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AN onpeaeneHuacneqoB TMOgeHa B ounweHHom 6eH3one rasoson xpomatorpadueri» (ASTM D 4735-09
«Standard test method for determination of trace thiophene in refined benzene by gas chromatography»).
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HAUMWOHANBbHBIL CTAHOAPT POCCUNCKOWN DEOEPALUMN

BEH3011 OYULLEHHbIN
OnpepgeneHue cnenoB THO(eHA METOAOM ra3oBoOM xpoMaTorpacumn

Refined benzene. Determination of trace thiophene by gas chromatography test method

Data BBegeHus — 2016—01—01

1 O6bnactb NpUMeHeHus

1.1 HacTtosiwuin cTaHAapTyCcTaHaBNMBAET METOA ONpeaeneHuAcofepKaHus TMoeHa B OUYNLLEHHOM
GeHnsone B gnanasoHe ot 0,80 go 1,80 Mr/kr nnameHHO-g)oTOMEeTpUYeckum getektopom (FPD) n ot 0,14 go
2,61 MI/Kr — uMNynbCHbIMNIaMeHHO-oToOMeTpuYeckum agetekropom (PFPD). Ons PFPDnpeaen konu4ect-
BeHHoro onpegenenus (LOQ) —He meHee 0,14 mr/kr, npenen obHapyxeHust (LOD) cocrasnsieT 0,04 mr/kr,
YTO YCTaHOBJIEHO B UccnegosaTensckom otdete ACTM ), Adunana3oH NpMMEHEHUss METOAaMOXHOPACLLUPUTb
u3mMeHeHneMobbLeMaBBoANMOro obpasLa, COOTHOLUEHUS AeNeHUst NOTOKa, AuanasoHa kanubpoBku unu pas-
OaBneHvem obpasua pacTBOpUTENEM, HE COAEPXaLLUM TUOMEH.

1.2 Hacrosiwmii MeTon MOXHO UCMonb3oBaTth ans 6eH3onanocACTMO2359 u ACTM [4734,ans 6eH-
3ona Apyrux TUNOB UIUM COPTOBMETOL MOXHOMCMOMb3OBATLTOMILKO MOCME YCTAHOBMEHUSA, YTO npoueaypa
npoBeAeHMs UcnbITaHuobecneYmBaeTpaspeLleHnennkaTnopeHa oTaensHO OT NMUKOB APYrMX OPraHMyecKux
npumecen, cogepxaiumuxcs B o6pasue.

1.3 Habniogaemble unu paccuuTaHHblEPE3ynbTaThl UCMLITAHWIA NO HACTOALLEMY METOAY OKpYrnsioT
40 Gnmkanwen 3Havallen uudpbiB COOTBETCTBUM CO 3HAYEHUEM, NPUBEAEHHLIM B COOTBETCTBYIOLLIEN Cne-
unchukaumm, ncnonb3ya npaesuna okpyrneHuns no ACTM E29.

1.4 3HaueHus B eanHuuax cucreMol CH cunTaroTca craHaapTHbIMU,

1.5 B HacTosiLeM cTaHaapTe He NPeayCMOTPEHO pacCMOTPEHUE BCeX BONPOCOB obecneyeHus 6e3o-
NacHOCTU, CBSI3aHHbIX C €ro Ucnonb3oBaHneM. lNonb3oBarent CTaHAapTa HeCeT OTBETCTBEHHOCTb 3a obec-
nevyeHme COOTBETCTBYIOLMX Mep 6e30macHOCTM M OXpaHbl 30POBbS U OnpeaenseT LenecoobpasHoCTb
NMPUMEHEHNUA 3aKOHOAATENbHbLIX OFPAHNYEHUIA Nepes ero ucnonb3osaHuem. NoapobHoe onucaHue onNacHoOro
BO34ENCTBUSA NpUBEAEHO B pasaene 7.

2 HopmaTtmBHbIEe CCbINIKU
B HacToAweM cTaHaapTe UCNOSb30BaHbl HOPMATUBHBLIE CCbISIKU HAa CNeayloLme 40KYMEHTbI:
2.1 Ctanpaptel ASTM?

ACTM [ 1193 Cneundmkauuma Ha peaktuB Bogy (ASTMD1193,Specification for reagent water)

ACTM [ 1685 OnpepeneHve cnenos tuodeHa B GeHsone meroaom cnektpodpotomeTpun (ASTM
D1685, Test method for traces of thiophene in benzene by spectrophotometry)”

ACTM [ 2359 Cneuudchmkaumsa Ha ouuuleHHbn BeH3on-535(ASTM D2359, Specification for refined
benzene-535)

ACTM [ 3437 NMpaktuka ot6opa npo6 u 00palleHus C XXMAKUMU LMKANYECKUMWU NPOAYKTaMu
(ASTMD3437, Practice for sampling and handling liquid cyclic products)

ACTM [ 4057 Mpakruka py4Horo otbopa npo6 HedTu n HedTenpoaykTos (ASTM D4057, Practice for
manual sampling of petroleum and petroleum products)

ACTM [ 4177 lMNpaktuka asTomaTnyeckoro orbopa npo6 Hedtn u Hedrenpoayktos (ASTMD4177,
Practice for automatic sampling of petroleum and petroleum products)

ACTM [ 4307 MNpakTuka npuroToBneHus CMecen XMAKoCTeN ANA UCNONb3OBAHUA B KaYeCTBE aHanu-
Tuyeckux craHaaptos (ASTMD4307, Practice for preparation of liquid blends for use analytical standards)

n MoaTeepxaatome aaHHble xpaHaTea B WwWitab-kBapTupe ASTM International u MoryT GbiTb NOAyYeHb! MO 3aNpo-
¢y ucenegosarensckoro ot4yeta RR:D02-1038.

) YTOUHUTL CCbUKM Ha ctaHaaptel ACTM MoxHO Ha caitte ACTM www.astm.org unu B cnyx6e nogaepxkn knu-
eHToB ACTM: service@astm.org. B nHgopmaunoHHOM ToMe exerofHoro cbopHuka ctaHaapTos (Annual Bookof ASTM
Standards) cneayeT obpalyaTeca K CBOfKE CTaHAapTOB €XerofHoro cbopHuka CTaHAapToB Ha CTpaHuUe canTa.
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ACTM [1 4734 Cneuudukaumsa Ha ouuLleHHbIn GeH3on-545 (ASTMD4734, Specification for refined
benzene-545)

ACTM [1 6809 PykoBoACTBO MO npoLeaypaMm KOHTPONA kavecTBa U oGecneueHus kadyecTsa apoMmaru-
YeCKUxX yrnesoAopoaoB M poACTBEHHbIX MatepuanoB (ASTM D 6809, Guide for quality control and quality
assurance procedures for aromatic hydrocarbons and related materials)

ACTM E29 MeTtoauka ncnonb3oBaHusi 3Ha4YaLux uudp B pesynbratax UCnbITaHUN Ana onpeaeneHus
cooreeTcTBuAa cneuudumkaumum (ASTM E29, Practice for using significant digits in test data to determine con
formance with specifications)

ACTM E177 lNMpakTuka ucnonb30BaHnsl TEPMUMHOB NPELU3NOHHOCTU N CMELLEHUA B METoAax UCNbITa-
Hun ACTM (ASTM E177, Practice for use of the terms precision and bias in ASTM test methods)

ACTM E260 [llpaktuka no rasoBou xpomarorpadum ¢ HacagovHbiMn konoHkamu (ASTM E260,
Practice for packed column gas chromatography)

ACTM E355 lNpakTtuka no TepMuMHaM M COOTHOLLEHUAM Ans rasoBon xpomarorpacuu (ASTM E355,
Practice for gas chromatography terms and relationships)

ACTM E691 lNMpaktuka npoBeaeHMss MeXnabopaTopHbiX UCCNeaOBaHWUI ANSA onNpeaeneHus npeumsun-
OHHOCTK MeToAa ucnbiraHui (ASTM E691, Practice for conducting an interlaboratory study to determine the
precision of a test method)

ACTM EB840 lNpakTuka NnpMMEHeHUs1 NrameHHo-POTOMETPUYECKMX AETEKTOPOB B ra3oBOWM XpOMaTo-
rpachumn (ASTM E840, Practice for using flame photometric detectors in gas chromatography)

ACTM E1510 lNpakTuka ycTaHOBKM OTKPbITbIX KBAPLEBbLIX KANUAASPHbLIX KOMIOHOK B ra3oBble XpOMaTo-
rpadhbl (ASTM E1510, Practice for installing fused silica open tubular capillary column in gas chromato-
graphs)

2.2 ipyrne AOKYMEHTbI

MoctaHoBneHus OSHA, uactb 29 CBoga deaepanbHbix npasun (CLUA),naparpacdsl 1910.1000
1n1910.1200 (OSHA Regulations, 29 CFR paragraphs 1910.1000 and191 0.1200)1)

3 CywHoOCTb MeToAa

3.1 CogepxxaHne TMOheHaB OYULLIEHHOM OeH3ome onpeaensioT ¢ UCNOMNb30BAHMEM ra30->KMAKOCTHOW
Xpomarorpacum ¢ nnaMmeHHo-poTomeTpuyeckum aetektopom (FPD) unuM  uMNynbCHBIM - NAAMEHHO-
doTomeTpuyeckum aetektopom (PFPD),pe3ynbTaT BbipaXkaloT B MUINMIpaMMax Ha kunorpamm npo6wi.B
XpomMartorpad BBOAAT BOCNPOU3BOAMMbIN 06bem oBpasua. KonuyecTBeHHble pe3ynbTaTbl NONy4aloT Ume-
peHueM nnowaau nuka TnopeHa MeToA0M BHELLHEro craHaapra.

4 HazHayeHue u NpuMeHeHne

4.1 HacTosiwpmit MeToa MOXHO UCMONb30BAaTbANS YCTAHOBMEHUATEXHUYECKUX TpeboBaHui Kk GeHsony,
KOHTPOJIS1 KauecTBa nNpu NpousBoacTee 6eH30ma UM UCMoNb30BaTh B MPOU3BOACTBEHHOM MpoLecce.

4.2 BbINo yCTaHOBMEHO, YTOHACTOALLMIA METOA MOXHO MCMONbL30BATb ANA onpeaeneHua TuodeHa B
ounwieHHoMm BeHsone no ACTM [2359,ana 6eH30na Apyrux KnacCoBMeTod MOXHO NMPUMEHATbAPU cOOnio-
OEHUVHWKEONUCAHHBIX MEP NPeA0CTOPOXKHOCTU.

4.3 Hacroswmit MeToa SIBNSIETCS anbTepHaTMBHbLIM MeToay noOACTM [1685.

5 Annapartypa
5.1 MasoBbIi xpomartorpadg (GC)

MoxxHO ucnonb3oBatbk MO0 raszoBbii Xpomarorpad ¢ nnameHHO-(OOTOMETPUYECKUM OETEKTOPOM
(FPD unn PFPD),06ecneuunBatoLuii ycnosusi, npuseaeHHble B Tabnuue 1.ononHuTensHas nHgpopmMayumsa o
npuHUMnax W npoueaypaxrazoBon  xpomarorpacdum npusegeHa B ACTM E260 u  ACTM
E355.PekomeHayeTcs uCnonb3oBaTb aBTOMaTUYECKUini BBOANP06.Ma30BbIA XpomMaTorpaddaoPkeH UMETb Xa-
paKkTepPUCTUKKM,NMpUBEAEHHbIE B Tabnuue 1.

MOoXHO 03HaKOMUTLCA B YNpaBneHnu JokyMeHToB MMpaBuTenbCcTBeHHOM TUnorpadun CLLA, 732 H. CaHkT Kanu-
Tonusa, NW, BHyTpeHHWIA nouToBeli koa: SDE, Washington, DC 20401, http:// www.access.gpo.gov.
2
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Ta6nuuya 1-apameTpsl 06opygoBaHua ANsS onpefeneHns cogepxaHns TuoeHa s 6eHaone

KonoHka
HanmeHoBaHue
A B C D
Matepuan u pasmepsl | Hukenb, HepxaBetollas cTanb, | HepxasetLwasn Ksapuesoe cTekno, 30
6 byTOB 15 cyTOB Ha 1/8 gloiimalcTans, M, BHYTPEHHUM AnameT-
3 1/8 ploiima (4,5 mx 8,5 MM) 10 cpyTOB Ha poM 0,25 (unun 0,32) Mm
(1,9 ™) 1/8 pronma
(3,0 M x 8,5 MM)
®asa TCEEP? SP-1000 OV-351 CBAA3aHHBII NONU3THU-
IneHrnukons (PEG/CW)
CopepxaHue, TonwwuHa nneHkn0,5
% Macc. 7 10 10 U
1,0 MKM
Hocutenb Xpomocop6 P-AW?) Supelcoport Xpomocopb P-AW  |He npumeHsioT
Pasmep rpaHyn, MeLl 100/120 60/80 80/100 He npuMeHsitoT
Ycnosusi XxpomaTorpaduposaHns
Beog 150 170 180 200
[a3-HocuTenb enui enun enui [enuii
Pacxop rasa-Hocutens,
MIT/MUH 30 30 30 1,0-15
OTHOLUEHWE ferneHuns He npumMeHsioT He npumeHsioT He npumensioT
noToka 50:1

TemnepaTtypa KONOHKH,

50°C 3a 1 MUH,

70 90 70 10°C/muH go 200 °C, Bbl-
epxusarot 1 MUH
HeTekrop FPD FPD FPD PFPD(HacTpoeH Ha ce-
(ONTMMU3ALINA NOTOKOB py) ®unetp BG-12,
B MHCTPYKLWMN N3rOTOBU- Kamepa cropaHun2 Mm
rens)
Bogopod, cM*/MuH 11,5
140 140 140 MoTok onTUMHU3UpoBaH
nna pexuma S
Boagyx 1,CM3/MI/IH 12,0
80 80 80 [MoToK onTUMU3MpPOBaH
nsa pexuma S
Bo3zyX 2,cM°/MuH 10,0
70 70 70 MoToK onTUMU3MpOBaH
ng pexuma S
TemnepaTtypa, °C
220 220 250 250

A)TeTpaLl,I/IaHSTI/IJ'II'IeHTaSpVITpVITOJ'I UMK NeHTpun.
Xpomocop6 P- 3apernctpmpoBaHHbIii TOBapHbIN 3HaK kopnopauuu MaHeunna.

5.1.1 Temneparypa KONMOHKU

MporpammaTop TemnepaTypbl KONMOHKU XpoMaTtorpada AomkeH o6ecneymBaTh NMMHENHOE Nporpammu-
poBaHue pabouyen TemnepaTypbl B Auana3oHe,no3BonsllemM pasgeneHue Tpebyembix coeanHeHuii. Mpo-
rpamMmaTop AoSkeH obecrneynBaTb BOCNPOU3BOAUMOCTbBPEMEHUN YAEPKUBAHUS NPU aHanuse.

5.1.2 Cuctema BBOZa 06pasua

Cucrema BBOAa obpasua ¢ perynupyemMonTeMnepartypoii,obecneumsaioeiHenpepbiBHYO paboTy 4o
YCTaHOBMNEHUSA MakcuMarnbHOW TeMnepaTypbl KONOHKM. Cuctema BBoja AomkHa obecneymBaTbBBEAEHMENO-
CTOsIHHOro o6bema obpasuyawwnpuuem. Ona obecneyeHus NUHERHOCTM BBOAA NPOOLI C AeneHMeM NnoToka
50:1 B PFPD u1cnonb3yloT MHXEKTOP C HarpeearenemM Ans MrHOBEHHOro ucnapeHus npobbl.Ons gocrosep-
HOCTW pesynbLTaToB aHanusanpu yrnpasreHun NOTOKOM ra3a-Hocutens crnegyet obecneynsarb TOYHOE BOC-
npou3BeaeHre NoToKka B KOSTOHKE U COOTHOLLUEHWE AereHnsi NoToka.
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5.2 KOnoHku

KonoHkn fomkHbl o6ecneynBaTh NonHoe pasgeneHue TuodeHa u 6eH3ona,a Takkeapyrux npumecen
yrneBogopoAOBB CBA3W C MNOTEHUMAaNbHbIMIacALMMBO3AEUCTBUEM YINEBOAOPOAOB Ha AETEKTUPOBAaHUE
TModheHa. MIcnonb3ayloT KOMOHKU,MpuBeeHHble B Tabnuue 1.Mpoueaypa ycTraHOBKM KBapLEBbIX Kanumnnsip-
HbIX KOJTOHOK B ra3oBbin xpomarorpad npusegeHa 8 ACTM E 1510.

5.3 OeTteKkTop

Mo>HO ucnonb3oBaTLMOBOoN nrnameHHo-poTomeTpudeckuin aetektop (FPD unu PFPD), o6napato-
LUMIAAOCTATOYHON YYBCTBUTENBHOCTLIO AN NOMYYEHUS BbICOTHI MUKA,HE MEHEe YeM BABa pasarnpeBbilato-
Lwen yposeHb 6asosoro wymanpusseaeHun 4mkn(anaFPD) unu 1,0mkn(ans PFPD)pacteopa 0,5 mr/kr Tuo-
heHa B 6eH3one.Mpoueaypa pabotbl cFPDu3noxeHa BACTM E840.

5.4 Cucrtema c60pa JaHHbIX

Ona onpeaeneHus 4yBCTBUTENbHOCTU AETEKTOpa CneayeTucnornb30BaTb SMEKTPOHHOE YCTPOMCTBO
UM CUCTEMYUHTErpaLMM KOMMNbIOTEPHbIX AAHHbLIX. YCTPONCTBO M NpOrpaMMHOe obecrnevyeHne AOMKHbIMMETb
BO3MOXHOCTb:

a) rpadnyecKoro NpeacTaBeHnsa XpoMaTorpaMmmbi;

b) undposoro orobpakeHnsa Nnowaaen xpomarorpadUIeckux NUKOB;

C) MAEHTMMKALIUM NMUKOB MO BPEMEHU YASPXKMBAHUS U/MNU OTHOCUTENBHOMY BPEMEHU YAEPKUBAHUS;

d) BbIMMCNEHNA U NCNOMb30BAHNAKOIPDULIMEHTA YYBCTBUTENBHOCTU AETEKTOPA;

€) NonyyYeHus pe3ynbTaToBC UCTMONb30BAHUEM BHYTPEHHETON BHELLHErOCTaHAapToB.

5.5 Mukpownpuu
MukpoLwunpuy, BMECTUMOCTBLIO 5 unu 10 mkn.
5.6 MepHble kOnobI

MepHble konbbl BMecTuMOoCTbio 50, 100 u 500 oM.
5.7 enutenbHas BOPOHKA BMECTUMOCTbIO 1p.M3.

6 PeakTnBbl 1 MmaTepuansbl

6.1 [nsA ucnbiTaHWi UCNONbL3YIOT peakTuBbl kBanudukauun Y. A. a. Ecnu HeT Apyrux ykasaHui, peak-
TUBbI AOMKHbI COOTBETCTBOBATL cneuudukauum Komureta aHanuTM4eCckux peakTuBOB AMEPUKAHCKOTO Xu-
MU4ecKoro obLuecTea’. MoXHO UCTIONb30BaTL PeakTUBLI APYroil KBanuuKaLMi NPU YCTIOBUM, YTO CTENEHb
YWUCTOTbIPEAKTUBAHE CHUXXAET TOYHOCTb ONpeAerieHus.

6.2 Bopa
Ecnu HeT apyrux ykasaHuii, Boaa AosmkHa cooTBeTcrBosarth Tuny IV no ACTM [ 1193.
6.3 Mas-Hocutenb

A30T, renuit unu Boaopoa Ans xpoMmarorpacgum YucToTon He meHee 99,999% 06.

6.4 Boaopoa HyneBoro knacca 4MctoTtol He meHee 99,999% 06. (Mpeaynpexaenue — Bogopoa nog
BbICOKUM JaBNeHNEM ABAAETCH YPE3BbIYAIHO rOPIOYUM rasom.)

6.5 CxaTblii BO34yX, HE coAEpXXaLLUMiA YInMeBoAOPOAOB YMCTOTON He MeHee 99,999% 06. (Mpeaynpe-
xpaeHue- Cxartble rasdbli— BO34yX M KUCNOPOA Noj BbICOKMM AaBNEHMEM NOAAEPXKUBAIOT TOPEHUE).

6.6 PacTBOp xnopuaa kaamus (20 r/am’)
. PacteopsioT 20 r 6e3BogHoro xnopuaa kaamua CdCl, B 200 oM’ BOAbl U pa3baenaloT 4o 06bema 1
am”,
6.7 PacTBOp uU3aTMHa

Do6aensiot 0,5 1 u3atuHa k 200 cm> xnopodopma,HarpeBaioTnpu nepemMeLumBaHumn B Te4eHue 5 MuH
B BbITSDKHOM LUKadhy A0 TemnepaTypbl UyTb HWKE TEMNEpaTypbl kunenus xnopodgopma (61 °C). dunbtpyior

" Reagent chemicals, American chemical society specifications, American chemical society, Washington, D.C.
(Xumudeckne peaktuBbl. Cneundukaums AMEpUKAHCKOro xumudeckoro obuwecTBa, BawuHrToH, okpyrKonym-
61s).MpeanoxeHna No NpoBepKe peakTUBOB, HE BXOASLIMX B NEpevHn AMEPUKaHCKOro XMMUYECKOro obLecTBa — CM.
Analog standards for laboratory chemicals, BDHLtd., Poole, Dorset, U.K. (MucTble o6pasuypl Ana nabopaTopHEIX XMMUKa-
ToB), aTakketheUnitedStatesPharmacopeiaandNationalFormulary, U.S. Pham a copeial Convention, Inc. (USPC), Rock-
ville, MD. (®apmakonesn CLLIA 1 HaLMoHanbHbl# apMakonorn4ecknii CNpaBoYHUK).
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ropsiunii pacTBop Yepes NPOCYLUEHHBIRGLICTPOUNBTPYOLLMIA BYMaXKHBINPUNIBTPB MEPHYIO kKONOY BMECTU-
MOCTbI0 250 CM° 1 10BOAST A0 METKM.

6.8 BeH30n, He coagepxalwmnn TModeHa

B AenUTenbHYI0 BOPOHKY BMECTUMOCTbIO 1000 cM>nomeluatot 700 cM’ Gexsona u aobasnsioT 5 oM’
pacTBOpa W3aTUHA, NPOMBIBAIOT KOHLIEHTPUPOBAHHOI CEPHOI KUGMOTON nopuusiMu no 100 cm°ao TeX rop,
noka crnoi H,SO, He cTaHeT CBeTno- )KeJ'ITbIM unubecupeTHbIM. 3aTtem npomeiBatoT 6eHson 100 cM® BOAbI,
Janee— AByMS nopuusmMu no 100 oM’ pacTBopa xnopuaa kagmusa (CdCly). 3aeepLuatotT npoueaypy npomsil-
BaHMEeMMNopumen Boabl 100cM’,3aTem GUNLTPYIOT BeH30n Yeped GyMaxkHbIAPUNLTPB BYTbINKYANA XPaHEHUS
U NNOTHO yKynopueatoT. MOXHO BMECTO O4MLLEHHOro BeH3ona Ucnonb3oBaTe UMEIOLMIACA B npojaxe GeH-
3001,HE cogepalumnii TuodpeHa.

6.9 KoHueHTpupoBaHHasa cepHas kucnota H,SO,.

6.10 TuodpeH.

6.11 Ona npurotosneHus KanmbpoBOYHbIX CTAHAAPTOB MOXHO UCNOMNb30BaTb UMEIOLLIMECH B NPOJaxe
6a3oBble pacTBOpbI TUOdEeHa B OeH3one.

7 MpepocTepexeHue

BeHson siBnsieTcs onacHbIM Matepuanom. CnegyeT cTporo cobniogars npasuna, MHCTPYKUUM N0 OX-
paHe Tpyaa n TexHuke 6esonacHoCTy npu paboTe ¢ Matepuanamu, UCMomnb3yeMbIMU B HACTOSILLIEM MeToge.

8 OT60p Npob

Cnegnyet cobntogate npasuna 6e3onacHOCTU U Mepbl NPesoCTOPOXHOCTU NpuoTOope npo6 GeHsona.
Mpaeuna ot6opa u obpaweHusa cnpobammbeHsonanpuseaeHsl B ACTM [, 3437, ACTM [ 4057, ACTM [
4177.

9 MNoproroBka annapara

9.1 XpomaTorpadguyeckoe pasgenexsme cneaoBbiX KONMMUECTB CepocoaepXKaluux COeAUHEHUN MOXET
ObITb OCMOXHEHO MX NOrMOLLEHNEM B CUCTEME ra3oBoro xpomarorpada. Moaromy cnegyet uCnonbL3oBaTb
CUCTEMY,CBOBOHYIOOT aKTUBHBIX LIEHTPOB, HA KOTOPLIXMOXETNPOUCXOAUTL MOTMOLLEHUEe UMW B3aUMOAENCT-
BME C CEPOCOAEPKALLUMMN COSAUHEHUAMM.

9.2 CneayioT UHCTPYKUMKN M3rOTOBUTENSI MOYCTAHOBKE KOSOHKU B ra3oBbiii xpomarorpad,ee KoHau-
LMOHMPOBAHUIO M HACTpolike npubopa B yCnoBusx, NnpuBeAeHHbIX B Tabnuue 1. MNpeaycmartpusalot aocrta-
TOYHO BPEMEHUN ANns AOCTUXEHUS PaBHOBECUSINPUOOPOM N AETEKTOPOM.

10 KanubpoBouHasa kpusas

10.1 FoToBAT 500 MN UCX0AHOrO pacTeopa TuodeHa B BeH30mne KoHUeHTpauuen npumepHo 100 mr/kr
no6aenexuem 0,04 r (38,0 mkn) TModheHa B 435 1 (500 mn) GeH3ona,He coaepxaLlero TModeH.
10.2 Boluucnsior cogepxanne tuodeHa, mr/kr,B MICX0AHOM pacteopa no gopmyne

Coaepxanue TnodeHa = (A-10%/B, 1)

rae A - wmacca tuodena, mr;

B- macca 6eHsona, r.

10.3 FoToBAT NATL KANUOPOBOYHBLIX CMECeiic coaepxaHuem TnodeHa B 6eHsone ot 0,00 ao 5,00 mr/kr
pasbaBneHnem COOTBETCTBYIOLUEroo6beMa UCXOAHOTO pacTBopa OeH30nmoMm, He coaepXawum Tho-
cbeH.MpurotoBneHmecmeceii XXMAKOCTEN ANA UCNOMb30BAHUA B KA4YE€CTBE aHANUTUYECKUX CTAHAAPTOB Npu-
BeaeHo B ACTMO4307.

10.4 Hanpumep pacteopeHuem 0,0378 r tTnocpena B 435 r 6eH3ona nonyyaroT MCXOAHLIN PacTBOp C
coaepxaHuem tTnodena 87,0 mr/kr. Pasbasnenmem anuksot 0,00; 0,75; 1,0; 2,0 u 5,0 Mn UCXOAHOTO pac-
TBOpa B 100 Mn GeH3ona, He coaepxawero TuogpeH,nony4alotT cogepxanue TuodeHa B 6en3one0,00; 0,65;
0,87; 1,75 n 4,35 Mr/kr COOTBETCTBEHHO.

10.5 BBoAaAT B rasoBbifi XpoMarorpad CooTBETCTBYIOWLMIIOOBLEM Kaxaoro pacteopa (4,0Mkn— Ana Ha-
CaloMHON KOMOHKMU unun 1,0 MKN— ANA KanunNnNAapHon KONOHKM). UHTerpupyloT nnowaab nuka Tuodena. Kaxe
Ablil CTaHAAPTHLIN PacTBOP M XONOCTON PacTBOP aHaNU3UpYIoT Tpu pa3sa. Beoaumbie 06beMbI AOMKHO ObITh
0AMHAKOBLIMU U BOCNPOU3BOAUMBIMU.

10.6 CTpoAT KAaNMOPOBOYHYIO KPUBYIO 3AaBUCUMOCTU MAOLLAAM NUKA OT coaepkaHust Tnocpena (Mr/kr).

MpumevyaHue 1- B pexume onpeaeneHnn cepbloTkNuk FPD sBnsetca HenuHelHbIM. [lononHUTensHan uH-
dopmaLma o xapakrepuctukax u ucnonesosanun FPD npuseaerna B ACTM E840.Cuctema cbopa 1 06paboTkn gaHHbIX,
npou3BoAsALian KBaapaTUYHYI0 annpoKCUMAaLUWIOKPUBOA ANA AnanasoHa KanmbpoBku,MoxeT OblTb Mcnonb3oBaHa AnA
konu4ecTBeHHoro onpepenenus.PFPD (n HekoTopele FPD) MoryTr cdbopmupoBaTh curHan, SIBMSIOWMIACA KBapPaTHBIM

5
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KOpHEM K3 OTK/IMKa AeTeKTopa. 310 No3BOIAET/INHEQPU30BaTb BbIXOAHbIE AAaHHbIE U NMOMYYUTb ﬂVIHeVIHyIO KaJ'IVI6poBO‘-I-
HYI0 KPMBYHO, KOTOPYHO MOXXHO MCNOJIb30BaTb AJ17 KOJIMYECTBEHHOIO onpeaesneHns.

11 TlNpoBeneHWe NcNbITaHWA

11.1 BBoAAT cOOTBETCTBYWLWMII0O6bEM KaxAoro obpasua B rasosblii xpomaTtorpad (4,0mkn- ons Ha-
CafloYHbIX KOTOHOK M 1,0 MKN- ANA KanuNNAPHOW KOMOHKMN).

11.2 W3mepsaoT naowanb nuka tnoeHa. Cnocob msMepeHus nuka obpasua A0/KeH 6bITb aHanoru-
4YeH cnocoby M3MepeHus nnowagu nuka Aasa KannbpoBOYHbIX CTaHAAPTOB. TuNMYyHasa xpomaTorpamma Ans
cogepxaHnsa 1,10 mr/kr TMopeHa B 6eH30/€, NOJSy4YeHHas ¢ ucnosb3oBaHnem FPD, npuBegeHa Ha puUCyHke
1.TunnyHasa xpomatorpamma ans cogepxanunsa 3,0 mr/kr TmodheHa B 6eH30Me, NolyYeHHas C UCMOb30BaHu-
emM KanunnapHoli KonoHkn n PFPD, npuBefeHa Ha pucyHke 2.TunuyHas xpomaTtorpamma Ans cogepxaHus
0,5 mr/kr TMoheHa B 6eH30/Me, NONyYeHHas C UCMNO/Ib30BaHWEM KanuanspHoi konoHkn n PFPD, npuBegeHa
Ha puCcyHke 3.

1- 6eHson; 2- TvodheH
PucyHok 1 -XpomaTtorpamma 6eH3ona, cogepxawero 1,10 mr/kr TnodeHa,
nonydyeHHaa c ucnonb3oBaHnem FPD

15 mkB

1- 6eHson; 2- TvodheH

PucyHok 2 - XpomaTtorpamma 6eH3ona, cogepxawiero 3,00 mr/kr TmogpeHa, nosyvyeHHas
C UCMO/Ib30BAHMEM KanWANsipHON KONoHKM n PFPD
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PucyHok 3 - Xpomatorpamma 6eHsona, cofepxatyero 0,50 mr/kr TnodpeHa,
nosly4eHHas C UCMNOJSIb30BaHMEM KanuansapHol KOMoHkn n PFPD

12 BbluncneHust

12.1 CopgepxaHune TuoheHa onpenenstoT no KaiMbpoBOYHON KpWBOR, nosaydveHHol no 10.6, wam no
pe3ynbTatam 06paboTku AaHHbLIX NPOLECCOPOM.

13 lMNpoTokon

13.1 3anucbiBaloT cofepxaHue TmodeHa ¢ TOYHOCTbio A0 0,01 mr/kr.

14 MNpeyn3noHHoCTbL 1 cMelleHnell
14.1 Mpeun3noHHOCTLNPN UCNONMb30BaHUN NNaMeHHo-poToMeTpuyeckoro getektopa (FPD)

14.1.1 NS OueHKN NpUeMIEMOCTU pe3y/bTaToB MCMbITaHWA, MOMYYEHHbIX MO HacToALWeMy MeTody, C
95%-Holi fOBEpPUTENbHOM BEPOATHOCTLIO MCMOMbL3YHT cnegyowne kputepun. MNpeumnsnoHHOCTb € NpUMeHe-
Hvem FPD 6blna nonyyeHa Ha OCHOBaHWMPE3ynbTaTOB KPYroBbIX WCNbITaHWA B NsATM nabopatopuax. JaH-
Hble 6blAM MOMlyYeHbl pa3HbIMU OnepaTopaMuB [Ba pPasHbiX OHS.

14.1.2 TlpomexyToyHas NpPeun3noHHOCTbNPU wuUcnonb3oBaHMMPPO(NpexHee HauUMeHOBaHue -
NOBTOPSIEMOCTb)

PesynbTathl, NONy4YeHHbIe B OAHON 1 TOIM Xe nabopaTtopuu, CUMTalOT LOCTOBEPHLIMU, €CN Pacxoxnie-
HMe MEeXAy HMMMW He MpeBbIaeT 3HaYeHni, NpYBeeHHbIX B Tabauue 2.

Tab6nuua 2- MNpomexyTouHas NpPeLUnsvioHHOCTb M BOCMPOM3BOAMMOCTb NpY UCNo/ib30BaHUMPPO
B munaurpammax Ha Kuiorpamm

MpomexyToyHast NPeLn3VoHHOCTb

CopgepxaHue TroheHa Bocnpov3BoaMMocTb

(NoBTOPSAIEMOCTb)
0,80 0,040 0,060
1,80 0,078 0,078

14.1.3 Bocnpou3BOAUMOCTb /?npn ucnonb3zosaHum FPD
Pe3ynbTaThl, NonyyeHHble B ABYX pasHbiX abopaTtopusx,cuntaroT OCTOBEPHbIMU, €Cny pacxoxae-
HMEe MeXAy HUMW He MpeBbllaeT 3Ha4YeHuil, NnpuBeAeHHbIX B Tabnuue 2.

14.2 MNpeun3noHHOCTb NPW MCNONIb30BAHUNVMMMYbLCHOTO NJaMeHHO-hOTOMETPUYECKOTO Ae-
TekTopa (PFPD)

14.2.1 [Ons oueHkn ¢ 95%-HOW [OBEPUTESIbHON BEPOSTHOCTHLID MPUEMIEMOCTU pPe3ynbTaToB MCnbiTa-
HUIA, MOMYYEHHbIX MO HAaCTOSALEMY MeTOoAy, MCMOoMb3YyT creaytlive Kputepun.rfpeumsnoHHOCTb C npumve-
HeHnem PFPD nonyyeHa Ha OCHOBaHMMpe3ynbTaTOB Mex1abopaTopHbix uccnegosaHuii (ILS) 5 matepua-
noss 5 nabopatopuax. OnsA kaxgoro marepvana 6b110 nposefeHo 3onpegeneHus. MNporpamma  uccneno-
BaHWA U BbluMC/IEHWE pe3ynbTaToB cooTBeTcTBOBa/IM ACTM E691, 3a UCKIHOUYEHMEM KOMMYecTBa y4yacT-
BYIOLLMX NabopaTopuii.

14.2.2 MNpepgen noBTOPAEMOCTU T NMpU 1Cnonb3osaHMMPPPO

PesynbTarbl, NonyyeHHble B OA4HOW M TOI Xe nabopatopuu, CUMTaOT AOCTOBEPHLIMU, €C/IM pacxoxaie-
HVEe MeXZy HMMMK He NpeBblllaeT 3HaYeHWn, NpuBeAeHHbIX B Tabuue 3.

Ta6bnuuya 3- MNoBTOPAEMOCTb U BOCNPOU3BOAUMOCTb NPU UCNoNb30BaHUMPPPO

1 NopTBEpPXAatOWMe AaHHbIE XpaHATCSA B WTab-kBapTupe ASTM International n MOryT 6bITb MOyYeHbI MO 3anpo-
cy uccrnegosatesibckoro otyeta RR:D02-1038.
7
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B MUunnurpamMmmax Ha Kunorpamm

CopepxaHune TModeHa [ToBTOpsieMOCTb BocnpounssogumocTs
0,59 0,040 0,223
0,81 0,061 0,359
1,30 0,075 0,69
2,09 0,143 1,27
2,61 0,127 1,90

14.2.3 MNMpegen BocnponssogmmMocTu R npu ucnonssosaHun PFPD

PesynbTarthbl, MONy4YeHHbIE B [ABYX Pa3HbIxabopaTopusix,CYnTaloT AOCTOBEPHLIMMU, €CMU Pacxoxae-
HWE MEeX Y HUMU HE NPEBbILLAET 3HAYEHUIA, MPUBEAEHHBIX B Tabnuue 3.

14.2.4 TepMuHbl «npegen noBTOPAEMOCTU» U «Npeaen BoCnpous3Bogumoctu»— no ACTM E177.

14.3 CmewweHne

CMelLleHUeHe YCTaHOBIEHOB CBA3M COTCYTCTBUEM MPUHATOTOCTaHAAPTHOrO Matepuana, npurogHoro
ANs onpefeneHnsl CMELLEHUANOHACTOALLEMY METOAY.

15 PykoBOoACTBO NO KayecTBy

15.1 Taboparopusa gomkHa MMETb CUCTEMY KOHTPONS Ka4yecTsa.

15.1.1 NMoaTBepKaeHNEe paboumx XapakTepUCTUK U3MEPUTENbHbIX NPUOOPOB N METOAA UCTLITAHUS
npoBOAATNYyTEM aHanusa obpasua koHTponsa kavectsa (QC) B COOTBETCTBUMM C MHCTPYKLMEN CTaHAAPTHOM
CTaTUCTUYECKON NPAKTUKM KOHTPOMSA KavecTBa.

15.1.2 O6pasel, KOHTPONsI KayecTBa AOMKEH ObITb CTABUNbHLIM MaTepuanom, sIBNALWMMCA Npea-
CTaBUTENMbHBLIM 06Pa3LOM NPOM3BOACTBEHHOIO NPOLECCa.

15.1.3 Ecnn B ucnbitatensHor nabopatopum yCTaHOBMEHbI U SABMAIOTCA NPUEMNEMbIMUNPOTOKONbI
QA/Qc”, OHUNOATBEPKAAIT AOCTOBEPHOCTb PE3ynbTaToB UCMbLITAHUN.

15.1.4 Mpu otcyTcTBUM NpoTokonoB QA/QC B ucnbiTaTeNbHOW nabopaTtopumn pykoBOACTBYIOTCA MOJO-
xeHuamm ACTM [ 6809 nnu ncnonb3yoT aHanornyHble CTaTUCTUYEeCKMeMETO bl KOHTPOIIA KavyecTBa.

1)Qualityassurance QA (obecneveHune kavecTBa) 1 qualitycontrol QC (KoHTpornb KayecTsa).
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CeegeHunsa 0 COOTBETCTBUM CCbINTOYHbLIX cTasaaptos ACTM
HauuoHanbHbIM cTaHaapTam Poccuinckon Pepepauum
(v mencTBYIOWUM B 3TOM KayecTBe MeXrocyapcreeHHbIMCTaHgapTam)

Ta6nuya JA1

O603HauYeHue cCbiNOYHOro
ctaHgapta ACTM

CTteneHb cooTBETCTBUSA

OBo3HaYeHne N HAMMEHOBaHNECOOTBETCT-
BYIOLLIEro HaLMOHaNLHOro cTaHgapTa

ACTM 1 1193—06(2011)

ACTM [] 1685—05

ACTM 1235912

ACTM [1 343711

ACTM [14057—06

ACTM [ 417710

ACTM [ 4307—99(2010)

ACTM [14734—12

ACTM [] 6809—02(2012)

ACTM E29—13

ACTM E177—13

ACTM E260—96

ACTM E355—96

ACTM E691—13

ACTM E840—95

ACTM E1510—11

*COOTBETCTBYIOLLMIA HaUMOHanNbHLIA CTaHg4apT oTCcyTCTBYET. [10 ero yTBepXaeHUs peKoMeHayeTCca UCNoMb3oBaTh)
nepeBof Ha pycckuii A3blk faHHorocTangapTa ACTM. MNepeBoa AaHHorocTaHaapta ACTM HaxoauTca B deaepanbHoOM
MHOPMALMOHHOM POHAE TEXHUYECKMX PErNMaMeHTOB U CTaHLapToB.
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