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Mpeaucnosune

Llenu, OCHOBHbIE NMPUHLMNGI U NOPSAAOK NpoBeAeHUA paboT No MeXroCyAapCTBEHHO CTaHaapTUsauUmm
ycraHosnexbl B FOCT 1.0-92 «MexrocyaapcrBeHHas cucrema craHaaptusaumm. OCHOBHbIE MOMOXEHUSA» U
FOCT 1.2-2009 «MexrocyaapcTBeHHass cuctema craHgaptu3aumu. CTaHaapTbl MEXrOCyAapCTBEHHbIE,
npaeuna, pekoMeHaauuum no MEeXroCyAapCTBEHHOW craHfgaptusauuu. lMpaeuna paspaboTku, NPUHATUSA,
NPUMEHEHNs, OGHOBMEHUSA U OTMEHbI»

CBeaeHuA O cTaHpapre

1 NOAOrOTOBIIEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM Mo crtaHgaprtusauun MTK 31
«HedTaHble TONNMBA M CMa30YHbIE MaTepuansi», OTKPbITLIM aKUMOHEPHbIM 00LecTBOM «Bcepoccuiickuit
Hay4yHO-UccnegoBaTeNbCKUA  UMHCTUTYT MO nepepabotke Hedptu» (OAO «BHUWM HIM») Ha ocHoBe
COBCTBEHHOrO ayTEHTUYHOrO NepeBoAa Ha PYyCCKUI A3bIK CTAHAAPTA, yKazaHHOro B NyHKTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHUMIO M METPONOrUn
(PoccraHngapr)

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHgapTu3auun, MEeTponorunm u ceprtudukaummn
(npotokon ot 29 Masa 2015 r. Ne 77-N)

3a NpuHATHUE NPOronocoBany:

KpaTkoe HauMeHoBaHWe cTpaHbl Kog cTpaHbl COKP?:L'::;::%?::::;M:;FZBHZH"e
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 Mo CTaHAAPTUIALMN

ApMeHus AM MwuH3skoHoMUkK Pecny6nukn ApMeHust
Benapych BY loccTtangapt Pecnybnuku Benapych
KasaxcTaH KZ locctangapT Pecnybnukn KasaxcTtaH
Kupruans KG KelprelscTaHgapT

Mongoea MD MongoBa-Ctanpapt

Poccusa RU Poccrangapt

TamXKUKUCTaH TJ TapKXukcTaHgapt

4 Mpukasom PeagepantHOro areHTCTBa N0 TEXHUYECKOMY PEryNUpOBaHuMIo U MeTponorumn oT 31 aBrycra
2015 r. Ne 1252-ct mexrocyaapcrBeHHbin ctangapt FOCT 33305-2015 sBeaeH B AEeNCTBUE B KauecTBe
HauuoHaneHoro ctaHgapta Poccuiickon ®egepauumn ¢ 1 ausaps 2017 r.

5 Hacroswmii craHpapt uaeHtudeH craHpapty ASTM D 6481-14 Standard test method for
determination of phosphorus,sulfur, calcium and zinc in lubrication oils by energy dispersive X-ray
fluorescence spectroscopy (CtaHaapTHbIi MeToa onpeaeneHus pocdopa, cepbl, KanbUMA M UMHKA B
CMa30Y4HbIX Macnax MeToaoM 3HEeProagncnepCMOHHON PEHTTEHOMNYOPECLEHTHON CNEKTPOCKOMNUM).

CraHgapT paspabotaH komutetom ASTM D02 «HedpTenpoaykTbl M CMa3sO4YHble Marepuanbly, U
HenocpeACTBEHHYIO OTBETCTBEHHOCTb 3a MeToA HeceT nogkomuteT D02.03 «ONeMeHTHbIN aHanu3».

MepeBog C aHrAMMCKOro s3bika (en).

HaumeHoBaHWe HacToAWEro craHaapTa W3MEHEHO OTHOCMTENbHO HAaUMEHOBAHUA  YKa3aHHOro
cTaHgaprta ansa npuseaeHua B coorsetctaue ¢ FOCT 1.5-2001 (nogpasaen 3.6).

OduumancHele ak3emnnapbl craHgapta ASTM, Ha OCHOBE KOTOpPOro MOArOTOBMEH HaCTOSILLMIA
MEXroCy4apCTBEHHbIN CTaHaapT, umeloTcss B PegepanbHOM MHOPMALMOHHOM (IOHAE TEXHUYECKUX
pernameHToB U CTAaH4APTOB.

CrteneHb COOTBETCTBUA — uaeHTu4yHas (IDT)

6 BBEAEH BMNEPBBIE
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UHopmayus 06 USMEHeHUaX K HacmosuwieMy cmaHOapmy nybrukyemcs 6 exee00HOM
UHGhOPpMaUUOHHOM yKa3amere «HayuoHanbHbie cmaHOapmbl», a MeKcm U3MeHeHUl u rnonpasok — 8
EXeMEeCSIHHOM UHOPMAaUUOHHOM YyKasamene «HauyuoHanbHble cmaHOapmel». B cnyyae nepecmompa
(3ameHbl) unu  OMMeEHbl Hacmosauwie2o cmaHlapma coomeememesyoujee ysedomrneHue Oydem
onybrnukoeaHo 8 EXEeMECAYHOM  UHQPOPMaUUOHHOM  yKkasamerne «HauyuoHanbHble cmaHO0apmbi».
Coomsemcmsyrowiasa uHgpopmayus, yeedoMrieHUe U MeKCMbl PasMewaiomes makxe 8 UHQOPMaUUOHHOU
cucmeme obujeeo rnob308aHuUsl — Ha ocuyuanbHom calime QedeparnbHo20 ageHmemea 1o MexHU4ecKomy
peaynuposaHuio U Memposoeuu e cemu iHmepHem

© CraHgapTuHdgopmM, 2016

B Poccuiickoit Peaepauum HacTosAWMI CTaHAApT HEe MOXeT OblTb MONMHOCTbIO UM YaCTUYHO
BOCMPOW3BEEH, TUPaXXUPOBAH U PacnpoCTpaHeH B kadyecTBe odpuumanbHOro msgaHusa 6e3 paspelueHus
denepanbHOro areHTCTBa No TEXHWYECKOMY PEryrMpoBaHUIO U METPONOrMn
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MEXTIOCYAOLAPCTBEHHBMW CTAHAZAPT

MACJIA CMA30OYHbIE

MeTopa onpeaenenus dgocdgopa, cepbl, KanbLUUA U LUHKA
3HeproauCcnepCcUoHHON peHTreHodyopecLieHTHOW CNEKTPOCKONMein

Lubricating oils. Method for determination of phosphorus, sulfur, calcium and zinc by energy dispersive X-ray
fluorescence spectroscopy

Dara BBeaenusa — 2017-01-01
1 O6nacTb NnpuMeHeHus

1.1 Hacrosiwmii craHgapT ycTaHaBnMBaeT METOA KONMYECTBEHHOrO OnpeaeneHuss 3MNEeMeHTOB B
npucagkax ans HEUCNONb30BaHHbLIX CMAa304YHbIX Macen (cM. Tabnuuy 1).

Tabnuua 1 —3nemeHTsl U Anana3oHbl onpegensieMbiX KOHLEHTpaLUun

SneMeHT [uana3soH koHUEeHTpauumn, % macc.
$ocdop 0,02 -0,30
Cepa 0,05-1,00
Kanbuui 0,02 -1,00
LinHk 0,01 -0,30

1.2 MeToa WuCMbLITAHUIA OrpaHUYMBAETCA BO3MOXHOCTAMM WUCMOMb3YEeMbIX SHEProANCNEePCUOHHBIX
peHTreHohnyopecUeHTHbIX cnektpomeTpoB (EDXRF), wucnonb3ylowmx Ans BO30yX@aeHua curHana
PEHTIEHOBCKYIO TPyOKy B COMETaHUN C BO3MOXHOCTbIO Pa3AeneHus CUrHanoB COCEIHMX SNIEMEHTOB.

1.3 B HacrosillemM CTaHAaApTe WUCMOSb3YIOT MEXINEMEHTHbIE NONPaBOYHbIE KO PULNEHTDI,
BblYUcndaemble No AaHHbIM Kal'IVI6POBKVI.

1.4 Hacroawun mMeToa WUCMbITAHWKW HEe MNPUMEHSIOT ANA onpeAeneHua mapraHua wm  meam
KOHLIEHTPAaLUI, XapakTepHbIX AN CMA304HbIX Macen.

1.5 Hacroawmi meto ucnbiTaHMM HE pPacnpoCTpaHAETCs Ha CMasoyHble Macna, cogepXawume xnop
unu 6apui Kak aNIieMeHTbl NPUCAJKN.

1.6 Hacroawmit meTtog He TpebyeT BbICOKOW KBanudukauuu cneumwanucra B 06nactu peHTreHOBCKOM
CMEKTPOMETPUU, Ero UCNONb3YIOT AN KOHTPONA NPOAYKUUMK NpyU NPOU3BOACTBE.

1.7 B HacrosilleM craHgapTe He npeAyCMOTPEHO PacCMOTPEHWE BCEX BOMPOCOB obecneyeHus
Ge3onacHOCTH, CBSA3aHHbLIX C €ro ucnonb3oBaHueMm. [lonb3oBaTenb HACTOALWEro craHaapra Hecer
OTBETCTBEHHOCTb 3@ YCTAHOBJIEHME COOTBETCTBYIOLMX MNpaBui MO TexHuke 6e30nacHOCTM U oxpaHe
3[10pOBbA, a TAKKe onpejensaer LenecoodbpasHOCTbL NPUMEHEHUS 3aKOHOAATENbHLIX OFPaHNYEHUIi nepea
€ro ucnonb3oBaHmeMm.

2 CywHOCTb MeToAa

2.1 TomewawT obpasey B Ny4OK PEHTTEHOBCKOTO W3NYYEHUS U U3MEPSIOT UHTEHCUBHOCTb
cdnyopecLeHTHOro usny4eHus ocdopa, cepbl, KanbLUUs U LUMHKA B COOTBETCTBYIOLLMX 00OnacTax cnekrpa.
Ins koMmneHcaumn usmeHeHus oHa usMepsioT apyrme obnacru cnektpa. Ecnu gerekrop He onpeaenser
NONMHOCTBLIO BCE 3NIEMEHTbI NPY OAHOM U3MEPEHUU, TO ANS YIYULLIEHNA CENEKTMBHOCTU NpMbopa MCnornb3yloT
KOMOMHALMIO nocCneoBaTenbHbIX M NapannenbHbiX M3MEpPeHWd, NPUMEHAS (UNLTPbI MEPBUYHOMO WU
BTOPUYHOIO M3ny4eHun. Takke MOXHO KOPPEKTUPOBATb WMHTEHCUBHOCTb M3MEPEHHOT0 U3Ny4YeHUA npu
HanoXeHun cnekTpoB. KOHUeHTpauun aHanM3aupyeMmbixX 3NIEMEHTOB ONPeaensiioT CPaBHEHUEM U3MEPEHHbIX
MHTEHCUBHOCTEN MO KanMOPOBOYHOW KPUBOWM C  WUCMOMb3OBAHMEM  SMMUPUYECKUN  OMNMpPEAENEeHHbIX
MEX31EMEHTHbIX NONPaBOYHbIX KOIPDPULIMEHTOB.

2.2 OHeproaucnepCUOHHbIM  peHTreHodnyopecueHTHbii  cnektpomeTp (EDXRF)  u3HavanbHO
kanubpyloT C MOMOLILI0O Habopa MOArOTOBMIEHHLIX CTaHAAPTHbIX 00pasuoB And c6opa HeoGxoaAUMbIX
JaHHbIX MHTEHCUBHOCTU M3nydeHus. Kaxayio KanmbOpOBOYHYIO NWUHUIO UM MONPaBOYHbLIN KOIhDPULUEHT

U3spanune obmumansHoe 1
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Mony4arT METOA0M PErPECCMOHHOMO aHanu3a TUX AaHHbLIX C UCNONb30BAHUEM MPOrpamMMbl, NOCTaBIIAEMO
CO CMEKTPOMETPOM.

3 HasHaueHue U NpUMeHeHne

3.1 B HekoTOpble CMa3o4yHble Macna JobaBnsioT MeTannoopraHumdeckue p[ob6aBkuM, KOTOpbIe
OENCTBYIOT Kak MOMOLME, aHTMOKUCIUTENbHLIE U MNPOTUBOU3HOCHLIE Npucagku. HekoTopble U3 3TUX
npucaaoKk coaepxxat oauH unu Bonee sNEMEHTOB, TAKUX Kak kanbuui, ocdop, cepa u uuHK. Hacroawmmi
METOoA YyCTaHaBnMBAET ONpeaeneHue KOHUEHTpauuii 9TUX SMNEeMEeHTOB, KOTOpble XapakTepusyioTt
cofiepxaHne KOHKPETHON Npucaaku B Macnax.

3.2 HekoTopble 9NEeMeHTOOpraHu4Yeckue coeauHeHus [J00aBnAT K CMa3oyHbIM Macnam Ans
YIyYLLEHUS NX SKCNyaTaLUMOHHBIX CBOWCTB (CM. Tabnuuy 2).

Tab6nuua 2-Tlpucagkn u cMa3oYyHble MaTepuansl

3nemeHT CoeanHeHune HasHaueHue
Kanbuuii CynbgoHaTbl, heHONATHI MHrimbuTOopbl MOIOLLMX CPEACTB, AUCnepraTopbl
docgop AuTtnodocdatsl, pocdatsl, AHTUKOPPO3UOHHBIE, NPOTUBOU3HOCHbIE 7]
dPoCcHUTHI npoTuBO3aAupPHbLIE NPUCaakn
Cepa Basosble Macna, cynboHaThl, MHrMOuTOpbl MOIOLLUMX CPEACTB, NPOTUBOUIHOCHLIE
THodhocaTbl, NonMcynbduabl 1 M NpOTMBO3aAMPHbIE NPUCaaku
Apyrue cepocogepxatime
KOMMOHEHTbI
LinHk Ouankungutunodocdarsl, AHTUOKCUAAHTHI, MHIUOUTOPLI KOppo3um,
autnokapbamartsl, EHONATHI, NPOTUBOU3HOCHBLIE MPUCAAKWU, MOKOLIME CPeacTsa,
kapbokcunarsl TPaHCMUCCUOHHBbIE Macna, rMnonaHble
peaykTopHble Macna, MOTOpHble Macna  ansa
NOPLUHEBbLIX CAMONETOB, TYypOUHHBIE Macna, macna
AnsA aBToMaTuyeckux kopobok nepeaad, macna ans
OU3enbHbIX  XKENe3HOAOPOXHbIX  ABUraTenem,
CMa304Hble MaTepuansl Ans TOPMO3HLIX CUCTEM

3.3 MeTtog B OCHOBHOM WCMONb3YIOT HA MPOM3BOACTBE ANSA KOHTPONA coaepXaHusa npucajok B
CMa304HbIX Macnax. Takke MeToa MOXHO UCMOMb30BaTh B HAYYHO-UCCNEA0BATENBCKUX NabopaTopusix.

4 NMomexun

4.1 YCTaHOBIEHO, YTO SMEMEHTbI MPUCaAA0K, COAEPXKALLMXCA B CMa304HbIX Macnax, B pasHoOn CTeneHu
BMMSAIOT Ha MW3MEPSIEMYI0 WHTEHCMBHOCTb W3JlyYeHUsl aHanu3upyemblX 3remeHToB. B ocHOBHOM Ans
CMAa304YHbIX MACEN PEHTreHOBCKOE W3NyYEeHUE OT aHanmM3mMpyemoro 9nemMeHTa MOXET MOrnoLwarbcs Um
camuM (CamoMormnoLeHne) MnNu Apyrumn aremeHTamu, NpUCYTCTBYOLMMK B maTpuue obpasua. Tawke
PEHTTEHOBCKOE W3MyYyeHUMe OT OJHOro 93rieMeHTa MOXeT cnocobcTBoBaTh BO3OYXAEHUIO (YCUNEHMIO
U3My4yeHns) Apyroro anemeHta. MexxanemMeHTHbIE BMUAHUA ABNSIOTCA 3HAYMMbIMU NPU KOHLEHTpauuax ot
0,03 % macc. ana bonee TsHkenbix aneMeHToB U 40 1 % macc. — ana 6onee nerkux anemMeHToB. BnusiHne
YCUNEHUS MOXHO CHU3UTb C MOMOLLbI CEeNieKTUBHOTO BO3ByxaeHusi. V3MepeHHYK0 KOHLUEHTpauuo
OMpEefEeneHHOro 3MeMeHTa MOXHO MAaTEMaTMYeCKu CKOPPEKTUPOBAaTb C Y4eTOM CAaMOMOrMOLWEHUa U
MEX3MeMEHTHbIX BAIMSHUA APYruX SNeMeHTOB, cogepxkalmuxcs B martpuue obpasua. MNpu 3Ha4YMTENBHOM
coAepKaHuu 3rieMeHTa, Ans KOTOPOro He MPUMEHSIIOT MEXIMNEMEHTHYIO KOPPEKUUIO, pesynbTaTtbl MOryT
ObITb 3aHIDKEHbI U3-3a NOTMOLLEHUS U3NYYEHUS UMK 3aBbILLEHLI U3-3@ €70 YCUITIEHUS.

4.2 Ecnu obpaseu, cogepxawmii B kadecrtse npucagku 6onee 0,03 % macc. 6apus, oUeHMBAIOT Mo
KanMbGpOBOYHOMY CTAHAAPTY, HE coaepxallemy 6apusi, TO pesynbTaTbl MOTYT ObiTb 3aHUXKEHbI.

4.3 Ecrn obGpaseu, coaepxawymii B KayecTee 3arpsAsHAIOLLEN npumecu Gonee
0,03 % macc. xnopa, oLeHMBAaIOT MO KaNMBPOBOYHOMY CTaHAAPTY, HE coaepKalleMy Xnopa, TO pe3ynbTaTbl
MOTYT ObITb HEYAOBNETBOPUTENBHLIMM.

4.4 BO03MOXHO MEepeKkpbITUE CrnekTpa W3Ny4YeHUs OAHOro IJrieMeHTa ApyruM, OCOBEHHO Cepbl
docdopom, noaTomy npubop AomkeH obecneunBaTb KOPPEKTUPYIOLME NPOLEAYPLI ANSi TAKUX NEPEKPLITUNA.
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5 Annaparypa

5.1 OHeproanMcnepCcuOoHHbIN peHTreHo(hrTyopecLUeHTHbIN aHanu3aTop

MoXHO ucnonb3oBatb OGO SHEPrOAUCNEPCUOHHbIM  PEHTTEHOMNYOPECLEHTHbIA  aHanu3arop,
BKMOYaoLWmn B cebs:

5.1.1 NIcTOYHUK BO36GYXXAEHUA PEHTIeHOBCKOro U3ry4eHus

PeHnTreHoBckas Tpybka ¢ nannagmeBbiM, cepebpsHbIM UM pOAUEBbLIM aHOAO0M, C MPOrpaMMmupyembim
YPOBHEM SHEPruM CenekTUBHOro Bo3byxuaeHus ot 4 no 25 kaB ansa ynpouleHus cnektpa obpasua.

MpeaynpexaeHue — [lpu 3KcnnyaTauuum aHanusaTopa C PEHTITEHOBCKOW TpyOKOi B KauecTBe
UCTOYHMKA BO3OYXXAEHUA crneayeT BbIMOJHATbL WMHCTPYKLUMW WM3rOTOBUTENS MO TexHuke BGesonacHoctu, a
TaKKe 3aKOHOAATENbHbIE OTPAHUYEHUS.

5.1.2 PeHTreHOBCKUI OETEKTOp

MponopuMOHanbHbIA CHETYUK, 3aNOSNHEHHLIA Fa30M, C BbICOKON YyBCTBUTENLHOCTLIO U pa3peLLeHUEM
He 6onee 1300 3B npu sHeprun cenekTMBHOro Bo3GyxxaeHus 5,9 kabB.

M pumMedyaHwne 1 - B HaCTOFlLL[VIVI MeTo[ He BKMH4eHbl AaHHble, Nofy4vyeHHble NpU BbINONMHEHUU
Me»(na6opaTopr|x I/ICCJ'Ie,CLOBaHI/IVI NpeLmn3NoOHHOCTU Ha I'Ipl/l60an C NonynpoBOoAHUKOBLIMU AleTEKTOPaMU.

5.1.3 ®dunbTPLI NEPBUYHOIO U3NyvyeHnsa ana donee u3buparenbHOro Bo30yxaeHus.

5.1.4 ®UnNbTPbI BTOPUYHOTO U3JTYYEHMUA

Mpu ncnonb3oBaHMM NPOMOPLIMOHANbHBIX CHETYUKOB ArSl pacno3HaBaHWUSA PEHTrEHOBCKOro U3nyyeHus
aHanM3upyeMoro 3neMeHTa, a Takke APYruxX aHanusuMpyembiX 3MEMEHTOB U UX CMEKTPOB MCNOMb3yloT
OUNbTPbI BTOPUYHOTO U3ITYyUYEHUA.

5.1.5 MHorokaHanbHblii aHanu3aTop, yCTaHaBNUBAKOLWMIA COOTHOLUEHME PEHTFEHOBCKOrOo M3NnyyeHus
aHanM3upyeMoro anemMeHTa u (pOHOBOro0 PEHTreHOBCKOTO N3Jly4eHus.

5.1.6 [JononHUTENbHbIW ONTUYECKUI NYTb C NPOAYBKOW renmnem.

5.2 KioBeTbl ans obpasua rnyouHOW He MeHee 6 MM C NPO3payHON NIEHKOW, NPOMyCKaloLen
peHTreHoBckue nyyn. MOoXXHO UCNONb30BaTh MOSIMMPONMUAEHOBYIO U NONUKAPOOHATHYIO MIEHKY TOMNLLUMHON OT
3,5 0o 8 Mkm.

5.3 OG6pasubl Ana HacTpolkun npubopa (CTangapTHble o0pasiubl 3NEeMEeHTHOro cocrasa) Ans
KONUYECTBEHHOIO OnpeaeneHus cnekTpanbHoro ayénuposanus. O6pasubl UCNOMb3YIOT, €CNU NPOrPaMMHOE
obecneyeHne npubopa He COAEPXKUT CMEKTP CPABHEHMUSI.

5.4 Koppekuus gpeida 6a3oBoit nuHum npudopa

Ons koppekuun YyBCTBUTENBHOCTU U Apeica 6a30BOM NUHUM UCMONbL3YIOT HE MEHee ABYX 00pa3LoB.
Ons kaxaoro snemeHta M obnactu ero paccevBaHusi oauH obpasey cneayeT WCnonb3oBaTh Ans
obecneveHuss CKOPOCTM cHeTa, aHaNorM4YHOW CKOPOCTM cYeTa AN BEPXHEro npeaena kanubposku, a apyrow
obpasey — anst obecneyeHnss CKOPOCTU CYETa, AHANOTMYHON CKOPOCTU CYETa XONOCTOr0 onpeaeneHus.
MoxxHO ucnonb3oBaTk 0OpaseL macna aAnst Xonocroro onpeaeneHus.

Mpu BLICOKOW KOHUEHTpaUuM KaXaoro 9SreMeHTa MOXHO MCMOoNb30BaTb CTEKNSHHbIE AUCKHU,
PEHTIEHOMYOPECLIEHTHBIE CNMABMEHHbIE LAPUKU UIM CNPEeCCOBaHHbIE MOPOLUKOBLIE rpaHynbl. OHU MOryT
ObITb MAEHTUYHBI 0Bpasuam no 5.3.

6 PeakTuBbl U MaTtepuansl

6.1 Yucrora peaktuBoB

[na ucnbiTaHuii cneayet ucnonb30BaTk XMMWYECKWE PEeakTUBbl kBanudukauwm 4. . a. Ecnu Her
APYrMX YKasaHui, peakTuBbl AOMKHbI COOTBETCTBOBaThH TpeboBaHuaAM, cneundukaumin Komwmecum no
aHanuUTUYeCKUM peakTuBam AMEPUKaHCKOro Xumudeckoro obuiectsa’. MOXHO Mcnonb3oBaTh peakTuBb
Apyron KBanudukaumm TONbKO, €CNU YCTAHOBIEHA UX BbICOKAA YMCTOTA M UX UCMOMNb3OBAHME HE CHUXAET
TOYHOCTb OnpeeneHus.

6.2 enuii unctoTol He MeHee 99,5 % Ans ONTUYECKOro NyTU CNEeKTPOMETpa.

6.3 PacrBoputens, He coaepxawmii MeTannos, occopa u xrnopa ¢ cogepxaHuem cepbl He Bonee
10 ppm (Hanpumep, Ae3040PUMPOBAHHLIN KEPOCKH, Oenoe Macno unu MMHepansHoe Macno).

6.4 KanubpoBoyuHble cTaHAapTHLIE 06pasubl

) Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, D.C.
(Xumuyeckne peaktusbl. Cneuudukaumsa AmepuKkaHckoro Xumudeckoro obuiecTtsa, BawwuHrmoH, okpyr Komymbus).
MpennoXeHWs No NpoBepKe PeakTUBOB, He BXOASALLMX B CNUCKM AMepMKaHCcKoro xummyeckoro oblyectsa — cM. Annular
Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (YucTble o6pasLbl AnA nabopaTopHbIX XUMUKATOB),
a Tawke the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC),
Rockville, MD. (®apmakones CLUA v HauMoHanbHbIi dapmMaKkonorudeckuii cnpaBoYHuK).
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6.4.1 ATTECTOBaHHble CMECW? XUOKUX METanmnoopraHMyecknx Coneil, Kaxaas Ccmecb A0JDkHA
cofepxaTtb KanbLuin W/unu umMHK. PacTBOpbI HE JOMKHBI COAEMKaTh CEPbl UMW KOHLEHTPaUMS Cepbl AOMMKHA
ObITb yCcTaHOBREeHa B cepTudumkaTe. AnNbTEPHATMBHO MOXHO WCNOMb30BaTh CrEAylOLLUe CTaHAapTHble
o6pasupbl.

6.4.1.1 2-3TunrekcaHoart Kanbuusi, cogepxxalumin npumepHo 12,3 % macc. Kanbuma (aTTecTtoBaHHoe
3HayeHue).

6.4.1.2 LUnknorekcanHbytupar UuHka, cogepxawmin 16,2 % macc. LuuHka (aTTeCToBaHHOE 3Ha4YEHNE).

6.4.2 buc(2-atunrekcunyruapococdat 97%-HoW YNCTOThI, coaepxaLumn 9,62 % macc. doccopa.

6.4.3 Oun-n-6ytuncynbcua 97 %-Hoi YucToThl, cogepxawunii 21,9 % macc. cepebl.

6.4.4 Ctabunusaropbl — 2-3TUIIFTEKCaHOBas KMCNOTa, 2-aTunamud. PacTteopbl ctabunusatopa/xenarto-
o6pasyioLLMX BELECTB MOXHO npuobpectn y usrotoutena. Ctabunusatopbl HE AOMKHbI COAepXaTb
3MEMEHTOB NPUCAJKM.

MpumMmeyvyaHune 2 —Kpome kanMbpoBoYHbEIX CTaHAAPTHEIX 06pasLoB, NpuBefeHHbIX B 6.4.1-6.4.3, Takke
MOXHO MPUroToBUTL UHAUBUAYalNbHBIE UMW MHOrMO3NIEMEHTHbIE KaJ‘IVI6POBOHHbIe CTaHdapTHbIE o6pa3|.u=| M3 BeELLEeCTB,
MAEHTUYHBIX aHanuaupyemblM obpasuam, NMpu YCroBUM, YTO WCMoNib3yemble KarmbpoBOYHble CTaHapTHble obpasubl
npefBapuTenbHO OLEHWBaNUCL He3aBUCUMBIMU MEePBUYHBIMU (HanpuMmep, rpaBMMETPUYECKUMWU UKW OB6bLEMHbBIMW)
aHanuTuyYeCkKMMun MeTojamu AnAa onpejgeneHua cogepxaHna afieMeHToB B MaCCOBbLIX NpoLUeHTax.

7 MoaroToBKa KanNnMOPOBOUHbIX CTaHAAPTHLIX O6pasLoB

7.1 Ona onpeAeneHus KOHUEHTPaUMKU SMEMEHTOB TOTOBAT KanuOpOBOYHbIE CTaHAaPTHble oBpasLbl
nyTeM TOYHOrO B3BELLUMBAHMA METANOOPraHMYEeCKMX cmecen u cMecen pocdopa u cepbl C pacTBopuTenem
u crabunusatopom. B Tabnuue 3 npuBeaeHbl PEKOMEHAYEMbIE KOHLUEHTpauuu Ans onpeaeneHus
aMnupuyeckux KoacpduumneHtoB. TonHble Habopbl CTaHfapTHbIX 00pasLoB Ha OCHoBe Tabnuubl 2
BbINYCKaIOTCA NPOMbILLNIEHHOCTbIO.

2 B npofaxe UMelTCA CepTUULMPOBaHHLIE KOHLIEHTPMPOBAHHbBIE CMECH.
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Tab6nuya 3-PekomeHayemble KOHLEHTPALUM SNIEMEHTOB B CTaHAAPTHLIX 06pa3suax
B npoueHTax no macce

CraHgapTHbin 06pasey Kanbuun docdop Cepa LinHk
1 0 0 0 0
2 0,005 0,005 0,050 0,05
3 0,600 0 0 0
4 0 0,300 0 0
5 1,00 0 1,00 0
6 0 0 0 0,300
7 0,005 0,250 0,800 0,300
8 0,500 0,150 0,500 0,150
9 0,010 0,200 0,100 0,250
10 0,050 0,010 0,400 0,075
11 0,100 0,150 0,200 0,200
12 0,200 0,200 0,800 0,100
13 0,400 0,005 0,800 0,300
14 0,600 0,100 0,500 0,050
15 0,800 0,010 0,050 0,100
16 1,00 0,300 1,00 0,150
17 0,400 0,050 0,600 0,250

8 KanunbpoBka

8.1 YcTaHOBOYHLIE NapaMeTpbl CNEKTPOMeTpa

CneayloT pekoMeHauusiM WU3roTOBUTENsl Ans YCTAHOBIEHUS YCNOBUI U3MEPEHUA (HanpsbkeHus
PEHTrEHOBCKOW TPyOKM, Cumbl TOKA PEHTrEHOBCKOW TpPyOku, (punbTpa NepBUYHOrO U3nyyYenus, unbtpa
BTOPUYHOIO M3NYyYEHUS, BPEMEHN U3MEPEHUSA U aHanNU3Mpyemon obnactu MHOroKaHanbHOro aHanusaropa)
ans onpeaeneHus K-cnektpa cgocdopa, cepbl, kKanbuus 1 LMHKA. YCTaHaBNMBaloT He 6onee ogHol obnactu
o0bpaTHOro paccemBaHus.

8.2 3anonHAI0T KIOBETbI NPAKTUYECKM NOMHOCTLIO pacTBOpamMu kKanubpoBOYHbLIX CTaHAAPTOB. CneayloT
pekoMeHaauMsM W3rOTOBUTENA MO 3arOSfIHEHWIO KIOBETbl, 4YTOObl CKOpPOCTb CYeTa PEHTFEHOBCKOro
U3nyyYeHWs He 3aBucena OT konnyectsa obpa3sua B kioBeTe. Y6exaaloTcs B OTCYTCTBUM CKNAZOK UM
BO3AYLUHbIX MNy3blpel nof MneHkow. lMneHka aomkHa ObiTb NAOCKOW, a KIOBETE AOMiHbI OTCYTCTBOBATbL
Nny3bIpbKKU BO3ayXxa.

8.3 TlMomelyalor KIOBETY B MOTOK PEHTFEHOBCKOTO W3MyYeHWUA ANS WU3MEpEeHWs W perucrpauuu
WHTEHCUBHOCTU UM 0ONacTu pacCemBaHus AN KAKAOTO 3NEeMEHTa Kaxaoro pacrsopa KanmbpoBOYHOrO
cTaHgapta B cooTBeTcTBMM C 8.1. MpoBoAAT ABa pa3a M3MEPEHUN KaAoro pacrsopa, UCMONb3yA BHOBb
3aMnoSTHEHHYIO KIOBETY AN KaXaoro U3MepeHus.

8.4 [Ona Hactpoiikm npubopa wuMepsaoT WHTEHCUBHOCTb 0Opa3UoOB Ansi  KONMYECTBEHHOTO
onpejeneHus MepekpbiTUS CNEKTPOB.  MCNONb3ylT MUHMMASbHOE BPEMS W3MEPEHUst KanmbpOBO4YHbLIX
CTaHaapToB.

8.5 NamepsitoT U perncTpupyioT MHTEHCUBHOCTbL ANA KAXAOro dneMeHta u obnactb paccesHus
usnyyeHmss o6pasuoB ANA KOppeKuun  MOHUTOpMHra Aapeida. Mcenonb3yloT MUHMMANbHOE BpeMmA
n3MepeHus KanubpoBOYHbIX CTAHAAPTOB.

MpumeyvyaHune 3 — Obpaseuy, ucnonb3yemblt B 8.4 ans HacTpoWku npubopa, TakKe MOXHO
MCnonb3oBaTh A1 MOHUTOPUHIa KoppekLun gpeiida B 8.5 npu yCNnoBUW COOTBETCTBUA €ro NO 3fIEMEHTHOMY COCTaBy.

8.6 lMcnone3ylor nporpamMmmHoe obecnedeHne npubopa C METOAOM perpeccuu Ans Co3aaHus
ONMTUMarbHOW KanMOpOBOYHOW KPUBOW ANsi KaXAOro 3neMeHTa, NPUMEHAs COOTBETCTBYIOLLME MONPaBKu.
PekomeHayemble nonpaBku npuBeAeHbl B Tabnuue 4. PasHoe coaepkaHue cepbl NPUBOAUT K U3MEHEHUIO
¢doHa npu onpeaeneHun docdopa us-3a dnyopecueHuun cunbtpa (€CAUM HE UCNOMb3YIOT UNLTP,
NPOUCXOAUT MepekpbITUE CNeKTpoB cepbl U doccopa, NoaTomy HeobxoauMa NONpaBka Ha MepekpbiTUe).
Cepa Takke BNMSIET HA YYBCTBUTENBHOCTb K KanbUMIO U3-32 CUMBHOTO MNOFMOLWIEHUSI KanbLus Cepoun.
MockonbKy BHEprus PeHTrEHOBCKOrO uany4yeHusa drocdopa HUxe rpaHuubl hunbTpa NOrMoLEeHns cepobl, TO
cnektp doccopa nepekpbIBaeT CNEKTP cepbl (€CNM HE UCMONb3YIT UNLTP, TaKKe MPOUCXOAUT
nepekpbiTMe cnekTpos cepbl ocdopom). LIMHK ABNSETCA CaMbiM TSHKENbIM 3NEMEHTOM B CMa3oyHOM
Macne, U, criejoBaTenbHO, BCE MaTPUUHbIE BIUAHWUA HA MNPAKTUKE MOXHO CKOPPEKTMPOBATb, UCMONb3Yys
OTHOLLUEHUE K BbICOKOW 3HEprun o6paTHOro paccemBaHus.
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Mpumeuvanune 4 — B mexwnabopaTopHbX WCCNe[OBaHUAX NPELM3UOHHOCTU HE WCMNONb3OBANUCh
npubopbl C TeopeTMYEeCKUMM MOMPaBOMHBIMU KO3(pULMEHTaMK, YYUTHIBAIOWMMU BAUAHWE 3¢ddhekTa MaccoBoro

nornoweHus.

Tabnuuya 4 —PekomeHayeMble NONPaBkU AN ONTUMATLHBIX KanubpoBOK
AnemeHt INonpaska k nokasaHuio npubopa MexwaneMeHTHoe BNusiHne
docdop $nyopecueHuus unbTpa cepon OtcyTcTBYET
Cepbl MepekpbiTue hochopom OtcyTcTBYET
Kanbuui OtcyrcrByeT MaccoBoe nornowieHue cepbl
Linnk OrcyTtcrByeT OTHOLLEHMWE K BbICOKON SHEPrumn
obparTHoro paccesHus

9 MpoBeaeHUe ucnbiTaHus

9.1 3anonHaioT kioBeTy 06pasLoM NpaKTMYECKW MOMHOCTLIO. [lanee cneayloT pekomeHaauusam
n3roTosutens npubopa no 3anONHEHUIO KIOBETLI, YIUTbIBASA, YTO CKOPOCTb CHETA PEHTFEHOBCKOIO M3My4YeHUs
He AO0MKHa 3aBUCETb OT KONMYecTBa obpasua B kioBeTe. YOexaaloTca B OTCYTCTBUM CKNAAOK HA NNEHke U
BO3AYLUHbIX Ny3blpen. MneHka A0skHa ObITb NNOCKOW, B KIOBETE HE [AOMMKHO ObiTb NY3bIPbKOB BO3AYyXa.

9.2 MMomewjaloT KioBETY € 00pasuoM B MNOTOK PEHTrEHOBCKOTO M3fyYeHWUA ANS U3MepeHua wu
perncTpauuu MHTEHCMBHOCTU U 00NacTu pacCcesHusa ANA KaKAOro 3MeMEeHTa B Kaaom KanubGpoBOYHOM
cTaHaapTe B COOTBETCTBUM C YCIOBUSIMU, YCTAHOBAEHHbIMU B 8.1.

10 BbluucneHus

10.1 YcraHaBnuBaioT nporpaMMmHoe ofecnedveHue npubopa AnNA BbLIMUCAEHUSA Pe3ynbLTATOB B
npoLeHTax no Macce A0 TPETbEro AeCATUYHOrO 3HaKa.

11 MpOTOKON UCNbITAHUMN

11.1 PeructpupyloT cneayowme gaHHble.

11.1.1 CoaepxaHune Kaxaoro anemeHTta — cocdpopa, cephbl, KanbLmsa U UMHKA B NpoLEeHTax No Macce.

11.1.2 YkasbiBaloT 0603Ha4YEHME HACTOSLLIErO CTaHaapTa.

12 KoHTponb kauyectBa (QC)

12.1 B ucneiTatensHoi nabGoparopuu, kak NpaBumo, perynsipHo aHanu3upyloT OAMH UMM HECKOMbKO
cTabunbHbIX 00pa3UOB KOHTPONSl KA4YecTBa, KOTOPbIE WAEHTUYHbI NO COCTaBY WCMbITyeMbiM o6pasuam.
MocKONbKY TOYHOCTb AaHHbLIX B Pa3HbIX UCMbITATENBHBLIX NabopaTopusax MOXET OTnu4aTeCs, nabopaTopumn
MOTYT YCTaHaBnNUBaTb NEPMOANYHOCTb aHanM3a obpasyoB KOHTPONSA KayecTBa M AOMYCTUMbIX NPEAEenoB.

12.2 Ecnu pesynbTaTbl KOHTPOMS KayecTBa HE COOTBETCTBYIOT YCTAHOBMEHHbIM KOHTPOSbHbIM
npegenam, BbIMOJHAT KOPPEKTUPYIOLLME AENCTBUS, HanpuMep KOPPEKTUPOBKY Apenda u/munm nosTOpHYIO
KanubpoBky.

12.3 TpeunsnoHHOCTb ucCMbITaHUs obpasua QC pomkHa COOTBETCTBOBATb  MPELM3UOHHOCTM
HacToslLLero Metoaa.

13 MpeLnu3nOHHOCTb U CMellleHue

13.1 MpeUn3MOHHOCTL

MpeunsmoHHOCTb HACTOALLEero MeToaa YCTaHOBEeHa CTaTUCTUYECKUMM aHanu3om pesynbTaToB
MexnabopaTopHbIX UCCNea0BaHMUIA:

13.1.1 MoBTOPAEMOCTb (CXOAUMOCTb)

PacxoxxgeHne pe3ynbTaTtoB ABYX UCMbITAHWIA, NONYYEHHbIX OAHUM U TEM XEe ONepaTopom Ha OAHON U
TOM >Xe annapaTtype npu MOCTOAHHbIX paboymux yCroBMSAX HA WAEHTUYHOM WCMBITYEMOM MaTepuane B
TEYEeHUe ANUTENLHOrO BPEMEHU NPU HOPMAaNLHOM U MPaBUMLHOM BbINOMHEHWW HACTOALLEro MeToaa, MOXET
NPEBLICUTb 3HAYEHUSA, NpUBEAEHHbIe B Tabnuue 5, Tonbko B o4HOM cryqae u3 20.

13.1.2 BocnpoussoguMocCTb

PacxoxaeHue pesynbTaTtoB ABYX €AWHWYHbIX HE3aBMCUMbIX WCMbITAHUA, MOSYYEHHbIX Pa3HbIMU
onepaTopaMu B pasHbix nabopaTopusix Ha MOAEHTUYHOM UCMbLITYEMOM MaTepuane B Te4eHWe AnUTerbHOro
BPEMEHU NMPU HOPMarnbHOM U MPaBUNBHOM BbIMOMHEHUM HACTOALLEro METOAA, MOXET NPEBLICUTL 3HAYEHMS,
npuBeaeHHble B Tabnuue 6, TONbKO B 04HOM cryyae u3 20.

MpumeyvyaHue 5 — MpeynsnoHHOCTb ANS BbIGpaHHLIX 3Ha4YeHuit X B Tabnuuax 5 u 6 npusepeHa B
Tabnuue 7.
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3nemMeHT

[NoBTOpsiemocTb, % Macc.

docop 0,0060

Cepa 0,01648(X" + 0,0141)%8
Kanbuui 0,008795(X + 0,0120)%°
LinHk 0,003274 X%%

A) X — cogepxanue anemeHTa (% Macc.).

Tabnuua 6 —Bocnpon3soanmocTb

3nemMeHT Bocnpon3sogmmMocTtb, % Macc.
docop 0,0199
Cepa 0,1024(X" + 0,0141)°8
Kanbuuii 0,1492(X + 0,0120)°°
LinHk 0,02165 X2

A X — cofepxanmne anementa (% Macc.).

Tabnwuuya 7 —ToBTOPAEMOCTb M BOCNPOU3BOAUMOCTb

X, % macc. [oBTOPSAEMOCTH | Bocnpon3BoanmMocTb
docdop
0,02 0,006 0,020
0,05 0,006 0,020
0,15 0,006 0,020
0,30 0,006 0,020
Cepa
0,05 0,002 0,011
0,10 0,003 0,018
0,50 0,010 0,060
1,00 0,017 0,104
Kanbuwuii
0,02 0,002 0,027
0,05 0,002 0,037
0,10 0,003 0,050
0,50 0,006 0,107
1,00 0,009 0,150
LInHk
0,01 0,001 0,007
0,05 0,002 0,10
0,10 0,002 0,012
0,15 0,002 0,014
0,30 0,002 0,016

13.2 CMmeleHne

CMelLeHNe pe3ynbTaTOB WCMbLITAHUA NO  HaCTOsILLEMY MeToay

OTCYTCTBYET STANOHHbIN MaTtepuan.

HEe YCTaHOBIEHO,

MOCKOJIbKY
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MpunoxeHue X1
(cnpaBouHoe)

PekomeHaauuu ana aHanuTUKa

X1.1 KioBeTbl CrieayeT 3aKpblBaTb TONbKO PEKOMEHAYEMbIMU NNeHKamu. MonuaupHbIe NNEHKU MOTYT
coaepxaTb NpUMecH KpemHus, ocdopa n KanbLus.

X1.2 Ecnum B npubope WCNONb3ylOT BTOPUYHOE 3alUMTHOE CTEeKMo, nepea KaxabiM M3MEpeHunem
Heobxoaumo ybeauTtbesa B ero unctote. Mpyu COMHEHUSIX €70 3aMEHSIIOT.

X1.3 HeoGxogumo wusberaTb 3arpsisHEHMs NNEHKU, 3aKpbiBawLlel KioBeTy. He npukacawTcs K
NMOBEPXHOCTU MIEHKM.

X1.4 MneHka gosmkHa BbITk NNOCKOIA, B KIOBETE JOIMKHbLI OTCYTCTBOBATL NY3blpbKM BO3AYXa.

X1.5 Mpu ncnonb3oBaHMM HOBOFO KOHTEMHEpa UNM NapTuM MIEeHOK HeoOGXoAuMO NpoBepuTb paboTty
npubopa ¢ ucnonb3oBaHmem o6pasLa KOHTPONs KaYecTBa.

X1.6 Ecnu pesynbTaTbl npoBepku obpasua KOHTPOMNS KavyecTBa He COOTBETCTBYIOT KOHTPOSIbHbIM
npegenam, cnegyet BbINOMHUTL KOPPEKTUpyowme aencteus. MocTtaBwuk npubopa mMoxeT obecneuntb
pekomeHaauuu ANst NOArOTOBKMU NEPEYHS KOPPEKTUPYIOLLMX AeiCTBUIA.

X1.7 Ona noaTBepXaeHna YMcToTol npubopa cnegyeT nepuoagnyecku aHanuampoBaTtb pacTBOPUTENb B
KayecTBe AONONMHUTENLHOrO 06pasLa KOHTPONS Ka4ecTRa.
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