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FOCYLAPCTBEHHBIA CTAHAAPT POCCUMCKOW SELEPALU K

HE®Tb N HEPTEMPOAYKThI
OnpefeneHne cepbl METOAOM 3HEPrOAMCNEPCHOHHON PEHTIEHO(TYOPECLEHTHOW CNEKTPOMETPUN

Petroleum and petroleum products. Determination of sulphur by method of energy-dispersive X-ray
fluorescence spectrometry

[ata eeegeHuns 2003—07—01

1 O6nactb NpUMeHeHns

11 HacTtoswwit cTaHAapT yCTaHaBNMBAET METOA ONpeaeneHms mMaccoBoii gonu cepbl oT 0.0150 % go
5,00 % B AWM3enbHOM TOMAMBE, HagTe, KepocuHE, He(TAHbIX OCTaTKax, OCHOBAX CMAa304HbIX Macen,
rMApaBANYECKUX Macnax, peakTUBHbIX TONANBAX, CbIpbIX HETAX, OEH3MHE (HEITUIMPOBAHHOM) U ApYTUX
LUCTUNNATHBIX He(TenpoayKTax.

Monb3yack 3TOV METOAMKON, MOXHO aHanu3npoBaTh Cepy B APYTMX MPoAyKTax, TakuxX Kak Tonnumea
M-85 n M-100, cogepkaLmx 85 % n 100 % meTaHona.

MeTog obecreumBaeT ObICTPOE U TOYHOE M3MepeHVe 06Lieli cepbl B He( T U He(hTenpoayKTax C
MWHUMaNbHOW MOAroTOBKOW 06pasua. Bpems aHanusa obpasHa 06bIYHO 2—4 MUH.

CyLiHOCTb MeTOAa COCTOUT B TOM, YTO UCMbITYEMbI/i 06paseL, NOMEeLIAKT B MYYOK Jyyeld, UCMyCKa-
eMbIX WCTOYHUKOM PEHTFEHOBCKOTO M3MyYeHus. VI3MepatoT XapaKTepuCTUKN 3Heprum Bo30YXaeHus oT
PEHTIeHOBCKOrO W3/y4YeHUst 1 CPaBHMBAKOT MOMYYEHHbIA CUFHAM CYeTYMKa UMMNYNbCOB C CUTrHanamu
CYETUMKA, MOMTYUYEHHbIMU MPK UCMbITAHWW 3apaHee NMOArOTOBMIEHHbLIX KaMBPOBOYHBIX 06pa3LoB.

[nsa onpegeneHus cepbl oT 0,0150 % go 5,00 % TpebytoTcs ABe rpynnbl KaMbpoBOUHbLIX 06pa3LioB.

1.2 Mewatowiye hakTopsl

Mpy MCnonb30BaHUM [aHHOTO METOAa UCMbITaHNA MOTYT BO3HUKHYTbL [iBa TUMa NOMeX.

CnekTpanbHble NoMexu (NepekpbiBaHWe CMeKTPaibHbIX MWKOB) BO3HWMKAKOT, €CAW WCMbITYEMblid
ob6paseL, COAePXXNUT BOAY, aNKWIMPOBAHHBIA CBMHEL, KPeMHUIA, (ocdop, Kanbuuii, Kauil n ranongHole
COeVHEHMA MPU KOHLEHTPaUusAX, NpeBbIlaomx |/, L 3MepeHHON KOHLEHTpaL UK cepbl an 6oree Yem
HEeCKONbKO COT MUIIUTPaMM Ha KUIOrpamm.

Kpome cnekTpasibHbIX MOMEX, CYLLECTBYHOT MOMEXMW, BbI3BaHHble W3MEHEHUSAMU KOHLEHTpauun
3/1eMeHTOB B 06pasLie, NPUBOAALLMMUN K M3MEHEHUIO MHTEHCUBHOCTU KaXXA0ro afieMeHTa

K TakuM nomexam OTHOCWTCA MPUCYTCTBME B WCMbITYeMOM 06pasue Npucagok, YayyLarLwmx
3KCnyaTaLMOHHbIe CBOICTBA He(hTeNpoayKTa, HanpuMep OKCUreHaTbl B GeH3WHe.

O6a Tina NOMeX KOMMEHCMPYKOTCA B COBPEMEHHbIX MPMBopax MCMnosib30BaHWEM BMOHTUPOBAHHOMO
nporpaMMHoro obecreyeHuns.

PekomeHfyeTcs Bpems OT BPeMEHW MPOBEPATb aBTOMATUYECKYIO KOPPEKLMIO 3TUX MOMEX, Npeasio-
YKEHHYIO M3roTOBMTENEM, BOCMO/b30BaBLUNCL MHCTPYKLMEW K mpmbopy.

[ns HOBbIX COCTABOB MOMpPaBKM 0643aTeIbHO [OMKHbI 6bITb NPOBEPEHDI.

1.3 Tpeb6oBaHMs 6€30NaCHOCTV MPUBEAEHbI B NPUIOXKEHUN A.

14 BenuuuHbl, ycTaHOBMEMHbIEe B cucTeme CU, paccmaTpumBaloT Kak CTaH4apTHbIE.

MpeanoyTMTENbHON efUHMLEN ABNSETCS MaccoBas [ONS Cepbl B MPOLEHTaX.

2 HopmaTtuBHble CCbIKU

B HacToAwem CcTaHAapTe WCNOMb30BaHbl CCbINKWM Ha HOPMATUBHbIE [OKYMEHTbI, YKa3aHHble B
npunoxeHun B.

W3paHue oduumanbHoe
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3 Annaparypa

31 3OHeproAncrnepcyUoHHbI PEHTreHOBCKMNIA (hyOPeCcLEHTHBbIV aHann3aTop.

Wcnonb3ytoT niobble 3HeprofMcrnepCMoHHble PEHTIEHOBCKME (NyOPeCLeHTHbIE aHaNn3aTopbl, eciun
NX KOHCTPYKLMA BKIOYaeT nepeyncneHHble B 3.1.1—3.1.6 3neMeHThI.

Heobxoaumbl cnefytoLye KOHCTPYKTUBHbIE feTann:

3.1.1 VCTOYHUK PEeHTreHOBCKOMO M3y4YeHust ¢ aHeprueli Bbiwe 2,5 KoB (K1N0371eKTPOH-BOABT).

3.1.2 CvemHaa KktoBeTa fAnd o6pa3ua, OCHALLEHHas OKHaMW C 3aMeHSfeMbIMU MPO3payHbIMU NS
PEHTreHOBCKNX Ny4eli OPraHnYecKUMn MOAVMEPHBIMU MfIeHKaMW 1 06ecreynBaroLlas BbICOTY 3arpy3ku
obpasua He MeHee 4 MM.

3.1.3 [leTeKTOp PEHTrEHOBCKOrO U3My4eHUs C YyBCTBUTE/TbHOCTLIO 2,3 K3B 1 pa3peLuaroLeii cnocob-
HOCTbIO. He npeBblwatowein 800 3B.

MoAXOAAWMM K MCNOMb30BaHMIO AanseTcs rasosblii MPOMOPLMOHANbHBIA CHETUUK.

3.1.4 ®dunbTpbl MU Apyrue CpefcTsa, MO3BONANOLWME OTAENUTL Ku-uXTyyeHue cepbl OT ApYroro
PEHTreHOBCKOro M3yyeHns ¢ 60/ee BbICOKO 3Hepruei.

3.1.5 OnekTpoHHOe 060pyaoBaHMe 419 Npeobpa3oBaHWs CUrHana M 06paboTKM AaHHbIX, KOTOpPOoe
BK/IHOYaET:

- MOACYET WHTEHCUBHOCTU PEHTIEHOBCKOMO W3NYYeHUs, KaK MUHUMYM, MO ABYM 3HepreTUYecKum
30HaM [/19 KOPPEKLMU MO (HOHY;

- MONPaBKWN CNeKTPasbHbIX HANOXEHWA;

- TMepeBof MHTEHCUBHOCTU PEHTIEHOBCKOTO U3NYYEHUS CEpPbl B €e MPOLEHTHYIO KOHLEHTpaumIo.

3.1.6 [Oucnneid wnn NpuHTEp, PerucTpUpyoLWMA MoKasaHWs COAepXaHus cepbl B MpoLeHTax (no
macce).

3.2 Becbl aHaIMTUYECKME C MOTPELLIHOCTLIO B3BELVBaHWS He 6onee 0,1 wr.

4 PeaKTuBbl U MaTepuabl

4.1 YucToTta peakTnBoB

Mcnonb3ytoT peakTuBbl KBanu(uKaLmum X. u.

Ecnm HeT gpyrux ykasaHwii, peakTuBbl [O/DKHbI COOTBETCTBOBATb Crieuugpukaumam Komuteta no
aHa/IMTUYECKM peakTMBaM AMEPUKAHCKOr0 XMMMYecKoro obuiectsa |1|. PekomeHfaumu, kacarolimecs
peareHTOB, He BOLLEALINX B MepeyeHb AMEPUKaHCKOro XMMUYECKOro 06LLEecTBa, NpuBeLeHb! B 2.

JonyckaeTtcs MCNo/b30BaTb PEaKTUBbI APYroi KBann(UKaLum npu ycrnoBUK, YTO OHU HE CHUXKAOT
TOYHOCTUW OMpefeneHuns.

4.2 On-nH-6yTuncynbtung (DBS) BbICOKOW CTENeHW YNCTOTbI, CEPTU(HMLMPOBAHHBIA NO COAEPXKaHUIO
cepsbl.

CepTnhunLMpoBaHHOE cofepXKaHue cepbl UCMOMb3YIOT MPW pacyeTe TOUHbIX KOHLEHTpauuii kanmbpo-
BOYHbIX CTaHAAPTHbLIX PacTBOPOB.

MpumeyaHue —BaKHO 3HATb KOHLLEHTPALMIO CePbI B AU-H-BYTUACYNbOUAC, TaK KaK MPUMECK TaKKe MoryT
CofepXXaTb COeIMHEHUS Cepbl.

4.3 MwuHepanbHoe Macnio 6enoe, COOTBETCTBYHOLWEee cneyndmkauny KommTeTa No aHaIUTUYECKUM
peakTBaM AMEPVKaHCKOro XMMUYecKoro obuiecTsa |1J. ¢ cofepxaHWeM cepbl He MeHee 2 MI/KT.

4.4 TlneHKa, NpoHMLUAaeMas 4ns PEHTreHOBCKUX NyYeil.

Wcnonb3ytoT ntobyto NeHKy, KOTopas YCTONUMBA K [eliCTBUIO UCMbITYeMOro 0bpasLa U He COLepXXunT
cepy. MpurogHbIMK ANNAKOTCA NAEHKM U3 NOAU3Upa, NONMNPONUIeHa, MoAnKapboHaTa U nonmaMmaa.

O6pasLbl C BbICOKMM COAepXXaHWeM apoMaTWKKM MOTYT pacTBOPSATb NOAU3MPHbIE U NOANKap6oHaT-
Hble MAeHKWU. B TakuX cnyyasx B3ameH 3TUX MJIEHOK, U3 KOTOPbIX W3rOTOBAAIOT OKOLUEYKM KHOBET Moj
06pa3sLbl 415 PEHTTEHOBCKOro 06/1y4YeHNs, MOryT 6bITb MCMO/Mb30BaHbI ApYre MaTtepuanbl, He 3arpssHeH-
Hble NMPUMECAMU APYTUX 3/1EMEHTOB.

MpegnoytuTenbHbIX! MaTepyanom 4158 U3roTOBNEHUS OKOLLEeYeK fBNSeTCA nonmamMmuaHas qosbra, Tak
KaK HECMOTPS Ha TO, YTO CUNbHEE APYTMX MaTepPUasioB NOr/OLLAET PEHTIEHOBCKOE N3y4Y€eHNe, OHA HAMHOTO
6onee CTOMKA K XMMWYECKOMY BO3AE/CTBMIO apoMaTuKu 1 06nagaeT 60/see BbICOKOM MeXaHUYeCKoi
NPOYHOCTbLIO.

4.5 KioBeTta ans 06pasua, CTolkas K XMMUYeCKOMY BO3AeNCTBMIO NCNbITYeMOro 06pasLa v 0TBevato-
Las reoMeTpuyecknM TpeboBaHNAM CNeKTPOMeTpa.

163 2



FOCT P 51947-2002

5 lNogrotoska annapaTypbl

51 YcTaHaBnMBalOT annapatypy B COOTBETCTBUM C MHCTPYKLUAMUN N3roTOBUTENEN. M0 BO3MOXHOCTH
Npr6op JOMKEH ObITb MOCTOSHHO BKJ/IKOYEH A/1s MOAAEPXKAHMS ero ONTUMabHO CTabWNIbHOI paGoThl.

5.2 KtoBeTbl Ansi 06pasL,0B NpY NOBTOPHOM MCMO/b30BaHUM OUULLAIOT U CYLLAT, MPU 3TOM 3aMeHSIOT
PEHTTEHOBCKYHO M/IEHKY Ha HOBY!HO.

MN36eratoT KacaHWsi BHYTPEHHE MOBEPXHOCTM KIOBETbI, a TakkKe MMeHKN KIOBETbl U OKOLUeyKa
npuéopa. MieHKa KIOBETbI A0/MKHA BblTb YACTON U HATAHYTOM, TaK Kak MOPLLMHBI HA NEHKE BAMSAIOT Ha
MHTEHCUBHOCTb PEHTFEHOBCKOIO M3/yUYeHus cepbl.

MoBTOpHOE KanMbBpoBaHWe NprGopa HeO6X0AMMO NPOBOAWTL MPY 3aMeHe TUMa U TOMLMHbI, a TakkKe
npu NPUMEHEHNN KaX0ro HOBOFO Py/oHA MM NapTUU MAEHKMU.

6 KannbpoBaHWe v CTaHAApTM3aLMs YCNOBUIA N3MepeHNs

6.1 MpurotoBneHve CTaHLAPTHbIX PacTBOPOB

6.1.1 [OTOBAT MepBUYHbIE CTaHLAPTHble PacTBOPbl C MaccoBoi goneit cepbl 0,1 % u 5 %, He
NPUMEHSS ANA UX NPUrOTOB/IEHMA CNOCO6 pa3baBfeHns eAMHONO KOHLEHTpaTa. TOYHOe CofepXKaHune cepbl
B K&)XOM CTaHAapTHOM PacTBOpe PacCyMTLIBAIOT C TOYHOCTbLIO 10 YETBEPTOr0 AEeCATUYHOMO 3HaKa.

B ycTouMBbLINA y3KOropnblil cocys (KOHTeliHep) B3BELIMBAOT 3afaHHOe KOM4ecTBO pas3baBmTens c
TOYHOCTbIO Ao 0,1 mr (Tabnvua 1). 3aTem B 3TOT >Xe COCYf TOYHO B3BELUMBAIOT 3afjaHHOE KO/IMYECTBO
On-H-6yTnncynbtuga. TwaTenbHO ero nepemeLLrBatoT Npyv KOMHATHON TemnepaType, MPUMEHAS MarHuT-
HYI0 MeLlanky, NoKpbITyto nonutetpadropatuneHom (MTPI).

MpumeyaHune —PasbaBuTenb KannbpoBOYHOro obpasHa AOMKeH ObiTb MO CBOEM XMMWYECKOW npupoge
61130K K TMNY aHanM3npyemoro obpasHa. B kauecTBe anbTepHaTUBHOIO pa3basBuTens npremMnemo 6enoe MMHepanbHoe
macno (4.3).

Ta6nuuya |—CocTas NepBUYHbIX CTaHAAPTHbLIX PacTBOPOB
MaccoHom fona cepbl, % Mocca benoro mocna, r Mocco nMM-6yTuncynsgmaa. r
5.0 48.6 14.4
0.1 43.6 0,200
6.1.2 [OTOBAT ceputo KanMBpoBOYHbLIX CTaHAAPTHLIX PAacTBOPOB C ABYMS 3afaHHbIMU AManaszoHammu

MaccoBbIX f0Nel cepbl (Tabnuua 2) pasbaBneHWEM Kaxaoro nepBUMYHOrO CTaHAapTHOro pacteopa (6.1.1)
pazbaBnTenem, COOTBETCTBYHOLMM UCCAeayeMOMY obpasLy .

Tabnnuya 2—KambpoBouHble CTaHAAPTHbIE PaCcTBOPbI

MaccoBas [0n5 cepu. %. B AnanasoHe. %
Homep ctoHAapTHOro pacTeopa

0.0020-0.1 0.1-S.0

1 0.0000 0.00
2 0.0020 0.10
3 0.0050 0.50
4 0.0100 1,00
5 0.0300 2.50
6 0,0600 5,00
7 0.1000 —

6.1.3 AnbTepHaTVBHO MOTYT 6bITb KCMOb30BaHbI CEPTU(IULIMPOBAaHHbIE CTaHAApPTbl HaunoHanbHOro
WHCTUTYTa CTaHfapToB v TexHonorun (NIST), cogepxalyue cnefibl aHaIM3MPYeMOro 3ieMeHTa U Npuro-
TOB/IEHHbIE MO METOAMKE, OMMCAHHOM BbILLE, WM COCTaB/IEHHbIE M3 aHANM3MPYEMOro obpasuia.

6.1.4 Ecnu pasbaBuTenb 06pasa, MCMOAb3YEMbIA NpyY NOArOTOBKE CTaHAAPTHbLIX pacTBOPOB, COAEp-
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XXWT BOZY, TO 3Ha4YeHWe COOTBETCTBYHOLLEHA eli KOHLEeHTpauum npubasBnsaioT K pacHeTHOMY COAEPXXaHWo
Cepbl MPUrOTOBNEHHbIX CTaHAAPTHBIX PACTBOPOB.

Mpy 3TOM CnefyeT NPOKOHCYNbTUPOBATLCA Y MOCTaBLUMKa PEaKTUBOB O CePTU(NLMPOBAHHON cepe
WAW NPOBECTW UCMbITaHWE MWHEPaIbHOro MaeTta Mo MeTogy UCMbITaHusa |3) uam no Apyromy sKBMBasieHT-
HOMY MeTOZy C YyBCTBMTE/IbHOCTLIO MO cepe He 6osee 1ppm.

6.1.5 Maccosylo font0 cepbl, S, %, paccUMTLIBAIOT MO YPaBHEHWNIO

S = (DBS x SDBS) + (MO x SM)/(DBS + MO), @)

rie DBS — bakTuueckas macca fu-H-6yTuncynbHaa, T;

S>Hs ~  MaccoBast f0/1s cepbl B An-H-0yrHneynbuge. 06biuHo 21,91 %;

MO — (hbakTuueckasa macca MUHepasbHOro macna (pas6asuTens), r;

SMD— wmaccoBasi fons cepbl B MUHepaibHOM macne, %.

6.2 CepTUULMPOBaHHbIE KaMOPOBOYHbIE CTaHAAPTHbIE PacTBOPbI

3TN CcTaHfapTHble pacTBOpbl BKAHOYAKOT B cebs CTaHAApTHble 3TanOHHble MaTepuanbl (SRM),
NPUIroOTOB/IEHHbIE U CEPTUDULMPOBaHHbIE HaLMOHaNbHbIM MHCTUTYTOM CTaHAapToB nTexHonormum (NIST),
T. e. SRM 2724 nng cepbl B An3ensHOM Tonnmee. CTaHAapTbl JO/MKHBLI 0XBATbIBATL AMana3oHbl HOMUHaNb-
HbIX KOHLEHTpaLuii, NpeAcraleHHbIX B Tabnmue 2.

6.3 KasmbpoBoUHble CTaHAApTHbIE PACTBOPbI A5 NMOBEPKU

HecKoMbKO A0MOMHUTENBHBLIX CTaHAAPTHLIX PAacTBOPOB, KOTOPbIE HE WCMOJb30Ba/IUCL AJ1 MOCTPO-
eHUS KannbpOBOYHON KPWBOM, MPUMEHSAIOT 415 NOBEPKMU.

MpumeyvaHune —CraHgapTHble pacrtopbl A4s MOBEPKN MOXKHO rOTOBWTL M0 6.1 Wv UCMO/LTOBArb CepTU-
(hULMpOBaHHbIe CTaudaprbl HO 6.2.

6.4 O6pa3Lbl KOHTPONSA KayecTBa

CtabunbHble 06pa3Hbl HEPTW UM HePTENPOAYKTOB, TUNMYHBIE ANS UCCNeLyeMbIX 06pa3LL0oB, KOTOpbIe
PErynsipHO aHaNM3MPYHTCA AN MOATBEPXKAEHMS, YTO cucTema paboTaeT cTabunbHO (CM. npuioxeHune b).

6.5 XpaHeHue cTaH4ApPTHbLIX PacTBOPOB M 06pa3LlOB KOHTPONS KayecTBa

[lo ncnonb3oBaHUA BCe CTaH4ApTHble PAaCcTBOPbl XPaHAT B CTEKMAHHbIX OyTblIKax (TEMHbIX WW
06epHYTbIX B CBETOHENPOHNLLAEMBIV MaTepua), 3aKpbITbIX CTEKASHHLIMU NPO6KaMU1, BUHTOBbIMMW Ko/nay-
KaMW C BHYTPEHHEN MOANOXKOW M3 MHEPTHOro NoAMMepa Wan APYTMMU UHEPTHBIMU HEMPOHWULAEMbIMM
3aTBOpaMu, B TEMHOM NPOX/aAHOM MecCTe.

Mpu NosiBAEHMM B CTaHAAPTHOM PacTBOPe 0CafKa MM M3MEHEHMA KOHLEHTPALMMW ero Bbl6pPachIBatoT.

7 TogrotoBka K MCNbITaHWIO

7.1 OT6op 1 nofroToBka nNpo6 —B coOTBETCTBUM C |4[, |5].

Mepen oT6opom Npobbl AnA aHanuM3a 06paseH TWaTebHO NepeMeLLvBaloT.

7.2 NcnbiTyeMble 06pa3Hbl aHANM3MPYIOT CPasy Xe nocne 3anosHeHUs MU KIOBETbI U NCYE3HOBEHMS
BO3AYLUHbIX My3blPbKOB, BbI3BAHHbIX MEPeMELLMBAHNEM.

8 [MpoBefgHWe MCMbITaHMS

8.1 3anonHsaT I« 06beMa KIOBETbI UCMbITYEMbIM 06PasLiOM, OCTaB/sis CBEPXY CBOGOAHOE NPOCTPaH-
CTBO, NpeayCcMOTPEB BEHTUMALMOHHOE OTBEPCTUE ANS MPedoTBpalleHUs NPorMbaHus MieHKU OKoLeuka
KIOBETbI BO BPEMSI UCMbITAHWS NETYUMX 06pasLioB.

MpumeyaHue —He [oNycKaeTCs NPoOnMBaTh 06pasel, BHYTPb aHanM3aTopa.

8.2 Kanunbposka npubopa

Mpnbop KanuopytoT MO COOTBETCTBYIOLWEMY AMana3oHy, NpefcTaBleHHOMY B Tabnuue 2, cregys
WHCTPYKLMAM 3aBO/a-U3roToBHTEN .

O6bI4HO MpoLeaypa KaMGPOBKM BKIOUAET YCTaHOBKY MpMBopa Ha 3anucb CyMMAapHO MHTEHCUB-
HOCTW PEHTrEeHOBCKOTO W3/y4eHMsi Cepbl, MOCNE Yero NPOBOAAT M3MEpPeHWe W3BECTHBIX CTaHAapTHbIX
pacTBOPOB.

821 MonyyatoT ABa MOKasaHUA ANs CTaH4APTHOrO pacTBOpPa, MCMO/b3ys PEKOMEHAYEMOE BPEMS
cyeTa Ans npubopa, cornacHo Tabnuue 3.
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Ta6nnuya 3 —Bpems cueta Ans ONpedeneHUs COAepXKaHus cepbl

JunanasoH maccoBoii gonm cepbl. V Bpems cueta, c
0.0000-0,1000 200-300
0,1000- 5.0 100

Mpy MMHUMaNbLHOW 3afepPXKKe NOBTOPSIOT NPOLEAYPY, UCMOMb3YS CBEXENPUTOTOBNEHHbIE KIOBETbI 1
CBEXMWe MopLumM CTaHLapTHOro pacTaBopa.

Korpga Bce cTaH4apTHbIE PacTBOPbI eAMHOX/b!I MPOAHANN3NPOBaHbI, CTPOAT ONTUMa/IbHYHO Kanubpo-
BOYHYH KPMBYHO, OCHOBaHHYIO Ha NofcyeTax CyMMapHOI cepbl AN KaXA0ro cTaH4apTHOro pacteopa. Cpasy
Xe nocne KannbpoBKM ONpPeSenstoT KOHLEHTPaLio cepbl 04HOI0 UNK 6onee KannmbpoBOUHbIX CTaHLAPTHbIX
pacTBopoB noBepku (6.3). V13mMepeHHble 3HaYeHWs AOMKHbI HaxoAMTbCA B npegenax 3 % OTHOCUTENTbHO
CepTUPULMPOBAHHBIX BEIMYUH.

8.2.2 Mpn BO3HUKHOBEHUW COMHEHWI OTHOCWUTENIbHO MOMYYEeHHbIX Pe3y/bTaToB HEOOX0AMMO
BECTW NMOBTOPHYIO KannbpoBky. Mpu oueHKe KaMBpoBKM crefyeT NPUHUMATh BO BHUMaHUE PacxXoXieHue
pesynbTaToB MEXAY UCMbITYyeMbIMU WU CTaHAAPTHbIMK 06pasLamu.

8.3 AHanm3 06pa3L0B C HEVN3BECTHLIM COAEPXKAHNEM CEpPbI

3anoHAIT KIOBETY UCMbITyeMbiM 06pasL,oM, kak onvcaHo B 8.1.

Bs3kune o6pasLbl crefyeTt nojorpeTb Ans 06ecrneveHns Ux TeKyHecTH; BO3AYLUHbIE MY3bIPbKN JOMKHbI
OTCYTCTBOBaTb B MPOCTPAHCTBE MeXAY OKHOM KIOBETHI 1 MOBEPXHOCTbIO 06pasua.

3mepstoT Kaxaplii obpasel, B COOTBETCTBUM C PEKOMeHAyeMbIM B Tabnuue 3 BpeMeHeM cueTa ans
OMpeAeneHHOro agnanasoHa KOHLEHTpaumm.

Mpn MUHMMaNLHON 3afepXKKe NOBTOPSIOT M3MEPEHWE, UCMOMb3YS CBEXENPUIOTOB/IEHHbIE KIOBETbI U
CBeXwue npobbl 06pasua.

MonyyatoT cpefiHee M3 ABYX 3HAYEHWIi COAepXKaHMs cepbl B UCMbITYeMOM 06pasLie.

Ecnu cpefiHee 3HaYeHWe BbIXOAWT 3a NPeAenbl KOHLEHTPaL MK Mo KanmbpoBKe. NMOBTOPSIOT U3MepeHune
[BaX/pl, NCMOMb3YS AManasoH, BKIKYaKOLWNii B ceb 3TO CpeHee 3HayeHue.

9 O6paboTKa pesy/nbTaToB

9.1 KoHueHTpaumio cepbl B 06pasiie pacCcuMTbIBAOT aBTOMATUYECKM MO KaMBPOBOYHON KPUBOIA.
9.2 PesynbTaT 3anMCbIBalOT Kak 06LLYH0 MACcCOBYHO OO Cepbl, BbIPAXEHHYIO B MPOLEHTaX, OKpyriss
[0 Tpex 3Havawmx Lungp, UCnonb3ys PYKOBOACTBO |6] C YKasaHMEM HacTOSILLEro Metofa UCMbITaHWS.

10 ToyHOCTb MeTOAa W OTK/IOHEHMWE

101 TouHOCTb MeToAa, MONYYEHHAA CTATUCTUYECKUM WUCCNefoBaHMeM Pe3y/bTaToB Mexnabopatop-
HbIX UCMbITaHWiA, npueegdeHa B 10.1.1—10.1.3.

10.1.1 CxoaumocTb

PacxoxfeHne pesynbTaToB MoCne0BaTe/lbHbIX UCMbITAHWA, NONYYEHHbIX O4HUM W TEM XXe OnepaTo-
pOM Ha OAHOM W TOW >Ke annapaType B MOCTOSHHbIX Paboymx YCMOBMAX Ha WAEHTUYHBIX WCMbITYEMbIX
maTepuanax B [/MTENILHOM npouecce paboTbl MPU MPaBUIbHOM BbIMOMHEHUN METOAA UCTMbITAHUA, MOXET
MPeBbLICUTB CrefyloLye 3Ha4eHns TONLKO B OfHOM C/lyyae U3 ABafLaTu:

r= 0.02894 (T'+ 0.1691),

rge X —maccosas fons cepbl. %.

10.1.2 Bocnpoussogumoctb R

PacxoxpeHne Mexay ABYMS OTAENbHbIMW U HEe3aBUCUMbIMW Pe3y/ibTaTaMu UCMbITAHWA, MONYYEeHHbI-
MU pasHbIMK oOnepaTopaMu, paboTaloWMMM B pasHbiX n1abopaTopusx Ha WAEHTUYHOM WCMbITYEMOM
maTepuane v AnMTeNbHOM npoLlecce paboTbl, MOXET MPEBLICUTbL CeaytoLime 3Ha4YeHUs TONbKO B O4HOM
cnyyae 13 Baguatu:

N=0.12!5 (JT + 0,05555),
roe X —maccosas fons cepbl. %.
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10.1.3 OTKNoHeHNe

Me>xnabopaTopHOe MccnefoBaHMe BKOUMAO BOCEMb 3TanoHHbIX MaTepuanoB NIST. B Ttabnuue 4
npusefeHbl CePTUDNLMPOBAHHbIE 3HAYEHUS U OTK/IOHEHUS NPY OMpejesieHnn cepbl.

Tabnuuyad —OTKIOHEHNE

CrtaHgapT NIST Maccosas AONA cepu. % OrKnoHCcHUC 3HauuMOE >b
SRV1 1616a 0.0146 0,0009 Her
SRM 2724a 0,0430 0,0008
SRV1 1617a 0.173 0,0003 »
SRM 1623c 0.381 -0.0119 [a
SRM 1621c 0.948 -0.0198 Het
SRM 2717 3.02 0.0072 *

MPUNOXEHUE A
(cnpaBoyHoe)

TpeboBaHMs 6e30MacHOCTH

A.l 3kcnnyatauus annapaTtypbl, UCNONL3YEMON B HACTOALLEM CTaHAapTe, AO/DKHA OCYLLEeCTBNATLCA B COOTBET-
CTBUW C UHCTPYKLMe 3aBOAa-N3roToBuTens.

A2 MNpumMeHeHNe pagMoaKTUBHOIO WCTOYHMKA TpebyeT B [ONONHeHWe K Apyrux! TpeGOBaHMAM TeXHWUKK
6e30MacHOCTW MCNOMb30BaHNE 00653aTeNIbHOr0 3KPaHMPOBAHMUA, 4To [JO/HKHO BbINOMHATLCA KBAM(PULMPOBAHHbLIM
UCMONHUTENEM C COBMIOAEHNEM BCEX NpaBu.

A3 Hwuxe npvBefieHa XxapakTepucTuka Hanbonee 0NacHOro peakTyBa, NPYMEHSEMOIO B CTaHAapTe:

[n-H-6yTHNCYNb(NA —BOCNNAMEHSEM 1 TOKCUYEH.

A.4 HacToswuii cTaHAapT HC NpeAycMaTprBaeT pacCCMOTPEHMe NMPO6aeM, CBA3AHHbIX C TEXHNKON 6e30MacHOCTK.

3a yCTaHOB/IEHWE COOTBETCTBYOLLMX HOPM TEXHWUKM 6€30MacHOCTU 1 0XpaHbl 34,0P0BbA U OMpefesieHne npuem-
NeMOCTW perfiaMeHTUPOBaHHbIX OFPaHNYeHNii Nepes NCNOMb30BaHNEM HeCeT OTBETCTBEHHOCTb MO/b30BATENb.

MPUNOXEHWE b
(cnpaBoyHoe)

KoHTponb Kavectsa

B.1 MMpoueaypa KOHTPONA KayecTBa ABNSETCA KOMNeTeHLMel 0TAenbHOI nabopaTopum.

PesynbTaTbl perynspHbiX UCMbITaHWA 06pa3L,0B KOHTPONSA KayecTBa PerMcTpUpyoTCa M aHanusnpyroTcs nocpes-
CTBOM KOHTPOMbHbIX Anarpamm |7| WAu [pYyrux CTaTUCTUYECKWM 3KBUBANEHTHLIX TEXHUYECKMX MNPUEMOB, 4TOObI
YCTaHOBWTb CTAaTyC CTATUCTUYECKOIO KOHTPO/A BCEr0 Npouecca UCMbITaHUsA.

B.2 PesynbTaTbl, BbliNajatolime W3 KOHTPOMbHbIX [aHHbIX, TPeOYIOT MOBTOPHOK WCMbITaHWA KaTWOPOBKM
npubopa.

B 3aBUCMMOCTM OT KPUTUYHOCTM U3MEPAEMOTO KayecTBa M NoKa3biBaeMoi cTabuabHOCTW MpoLecca MCMbl TaHKA,
KOT/la NpMbop HaxoaWuTCa B 3KCMyaTauumn, 4actoTa UCMbiTaHMA 06pa3Ha KOHTPONA KayecTsBa COCTaBAAET OT O4HOrO
pasa B fleHb []0 [IByX pa3 B Hefento.
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MPUNOXEHWE B
(o6s3aTenbHOE)

MepeyeHb HOPMATMBHbLIX JOKYMEHTOB, MUCMO/b3yeMbIX B HACTOSILLEM CTaHAapTe

«Reagent Chemicals, ACS—Specifications*. Am. Chcrn. Soc.. Washington. DC

2) «Anaiar Standards for Laboratory U.K.. Chemicals» BDH Ltd.. Poole, Dorset; United States Pharmacopeia, and
National Formulary, U.S. Pharmacopeia! Convention. 1nc.t (USPC), Rockville, MD

AC'TM [ 3120 OnpegeneHue cnefoBbiX KONUYECTB Cepbl B CBET/bIX XXUAKUX HE(TAHbIX YrNeBoAopoAax MeTo40M
OKUCANTENbHOW MUKPOKYNOHOMCTpUUL

|4] ACTM [ 4057 PyKoBOACTBO MO py4yHOMY O0T60pY Npob HepTV M HedpTenposyKToB"

|5] ACTM [1 4177 PykoBOACTBO MO aBTOMAaTUYeCKOMY 0T60pY Npob HethTu U HethTenpogykTosll

6] ACTM E 29 PyKoBOACTBO MO MPUMEHEHUIO 3HAYUMbIX LUGP B AaHHbIX UCNbITAHUAX 4N ONpeseneHns cooTBeT-
CTBMA CO cneyntmnkaynammn3*

ACTM M 17 PyKoBOZCTBO M0 NpefCcTaB/eHN0 aHain3a AaHHbIX U KOHTPOJIbHLIX Anarpamm. Pasgen 5, KOHTPO/b-
Has JuarpaMma gns VHAWBUAYaNbHOK NOJb30BaHNUA

8] RR A 02 1418

~ ==

|3

7

ExxerofHblii c6opHuk ctaHaapTos ACTM, Tom 05.02.
2) ExerofHblii c6opHUK cTaHgaptoB ACTM, Tom 14.02.

MKC 75.080 B09 OKCTY 0209

KnioueBble cnoBa; POA, aHeprus paccesHus, He(Tb, HEPTENPOAYKTbI, CNEKTPOMETPUS, Cepa



lliMciiciiHC No 1 FOCT P 51947—2002 HeghTb H HedTenpogykTsl. Onpeae-
NeHne cepbl METOAOM THCPrOAMCMEPCUOHHOV PEHTreHOMTyOpeCLEHTHON Ccrek-
TpoMeTpUK

YTBepXaeHO ¥ BBefieHO B fAeiicTue MpuBaTom PefepanbHOro areHTCTBa Mo
TEXHUYECKOMY perynvpoBaHvio n metponorum ot 10.04.2012 No 35-cT

Oata BeefeHns 2012—06—01

MyHKT 11 fON0AHUTE abTanucm 1 NpUMeYaHneMm:

«O6pa3sLbl ¢ MaccoBoii fonein cepbl 6onee 5.0 % MOryT 6bITb pazbaBfieHbl
TakuM 06pasom, 4Tobbl MaccoBas 4015 Cepbl B pa3baBeHHOM MPOAYKTe Ha-
xoaunacs B fuanasoHe ot 0,0150 % go 5.00 %.

IlpmmcunHuwnc~ Mpn itchnumiiiii! panxaenenneix 06pn".MOH 3Ha4YeHUs
ilox.jxaic.icrt npeuiriHoitiiuL-Tii MoryT GbITb Hblle. YeM yoamosneHnue B pasgene 10
Ana mepa [6AHNeMHbI\ 06pa3yoB*.

MyHKT 4.3 N3N10XNTb B HOBOI pefjakLum:

«4.3 MuHepanbHoe Macno 6enoe ¢ MaccoBoVi Jonei cepbl MeHee 2 MI/Kr».

MYHKT 7.2 NXTOXWTb B HOBOW pefakLuu:

«7.2 VicnbiTyemble 06pasLbl ¢ MaccoBoil fonelt cepbl 6onee 5.0 % pa36as-
NAT TaknM 06pa3om, 4To6bl 3HaUeHMe MaccoBOV AONW Cepbl B pa3baBneH-
HOM MpOAYKTe He MpeBblllana BepXHee 3Ha4yeHWe [ManasoHa, YKasaHHOro
B 1.1. B kauecTBe pasbaBuTenn peKOMeHAyeTCs UCMONb30BaTb MUHepaibHOe
6enoe macno Ho 4.3*.

Pasgen 7 4ONONHUTL NYHKTOM — 7.3

«7.3 N3mepuTenbHyI0 KIoBeTY '3ano/iHAIOTaHann3MpyemMbiM 06pasLioM, HC
[oNyCcKasa Hanuuus BO3AYLUHbIX Ny3blpbKoB. MpeAnoyYTUTENbHO CneayeT uc-
MoJib30BaTb 04HOPA30BbIe U3MEPUTESIbHbIE KIOBETbI.

N3MepuTeNbHYH0 KIOBETY 3aKpbIBAtOT OKOLLEYKOM W3 HOMMIPUPHONA nam
nonnkapboHaTHOW NeHKW. [Ans NonyyeHUs HUAEXHbIX Pe3ynbTaTos Credyet
HaTAHYTb MAEHKY 6e3 CKNafoK, aTUAILWHX Ha WHTEHCUBHOCTb Nponyckae-
MbIX PEHTFEHOBCKUX fTyyeii.

CnepiyeT nsberarb KacaHua KioBeTbl 415 06pasLa U3HyTpK, a TakxKe YacTu
BCTEHKN OKOLLeYKa N3MepuTe/bHbIX KIOBET WK OKOleyka npubopa Ha nyTu
PEHTreHOBCKOT0 U3/y4eHuns.

Mpn 3ameHe TUMa MU U3MEHEHWUN TOMLLMUHbBI NIEHKWU OKOLLIEYKa 13Mepu-
TeNbHOI KIOBETbl HEO6XO0LMMO NPOBECTM KannbpoBKy npubopa no 8.2.

WcnbiTyemble 06pasHbl aHaU3NPYOT cpasy ke Moc/ie 3arnoNHeHNUs umu
KIOBETbI U UCYE3HOBEHWSA BO3AYLUHBIX MY3blPbKOB, BbI3BAHHbIX MNepeMellmnBa-
Hnem».

MpunoxeHue B. Vicknountb nosuyuio 11).

(MY CNe6 2012r.)



MN3meHeHne Ne 1 TOCT P 51947—2002 HedTb 1 HedTenpofyKThl. Onpege-
NeHne cepbl METOAOM 3HEProMCcrnepCUOHHON PeHTreHOMYOPEeCLLEHTHON cnek-
TpoOMeTpumn

YTBepXAeHO U BBefeHO B feicTBue MNpukasom PegepasnbHOro areHTcTBa Mo
TeXHUYECKOMY perynnposaHnio n metponorun ot 10.04.2012 Ne 35-cT

JaTta BBefeHna 2012—06—01

MyHKT 11 AOMNONHUTL ab3aueM 1 npuMedYaHUeMm:

«O6pa3upbl ¢ MaccoBoi aonen cepbl 6onee 5,0 % moryT 6bITb pazbaB/ieHbl
TaknMm 06pa3om, Y4TOObl Maccosas [0/A Cepbl B pa3baBfieHHOM MPOAYKTe Ha-
xoaunacb B gnanasoHe oT 0,0150 % o 5,00 %.

MpumeyvyaHue — MNpn UchbITaHUM pa3baBNeHHbIX 06Pa3LLOB 3HAYEHUS
nokasaTeneit MPeLyn3NOHHOCTU MOFYyT GbiTb Bbllle, YeM YyCTaHOBMEHHbIe B pasgene 10
Ans Hepa3taB/ieHHbIX 06pa3L0B».

MMyHKT 4.3 U3/10XKNUTb B HOBOW pefaKLun:

«4.3 MuHepanbHoe mMacno 6enoe ¢ MaccoBOM [0/1eW Cepbl MEHee 2 MI/Kr».

MYHKT 7.2 U3N10XXWUTb B HOBOW pefaKuuu:

«7.2 WNcnbiTyeMble 06pasLibl C MaccoBoii foneit cepbl 6onee 5,0 % pa3bas-
NAKT TakKUM 06pa3oM, YTOObl 3HAYEHMEe MacCOBOMW [0/ Cepbl B pa3baBieH-
HOM MpPOAYKTE He MpeBblllasia BepxHee 3HayeHWe [uanas3oHa, YKasaHHOro
B 1.1. B KauyecTBe pa3baBuUTeNs PeKOMeHOYeTCs MCMO/b30BaTb MUHepasibHOoe
6enoe macno no 4.3».

Pa3fen 7 oONONHUTL NYHKTOM — 7.3:

«7.3 VI3MepuTenbHY0 KIOBETY 3aMO/HAIOT aHann3npyembiM 06pasLom, He
LONycKad Hannuma BO3AYLLUHbLIX NY3bIpbKOB. [NpefnoyTUTeNnbLHO CnefyeT uc-
Monb30BaTb OAHOPA30Bble U3MEPUTESIbHbIE KIOBETbI.

3mMepuTeNbHYHO KIOBETY 3aKpbIBalOT OKOLLEYKOM W3 MONN3GUPHON MK
NonnKapboHaTHON MAeHKW. Ons NonyyeHUs HafeXHbIX pe3ynbTaToB credyeT
HaTAHYTb MJIEHKY 6e3 CKNafoK, B/VAKOLWMX Ha WHTEHCMBHOCTbL Mponyckae-
MbIX PEHTFEHOBCKMX NyYeil.

Cnefyet n3beratb KacaHua KioBeTbl AN obpasua U3HYTpU, a Takxe 4acTu
MIEHKN OKOLLeYKa M3MepUTe/IbHbIX KIHOBET WM OKOLUeyKa rnpubopa Ha nytu
PEHTTEHOBCKOr0 U3/yYeHns.

[Mpn 3ameHe TMMa UM M3MEHEHUWN TONLLNHBI MIEHKN OKOLIeYKa U3mepu-
TeNIbHO KHOBETbI HEOOXOAMMO MPOBECTU KanMbpoBKYy npubopa no 8.2.

cnbiTyemble 06pasubl aHa/IM3MPYIOT Cpasy >Xe Moc/e 3arno/IHEHUS UMK
KIOBETbl U MCYE3HOBEHUS BO3AYLUHbLIX MY3blPbKOB, BbI3BAHHbIX MepemeLlnBa-
HEM».

MpunoxeHune B. VickntounTs nosuumio [1].

(MYC Ne 62012 1.)



MonpaBka K TOCT P 51947—2002 HeTb n HedTenpoayKTbl. OnpepeneHne
cepbl METOLOM 3MNEpProAMcnepcuUonmnoin peHTreHoMIyopecueHTHON CNeKTPOMeT-

pun
B KakOM MecTe HanevaTtaHo
MyHKT 4.3 C COAEpPXXaHMEM cepbl He
MeHee 2 Mr/Kr.
IMyHKT 6.1.4. NPV NMOAroTOBKe CTaHAapT-
MepBbIi ab3al, HbIX PaCTBOPOB, COAEPXUT
BO4Y,

(MYC Ne 6 2008 r.)

[OmKHO BbITb

C coflep>kaHnem cepbl Me-
Hee 2 MrI/KT.

Mpwv NMOArOTOBKe CTaHAapT-
HbLX PaCTBOPOB, COAEPXKUT

cepy,
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