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MpeaucnoBue

Llenun, ocHOBHbIE NMPUHLMNBI M NOPAJOK NpoBeAeHNs paboT No MeXrocy4apCTBEHHON cTaHa4apTusauum
yctaHoBneHsl FOCT 1.0—92 «MexrocygapctBeHHasa cuctema ctaHaapTusaumnm. OCHOBHbIE MONOXEHUS» Y
FOCT 1.2—2009 «MexrocygapcTBeHHaa cuctema ctaHgaptusauni. CtaHaapTbl MEXrocy4apCTBeHHbIe, npa-
BMMa 1 pekoMeHdaLunu Mo MexrocyaapcTBeHHon cTaHaapTu3auny. Mpasuna paspaboTku, MPUHATUSA, NpuMe-
HeHWs, 0OBHOBNEHUSA U OTMEHBI»

CBepeHus 0 cTaHpapTe

1 NMOArOTOBNEH ®enepanbHbIM rocy4apCTBEHHBIM YHUTAPHBIM NpeanpuaTvem «Bcepoccuitckuin
HayJHo-MUcecneaoBaTebCKUA LEHTP cTaHAapTM3aumnm, MHopMaL i n cepTuduKaLmMm coipbsi, MaTepnanos 1
BewecTs» (Pryrn «BHNLICMB»)Ha ocHoBe cOBCTBEHHOIO ayTEHTUYHOIo NepeBoaa Ha PyCCKUA A3biK CTaHdap-
Ta, ykazaHHOro B NyHKTe 4

2 BHECEH ®egepanbHblM areHTCTBOM MO TEXHUYECKOMY PEerympoBaHnio U MeTponornm

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO cTaHOapTu3auumn, MeTpomnorMnm n cepTudukaLm
(npoTokon oT 7 nioHa 2013 1. N2 43)

3a NPUHATKE NporoocoBann.

KpaTkoe HaumeHoBaHWe CTpaHb! Kop cTpaHbl CokpalleHHOe HaMMeHOBaHUe HAUMOHANbHOTO opraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTusauuu
KasaxcTaH KZ loccTangapt Pecnybnukn KasaxctaH
Kupruams KG KeipreisctaHgapT
Pocens RU Pocctangapr
TampKrukncTaH TJ TapxukcTangapT

4 HacToswwi ctaHgapT ugeHtndyeH ctaHgapty ASTM D 4294—10 Standard test method for sulfur in
petroleum and petroleum products by energy dispersive X-ray fluorescence spectrometry (CtaHaapTHbIN
mMeToa onpeaeneHusa cepbl B HeT 1 HedTenpoayKTax 3HeprogMcnepcuoHHONW peHTreHonyopecUeHTHON
cnekTpoMeTpuen).

CtaHgapT ASTM paspabotaH nogkommutetom D02.03 no anemeHTHOMY aHanusy komuteta ASTM D02 no
HedTenpogyKTam 1 CMa3oyHbIM MaTep1anam.

MepeBog ¢ aHrNUnCKoro Asbika (en).

HacTosiuumn ctaHgapTt noarotosneH Ha ocHoBe FOCT P 51947—2002 «HedTb n HedTenpoaykTel. Onpe-
Aenexuve cepbl METOA0M 3HEPrOANCTIEPCUOHHOW PEHTreHOMNYOpEeCUEHTHON CNeKTPOMETPpUAY.

OdmumanesHele akzemnnspel cTaHaapTa ASTM, Ha 0CHOBE KOTOPOro NOAroTOBMEeH HACTOSILLMIA MEXIOCY-
[apCTBEHHbIN CTaHAapT, cTaHAapThl, HAa KOTOPbIE AaHbl CChINKK, UMetoTca B PeaepansHOM MHGOpMaLMOHHOM
boHae TEXHUYECKUX PErNTaMEHTOB U CTaHAapTOB.

HanmeHoBaHune HacTosLero ctaHgapTa U3MeHeHO OTHOCUTEfbHO HAaMMEHOBaHUSA YkasaHHOTo cTaHAap-
Ta ansanpvseaeHus B cooteeTcTBUe ¢ FOCT 1.5—2001 (nogpasaen 3.6).

CBefieHUsA 0 COOTBETCTBMU MEXIOCYyAapCTBEHHLIX CTaHAAPTOB CCLINOYHBLIM CTaHAapTaM NnpuseaeHsl B
JononHutensHoM npunoxeHun JA.

CTteneHb COOTBETCTBUS — uAeHTUYHas (IDT)

5 Mpukaszom PegepanbHOro areHTCTBa No TEXHUYECKOMY perynupoBaHuio  MeTposorni oT 14 asrycTa
2013 r.Ne 513-cT MmexrocyaapctBeHHbI ctaHgapT FOCT 32139—2013 BBeaeH B AeACTBUE B KaYeCcTBe Hauuo-
HanbHoro ctangapTta Poccuiickon deaepaumu ¢ 1 uiona 2014 r.

6 BBEJEH BMEPBbLIE
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UHbopmauyusi 06 uaMeHeHUSX K HacmosiueMy crmaHdapmy rybrukyemcs 8 exke200HOM UHGhOpMayUOH-
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yuarnsHom calime ®edepalibHO20 a2eHMcMmea 10 MEXHUYECKOMY peaynuposaHuo U Memposioauu 8 cemu
UHmepHem
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M E X T OO CVYOAPGCTH BETUHHUDbB H# CTAHAOLAPT

HE®Tb N HE®TENPOAOYKTbI

OnpeaeneHune copepXaHusa cepbl METOAOM 3Heproaucne pCUOHHOWM
peHTreHodnyopecLieHTHON CneKTpoMeTpun

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

DaTta BBegeHnsa — 2014—07—01

1 O6nacTb NnpMMeHeHUs1

1.1 HacTosawwii cTaHaapT ycTaHaBnMBaeT MeToA onpeaeneHuns obLlero cogepxaHus cepbl B HedpTu n
HedTenpoaykTax, NpeAcTaBnsoWmnX cobol ogHodasHble NPOAYKTEI U XUAKOCTU B YCNOBUSX OKpyXatoLlen
cpeabl, CNOCOBHbIE PasXMKaTLCA NPU YMEPEHHOM HarpeBaHUn Ui pacTBOPUMbIE B YrNeBOA0POAHLIX pacTBO-
putenax. Takumu npoayKTaMmm IBNSA0TCA AU3eNbHOe TONMBO, PeaKkTUBHOE TOMMNBO, KEPOCUH, Apyrue ANCTU-
naTl HedpTu, HadTa, HebTAHOM ocTaTok, 6a30BOE CMa30UHOE MACo, rapaBIMyYeckoe Macro, chipast HedTb,
HEe3TUNMPOBaHHBIN BEeH3VH, 3TaHoMNbHOE TOMNMBO, BUoaM3enbHOE TOMIMBO (CM. MpUMedaHue 2) U apyrue
nofao6Hble HedbTeNpoayKThI.

MpnumedaHue 1— Tonnmea, cogepxalme B KAUECTBE OKCUIEHATOB 3TaHOM UMM METaHOI, KOHLEHTPauus Ko-
TOPOTO NPEBbLILAET 3HAYEHUE, yKazaHHoe B Tabnuue 1, MOryT 6biTb MCMNbITaHbI HACTOALWMM METOAOM, HO ONpeaeneHusi npe-
LUM3NOHHOCTU U OTKIMOHEHUS K HUM HENPUMEHUMBI (CM. NpunoxeHue X3).

Mpumevanune 2— Cuenbio obecneveHnss TOHHOCTU pe3ynbTaToB UCTbITaHUI 06Pa3LOB C BLICOKUM coAep-
XaHuem kucnopogaa (6onee 3 % macc.) oHm gonxkHel 66T pazbaBneHsbl, kak ykasaHo 8 1.3, unu gomxeH 6biTb NpoBeaeH
noabop maTpuubl, COOTBETCTBYIOLWEN 06pa3Ly.

Tab6nwuuya 1— CoaepxaHne meLualowmx komnoHeHToe?

HaumeHoBaHue anemeHTa Honyctumoe copepxanue, % macc.

docchop 0,3

LnHk 0,6

Bapun 0,8

CeuHeun 0,9

Kanbuun 1

Xnop 3

OraHon (cM. npumeyvanve 11) 8,6

Metanon (cm. npumeyvanve 11) 6

MeTtunogsble admpsbl xxupHbix kucrnot (FAME) 5

A CopepxaHusi BELLECTB B HACTOsILEH Tabrmue Gbinu onpeaerneHs! MyTem pacHeTta CYMMbI NPOU3BEAEHNI MACCO-
BOro Ko3hdunLUmMeHTa NOrMoLLEHNS] HQ MACCOBYIO A0NI0 KAXA0ro NPUCYTCTBYIOWEro anemeHTa. PacyeT 6bin npoBeaeH
Ans pas6aeneHHbIX NpeacTaBUTeNbHbIX 00pa3suoB, cogepxalmx okono 3 % mewatowmx sewecTts n 0,5 % cepbl.

UspaHvne obmumanbHoe
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1.2 MexnabopaTopHbIMU UCTILITAHUSIMK NPK onpeaeneHUn NPeLU3UOHHOCTU BbINO YCTaHOBNEHO, YTO
AuanasoH onpejerieHns cepbl HacTOAWMM MeToaoM cocTasnseT oT 17,0 mr/kr 0o 4,6 % macc. OueHka 06bean-
HEeHHOro npeaena konuyecTseHHoro onpegeneHust (PLOQ) HacTosiLero MeToaa UCMbITaHWUS!, paccuMTaHHas
no ASTM D 6259, coctasnsieT 16,0 mr/kr. Mockonbky o6opyaosaHue, npeacTaBneHHOE HACTOALLIMM METOAOM,
MOXET OTNNYATLCA MO YYBCTBUTENBHOCTU, TO NPUMEHUMOCTb HACTOALLEro MeToAa UCNbITaHuA Ans coaepxa-
HUS1 cepbl NPUBNU3UTeNLHO MeHee 20,0 Mr/Kkr AomkHa onpeaensATbesl B KaXKAOM KOHKPEeTHOM cnydae. OueHka
npegena obHapyXeHWa paBHa TPexXKpaTHOMY CTaHAAPTHOMY OTKIMOHEHWUIO BOCNPOW3BOAUMOCTU, a OLeHKa
npedena KonM4ecTBEHHOro onpeaeneHus’) — aecatMkpaTHOMY CTaHAAPTHOMY OTKMOHEHMWIO BOCNPOM3BOAN-
MOCTW.

1.3 O6pasupl c cogepxxaHmeM cepbl bonee 4,6 % Macc. MoryT 6bITb pazbaBneHbl Takum 06pasom, YToObI
cofepxaHue cepbl B pazbasneHHOM NpoayKTe HaxoAunoch B AuanasoHe onpeaeneHus, npeycMoTpeHHOM
HacToALWNM MeToAOM ucnbiTaHUA. Mo cpaBHeHUIO ¢ Hepa3baBneHHbIMU 06pasLamMu, pazbaBneHHble 06pasLbl
MoryT aasatb 66nbLuMe owmnbku, Yem NpuBeaeHHbIe B pasaene 16.

1.4 NcnbiTaHna neTyunx o6pasuos (Takux, kak OeH3MH C BLICOKUM AaBNeHNeM HacbllLieHHBIX MapoB Unu
nerkve yrnesoaopoabl) MOryT He COOTBETCTBOBATb YCTAHOBNEHHOW MPELM3NOHHOCTU U3-3a U3bupaTtenbHbIX
noTepb Nerkux NPoAyKTOB BO BPEMS UCTILITAHUS.

1.5 OcHOBHbIM AONyLLIEHAEM HACTOSILLEr0 MeTOAa UCTIbITaHUS IBNSIETCA NPEANONoXKEeHUe, YTO MaTpuLLb
CTaHaapToB 1 06pa3LoB XOPOLO COOTBETCTBYIOT APYr APYrY WK YTO pasnMuna B Matpuuax yuteHsbl (5.2).
HecooTBeTcTBME MaTpUL, MOXeT BbiTh BbI3BAHO pacxoxaeHuamn B cootHoweHuu C/H mexay obpasuamu u
cTaHgapTamu (CM. pasgen 5) Unuv npucyTcTBUEM APYrMX reTepoaToMoB.

1.6 3HaveHus B eanHuuax cuctemsl CU paccmatpuealoT kak ctaHgapTHele. B HacToswem ctaHgapTe
apyrne e AMHULLbI U3MEPEHUS HE UCTIONb3YIOT.

1.7 BHacTosilem cTanaapTe He NpeycCMOTPEHO paccMoTpeHune Bcex BonpocoB obecneyveHus 6esonac-
HOCTW, CBSI3aHHbIX C ero npumeHeHneM. lNonb3oBaTenb HacToAWero cTaHaapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOBMNEHWE COOTBETCTBYHIOLLMX MPpaBuI Mo TeEXHUKe 6e30M1acHOCTU U OXpaHe 3A0POBbA NepcoHarna, a Takke
onpeaenseT LenecoobpasHoCTb MPUMEHEeHUs 3aKoHoAaTENbHBIX OrpaHUYEHUI Nepes ero UCNoNb3oBaHUEM.

2 HopmaTuBHbIe CCbISIKK

Ona npuMeHeHNs HacTosLLero cTaHaapTa HeobXoaAnMbI crieaytoLLme cebifiovHble AOKYMeHTHI. Ana Hega-
TUPOBaHHBIX CCbINOK MPUMEHSAIOT NocriegHee 13gaHue CChlIfIOYHOTro AOKYMeHTa (BKMoYas BCe ero UsmeHe-
HUA)2),

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (Pykosogctso no
py4Homy oT6opy Npob HedhTH 1 HEPTENPOOYKTOB)

ASTM D 4177 Practice for automatic sampling of petroleum and petroleum products (PykosoacTso no
aBToMaTuyeckomy oT6opy Npob HedTU N HedpTENPOAYKTOB)

ASTM D 6259 Practice for determination of a pooled limit of quantitation (PykoBoacTso no onpeaene-
HUIo 06 beAMHEeHHOro Npeaena KoNMYecTBeHHOro orpeaeneHus)

ASTM D 6299 Practice for applying statistical quality assurance and control charting techniques to
evaluate analytical measurement system performance (PykoBoAcTBO Mo NPUMEHEHUIO CTAaTUCTUYECKMX Npue-
MOB obecrneyeHns KayecTBa U KOHTPOMbHbBIX Anarpamm Anst oLeHKN paboTel aHaNUTUYECKON U3MepUTeNbHOM
CUCTEMBI)

ASTM D 7343 Practice for optimization, sample handling, calibration, and validation of X-ray
fluorescence spectrometry methods for elemental analysis of petroleum products and lubricants (Pykosoactso
no ontuMmusaumm, pabote ¢ obpasuamu, KanubpoBke W MPOBEpPKE METOAOB PEHTreHOMyopecLEeHTHOM
CMeKTPOMETPUMN ANS ANeMEHTHOro aHanmnsa HedTenpoayKTOB 1 CMa30YHbIX MaTeprarnos)

ASTM E 29 Practiceforusing significantdigits in test data to determine conformance with specifications
(PyKoBOACTBO MO NPUMEHEHWIO 3HaYaLMX LMdP B AaHHbIX UCMbITAHWA 4N onpeaeneHns CoOoTBETCTBUS crneun-
dukaLmnsam)

) Analytical Chemistry, Vol. 55, 1983, pp. 2210—2218 (AHanutnyeckas xmmusi, Tom 55, 1983 r., c. 2210—2218).

2) Mo sonpocy craHgaptoe ASTM cnegyet nocetuts ASTM website, www.astm.org unn obpatutbes k cnyx6e
ASTM no paboTe ¢ knmeHTamu Ha service@astm.org. OTHocUTENBHO TOMa eXerogHoro c6opHvka ctangaptos ASTM cne-
ayet obpaTtnTbes Ha cTpanuuy ASTM Website standard’s Document Summary.

2
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3 CywHocTb MeTOAA

3.1 VcnbiTyeMblit o6paseL, noMeLLatoT B Ny4oK fyvei, ucnyckaeMbix peHTreHoOBCKol Tpy6koit. Uamepsi-
0T pesybTupyloLee Bo3OyXAEHHOE XapakTepucTuieckoe peHTreHOBCKOE U3MNyYeHne 1 Ans nonyveHns sHa-
YyeHus obliero cogepxkaHusi cepbl B NpoLEHTax No Macce UNU MUIMrpaMmmax Ha KunorpamMmm CpasHUBatoT
MonyYeHHbIN CUrHan cHeTYMKa UMMNYIbCOB C CUrHaNamm, Nony4eHHbIMU MPU UCNBITAHUKN 3apaHee NPUroToBEeH-
HbIX KanMbpoBOYHbIX 06pasLoB, KOTOpble OXBaTbIBAOT WUCCNeAyeMbld AuanasoH KOHLEeHTpauuii:
0,0 % macc. — 0,1 % macc.; 0,1 % macc. — 1,0 % macc.; 1,0 % macc. — 5,0 % macc. (ASTMD 7343).

4 HasHayeHue ¥ NpUMeHeHue

4.1 Hactoswuin meToa UcnbiTaHUs! obecneunBaeT GbICTPOE U TOUHOE onpeaernieHne obLero coaepxa-
HUs1 cepbl B HedbTn K HedpTenpoagykTax NPy MUHAUManNbHOWU NoarotoBke obpasua. ObbluHOE Bpems aHanusa
obpasua coctaensaeT oT 140 5 MuH.

4.2 KayecTBO MHOTMX HEOTENPOAYKTOB CBSI3AHO C KONTMYECTBOM MPUCYTCTBYIOLLEN B HUX cepbl. MHOop-
Mauus 0 coaepkaHumn cepbl Heobxoauma Ans npon3BoAcTBeHHbIX Lenei. Kpome Toro, Ha hegepanbHOM, rocy-
AapCTBEHHOM N MECTHOM YPOBHSIX AENCTBYIOT perfiaMmeHTbl, KOTOpble OrpaHU4MBaloT coaepKaHue cepbl B
HEKOTOPbIX TONNNBAX.

4.3 Hactoswuin metoa vcnbiTaHusl npegycmaTpyBaeT cnocob, no3BonsowmMi onpegenntb cooTBeT-
cTBME HedTEeNPOAYKTOB TEXHUYECKAM YCIIOBUAM UM OrpaHUYeHUsIM NO COAEP>KaHUIo Cepbl, YCTaHOBIIEHHbIM
pernameHTamu.

4.4 EcnuHacTosAwmin meToa NnpuMeHstoT K HedpTenpoayKTam ¢ MaTpuLei, 3HaunTenbHO OTNUYaloLWencs
OT MaTpuLbl KaNMBPOBOUHLIX MaTepUanoB, ycTaHOBNEHHbIX B 9.1, TO NpU NpeAcTaBneHUn pe3ynbTaToB crieqy-
eT cobntogatb NpeaynpexaeHns U pekoMeHaaLmm, ykasaHHble B pasgene 5.

5 Momexwm

5.1 CnekTpanbHble noMexy o6ycrnosneHbl 6rIM30CTbi0 XapakTepUCTUHECKUX PEHTIEHOBCKUX NINHWI 3ne-
MEHTOB, codepxallnxcs B obpasLe, 1 orpaHUY4eHHON CNoCoBHOCTLIO AeTeKTopa NONHOCTLIO PasaensTh UX.
B pesynbTaTe 06pasytoTca cnekTpanbHble MUKX, KOTopble NepekpbiBatoT Apyr Apyra. CnekTpanbHble nomexu
MOryT BO3HMKaTb 0T 06pasLoB, cogepxallmx ankuncBuHeL, KpeMHuia, chocdop, KanbLmWia, Kanuii, ranoreHnabl u
YacTuULbl KaTanusaTtopa B KOHLEHTPaLUsX, MpeBbiaoWX 4eCATYIO YacTb N3SMEePEHHON KOHLEHTpaunun cepbl
1nn 6onee YeM HECKOMbLKO COT MUMAUIPaMM Ha KurorpaMm (ppm). [ns BBeAeHUs NoNpaBokK Ha NoMexu cneay-
eT 06paTUTLCA K UHCTPYKLIMKA N3roTOBUTENS.

5.2 3dbdekTbl MaTpULbl 06YCNOBNEHbI USMEHEHUSIMU KOHLIEHTPaLIMI 3NeMEHTOB B 0bpasue. 3Th uame-
HeHWA HenocpeacTBEHHO BIUAIOT Ha NOrNoLeHUe PeHTIeHOBCKNX JTyYei U N3MEHSIIOT UHTEHCUBHOCTb N3Myye-
HUSA Kaxxaoro anemMeHTa. Hanpumep, npucaaku, yry4dwarolme akcnnyartalnoHHbIe XapakTepucTUKn, Takne Kak
oKcureHaThbl B 6eH3UHe, MOTyT BRNATL Ha cogepxaHune cepbl. Jpyrue, cBsisaHHbIe C MaTpULLE NOMEexu, MoryT
BO3HUKHYTb U3-3a NPUCafokK, codepKallnx Taxerble MeTanbl, ankunceuHeLl, Takue afieMeHTbl, Kak KpeMHUH,
choccbop, kanbLumia, kKanuin v ranoreHnasl, 0co6EeHHO eCIIM OHN NPUCYTCTBYHOT B KOHLIEHTPALIMSIX, NPEeBbILLIAoLLUX
AECATYI0 YacTb N3MEPEHHON KOHLEeHTpaLun cepbl U 6oriee Yem HeCKOSbKO COT MUMIIMTPaMM Ha KUIorpamMm
[yacTei Ha MURUOH (ppm)]. ST TUNLI NOMEX BCeraa NPUCYTCTBYIOT NPy peHTreHodITyopeCcLEHTHOM aHanumse
N HEe NMEeIOT OTHOLLIEHWS K CrieKTparnbHbIM MoMexam.

5.3 KomneHcuposatb ob6a TWna nomex, ykasaHHblx B 5.1 1 5.2, B cOBpeMeHHbIX Npubopax MOXHO,
ncnonb3ys BCTPOEHHOE nporpammHoe obecnedeHne Ans obpaTHOW CBEpPTKU CMEKTPOB WU BHECEHUEM
rornpasKkv Ha NepeKpbiBaHne 1 MornpasKv Ha MeXaNeMeHTHOE BIWsHME CNOMOLLIbH MHOXXECTBEHHOW perpeccum
WK gpyrux MaTeMaTuyecknx MeTodos.

5.4 OB6bI4HO HedTenpoayKThl, MMetoLIMe COCTaB, OTNNYaOWMIACA OT Macen, ykasaHHbIX B 9.1, MoryT
6bITb UCMBITAHbI CO CTaHAaPTaMU, NMPUrOTOBMAEHHBIMU Ha OCHOBE MaTepuarnoB ¢ TEM Xe CaMbiM UMK aHarnory-
HbIM cocTaBoM. TakuM o6pa3om, 6eH31H MOXKHO MOAENNPOBATbL CMELUMBAHNEM M300KTaHa C TOJTYONOM B COOT-
HOLUEHMUW, KoTopoe NPUBMKaeTCsl K UICTUHHOMY COAeP>KaHNIo apoMaTUYECKUX YreBOA0POA0B B UCTILITYEMbIX
obpasLax. UcnbiTaHus cTaHaapToB, NoMyYeHHbIX U3 ModenuposaHHoro 6eH3nHa, 4OIKHbI NPUMBOAUTL K bonee
TOYHbIM pesynbTaTam, YeMm pe3ybTaThl UCTbITaHWI, NoNy4YeHHble ¢ Ucnornb3oBaHuem benbix macen. MNMpeano-
)XeHWs No ucnosnb3oBaHuo pasbasutenel npusegeHsl B Tabnuue 2.
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Tabnwnuya 2 — Pasbasutenn matpuubl

Marpuua Pasbasutens matpuubl AnbTepHaTUBHBIA pa3baBuTent
Iv3enbHoe ToNNuBo n3enbHoe TONNUBO KepocuH
JlurpovH KepocuH —
KepocuH Kepocun Hu3enbHoe TONNMBO
OctaTto4Hble NpoAyKTbl CmasouHoe macno MOWH?
ba3oBble cMa3ouHble macna CmasouHoe macno MowL®
M'mapaenuyeckoe macno CmasouHoe macno MOwL®
Coblipasi HedbTb CMa30uyHOoe Macno MOWH?
PeaktnsHoe TONnNuBo KepocuH —
beHavH beHauH —
A Taxenoe 6enoe MUHEPanbHOE MACHO.
® Nerkoe Genoe MuHepanbHOe Macro.

MpunmevaHnune 3 —[ns HedTenpoaykToB, CoAepXalWmMxX B3BELIEHHYIO BOAy, pekomeHgyeTcs obe3poantb
obpasey nepeg NpoBeaeHUEM UCTbITaHUs, unu obpasey, [ONXeH 6biTb TWAaTENbHO FOMOrEHNM3NPOBaH U HEMEANEHHO
ucnbiTaH. [Momexyn — makcumManbHble, ecrnv Boga obpa3syeT cnon Haj Npo3paYyHoii NNEHKON, YTO NPUBEAET K USMEHEHUIO
MHTEHCUBHOCTW PEHTTEHOBCKUX NyYel Npu onpeaenerdun cepbl. OaHUM M3 METOA0B NOIHOIO yAaneHus BoAbl ABNSAETCA
LueHTpudyrnpoeaHve obpasua B YCNOBUSIX FEPMETUYHOCTU M NpU cobriofeHnn Bcex mep no o6ecneyveHnio CoxpaHeHus
LLenoCTHOCTM UcnbITyemoro o6pasua.

6 Annapatypa

6.1 OHeproaUCNepCUOHHbLIN PEHTreHO(NyopeCLEeHTHLIW CeKTPOMEeTp

UcnonbaytloT nobble SHeprogMcnepCUoHHble peHTreHodyopecueHTHbIe CNeKTPOMEeTpbl, ecrnu uX
KOHCTPYKLIMA BKMOYAET yKasaHHble ganee yCTpPONCTBA U pesynbTaThl, NONyYEHHbIE Ha TAaKOM CnekTpoMeTpe,
3KBMBANEHTHbLI NOMyYeHHbIM Ha obpasLax, NpeAcTaBNALWNX UHTepec. KOHCTpYKLUUA AOMKHA BKMNOYaTb cre-
Aayrolime ycTpoincTea:

6.1.1 NCTOYHUK PEHTTEHOBCKOIO U3Ny4eHuUs ¢ aHepruen Bo3byxaeHus 6onee 2,5 kaB.

6.1.2 CbemHyto kioBeTy ana obpasua gnameTpom He MeHee 10 MM CO CMEeHHbLIMU, NPOMyCKaroLMMK
PEHTreHOBCKME N4 OKOLLIKaMU U3 NNaCTUKOBOW NNeHKN, obecneynsatoLyto rnybuHy obpasua He meHee 4 MM.

6.1.3 JeTekTop peHTreHOBCKOro U3nyyYeHus ¢ BbICOKOW YyBCTBUTENBHOCTBLIO U paspeLuaioLlei cnocob-
HOCTbIO (NOMHast LWUpUHa Ha nonosuHe makcumyma, FWHM), He npesbiwatowen 800 3B npu 2,3 kaB.

6.1.4 dunbTpLl NN Apyrre cpeacTea, NO3BONAIOWNE OTASNNTL U3NyYeHne cepbl K 0T ApYroro peHTre-
HOBCKOTO U3Nny4eHus 6onee BbICOKOW 3HEprun.

6.1.5 OnekTpoHHble yCTPOUCTBa Ansl npeobpa3oBaHUA curHana n obpaboTkm gaHHbIX, KOTOPbIe BKIHOYa-
OT CHET UHTEHCUBHOCTU PEHTIEHOBCKOro U3NYYEHUA He MeHee YeM Mo ABYM 3HepreTU4ecKnuM 3oHaM, Monpasku
Ha cnekTpanbHble HanoXeHua U NnepeBo UHTEHCUBHOCTU PEHTFEHOBCKOro U3NyYyeHnUsi cepbl B coAepXXaHue B
npoueHTax no macce.

6.1.6 CnekTpoMeTp AOMKEH UMEeTb YyBCTBUTEIIbHOCTb NPU OMTUMASIbHBIX YCIIOBUSIX U3MepeHust Anst
nU3MepeHna KoHUEeHTpauumu cepbl Ha ypoBHe 0,05 % c olumbkoi, CBA3aHHOW CO CTaTUCTUKOW cHeTa C OAHUM CTaH-
OapTHBIM OTKIoHeHneM He Gonee 0,5 %, No cpaBHeHUO ¢ ypoBHeM 500 mr/kr. DTo TpeboBaHNe OTHOCUTCSA K
obpasuam ¢ cogepkaHnem cepbl MeHee 1000 Mr/kr.

6.1.7 Oucnnen unu npuHTep, BLIBOAALLNA NOKa3aHUA cofepXaHus cepbl B NpoLeHTax no Macce u/unu
MUNAUrPaMMax Ha KUnorpamMm.

6.2 AHanuTu4eckue Becbl

MCI‘IOﬂbSYIOT aHanuTu4eckne Becbl C TO4YHOCTbLIO B3BelLMBaHUA U pa3pelleHnem 0,1 MIrunpegernom B3Be-
wusaHna ao 100r.

MpumeyaHune 4 — Skcnnyataumio CneKTPOMETPOB C PEHTTEHOBCKMMU TPyGKaMuy OCYLLECTBNSIOT B COOTBET-
CTBUM C UHCTPYKLMAMMN NPOM3BOANTENA NO TexHuke 6e3onacHocTy.

4
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7 PeaKkTuBbI

7.1 YuncroTta peakTuBoB

Mcnonb3aytoT peakTuBbl kBanudpukaunm v. 4. a. Ecnv HeT apyrux ykasaHuin, peakTuebl 4OKHbI COOTBET-
cTBOBaTb cneundukaumam KomuteTa no aHannMTUieckum peaktmsam AMeprkaHCKoro XMMmudeckoro obLlecTsa
(ACS)"). [onyckaeTcsa UCMoNb30BaTh peakTUBLI APYroil KBanudukaLim npu yCroBum, YTO OHU He CHUXKALOT ToY-
HOCTb orpeaeneHus.

7.2 On-r-6ytnncynbcug (DBS) — ctaHOapT BbICOKOW CTeNeHW YUCTOTbl, CepTUMDULMPOBAHHBIA MO
cogepxaHuio cepbl. CepTndnLMpoBaHHOE coaepKaHne cepbl UCNOMb3YIOT NPU pacqeTe TOYHBbIX KOHLEHTpa-
LM KannBpoBoYHbIX cTaHAapTHLIX pacTBopoB (9.1). (MpeaynpexaeHne — Ou-H-6yTuncynbcuma orHeonaceH
N TOKCWYEH.)

MpumeyvyaHue 5— BaxHo 3HATb He TOMNBKO KOHLEHTPaLMIO CEpbl B AU-H-ByTUNCYnbduae, HO 1 CTENEHb YNCTO-
Thbl, T. K. TPUMECU TaKXKe MOTYT CoAepKaTb COeAUHEHUS Cepbl.

7.3 BelecTBo(a) ANA KOHTPONSA NonpaBku Ha Apeld (pekoMeHayeMoe)

YCTaHOBMEHO, YTO HECKOMbKO pasfMYHbIX MaTepunanos npurogHo Ansi NCMofib30BaHWs ANA KOHTPONA
nonpaeku Ha gpeind. CooTBeTCTBYIOWME 0OpasLbl B ka4ecTBe KOHTpONs apenda gomKHbl ObiTb CTabubHbI
npy HEOQHOKPATHOM BO3AENCTBUN PEHTIeHOBCKUX flydei. PekomeHayeTcs Ucnonb3oBaTth cTabunbHbe Xua-
KocTn, nogobHble nonucynbdUAHbIM Macnam, CTekNsHHble UM meTannudeckue obpasubl. He cneayet
NCMONBL30BATL XKUAKOCTU, CIPECCOBaHHBIN MOPOLUOK UM TBEPAble MaTepuanbl, KOTOPbIE U3MEHAOT CBOU CBOW-
cTBa Mpu BO3AENCTBAN PEHTTEHOBCKOro U3ny4eHus. MprMepbl NPUrogHbIX cepocoaepalimx matepuanos
BKITHOYAIOT BOCCTAHOBUMBIN XUAKAN HEDTAHON MaTepuan, MeTannMyYeckuin cnnas unu NNasneHbIn CTEKNAH-
HbI auck. CKopoCTb cHeTa Ans BelecTBa Ans KOHTPOsi BMECTe CO CHETOM BpeMeHU AoSkHa BbITb AocTaTou-
Ho, 4TOBbl OTHOCUTENbHas owmnbka cyeTa Gbina meHee 1 %. CkopocTb cyeTa Ana obpasua BewecTsa Ans
KOHTPOIs onNpeaensoT Bo Bpems Kanmbposku (9.2.1) neo Bpems aHanun3sa (12.2). OTn ckopocTy cHeTa UCnonb-
3YI0T ANs pacyeTa koadpduuneHTa nonpaeku Ha gapend (15.6).

7.3.1 Monpaeky Ha gpend 0bbIYHO BBOAAT aBTOMATUYECKM C MOMOLLbIO NPOorpaMmHoro obecneyeHus,
XOTS pacyeT MOXHO ferko caenatb BpyyHyto. 3HaueHue koadhduumeHTa nonpasku Ha aperd Ans BbicoKkocTa-
BUNbHBIX PEHTTEHOBCKUX CNEKTPOMETPOB HE MOXET 3HAaUUTENbHO OTNINYATLCS OT eAUHULI.

7.4 NonucynsdugHoe macno

MonucynbduaHoe Macno obbluHO NpeacTaBnsieT coboit HoHuNnonucynbduabl, cogepxalye U3BecT-
HOe MpoLeHTHOe codepkaHue cepbl, pasbaBneHHoe yrnesogopoaHon Matpuuei. (MpeaynpexaeHune —
MonucynbhuaHoe Macno MoXeT BbI3BaTb anfiepruieckyto peakLuuio).

Mpumevanune 6—TllonucynbhuaHole macna — 3TO BLICOKOMONEKYNAPHbIE Macna, coAepxalume BbiCOkne
KOHLUeHTpauum cepbl Ao 50 % macc. m xapakTepHbl xopolume usnmyeckme CBONCTBA: Takue, Kak HU3Kas BA3KOCTb, HA3Kast
NeTy4ecTb, ANUTENbHbIN CPOK XpaHEHWUsT; NMPU 3TOM OHU MOMHOCTLIO CMeLwwmBatoTcs ¢ 6enbiM macrom. MonucynsduaHsie
macna Bceraa KoMMepyeckn AocTynHbl. CoaepxaHne cepbl B KOHLEHTpaTe nonucynsuaHoro macna onpeaensior, pas-
GaBnsis ero 6ensiM Macnom, He CoepPXKalLUM Cepy, C NnocrieAyowmm NPSIMbIM CPABHUTENBHBIM AHANU3OM C 3TaNOHHLIMM
marepvanamm NIST (HaumoHanbHOro MHCTUTYTa CTaHAAPTOB U TEXHONOMMIA).

7.5 MuHepanbHoe 6enoe macno (MOW)

MuHepanbHoe 6enoe macno mapku «peaktus ACS» c coaepxaHuem cepbl MeHee 2 MI/Kr unv apyron npu-
rofHbln 6a30BbIN MaTepuarn ¢ cogepXxaHueM cepbl MeHee 2 Mr/kr. Mpu nposeaeHUN N3MePEHNIA HU3KOMO YPOBHS
cogepxaHus cepbl (MeHee 200 mr/kr) HeobxoaMmo cogepxaHue cepbl (Noboe ee cogepkaHne) 6asosoro
maTtepuana BKIIOUNTb B pacyeT KOHLeHTpauuu kanubposouHoro ctaHaapTa (9.1). Ecnu cogepxxaHue cepbl B
pacTBOpUTEne UNu peakTuBax He cepTUULMPOBAHO, UXNPOBEPAIOT HA OTCYTCTBUE cepbl. [iNs npuroToBneHus
KanMbpOBOYHBLIX CTAHAAPTOB UCTIOSb3YIOT Camble YACTbIE AOCTYMHbIE MapK XUMUYECKUX PeaKTUBOB.

1) Xvmuueckue peakTubl, crieumdmkaumm AMepUKaHCKOro XUMUHeckoro obuecTea, AMEpUKAHCKOe XMMUYecKoe
o6uwecteo, Washington, DC. Mo ucnbiTaHusiM peakTMBOB, HE BKITIOUEHHBLIX B CNUCOK AMEPUKAHCKOTO XMMUYECKOTo oG ec-
TBa, crnepyet obpawarbes B Analar Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K., and the United
States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.
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7.6 MneHka, nponyckaloLas peHTreHoBCKUe nyyu

WcnonbaytoT Mobyto NieHKy, yCTORUNBYIO K AEMCTBUIO UCMbITYeMoro obpasLia, He coaepallyto cepy 1
MPOMYCKatoLLYH PEHTIEHOBCKME NMyuu. MpUrogHbIMK ABASIOTCA NNEHKN U3 NoNuacupa, NonMnponuieHa, nomnu-
kapGoHaTa 1 nonuamuaa. OaHako 06pasLibl ¢ BEICOKMM COAEPKaHNEM apoMaTUHECKUX YIIeBoAcPOa0B MOTyT
pacTBOPATHL NMEHKM M3 NONUNPONUIeHa, nonvkap6oHaTa u nonuadupa.

7.7 MNpoayBOYHLIA ra3 — renumn

Heobxoaumo criegosaTb pekoMeHAaLUMsAM N3roTOBUTENSA B OTHOLLEHWW TpeboBaH Wi Mo UCMONb30BaHUIO
renvs B ka4ecTBe NpodyBOYHOro rasa.

7.8 a3 ans cyeT4ymKkoB NpubopoBs, 060pPYAO0BaAHHBLIX MPOTOYHLIMU MPOMNOPLMOHANBHBIMU CHETYMKaMW.
YUncToTa rasa ons c4eTYMKOB AOSKHA COOTBETCTBOBATL creundukaLun, NpeaocTaBnsaeMon usrotoputenem
obopyaoBaHus.

7.9 KioBeTbl 4ns ob6pasLoB, COBMeCTMMbIE C 06pasLom 1 TpeGoBaHUSIMU K KOHCTPYKLMU CNeKTpoMeTpa.
Mpw UcnblITaHUKM HedbTenpoayKTOB C OYEHb HU3KUM coaepkaHuem cepbl (MeHee 50 Mr/kr) npeanoYTUTENbHbI
oaHopa3oBble KIOBETHI.

7.10 O6pasubl 4NA NPOBEPKM KannMbpoBKM — NOpLMK 0gHOro UK Gonee XUakux ctaHaapTHbIX o6pas-
LoB HepTU nnn HedTENPOAYKTOB C N3BECTHBIM UM CepTUULMPOBaAHHBIM coaepKaHUem cepbl (BKoYas
nonucyneduaHele macna, an-H-6yTuncynbdug, TuodeHsbl U T. N.), He UCNOfb3yeMble NPU NOCTPOEHWUMU Kanub-
POBOYHO kKpuBo. OBpasLibl ANa NpoBepKn KanNMGPOBKM A0MKHBI BbITh UCMONb30BaHbLI NPY oNpeaeneHumn npe-
LUM3NOHHOCTMN U TOYHOCTU HavarnbHOWM kanubposku (pasaen 9).

7.11 O6pasubl KoHTponsa kavectBa (QC) — ctabunbHble 06pasubl HedbTU UK HedTenpoayKTa UNn
TBepAble BeLlecTBa, NpeAcTaBnsoLme UcnbITyemble obpasLbl, KOTOpbIE UCTILITLIBAIOT Ha perynapHoin ocHoBe
ANsi NoATBePXKAeHWS, UTO CUCTEMA HAXOAUTCA B Npeaenax cTaTuCTUYeCKoro KoHTpons (pasgen 15).

MpumedaHwue 7—lpeanoyTuTenbHO NPOBOANUTL NPOBEPKY C UCMONBb30BaHUEM 0BPA3LOB KOHTPONS KavecTea
M KOHTPOIbHOM KapTbl. [IpoBegeHne KOHTPOrIsi KAYeCTBA HAXOAUTCA B KOMNETEHUUN OTAeNnbHON nabdoparopun.

MpumeyaHune 8—Yacroucnonbsyembie 06pasubl QC MoryT 6biTb NPUIrOTOBNEHBI COMETAHNEM XPaAHALLMXCA
TUNUYHBIX 06pa3LoB, NPW yCnoBmMmn nx cTabunsHocTH. B kauecTBe BewweCcTB A4Nsi KOHTPONS Nonpasky Ha gped pekomeHay-
eTCs UCrnonb3oBaTh TBepable BewecTsa. Obpasubl QC AonxHbl GbiTb CTAOUNBHBI B TEHEHNE ANUTENBHOTO BPEMEHN.

8 MoprotoBka KloBeTbl AnNA o6pa3ua

8.1 Mepea kaxablM NPUMEHEeHUEeM MHOropa3oBbIX KIOBET A1 06pa3LoB ux ounwatoT 1 cywat. OgHopa-
30Bble KIOBeTbl MOBTOPHO He UCNonb3yoT. MaTepuanom Ans okowka 06 bIMHO CRYXAT NonuadupHas uny nonu-
kapboHaTHaa nneHka TonwuHoh He Gonee 10 mkm (cm. 7.6). lMonukapboHaTHasi nreHka sBRsieTcA
npeanoYvTUTenNbHOM 13-3a ee BbICOKOW NponyckaloLei crnocobHOCTU peHTreHOBCKUX Nyveit. MNpu aHanuse kax-
Joro obpasua 3ameHsIloT OKOLLKO KioBeTbl. He cnegyeTt kacaTbcsl BHYyTPEHHEN MOBEPXHOCTU KIOBETHI, 4acTu
MAEHKMA OKOLLKa KIOBEThbl UM OKOLLKa Npubopa Ha nyTu peHTreHoBCKUX nydei. OTnevatkn nanbueB MoryT
NOBNMATL Ha NokasaHus Npubopa Npy aHanuae NPoAYKTOB C HU3KUM coepxxaHneM cepbl. Cknaaku Ha nneHke
BMUSIIOT HA UHTEHCUBHOCTb MPOMyckaeMbIX PEHTreHOBCKUX Jlydeit. MoaTomy Ans obecneyeHns TOYHbIX pesyiib-
TaToOB BaXkHO, YTOOLI MreHka Oblna HaTAHYTOM U YucToi. MoxeT noTpeboBaTbcA NOBTOpHAs kanMbpoBka
cnekTpomeTpa, ecriv 3aMmeHeHbl TUM 1 TONWWHA NAEHKM OKOLLKA.

8.2 B nonuadupHbIX NneHkax Obisv BbISIBNIEHbI MPUMECH, KOTOPbIE MOTYT BNUATL Ha U3MEPEHME HA3KNX
YPOBHel coepxaHusl cepbl, U X KONMYECTBO MOXKET U3MEHSITLCS B pasHbIX NapTusx. Mostomy nepea ncnonb-
30BaHWeM Kaxkoro HOBOro pyoHa U NapTuU NIIEHKU MPOBOASIT NOBTOPHYO KanUBpOBKy.

8.3 Ob6pasLbl C BLICOKMM cogepkaHMeM apoMaTUieckux cCoeaNHEHNA MOryT pacTBOPATL NONN3UpPHbIE
1 nonukapboHaTHble MAeHKU. B Takmx cnyyasx Ans peHTreHOBCKUX OKOLWEK, KpoMe 3TUX MMEeHOK, MOXHO
Mcrnonb3oBaTh Apyrine Matepmarbl Npu YCIOBUN, YTO OHU He cogepXaT 3arpaAsHeHNn ApyruMn 3nemMmeHTamum.
JononHuTensHeIM MaTepuanom Asi OKOLLKa KIOBETHI ABMsieTcs nonamuaHas donbra TonwmHon 6 mkm. Hec-
MOTPS Ha TO, YTO OHa CUMNbHEE NOTMoLLaeT PEHTIEHOBCKOE N3NyYeHNe cepbl, OHa MoXeT 6biTb 6onee npeanoy-
TUTerNbHLIM MaTepuanom ANs oKolka, Tak Kak aBnsercss 6onee CTOMKOM K XMMWYECKOMY BO3AENCTBUIO
apoMaTuyecknx coeanHeHuii n obnagaeT 6onee BbICOKON MEXaHNYECKON NMPOYHOCTbIO.

9 Kanubposka

9.1 oToBATKanMBpoBoYHbIE CTaHAAPTHI TLATeNbHLIM pazbaBneHnemM no Macce cepTUPULNPOBaAHHOMO
An-H-6yTuncynbduaa 6ensiv Macnom, He cogepXkall M cepy, Ui 4pyrum NpurogHbIM 6asoBbiM MaTepuariom
(7.5). KoHUeHTpaummn HensBecTHbIX 06pasLOB AOMMKHbLI HAXOAUTHECSA B UCMONb3YyEeMOM AManasoHe KanuGpoBKu.
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B tabnuue 3 npeacrtasneHbl pekoMeHgyemble r|p|/|6n|/|3|/1Teanb|e HOMUHanbHbIE COAepPXXaHNA cepbl CTaHOap-
TOB ANA Anana3oHOB coaepXXaHWA cepbl, NpeacTaBNAWNX MHTepecC.

Tab6nuuya 3— Cocras NepBuyHbLIX CTaHAAPTOB

CopepxaHnue cepbl, % macc. Macca pas6asuTtens matpuubl, © Macca au-r-6yTuncyneduaa, r
5 48,6 14,4
0,1 43,6 0,200

Mpwv pacyeTe kKOHLUEeHTpauun cTangapToB Huke 0,02 % Macc. (200 mr/kr) yuuTbiBatoT Mobyto cepy B 6a3o-
BOM maTtepuane no copmyne (1). BaBewmsawT ¢ MakCUManbHOW TOYHOCTBIO PEKOMEHAYEeMYIo Maccy
an-H-6ytuncyneduga (DBS) 1 pasbasutens maTtpuubl. BaxkHo, 4Tobbl 6bina U3BecTHa dakTnyeckas macca.
Takum 0bpasom, AeCTBUTENbHAsA KOHLEHTPaLUs NPUroTOBMNEHHbIX CTaHA4apTOB MOXeT ObITb paccunTaHa u
BBeAeHa B npubop Ans npoBeaeHns kanmbposknu. CogepxaHue cepbl S, % mMacc., paccHnTeiBatoT no hopmyne

S: DBSSDBS+MOWSMOW (1)
DBS + MOW '

roe DBS — dpakTuyeckas macca gu-H-6ytuncyneduaa, r;
Spgs — conepxarue cepbl B DBS, % macc, 06bMH0 21,91 % Macc.;
MOW — cakTuyeckasa Macca MmuHepansHoro 6enoro macna, r;
Syow — coaepxaHue cepbl B MUHepansHom 6enoM macne, % macc.
Ons no6oro o6LLUero MCTOUYHMKA cepbl codepkaHue cepbl S, % Macc., paccunTbiBatoT o hopmyne

S = MscSsc + MDSD’ 2
Msc + Mp

roe Mg — macca cepocofepxalllero coeiuHeHuns, r;
Sgc — coaepxaHue cepbl B cepocoepialliemM coegnHeHnn, % mace.;
Mp — macca pasbasutens, r;

Sp — coaepxaHue cepbl B pasbasuTene, % Macc.

9.1.1 KanubpoBo4Hble cTaHAapThLl MOTYT ObITb Takke NPUroTOBMEHb! TLaTeNbHbIM CMELIMBAHUEM cep-
TUPULMPOBaHHBIX 3TanoHHbIX MaTepuanos (CRM) ¢ ogHon 1 To e MaTpuLLei, MoKa 3HauYeHUs coaepXXaHns
cepbl B MOSy4EHHbIX CMECSIX 1 X HeonpedeneHHocTU He ByayT noaTBepXaeHbI cepTudrumpyiolen opraHusa-
unen.

9.1.2 CraHgapTbl Takke MOryT GbiTb NPUrOTOBSIEHBI MACCOBBLIM MNoceAoBaTeNlbHbIM pasbaBneHnem
nonucyneduaHelx Macen (cMm. npuMevaHue 5) 6enbiM Macnom, He cogepxalmm cepy. KanubpoBouHyto kpu-
BYI0, MOMNYYEHHYIO Ha CBEXEenpuroToBAEHHOM NonucynbuaHOM Macrie, cnefyeT MpoBepsiTb ¢ NOMOLLBIO
o6pasLos CRM, koHTponupyembix NIST nnu apyrum HaumoHanbHbLIM MHCTUTYTOM MeTPOSorvn, NoaTBepavB-
LLIUM CBOIO KBanudmkaLmio no onpegeneHnio coaepXkaHusl cepbl B UHTEPECYIoLLLEe MaTpuLe.

Mocne nocTpoeHnst kanMbpoBOYHOW KPUBOW NONMUCYNbMUAHOMO Macna KannmbpoBOoYHbIE CTaHAaPThI Xpa-
HAT B CTEKIISIHHBIX BYThINSX AHTAPHOrO LBETA NPU KOMHATHOW TemnepaType, 3allyLLleHHbIMA OT BO3AENCTBUA
NPAMOro conHeyvHoro ceeTa. CtaHaapTbl NonncynbUaHOro Macna MOXHO NPUroTOBUTL MO LUIMPOKOMY Anana-
30HY KOHLIEHTpaLMM OT HU3KOro coaepXaHus (Mr/kr) 40 BbICOKUX YpOoBHel cofepkaHus cepbl (% macc.). Ux ner-
KO MPUroTOBUTL B BOMbLUOM KONMYECTBE U OHW ABNSAIOTCA XOPOLUMMW CTaHA4apTaMKn KOHTpons KavecTtsa. [na
obecneyveHUs roMOreHHOCTU No BceMy 06beMy o6pasua 1o 0TGopa CBEXUX arnuKBOT peKoMeHOyeTCA BCTPAXU-
BaTb 06pasLbl cTaHAapTOB NONMCyNbhuUaHOro Macna. Belicokas MonekynspHasi Macca aTuX coeiMHeHuin obec-
neynsBaeT oYeHb HN3KUA YPOBEHb AaBfeHUA NapoB, KoTopoe 3ameanseT auddysunio peHTreHOBCKUX nyyen
yepes nNneHky. CnegosaTenbHO, BO BPEMS U3MEPEHUA MOXKET ObITb UCMONb30BaH aBTOMATUYeCKUiA NPo6ooT-
60pHUK. KannbpoBoYHble KpUBbIE, NOArOTOBMEHHbIE MO MONUCYNbLMUAOHOMY Machy, Taloke AeMOHCTPUPYHOT
NUHENHOCTL U MOMOTaloT aHanNUTUKY HarnsaHo NpeacTaBUTb cebe NOMHbIN AMHAMUYECKUIA AnanasoH UX aHanu-
TU4YecKoro MeToga.

1) Cm. ctatbio Kelly W. R., MacDonald B. S., Leigh, S. D., «A Method for the preparation of NIST traceable fossil fuel
standards with concentrations intermediate to SRM values», Journal of ASTM International, Vol 4, No. 2, 2007 (MeTog npu-
rotoenenus npocnexusaemolx NIST ctaHgapTOB MCKONAEMOro TONMUBA C NPOMEXYTOYHbIMU KOHLEHTPaLMsMU OTHOCH-
TenbHO 3Ha4veHunn SRM).
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MpumevyaHnue 9— [ocTynHble B Npogaxe CTaHAAPTLI MOXHO UCNOMbL30BaTh NPU YCNOBUK TOYMHO W3BECTHOIO
CoAepXaHWsA cepbl, KOTOPOE NPNGNN3UTENBHO PABHO HOMUHANBHOMY COAEPXXaHMIO, ykazaHHOMY B Tabnuue 3.

9.1.3 TouHoO B3BELUNBAIOT COOTBETCTBYIOLEE KONNMYECTBO pa3baBuTens MaTpuubl, ykazaHHoe B Tabnu-
Le 3, nnepeHocsT B NOAXOAALNIA Y3KOTOPbIA KOHTEWHEP, 3aTeM TOYHO B3BELLUMBAIOT COOTBETCTBYIOLL|ee KOMu-
YecTBO Au-H-ByTUNcynbduaa BLICOKOW CTeNeHW YUCTOTbI, NEPEHOCAT B TOT Xe KOHTeAHep U TuatenbHo
nepemeLlMBatoT NpU KOMHaTHOW TeMnepaType, UCNONb3Ys MarHUTHYIO MeLLarnky ¢ MoKpbITUem us nonuteTtpad-
TopatuneHa (PTFE).

9.1.4 ToTOBAT KANMMBPOBOUHBIE CTAHAAPTHI C KOHLEHTPaUUAMU cepbl, MonagatoLwymMmn B oAuH unu bonee
13 Tpex AnanasoHoB, YKasaHHbIX B Tabnuue 4, B 3aBUCUMOCTU OT OXUAAEMOro YPOBHS Cepbl B UCTILITYEMbIX
obpasuax nytem pasbasrieHUs NepBUYHBIX CTaHAAPTOB COOTBETCTBYIOLLMM pasbaBuTenem matpuupl. Kpome
TOro, ctTaHgapTbl MOTryT 6bITh NonyveHbl cMewnsatmem CRM (9.1.1) nnu pasbasneHnem nonucynbsuaHoro
mMacna (9.1.2).

Mpumeyanune 10 — MNpu HeobxoauMOCTN MOTYT GbITb NOAFOTOBMEHBI M NPOAHANU3NPOBaHbl AOMONMHUTENbHbIE
CTaHAapTbl C MPOMEXYTOYHBIMM KOHUEHTPAUMAMMN Cepbl OTHOCUTENBHO NPUBEAEHHbIX B Tabnuue 4 (9.1.1).

9.1.5 Tarke B NpoAaxe UMeIOTCA roToBble CTaHAAPTHI A BbILLEYNOMSHYTLIX MaTpuL,.

9.1.6 Ecnu pasbasntens MaTpuLbl, UCNONb3YEMbIA A4NA NPUrOTOBIIEHNS CTAHAAPTOB, COAEPXKUT cepy,
3TO 3HaueHue cogepxaHus cepbl MPUBaBNAOT K pacCYUTaHHOMY 3HaUYEHUIO cogepXKaHusl cepbl NOArOTOBMEH-
HbIX CTaHAapToB cornacHo dopmyne (1) (cnegyeT 06paTUTbCS K NOCTABLUUKY OTHOCUTENLHO TOUHOMO coepa-
HWUS cepbl UMW MPOBECTW UCMbITaHWEe MUHepanbHOro Macna ApyruM MeToaoM ofnpefeneHnsl HU3KUX
cofiepxkaHui cepbl).

Tabnwuua 4 —Tlpegnaraemble AManasoHbl KanNMBPOBOYHbLIX CTAHAAPTOB COAEPXKaHUS Cepbl

Ot 0 go 1000 mr/kr Ot 0,10 no 1,00 % macc. Ot 1,0 pno 5,0 % macc.

o~ B 0,10 1,0

59 0,25 2,0

10? 0,50 3,0
100% 1,00 4,0

250 — 5,0

500 — —

750 — —
1000 — —

A Ba3oBblli MaTepuar.
Mpv kanMBpoBKe 3TU CTaHAAPThI NapanienbHO aHanuaupyeT U UCNONb3YIOT OTAESbHbIE 3HAYEHWS UK cpegHee
3HavYeHune.

9.2 CepTudmunpoBaHHble KaNM6POBOYHbIe CTaHAAPTbI

9.2.1 MoryT 6bITb UCMOMb30BaHbI KaNMBPOBOYHbIE CTaHAAPTHI, cepTUhULMPOBaHHbIE OpraHU3auuen,
OTBETCTBEHHOW 3a Takue cTaHaapThl, €Cr OHWU NPUMEHUMBI K UCNbITYeMoMy obpasuy. TakuMu cTaHgapTamm
AIBNAOTCA cTaHgapTHble aTanoHHble Matepuansl (SRM), npurotoeneHHble NIST, u ctaHgapTHbI obpaseL,
cepbl B 0OCTAaTOMHOM HeTAHOM XNUOKOM Tonnuee, cepTUULMpoBaHHOM ANOHCKUM HEeMTAHBIM UHCTUTYTOM
WU ApYruM HauUoHanbHbIM MHCTUTYTOM METPOSOrMu1, A0Ka3aBLUMM CBOKO KOMNETEHTHOCTb NPU U3MEPEHUMN
cepbl B MaTpuue, NpeacTasnsiollein nHtepec.

9.2.2 CraHpapTbl ¢ 06Wwmm cogepxaHuem cepbl He 6onee 100 Mr/kr AOMKHBI 6biTb NPOaHaNM3UPoBaHbI
Asaxabl. MNpun kanMbpoBke NCNONb3YIOT OTAEIbHBIE 3HAYEHUA UNW cpeaHee 3HaYEHUE STUX U3MEPEHUIA.

9.3 Kanubposka npu6opa

KanubpytoT npubop, cneays MHCTPYKLUUSIM U3roTOBUTENS, NO COOTBETCTBYIOLWUM AuanasoHam, npea-
cTaBneHHbIM B Tabnuue 4. O6bIMHO Npouedypa KanumbpoBKku BKOYaET ycTaHOBKY Npubopa Ha peructpauuio
pe3ynbTUpyowen UHTEHCUBHOCTU PEHTTEHOBCKOTO U3ITy4eHUs] cepbl, NOCrie Yero NpoBoAsAT U3MepeHue cTaH-
0apToB C U3BECTHOMN KOHLeHTpauuei cepbl. MonyyaoT ogHO NoKasaHWe Ha KaXkaAoM cTaHaapTe, UCNoNb3ya
pekomMeHAyeMoe BpeMa cyeTa ans npubopa cornacHo Tabnuue 5. B cnyyae kanMbpoBOYHbLIX CTaHAAPTOB ¢
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coaepxaHneM cepbl MeHee 100 Mr/kr M3MepeHUe NOBTOPSAIOT, UCNOMb3YS CBEXENPUrOTOBMNEHHYIO KIOBETY ANA
obpasua 1 ceexyto nopuuto obpasua. Cpasy xe NoBTOPSAI0T NpoLeaypy, UCMonb3ysl CBEXENPUroTOBMNeHHbIe
KIoBeThHl 1 cBeXue nopunm obpasuos. [Nocne Toro, Kak Bce cTaHAapTel OyayT NpoaHanvMsnpoBaHhbl, cregyoT
WHCTPYKLUSIM M3rOTOBUTENSA AMsl TOCTPOEHUS ONTUMAaNbHOM KanMBpoBOYHON KPUBOW HA OCHOBE CyMMapHOro
yucna cHeTOB cepbl Ans Kaxaoro ctaHaapTa. (MpegynpexaeHue — He gonyckaeTcsa nonagaHne nerkoBoc-
nnamMeHsIOLLNXCS XXNOKOCTEN BHYTPb CriekTpomMeTpa).

Tabnwuya 5— TunuyHoe Bpems cHeTa Ans onpeaeneHns cogepxaHus cepbl

[nanasoH cogepxaHus cepbl, % macc. Bpewmsi cuerta, ¢
Ot 0,0000 go 0,1000 Ot 200 po 300
O10,1p05,0 100
011,080 5,0 100

9.4 OGpas3ubl KOHTPONSA KavyecTBa

Heckornbko AONOMHATENbHBIX CTAHAAPTOB (CTaHAAPTOB KOHTPOISA KauecTBa) MOTyT OKasaThCsl MonesHbI-
M. CTaHdapTbl KOHTPOMSA KaYecTBa, NOAroTOBMNEeHHbIE HE3aBUCUMO B COOTBETCTBUN ¢ 9.1, MOryT 6bITb UCNOSb-
30BaHbl Takxe, Kak U Nnobble COOTBETCTBYIOWME CEPTUDULMPOBAHHBIE CTaHAapTbl B COOTBETCTBUAU € 9.2.
KoHueHTpauus cepbl B cTaHaaptax QC gomkHa 6biTe NpUbnmn3nTensHO paBHa OXMOaeMo KOHLeHTpauum
cepbl B UCTILITYeMbIX oBpasLax.

9.5 XpaHeHue cTaHgapToB

Mepea UCMoNb3oBaHWEM CTaHAAPTHl XPaHAT B TEMHbBIX CTEKMsIHHBIX GYTbINAX ¢ HaBUHUYMBAIOLWUMUCA
KPbILLKaMU C XMUMUYECK CTOMKON NPOKNaAKoi B TEMHOM Npox1agHOM MecTe. He ncnonbaytoT cTaHaapT ¢ ocaa-
KOM WI1 C U3SMEHEHUEM KOHLIEHTpaLUn Cepsl.

10 MNMoaroTtoBka annapaTypbl

10.1 AnnapaTypy ycTaHaBn1BaloT B COOTBETCTBMN C UHCTPYKLUMSAMU usrotoButensi. Mo BO3MOXHOCTH
nprBop AoMKeH GbITb NOCTOSIHHO BKMHOYEH ANs NoAAEPKaHUS ONTUMAarbHON CTabuUbHOCTU.

11 OT60p Npob

11.1 Mpo6kl oT6MpatoT B cooTBeTcTBUN CASTM D 4057 nASTM D 4177. O6pasLbl crieqyeT aHannaupo-
BaTb Cpasy Xe nocrne HanveaHws B KioBeTy Ans obpasua 1 BbixoAa Bo3AyLIHbIX Ny3bIpbKOB, 06pa3oBaBLLmMXCS
13-3a nepemeLLnBaHus.

12 lMpoBeaeHue ucnbiTaHUs

12.1 Obpaseu QC aHanuanpyoT Nepes NpoBeAeHUEM aHanNn3a HeM3BeCcTHLIX 06pa3LoB, YTOGLI NpoBe-
PUTb, YTO MeTOA UCNbITaHUsI HaxoauTcst nod koHTponem. Ecnn nosTopsieMocTb BbibpaHHoro obpasua QC
nsmMeHsieTcs 6onee Yem Ha 3HaYeHME NOBTOPAEMOCTU HACTOALLEro MeTofa UCTNbITaHUA ANs AaHHON KOHLUEH-
Tpauum (NpUHATOE 3HavYeHne 3 Tabnuubl 6), cuMTaloT, UTO NpoLeaypa HaxoaUTCA BHe KOHTPOrs U Npubop cne-
AyeT MOBTOPHO kanubpoBaTb Nepen nposBedeHMeM foboro nocriefyowero aHanmsa. Bmecto xuakux
06pasLoB MOXXHO UCNOMb30BaTb CUHTETUYECKUIA TBep ALl o6pasey QC (pasaen 15).

12.2 AHanus Heu3BecTHbIX 0Opa3LoB

HanonHsatoT kioBeTy o6pasLiom Ao 75 % ee BMecTuMocTu. MNepep 3anofnHeHeM KIoBeTbl MOXeT BO3HUK-
HYTb HeOGXO0AMMOCTb NoforpeBa BA3KUX 06pasLIoB, YTOGLI MOXHO GbINo Nerko HanuTb UX B KloseTy. Mexay
OKHOM KIOBETb! U XXUAKUM 06pasLIOoM He A0SHKHO GbITh BO3AYLUHbIX NY3blpbKoB. Kaxkablil o6paseL, aHannsupyot
oauH pa3. Ecnm nonyyeHHoe 3HaueHue KoHLeHTpaLumn cepbl MeHee 100 Mr/kr, NOBTOPSIIOT U3MepeHue, UCMOSb-
3ys1 CBEXENPUroTOBIIEHHYIO KIOBETY Ans o6pasia 1 CBexXyto nopuuio obpasua, 1 onpeaensioT cpeaHee sHaue-
HWe NoKasaHWi coaepXxaHns cepbl B HEU3BECTHOM obBpasLie.
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12.3 MpwuaHanuse HeCKoNbKNX HeN3BECTHLIX 0bpasLoB N3MepsiloT 0bpaseL, KOHTPOIISA KAaYeCTBa B KOHLE
KaXkaomn NnapTun, HO He pexe YeM Yepes Kaxable AecATb Hen3BeCTHBIX 06pasLoB. Beerga, koraa sHaueHue KoH-
ueHTpauun cepbl B o6pasuax QC nsmeHsetcsa 6onee Yem Ha 3Ha4YeHUE NMOBTOPSIEMOCTU HACTOSAILLEro MeToaa
ucnblTaHUA AnNs AaHHOW KoHUeHTpauun (Tabnuua 6), aHanus npekpawalT U BbISBASIIOT UCTOYHUK MorpeLw-
HOCTW.

Ucnonb3ytoT o6paseu, QC c cogepxxaHnem cepbl, 6rM3KMM K KOHLLEHTpaLuM cepbl B HEM3BECTHbIX 06pas-
uax (pasgen 15).

Tab6nunuya 6 — 3HavyeHns NpeunsnoHHOCTU Onsl BcexX TMNoB 06pa3LoB

O6LIee conepKanue cepbl X. Mrkr MosTtopsiemocts r, mr/kr Bocnpoussogumoctb R, mr/kr
W Rep pel & (3HadeHus no dopmyne 3) (3HaveHus no dopmyne 5)
16,0 2,6 11
25,0 34 15
50,0 54 24
100,0 8,5 37
500,0 24,0 105
1000,0 37,0 165
5000,0 105,0 465
10000,0 165,0 727
46000,0 440,0 1943

12.4 [Onso6pasuos ¢ cogepxaHueM obLueit cepbl He 6onee 100 mr/kr npoBoAAT ABa NocneaoBaTeNbHbIX
onpegeneHns. Kaxgoe onpegeneHue NnpoBoAsT Ha HOBOW Nopuun obpasua u aHanuM3upyroT B COOTBETCTBUN
¢ 12.1 n 12.2. PacxoxaeHue mMexay napannenbHbIMA onpeaeneHnsaMn He OOSMKHO NpeBbillaTh 3HavyeHue
NMoBTOPSIEMOCTU, yKasaHHoe B Tabnuvue 6. EcnupacxoxaeHue 6onblue, To uccneaytoT NpoLece NpUroTosneHns
obpasua, uTobbl MaeHTUULMPOBaThL Ntobble NCTOYHMKM 3arpAsHeHua obpasua, U nosTopalT aHanus. Mpuyu-
HoW NapannenbHbIX U3MePEeHUIA ABNAETCS BhISIBNEeHWe Npobrem, cBsi3aHHbIX C 3arpsasHeHMem obpasua, unony-

YyeHue yNyylleHHbIX pesynbTaToB NPeLn3noHHOCT U Npr 6onee HN3KNX KOHLIEHTpaUnax cepbl.

Mpnmevanwne 11— PaccunTbiBalOT KOHLEHTpauMM aTaHona v mMertaHona, obecneqvmBas TeopeTUHeckyio
CMeCb YIrneBogopoaoBs u an-#-bytuncyneduga gobaesneHvem ataHona (Mnv MeTaHona) Ao Tex nop, noka 3Ha4ueHne «Cym-
Ma MaccoBbIX KO3 MULIMEHTOB, YMHOXEHHAA Ha MacCoBble oNuy» He yBenuuntces Ha 5 %. Jpyrvmu cnoBamu, 6eino pac-
CUYNTaHO KOMNMW4ecTBO 3TaHona (Mnu meTaHona), Bbi3BaBluee OTpuLATeNlbHYI0 5%-Hyl MOrpelHOCTb B M3MEPEHUM
KOHLEHTpaLmMm cepbl. ATU CBEAEHUS BKITIOYEHbI B Tabnuuy 1 418 nHdopmaumm o npupoge BOBNEYeHHOW NorpeLHoOCTH AN
onpegenexHus cepbl B TONNMUMBHOM 3TaHone (unv Tonnveax M-85 n M-100) no HacTosiwemy metoay.

13 Pacuer

13.1 KoHueHTpauuto cepbl B 06pasLe paccunThiBaoT aBTOMaTUYECKU MO KannbpoBOYHO KpUBOIA.

14 TpoTokon

14.1 PesynbTaTthbl perMcTpupytoT Kak obluee cogepkaHuie cepbl B NPOLEHTax No Macce ¢ TOYHOCTHIO A0
Tpex sHavawux Ludp ansa cogepxarHus cepobl 6onee 0,01 % macc. [1na cogepxaHusa cepbl MeHee Ui paBHOoro
0,01 % macc. pesynbTaTbl PErMCTPUPYIOT B MUNIIUIpamMmmax Ha kunorpaMmm. PesynsTaTsl (Mr/Kr) pernuctpupyroT ¢
TOYHOCTbIO A0 ABYX 3HaYaLLmMX Undpp Ans sHaveHuin ot 10 go 100 mr/kr, 40 04HOM 3HavaLen U pbl — AN 3Ha-
YeHUn meHee 10 Mr/kr. YkasblBatoT, YTO pesynbTaThl ObinNn MNonyyeHbl Mo HACTOAWEMY MeTody UCMbITaHuS.
PesynbTaThl okpyrisioT B cooTBeTCTBUN ¢ ASTM E 29.

14.1.1 Onso6pasLos c obwmm coaepxkaHuemM cepbl MeHee 100 MI/Kr paccunTbiBalOT cpeaHeapudmMeT-
Yyeckoe 3Ha4YeHue nocneaosaTeribHbIX onpeaeneHnin n perncTpupytoT cornacHo 14.1.
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15 KoHTponb kauecTBa

15.1 Kaxgon nabopaTtopun pekomeHAyeTCsl yCTaHOBUTb MPorpaMmMy Ansi rapaHTum Toro, 4To cuctema
N3MepeHns no HacTosAwemy cTaHaapTy obecneveHa cTaTUCTUYECKMM KOHTporeM. YacTblo Takoi NporpaMmbl
MOoXeT BbITb perynsipHoe ucnbitaHue o6pasuos QC (7.11) MHaHeceHWe pe3yrbTaToB Ha KOHTPObHY!o KapTy™.
PekomeHayeTcs npoaHanusnposaTb He MeHee ogHoro Tuna obpasua QC, asnsiowerocs npeactTasuTenbHbIM
ANs TUNNYHBIX NabopaTopHbIX 06pasLos, B cooTBeTCTBUM ¢ ASTM D 6299.

15.2 OononHuTenbHo K ncnbiTaHuio obpasua QC pekomeHAyeTCA exXeqHEBHO NPOBOAUTL KanmbpoBoY-
HbIA XOMOCTOW OMbIT (HanpUMep, Macro-pasbasuTtens).

15.2.1 N3mepeHHOe B XOMOCTOM OMNbiTe coAepXaHue cepbl AOMKHO ObiTb He 6Gonee 2 Mr/kr
(0,0002 % macc.). Ecnu usmepeHHoe B X0I0CTOM onbiTe coaepxaHune cepbl 6onee 2 mr/kr (0,0002 % macc.),
MOBTOPHO CTaHAaPTU3YIOT NPMBOP 1 MOBTOPHO NPOBOAAT XONOCTOM ONbIT, UCMOMbL3YS CBEXUIA 0bpaseL, u cBe-
Xy'o KroBeTy. Ecnu pesynbTaT BbinagaeT 3a yCTaHOBMEHHbI AManasoH, BLINOMHSIIOT KannMBpoBKy NOMHOCTLIO.
Mpw 3arpsasHeHnM 0TBepCTUs ANs1 3arpy3ku obpasua, 0cobeHHOo Npu aHanuse 0b6pasLOoB ¢ coaepxaHueM cepbl
meHee 20 Mr/kr, nepen AanbHeAWnM npuMeHeHemM Heo6xo0auMo OTKPbITb U OYUCTUTL Ero B COOTBETCTBUMN C
pekoMeHaaLNs M1 N3roToBUTENS.

15.2.2 CneayeT 0TMETUTb, YTO 45151 MOSTyHEHUS XOPOLEro COOTBETCTBUA KanubposkM TpeboBaHUaM npu
HU3KWX KOHLIEHTPaLuax cepbl He06X0AMMO U3MEHUTL BECOBOWN KO3 DULIMEHT B perpeccumn.

15.3 lMpoBepka NnpaBUNbLHOCTU pe3yNbLTATOB

Mocne npoBeaeHNs KaXa4oro U3amepeHust cCTaHgapTa nnu o6pa3ua cneayert BbINONHATL Npoueaypy npo-
BEPKUN USMepeHnA. OnepaTopy Tpe6yeTc;| NPOBEPUTb HaNMM4ne TaKUX NPU3HaKoB, KaKyTe4kn o6pa:3u.a U3 KloBe-
Thl, ,qecbopl\nau.wﬂ OKOLUKa KWoBeThbl, 1 NpOBeCTAU BMSyaJ'IbeIﬁ OCMOTP NNEeHKU Ha Hanu4vune 3arpaAsHeHUn 1
CKnagok.

15.4 PaccMoTpeHue nony4YyeHHOro pe3ynbrarta

Ecnu pesynbTaT paccmaTpuBaloT Kak BbiNagatownii U3 yCTaHOBNEHHOro AnanasoHa, crneayeT Bbinosn-
HWUTb NOBTOPHLIA aHanM3, 4Tobbl NOATBEPAUTb aHOMasbHbIE Pe3ynbTaThl.

15.5 CnegyeT perynsipHo npoBepaTb paboune napaMmeTpbl NPOAYBOYHOMO ra3a Ha COOTBETCTBUE cneuu-
pukaLmam nsroTosuTeNs npubopa.

15.6 PerynsipHo aHanuaupyoT BeLLlecTBa ANs KOHTPONs nonpasky Ha apeid n ctaHaapTel QC. flonycku
NpoBeAeHHbIX MPOBEPOK, UCMOMb3YHOLMX 3T BELLeCTBa, AOSDKHbI ObITb TaKUMU, YTOObI BEIMOMHANUCH Nonpas-
K1 Ha gpeid nnv nonHas noBTopHas kannbpoBka, ecnu pe3ynbTaThl BbIXOAAT 3a Aonycku. Bce usmepeHus cne-
AyeT NoBTOPATb MexAy NOCNeAHUM NPUHSATLIM Pe3ynbTaToM Al KOHTPOSSA U TOUKOW HECOOTBETCTBUSA, ecnn
pesynbTaT TEKYLLEero MamepeHmnst HaXoAMTCA BHe YCTAHOBMEHHbIX AOMYCKOB.

16 Mpeun3oOHHOCTb M OTKNOHeHue

16.1 lMpeun3MoHHOCTb

MpeunsnoHHOCTb HacTosIWero Metoaa UcneiTaHus bbina onpegeneHa B pesynbtate CTaTUCTUMECKOro
aHanvsa pesyrnbTaToB MexabopaTopHbIX UCMbITaHWIA, TpoBeAeHHbIX Ha 27 06Gpa3sLiax, BKNYaa AUCTUNNATHI,
6eH3uHbI C OKcMreHaTamMm 1 6es H1X, kKePOCUH, An3enbHoe TONNNBO, buoaunsens E-85, ocTaTouHble Tonnuea U
cbipyto HedTb. JlabopaTopHbIA aHanu3 NPeLv3noOHHOCTM OXBaTWUT MHOXECTBO MaTepuanoB AvanasoHOM
obLero cogepxaHus cepbl NpUbIM3UTENbHO OT 1 MI/kr Ao 4,6 % Macc. O6beAnHEHHBIA Npeaen KoNMYeCcTBeH-
Horo onpeaeneHus (PLOQ) obLero coaepxaHus cepbl, paBHbliA 16,0 Mr/kr, 6bin yCcTaHOBMEH 4N BCEX TUMNOB
06pasuoB. OTaebHble AOMOMHEHWS N0 NPELM3UOHHOCTU ANs AN3enbHOro TonnmMea U 6eH3uHa ykasaHbl B Npu-
noxeHun X1.

[uvana3soHbl cogepxaHus cepol, npeacTaBneHHble Habopamu 06pasuUoB, HapAaY ¢ AaHHBIMU NPELU3UOH-
HoCcTU NpuBeaeHsbl B 16.1.1 1 16.1.2. 3T gaHHbIE NPUMEHMMBI TOJLKO K 00pasuam ¢ cogepxaHnem MeLlatoLwmnx
KOMTMOHEHTOB MeHee NpuBeaeHHbIX B Tabnvue 1.

1 ASTM MNL 7, Manual on presentation of data and control chart analysis, Section 3, Control chart for individuals,
ASTM International, W. Conshohocken, PA (PykoBoACTBO MO NpeacTaBneHnio AaHHbIX U aHaNM3y KOHTPOMbHLIX KapT,
4acTb 3, KOHTPOIBHbIE KapThl 4151 PUINUECKUX NULL).

2) MoaTeepxparWwme aaHHbIe XpaHaTes B wrab-keaptupe ASTM Intemnational n MoryT 6bITb NONYHeHbI MO 3aNpocy
ncenegosaTtensckoro otveta RR:D02-1635.
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MpumedaHune 12 — UcnbiTaHna NETy4nMx MaTepmanoB MOTYT HE COOTBETCTBOBATL YCTAHOBNEHHON Mpeuu3un-
OHHOCTU HacToAWero MeToaa, T. K. CeNnNeKTuBHbIe NOTEPU NETYyUNX BeLeCcTs BO3MOXHbI 40 NnpoBeaeHUsA UCTblTaHUA Mo Ha-
cTosIlEeMy METOAY U NpY ero npoeeaeHnn. [ipyro BO3MOXHOWM MPUUMHOW TAKOTO HECOOTBETCTBUS SIBMNSIETCH HaCbILWeHne
Ccepov OKOwWKa KIoBETbI AN 06pasua, npueogsiwee k 6onee BoICOKMM 3Ha4EHUSAM COQEPKaHUSA Cepbl.

16.1.1 MNoBTopsieMOCTb r

PacxoxgeHue mexay nocnegosaTenbHbLIMU pesynbTaTaMu UCTbITaHWUA, NONYYEeHHLIMU OQHUM U TEM Xe
onepaTopoM Ha OfHOM 1 TO e annapaTtype NPy NOCTOSAHHBIX YCIOBUAX paboTbl Ha 0AHOM 1 TOM Xe UCTIbITYe-
MOM MaTtepuane B TedeHWe ANUTENbLHOro BPeMeHU Npu cobiogeHnt HopManbHbIX U NPpaBUITbHBIX YCIOBUN
BbIMOSTHEHWS1 METOAa UCTbITaHWs, MOXET NpeBbIIaTh criedyoLwue 3Ha4YeHUs TONbKo B OAHOM crlydae U3 ABag-
uaTn. MoBTOPAEMOCTb I, MI/Kr N % Macc., paccuuTbiBatoT no opmynam (3) n (4) ana Bcex matepuanos, BXO-
OsLWmMX B 0bnacTb pacnpocTpaHeHust HacToAwero Metoaa. PaccuntaHHble 3HaveHUA NpvBeadeHbl B Tabnuue 6.

r, Mr/kr = 0,4347X%%%¢; 3)

0,6446
. % wace, = %4347 (¥ 10000548 @)
10000

roe X — obuwee cogepxaHue cepbl, Mr/ Kr;
Y — obLwee cogepxxaHue cepbl, % Macc.

16.1.2 BocnpouasogumocTtb R

PacxoxgeHne mexay AByMS eQUHUYHBIMA U He3aBUCUMBIMU pesyrbTaTamMu, NONyYeHHBIMU pasHbIMU
oneparopamu, paboTatoLWwunmn B pasHbix nabopatopusix, Ha O4HOM U TOM e UCMbITYeMOM MaTepuare B Teve-
HWe ANNTeNbLHOro BpeMeH!, MOXeT NpeBbiwaTh criedyrolme 3HayeHUs TONbKO B OA4HOM clydae u3 AsaauaTu.
BocnpounssoaumocTs R paccunTbiBatoT no hopmynam (5) u (6) Ans Bcex matepuanos, BXxoasilmx B8 o6nactb
pacnpocTpaHeHns HacTosleroc metoga. PaccumMtanHble 3HauyeHUst npuBeaeHsbl B Tabnuue 6.

R, mr/kr = 1,9182X %%,

0,6446
R, % macc. = -2182(Y 10000)"""7
10000

®)
(6)

rae X — obuee cogepxaHue cepsbl, Mr/ kr;
Y — obuwee cogepxaHue cepbl, % macc.
16.1.3 3HauveHNss NOBTOPSIEMOCTU U BOCMPOU3BOAUMOCTU ANA AU3ENbHOro TOMNMMBa, NOMyYEHHbIE B
BbILLEYNOMSHYTOM MexnaGopaTopHoM UccrnegoBaHumn'), ykaszaHbl B NpUnoxeHnn X1.

16.2 OTKNIOHeHue

MexnabopaTopHoe uccreaoBaHue BKAYano ucnbitaHua 10 cTaHAapTHBIX 3TanoHHbLIX MaTepuanos
(SRM) NIST. CepTucdnunpoBaHHoe 3HauYeHWe coaepKaHusa cepbl, 3HaYeHne MexnabopaTopHOro KpyroBoro
ucnelTaHua (RR), AeNCTBUTENbHOE OTKIOHEHWUE U OTHOCUTENbHOE OTKNOHeHWe NpusedeHbl BTabnuue 7. Mpea-
nonaranocs, 4To 6enoe macno nmeno maccosoe cootHoweHne C/H, pasHoe 5,698 (C,,H,q). AeicTBuTensHoro
OTKITOHEHWS1, KOTOPOE MOXHO BbINO 0THECTU K COoTHOLEHWO C/H, He Bbino.

16.2.1 Ha ocHoBe aHanM3a BOCbMW CTaHAAPTHLIX aTanoHHbIX MaTepuanos (SRM) NIST ycraHoBneHo
OTCYTCTBME CYLLUECTBEHHOIO OTKIOHEHUS, OCHOBAHHOrO Ha pacyeTax D2PP, mexay cepTuduuMpoBaHHbIMU
3HaYEHUsIMN 1 pe3ynbTaTaMu, Nosy4eHHLIMU NpU MexnabopaTopHom aHanuse o6pasuoB nboro Tuna.

Ta6nwuuya 7 — CpaBHenune pedynbraToB mexnabopartopHbix ucneitanHun NIST n ASTM (RR)

CpepnHee Oencteu- OTtHocu-
Copepxanue | Homep
Homep cofiepxaHue | TenbHoe TenbHoe SHauu-
cepbl, mr/kr, | o6pa3sua Martpuua
SRM NIST cepbl, MI/Kr, | OTKNOHEHUE, | OTKIOHEHUe, MOCTb
NIST RR
RR mr/kr %
2296 40,0 2 BeH3nH ¢ nameHeHHon ¢op- 46,3 +6,3 +15,80 Het
Mynov ans ynyyweHusi CBOUCTB
(HomuHaneHo 13 % ETBE)
2299 13,6 3 BeH3nH ¢ uameHeHHoI op- 18,1 +4,5 +33,10 Het
MyIov Ans ynydweHusi CBOMCTB
6eH3nHa

) MopaTteepxaarowme AaHHbie XpaHaTes B wrab-keaptupe ASTM International u mMoryT 6bITb NonyueHs! No 3anpocy
nccneposaTtensbckoro otyeta RR:D02-1635.
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CpegHee Hewncteu- OTHoCK-
CopepxaHue | Homep
Homep copepxaHue TenbHoe TeneHoe 3Haum-
cepebl, Mr/kr, | obpasua Martpuua
SRM NIST cepbl, MI/Kr, | OTKIIOHEHMWE, | OTKIIOHEHUE, MOCTb
NIST RR
RR Mr/kr %

2770 41,6 7 [un3enbHoe TonnMBo 49,4 +7.8 +18,80 Het
2724b 426,5 8 [un3enbHoe TonnMBo 430,8 +4,3 +1,01 Het
2721 15832,0 9 Chblpast HedbTb (nerkasi Beico- | 16118,0 +288,0 +1,82 Ja

KOCEpHWCTas)
2722 2104,0 10 Chipas HedTb (Tskenasn ma- 2082,0 -21,0 -1,00 Het
nocepHncTas)
1619b 6960,0 12 Ocraro4yHoe TONnMBo 6654,0 -306,0 —4.,40 [a
1620c 45610,0 13 OcTraTo4Hoe TOnnMmMBO 45801,0 +191,0 +0,42 Het

13
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Mpunoxenna X
(cnpaBouHbIe)

X1 OononHutenbHble NOMOXEeHUs No npeuyn3noHHOCTU ANA Au3enibHOro Tonnuea

X1.1 MNpeunsnoHHOCTL ANA AN3ENbLHOro Tonnnusa

B mexxnabopaTopHoM vccrieqoBaHUM UCNbITIBANy WecTb 06pa3uos gM3enbHOro TONNMBea ¢ 06WmM cogepxaHmem
cepbl npubnuantenbHo ot 20 Ao 5500 Mr/kr:

HOMep 5 — ansenbHOE TONMUBO;

Homep 7 — NIST SRM 2770;

Homep 8 — NIST SRM 2724b;

HOMep 15 — aunsenbHOE TONNMBO;

HoMep 17 — ausenbHOE TONNMBO;

HOoMmep 22 — au3enbHoe Tonnueo B-5, copepxauwee 5 % GunoansenbHoro Tonnuea.

X1.1.1 NosTOopaieMmoCTb r

PacxoxaeHue mexay nocnegoBaTenbHbIMU pe3yrnbTatamy UCMIbITaHUS, NOMy4YeHHLIMU OZHUM M TEM Xe oneparto-
POM Ha OZHOW M TO e annapaTtype npu NOCTOAHHLIX YCNOoBUAX paboTel HA OQHOM M TOM e UCTILITYEMOM MaTepuarne B
TeYeHne ANUTeNbHOro BpemMeHu Npu cobniogeHnn HopManbHbIX U NPaBUBHBIX YCIIOBUIA BLINOMHEHUS] METOAA UCTILITaHUS,
MOXeT NpeBblWaTh creaylowme 3HaueHUs TONbKO B OAHOM cryqae us agsaguati. [MoeTopsieMocTs r, Mr/kr unu % macc., pac-
cunteiBaloT No chopmynam (X1.1) n (X1.2) anst wectn 06pasuos An3enbHOro Tonnmea. PaccumtaHHble 3HaYeHusl NpuBeae-
Hbl B Tabnuue X1.1.

r, mr/kr = 1,6658X 33, (X1.1)
0,3300
r, % macc. = 16658(:38880) , (X1.2)

roe X — obwee cogepxaHue cepbl, Mr/ Kr;
Y — obuwee cogepxxaHue cepbl, % Macc.

X1.1.2 BocnpouzsognmocTb R

Pacxoxaenve mexay ABYMS €AMHUYHBIMY U HE3aBUCUMbIMU Pe3ynbTaTamu, NoNyYeHHbLIMW pa3HbIMK onepaTopa-
MW, paboTarLMMm B pasHbiX NabopaTopusix, Ha 04HOM U TOM Xe CNBITYEMOM MaTepuane B TeHeHne ANUTENbHOTO Bpeme-
HW, MOXEeT npeBblllaTh Ccregylolye 3HavYeHusl TONbKOo B OAHOM criydae w3 asaguatv. Bocnpoussogumocte R
paccunTbiBatoT no popmynam (X1.3)n (X1.4) gnsa Bcex matepranos, BXOAAWMX B 06M1aCTb pacnpoCcTpaHeHNUA HACTOALWETO
meToga. PaccunTtaHHble 3Ha4eHns npueeaeHs! B Tabnuue X1.1.

R, mr/kr = 8,9798x %330, (X1.3)
0,3300
R, % macoc. = 8’9798(‘1/(;00(?(?0) , (X1.4)

roe X — obuwee coaepkaHue cepbl, Mr/ Kr;
Y — obuwee copgepxaHue cepsbl, % macc.

Tabnwuya X1.1 — 3Ha4yeHns NPeLnsnoHHOCTU Ans AM3ENbHOro Tonnvea

Conepxanme cepbi, MI/kr MosTOpsieMOCTb r, MI/Kr BocnpoussogumocTtk R, Mr/kr
(3HaveHus no cdopmyne X1.1) (3Ha4eHus no chopmyne X1.3)
25 4,8 26
100 7.6 41
500 13,0 70
1000 16,0 88
5500 29,0 154
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X2 [OononHuTenbHble NONOXEHUA NO NpPeLU3NOHHOCTU ANA 6eH3UHa

X2.1 MNpeun3anoHHOCTb ANA 6eH3nHa

B mexxnabopaTopHOM MCCNeaoBaHMM UCTbITbIBANM NATL 06pa3LoB 6EH3VHOB ¢ 06LWMM cogepaHneM cepbl npubnu-
antenbHo oT 11 go 5500 mr/kr:

Homep 2 — 6eHanH ¢ 13 % ETBE (atun-mpem-6yTtnnossin acmp);

HoMep 3 — GeH3WH C u3aMeHeHHON hopMyIon ANs yNyyWweHUsi CBOWCTB;

Homep 4 — 6eHanH ¢ 5 % aTaHona;

Homep 11 — GeHauH;

Homep 20 — E-85.

X2.1.1 MNoBTopAemocTb r

PacxoxgeHve mexay nocnegoBaTtenbHbIMW pe3ynbTaTaMu UCMbITaHUS, MONY4YeHHBIMU OQHUM M TEM Xe oneparto-
pPOM Ha OZHOW 1 TOW Xe annapaType Npu NOCTOSHHBIX YCNOBUSIX paboThl HA OQHOM M TOM Xe UCMbITYEMOM MaTepuane B
TeYeHne ANUTeNbHOro BpeMeHU Npu cobniogeHnm HopMarnbHbIX U NPaBUIbHbLIX YCNOBWIA BbINOMHEHUS METOAA UCNbITAHUS,
MOXeT NpeBblLwaTh CreayioLue 3HaueHNs TONbKO B O4HOM criyqae u3 gsaguat. NMostopsaeMocTs r, Mr/krunm % macc., pac-
cunTbIBatoT No popmynam (X2.1) n (X2.2) ansa natv ob6pasyoB AU3enbHOro Tonnuea. PaccuntaHHbie 3Ha4eHUs NPUBEAEHbI
B Tabnuue X2.1.

r, mrfkr = 1,4477X %, (x2.1)
0,3661
r, % mace. = 1447701’33380) , (X2.2)

rge X — obuwee cogepxaHue cepbl, Mr/ Kr;
Y — obuiee cogepxaHue cepbl, % Macc.,

X2.1.2 BocnpouzsogmmocTtb R

PacxoxgeHne mexay AByMS €AUHUYHBIMU U HE3ABUCUMbIMU pe3ynbTaTtamu, NONY4YeHHbIMY pa3HbIMKU onepaTopa-
MW, paboTarLwmmMm B pasHbix nabopaTopusix, Ha 0QHOM U TOM Xe UCNLITYEMOM MaTepuane B TeYEHUE ANIUTENBHOIO Bpeme-
HW, MOXEeT MpeBbllaTh Creaylolme 3HaqYeHuA TONbkO B OAHOM crydae w3 asaguartv. Bocnpoussogumocts R
paccunThiBatoT no popmynam (X2.3)n (X2.4) ana Bcex matepuarnos, BXOAALWMX B 061acTb pacnpocTpaHeHNs HACTOSILLLETO
meToga. PaccunTtanHble 3Ha4eHUs npueegeHsbl B Tabnuue X2.1.

R, mr/kr = 7,1295X %3661 (X2.3)
0,3661
R, % macc. = 7'1295(:/(:0000000) , (X2.4)

roe X — obuwee cogepxaHue cepbl, Mr/ Kr;
Y — obuiee cogepxaHune cepsbl, % Macc.

Tabnunuya X2.1 — 3HaueHUss NPeLU3MOHHOCTU AN AN3ENbHOro TOMMmMBa

Moot st Bocrowsmauor 7 i
25 6,0 30
100 7.8 38
500 14,0 69
1000 18,0 89
5500 34,0 167
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X3 O6pallueHue ¢c TONNUBaMU, coaepXKalUMM OKCUreHaThbl

X3.1 Tonnuea M-85 u M-100 sinsitoTcs TonnuBamu, coaepxalmnmm 85 % 1 100 % metaHona cooTBE TCTBEHHO. Ton-
nmBeo E 85 cogepxut 85 % aTaHona. 3Tu Tonnnea MMET BbICOKOE CogepKaHue Kucnopoaa, Hro NPUBOANT K 3HAUUTENbHO-
My MOIMOWEHMI0 nany4eHns cepbl K . OaHako Takme TONIMBA MOXHO aHanM3npoBaTh, NCMOMb3ysi HACTOAWMA MeTod
UCMbITaHWs, NPY YCNOBUK, YTO KannbpoBOYHblE CTaHAapPTLI NOArOTOBMNEHb! B MaTpuLe, aHanormyHol obpasyy. BoaMoxHo
yMeHbLUEHNe YyBCTBUTENBbHOCTY U NPeLn3noHHOCTH. [pn onpedeneHum noBTOPsSIEeMOCTH, BOCNIPOU3BOAUMOCTU U OTKNO-
HEHWs! HaCTOoSILLLEro MeToAa ncnelTaHust 06pasubl Tonnme M-85 u M-100 He ucnone3osanu.

X3.2 TMpu ananmnae Tonnue M-85 n M-100 ¢ kanubpoBkoii, NpoBeAeHHON Ha CTaHAapTax Ha ocHoBe Gernoro macna,
pes3ynbTar, NoNy4YeHHbIN No 12.3 HACTOAWEro cTaHAapTa, AenaT Ha COOTBETCTBYIOWMUA KOSPMULNEHT, KaK yKaszaHo B
HWxecneayowmx hopmynax. 37a KOpPeKTUPOBKa He TpebyeTcs, ecnu cTaHAapThl TOTOBAT C TOW XKe CamMon MaTpuLewn, YTo
1 06pa3subl, KaK ykasaHo B 5.2 HacTosLWwero ctaHgapTra.

S(8 M-85) = —>_; (X3.1)
059

S(e M-100) = >, (X3.2)
055

roe S — obuwee cogepxaHne cepsbl, % Macc.
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CBefeHNA 0 COOTBETCTBUU MeXrocylapcTBEeHHbIX CTaHAAPTOB CChINMOYHLIM CTaHOgapTam

Ta6nwuuya JAA

0O603HavYeHre 1 HaUMEHOBAaHWE CChbINOYHOro cTaHaapTa

CreneHb
COOTBETCTBUSA

0603HavYeHne U HauMeHoBaHWe
MEXrocyapCTBEHHOro cTaHgapTa

ASTM D 4057—11 PykoBoacTBO No py4HOMy OT-
6opy npob HedpTn 1 HedbTenpoaykToB

*

ASTM D 4177—10 PykoBogcTBO No aBTOMaTu-
YeckoMy oTBopy nNpob HedpTn u HedbTenpoayKToB

ASTM D 6259—10 PykoBoacTeo no onpepgene-
HWio obbedvHeHHOro npeaena KONM4eCTBEHHOro
onpegeneHus

ASTM D 6299—10 PykoeogcTBO MO NpYMeHe-
HUIO CTaTUCTUYECKMX NpMeMoB obecneqeHns Ka-
YecTBa W KOHTPOMbHbLIX Auarpamm Ans OLEHKM
paboThl aHaNUTUYECKON N3MepPUTENbHON CUCTEMBI

ASTM D 7343—07 PykoBoACTBO MO ONTMMU3a-
uun, pabote ¢ obpasuamu, KarMBpoOBKe U NPoOBepKe
METOAOB PEHTreHOMYOPECLEHTHOW CMNeKTpOMeT-
pun Anst ANeMeHTHOro aHanusa HeTENPOAYKTOB U
CMa30YHbIX MaTepuanos

ASTM E 29—08 PykoBoacTBO NO NPYMEHEHUIO
3HaYMMbIX LMP B AaHHBIX MCMbITAHUI Ans onpeje-
NEeHWs1 COOTBETCTBMS CneunduKkaumam

* COOTBETCTBYIOLMIA HALMOHATBHBIN CTaHaapT oTcyTeTByeT. [lo ero yTBepaeHnsi peKOMeHAyeTCsl UCNonb30BaThb
nepeBo/ Ha PYCCKUI Ai3bIK AaHHOro cTaHaapTa. MepeBoa AaHHOro cTaHgapTa HaxoauTes B PegepanbHom nHdgopmauy-
OHHOM (POH/IE TEXHWYECKUX PErMamMeHTOB U CTaHAApPTOB.
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YK 665.6:546.22.06:006.354 MKC 75.080 IDT

KntoyeBble crioea: He(bTb, He(bTeI'IpO,D,yKTbI, cepa, aHeproancnepCUoHHaqa peHTFeHOd)J'IyOpeCLLeHTHaﬂ
CneKkTpomeTpuna
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