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Mpeaucnosue

Llenu, OCHOBHblE MPUHLMMBI U OCHOBHON NOPSA0K NpoBeAEHMA paboT Mo MEXrocyaapCTBEHHOW CTaH-
Aaprusauum ycraHosnenol B FTOCT 1.0—2015 «MexrocyaapcTseHHas cucrema craHgaprusaumum. OCHOBHbIE
nonoxenus» n NOCT 1.2—2015 «MexxrocygapcreeHHas cuctema craHgaprtusauyuu. CtaHaaprbl Mexrocyaap-
CTBEHHbIE, NPaBMNa n peKoOMeHAaLIMKM N0 MEXTOCYAapCTBEHHON CTaHaapTusauun. MNpasuna paspabotku, npu-
HATWS, OGHOBMIEHNSI N OTMEHbIY

CBepeHnA o ctaHpapre

1 NOArOTOBJIEH HayuHO-Npon3BOACTBEHHLIM pecnybnUKaHCKUM YHUTapHbIM npeanpuatuem «beno-
PYCCKUiA rOCyAapPCTBEHHBI UHCTUTYT CTaHgapTusauum u ceptudukauuny (6enMCC) Ha ocHoBe COBCTBEHHO-
ro nepesoAa Ha PyCCKUi A3bIK AHIMOA3LIYHOW BEPCUKM CTAHAAPTA, YKA3aHHOro B NyHKTE 5

2 BHECEH lNocyaapcTBeHHbIM KOMUTETOM NO cTaHgapTu3auuu Pecnybnuku Benapycb

3 MPUHAT MexrocyaapCTBeHHbLIM COBETOM NO CTaHAapTU3auuu, METpPonormu u ceprudmkaumm
(npoTtokon ot 22 aekabpsa 2014 r. Ne 73-1)

3a NpUHATUE NPOroNoCcoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kopa cTpaHb! no CoKpalleHHoe HauMeHoBaHUe HaLMOHaNbHOro
no MK (UCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa Mo cTaHAapTM3aLmm

AsepbaigxaH AZ AscTaHpapT

ApmMenua AM MuHakoHoMukM Pecnybnuku Apmenuns

Benapycb BY loccTanpapt Pecnybnuku benapycb

Kuprusua KG KblprolactaHgapt

Mongosa MD MongoBa-CtaHgapT

Poccus RU Pocctangapt

TapXuKncTaH T TapXukcTaHaapT

Y3bekuctaH uz YactaHgapt

4 Mpukasom degepanbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHuio u metponorumn ot 31 oktabps
2018 . Ne 891-cT mexrocyaapcTBeHHbIn ctaHgapt FOCT 33194—2014 BeeaeH B AeWCTBUE B Ka4eCTBe Ha-
UMoHanbHoro craHgapra Poccuiickon ®eaepauun ¢ 1 aHeaps 2019 r.

5 Hacrosimin ctraHgapT uaeHtudeH cranaapry ASTM D2622—10 «CTanAapTHelii meToa onpeaene-
HUSA cepbl B HedpTenpoayKTax PEHTreHOMNyopEeCLEHTHONW CNEKTPOMETPUER C Aucnepcuen no AnuHe Bon-
Hbl» («Standard test method for sulfur in petroleum products by wavelength dispersive X-ray fluorescence
spectrometry», IDT).

CraHgapt paspaboraH TexHu4eckum KoMuTeToM no craHgaptusdauun ASTM D02 «HedprenpoaykTbl u
CMa304Hble MaTepuanbl», OTBETCTBEHHOCTL 3a Hero HeceT [NoakomuTeT D02.03 «3nemMeHTHbIN aHanu3ay.

HaumMeHoBaHWe HACTOALLErO CTaHAapTa U3MEeHEeHO OTHOCUTENbHO HAMMEHOBAHUA YKa3aHHOTO CTaHaap-
Ta ASTM ans npuseaexusi B cootsetctaue ¢ FOCT 1.5 (nogpasaen 3.6).

Mpu NPUMEHEHUN HACTOALLETO CTaHJapTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CChINIOYHbIX CTaHaap-
ToB ASTM COOTBETCTBYIOLLUME UM MEXTOCYAAPCTBEHHLIE CTaHAapThl, CBEAEHNUSA O KOTOPLIX NPUBEAEHLI B 40-
NONHUTENBLHOM NpunoxeHnn JA

6 BBEJEH BMNEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOPpMaLUOHHOM yKasamere «HayuoHarnbHble cmaHdapmbi». B criyyae nepecmompa (3amMeHbl) Ui OmmeHb!
Hacmosweao cmaHlapma coomeemcemeyowee yesedomneHue 6ydem OnybIIUKO8aHO 8 EeXeMeCSYHOM
UHOpMaUUOHHOM yKa3damene «HauyuoHanbHble cmaHOapmbly. Coomeememeyouwjas uHgopmayus,
ysedomMrieHUE U MEeKCMb! pa3Mewaromcecs makxe 8 UHGOpMayuoHHOU cucmeme obujeao nosb308aHus —
Ha oghuyuanbHom calime dedepanbH020 azeHmemea 10 MexXHUYeCKOMy Pez2yniupoeaHuro U Memposnoauu 6
cemu ViIHmepHem (www.gost.ru)

© CraHgaptuHdopMm, opopmnenune, 2018

B Poccuiickoi deaepaumm HaCTOSILLMIA CTaHAAPT HE MOXET ObITb NOMHOCTbLIO UMK
YaCTUYHO BOCTNPOU3BEAEH, TUPAXXMPOBAH U pacnpoCTpaHeH B kayecTse opuumnanbHoro
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M E X T OCVYAAPGCTBEUHHUB H# C TAHJAOAPT

HE®Tb N HE®TENPOAYKTbI

OnpepeneHue cogepxaHua cepbl METOAOM PEHTreHOMITyopecLeHTHON CNeKTPOMeTpum
C BOJSIHOBOW Aucnepcuen

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

Dara BBegeHusa — 2019—01—01

1 ObnacTb NpUMeHeHuA

1.1 Hacrosiwmi ctangapt ycTaHaBnuBaeT METOA ONPEAENeHns coaepxaHusa obLuei cepbl B HEdITU U
HedTenpoaykTax, KOTopble ABMATCA 0AHOMA3HBIMU U XUAKUMU NPU CTaHAAPTHLIX YCNOBUAX OKpYXKatoLen
Ccpeabl, UMK pa3xuxarTcs Npu YMepeHHOM HarpeBaHuu, Unu pactTBopsOTCS B YINEBOAOPOAHbLIX pacTBOpuUTe-
nax. K ykazaHHbIM NpoayKTam OTHOCATCA AU3enbHOe TONNMUBO, TONSIMBO ANsi peaKTUBHBIX ABUraTenen, Kepo-
CWH, Apyrue AUCTUNNATHbIE TOMNMBA, HadhTa, OCTaTOMHOE TOMMMBO, CMa3oyHble 6a30Bble Macna, rmapassu-
yeckue macna, HedTb, HE3TUNMPOBAHHbIN BEH3UH, rasoiinb U Au3enbHoe GMOTONNUBO.

1.2 [Onana3oH onpegernieHns HaCTOALLEr0 METOAA COCTaBNSAET OT 3 MI/Kr [3Ha4eHne 0606LEeHHOTO (HUX-
Hero) npegena KonuyecTseHHoro onpegenenusa (PLOQ) cogepxaHusa obLuei cepbl, pacCUUTaHHOE B COOT-
BeTcTBUM C ASTM D6259] 10 4,6 % no mMacce (HaMBbICLLEE U3 3HAYEHUI coepaHus obLwen cepel B npobax,
MCNOMb30BABLUMXCA NPU NMPOBEAEHUN CIIUYUTENBHBIX UCTILITAHWI).

MpumevyaHune 1 — MameputenbHoe obopynoBaHue, NMpPUMeHsieMoe B AaHHOM METoAe, MOXeT obnajatb
pasnu4Hoi YyBCTBUTENBHOCTEI. BO3MOXHOCTE NPUMEHEHWUS JJ@HHOTO METoAa NpU KOHUEHTpauun cepbl MeHee 3 mr/kr
AOMXKHa ONpeAensTbCA B MHAMBUOYANbHOM NOPSAKE ANS BOMHOAMCNEPCUOHHBIX PEHTreHodNyopecUeHTHbIX npubopos
(WDXRF), nossonstowmux MsmepaTe 6ornee HU3kne 3HaYEHUsl, OfHaKO NMPELM3NOHHOCTb HAcTOALLero MeToga Npu 3ToMm
HenpumeHuma.

1.2.1 3HadveHus npegena konuyecTeeHHoro onpeaenenusa (LOQ) u NPeuusMoOHHOCTbL MeToAa ANA us-
MepUTENbHOro 060PYAOBAHUA KOHKPETHON nabopaTtopnm 3aBUCSIT OT MOLLIHOCTU MCTOYHMKA NUTaHUA npubopa
(HM3Kasa UM BbICOKAs MOLLHOCTbL), TMMa nNpobbl M yCcTaHOBNEHHOro B naboparopuu nopsigka npoBeAeHus pa-
GOT NpK UCMbITAHUW NO JaHHOMY METOAY.

1.3 MpoGbl ¢ coaepxaHueM cepbl 6onee 4,6 % no macce cneayeT pasbaBuTb Ans 4OBEAEHUs1 COaep-
»KaHua cepbl B pazbaBrneHHOM NPOAYKTE A0 3HAYEHUs1, OXBaTbIBAEMOro 06nacTbio NPUMEHEHNUsST HACTOSILLETO
MeToAa ucnbiTaHusA. Pa3baBneHHble NpoBbl MOFYT XapakTepu3oBaTbCs XyALUMMK NOKasaTensiMu npeum3noH-
HOCTW, YEM YKa3aHHble B pasgene 14 ans HepasbaBneHHbIX Npob.

1.4 B cnyyae neTy4ux npoaykToB (Hanpumep, KPEKUHr-6€H3MHOB C BbICOKUM AAaBIEHUEM HACILLEHHBIX
napoB UMK NErkux yrnesoAopOAOB) pesynbTaThbl ONPeaeneHust MOryT He COOTBETCTBOBaTb YCTAHOBMEHHOM
NPELM3NOHHOCTH M3-38 YACTMYHON NOTEPU HEKOTOPBIX JIETKMUX YINEBOAOPOAOB NPU NPOBEAEHUMN UCTIBITAHUS.

1.5 OcHoBHOe TpeGoBaHWE HACTOALLEro METoAa 3akmniyaeTcsd B TOM, YTO MaTpuubl CTaHAapTHbIX
06pasuoB U UCMbITYEMbIX NPO6 AOMKHbI ObITb Kak MOXHO Gonee GNU3KUMKM APYry K APYTY WM OOMKHbI
NPUMEHATLCA MOMPaBKM ANA yvyeTa pasnuuuii B matpuuax (cm. 12.2). HecootsetcTBue maTpuy kanubpo-
BOYHOTO PacTeBopa U UCTbITYEMON NPoBbl MOXET ObiTb 0BYCNOBMNEHO pa3rMyHbIM COOTHOLIEHUeM C/H B npo-
0ax u kanMbpoBOYHbIX PacTBOPaX MMM MPUCYTCTBUEM APYrMX MELLAIOLLMX FeTepoaTtoMOB UMM 3MIEMEHTOB
(tabnuua 1).

UsnaHune odpmumansHoe
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Tabnuya 1— KoHueHTpauuu MeLaoLLuX SN1eMEHTOB (BeLLecTB)

OneMeHT (BeLecTBo) Honyckaemas maccosas gons, %

dochop 0,3
LinHk 0,6
Bapwit 0,8
CBuHeL 0,9
Kanbuuii 1

Xrop 3

Kucnopog 2,8
MeTunosele achupbl XupHbIX kncnot (FAME) (cMm. npumeyaHue 16) 25
3TaHon (cM. npumedaHue 16) 8,6
MetaHon (cMm. npumedaHue 16) 6

1.6 3HaueHus, BbipaXxkeHHble B eanHuuax CU, cneayert cumTarb cTaHAapTHbIMKU. HacToawmin ctaHgapT
He COAEePXXMT 3HAYEHUN, BbIPAXXEHHbIX B APYIUX eAUHULAX U3MEPEHUSI.

1.7 Hacrosiwmin cTaHgapt He paccMaTpuBaeT Bcex NnpobnemM 6e30nacHOCTU, CBA3AHHbIX C €r0 NPUMEHEe-
HWEM, ECMM OHU CyLLECTBYIOT. [oNb30BaTeNb HACTOSILLENO CTaHjapTa HECeT OTBETCTBEHHOCTb 3a obecneve-
HMe TEXHUKM Ge30NacHOCTU, OXPaHy 340POBbS YENOBeKa U ONpeAeneHne rpaHnLy NPUMEHMMOCTH cTaHaapTa
00 Hayana ero NPMMEHEeHuUs.

2 HopmatuBHble ccbinkmu')

[ns npMMeHeHNA HaCTOALLEro cTaHaapTa HeobxoanMbI CneayioLLue CCbINOYHbIE CTaHaapThl. [N Heaatu-
POBAHHbIX CCbINOK NPUMEHAIOT NOCNEAHEE U3[AHME CCbISIOYHOrO CTaHaapTa (BKIIOYast BCE MSMEHEHUS K HEMY).

ASTM D4057, Practice for manual sampling of petroleum and petroleum products (PykoBoacTso no ot-
6opy npob HedTU n HedhTENPOAYKTOB BPYUHYIO)

ASTM D4177, Practice for automatic sampling of petroleum and petroleum products (PykosoacTtso no
aBTOMaTu4eckomMy otéopy npob HedTH n HehTENPOAYKTOB)

ASTM D4294, Test method for sulfur in petroleum and petroleum products by energy dispersive x-ray
fluorescence spectrometry (Metoa onpeaeneHnsa coaepxaHusa cepbl B HehTU u HedpTenpoayKTax PeHTreHo-
(bnyopecueHTHOIN CNeKTpoOMETpUEn C AUCNepcuen No SHeprumn)

ASTM D4927, Test methods for elemental analysis of lubricant and additive components — barium,
calcium, phosphorus, sulfur and zinc by wavelength-dispersive x-ray fluorescence spectroscopy (MeTtoab!
3anemMeHTHOro aHanusa 6apus, kanbumus, gocdopa, cepbl U UMHKA B CMa30YHbIX Marepuanax u npucagkax
peHTreHo(hnyopecLUeHTHON CNEKTPOCKONMEN C BONHOBON Ancnepcuen)

ASTM D6259, Practice for determination of a pooled limit of quantitation (PykoBoacrso no onpeaene-
HUIO 0606LIEeHHOTO NpeAena KONUYECTBEHHOTO OnpeaeneHns)

ASTM D6299, Practice for applying statistical quality assurance and control charting techniques to
evaluate analytical measurement system performance (PykoBogcTeo no NpUMEHEHUI0 METOAOB CTaTUCTUYE-
CKOTO KOHTPONS Ka4eCTBa ANSA OLIEHKN (DYHKLMOHUPOBAHUS CUCTEMbI aHANIUTUYECKUX U3MEPEHWIA)

ASTM D7343, Practice for optimization, sample handing, calibration and validation of x-ray fluorescence
spectrometry methods for elemental analysis of petroleum products and lubricants (PykosoacTeo no ontu-
mMusauum, ot6opy npo6, kanubpoBke U Banuaauum METOAOB PEHTIEHOMIYOPECLEHTHOW CNEKTPOMETPUN ANA
9NEeMEHTHOro aHanu3a Hed)TenpoayKTOB U CMa304HbIX MaTepuanos)

ASTM E29, Practice for using significant digits in test data to determine conformance with specifications
(PykoBOACTBO MO MCMOMNb30BAHUIO 3HAYALLMX LMPP ANS 9KCNEPUMEHTASIbHBLIX AaHHbIX NPU onpeaeneHnn co-
OTBETCTBMSA 3a[aHHBIM TEXHMYECKUM TpebOBaHUSAM)

1) MHcpopMaLmio 0 CCLINOYHLIX CTaHAapTax MOXHO HaiiTh Ha Beb-caiite ASTM www.astm.org Unn nonyunTb B
cnyx6e paboTbl ¢ noTpebuTensamMm no agpecy: service@astm.org. MHdopmauuio o exerogHuke craHgaptos ASTM MOXHO
HalWTu Ha cTpaHuuax Document Summary Ha Beb-caiite.
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3 CyuwHocTb MeToaa

3.1 Mpoby npoaykTa NOMELLAIOT B NY4YOK PEHTIEHOBCKOIO U3Ny4YeHUsi U U3MepsIoT MUKOBYIO UHTEHCUB-
HOCTb Ko-nuHuu cepbl npu 0,5373 HM. 3HayeHne pOHOBOW MHTEHCUBHOCTU, UBMEPEHHOW NpU peKoMeHaye-
MOii AnuHe BonHbl 0,5190 HM (0,5437 HM Ansa nyyeBov TPYOKU G pOAMEBbIM aHOAOM), BEIYUTAIOT U3 3HAYEHUS
MWKOBOW MHTEHCUBHOCTU. MOMYYEHHYIO YUCTYIO CKOPOCTb CYETA UMNYNbLCOB CPABHUBAKOT C NPEABaPUTENLHO
NOCTPOEHHOI KanMOpOBOYHON KPUBOI UMM ypaBHEHUEM ANsi NOMYYEeHNA KOHLUEHTPauum cepbl B MUKPOrpam-
Max Ha KurorpaMm unu npoLeHTax no macce (cMm. pasaen 12).

4 HasHauyeHue n npumeHeHue metoaa

4.1 Hacroswmii MeToa ucnbiTaHuii 06ecnevnBaeT ObICTPOE M TOUHOE N3MEPEHNUE ODLLEro CoaepXaHua
cepbl B HEpTM 1 HETENPOZYKTAX C MUHUMANLHONM NOArOTOBKOW NPOo6bI. MpoaomKkuTensHOCTL aHanM3a oaHoM
npo6bl 06bIMHO COCTaBNAET OT 1 O 2 MUH.

4.2 KayeCTBO MHOMMX He(pTENPOAYKTOB CBA3AHO C KONMYECTBOM NPUCYTCTBYIOLLEN B HUX cepbl. CBeae-
HWUS O KOHLEHTpaUuK cepbl HEOOXOAUMbBI ANS OpraHM3auuu npoueccoB nepepabotku. OrpaHu4eHus no co-
AepXaHUIo cepbl B HEKOTOPbIX BUAAX TONMMBA MOTYT ObiTh TakkKe YCTAaHOBSIEHbl B HOPMATUBHbLIX NPaBOBbIX
aKTax, NPUHATLIX Pa3nuyHbIMU chefiepanbHbIMK, rOCYAapCTBEHHBIMU UITU MECTHBIMW OpPraHaMu ynpaBneHus.

4.3 HacrtoAwmMin MeTo UCMbITaHWM NO3BONSET OnpeaenuTb, COOTBETCTBYET NU COAEpKaHWe Cepbl B
Hed T Unn HedpTenpPOAYKTE 38 aHHBLIM TEXHUYECKUM TPeBOBaHWUAM UNK NpeaenbHbIM 3HAYEHUSAM, PernameH-
TUPYEMbIM HOPMATMBHBLIMU NPABOBbLIMU aKTaMU.

4.4 Ecnu HacTOALLMI MeToA NPUMEHSIETCA AN UCTbITaHUA HeTENPOAYKTOB ¢ MaTpULLAMK, 3HAUUTENb-
HO OTNMYAIOLLMMKUCA OT MaTpuLL KanMOPOBOYHBIX PACTBOPOB Ha OCHOBE Benoro macna, TpeboBaHus K Npuro-
TOBMNEHMIO KOTOPbIX YCTAHOBMEHbI B HACTOSAILLIEM CTaHAApTe, TO NPy UHTEpnpeTauum pe3ynsraroB Heo6xoanmo
yYUTbIBATb PEKOMEHA LMK, NPMBEAEHHbIE B pasaerne 5.

MpumedvaHune 2 — ObopyaoBaHue, UCNOMb3YEMOE B METOAE HACTOSLLEro CTaHAapTa, SenseTcs B Lienom 6o-
nee JOPOrocTosiLLKUM, YeM TpebyeTca ANs ansTepHaTUBHLIX METOA0B UCNBITAHWIA, HaNpUMep ANS MeToAa UCTbITaHWA Mo
ASTM D4294. AnsTepHaTvBHbIE MeToAbl ncnbiTannii ASTM npusegeHbl B exerogHom cGopHuke ctaHgapToB ASTM.

5 Mewarwuwee BnusaHue

5.1 Ecnu anemeHTHbIN cocTas Npobbl (3a UCKITIOYEHEM COAEPXKAHUS CEPbI) 3HAUYMTENBLHO OTNMYaETCA
OT cocTaBa KanMbpOBO4YHLIX PACTBOPOB, 3TO MOXET MPUBECTU K MONYHEHUIO OLUMOOYHBLIX PE3ynLTaTtoB npu
onpefeneHun cogepxaHusa cepbl. Hanpumep, pasnuune B COOTHOLLEHWUM yrniepoaa v Boaopoaa B npobe u B
KanuBpoBOYHbIX PACTBOPaxX BHOCUT OLLMGKK B pe3ynbTaTthl onpeaeneHus.. HekoTopble MeLuatoLme aneMeHThbl
(BeLLecTBa) U KOHLIEHTPAaLUWK, MPU KOTOPLIX NPOAIBMAETCA UX BNUSHWUE, NPUBEAEHbI B Tabnuue 1. Ecnu u3 ucro-
pun Npo6bl MM U3 JaHHbIX APYroro aHanu3a U3BECTHO, YTO OHA COAEPXKUT KaKOW-NMbo M3 aneMeHToB, nepe-
YUCNEHHBIX B Tabnuue 1, Npu KOHUEHTpaLuu, paBHON UMy NPeBbILIAIOLLIEN NPUBEAEHHbIE B JAaHHOW Tabnuue
3HaueHus, To 9Ty Npoby cneayeT pa3baBuTb pacTBOpUTENEM, HE COAEpXaLLMM Cepy, ANsi YMEHbLUEHUS 3Ha-
YeHMA KOHUEHTpauun anemeHTa (BewecTsa), NpuBeaeHHOro B Tabnuue 1, ¢ Lenb CMArMYeHUs MeLatoLLero
BNUSIHUA AHHOTO 3neMeHTa (BELLEeCTBa).

MpumeyaHune 3— KoHuUeHTpaLM NEPBLIX CEMU BELLECTB, yKka3aHHbIX B Tabnuue 1, 6binu onpegeneHsl nytem
pacyeTa CyMMbl MaccoBbIX KO3 ULIMEHTOB MOTMOLLEHNS KaX/40ro NPUCYTCTBYHOLLIEro aMeMeHTa, YMHOXEHHbIX Ha Macco-
BYHO 4O AaHHOro arnemMeHTa. ﬂaHHbIIZ pacHeT npoBoauncAa anda paaGaBJ‘leHHle npegcraBUTENbHbBIX I'Ip06, cofepxalimx
npubnuantensHo 3 % Melwarowmx Belects U 0,5 % cepbl. [lononHnTenbHas MHdopmaLlmsa 0 METUNOBLIX 3hMpax XKMUPHbIX
KWUCIOT, aTaHone v MeTaHore npusefeHa B NpuMedaHum 16.

5.2 Tonnuea, cogepxawme O0OMnbLUME KOMNMMYEeCcTBA METUINOBbIX 9PMPOB XUPHbIX kucnot (FAME), ara-
Hona u meTaHona (tabnuua 1), MMEIOT BbICOKOE CoAepykaHue KUCIopoaa, YTo NPUBOAUT K 3HAYUTENbHOMY
nornoLueHmnto Ka-nsny4eHust cepbl U NONYYEHUIO 3aHWKEHHBIX PE3YNbLTaTOB ONpeAeneHusi CoaepXKaHus cepbl.
McnbiTaHus Takux BUAOB TOMMUB MOTYT OCYLLUECTBATLCA C UCMONb30BaHMEM METOAA HACTOSILIEro ctaHaapra
npu YCNOBUM, YTO K pe3ynbTataM NMPUMEHSIIOT NonpaBoOYHble KO3dULMEHTbI (MpU KanMbpoBKe C UCMONMb30-
BaHWeM 6enoro macna) unu kanubpoBOYHbIE PaCTBOPLI MPUTOTaBNMBAIOT TakuM 06pa3oM, YToObl OHU COOT-
BETCTBOBANM NO MaTtpuue ucnbityemon npobe (11.5).

5.3 B obliem cnyyae HedTenpoayKThbl, COCTAaB KOTOPLIX OTNUYAETCA OT cocTaBa Genoro macna, yka-
3aHHOrO B 7.5, MOTYT aHanM3npoBaTbCsi C UCMONb30BaHUEM KanuBpOBOYHbLIX PACTBOPOB, NPUIOTOBIEHHbIX U3
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0a30BbIX NPOAYKTOB C TAKUM XK€ WUIM aHanoruyHbiM coctaBoMm. Hanpumep, 6eH3uH MoxeT ObiTb cMOaEenupo-
BaH CMELLEeHMEM U300KTaHa 1 TONyona B COOTHOLLEHUU, NPUOAN3UTENBHO COOTBETCTBYIOLLEM (haKTUUECKOMY
COAEPKaHMNIO apoMaTUYEeCKnX yrnesoaopoaAos B aHanu3npyemblx npobax. Mcnonb3oBaHne kanmOpoBOYHbIX
pacTeOPOB, NPUFOTOBIIEHHbIX C UCMOSIb30BAaHUEM AAHHOMO CMOAENUPOBAHHOIO BEH3UHA, MOXET NPUBECTU K
nonyyeHuto Bonee TOYHbIX PE3YNbLTATOB MO CPABHEHUIO C pe3ynbTatamu, Nofy4yaeMbiMU NMPU UCTTONb30BaHUM
KanubpoBOYHLIX PACTBOPOB Ha OCHOBe Benoro macna.

5.4 Mertoa ucnbitaHus no ASTM D4927 pekomeHAyeTCA UCNONb30BaTb ANl onpeAeneHust CoaepXaHma
cepbl > 100 Mr/kr B CMa304HbIX Macnax u npucagkax K HUM, NOCKOSbKY AaHHbIM METOA NpeaycMmaTpuBaeT npu-
MEHEHNE MEXINEMEHTHbIX MONPaBOYHbIX KO3 uumMeHToB. MeToa HacTOALLEro cTaHaapTa B AAHHOM Criyyae
SIBNSIETCH HENPUEMIEMBbIM, NOCKOSIbKY OH He npeaycmaTpusBaeT onpeaeneHme A0NONHUTENbHbLIX SfIEMEHTOB,
NPUCYTCTBYIOLLMX B CMA304HbIX MAcrnax u npucagkax K HUM, 4To AenaeT HEBO3MOXXHbIM BBEAEHUE NONpPaBokK
ANS ydeTa BAUSHUS MaTpULIbI.

6 Annaparypa

6.1 PeHTreHodnyopecLUeHTHbIN CNEeKTPOMeTp C BONHOBOW aucnepcuenn (WDXRF), OCHaLlLEHHbIN
obopyaoBaHueM AnA ONpeaeneHns PEHTFeHOBCKOro U3fly4eHusa B Auana3oHe ANMH BOMH OT Npubnm3nTenbHO
0,52 Hm o npubnuautensHo 0,55 HM (B 4aCTHOCTU, Npu aAnuHe BonHbl 0,537 HM). [na obecneyeHus onTu-
MarnbHON YyBCTBUTENLHOCTU K cepe Npubop AosmkeH ObiTb OCHALLEH 3rEeMEHTaMM, NPUBEAEHHBLIMU HUXE.

6.1.1 OnTUYeCKui NyTb, COOTBETCTBYIOWMI TPEOOBAHMAM N3TOTOBUTENS, NPEANOYTUTENBHO NpoayBa-
€MbIii renveM; cnosb3oBaHue BO3ayxa Unu a3oTa ABNSETCA MeHee NPeanoYTUTENbHBIM.

6.1.2 AMNNUTYAHBIA aHANM3aToOP UMNYAbLCOB UNKN APYroe YCTPOWCTBO pacno3HaBaHUS 3HEPTUN.

6.1.3 OetekTop, obecne4unBalolwmin AETEKTUPOBAHWUE PEHTIEHOBCKOTO M3Ny4YeHus C ASIMHON BOSIHbI B
UHTEpecyemMoM auanasoHe (ot npubnuautensHo 0,52 4o npubnusntenbHo 0,55 Hm).

6.1.4 Kpucrtann-aHanusarop, o6ecneunsaiomii paccesHue Ko-usnyyenus cepbl 1 (pOHOBOIO PEHT-
reHOBCKOro MU3nyvyeHusa B npegenax yrnosoro AgnanasoHa UCnonb3yeMoro CnekTpoMeTpa. YCTaHOBAEHO, YTO
MCNofb30BaHMe repmaHus unu neHrasputputona (PET) 06b14HO AaBnaeTca npueMneMbiM. [ipyrne marepuansl
MOTYT UCMONb30BATLCA NO COMMACOBAHMIO C U3roToBUTENEM Npubopa.

6.1.5 PeHTreHoBCKas TPyOka, obecneunBaiowasi Bo3dyxaeHue Ka-uanyyeHus cepbl. Hanbonee yacro
UCMOMb3yeMbIMU ABNAIOTCA TPYOKU C pOAUEBLIM, XPOMOBbLIM UMM CKAHAUEBLIM AHOAO0M, XOTSI MOTYT UCMOfb-
30BaTbLCA W Apyrne aHoasbl.

MpumMmevyaHune 4 — ObnydeHne N3OLITOUHBIM KONTUMECTBOM U3IyYeHUs BLICOKOW SHeprum, NpOoU3BOLUMbIM, Ha-
npuMep, PEHTFEHOBCKUM CMEKTPOMETPOM, ABMSETCA OonacHbIM ANA 30poBbA. Onepartop AOMMKEeH NPpUHUMaTh COOTBET-
CTBYlOWNE Mepbl AN NpefoTBpalleHUs obnyyeHus kakux-Nnubo vactel ero Tena noj Bo3AeNCTBUEM He TONbKO MPSAMbIX
PEHTreHOBCKUX J'Iy‘-lel7l, HO Talke U BTOPUYHOIrO Unn pacceAaHHOro Uany4vyeHus. PeHTreHOBCKUIA CNEKTPOMETP AOJIKEH 3KC-
nnyaTtupoBaTbCA B COOTBETCTBUU C HOPMaTUBHLIMUA NpaBOBbLIMU aKTaMu, perynupyroumMMmn Ucnonb3oBaHne UMOHU3UPYLO-
LLiero UanyqeHus.

6.2 AHanuTtuueckue Bechl, obecneunBatoLe B3BeLLMBAHME HAaBECOK mMaccoi A0 100 r ¢ TOMHOCTbIO
otcyera o 0,1 wmr.

7 PeakTuBbl

7.1 Yucrorta peakrusoB

Bo BCex UCMbITaHMAX CNeayeT UCNONb30BaTb XMMUYECKM YUCTbIE peakTuBbl. ECnu He ykaszaHO MHOe,
noapasyMeBaeTCsl, YTO BCE PEaKTUBbI JOIMKHbI COOTBETCTBOBATHL TPEOOBAHMSIM TEXHUYECKUX YCNOBUIF Komu-
TeTa no aHanuTUYECKMM peakTusaMm AMEpPUKaHCKOTO XMMUYECKOTO 00LLECTBA, [ae AaHHblE TEXHUHMECKUE YCIIO-
BUS MMEIOTCS B Hanuuun?. MoXHO MCMONb30BaTb peakTUBbI APYroii CTENEHN YNCTOTbI, ECNIN NPEABAPUTENBHO
YCTaHOBJIEHO, YTO CTEMEHb YUCTOThI AaHHbLIX PEAKTUBOB [10CTAaTOMHO BbLICOKAsl, M MPU UX UCIMONbL30BaHUN HE
YMEHbLUAETCS NPELIM3NOHHOCTL ONpeaeneHus.

2 «Xumunyeckne peakTuBbl, TeXHUYECKUe ycrioBus KomMuTeTa No aHanuTUYecKuM peakTuBaM AMEPUKaHCKOro Xu-
Muyeckoro obuyecteay, Washington, DC. PekoMeHzauum no UCNbITaHUIO PEaKTMBOB, HE YKasaHHbIX AMEPUKAHCKUM XK-
MUYECKUM 0BLLECTBOM, CM. B cneaytowmx uagaHusax: «CraHgaprtHele obpasupl AnalaR ansa nabopatopuii, Xumu4eckue
peakTuBbl», BDH Ltd., Poole, Dorset, U. K.; «®apmakones CLUA n HauvoHanbHbIil dpapMaKkonornyecknii CrpasouqHuK»,
KoHBeHumus no dpapmakonee CLUA, Inc. (USPC), Rockville, MD.

4
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7.2 Du-n-6ytuncynoscpun (DBS) — martepuan BbICOKOW CTEMEHU YMCTOTblI C CEPTUPUUUPOBAHHBIM
3HauyeHMeM coaepxaHus cepbl. Mpu pacveTe TOUHbIX KOHLEHTpauuit KannbGpoBoYHbIX pacTeopoB (9.1) crneay-
€T UCNoMb30BaTh CEPTUPULIMPOBAHHOE 3HAYEHNE COAEPXAHUS CEPbl U YUCTOTY MaTepuana.

(MpeaynpexaeHue — Ou-H-6yTuncynbdua ABNAETCS BOCNNAMEHSAOWMMCS U TOKCUYHBIM BELLECTBOM.
PacTBopbl Yepe3 HECKONbKO MECSILIEB NOCIE UX MPUrOTOBMEHUSA MOTYT BbITb HeCTabuUNbHLIMMN.)

MpumedaHue 5—BaxHo 3HaTb cogepxaHune cepbl B AN-H-OyTUncynbduae, a He TONBKO €ro YUCTOTY, MOCKOSb-
Ky NpUMecH MOryT Takke SBRSTLCSA cepocofepxallumn coeguHeHuamu. CogepxaHne cepbl MOXeT GbiTb onpeaerneHo
rMyTeM MaccoBoro pacTBopeHus Au-H-6yTuncynbduaa B 6enom macne, He cofepxallem cepy, 1 NocrneayoLWwnM Nposese-
HMeM aHanusa c NPsMbIM CPaBHEHWEM OTHOCUTENBHO STaNoHHLIX MaTepuanoB HalMoHanbHOro MHCTUTYTa CTaHgapToB U
TexHonoruii (NIST) (Mnu nepBUYHLIX CTaHAaPTHEIX 06pa3LoB 4pyrux opraHusaLui).

7.3 KoHTponbHble 06pasubl Ana koppekunu apenda (npu Heob6xoanMocTm)

YCTaHOBNEHO, YTO HECKOMbKO PasfUYHbIX MaTrepuanos SBNAIOTCA NMPUrOAHLIMKU ANS UCMONb30OBAHUSA B
Ka4yecTBe KOHTPOIbHbLIX 00pas3sLoB Ana Koppekuun apenda. B kadecTtse COOTBETCTBYHOLWMX 00pasUoB ans
KOHTpONA Apeiida A0MKHBI MPUMEHATLCA MaTepuanbl NOCTOAHHOMO COCTaBa, KOTOpble OCTalTCA CTabunb-
HbIMWU NPU NOBTOPSAIOLLEMCA BO3AEWCTBUU PEHTFEHOBCKOrO M3ny4eHusl. PEKOMEHAYeTCA UCnoneL30BaTh CTa-
OUNbHBIE XXUAKOCTU, HAaNpUMEpP NONUCYNbMUAHbIE Macna, CTeKno unu metannuyeckue obpasubl. XXugkoctu,
CNpeccoBaHHbIE MOPOLLKA U TBEPAbIE MaTepuarnbl, KOTOpbIE pa3naralTCs Npu MHOTOKPAaTHOM BO3AEWCTBUK
PEHTIEHOBCKOTO M3NyYeHNUs, MPUMEHATb He AonyckaeTcs. MpuMmepammu NpUrogHbIX CepocoaepXalumux Mare-
puanoB SIBNAOTCA BOCCTAHOBMEHHbIV XUAKANA HEITENPOAYKT, METANNMYECKUIA Cnnas Unn CTEKNAHHbLIA QUCK.
CKOpOCTb c4HEeTa MMMYNBLCOB AN KOHTPONLHOrO o6pasua u NPoAOIHKMTENBHOCTL CHETa AOMKHbI ObITb AOCTA-
TOYHBLIMU AN 06ecrneYyeHns OTHOCUTENLHOM NOrpeLlHoCcTH cyeTa MeHee 1 %. CKopoCTb cHETa UMNYNLCOB ANA
KOHTPOMNbLHOro o6pasua onpeaensieTca B npouecce kanubposku (9.4) n ewle pas npu NpoOBEAEHUN UCTILITAHUSA
(10.1). OaHHbIE 3HAYEHUA CKOPOCTU CYEeTa UCMOMb3YIOTCA ANA pacdera NonpaBoYHOr0 koadduumeHta ana
Koppekuuu apenda (11.1).

7.3.1 AeTOoMmaTtuueckas koppekuus apeiicpa 0BGblMHO NpeaycMOTpPEeHa B NporpaMMHOM oGecneveHuu,
XOTSi COOTBETCTBYIOLLMIA PACHET MOXET ObITb NIETKO BbLINOMHEH BPYYHYI0. [AnA peHTreHOBCKUX NpubopoB € Bbl-
COKOIi CTabMNMbHOCTLIO OTNIMYME BEMMYMHBLI NONpaBo4Horo koadduumueHTa Ansa koppekuum apeiida ot equHu-
Lbl MOXET ObITb HE3HAYUTENBHBIM.

7.4 NonucynbdpugHoe macno, 06bIMHO NpeacTaBnsioLlee cobon HOHMNMONUCYNbMUAbI C U3BECTHLIM
NPOLIEHTHLIM COoAepXXaHueM cepbl, pa3baBneHHoe B yrnesogopoaHoi matpuue. (MpeaynpexaeHne — Mo-
XKET BbI3bIBaTL annepruyeckue peakummn Koxm.)

Mpumeyvyarnune 6 — MNMonucynsuaHble Macna SBNSIOTCS MacnaMy ¢ BEICOKOW MOJEKYINSIPHOW Maccoi U BbICO-
KUM cofepxaHuem cepbl (BNnoTb 4o 50 % no macce). OHU o6nagaloT OTNMYHBIMU PU3NYECKUMU CBOUCTBaMU, HanpuMep
HU3KOW BA3KOCTbLIO, HU3KON NETYHECTLIO U ANUTENLHLIM CPOKOM XPaHEHUS, U B TO XE BPEMS MOMHOCTLIO CMELIMBAIOTCS C
6enbiM MacnoM. MonucynbpuaHele Macna uMetotcs B npogaxe. CoaepkaHue cepbl B KOHLEHTpaTe nonucynspuaHoro
Macna onpegenseTca nyTeMm ero passegeHus B 6enoM Macne, He cofiepxalleM cepbl, U NocrefyolWwmnM nposegeHueM
aHanu3sa ¢ NpAMbIM CPaBHEHWEM OTHOCUTENBHO STaNOHHBIX MaTepuanoB HauuoHanbHOrO UHCTUTYTa CTaHAAPTOB U Tex-
Honoruii (NIST) (Mnn nepBUYHBLIX CTaHAapPTHBIX 06pa3sLoB ApPYrMX opraHusauuit).

7.5 MuHepanbHoe 6enoe Macno Co CTeNeHblO YUCTOTLI, OTBeYaloLe TpeGoBaHUAM K YNCTOTE pe-
aKTUBOB, YCTaHOBMEHHbIM AMEPUKAHCKUM Xumudeckum obuiectsoM (ACS), ¢ coaepxaHuem cepbl MeHee
2 Mr/kr, Unn Apyroi COOTBETCTBYIOLWMI 6a30BbIN NPOAYKT C COAEPXaHUEM cepbl MeHee 2 mr/kr. Ecnu npeano-
naraercs, YTo B pesynsrare UCNbITaHns NpoaykTa OyaeT nonyyeHo Hu3koe coaepxaHue cepbl (< 200 mr/kr),
TO coaepxaHue cepbl (B cnyyae ee npucyTcTeus) B 6a3oBoM NpoAyKTe A0IDKHO ObITb YYTEHO NPU BbIMUCIIEHUN
KOHUEHTpauumu cepbl kanubpoBo4HOro pacteopa (9.1). Ecnu 3HauyeHue coaepxXaHua cepbl B pacTBOpuUTEne
UNu peakTuee He CepTudMUUPOBaHO, NPOBEPAIOT OTCYTCTBME cepbl. [pn NpuroToBneHUn kanubpoBOYHLIX
pacTBOPOB UCMOMb3YIOT PEaKTUBLI CAMOI BLICOKOIM CTEMEHN YUCTOThbI. Takke BaXKHO U3MEPUTL COOTHOLLEHUE
C/H (cM. 12 v pucyHok 1).

7.6 MneHka, npo3payvHas AnNA PEHTreHOBCKOrO U3Ny4YeHusi

MoxeT npumeHaTbCs nioban nneHka, CTonkas K Bo3AencTBUIO Npobbl, HE coaepxallas cepy u B A0-
CTaTOYHOM CTENEHU Npo3payvHasn, Ans PEHTFeHOBCKOro uanyyeHusi. Moryt ucnonb3oBaTbCs NONMMACUpHbIE,
NONUNPONMUINEHOBbIE, NONMMKAPOOHATHLIE U NONMUMUAHBIE NrieHkn. OaHaKo NPOoGbl C BLICOKMM COAEpXaHMeM
apoMaTUYEeCKuUX Yyrnesogopoa0B MOTyT pacTBOPATL NONU3UPHBLIE U NONMKAPOOHATHLIE NNEHKN.

7.7 Fa3006pa3sHbIiA renunit YNCTOToN He MeHee 99,9 %.
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PucyHok 1— OTHoOCUTENbHAas YyBCTBUTE/IbHOCTb ONpefesieHns cepbl B 3aBUCMMOCTU OT COOTHOLIEHNSA C/H

7.8 a3 gna Hano/sIHEHUA CYETYMKA, UCnonb3yemblii B npubopax, 060pyA0BaHHbIX MPOTOUYHLIMU MPO-
NOpUUOHa/IbHBIMUK CYEeTYMKamMu. YucToTa rasa AN HamnosIHEHUS cyeTyuka L0/HDKHa COOTBETCTBOBATb TEXHUYE-
CKUM TpeboBaHMAM, YCTAHOBNEHHLIM M3roToBUTENEM npubopa.

7.9 KioBeTbl 4Nns npoob, ycToiiunBble K BO3AeiNCcTBIUIO NPpo6 U COOTBETCTBYHOLME MO rabapuTHLIM pasme-
pam cnekTpomeTpy. Npy onpeAeneHnn CBEPXHU3KMX 3HAYEHNIA copepxaHmsa cepbl (< 50 Mr/kr) ncnosb3oBaHue
04HOPAa30BbIX KIOBET ABAsieTCA 60see nNpenoyTUTeIbHbIM, YeM MHOTopa3oBbIX.

7.10 O6pasLubl 4151 NPOBEPKM KannbpoBKW, npeacTaBnsiowme coboil nopumm oAHOrO WM HEeCKO/b-
KMX CTaHAapTHbIX 06pasuoB HeMTU U XUAKAX HEPTENPOAYKTOB C M3BECTHbIM WM CEPTUULMPOBAHHLIM
3HaueHneM cofepxaHusa cepbl (BKNo4Yas nonucynbuiHble macna, Au-H-6yTuncynbug, TMOPEHbl U T. 4.),
KOTOpble He MCMO/b3YKTCA OJ/19 MOCTPOEHNS KannbpoBOYHOWN Kpusoil. O6pasubl AN NPOBEPKM A0/KHbI UC-
nosb30BaThbCA AN onpefenieHns NPeunsvoHHOCT 1M NPaBUbLHOCTU HayasibHOW Kanmbposku (9.5).

7.11 O6pa3subl 47151 KOHTPONS KayecTBa, npeacTaBnsiolwme coboil ctabunbHblie o6paslsl HedTH, He-
hTENPOAYKTOB WM TBEPAbIX NPOAYKTOB, SAB/AKLWMECS NPeAcTaBUTE/IbHbIMM MO OTHOLLEHMWIO K Npo6am aHanum-
31MpyeMbIX NPOAYKTOB M MEPUOAMNYECKN UCMbITbIBAEMbIE A1 NPOBEPKN (PYHKLMOHMPOBAHUSA CTaTUCTUYECKOTO
KOHTpONs cuctembl (cm. pasgen 13).

MpumedyaHue 7— HacTosaTe/lbHO PeKOMeHAYeTCs NPOBOAUTL NPOBEPKY (PYHKLUMOHUPOBAHUS CUCTEMbI KOHTPO-
NIl ¢ UCMO/Ib30BaHMEM 06pasLoB A/ KOHTPO/IS KayecTBa M KOHTPOJIbHBIX KapT. MogpasymeBaeTcs, Y4To npoueaypbl KOHTPO-
NS C MCMofib30BaHNeM 06pasLoB A/1s1 KOHTPOJIA KayecTBa [O/KHbI YCTaHABIMBATLCA B KaXaol oTAenbHo naGopatopun.

MpumeuyaHune 8 — lMpuemnemsie 06paslbl AN KOHTPONS KayecTBa MOryT 6biTb MPUTOTOB/IEHLI NyTeM KOMGU-
HUPOBAHUSI OCTATKOB OObIYHBIX NPOG, €CNM OHW CTabuMbHbI. B KauecTBe KOHTPOJIbHbIX 06pa3LoB 415t KOppekuuu apeiida
pekoMeHAyeTCs MUCnonb3oBaTh 06pasubl TBEpAbIX NPOAYKTOB. O6pasubl AN KOHTPO/sS KavecTBa AO/MKHbl OCTaBaTbCs
CTa6UIbHBIMU B TEYEHWE NPOLO/MKNTENLHOTO Nepuoaa BPeMeHU.

8 OT60p M nogrotoBka npo6

8.1 OT60p NpobLI, N0 BO3MOXHOCTK, cneayeT NPOBOAUTL B COOTBETCTBMU C yKa3aHUSMU, NPUBEAEHHbI-
Mu BASTM D4057 nnn ASTM D4177.

8.2 B cniyyae ncnonib3oBaHMA MHOropasoBbIX KHOBET A7 NP6 MX O4YULLAIT U BbICYLUNBAKOT Nepes Kax-
ObIM npuMeHeHneMm. OAHOpa30Bble KIOBETbl He AO/DKHblI MCNO/b30BaTbCA MOBTOPHO. [MpU MUCNbITAHUN Kax-
[0 Npo6bl B KIOBETE HEOGXOAMMO MCMO/Ib30BaTh HOBbIN (HEMCMO/Ib30BaHHbIN) KyCcOYEeK PeHTreHONpo3payHoi
nneHkn. Crnepyet m3beratb kacaHuii BHYTPEHHEN MOBEPXHOCTW KHOBETbI A4/ Npobbl, YacTu M/IEHKU, KOoTopas
SIBNII€TCA OKHOM KIOBEThI, WX OKHa npubopa (ecnyu OHO NpefycMOTPEHO B nNpubope), KoTopble MoABeprarT-
CA PEHTIEHOBCKOMY U3Ny4YyeHuio. )XMpoBble NATHA OT OTNeYyaTkoB NasbLeB MOryT NOBAWATb Ha NokKasaHus,
noslyyaembie npu MUcnbiTaHUn Npob C HU3KUM cofepXaHnem cepbl. CKNafkM Ha NeHKe OKasbiBalT BAUSHUE
Ha WHTEHCMBHOCTb NPOXOAALLEr0 PEHTFEHOBCKOTO U3My4YeHus cepbl. [103TOMYy A8 NONYYEHUS OOCTOBEPHbLIX
pes3ynbTaToB MCMbITAHUS BaXHO, YTOObI MAEHKa Oblsla HATAHYTOW W YMCTO. B cnyyae mM3mMeHeHusa Tuna wam
TOJILLMHBI MJIEHKN OKHA KIOBETbI MOXET NoTpeboBaTbCs NpoBeAeHne NMOBTOPHONW kannbposku. MNocne 3anonHe-
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HUS KIOBETbI NPO6OI 0CTaBNAIOT HEGONbLUOE BEHTUNALMOHHOE OTBEPCTUE, 3a UCKIIOYEHUEM Cryyaes, Koraa
MCMOMNb3YETCA KIOBETA 3aKPbITOro TUNa.

8.3 XpaHeHue, cmelueHue n ot6op npo6 AOMKHbI OCYLLECTBNATLCS C NPUMEHEHMEM HAANEXaLLUX Npo-
ueayp. BeHauHbl unu apyrne aHanornyHblie neTyyue NpoAayKTbl AN COXPAHEHUS UX LENOCTHOCTU Npu Xpa-
HEHUU OXNaXKaaloT, a nepea UCNbITaHUEM A0BOAAT A0 KOMHATHOW TeMnepartypsbl. [JaHHble NPOAYKTLI BblAep-
JKMBAIOT B YCIOBUSIX OKPY>KAIOLWEN cpeabl B TEYEeHMe MUHMMAanNbLHOIO Nepuoaa BpeMeHmn, Heobxoaumoro ansi
nony4yeHusa npobbl Ans aHanusa.

8.4 MNpumecn nnm HeogHOPOAHOCTb MO TOMLUMHE NONUIUPHDLIX NIIEHOK, BAMSIOLLME HA pe3ynbTar onpe-
JAeneHusi HU3KUX 3HAaYEHUI COAePXKaHNA Cepbl, MOTYT pasnu4arbCsi OT NapTum K naptTuu. Moaromy npu Mcnonb-
30BaHUM NNEHKU U3 HOBOW NapTuu cneayeTt NPoBepsiTb kanubpoBky.

8.5 bonee nogpobHasa wuHdOpMauMAa, Kacawowasacs oTtéopa M noaArotoBku npob, npuBeaeHa B
ASTM D7343.

9 KanunbpoBka

9.1 KannBGpoBo4Hble pacTBOPbI NPUIOTaBNMUBAIOT AKKypaTHbIM MacCoBbiM pasbaBneHuem ceptudu-
LUMPOBaAHHOIO AW-H-OyTUNCynbMnaa ¢ 3BECTHbLIM COAepXXaHMeM cepbl 6enbiM Macnom unu ApyruMm Noaxo-
Asawmm 6a3oBbiM NPOAYKTOM (7.5). HeusBecTHble KOHLEHTPaLuKM UCHbITYEMbIX NPOO AOMKHbI HAXOAUTLCS B
AnanasoHe 3Ha4YEeHUil, OXBaTbLIBAEMOM UCMONb3YIOLUMMUCA KanmbpoBOYHbLIMU pacTBopaMu. PekoMeHayemble
nNpuoNMU3nTENbHbIE HOMUHAMNBHBLIE 3HAYEHUS KOHLEHTPALMK Cepbl KanMOPOBOYHBIX PACTBOPOB B 3aBUCUMOCTH
OT MCCreayemoro guanasoHa KOHUEHTpauuii cepbl npuBefeHbl B Tabnuue 2. Ecnu maccosas gons cepbl B
KanubpoBO4YHbIX pacTeopax MeHee 0,02 % (200 Mr/kr), npu pacyeTe KOHUEHTpaLuM cepbl B KanmbpoBOUHbIX
pacTBopax Cneayet y4uuTbiBaTh cogepaHue cepbl B 6a30BOM NPOAYKTE B COOTBETCTBUMU C YPABHEHMEM:

S=[(DBS x Spgg) + (WO xS, ))J/(DBS + WO), 1)

rae S — Maccoas gons cepbl, %;

DBS — daktuyeckas macca DBS, r;

Spgs — Maccosas fons cepbl B DBS, 06b14HO 21,91 %;
WO — daktuueckas macca 6enoro macna, r;

S\yo — Maccosas gond cepel B 6enom macne, %.

MpumevyaHue 9—Tlpu HeOBX0aUMOCTU MOTYT GbITh NPUrOTOBMEHBI AONONHUTENBHBLIE KanMBpPOBOYHLIE pacTBo-
pbl C MPOMEXYTOYHBIMU KOHLEHTPaLUAMKU OTHOCUTENBHO TeX KOHLUEHTpaLMiA, UTo npuBeaeHbl B Tabnuue 2 1 9.1.1.

Tabnuua 2 — PekoMeHayeMble KanUBpoBoUYHble pacTBOPLI AMS UCCNEAYEMBIX AUana3oHOB COAEPXaHUs cepbl

0—1000 0,10—1,00 1,0-5,0
mr/kr % no macce % no macce
0,0%.B) 0,100 1,0
5B) 0,250 2,0
108 0,500 3,0
1008 1,000 4,0
250 5,0
500
750
1000
A) BasoBblil NPOAYKT.
B) AHanuanpyloT faHHble KanMBPOBOUHLIE PAcTBOPLI B /IBYX MOBTOPHOCTAX W UCMONL3YIOT AN KanMGpoBKu
cpefHee 3HaveHue.
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9.1.1 KanubpoBo4HbIE pacTBOPbI MOTYT ObITb TaKXKe MPUrOTOBMEHbI OCTOPOXHbLIM CMELUEHUEM CepTH-
duUuUMpoBaHHbIX cTaHAapTHLIX 06pasuos (CRM) ¢ oaMHaKoBO MaTpuuen npu yCrioBUK, YTO 3Ha4YEHUA CEpbI B
NOMYYEHHbIX CMECSX U UX HEONPEAENEHHOCTb YCTAHOBNEHbI OPraHOM Mo cepTudukaLmn’).

9.1.2 B kayecTBe anbTepHaTuBbl KaNnMOPOBOYHbIE PACTBOPbLI MOTYT ObITb NPUTOTOBMEHLI MYyTEM NOCHe-
J0BaTenbLHOr0 MaccoBOro pasbasneHus nNonucynbuaHoro macna 6ensiM Macrom, He CoaepaLMmM Cepbl
(npumevanne 6). KannbpoBoyHas KpuBasi HA OCHOBE pPacTBOPOB MONUCYNbUAHONO Macna cpasy »e nocne
€e nonyyYyeHuss AomkHa ObITb NPOBEPEHA C UCMONb30BAHMEM CEPTUMULMPOBAHHBIX CTaHAAPTHLIX 06pa3LoB
(CRM), npocnexueaembix K HALUMOHANbHOMY METPONOrM4eckoMy UHCTUTYTY, KOTOPbIA NpoAEeMOHCTpupoBan
CBOI KOMMETEHTHOCTb AN U3MEPEHUSA Cepbl B COOTBETCTBYIOLLEN MaTpuue. Mocne nocTpoeHns kannGposoy-
HOW KPWBOI HAa OCHOBE PacTBOPOB NONMUCYNbMUAHOTO Macna KanMbpoBOYHbIE PACTBOPLI XPaHAT NPU KOMHAT-
HOI TeMnepatype B TEMHbIX CTEKNSAHHbIX OYTbINKax BAanu OT MPAMbIX CONMHEYHbIX nyyen. KannGpoBodHble
pacTBOpPbl NONMCYNbMPUAHOrO Macna MOryT ObiTb MPUTOTOBNEHbI B LUMPOKOM AMana3oHe KOHLUEHTpauui: oT
HU3KMX 3HAYEHUW coaepXaHua cepbl B MUMNMMOHHbLIX A0NSAX (PPM) A0 BbICOKUX YPOBHEW COAepXKaHMA cepbl B
npoueHTax no macce. [laHHble KanubpoBOYHbIE PACTBOPbLI MOTYT ObITb NErko NPUroTOBNEHbI B GOMNLLLIOM KOMK-
YeCTBE U SIBMAIOTCSA MPEBOCXOAHBLIMM 00pa3uaMu Ans KOHTpons kayectsa. KanmbpoBoYHbIE pacTBOPLI NOMU-
cynbduAHOro Macna ans 06ecneyeHns nx PaBHOMEPHOro NepemMeLLMBaHuA nepes 0T60poM CBEXUX anuKBOT-
HbIX YacTen NPoObl PEKOMEHAYETCA BCTPAXMBATL. BbiCOkas MonekynsapHas Macca AaHHbIX COeAUHEHNI Cepbl
NPUBOAUT K O4€Hb HU3KOMY AABMEHMUIO MApOB, KOTOPOE MHIMBUpPYeET AN Y30 Yepes PEHTIEHOBCKYIHO MIEHKY.
Takum 0Bpasom, B MPOLIECCE U3MEPEHUN MOXET UCMOMb30BaTbCA aBTOMATMYECKU NPoGOOTOOPHUK. Kanu-
OPOBOYHbIE KPUBLIE, MONYYEHHbIE C UCMONb30BAHMEM PACTBOPOB MONUCYNbPUAHOIO Macna, AEMOHCTPUPYIOT
OTMMYHYIO NTIMHENHOCTb U AAK0T aHANUTUKY HArnsgHOe NpeacTaBneHne O NONTHOM AMHaAMUYECKOM auanasoHe
aHanuTu4yeckoro Metoaa.

Mpumevarnune 10 — Vmetonecs B npoaaxe KanubpoBoyHble pacTBOPbl MOXHO UCNONbL30BaTh NPU YCNOBUM,
YTO 3HA4YEHUS KOHLEHTpaLWN cepbl B HUX TOYHO U3BECTHbI U NPUBMM3NTENBHO paBHBEI HOMUHAMNBHLIM 3HAYEHUSAM, NpuBe-
fleHHbIM B Tabnuue 2.

9.2 [1nsa nocTpoeHus kanmbpoBO4HOW KPMBOW UCMOMBL3YIOT AaHHbIE, NONYYEHHbIE NYTEM TLUATENbHOIO
U3MEPEHUS YNCTON MHTEHCMBHOCTU UCMYCKAEMOrO U3NyYEHUs1 CEPbl OT KaXA0ro U3 KanubpoBOUYHbLIX PacTBO-
POB B COOTBETCTBUM C NPOUEAYPOU, NpuBeaeHHON B pasaenax 10 n 11.

9.2.1 KannbpoBo4Hble pacTBOpLI C coaepxaHuem obuwen cepbl 100 Mr/kr U MeHee A0IDKHbI aHanMU3mpo-
BaTbCA B ABYX NOBTOPHOCTAX. [AnA kanubpoBKuU MOTYT MCMONb30BaTLCA NMMBO 06a oTAernbHbIX 3HaYeHust, nbo
cpeaHee apudmeTuyeckoe 3HaueHue pesynbTatoB AAHHbLIX U3MepeHuin. Bce npobbl B JaHHOM Auana3soHe
KOHUEHTpaLui cepbl 40MKHbI ObITh TaKke NPOaHanM3MpoBaHbl B ABYX NOBTOPHOCTSIX B COOTBETCTBUU C 10.12,
U pesynbTaThl UX aHanu3a AOMKHbI ObiTb 3anNMcaHbl B NPOTOKON UCMbITAHUS B COOTBETCTBUM C 12.1.1.

9.3 CTpoAT KanMbpOBOYHYIO KPUBYIO, UCMOSIL3YS NPOrPaMMHOE oGecneyeHne u anropuTMbl, NpeaycMmo-
TpeHHble usrotosutenem npubopa. KanubposoyHasa kpuas 0ObIMHO NPUHUMAET OAHY U3 crieayloLmx copM
(ansa onpeaeneHusl TOMHON OPMbI CrieayeT 03HaKOMUTLCA C AOKYMEHTaUMneN n3rotosutens npubopa no npo-
rpaMMHOMY 0DecrneyeHuio):

Cs = a + bl nuHeiHan kanubpoeka, (¥3)

C,=(a+bh(1 + za,»jcj) nonpaska Ha BnusHME maTpuubl, ?3)
Cs=a+hi(1+ Za,-jcj) ansrepHaTMBHAA NONpaBKa Ha BAUSHUE MaTPULbI, 4
C,=a+bl+ ¢I2 nonMHOM BTOPOrO NopsaKa, %)

rae C, — maccoBas KOHLUEHTPaLma cepbl (€AUHNLA 3MEPEHNA KOHLEHTPaLUMK 3aBUCUT OT N0100PaHHbIX Ka-
NUGpPOBOYHBIX NOCTOSIHHLIX &, b U C);
| — nsMepeHHasi YUNCTasi UHTEHCUBHOCTb U3NYYEHUA Cepbl;
a — nogobpaHHoe cmelleHue KanubpoBO4HON NUHUU (OTPE3OK, OTCEKAEMbI HA KOOPAUHATHOW OCK);
b — nopoOpaHHbIit Yron HaKMoHa KanuépoBOYHON NUHUM;
¢ — noaobpaHHbIil NONMHOM BTOPOTO NOPSAAKa KanubpoBOYHOW NUHUK;

3 Kelly W. R., MacDonald B. S. and Leigh S. D. «A Method for the Preparation of NIST Traceable Fossil Fuel
Standards with Concentrations Intermediate to SRM Values» [MeToa npurotoBneHna NpocnexuBaeMbiX CTaHAAPTHBIX
obpasyoe NIST yrneBogopogHOro TOMSIMBa C KOHLEHTPALUUAMU, NPOMEXYTOUYHBIMA OTHOCUTENBHO KOHLEHTpaLMiA CTaH-
AapTHOro atanoHHoro matepuvana (SRM )}/ Journal of ASTM International, 2007, Vol. 4, No. 2.
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a; — MonpaBoYHbIN KOIPMULIMEHT ANS YUETA BAMAHMA MELLIAIOLLIETO NeMeHTa j Ana cepsl i. Meluaowmm
9NIEMEHTOM MOXET ObIThb Cepa, eCnu UCNoNb3YyITCA «anbda-koadhULNEHTLI, YCTPaHAIOLLME BRNUS-
HWEe MaTpuULbl» UMK SMNUPUYECKUE NONPaBOYHbIE KOIPDPULUNEHTI;

Cj — KOHLEHTpauums MELLAIOLLEro aNeMeHTa j.

Mpumevarune 11 — KoapduumeHTsl a; MOryT 6bITb OnpefieneHbl 3MNMPUHECKN C MOMOLLIbIO MHOTOMEPHON pe-
rpeccun Unu TEOPETUYECKN C UCTONb30BaHUEM $yHnameHTaanb|x napameTpos. M3srotoButenn obopynosaHns B Npo-
rpamMMHOM oBecrne4eHumn kK HeMy 0Bbl4HO NpefyCcMaTpUBaloT BO3MOXHOCTb pacyeTa TeopeTUieckux KoadduLueHTos a.

9.3.1 YcraHaBnuBatoT KanMbpoBOUHbIE JaHHbIE AN HECKONBbKMX ANAna3oHoB, ecnu Heobxoaumo, B 3a-
BUCUMOCTU OT aHanu3npyembix KOHLEHTpaLuMi cepbl, HAaNpPUMEpP ANa AManasoHOB 3HAYEHWUW MacCOBOM A10MNU
cepsl (Tabnuya 2): ot 0 % 80 0,10 %, o1 0,10 % Ao 1,0 % u ot 1,0 % a0 5,0 % maccoBol 4OnNu cepbl.

MpumevyaHue 12 — KannbpoBoyHble KpuBble SBMAOTCA NIMHEWHBIMW 4O 3HAaYEHWI# MaccoBOM AONU cepbl, Co-
cTaBnstoLux okono 0,10 %. Mpwn nogbope KanUBPOBOYHBIX NOCTOAHHBLIX ANA YKa3aHHOTO AnanasoHa 3HaYeHUIA aHanuTuK
[OMmKeH BbIOUpaTbh Mofenb NnHeiHol kanubposku. Mpu nogbope KanMBpPOBOYHBIX NOCTOAHHBIX ANA Gonee BbICOKUX KOH-

LeHTpaLuii cepbl AoMKHa BEIGUpaTECA ofjHa U3 ApYruX Mogenen kanubpoBku (MoAenb NonpaBku Ha BMUsSHUE MaTpuLibl
UM MoAenb NonmMHOMa BTOPOro nopsigka).

9.4 Tpu ucnonb30BaHMKM KOHTPONbHLIX 00Pa3LOB ANA Koppekuuu apenda onpeaensiior UHTEHCUBHOCTb
nsnyyeHus npo6(bl) KOHTPONLHOTO obpasya Ana koppekuun apenda B npouecce npoueaypbl KanMOpPOBKU.
MonyyeHHOE 3HaYeHWe COOTBETCTBYET 3HAUYEHUIO A B (hopmyne 7, npuseaeHHon B 11.1.

9.5 Cpasy xe nocne 3aBepLUeHUs KanubpoBKM ONpeaensioT KOHUEHTpauuio cepbl B OAHOM UNU He-
CKOMbKMX 00pasuax ans nposepku kanubposku (7.10). Pasnuuua mexay AByMst U3MEPEHHBIMU 3HAYEHUSIMU
OOJSDKHBI HAXOAUTLCA B Mpejenax noBTopsSeMOCTU HacToAwero meroaa ucnoitaHua (14.1.1). Ecnu aaHHoe
YCMOBUE HE BbINOMHAETCH, CrieAyeT NPeAnPUHATL KOPPEKTUPYIOLUME AEUCTBUS U NOBTOPUTL KanuopoBky. MNpu
NPOBEAEHUN KanubpOBKK CriefyeT TaKKe MPUHUMATL BO BHUMAHWE CTEMEHb pasnuuus Mexay marpuuamu
KanubpoBOYHBIX PACTBOPOB M NPOO. [iNA AAHHbIX MaTEPMANOB MOTYT ObiTb MOATOTOBNEHbI KAPThl CTATUCTUYE-
CKOTO KOHTPOMS KayecTsa ANs NPOBEPKM HAXOXKAESHUA MeToda B paMKax CTaTUCTUYECKOro KOHTPONsi B COOT-
BETCTBUM C TpeboBaHusAMK pasgena 13.

10 MpoBeaeHMne ucnbiTaHUsA

10.1 HacTtpoiika npu6opa

Mepeg ucnonb3oBaHMeM NOGOr0 BOMHOAMCIIEPCUOHHOTO PEHTTEeHO(NYOPECLIEHTHOTO CnekTpomeTpa
Heobx0aMMo y6eauTbea B pyHKLMOHUPOBaHUM Npubopa B COOTBETCTBUU C TEXHUYECKUMU TPeBOBaHNAMMN U3-
rotoButens. [na nonyyeHus nHgopmMaumm, kakum 06pasom A0MKHA NPOBOAUTLCA NPOBEPKA KOHTPONS Kadve-
cTBa, crneayet obpatutbes Kk usrotoButento npubopa. B ASTM D7343 npuseaeHa 6onee nogpo6Has nHgop-
MaLms, KkacaloLanca NpoBeAeHNUs NPOBEPOK.

10.2 Cnegyet obpatuTb 0c060€ BHUMaHUE HA HACTPOMKM FOHMOMETPA ANA NOocneaoBaTenbHbIX NpU-
6opoB, TO eCTb Y6eauTbLCA B NPaBuUibHOM pasMeLLeHun roHnomeTpa. Nepea nposeaeHnem kanmbpoBku yrnos
rOHMOMETPA HACTpauBaloT aMNIMTYAHbIA AUCKPUMUHATOP umnynbcoB (PHD) ana kaxaoro mcnonb3yemoro
aneMeHTa u ooHa. CHayana cneagyer npoBepuTb yros, 3atem PHD u B cnyvae CyLueCTBEHHOrO M3MEHEHUA
HacTpoeKk aMnUTYAHOro AUCKpMMMHATOPA UMNYNbLCOB CReAyeT NOBTOPHO NPOBEPUTL yron. HeyaosneTsopu-
TenbHas kanubpoBKa yrna MOXET NPUBECTU K HEYAOBNETBOPUTENBHON HACTPOWKE aMNANTYAHOIO ANCKPUMM-
HaTtopa MMNynbLCoB. EAUHCTBEHHONW NpUemMneMol ansTepHaTUBHOW NuHUen ansetca KB-nuHua cepobl, uMe-
OLLas YyBCTBUTESILHOCTb 3HAYUTENLHO HWkE, YeM 10 % OT 4yBCTBUTENBLHOCTU Ka-NUHMU; MCNONb30OBaHME
YKa3aHHOMN NIMHUW Ha NPAKTUKE BO3MOXXHO TONLKO AN NPo6 ¢ BLICOKUM COAEpPXaHUEM CEPbI.

10.3 lMpuHMMAaIOT BO BHUMaHKE Habniogaemble U3BECTHbIE NOMEXH Npubopos. K HUM OTHOCATCA ¢hnyo-
pecueHuusa KpUcTanna, nepekpbiBaHUe NIMHMEN TPYOKM 1 CnekTpanbHbie NOMEXn OT NObIX 3NEMEHTOB B CO-
CTaBe mMarepvanos, U3 KOTOpbIX U3roTOBINEH npubop. CBuHel okasbiBaeT Haubonee cunbHOE MewaLlee
BNUsiHWE HA U3MepeHUe cepbl. HekoTopble M3 ykasaHHbIX NOMEX MOXHO UCKIIIOMUTL NYTEM TLUATENbHOMN yCTa-
HOBKM OKHA BO BPEMSA HACTPOMKM aMNIUTYAHOIO AUCKPUMUHATOPA UMNYNbCOB, NOMEXU OT IfIEMEHTOB MOTyT
ObITb MCKMIOYEHBI BLIGOPOM ankTEPHATUBHOW JIMHUU UNW MUHUMKU3ALUMEN NEPEKPLIBAHMA C UCNOMNb30BAHNEM
KonnuMaropos ¢ 6onee BbICOKMM paspeLueHueM u noaéopom kpucranna.

10.4 Mpu ucnonb3oBaHuun koadpcduumenta F' B hopmyne (8) ana ero onpeaeneHusa Heobxoaumo pe-
rynsipHo aHanUM3upoOBaTb XONOCTyI0 NpPoby (He coaepxawlylo cepy). nsa npobbl, HE coaepxaluen cepy, Ha-
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npumep 6a30BOro NPoAykTa, oNPeaenaloT CKOPOCTb OTCHETA UMIMYNLCOB NMPU COOTBETCTBYIOLLEM NUKE CEPbl U
(hOHOBbLIX yrnax.

10.5 BeoaAaT npoGy B NOAXOAALLYIO KIOBETY NMPUEMIIEMbIM CMOCOBOM ANA KOHKPETHOTO UCNONb3YEeMOro
npubopa. MockonbKy U3ny4eHue cepbl NPOHUKaET B NPoby TONbKO Ha Manyto rmy6uHy, oHO ByaeT BblAENATLCA
TONbKO M3 Manoii rny6uHbl NPoGkl, N paccenBaHne OT KIOBETbI U NPOObLI MOXET U3MEHATLCA. YoexaalTcs B
TOM, YTO KIOBETA 3anofnHeHa Npo6oi BbIlE MUHUMANbLHOTO YPOBHSA, NPEBLILLEHUE KOTOPOro NOCMEAYIOWNM
nobasneHnem npobbl He OKa3blBaET CYLLECTBEHHOTO BIMSAHMA HA CKOPOCTb c4eTa uMnynbcoB. Kak npasuno,
KIOBETY 3aMNO0NHAIOT HE MEHEE YeM Ha ABe TPETU OT ee BMECTUMOCTHU. B kioBeTe ¢ npoboi ocTaBnaoT HeGonb-
LIOe BEHTUNALMOHHOE OTBEpCTHE, 3a UCKNIOYEHUEM CryvaeB, KOrga UCNoMb3yeTcs KIOBETA 3aKPbITOro TMna.

10.6 MNomewalotT NPody B Ny4OK PEHTFEHOBCKOTO U3Ny4YEeHUst U BbIAEPXXUBAIOT ANA NPUBEAEHUSA PEHTre-
HOBCKOrO ONTUYECKOro NYyTU B PABHOBECHOE COCTOSIHUE.

10.7 OnpepaensaloT UHTEeHCUBHOCTL Ka-usnyyenus cepol npu 0,5373 HM, u3mepsas CKOPOCTb c4eTa UM-
NynNbCOB NPU TOYHbIX YrNOBbLIX HACTPONKAX ANsl AAaHHOW ASIMHbI BOSHbI.

MpumevyaHue 13 — lNpeanonaraercs, YTO AOMKHO GbITb NOAYYEHO JOCTAaTOMHOE YMCNO OTCHETOB, €CNKN 3TO
npakTU4eckn LenecoobpasHo, AnA AOCTUXEHUS OXMAAEMOro KoadduULNeHTa Bapmayun [OTHOCUTENBHOTO KBagpaTuye-
cKoro oTknoHeHus (rsd), %], He npeBbiLatoLLero 1 %. Ecnn YyBCTBUTENLHOCTL W/WNKU KOHUEHTPaLUMS AenatoT nonyveHune
KonuyecTsa oTcHeToB, Heobxoaumoro Ans goctmxeHns 1,0 %-Horo koadduLUeHTa BapuaLnumn, NpakTUMECKN HeLeneco-
obpasHbIM, cneayeT ucnonb3oBaTh 06LLENPUHATEIE TEXHUYECKME NPUeMb!, NO3BOMSAIOLUME AOCTUYL NyULLER cTaTUCTUYe-
CKOVi NPeLM3NOHHOCTU MPN NPOBEAEHNN KaX/40ro aHanuaa.

10.8 Koadbuuyuent Bapuayumu CV paccunTbiBalOT Crieaylowmm obpasom:;
CV=(100(N, + Nb)”z)/(Np - Np), ®)

rae CV — koadpcpuuymeHT Bapuauuu, %;
Np — YUCIMO OTCYETOB, NOMYYEHHbIX ASIA NUKA SIMHUM Cepbl NPU ANUHE BONHbI 0,5373 HM;
N, — 4ncno oTc4eToB, NOMy4eHHbIX NPK (VOHOBOW ANWUHE BOMHLI 3a TOT XK NEPUO/ BPEMEHH, B TEYEHME
KOTOpPOro 6bino nNony4eHo YMcno OTCYETOB Np.
10.9 N3mepsaioT hOHOBYIO CKOPOCTbL CYeTa UMNYNLCOB NPU NPeABapUTEnbHO 3aAaHHbIX (DUKCMPOBAaH-
HbIX YrNOBbIX HACTPOMKax BOGnNuan nuka Ko-rmHum cepbl.
MpumeyvyaHue 14 — lMpUrogHOCTb POHOBLIX HACTPOEK ByfeT 3aBUCETL OT UCMNONL3YEMOr0 aHoAA PEHTIEHOB-
CKoW TpyOKuW. TMpu UCMonNb3oBaHWU XPOMOBOrO MMM CKaHLWEBOro aHoga pekoMeHayeTea annHa BonHbl 0,5190 HM, ana

pOAneBOro aHoga NpPUroaHomn SBnseTcs AnvHa BonHel 0,5437 HM. MukoBble 1 hOHOBLIE YL 20° ANA pasnuYHbIX KpUcTan-
noB npueeaeHsl B Tabnuue 3.

Tabnuya 3— Ymbl 20° 4ns pasnuyHbIX KpUCTannoB

S Ka ®oH
Kpucrann (53.) (0.5578 ) (0,5190 Hm) (0,5437 H)
26° 20°
MeHTasputputon (002) 0,8742 75,85 72,84 76,92
Ge (111) 0,6532 110,68 105,23 112,68

10.10 OnpenensaoT CKOPPEKTUPOBAHHYIO CKOPOCTb CYETA MMMYNbCOB W BbLIMUCAAIOT KOHLUEHTpauuio
cepbl B Npo6e B COOTBETCTBUM C pasaernom 11.

10.11 Ecnu no pesynsratam U3MepeHuit, BbINMOSIHEHHbIX B cooTBeTCcTBUU ¢ 10.5—10.10, cKkopoCTb cyera
HaxoAWTCSA BblLLEe CAMOW BbICOKOW TOMKM KanuBpOoBOYHON KpKUBOM, Npoby pa3tasnsaior 6a3oBbIM NPOAYKTOM, UC-
nonb3yemMbiM A4S NPUroTOBNEHNUA KanubpoBOYHbIX PACTBOPOB, A0 TEX NOP, NOKA CKOPOCTb CHETa ANA Cepbl HE
OyneT HaxoAUTLCA B Npegesiax KanMbpoBOYHOM KPMBOW, U MOBTOPSIIOT Npoueaypy, onucanHyto B 10.5—10.10.

10.12 [Ansa npo6 ¢ cogepxaHuem obuiei cepbl 100 MI/kr unu mMeHee HeobxoauMO NPOBOAUTL onpeae-
neHune B AByX NOBTOPHOCTSAX. Kaxxaoe onpeaeneHue 40MKHO NPOBOAUTLCA C MCNONb30BAHMEM HOBOW NOPLUUK
npo0bl NPOAYKTa U aHanU3MpoBaTbCA B COOTBETCTBUM C 10.5—10.10. PacxoxaeHne mexay pesynsratamu
onpeferneHunii He AOIDKHO NpeBbILLAaTh 3HA4YEeHUA MOBTOPSAEMOCTH, ykasaHHble B 14.1.1. Ecnu pacxoxaeHue
BblLLE 3HAYEHMSA NOBTOPSIEMOCTU, NPOBEPAIOT NPoLEeaypy MOATroTOBKM NPoGbl ANS BbIABNEHUA NOObIX BO3-
MO>KHbIX NICTOMHMKOB €€ 3arpsi3HeHUs U NOBTOPAIOT aHanu3. [NpoBeaeHue onpeaeneHns B ABYX NOBTOPHOCTAX
10
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HeoBxoaMMO ANs BbIABNEHMS Npobnem, CBA3aHHbIX C 3arpsisHEHUEM NPOObI, C LENbIO YNy4YLLEHUS MPELU3UOH-
HOCTUW pPe3ynbTaToB MPWU HU3KOM COAEPXKaHMU CEepbI.

10.13 Ecnu u3BecCTHO unu npegnonaraercs, 4to npoba cogepXuT MeLlallwme BELecTBa ¢ KOHUEH-
TpauusMK BbILLIE NPUBEAEHHLIX B Tabnuue 1, npoby pasbasnsioT (no macce) 6a30BbIM NPOAYKTOM A0 Gonee
HU3KUX KOHLEHTpaUWiA, YeM ykasaHo B Tabnuue 1.

10.13.1 MMony4yeHHbIe AaHHbIE (CM. NpUMeYaHue 3) ABNAIOTCA NpUeMNemMbIMU pesynsratamMmu U3MepeHui
PEHTIEHOBCKOTO U3My4YeHUs, ecnm CymMma MaccoBbIX KOS(MPUUNEHTOB MOrMOLLEHNUS, YMHOXEHHbIX Ha Mac-
COBbIE AONM, paccuuTaHHasa Ans npoObl, NPeBbILLAET CyMMY MaCCOBbIX KO3(P(PULMEHTOB NOrMOLWEHUA, YM-
HOXXEHHbIX HA MAaCCOBblE 4ONW, PAaCCUUTaAHHYIO ANs KanubpoBOYHbLIX PacTBOPOB, He Gonee yem Ha 4—5 %.
lMoMexun OT MOrnoLLeHUs ABNAKTCA agaMTUBHBIMU U MOTYT ObITb TOMbKO YMEHbLUEHbl pa3baBneHnem, HO He
yCTpPaHeHbl NONHOCTLI0. [M03TOMY 3HaYeHnsa Tabnuubl 1 40MKHbI UCMONb30BAaTLCA TOMBLKO B KAYECTBE CpaBoY-
HbIX 3HAYEHWI AOMYCTUMbIX KOHLEHTPAaLWUI, KOTOPbIE HE CO34al0T 3HAYUTENBHOW NOrPELUHOCTU, U HE AOSDKHbI
paccMmarpuBaTbCa Kak abconoTHbIe 3Ha4YeHus.

MpumedaHune 15— BnusaHne MaTpuLbl MOXET GbITb TaKKe CKOPPEKTUPOBAHO SMMUPUYECKUA UITN TEOPETUYECKM.

MpumMmedaHune 16 — KoHueHTpaLumn sTaHoMa U MeTaHona 6binu paccuuTaHbl TEOPETUHECKN AN CMECH YINEBO-
[0pofoB 1 An-H-ByTuncynbduaa, K KOTopoi Jo6aBnanca sTaHon (MW MeTaHomM) L0 TEX NOp, NMoka cyMMa MaccoBbIX KOSd-
PULMEHTOB NOMMOLLEHNS, YMHOXEHHLIX HA MaccoBble A0NW, He yBenuyunack Ha 5 %. Takum obpasom, 6bino paccunTaHo
TO KOIMYECTBO 3TaHomna (UM MeTaHona), KoTopoe NPUBOAMUT K OTpuLaTensHON 5 %-HO NOrpeLLHOCTU NpU U3MEPEHUN CO-
AepxaHua cepbl. 3T cBeAeHNs BKINOYeHbl B Tabnuuy 1 Ans MHPOPMUPOBaHUS O XapaKTepe BO3HUKaloLLe norpeLHocTu
nonb3oBaTenein HacToALEero cTaHfapTa, NNaHUupyoLLMX UCNOMb30BaTh YCTAHOBMEHHBIA B HEM METOA ANs onpeaerneHus
cepbl B CMECEBOM AN3ENbHOM TOMMMBE C METUNOBLIMU aPUPaMM XUPHLIX KUCAOT, rasoine, Tonnusax M-85 n M-100.

10.13.2 Cmech TLATeNbHO NepemMeLumBaloT Ans obecneveHns ee 0agHOPOAHOCTU (METOA CMELLMBAHUSI
3aBUCUT OT TUNA MAaTPULIbl) U NEPEHOCAT B NPUOOP ANS BbINONHEHUS U3MEPEHUN.

10.13.3 OnpeaensiotT cogepxaHue cepbl B CMeck 0Bbl4HbIM cnocobom, npuBeaeHHbIM B 10.5—10.9, n
BbIMUCNAIOT COAEMKAaHME CEePbl B UCXOAHOW Npo0e B COOTBETCTBUM C pasaenom 11.

11 Pacuetbl

11.1 Mpu ncnonb3oBaHMKM KOHTPOSbHbIX 0O6pas3LIoB ANA Koppekuun apenda, ykazaHHbIX B 7.3, BbIYUCASIOT
NonpaBOYHbIi KOSMMULMEHT 4NN YYETA EXKEAHEBHbIX U3MEHEHUI YYBCTBUTENLHOCTH NpuGopa no copmyne

F=AB, @

rae F — nonpaBoYHbIfi KOADPULMEHT;
A — CKOpOCTb CYeTa UMMNYNbCOB KOHTPONbLHOrO 06pas3sua aAna Koppekuuu apeida, onpeaeneHHas npu
kanubposke (9.4);
B — ckopoCTb c4eTa UMNYNbCOB KOHTPOMbLHOIO obpasua Ana Koppekuuu apeida, onpeaeneHHas npu
npoeegeHun aHanusa.
11.2 OnpenensioT CKOPPEKTMPOBAHHYIO YUCTYIO CKOPOCTb CYETA CreayoLmmM obpasom

R = [(N,/Sy) — (N,FIS,)IF, ®

rne R — CKOppeKTMpOBaHHAasA YNCTasi CKOPOCTb CYETA;
Np — obLuee yncno umnynbcoB, HakonneHHbIX Npu 0,5373 Hum;
N, — obLiee 4ncro UMNynbLCOB, HAKOMNEHHbIX NPU (POHOBOI ANUHE BOMHbI, B COOTBETCTBUM C 10.8;
Sy n S, — Bpemsi, He0GXOAMMOE Ansi HaKONeHust UMNYNbCos N, u Ny, COOTBETCTBEHHO, C;
F' — oTHoLueHune Yucna umnynscos/c npu 0,5373 HM K YMcny UMNYNbLCOB/C )OHA NPU UCMONMbL30BaHUM
npobbl, He coaep kaLleii cepy;
F — ko3dhdnLIMEeHT, UCNOSb3yeMblii TPU HEOOXOAUMOCTH (CM. NpuMmedaHne 17).
MpumeyaHune 17 — BeegeHune koatduumeHta F B chopmyny (8) Anst HEKOTOPbIX MPUGOPOB MOXET BbiTb HEOOS-
3aTenbHO UMK HexenaTernsHo. B atom cnydvae F NPUHUMAIKOT paBHbIM equHuLEe. lNonb3oBaTtento PeKoMeHAyeTCA CTPOUTL

Avarpammbl 4Ns koadduumeHTa F 1 paspabaThiBaTh KpUTEPUN €r0 NPUMEHEHNS], OCHOBaHHbIE Ha CTaBUNBHOCTH Npubopa
¥ NpUHLUMNax cTaTucTU4ecKoro KoHTpons kadectsa (SQC).

11.2.1 BeeaeHue koacpdmumnenta F’ B chopmyny (8) sBnsaerca HeoGs3aTenbHbIM. BeeaeHne aaHHoro
koabpuLiMeHTa, KaK Npasuo, Heo6xo4MMO ANl MHOTOKaHanbHbLIX CNEKTPOMETPOB, KOTOPbLIE UCMOML3YIOT pas-
NUYHbIE CMEKTPOMETPUYECKNE KaHambl A1 UBMEPEHUS NUKOBOW U (POHOBOI WHTEHCUBHOCTEN.

1



rOCT 33194—2014

MpumMmeyvaHue 18 — MocTpoeHue guarpammel Ans koadduymneHTa F', aaxe ecnu oH He ucnonbayetca B pop-
Myne 8, No3BonuT Nonb3oBaTENto 3aMeTUTb 3MEHeHUs B paboTe 060pyA0OBaHUS, BbI3BaHHbIe 3arpsi3HEHMEM ANEMEHTOB
CUCTEMBI, Hanpumep KpUCTannoB, KONNMMMaTopoB N PMKCMPOBAHHLIX OKOH.

11.3 PaccuutbiBalOT cogepxaHue cepbl B npobe, NoACTaBnsas 3HaY€HUEe CKOPPEKTUPOBAHHON YUCTOM
CKOPOCTW cueTa, onpeaeneHHoe no dopmyne (8), B BbIOpaHHYIO KanMOPOBOYHYIO MOAENb, NMPUBEAEHHYIO B
pasgene 9. Bo mMHOrux crnyyasx M3rotoButeneMm o00pyaoBaHUsi NPeAOCTaBMsSeTCsl COOTBETCTBYIOLLEE Npo-
rpamMHoe obecneyeHune ans npoeeaeHUs TpebyeMbiX BbIMUCTIEHUH.

11.4 KoHueHTpauuio cepbl B Npobax, KOTopble Obinu pasbasneHbl, BLIMUCTSAIOT N0 hopmMyne:

S=S§, [(W, + W)W, )]

rane S — maccoBas aonsi obuiel cepbl B npobde, %;
S, — maccoBas nons cepbl B pasbasneHHol cMecu, %;
W, — macca ncxoaHor npooel, T,
W, — macca pasbasutens, r.

11.4.1 N3rotoBuTenem npubopa moxeT ObITb NPEAOCTaBIIEHO NPOrpamMmmHoe obecnedeHue Ans BbInon-
HEHWS JaHHOTO BbIYMCINEHNSA NyTEM BBEAEHUA TpebyembiX Macc.

11.5 MMpu ucnbITaHUM TONNUB C BbICOKUM COAEMKAHMEM METUIMOBbIX IPUPOB XMPHbIX kucnot (FAME),
3TaHona unu MetaHona (trabnuua 1) ¢ nposeaeHUeEM KanubpoBKM C UCNOMb30BaHWEM CTaHAAPTHbIX 06pa3LoB
Ha ocHoBe 6enoro mMacna BbIMONHAIOT AeneHune pesynerara, nonyyeHHoro B 11.3, cneayiowmm obpasom (Cum.
npumeyaHue 16):

STOI'IJ'II/IBO = M/F, (1 0)

r8€ Stonmmeo — MaccoBsas fons cepbl B npobe Tonnuea, %;
M — namepeHHoe 3HayeHue, % no mMacce;
F — nonpaBo4HbIn KOS DULMEHT, paBHbIN, HanpuMep, 0,59 ana Tonnuea M-85 u 0,55 ana Tonnu-
Ba M-100.
11.5.1 MNpuMeHeHne aaHHO nonpaBku He TpebyeTcs, ecnn KanMbpOoBOU4HbIE PACTBOPLI FOTOBSITCA B CO-
OTBETCTBMU C 5.2 B TaKOW e MaTpuue, Yto U npobbl.
11.6 JononHuTenbHas MHOPMaLms, KacaloLLascs perpeccMBHOro pacyeta, npuseaeHa BASTM D7343.

12 O6paboTka pe3ynLTaTtoB

12.1 OAns npo®, ucneiTaHHbIx 6e3 pasbaBneHUs, 3anUCbIBaOT pPe3ynbraT, PacCYUTAHHLIAN B COOTBET-
cteun ¢ 11.3. OnsA npoB, koTopble pasbaBnAnuCh, 3anUCLIBAIOT PE3ynbTar, pacCYUTaHHLIN B COOTBETCTBUM
¢ 11.4. Pe3ynbrar 3anuchiBaloT kak coaepxaHue obuier cepbl B NpoueHTax (N0 macce) ¢ OKpyrieHnem Ao
Tpex 3Haualmx umdp ans KoHueHTpauuii Boie 0,1000 % (no macce). [ina koHueHTpauun Hwke 0,1000 %
(1000 mr/kr) pesynbraThl 3anNUCbLIBAIOT B MMKPOrpamMmax Ha KMNOrpamm C OKpYrfieHUeMm A0 Tpex 3Havawmx
umMdp 4nA KoHueHTpaumin ot 10 o 1000 mr/kr n oo AByX 3Havawmx uudp — aAna KOHUEHTpauui Huwxie 10 Mr/kr.
MpaBuna okpyrneHus snavawmx umcdp npuseaeHsl B ASTM E29. YkasbiBalor, uto pesynbrarel Obinu nonyde-
Hbl 0 METOAY HACTOALLEro CTaHaapra.

12.1.1 Ona npo6 ¢ coaepxaHmem obLuein cepbl 100 MI/Kr UM MEHee pacCcqUTLIBAIOT cpeaHee apudme-
TU4ECKOE 3HaYeHne ABYX ONPeAeneHuii U 3anuCbIBAIOT 3TO 3HAYEHUE B COOTBETCTBUM C 12.1.

12.2 dopmyna ans nonpasku Ha COOTHOLLUEHUE yrnepoa/soaopoa (C/H), KoTopas NPUMEHAETCA B CNy-
yae ucnonb3oBaHus 6enoro macna B kadyecrse 6a30BOro NPOAYKTa ANA kanMbpOBOYHLIX PAaCTBOPOB U BbIBO-
AUTCA U3 Hauny4LLen NPAMON, NOKA3aHHON Ha PUCYHKE 1, UMEEeT cneayioLLuin BUuA:

1,195 — 0,0164(C/H )gen0e macno
SCIH = 1195-0 0164(C/H) : SGenoe Macno-

an

e Scyy — KOHUEHTPauna Cepbl, CKOPPEKTUPOBAHHAA C YUYETOM Pa3nuuuii B MaTpuLiax OTHOLLEHUS
C/H,
(C/H)gen0e macno — MACCOBOE COOTHOLLIEHUE yrnepoaa k Boaopoay ans 6enoro macna, pasHoe 5,7 (pUCyHOK 1);
(C/H) — maccoBoe COOTHOLLEHKE yrnepoaa k sogopoay Ans npoobi;

Stenoe macno — KOHLIEHTPALWS Cepbl, NONy4eHHan NO kKannBpOBOYHO KPUBOH.

12
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12.2.1 3HayeHue MaccoBOro coOTHOWeHUs C/H siBNSETCS BXOAHbLIM MapamMeTpoM Anisi KaXaon Heus-
BECTHOW NpOoObl. 3HAYEHNE Sgo e macno OYAET KOPPEKTUPOBATLCA ANA PasHbiX CooTHoweHui C/H. Coot-
BETCTBEHHO, €CNM KanubpOBOYHbIE PACTBOPbLI MPUFOTaBNMBAIOT C UCMONIb30BAHWEM [PYrOoro pacTBOpUTENS,
BMeCTO 3HaYeHusi (C/H)gen0e macno CMIEAYET UCNONL30BaTL CooTHOWeHUe C/H Anst AaHHOTO pacTBOPUTENS.
Tobble pasnuuus B COOTHOWEHUAX C/H Mexay kanubpoBoYHbIMKM pacTBopamu M npobamu GyayT BHOCUTb
NOrpeLHOCTb B pesynbsrarbl U3MepeHus (NpUMepbl NpuBeaeHbl B Tabnuue 6). PelueHne o TOM, siBNSIETCA nu
3Ta owmbka 4OCTAaTO4HO 6onbLUION, YTOGLI €€ HY>XHO BbiNno UCNpaBUTb, UCNONb3ys chopmyny (11), octaercs Ha
ycMOTpeHue nabopaura.

13 KoHTposnb kauecTBa

13.1 Kaxgoun naboparopuu pekomeHayerca paspaborarb nporpammy, 06ecneynBaloLLyio HaxoXxaeHue
CUCTEMbI U3MEPEHUI, NPUBEAEHHON B HACTOALLUEM METOAE UCTLITAHUS, B pAMKaX CTATUCTUYECKOTO KOHTPONS.
OpHol 13 cocTaBnALWMX AAHHOW NPOrpamMMbl AOIDKHO ObiThb perynsipHoe MCnosnb30BaHWe U COCTaBrEHUEe
KOHTPOIbHbIX KapT¥ 06pasLioB kKOHTpons kavecTBa (cM. 7.11). B cootBeTcTBUM ¢ ASTM D6299 pekomeHayeT-
cs, 4YToObl N0 KpanHENn Mepe OANH M3 aHanU3upyembix 06pa3LOB KOHTPONA KayecTBa SABNSNCA NpeacTaBuTe-
néem TMNOoBbIX NabopaTopHbIX Npob.

13.2 B pononHeHue K npoBeAeHUIO UCMbITAaHUM 00pa3La KOHTpons kayectsa (7.11) HaCTOATENbLHO PeKo-
MEHAYETCA EXEAHEBHO NPOBOAMTL UCMLITAHMA XONOCTON NPoGbl (HaNnpumep, Macna Ana pa3dasneHus).

13.2.1 N3mepeHHOe 3HaYeHne KOHLEHTPaLMU Cepbl B XONOCTON Npobe AOMKHO COCTaBNATh MeHee 2 mr/
kr (0,0002 % no macce). Ecnu usamepeHHoe 3HayeHne KOHUEHTpaLmMmU XONOCTON Npobbl NpeBbILLaeT 2 Mr/kr
(0,0002 % no macce), MOBTOPHO KanuOpyloT Npubop 1 NOBTOPSIOT M3MEPEHUE AN XONOCToW npobbl (MC-
NoJIb3YIOT CBEXYIO NMPOBY 1 HOBYIO KIOBETY). ECnu nonyyeHHblit pesynbrar BbIXOAUT 3a Npeaerbl 40NyCTUMOTo
AnanasoHa, NPoBOAAT NOMHYK KanubpoBsky. MNpu 3arps3HeHMKU KaHana aAns BBeAeHus npoObl, 0COBEHHO npu
aHanuse npob ¢ cogepxaHuem cepbl < 20 Mr/kr, nepea AanbHeRLWNM MCNonb3oBaHMEM JAaHHOTO KaHarna ero
HeoO0X04MMO OTKPbITb U 04NCTUTL B COOTBETCTBUM C PEKOMEHAALMAMW U3FOTOBUTENS.

13.2.2 Cnegyet OTMETUTb, YTO ANA TOYHOrO noabopa KanMbpoBOYHOW 3aBUCUMOCTM MPU HU3KUX KOH-
LeHTpaumMsix MOXeT noTpeboBaTbCA M3MEHEHNE BECOBOIO KO3hduLMeEHTa B perpeccun. Takke MoxeT ObiTb
Nose3HbIM U3MEHEHNE UCMONb3YEeMOro MeToAA B3BeLUMBaHMA. MHorne nporpaMMHbIe NakeTbl MO YMONYAHMIO
MCMONb3YIOT B3BELUMBAHUE KB PATUHMECKOrO OTKIIOHEHHUS, HO Takke 0OnaaatoT BOZMOXHOCTbIO MCNONb30BaTh
B3BELLMBAHWE NMUHENHOTO OTKIMOHEHWSA UMK HE BbIMNOMHATH B3BELUMBAHWE OTKIIOHEHUS.

13.3 MpoBepka pesynbLTaToB

Mocne npoeeAeHUa M3MepeHus Ans cTaHgapTtHoro obpasua munu pacrteopa, gormkHa ObiTb nposeae-
Ha npoueaypa NPOBEpPKU UsmepeHus. [ns aroro oneparopy HeobxoaAMMO NPOBEPUTE OTCYTCTBUE OYEBUAHBIX
NPU3HAKOB MOBPEXAEHWUA Npobbl, HanpuMep yTevkn nNpobbl U3 KIOBETHI, 3rnba OKHa KIOBETbI, 1 OCMOTPETb
no6ble BTOPUYHBIE MAEHKU.

13.4 HabnioaeHue 3a aHanu3oM — Ecnu pe3ynstaT BbIXOAUT 3a nNpedernbl NOPoroBbiX 3HAYEHUN, aHa-
nm3 HeoBXoAMMO NPOBECTU MOBTOPHO AN NOATBEMKAEHNS aHOMAaSIbHbIX PE3ynbTaToB.

13.5 Cneayert perynspHo npoBepsiTb COOTBETCTBME MPOAYBOYHOIO rasza TEXHUYECKUM TpeGoBaHuaM,
YCTaHOBINEHHbLIM U3roTOBUTENEM Npubopa.

13.6 Cneayet perynsipHO NpoBOAWUTb U3MEPEHUSI KOHTPONbHbLIX 00pa3UoB AN Koppekuun apenda u
06pasLoB KOHTPONSA KayecTa. [onyCTUMblE YPOBHMU NPU NPOBEAEHMN NPOBEPOK C UCMNOMb30BAHUEM AAHHBIX
KOHTPOSbHbLIX 06pa3LioB AOSHKHLI ObITb TaKMMKU, YTODLI B Crydae BbiXoAa pPe3ynbraToB 3a PaMKu YKa3aHHbIX
YPOBHEN BbINOMHANACL 3anuCb 0 HEOBXOAMMOCTH KOPPEKLUMM apeinda unm nonHon kanubpoeku. B Tom cny-
yae, ecnu TeKyLLUMI pe3ynbTaTt U3MEPEHUS KOHTPONbHOTO 0BpasLa oOKaXeTcs 3@ paMkaMu AOMYyCTUMbIX YPOB-
Hel, BCe U3MepEeHUsi, NPOBOAUBLUMECH MEXAY NOCNEAHUM AOMYCTUMbIM PE3yNnbTaTtoM U3MEPEHUSA KOHTPOSb-
HOro obpasua 1 TO4YKOW HECOOTBETCTBUSA, HEOBX0AMMO NPOBECTU NOBTOPHO.

4 ASTM MNL 7, PyKoBoCTBO MO NPeLCTaBIeHIto 1aHHbIX 1 aHarnu3y KOHTPOrLHOI kapTsl, pasaen 3; MepcoHansHas
KoHTponbHas kapTa, pasgen 3; KoHTponbHble kapThl 4ns dusudeckux nuu, ASTM International, W. Conshohocken, PA.
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14 TMpeunsnoHHOCTb U CMeLWeHne meToaa

14.1 MNpeun3noHHOCTb METoAa McCnbITaHMA Obina onpegeneHa nNpu NPoBeAEHUN CTAaTUCTUYECKOW 06-
paboTkU PesynLTaToB MexnabopaTopHbLIX UCCNEeAoBaHNinY), B paMKax KOTOPbIX GbiNW NPOBEAEHbLI UCMbITa-
HUsi 27 06pasuoB, BkNoYas GEH3UHbI, AUCTUNNATLI, CMEeCeBoe AusenbHoe Tonnueo (coaepxawee FAME),
OCTaTOYHbIE TOMMMBA U CbIPY HEPTh. Bbin ycTaHoBNEeH 0O0OLEHHBIN (HUXHUI) Npeaen KONMMYeCTBEHHOTO
onpegenexus (PLOQ) coaepxaHusi cepbl, 3Ha4YeHUe KOTOPOro Ans BCeX TMNOB 06pa3uoB COCTaBUMO Npu-
6nusntenbHo 3 MI/kr. MpeunsMoHHOCTb MeToaa AnsA o6pa3sLoB GeH3MHa U AU3enbHOro TONNKMBA, a TaKkke Ansa
PEHTrEHO(NYOPECLEHTHLIX CNEKTPOMETPOB C UCTOYHMKAMM U3ITYYEHUSA BbICOKOW M Manoi MOLLHOCTH, Npu-
BeAeHa B npunoxeHuun X1. [uanasoHbl 3HAYEHUI KOHLEHTpauuM cepbl, OXBa4eHHble rpynnamu obpasuos,
BMECTE C nokasatensiMu npeum3MoHHOCTM npuseaeHsl B 14.1.1 n 14.1.2. NpueeaeHHbIe CTaTUCTUYECKUE AaH-
Hbl€ NPYMEHUMbI TOMbKO K 06pa3suam ¢ KOHLEHTpaUKUen MeLIaloLLMX 3NEMEHTOB (BELLECTB) HDKE NPeAernbHbIX
3HaAYEHUI, NpUBEAEHHbIX B Tabnuue 1 (cMm. Takke 1.4).

14.1.1 MNMoBTOPAEMOCTb

PacxoxaeHue mexay nocnenosatenbHbIMU pe3ynsrataMy UCMbITAHNA, NONYYEHHLIMU OAHUM U TEM Xe
onepaTopoM Ha OHOM M TOM e 000pyA0BaHWUU NPU OAUHAKOBbLIX YCAOBUAX UCNLITAHWS HA UAEHTUYHOM UC-
NbITYEMOM NPOAYKTE B TEYEHUE NPOAOIMKUTENBHOMO Nnepuoaa BpeMeHn Npu NPaBuUiibHOM BbINOSIHEHUHU METO-
Ja, TOMbKO B O4HOM CryYae U3 ABaauaTt MOXET MPEBbLICUTL 3HAYEHUS!, NPUBEAEHHbIE HUXKE. [TOBTOPSAEMOCTb
r MOXeT ObITb paccuntaHa no dopmyne (12) Ana BCcex NPOAYKTOB, OXBATbIBaeMbIX 00NacTbi0 NPUMEHEHUA
HaCTOALLEro MeToga. PaccuutaHHble 3Ha4eHUsi npuBeaeHbl B Tabnuue 4.

MosTopsemMocTk r = 0,1462*X0.8015 wr/yr, (12)
MosTopsiemocTk r = (0,1462*(Y*10000)2.8015)/10000, % no macce, (13)
rae X — KOHueHTpauus obLuer cepbl, MI/Kr;
Y — KOHUeHTpaums (Maccosas nons) obwen cepbl, % no macce.

Tabnwuua 4— MNokasaTenu NpeLyU3MOHHOCTH AN BCEX TUMOB 06pasLioB

S Mk MoBTOPAEMOCTb £, MI/KT. BocnponssoanumMocTe R, Mr/Kr.
! 3HauveHua no opmyne (12) 3HaueHua no opmyne (14)
3,0 0,4 1,0
50 0,5 1,6
10,0 0,9 2,7
25,0 1,9 56
50,0 34 9,8

100,0 59 171
500 21 62
1000 37 108
5000 135 394
10000 235 687
46000 798 2333

14.1.2 Bocnpou3BoguMoCTb

PacxoxgaeHue mexay ABYMA OTAENbHbIMU U HE3aBUCUMbIMU pe3ynbTaTaMn UCTIbITAHUSA, NONMYYEHHbIMU
pasnuYHbLIMKU ONepaTopaMu B pasnuuHbIx nabopaTtopusix Ha MAEHTUYMHOM UCTILITYEMOM NPOAYKTE B TeYEHUe
NPOAOIMKUTENBLHOTO NEPUOA BPEMEHMU MPU NMPaBUNLHOM BbINONHEHUM METOAA, TONMbKO B OAHOM Cny4ae U3
ABaALATM MOXET NMPEBbLICUTL 3HAYEHUS], NPUBEAEHHbIE HIDKE. BOCNPOU3BOAUMOCTL R MOXET BbiTb paccuu-
TaHa no ¢opmyne (14) Ans BCex NPOAYKTOB, OXBATbIBAEMbIX 06MAaCTbI0 NPUMEHEHUSI HACTOSILLLETO METoAA.
PaccuutaHHble 3Ha4YeHun npuBeaeHbl B Tabnuue 4.

Bocnpou3eoammMocTb R = 0,4273*X0.8015 wr/xr, (14)
BocnpoussoguMocTs R = (0,4273*(Y*10000)°:8915)/10000, % no macce, (15)
rae X — KOHueHTpauusa obLuen cepbl, Mr/kr;
Y — KOHUeHTpauus (MaccoBas aons) obuen cepsbl, % no macce.

5 MoaTBepxpalolmMe MaTepuank UMEIGTCS B HaNUUUK B apxuse LWTab-keapTupel ASTM International u MoryT 6bITb
nony4veHebl NO 3anpocy uccnegoBartensckoro otieta RR:D02-1622.
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14.1.3 3Ha4YeHus1 NOBTOPAEMOCTM U BOCMPOM3BOAUMOCTM Ans OEH3UHA M AU3ENbLHOrO TOMMMBA, nomny-
YEHHbIE NPU MPOBEAEHUN BbILLIEYNOMSHYTLIX MEXNaBopaTOPHbIX UCCReaoBaHnii (M. O)), npuseaeHsl B npu-
noxxeHun X1. B ykasaHHOM NPUNOXKEHUM TaKKe NPUBEAEHBbI 3HAYEHUSA NPELN3NOHHOCTU U rpachukn ANst PeHT-
reHonyopecLUEHTHbIX CNEKTPOMETPOB BbICOKON MOLLHOCTU (>1 KBT).

14.2 CmelleHne MeToaa

MexnabopaTopHoe uccrnenoBaHmne (CM. ©)) BKIoYano AeCATb STANOHHbLIX CTaHAAPTHbIX 06pasuos NIST.
CepTudmLumMpoBaHHOE 3Ha4YEHUE KOHLEHTPpaLUun cepsbl, 3HaYeHne, Nony4YeHHoe nNpu NpoBeaeHun Mexnabopa-
TOPHBIX CNUYUTENBHBIX UcnbiTaHnin (RR), uamepeHHoe cootHowweHue C/H, Habniogaemoe CMeLLeHne 1 OTHO-
CUTENbLHOE CMELLEeHNe MeToaa npueseaeHsl B Tabnuue 5. B Tabnuue 6 cpaBHUBAIOTCA 3HAYEHMS KOHLEHTpaLumm
cepbl B 3TANOHHLIX cTaHAapTHbIX 0Bpasuax NIST ¢ KOHLUEHTpauusiMu Cepbl, CKOPPEKTUPOBAHHBIMU C YY4ETOM
cooTHoweHus C/H. Mpu aToM maccoBoe cooTHowweHne C/H ana 6enoro macna npyuHUManoch paBHbiM 5,698
(CooHye)-

Tabnuya 5— CpaBHeHWe faHHBIX NO STaNOHHBIM CTaHA4apTHeIM obpasyam NIST ¢ pesynsrataMu USMEpPEHUIA B pam-

Kax MexnabopaTopHbIX CrM4uTenbHbIX MenbiTaHnii ASTM (ASTM RR)

CpegHee
Homep K Homep N3MepeHHoe
OHLEHTpa- usMepeHHoe M3mepeHHoe OTHocu-
3TanoHHOro npo6bl B 3HaveHue
Lms cepbl 3HayeHue cmelLyeHre TenbHoe
cTaH- pamkax cnu- BOCMpPOU3BO-
B o6pasue Matpuua KOHLIeHTpa- KOHUEHTpa- | namepeHHoe
JapTHoro YUTEMBHBIX ANMOCTH,
NIST, . Lun cepbl, Luu cepsl, cMmelLleHune,
o6pasua UCMbITaHUA ASTM RR,
Mr/KF ASTM RR, Mr/Kr %
NIST RR Mmr/kr
Mr/Kr
2298 4,7 1 BeHauH 6,0 29 1,3 27,7
2723a 11,0 5 [naenbHoe ToNnMMBo 10,1 3,6 -0,9 -8,18
2299 13,6 3 BeHauH 14,2 3,8 0,6 441
2296 40,0 2 BeHanH 40,2 6,6 0,2 0,5
2770 416 7 [nsensHoe TONNUBO 421 6,8 0,5 1,20
2724b 426,5 8 [unsenbHoe Tonnuneo 420,9 425 -5,6 -1,31
2722 2103 10 Celpas HedpTb 2054 181 —49 -2,33
1619b 6960 12 OcTaTo4Hoe TonnMBo 6448 546 -512 -7,36
2721 15830 9 Celpas HedpTb 15884 1170 54 0,34
1620¢c 45610 13 OcTaTouHOe TOMNMMBO 44424 3123 -1186 —2,60

Tabnuya 6 — CpaBHeHWe AaHHbBIX MO 3TanOHHBIM cTaHdapTHeIM obpasuam NIST ¢ pesynsratamu U3MEPEHU CTaH-
AapTHelx 06pasLoB Ha OCHOBE MUHEeparibHOro Macsa, CKoppeKTMpoBaHHEIMU Ha cooTHoLweHWe C/H B pamkax mexnabopa-
TOPHbIX cnudnUTeNbHbIX ucnbiTaHuii ASTM (ASTM RR)

CpepHee
Cpentee 3HayYeHue
ped KOHLEHTpa-

Homep KoHueHTpa- n3mMepeHHoe W1 Ce Dbl N3mepeHHoe OTHocm-
3TanoHHoro | uws cepbl | Maccosoe 3HaueHWe cl-:<o eETm'- cMeLleHune TenbHoe
cTaHgapT- | B o6pasye | cooTHolle- MaTpuua KOHLEHTpa- pp KOHLEHTpa- | M3MepeHHoe
Horo o6pas- NIST, Hue C/H Lum cepbil, Hp:zzg:gs_ Lnu cepsl, cMeLeHue,

0
ua NIST Mr/kr AS;M«RR’ weHne C/H, Mmr/kr %
ASTM RR,
Mr/Kr

2298 47 5,47 BeH3uH 6,0 6,0 1,3 27,66

2723a 11,0 5,99 [unsencHoe Tonnumeo 10,1 10,2 -0,8 —7,27

2299 13,6 6,17 BeH3uH 14,2 14,3 0,7 515
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OKoHYaHue mabnuupi 6

CpegHee
Cpe,que 3HaveHne
Homep KoHueHTpa- U3MepeHHoe KOHLjeHTPa- NamepeHHoe OTHOCK-
3TanoHHoro | uus cepbl | MaccoBoe 3HaueHue Hin cepel, cMeLleHune TenbHoe
cTaHaapT- | B obpasue | cooTHoLle- MaTpuua KOHLeHTpa- CKOppeKTh- KOHLEHTpa- | M3MepeHHoe
Horo o6pas- NIST, Hue C/H LK cepbl, poBaHHoe Lun cepel, cMeLLeHue,
ua NIST Mr/Kr ASTM RR, Ha cooTHo- Mr/Kr %
iy weHue C/H,
ASTM RR,
Mr/Kr
2296 40,0 6,42 BeHanH 40,2 40,6 0,6 1,50
2770 41,6 575 AusenbHoe TonnmeBo 421 42,4 0,8 1,92
2724b 426,5 7,18 JunaensHoe Tonnueo 420,9 426,4 -0,1 -0,02
2722 2103 7,22 Cerlpas HedTb 2054 2105 2 0,10
1619b 6960 8,80 OcCTaTouHOe TONNMBO 6448 6804 -156 -2,24
2721 15830 7,17 Culpas HedpTb 15884 16217 387 2,44
1620¢c 45610 7,93 OcTaTo4HOEe TONMMBO 44424 46535 935 2,05

14.2.1 N3MeHeHne OTHOCUTENbHON YYBCTBUTENLHOCTU METOAA onpeaeneHna cepbl B 3aBUCUMOCTU OT

MaccoBOro cooTHoLeHusa C/H npeacraeneHo rpadpuyeckn Ha pucyHke 1.

14.2.2 Mpu ucnbiraHuy 10 STanNOHHBIX CTaHAAPTHbIX 06pa3uos NIST yctaHOBNEHO OTCYTCTBME (B Npe-
Jenax M3MEepeHHON BOCMPOU3BOAMMOCTU R) 3HAUUTENLHOIO CMELLEHUA Mexay cepTuddnunpoBaHHbIMU 3HA-
YEHUSIMWU W pesynbTaTtamu, MOMyyYeHHbIMU NPU NPOBEAESHUM MexNabopaTOpHbIX UCCneaoBaHU Ans BCEX
CTaHaapTHbIX 00pa3LoB 1 NPO6 NPOAYKTOB BCEX TUNOB, 0COGEHHO NOCNE KOPPEKUUW AAHHbIX PEe3ynbraTtoB Ha
MaccoBoe cooTHoweHne C/H (cMm. Tabnuupbl 5 u 6).
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MpunoxeHue
(cnpaBouHoe)

X.1 dononHuTtesibHble NOKa3aTenu NpeLu3MoOHHOCTH

X.1.1 TlMokasaTenu npeuU3uOHHOCTU onpeaeneHUsl KOHLEHTpaLUKu cepbl B 6eH3uHe

Mpn npoBefeHNn MexnaBopaTopHLIX UCCRefoBaHunit (cM. 3) BbinM NpoaHanuanpoBaHbl NATb NP6 GEH3UHOB ¢
NpUBNU3NTENBHBIMU 3HAYEHNAMW KOHLIGHTpaLmmn obLueii cepbl B AnanasoHe oT 5 go 70 mr/kr. MNpuBeeHHble nokasatenu
NpPeL13MoOHHOCTM NPUMEHUMBI ANA AaHHOMo Anana3oHa.

Homep 1 NIST SRM 2298, BEICOKOOKTaHOBEI BEH3MH;

Homep 2 NIST SRM 2296, 6eH3unH, cogepxaliuin 13 % stun-tpet-6yTunosoro acgupa (ETBE);

Homep 3  NIST SRM 2299, pechopMynmpoBaHHbI GEH3UH;

Homep 4 BeH3uH, cogepxalymnii 5 % ataHona,

Homep 11 HesTunuposaHHbIi 6EH3NH perynapHoro kadecTsa.

X.1.1.1 lMoBTOpsieMOCTb

PacxoxaeHne mexay nocnegoBarernbHbiMU pe3ynsTaTaMn UCNbITaHNS, NOMYYEHHLIMU OHUM U TEM XKe onepaTropom
Ha O4HOM M TOM e 060pyA0BaHNMW NPY OAUHAKOBBIX YCNOBUSAX UCNBITAHUA HA UAEHTUYHOM UCTBITYEMOM NPOAYKTE B Teve-
HWe NPOAOIMXUTENBHOrO Nepuofa BpeMEHM Npu NpaBUNbHOM BbINONHEHWN MeToAa, TONbLKO B Of4HOM cflyyae 13 ABaguaTtu
MOXeT MPeBbLICUTL 3HaYeHNA, NPUBEAEHHBIE HUXeE. MOBTOPAEMOCTb I MOXET GbiTb paccuuTaHa no copmyne (X.1.1) ans
nATH Npob 6eHanHa. PaccynTaHHble 3HaYeHNUs MOBTOPSAEMOCTH NpuBeaeHsbl B Tabnuue X.1.1 n npeacTaBneHsbl rpadpuyeckn
Ha pucyHke X.1.1.

MoeTopsieMocTb r = 0,5006*X%:4377 mr/kr, (X.1.1)
MosTopsiemocTs r = (0, 5006*( Y*10000)2:4377)/10000, % no macce, (X.1.2)

rae X — KoHUeHTpauwus obLeit cepbl, MI/kr;
Y — KoHUeHTpauws (MaccoBas gons) obuyei cepbl, % no mMacce.

X.1.1.2 Bocnpounssogumocts R

PacxoxgeHnve Mexay ABYMS OTAENbHLIMU U HE3aBUCUMBIMU pe3ynbTataMy UCTIbLITaHWA, Nony4YeHHBIMU pas3fnYHbl-
MW onepaTtopamu, paboTaroWwumMm B pasnnyHbIx nabopatopusax Ha UAEHTUMHOM WUCTILITYEMOM MpOAYKTE B TEYEHWe Npo-
LOMKUTENbHOro Nepuoja BpeMeHn Npu NPaBUNbHOM BLINONHEHMM METOAA, TOMNBbKO B OA4HOM Cny4ae U3 ABaguaT¥ MOXET
NpeBLICUTEL 3HAYEHUS, NpUBeAeHHbIE HWKe. BocnponasoguMocTs R MOXET ObiTb paccHuTaHa no cdopmyne (X.1.2) ana
BCEX MPOLYKTOB, OXBaTbiBAaeMbIX 06NacTbio NPUMEHEHUA HaCToSLEro MeToga. PaccuuTaHHble 3Ha4eHUss BOCNPOM3BOAU-
MOCTM NpuBeaeHbl B Tabnuue X.1.1 U npeactaBneHbl rpadpnuyeckn Ha pucyHke X.1.2.

BocnpoussoanMocTb R = 1,4533*X0:4377 mr/kr, (X.1.3)
BocnpoussoanmocTs R = (1,4533*(Y*10000) 94377110000, % o macce, (X.1.4)

rae X — KoHUeHTpaLwus obLeit cepbl, Mr/Kr;
Y — KOHUeHTpauus (MaccoBas gons) obLei cepbl, % no Macce.

X.1.2 TMokasaTtenu npeuUu3UOHHOCTU onpeaeneHun KOHLIeHTpaLUuKn cepbl B An3eNIbHOM TONNUBe

Mpw nposeneHUM MexnabopaTopHbIX UccrefoBaHuil (cM. 3) Buinu npoaHanaMpoBaHL! NATL NPOG AN3ENBHOrO To-
nnuBa ¢ NpMBNU3NTeNbHLIMU 3HAYEHUAMU KOHLEHTpaLmmn obLueii cepobl oT 11 o 5500 mr/kr, ABNAOLWMMUCS NpeaenbHbBIMA
3HaYeHnAMW AnanasoHa, A5 KOTOPOro MPUMEHUMbI NMPUBEAEHHbIE MOKa3aTeNu NPeLM3NoOHHOCTH.

Homep 5 NIST SRM 2723g;

Homep 7 NIST SRM 2270;

Homep 8 NIST SRM 2724b;

Homep 15 [usenbHoe TOMNUBO;

Homep 22 CmeceBoe fu3erisHoe TONMUBO, copepxallee 5 % FAME (guaenbHoe Tonnueo B-5).

X.1.2.1 lNoBTOpsieMOCTb

PacxoxgeHune Mexay nocnefoBateflbHbIMU pesynsraTtamMmu UCMbITaHUs, NONy4eHHbIMU OGHUM U TEM Xe OnepaTopoM
Ha 0O4HOM M TOM e 06opyA0BaHUM NPU OAUHAKOBBIX YCIIOBUAX UCTIBITAHUS Ha MOEHTUYHOM UCMBITYEMOM NPOAYKTE B TeYe-
HWe NPOJOMKMTENBHOro Nepruofa BpeMeHU Npu npasunbHOM BbINOMHEHUN METOAA, TOMbLKO B OLHOM Clyyae U3 ABaguaTy
MOXET MPEBLICUTL 3HAa4YeHUA, NpUBeAEHHbIe HUXe. [ToBTOPAEMOCTb  MOXET BbiTb paccuuTaHa no dopmyne (X.1.5) ans
NATY Npo6 Au3enbHOro Tonmea. PaccyMTaHHble 3Ha4eHWs MOBTOPAEMOCTH NpuseAeHsl B Tabnuue X.1.2 1 npeacTasneHbl
rpacuyecku Ha pucyHke X.1.1.

MosTopseMocTb r = 0,1037*X0:8000 /- (X.1.5)
MosTopsieMocTs £ = (0, 1037*(Y*10000)°:8000)/10000, % no macce, (X.1.8)

roe X — KoHUeHTpauus obLeit cepbl, Mr/Kr;
Y — KOHUeHTpaLus (MaccoBas gons) obLein cepbl, % no macce.

17



rocCT 33194—2014

X.1.2.2 BocnpoussogumocTs R

PacxoxaeHue Mexay 4BYMSI OTAENbHLIMUA U HE3aBUCUMBIMU PesynkTaTaMu UCMbITaHWi, Nony4YeHHBIMU pasinyHbl-
MW onepaTtopamu, paboTarowMmMn B pasnnyHbIX NabopaTopusx Ha UAEHTUMHOM WUCTBITYEMOM MPOAYKTE B TEYEHWE NpO-
JOMKUTENbHOro NepUoaa BPEMEHM MNpW NpaBUbHOM BBINOMHEHUU METOL A, TOMBKO B O4HOM cryvae U3 fBajLaTh MOXeT
MPeBLICUTE 3Ha4YEeHUs, NPUBeAeHHbIe Hike. BocnponssoanmMocTe R MOXeT BbiTe paccunTaHa no cdopmyne (X.1.7) ana
BCEX NPOLYKTOB, OXBaTbIBaeMbIX 06nacTbio NPUMEHEHNUs HacTosLEero MeToga. PaccuuTaHHble 3Ha4eHUss BOCNpOU3BOAU-
MOCTU NpuBeaeHsl B Tabnuue X.1.2 n npeacTaBneHsl rpadpuyecku Ha pucyHke X.1.2.

BocnpounssogumocTb R = 0,3856*X0.8000 wryyr (X1.7)
BocnpoussoanmocTs R = (0,3856*(Y*10000) 2:8000y/10000, % no macce, (X.1.8)

rae X — KOHUeHTpauus obLeit cepbl, Mr/kr;
Y — KoHUeHTpauus (MaccoBas fons) obLiei cepbl, % no macce.

X.1.3 MNMokasaTtenu npeuU3UOHHOCTU OnpeaerieHns KOHUEHTpaLuumu cepbl C UCNonb30BaHUEM NpUGOPOB Bbl-
COKOM MOLLHOCTHU

MOLLHOCTb UCTOMHUKA PEHTTEHOYOPECLIEHTHORO U3MYyYeHNA MOXET BNUATL HA NPELM3MOHHOCTL pE3ynLTaToB, U3-
MEpPEHHbIX C MOMOLLLIO HacTosALero metofa. MNpubopel ¢ UCTOMHUKaMKU nanydYeHusa > 1000 BT onpefieneHbl kak npubopbl
BbICOKOW MOLLHOCTM, NpuBopkI ¢ NCTOYHMKamMK usnydenuns <1000 BT — kak npuGopsbl Manoit MowHocTu. Mpu npoBefeHun
MexnabopaTopHbIX UCCNeAoBaHUn NATb nadopaTopuii Ucnonb3oBanu Npubopel Manoi MoLHOCTW, AecsATb naboparo-
puiA — NpuBopbl BEICOKOW MOLLHOCTW. [oKazaTenun NPeUM3MoHHOCTH ANA NpUGopoB BLICOKOW MOLLHOCTM OXBaTbIBaIOT BCHO
obnacTb NPUMeHeHUsA HacTosALLero MeToaa.

X.1.3.1 MNoBTOpPsIEMOCTb 1

PacxoxgeHue Mexay nocrnefoBarefibHbIMU pesynsTaTamu UCNBITaHWIA, NONYYEHHLIMU OAHUM U TEM XKe OnepaTopoM
Ha OAHOM W TOM e 060pyL0BaHNM MPU OAUHAKOBbLIX YCNOBUAX UCIbITAHNA HA AEHTUYHOM MCMBITYEMOM NPOAYKTE B TeHe-
HWe NPOAOMKMUTENBHOMO Nepuoga BpeMeHn Npu NPaBUNbLHOM BbINOMTHEHWW METOAA, TONBKO B OAHOM Cliydae U3 ABaguatu
MOXET MPEeBLICUTb 3Ha4YeHUs, NpuBeaeHHble HUXe. MoBTopsAeMOoCTb r MoXeT BbiTb paccuuTaHa no dopmyne (X.1.9) ansa
npo6 NpodyKToB BCeX TUMOB. PaccunTaHHble 3Ha4eHUA NOBTOPAEMOCTU NpuBeaeHsl B Tabnuuye X.1.3.

MosTopsieMocTs r = 0,08681*x0:8383 mr/ur, (X.1.9)
MoeTopsieMocTk r = (0,08681*( Y*10000)2:8383)/10000, % no macce, (X.1.10)

rae X — KOHUeHTpauus obLeit cepbl, Mr/kr;
Y — KOHUeHTpauua (MaccoBas fons) obuei cepbl, % no mMacce.

X.1.3.2 BocnpoussogumocTb R

PacxoxgeHue mexay [BYyMsi OT€NbHLIMUA U HE3ABUCUMBIMU pesyrnbraTtaMn UCTIbITaHWiA, NoNyYeHHBIMU pasfuyHbI-
MW onepaTopamu B pas3fnyHbiX NabopaTopusix Ha UAEHTUMHOM UCMLITYEMOM MPOAYKTE B TEYEHWUE MPOAOTKUTENBHOIO
nepuoga BpeMeHu npu npasuiibHOM BHIMONHEHUN MeToa, TONbKO B OHOM CllyYae U3 ABaaLaTh MOXET NPeBLICUTL 3Ha-
YeHusi, NpuBeAeHHbIe HKe. BocnponssoaumMocTe R MOXeT BbiTb paccunTaHa no cdopmyne (X.1.11) ansa Bcex NpoayKTos,
OXBaTblBaeMblX 00MacTbio MPUMEHEHUs HacTosLero MeTofa. PaccuntaHHble 3Ha4eHUs npuseaeHsl B Tabnuue X.1.3.

BocnpoussoanmocTk R = 0,3086*X0:8383 mr/kr; (X.1.11)
BocnpoussoaumocTs R = (0, 086*( Y*10000)%:8383)/10000, % no macce, (X.1.12)

rae X — KOHUeHTpaLus obLeit cepbl, MI/KT,
Y — KOHUeHTpauwusa (MaccoBas fons) obei cepbl, % no mMacce.

Tabnwuya X.1.1 —NokasaTenu npeyusmoHHoCTH Ans 6eH3nHa

KoHueHTpaLuua cepbl S, MoBTOPAEMOCTb 1, MI/KT, BocnpoussogumocTb R, Mr/kr,
Mr/KP 3HayeHuA no cdopmyne (X.1.1) 3HaveHuna no copmyrne (X.1.3)
50 1,01 2,94
10,0 1,37 3,98
25,0 2,05 5,95
70,0 3,21 9,33
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MoBTOpAEmMoOCTb

KoHueHTpaumsa obuiein cepbl, Mr/Kr

PucyHok X.1.1 — TlMoBTOpsAAeMOCTb ANA 6eH3nHa, AN3eNIbHOro TonauBa 1M Npob NPoAyKTOB BCeX TUMOB
B CpaBHeHWU Cc noBTOpsAeMOCTbi0 MeToda ASTM D2622-05

Ta6nuuya X.1.2— lNokasaTtenun Npeyn3MoHHOCTU ANS AU3ENIbHOTO Ton/nBa

KoHueHTpauusa cepsbl S, MoBTOPAEMOCTb T, MI/KT, BocnpoussoanmocTb R, mr/kr,
MI/KT 3HaveHus no cpopmyne (X.1.5) 3HaueHus no gopmyne (X.1.7)

1 0,71 2,63

25 1,36 5,06

100 4,13 15,35

500 15,0 55,6

1000 26,0 96,9

5500 102 379
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BocnpousBoAnMOCTb

KoHueHTpaymsa obuieii cepbl, Mr/kr

PucyHok X.1.2 — Bocnpov3BoaMMOCTb 4151 6eH3nHa, AW3eNbHOro ToNnea 1 Npob NpoayKToB BCEX TUMOB
B CpaBHeHWM C BOCNPOM3BOAMMOCTLIO MeToga ASTM D2622-05

Ta6nuya X.1.3— MokasaTenm NpeuysvoHHOCTU NPUGOPOB GOJILLLOI MOLLHOCTY A7t NPO6 NPOAYKTOB BCEX TUMOB

KoHueHTpauus cepbl S, MoBTOPSAEMOCTb T, MI/KT, BocnpounssoaumocTs R, Mr/kr,
Mr/Kr 3HaveHus no dopmyne (X.1.9) 3HaveHus no gopmyne (X.1.11)
1,0 0,09 0,31
5,0 0,33 1,19
10,0 0,60 2,13
25,0 1,28 4,58
50,0 2,31 8,20
100,0 4,12 14,66
500 15,9 56,5
1000 28,4 101,0
5000 109,5 389,3

10000 196 696
46000 704 2501

20



rOCT 33194—2014

MpunoxeHune JA
(cnpaBoyHoe)

CBegeHus 0 COOTBETCTBUM CChINOYHbIX cTaHgapToB ASTM mMexrocyaapcTBeHHbIM CTaHAapTam

Tabnuuya JAA

OBo3HayeHWe CCbINOYHOTO CTeneHb OGo3Ha4YeHne U HaMMEHOBaHNe COOTBETCTBYHOLLENo MEXroCyAapCTBEHHOMO
cTangapta ASTM COOTBETCTBUA cTaHaapTa

ASTM D4057 NEQ [OCT 31873—2012 «HedTb 1 HedpTenpoayKTbl. MeToAbl Py4HOro oT-
6opa npob»

ASTM D4177 NEQ FOCT 2517—2012 «HedTb n HedTenpoaykTbl. MeToasl oT6opa
npo6»

ASTM D4204 IDT MOCT 32139—2013 «HedpTb 1 HedTenpoaykTel. OnpeaeneHue co-
AEpXaHWA cepbl METOAOM 3HEProfMCrnepCUOHHON peHTreHodnyopec-
LIEHTHO CNeKTPOMETpUU»

ASTM D4927 — *

ASTM D6259 — *

ASTM D6299 — *

ASTM D7343 — *

ASTM E29 — *

BETCTBUA CTaHAapTOB:

- IDT — naeHTUYHble cTaHAapThI;
- NEQ — HeakBUBaneHTHble CTaHAAPTHI.

* COOTBETCTBYHLLMIA MexrocyfapcTBeHHbIA cTaHAapT oTcyTcTBYeT. [lo ero yTBepXAeHUs peKOMEeHAYETCA uc-
noneL3oBaTh NepeBof Ha PyCCKUid A3bIK AaHHoro ctaHaapta ASTM.

MpuMeyaHue—B HacTosALel TabnuLe UCNONb30BaHLI CrefytoLue ycroBHble 0603Ha4eHNs CTeneHn cooT-
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YK 665.6/.7:543.632.461(083.74)(476) MKC 75.160.20 IDT

Kniouesble cnoa: Hed)Tb, HEPTENPOAYKTLI, ONPEeAENneHne COAEPXKAHNS CEPbl, METOA PEHTIEHONYOPECLEHT-
HOW CMEKTPOMETPUK C BOSIHOBOW ANCNEPCUEN
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