHue ero Heobxoaumo
NpoBepsiTb €XeAHEBHO Mepe HayanoM MUCMbITAHUA WU ONPeaensATb CKOPOCTb CYeTa, UCMONb3ya TOT ke
obpasel, 4To 1 Npu Kanubposke. NonyyeHHasi BENUYMHA COOTBETCTBYET KOachduuueHty B chopmynbl (4),
npuBeaeHHon B 11.1.

10.1.1 Ons onpeaenexus koachdpuumeHta F' cpopmynel (5) (pasgen 11) Heo6xogumo perynsipHo aHanu-
aupoBaTb oOpasel, He coaepxawuit cepy. Ons obpasua, He coaepxawero cepy, Hanpumep 6a3oBOro
npoAyKTa, OnpeaensioT CKOPOCTb CYETa B COOTBETCTBYIOLLMX NUKAX Cepbl U POHOBBIX yrnax.

10.2 Aveliky 3anonHAKT Npoboi B COOTBETCTBUM C WUHCTPYKUMEN AN KOHKPETHOro WUCNONb3yeMoro
obopyfnoBaHuA. HecMOTpst Ha TO, UTO U3NyyeHUe cepbl NPOHUKAET HA Manoe PacCTosHWE BHYTPb NPo6bl,
paccemBaHue OT SYENKM U NPoBbl MOXET oTnMYaThbes. JlabopaHT aomkeH ob6ecneunTb 3anosiHeHUe SYENKM
npo6oii YyTh Bbille MUHUMANbLHOrO YPOBHS, BhilLe KOTOpOro ao6asneHne npobbl HE CMOXET CYLLUECTBEHHO
BMWATb HA CKOPOCTb cyeTa. Kak npaBuno, sueiky 3anofHaI0T He MeHee YeM Ha % BMmecTumocTu. B aueiike ¢
npobovi cneayeT NnpeaycmMoTpeTb HeBOMbLLOE BEHTUNSALMOHHOE OTBEPCTUE.

10.3 Ha npoby BO34€NCTBYIOT PEHTTEHOBCKMM My4OM M OXMAAIOT, NOKA B PEHTTEHOBCKOM OMTMYECKOM
CBETOBOJE YCTAHOBUTCS paBHOBECHE.

10.4 OnpenensioT UHTEHCUBHOCTL M3nyuenns cepsl Ko npu 5,373 A, npoussoas usmepenus ckopoctu
cyeTa NpU TOYHLIX YrNOBbIX NApaMeTpax HaCTPONKK AN STOWU ASIMHbI BOJSTHBI.

MpumevaHne 10 — B cny4yasax korga 3TO onpasAaHO C NpakTUYECKO TOYKU 3peHusi, NpeanaraeTca NpousBoAUTb

TaKoe KONM4YeCTBO OTCHETOB, KOTOpPOoe o6ecneqnT no KpaviHei Mepe 1,0 %-Hblil oxuaaemblil KoadpuLMeHT Bapuaumu

(% rsd). B cnyyasx Koraa YyBCTBUTENBHOCTb, UKW KOHLEHTPaLUs, Unu To 1 ipyroe AenatT HeHYXHbIM c6op Takoro

KONKUYecTBa MMNYSbCOB, KOTOPOe NO3BONMUT A0CTUYL 1,0 %-Horo koadduLmeHTa BapUaLum, AOMKHbI BbITb UCNONb-

30BaHbl OBLLENPUHATLIE METOAWKHU, NO3BONSAIOLME AOCTUYL GonbLUEi CTAaTUCTUYECKON TOHHOCTU B Te4eHUe nepuoaa

BpPEeMEHW, OTBEZLEHHOTO ANS KaXA0ro ucnbiTaHus. KoshuumueHT BapuaLmmn paccuntbiBasTca cnegytowmm obpasom:

koadppuuyneHT Bapuayum, % = (100VNs + Np)/(Ns — Np), (3)
rae Ns — KonuyecTBo UMMyYIbLCOB Ha SIMHWMN Cephl;
Np — KONU4ecTBO UMMYNbLCOB NPU (DOHOBOW ANWHE BOIHLI 3a TOT Xe Nepuoj BpeMeHun, 4to U Ana cbopa Ns
NUMNyIbCOB.

10.5 MN3mepsitoT hOHOBYIO CKOPOCTb CHETa NpU NpeaBapuTenbHO BbIOPaHHBLIX, (PUKCMPOBAHHBLIX YINOBbLIX
napamMeTpax HaCTpPOWMKM PsiAO0M C NMKOM cepbl Ka.

MpumeyaHue 11 — MpUrogHOCTb POHOBLIX NAapaMETPOB HACTPOWKK ByAeT 3aBUCETb OT UCMONb3YEMOro aHofa pPeHT-

reHoBCKoi TPyBku. Ipu UCTONL30BaHUN aHOAA W3 XPOMa UMM CKaHAMA PeKOMEHAYEeTCS ANWHa BOMHbI 5,190 A,

AnvHa BonHbl 5,437 A 6bina npusHaHa npurogHoi ans avoga u3 poausi. MNuKoBble M (hOHOBLIE Yribl 20 ANS

pasnuU4HbLIX KpMCTannoB npuBefeHsbl B Tabnuue 5.

10.6 OnpeaensiioT CKOPPEKTUPOBAHHYIO CKOPOCTb CHETa U BbLIMMCNAIOT KOHLUEHTpauuio cepbl B npobe B
COOTBETCTBUM C pasaenom 11.

10.7 Ecnu no pe3ynbratam U3mMeEpPEHU, BbINONHEHHbIX B cooTeeTcTBUM € 10.2 — 10.6, CkOpOCTL cyeTa
HAXOAUTCS BbilLE CAMOM BbICOKOW TOYKM KanubpOBOYHON KpMBOW, Npoby pasbasnaioT 6a30BbIM NPOAYKTOM,
UCMONb3yEMbIM 11151 IPUTOTOBIIEHNA KAaNUOPOBOUYHLIX PACTBOPOB, A0 TEX NOP, NOKA CKOPOCTb CHETA U3INy4YeHUs
cepbl He ByaeT HaxoAUTLCA B Npezenax kanMbpoBOYHOW KPMBOW, U NOBTOPAIOT npoueaypy, ONUCaHHYIO B
10.3-10.6.
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10.8 Ecnun U3BECTHO, YTO B UCMLITYEMOM NPOAYKTE BbICOKOE coaepkaHue cepbl, UK npeanonaraeTcs,
YTO KOHUEHTpauuuM Melsalowmx BELLECTB B HEW Bbiwe, NpuBeAeHHbIX B Tabnuue 3, npoby pa3basnsioT no
Macce ¢ noMoLbio 6a30BOro NpoAykTa A0 KOHUEHTpauui, npuBeaeHHbIX B Tabnuue 5.

MpumevaHue 12 — KoHueHTpauuu BellecTB B Tabnuuye 3 onpeaeneHbl kak NpousBegeHne cymmapHoro koaddguym-

€HTa nornoweHna Maccbl Ha MacCOBYIO A0S0 KaXQoro NpUCyTCTByOWero afneMeHTa. ,ElaHHoe BblMUCIIEHNEe ObINO

BbINOMHEHO AnsA pasbaBneHHbIX NpefcTaBUTenbHbIX Npob, cogepxawux NpubnuantTensHo 3 % NOCTOPOHHUX

BewectB 1 0,5 % cepbl.

Tabnuya 5 — Yrnbl 20 AnA pasnuyHbIX KPUCTaNNoB

Kpuctann 2d (A) S Ka (5,373 A) Gon

(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
Mentaspurputon (002) 8,742 75,85 72,84 76,92
Keapy (101) 6,5872 106,93 101,81 106,97
Ge (111) 6,532 110,68 105,23 112,68
padput (002) 6,706 106,45 101,38 106,29
pacput (002) (PG) 6,74 105,72 100,71 107,55

10.8.1 3aMepeHHble 3HAaYEeHUsA PEHTTEHOBCKOMO M3NYYEHUA YYUTLIBAIOTCA, €CNU  NPOU3BEAEHNEe CyMmmap-
HOro KoadhchuumeHTa NOrnoLLeHUss MacCbl HA MacCoBbIE AONU KOMNOHEHTOB NPOObLI HE nMpeBbilaeT bonee
4YyeM Ha 4 — 5 % npousBeaeHnsa CyMMapHOro KoadpdpuumneHTa nornoweHna Maccbl Ha MacCcoBbIE JOSIN KOMIO-
HEHTOB KanubBpoBOYHbIX PacTBOPOB. lOMEXM OT MOrnoLEHUn ABMASIOTCA AONOMHUTENbHLIMU U MOTYT ObITb
TONbKO YMEHbLUEHbI pa3baBneHneM, HO NOMHOCTLIO HE YCTpaHeHbl. [103ToOMyY 3HaueHUs Tabnuubl 3 A0MKHbI
MUCMNOIb30BaTbCA TONILKO B KQ4YeCTBE CMpPaBOYHbLIX MO AONYCTUMbIM KOHUEHTpauusM, KOTOpble HE co3aaioT
3HAUUTENMbLHOW NOTPELUIHOCTU, HO HE PACCMAaTPUBAIOTCA Kak abCONIOTHLIE 3HAYEHUA.

MpumedaHne 13 — ekt oT nomex 6a30BOro NpoAykTa Takke MOXET ObiTb CKOPPEKTUPOBAH AMNUPUYECKU UNK

TeopeTudeckn. 3a WUCKITloYeHUEM GeH30CTUpTa STU KOPPEKTUPOBKM HE HAXOASITCS B npepenax obnactu npume-

HEeHUA HacTosAllero Metoaa ncnbITaHnia.

MpumMeyanue 14 — KoHUeHTpaUum sTaHona W MeTaHona Bbinu paccynTaHbl TEOPETUHECKU ANSA CMECU YrneBoao-

poaoB U Au-H-ByTuncyneduaa, K KoTopoih JobaBnsanca sTaHon (MU MeTaHon) O TOr0 MOMEHTa, Noka npousse-

JeHne cymmapHoro koadpduuMeHTa MnornoLweHnss Maccel Ha MaccoBble O KOMMOHEHTOB He YBENUYMNOCh Ha

5 %. [pyrumun cnoBamu, BbINo paccHnTaHO TO KOMMYECTBO STaHona (Unu MeTaHona), KOTopoe NPUBOAUT K oTpuLa-

TenbHOW 5 %-Hoi MOrpellHOCTW MpU N3MEePeHUU cofdepxaHus cepbl. OTU CBefeHUs BKNoYeHbl B Tabnuuy 3 ans

UHOPMUPOBAHUSA O XapaKTepe BO3HUKAIOLLER NorpellHOCTU TeX, KTO NNaHnpyeT Mcnofb3oBaTh HACTOALWUIN MeTOA

ucnelTaHuii ANs onpegeneHus cepbl B 6eHsocnupTe (Mnu Tonnueax M-85 n M-100).

10.8.2 MpoOy TLIaTENBHO NEpeMeLlnBalOT ANs 00ecneyeHuns ee 0JHOPOAHOCTU M NEPEHOCAT B Npubop
4nA BbINOJTHEHUA I/I3MepeHI/Il7I.

10.8.3 OnpegenaoT cogepxaHue cepbl B npobe cnocobom, npueeaeHHbiM B 10.2 — 10.6, 1 BbIMUCAAIOT
cofepXaHue cepbl B HEW B COOTBETCTBUM C pasaenom 11.

11 PacyeThl

11.1 Mpun MCNONBL30BAHMKM YCTPOMCTBA ANSA ONpeAeneHnsa nonpaBku Ha CMELLEHMe, NPpUBEAEHHOro B 7.3,
€)XE/IHEBHO BbIYMCIIAOT NONPABOYHbIN KOSDPULNEHT ANS y4eTa U3MEHEHUIN YYBCTBMTENBHOCTM nNpubopa no
dopmyne

F = A/B, 4)

roe A — CKOPOCTb CYETa YCTPONCTBa ANA onpeaernieHnsl NonpaBku Ha CMELLeHue, onpeaeneHHas npu
kanubposke (9.4);

B — CKOpOCTb c4eTa YCTpoMCcTBA ANA OnpeaeneHns nonpaBkyM Ha CMELLEHNe, onpeaeneHHas B A€Hb
ucnbitaHus (10.1).

MpumedaHue 15 — BBefieHne aToro koapduumeHTa B hopMyny (5) MoxeT OblTb HeOOsA3aTeNbHBEIM UMK HeXena-

TenbHbBIM ANA HEKOTOPbLIX BUAOB annapaTtypbl. B aTtom cnydae F npuHUMaeTcA, paBHbLIM egUHULe. Mone3oBaTtento

PEKOMEHAYETCA CTPOUTL JuarpamMmmbl 4515 KoadpuumeHTa F 1 paspaboTaTs KpUTEPUN ero NpUMEHEHUs, OCHOBaHHbIe
Ha cTaBUNBHOCTYM annapaTypbl U cTaHAAPTHLIX NpuHLKUnax SQC.
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11.2 OnpenensioT CKOPPEKTUPOBAHHYIO YNCTYIO CKOPOCTb CHETa Crneayomm obpasom:
R = [(C«/S1) — (CeF/S))IF, &)

rae Ck — obuiee KonM4ecTBO UMNYNbLCOB, NOMYY€eHHbIX Npu 5,373 A;
Cg — obLyee kONM4eCcTBO UMMYNbLCOB, MONYYEHHBIX B (POHOBOW 30HE, BbIOpaHHOM No 10.5;
S1 1 S; — Bpems, Heobxoaumoe ansa c6opa C umMnynbLCoB/C;
R — ckoppeKkTupoBaHHas Yucras CKOpPOCTb CHEeTa;
F' — (umnynbcki/C npu 5,373 A)/(Mmnynbeel/c B ()OHOBON 30He, BbIBGPaHHOI no 10.5 aons o6pasua,
He cofepXkaLLero cepy).

11.2.1 Ncnonb3oBaHue koadpcduumerTa F B chopmyne (5) HeobasaTtensHo (npumevanune 15).

11.2.2 BeepgeHue koachcduumenta F' B bopmyny (5) Tawke Heobsa3aTenbLHo. B 0CHOBHOM BBeAeHUe Koad-
duumeHTa HeoBX0AMMO AN MHOFOKaHamnbHbIX CNEKTPOMETPOB, KOTOPLIE UCMONb3YIOT Pa3fUYHbIE CNEKTPO-
MeTpuyeckne kaHarsbl 4N U3MEPEHUS NMUKOBbLIX 1 POHOBLIX UHTEHCUBHOCTEN.

MpumedaHne 16 — MNocTpoeHue anarpamMmel Ans koadduumeHTa F', aaxe ecnu oH He ucnonbsyetcs B popmyne (5),

MO3BOJIUT MONb30BaTesto GbiTh FOTOBLIM K U3MEHEHUAM B paboTe 060pyAoBaHuUs, BbI3BaHHLIM 3arpsA3HEHUEM TaKnX

3M1EMEHTOB CUCTEMBI, KaK KpUCTanbl, KOMNMMaTopbl U OUKCUPOBAHHBIE OKHa.

11.3 CoaepxaHue cepbl B Npobe onpeaenstor, UCNOMNb3ys 3Ha4YeHUe CKOPPEKTUPOBAHHON YUCTON CKO-
pocTu cyeTta, onpeaeneHHoi no dopmyne (5), kKanMbpPOBOUYHON KPUBOW, MOCTPOEHHON COrnacHo pasaeny 9.
MocraBmk obopynoBaHMSA OObLIMHO MPEAOCTaBMAET COOTBETCTBYKOLLEE NporpamMMmHoe obecneyeHue unu
HeobxoanMbIE pacyeThbl.

11.4 KoHueHTpauuio cepbl B npobax, KoTopbie Obinu pa3basneHbl, BLIMUCASIOT N0 hopmyne
MaccoBas aona S, % =Sy, x [(Ws + W) /W], (6)

rae Sy —maccoBas gons cepbl B pa3baBneHHou cMmecu, %;
W, — macca ucxogHon npoosl, T;
W, — macca pasbaButens, r.
MocraBLmk 060pyAOBaHUS MOXET NpeaoCTaBUTb NPOrpaMMHoe obecnedeHue Ans BbINOMHEHUSA 4aHHOTO
BbIYMCMEHNSA C y4ETOM BBEAEHHbIX 3a4aHHbIX MacC.

12 BbipaxeHue pe3ynbTaTtoB

12.1 ns npoB, ucnbiTaHHbIX 6e3 pa3baBneHus, 3anUcbIBalOT PE3ynbTaT, PACCYUTAHHbLINA B COOTBETCTBUN
¢ 11.3. ns npo6, koTopble pa3GaBnsAnUCh, 3anNUCLIBAIOT pe3ynbTaTt, PaCCUUTAHHBIN B COOTBETCTBUM C 11.4.
PesynbTar 3anucbiBaloT kak obuiee coaepaHue cepbl B NPOLEHTE NO Macce C OKpyrreHuem Ao Tpex
3Havyaumx umdcp ans koHueHTpauun Bobiwe 0,0100 %, Ao AByX 3Havawmx umdp Ans KOHUEHTpauuin ot
0,0010 go 0,0099 % u Ao oaHON 3HaYawen uudpbl ansa koHuUeHTpaumn Hwxke 0,0010 %. YTOuHeHHas
uHdopmalma 0 npaBunax oKpyrneHus sHavawmx yndp manoxeHa 8 ACTM E 29. YkasbiBaloT, 4TO pesynb-
TaThbl ObINKM NOMy4YEeHbl N0 METOAY HACTOALLEro cTaHaapra.

12.2 Mpu ucnbitTanum Tonnue M-85 unn M-100 ¢ ucnonb3oBaHueM KanubpoBOUYHbIX PAaCTBOPOB, NPUFO-
TOBMEHHbIX HA OCHOBE Benoro macna, pe3ynbTaT, NofyYeHHbl B 11.3, paccuuTbIBaIOT Cneayowmm obpasom
(npumeyanue 14):

maccosas gonsa S (8 M-85), % = maccoBas gonsa S, %/0,59; @
Maccosas gona S (8 M-100), % = maccosas gonsa S, %/0,55. t3))

Takaa KOppekTupoBka He noTpebyeTcsl, ecnu KanubpoBO4YHbIE PacTBOPLbI MPUrOTOBMEHbI HA TOW ke
OCHOBE, KaK U NpoObl, KOTOPLIE NpUBEAEHbI B 5.2.

MpumMeyanne 17 — OgHa nabopaTopuUsa cpaBHWNa YyBCTBMTENLHOCTL NPU ONpeAeneHun cepbl Anst Tonnus M-85,
M-100 u KepoCMHOB TeopeTU4ecKUM pac«-ne‘rowﬂ. Ota nabopaTtopus U elje OAHa MONYYUNIM COrfacoBaHHOCTb
pe3ynbTaToB TEOPETUYECKUX PacyeToB N U3MEPEHWNIA NPK UCMONbL30BaHUM NOMNPaBOYHBIX KO3 dULMeHTOB.

T XRF-11, MporpammHoe ob6ecneyenue Criss, Largo, MD.
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13 KoHTponb kavyecTBa

13.1 Kaxgoun naGopatopuu pekomeHayetcsa paspabotaTtb nporpamMmy, KoTopas Morna Obl rapaHTupo-
BaTb, YTO CUCTEMA U3MEPEHUI, NPpUBEAEHHAs B AAHHOM METOAEe MCMbITAHWWA, HAXOAUTCA NoA CTaTtucTuye-
CKUM KOHTpOMneM. OJJHOM 4acTblO TakoW Nporpammbl MO0 Obl ObITb perynsipHoe Mcnofnb3oBaHue u rpadu-
yeckoe M306pa>KeHue kayectBa 06pa3LoB KOHTPONbHLIX NP0l (7.10). XKenarensHo, 4TOGLI UCNONbL30BANCA
no KpawHen mepe oauH TUn NPoO ANA KOHTPOMA Ka4vyecTsa, SABMAIOWMIACA TUNUYHBIM NpeACcTaBUTENEeM
UCMbITbIBAEMbIX MPOAYKTOB.

14 TOYHOCTb M OTKNOHEeHue MeToaa

14.1 TOYHOCTbL METOAA UCNbITAHUI Obina onpeaeneHa CTaTUCTUYECKUM aHanM3oM pesynbTaroB, Nnony-
YEHHbIX B Tpex oTAenbHbLIX MexnabopaTopHbIX uccneaoBaHusix. lNepeoe mMexnabopaTtopHoe uccnegoBaHue
(cnyyan 1)’ npoBoaunoch Ans p,ucmnnmos KEPOCMHOB, OCTATOYHbLIX TOMMMB U Cbipow HedpTu. BTopoe
MexnabopaTopHoe uccneaoBaHue (cnyyan II) NpPOBOAUIIOCHL HA rpynne, Bkovawen 21 Mmapky 6eH3nHOB.
Tonnuea M 85 u M-100 He ObinM BKMIOYEHbI B 3Ty rpynny. TpeTbe MexnabopatopHoe uccnegoBaHue
(cnyyan III) 0oxBaTUNo 16 06pa3sLIoB, KaXAblli M3 KOTOPbIX NpeacTaBnsan cobon GEH3UH C HU3KUM COAepXKa-
HMEM Cepbl U AU3eNnbHOE TOMMWBO, MpoaHanu3uMpoBaHHblie B 28 naboparopusx. Npakruueckui npeaen
KonuyecteeHHoro onpeaenenusi (PLOQ) cepsbl, paBHbii 20 MKI/T, Obin YCTAHOBIEH AN Pa3fMyHbIX TUNOB
GeH3uHa. TOYHOCTb MeToAa AnA AU3ENbHOro TONnMBa paccuuTarb ObiN0 HEBO3MOXHO, NOCKONbKY PLOQ
cepbl, paBHbIn 14 MKI/T, Obin Bbille CPEAHUX 3HAYEHMWI, ONpeAeneHHbIX Ans OONbLUMHCTBA WUCMbLITAHHbIX
npo6. Auana3oHbl 3HAYEHMI KOHLEHTpaLUi cepbl ANA NPeACTaBNEeHHbIX rPynn NPOAYKTOB BMECTE C nokasa-
TeNAMN TOMHOCTU nNpuBeaeHbl B 14.1.1 n 14.1.2.

MpumevaHue 18 — [lnana3oH 3Ha4yeHUit KOHLEHTpauun cepbl B 6eH3nHe, BKIIOYEHHOM B MexrnabopaTopHbele uccne-

fosaHusa (cnydaii lll), nonagaeT B pacluMpeHHbI AUana3oH KOHUEHTpauuu cepbl AnsA 6eH3nHa, onpefeneHHbIi B

MexnabopaTopHoM uccniefoBaHuu (criyyaid ). Ana 6eH3MHOB, MaccoBas A0MS cepbl B KOTOPbLIX HAXOAUTCA MeXay

0,0024 1 0,0080 %, pekomeHAyeTCA NPUMEHATL 3HAa4Y€HUA TOYHOCTU cnyyas lll.

14.1.1 CxoaMmMoCTb
PacxoxaeHue mexay ABYMsi nocrneaoBaTefibHbIMU pe3ynbTatamMyu UCTbITaHUW, MONYYEHHbIMU OJHUM U
TEM K€ OnepaTropoM Ha OAHOM M TOM e 060pyaoBaHUU MPU MOCTOAHHLIX YCNOBUAX UCNBITAHMA HA UAEH-

TUYHOM UCTLITYEMOM MPOAYKTE B TEYEHUE MPOLOIDKUTENLHOTO NEPUOAA BPEMEHN NMPU NPABUALHOM BbLINOSI-
HEHWUM METOo/1a, TOMbLKO B OJHOM CIy4ae U3 ABafLaTM MOXET NPEBbILLATL CNEAYIOLNE 3HAYEHUS:

Cnyyan [wnana3oH, % macchl CxoanmocTb

| 0,006 - 5,3 0,02651 X°°

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

rae X — maccoasi aons cepbl, %.

14.1.2 Bocnpou3BoaMMOoCTb

PacxoxgeHune mexay AByMs OTAENbHLIMU U HE3ABUCUMbIMU pe3ynbTaTamiu UCMbITAHWIA, NONYYEHHbIMM
pasnuyHbIMK onepaTopamu, PaboTalLWMMKU B pasnuyHblX NabopaTopusix ¢ UAEHTUYHbIM WUCMLITYEMbIM
NpOAYKTOM B TEYEHME MPOJOIMKUTENBHOrO Nepuoaa BPEMEHU, NPU NpaBUNbHOM BbINOMHEHUU METOAA UCTIbI-
TaHWiA, TONbLKO B OAHOM Cryyae M3 ABaaLaTh MOXET NPEeBbILLATb 3HAYEHUS:

Cny4an IOnanasoH, % maccel Cx0AMMOCTb

| 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),

rae X — maccoBas gons cepbl, %.

T ASTM MNL 7, PykoBofCTBO NO NpeAcTaBNEHWIO AaHHBIX U aHanu3y KOHTPOMbHO KapTel, pasgen 3, MepcoHanbHasn
KOHTpOmnbHas KapTa.
ﬂOI'IOJ'IHVITeJ'IbeIe nogTeepxgatolne gaHHble nMmetotes B opuce ACTM. Banpoc RR:D02-1428.
® NononHuTenbHble nofTBepXaaroLLme AaHHbIe uMetoTes B opuce ACTM. 3anpoc RR:D02-1547.
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14.2 OTknoHeHne mMeToaa — ogHa nabopatopusa uccnegosana (cny4yan l) Bocemb CTaHAApPTHLIX 00pas3yoB
NIST. YcraHOBMNEHHOE 3HAYeHME KOHLIEHTpaLuM cepbl, MexnabopaTopHoe ycpeaHeHHoe 3HadveHue (RR),
onpeaeneHHoe OTHoweHue macc atomoB C/H, abCONOTHOE OTKMOHEHWE U OTHOCUTENBLHOE OTKIOHEHWUE
MeToAa npuBeaeHbl B Tabnuue 1. B Tabnuue 2 CpaBHUBAIOTCA 3HAYEHUST KOHLIEHTPaLUMKU Cepbl B CTaHAAPTHbIX
obpasuyax NIST ¢ KOHUEHTpauuamMmu cepbl, CKOPPEKTUPOBAHHLIMU C Y4ETOM OTHOLLEHUs Macc aTtomoB C/H.
Mpu 3TOM Npeanonaranock, YTo 6enoe Macno umeeTt OTHoLIeHMe Macc atomoB C/H = 5,698 (CxHye).

14.2.1 3aBMCMMOCTb OTHOCUTENbLHOW YYBCTBUTEMBHOCTU METOAA OMPEeAEneHus Cepbl Kak PYHKLUMU OTHO-
weHuna macc C/H npeacraBneHa Ha pucyHke 1.

114

1 | 1 1 | | 1

4 5 6 7 8 9 10 11
OTHOwWeHWe aTomor C/H

5

%a 1.12r I-OktaH

58 44 Benoe Macno
= = N
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=8 1,06

8204k

Fo

3 = 1,02+ Tonyen
E o
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o QD

2=

z

o

PucyHok 1 — OTHocuTeNbHas YyBCTBUTENBHOCTb METOAA onpeAeneHus cepbl

14.2.2 Mpu ucnbiTaHum Tpex ctaHaapTHbIX 06pasLoB NIST He yCTaHOBNEHO 3HAYUTENBHOIO PACXOXKAEHUA
Mexay pesyrnbTatamu, NosfyvyeHHbIMU B AAaHHOM MexnabopaTopHoMm uccneaosaHuu (cnydai lll), u cepru-
MUNPOBAHHBIMW 3HAYEHUAMW KOHLEHTPauUumn cepbl CTanAapTHLIX 06pa3uoB, XoTa BCce Tpu obpasua umenu
cpegHue 3HaveHus < PLOQ, onpeaeneHHOro AnA kaxaoro Tuna obpasua. AHanuauposanu criegyoume
cTaHgapTHele obpasubl 6erHsuHoB: SRM 2298 (4,7 Mmkr/r S), SRM 2299 (13,6 mkr/r S). N3 ctanaapTHbIX
06pasuoB ausenbHOro Tonnuea 6bin npoaHanuauposad SRM 2723 (10 mkr/r S).
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MpunoxeHue A
(cnpaBoyHoe)

CBeaeHUA 0 COOTBETCTBUM CTaHAApPTA,
Ha KOTOPbIil AaHa CCbINKa, rocyAapCTBEHHOMY CTaHAAPTY,
NPUHATOMY B Ka4€CTBE€ UAEHTUYHOrO rocylapCTBeHHOro CTaHaapTa

onpeaerneHns CoLepKaHus Cepbl B Hedre-
NpoAyKTax SHEProgMCrepCUOHHBIM  PEHT-
reHocnekTpanbHbIM hNyOpEeCLEHTHBIM
METOZ0M

O603Ha4YeHNe N HauMeHoBaHue CteneHb O06o3Ha4YeHe U HauMeHoBaHne
CTaHdapTa COOTBETCTBUA rocyaapCTBeHHOro ctaHgapTa
ACTM [0 4294-1998 CtaHaapTHbIn MeToA IDT CTb 1420-2003 He(pTb 1 HEDTENPOAYKTHI.

OnpeaeneHue coaepxaHus cepbl METOAOM
PEHTreHOMNYOPECLIEHTHOW CMEKTPOMETPUN
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