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HAUMWOHANbHBLIA CTAHOAPT POCCUMNCKOWN ®EQEPALMNMU

BEH30J1 OYULLEHHbIU
OnpepgeneHune cnenoB TMo(heHa MeTOAOM ra3oBoM Xpomartorpacpum

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

Data BBegeHusa — 2016—01—01

1 O6nacTb NnpUMeHeHus

1.1 HacTtosiwmi ctaHgapTyCcTaHaBnNuBaeT MeToh onpederneHnsicogepxaHus TmodeHa B OYMLLEHHOM
©eH3one B gnanasoHe ot 0,80 go 1,80 mr/kr nnameHHo-oTomMeTpudeckum getektopom (FPD) n ot 0,14 go
2,61 Mr/Kr — UMnNynbCHbIMMaMeHHO-poToMeTpuyecknm getektopom (PFPD). na PFPDnpegen konuyect-
BeHHoro onpegenenus (LOQ) —He meHee 0,14 mr/kr, nPep,en obHapyxeHus (LOD) coctaBnsieT 0,04 mr/kr,
4YTO YCTaHOBMEHO B MUccreaoBaTenbckom otyete ACTM'). [InanasoH npUMeHeHst METOAaMOXKHOPACLLMPUTD
n3meHeHnemobbemaBBogMMOro obpasua, COOTHOLLEHUST AeNeHNst NOToKa, AMana3oHa KanbpoBKK nnmn pas-
OaBneHnem obpasua pactBopuTenem, He CoaepXXaLlum TMOEH.

1.2 HacTosawmn meToa MOXHO mcrnonb3oBaTb Ans 6eH3onanocACTMO2359 n ACTM [04734,an9a Gen-
3omna Apyrux TUNOB WM COPTOBMETOL MOXHOMCMOMb30BATbTONBKO MOCME YCTAaHOBMEHUA, YTO mpoueaypa
npoBefeHns ncnblTaHnnobecneunBaeTpaspeLleHmenukaTmoeHa oTAenbHO OT MUKOB APYrNX OpraHNYecKmx
npuMecen, cogepxalymxcs B obpasue.

1.3 Habniogaemble unv paccymTaHHblepe3ynbTaThbl UCTbITAHWIA MO HAcTOsALWEMY METOAY OKpYrnsitoT
0o bnvwkanwen 3Havallen undpbiB COOTBETCTBUN CO 3HAYEHMEM, NMPUMBEAEHHBIM B COOTBETCTBYIOLLEN Che-
umdmkaLmm, ncnonb3ys npasuna okpyrneHnst no ACTM E29.

1.4 3HauyeHns B egmHMLax cuctembl CY cumTaroTcsl CTaH4apTHBIMU.

1.5 B HacTosileM cTaHgapTe He NpegycMOTPEeHO pacCMOTPEHUE BCexX BOMPOCOB obecneyeHns 6e3o-
NacHOCTU, CBA3aHHbIX C ero ucnosnb3oBaHneM. MNMonb3oBaTene cTaH4apTa HECET OTBETCTBEHHOCTb 3a obec-
neyeHne COOTBETCTBYHOLUMX Mep 6Ge30nmacHOCTU M OxpaHbl 300pOBbSA WM onpedenseT uenecoobpasHocTb
NPUMEHEHNsT 3aKoHOA4ATENbHbIX OrPaHUYEHMI Nepen ero ucnornb3oBaHuem. [NogpobHoe onncaHne onacHoro
BO3AENCTBMS NpMBELEHO B pa3aene 7.

2 HopmaTuBHbIe CCbINKU

B HacToswem cTaHaapTe NCMONMb30BaHbl HOPMATMBHBIE CCbINIKM HA CNeayoLwme JOKYMEHTbI:
2.1 CtaHpaapThl ASTM?

ACTM [0 1193 Cneuncukaumsa Ha peaktns Bogy (ASTMD1193,Specification for reagent water)

ACTM [ 1685 OnpegenexHve cnegos TnodeHa B GeHsone meTtodom cnektpodotomeTtpum (ASTM
D1685,Test method for traces of thiophene in benzene by spectrophotometry)3)

ACTM [ 2359 Cneumnduvkaunsa Ha ounieHHbIn 6eH30n-535(ASTM D2359, Specification for refined
benzene-535)

ACTM [ 3437 [lpaktuka oTtbopa npob® n obpalleHus C XKUAKMMU LMKINYECKMMU NpoAyKTamm
(ASTMD3437, Practice for sampling and handling liquid cyclic products)

ACTM [ 4057 MpakTtuka py4Horo otbopa npod HedTn n HedbTenpoayktoB (ASTM D4057, Practice for
manual sampling of petroleum and petroleum products)

ACTM [ 4177 TpakTnka aBTOMartuyeckoro otbéopa npob HedT u HedTenpoayktoB (ASTMD4177,
Practice for automatic sampling of petroleum and petroleum products)

ACTM [] 4307 lNMpakTuka NnpuUroToBNEeHUS CMeCcen XXMAKOCTEN ANsi UCMOMb30BaHUSA B Ka4ecTBe aHanu-
Tnyecknx ctangapTtoB (ASTMD4307, Practice for preparation of liquid blends for use analytical standards)

R MopTBepXaarLmne AaHHble XpaHsiTcs B WTab-kBapTupe ASTM International n moryT 6bITb NONy4eHbl NO 3anpo-
cy nccneposarensckoro otyeta RR:D02-1038.

2) YTOYHUTb CCbINKM Ha ctaHgaptel ACTM moxHo Ha canTe ACTM www.astm.org unu B cnyxbe nogaepxku knu-
eHTtoB ACTM: service@astm.org. B uHdopmaunoHHoM Tome exerofHoro cbopHuka ctaHgaptoB (Annual Bookof ASTM
Standards) cnegyet o6pallaTtbCs kK CBOAKE CTaHAAPTOB €XEerogHoro cOopHrka CTaHAapToOB Ha CTpaHULEe canTa.

®OtmeteH B 2009 T.

U3paHme ocpuumanbHoe
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ACTM [ 4734 Cneundvkaunsa Ha ounieHHbIn 6eH30on-545 (ASTMD4734, Specification for refined
benzene-545)

ACTM [] 6809 PykoBoacTBO No npoueaypam KOHTpOns kadyecTBa U obecnevyeHus kayecTBa apomartu-
YEeCKMX YrneBo4OpPOAOB M POACTBEHHbIX MatepuanoB (ASTM D 6809, Guide for quality control and quality
assurance procedures for aromatic hydrocarbons and related materials)

ACTM E29 MeToauka ncnonb3oBaHus 3HavalLmx unudp B pesynbtatax UCMbITaHUM ANst onpeaeneHus
cooTBeTCcTBMA crneuundmkaumm (ASTM E29, Practice for using significant digits in test data to determine con
formance with specifications)

ACTM E177 lNMpakTnka ncnonb3oBaHUA TEPMUHOB NMPELM3NOHHOCTU U CMEeLLeHNa B MeToaax ucnblita-
Hu ACTM (ASTM E177, Practice for use of the terms precision and bias in ASTM test methods)

ACTM E260 [lpakTuka no rasoBor xpomatorpacum ¢ HacagoudHbiMu KonoHkamu (ASTM E260,
Practice for packed column gas chromatography)

ACTM E355 lMpaktuka no TepMuHam 1M COOTHOLLEHUSM Ansi ra3oBon xpomartorpacdum (ASTM E355,
Practice for gas chromatography terms and relationships)

ACTM E691 lMpakTuka npoBeaeHns mexrabopaTopHbIX UCCNeaoBaHUN ANsi onpeneneHns npeunsn-
OHHOCTU MeToaa ucnbitanmi (ASTM E691, Practice for conducting an interlaboratory study to determine the
precision of a test method)

ACTM EB840 [lNpaktnka npuMmeHeHUs nnameHHoO-hOTOMETPUYECKMX OETEKTOPOB B ra3oBOM Xpomarto-
rpachmum (ASTM E840, Practice for using flame photometric detectors in gas chromatography)

ACTM E1510 lNpakTnka ycTaHOBKMN OTKPbITbIX KBApLIEBbIX KanummsipHbIX KOSIOHOK B ra3oBble XpomaTto-
rpacpel (ASTM E1510, Practice for installing fused silica open tubular capillary column in gas chromato-
graphs)

2.2 ipyrne nOKyMeHTbI

MoctaHoBnennsa OSHA, uyacte 29 Ceopa degepanbHbix npasun (CLWA),naparpacgpbr 1910.1000
1n1910.1200 (OSHA Regulations, 29 CFR paragraphs 1910.1000 and1910.1200)1)

3 CywHocTb MeToaa

3.1 CopepxaHue TModeHaB o4mLLEHHOM BeH30me onpeaensitoT C UCMOMNb30BaHNEM ra30-XNOKOCTHOM
xpomaTorpachmm C nnaMmeHHo-dpoTomeTpuyeckum getektopom (FPD) wnu  MMNynbCHbIM - NameHHo-
doTtomeTpmnyeckum aetektopom (PFPD),pe3ynbTaT BblpaxaloT B MunMrpaMmmax Ha kunorpamm npobbl.B
XpomaTorpad BBOASAT BOCMPOU3BOANMBIN 00beM obpasua. KonnmyecTBeHHble pe3ynbTaThl NOny4aroT nsme-
peHvem nnowagn nuka TnopeHa MeTogoM BHELLHEro cTaHaapTa.

4 HazHa4yeHue U NnpuMeHeHune

4.1 Hactoswun MeTo4 MOXHO MCMONb30BaTbANIA YCTAHOBNEHMATEXHNUYECKMX TpeboBaHu kK GeH3ony,
KOHTPOISA KayecTBa Npu NPoOu3BOACTBE GEeH301a Unu Ncnonb3oBaTh B NPOM3BOACTBEHHOM MpoLecce.

4.2 BbINoO yCTAHOBMEHO, YTOHACTOALLMIA METOA MOXHO MCMOMb30BaTh AMs onpegeneHusa TmodgeHa B
oumieHHom GeHsone no ACTM [02359,ana 6eH3ona Opyrnx KNacCOBMETOL MOXHO NMPUMEHATbLNPK cobro-
OEHUNHMKEONMUCAHHbIX Mep NPeaOCTOPOXHOCTU.

4.3 HacTosawmi metoa sBnsieTca anstepHaTnBHbiM Metoay noACTM [11685.

5 AnnapaTtypa
5.1 M'asoBbIN xpomaTorpadc (GC)

MoxHO ucnonb3oBaTb NOOGON rasosbii XxpomaTtorpad ¢ nnameHHO-hOTOMETPUYECKUM OETEKTOPOM
(FPD nnn PFPD),0b6ecne4yvBatowuin ycrnoBusi, NnpuBefeHHsble B Tabnvue 1.[ononHutensHas nHgopmaums o
npuHUMnax W npouegypaxrasoBon  xpomartorpadum npusegeHa B ACTM  E260 u  ACTM
E355.PekomeHnyeTcs ucnonb3oBaTb aBToMaTMyeckmin BBoanpob.Ma3oBbIi xpomaTorpadp4omKeH NMeTb Xa-
paKTepPUCTUKN,NpUBeaEeHHbIE B Tabnuue 1.

YMosHo 03HaKOMUTLCS B YnpasneHun gokymeHToB [paButenscTeeHHon Tunorpacpum CLA, 732 H. CaxkT Kanu-
Tonusa, NW, BHyTpeHHMI nouToBbI koa: SDE, Washington, DC 20401, http:// www.access.gpo.gov.
2
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Ta6nwuuya 1-TapameTpsl 060pyLoBaHUA ANA ONPeAEneHUs coaepkaHus TrodeHa B 6eH3one

KonoHka
HanmeHoBaHne
A B C D
MaTtepunan n pasmepbl | Hukens, Hepxasetowwasn crans, | Hepxasetowas Ksapuesoe ctekno, 30
6 chyTOB 15 cpyToB Ha 1/8 provima|cTans, M, BHYTPEHHUM AnameT-
3 1/8 gronma (4,5 mx 8,5 Mmm) 10 cpyTOB Ha pom 0,25 (nnm 0,32) mm
(1,9 m) 1/8 prorima
(3,0 m x 8,5 Mm)
daza TCEEPY SP-1000 OV-351 CBs3aHHbIN NONUATK-
inexrnukons (PEG/CW)
CopepxaHue, TonuwwmHa nneHkn0,5
% macc. 7 10 10 nnm
1,0 MKM
Hocutenb Xpomocop6 P-AW®) Supelcoport Xpomocop6 P-AW  |He npumeHsitoT
Pa3mep rpaHyn, mewu 100/120 60/80 80/100 He npumeHsioT
Ycnosus xpomaTorpadgpupoBaHus
Beop 150 170 180 200
["a3-Hocutenb enun enun lenun enunn
Pacxop rasa-Hocutens,
MI/MUH 30 30 30 1,0-1,5
OTHOLIEHWE AeneHus He npumeHsiioT He npumeHsioT He npumeHsitoT
noTtoka 50:1

Temnepatypa KONOHKH,

50°C 3a 1 MuH,

70 90 70 10°C/mun pgo 200 °C, Bbi-
\nep>xxmBaroT 1 MUH
HeTtekTop FPD FPD FPD PFPD(HacTpoeH Ha ce-
(oNTUMM3aLMSA NOTOKOB py) ®unbTp BG-12,
B MHCTPYKUWM U3roTOBU- Kamepa CropaHusi2 Mm
rens)
Bopopoga, cM3/MUH 11,5
140 140 140 MoTok onTUMU3npoBaH
\ans pexuma S
Bosayx 1,CM3/MI/IH 12,0
80 80 80 MoTok onTUMKU3nposaH
\ans pexvuma S
Bo3aoyx 2,CM3/MVIH 10,0
70 70 70 MoTok onTUMKU3nposaH
\ans pexuma S
Temneparypa, °C
220 220 250 250

AT eTpaumnaHaTUNNEHTA3PUTPUTON UK NEHTPUIT.
B Xpomocop6b P- 3apernctpmpoBaHHbIi TOBapHbI 3HaK kopnopauuu MaHeunna.

5.1.1 Temnepatypa KOMOHK/

Mporpammartop TemnepaTypbl KOMOHKM XpomaTorpada AormkeH obecnevmBaTb IMHENHOE NpOrpaMmmMum-
poBaHve paboyeln TemnepaTypbl B Anana3oHe,no3BonslemM pasgeneHne Tpebyembix coeaumHeHun. po-
rpammaTop OOImKkeH obecnevrnBaTb BOCNPON3BOAMMOCTEBPEMEHUN YOAEPKMBAHNSA MPU aHanuse.

5.1.2 Cnctema BBOZA 06pasua

Cunctema BBOAa obpasua ¢ perynmpyeMonTemnepaTypoi,obecneymnBatoLLenHenpepbiBHY paboTy Ao
YCTaHOBIEHUSI MaKCMMarnbHOW TeMnepaTypbl KONOHKN. CucTema BBOAA AOMKHA obecnevnBaTbBBELEHNENO-
CcTosIHHOro obbeMa obpasuawwnpuuem. na obecnedeHnst NMMHEMHOCTU BBOAA Npobbl C AeneHMeM MoToka
50:1 B PFPD ncnonb3yloT MHXEKTOP C HarpeBaTenem Afisi MTHOBEHHOTO ucnapeHus npobbl.[ns goctosep-
HOCTW pe3yrnbTaTOB aHanuaanpu ynpaesneHun NoTOKOM ra3a-HocuTens cregyet obecneymBaTb TOYHOE BOC-
Npoun3BefeHNe NOTOKa B KONTOHKE U COOTHOLLEHWNE AENEHNs NOTOoKa.
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5.2 KonoHku

KonoHkn gomkHbl obecneyvmBatb nomnHoe pasgeneHne TmodeHa n 6eH3ona,a Takkeapyrmx NpMMecen
yrneBoAOPOAOBB CBSI3M C MOTEHUMaNbHbIMracswMMBO3AENCTBUEM YrNEeBOAOPOAOB Ha [OETEeKTUpOBaHue
TModpeHa. Vcnomnb3yoT KOMOHKW,MpMBeAeHHble B Tabnvue 1.Mpoueaypa yCTaHOBKM KBapLEBbIX Kanunnsp-
HbIX KOMOHOK B ra3oBblii xpomatorpad npvesegeHa 8 ACTM E 1510.

5.3 [etekTop

MoxHo ucnonb3oBaTbntobon nnameHHo-choTomeTpuyeckmn getektop (FPD wnn PFPD), obnagato-
LUMMAAOCTATOMHOW YyBCTBUTENBHOCTBLIO AN NOMyYeHWs BbICOThI MUKa,HE MeHee YeM BABa pasanpesblllato-
Wwen yposeHb 6asosoro wymanpveeeaeHnn 4mkn(anaFPD) unn 1,0mkn(ana PFPD)pacteopa 0,5 mr/kr Tuo-
deHa B beH3one.lMpouenypa pabotel cFPDusnoxena sBACTM E840.

5.4 Cuctema cbopa gaHHbIX

Onsi onpegeneHvs 4yBCTBUTENbHOCTW AETEKTOpa CnedyeTuCrnoNb30BaTbh 3IEKTPOHHOE YCTPOWCTBO
U CUCTEMYUHTErpaLMm KOMMbIOTEPHBIX AaHHbIX. YCTPOWCTBO 1 NporpaMMHoe obecnedeHne JOMKHbIMMETb
BO3MOXHOCTb:

a) rpacpmyeckoro npeacTaBneHnst XxpomaTorpammbl;

b) undposoro otobpaxeHuns nnowlagen xpomatorpacmy4eckux NUKoB;

C) ngeHTumKaumMm NMKOB NO BPEMEHU YAEPKUBAHUSA U/MNN OTHOCUTENBHOMY BPEMEHU YAEPKUBAHUS;

d) BblMMCNEHNS N NCMONB30BAHNAKOIPDMULMEHTA YyBCTBUTENBHOCTM OETEKTOPA;

€) nony4yeHus pesynbTaToBC MCNOMNb30BaHNEM BHYTPEHHErom BHELLHErocTaHaapToB.

5.5 Mukpownpuy,
Mukpownpuy BMecTuMocTbio 5 unn 10 mkn.
5.6 MepHble Kono6blI

MepHble konbbl BMecTumocTbio 50, 100 n 500 om’.
5.7 denuTtenbHas BOPOHKa BMECTUMOCTbIO 1p,M3.

6 PeaktnBbl n maTtepuanbl

6.1 [Insa ncnbiTaHWiA UICNONb3yOT peakTyBbl kKBanudukauum Y. a. a. Ecnu HeT gpyrux ykasaHun, peak-
TMBbI JOJMKHbI COOTBETCTBOBATL crneuudmkaumm Komuteta aHanutMyeckmx peaktusoB AMEpMKaHCKOro Xu-
Muueckoro obLecTsa’’. MoXHO 1CMonb3oBaTh peakTuBbl APYron KBanudukaunm npu ycrioBum, Y4To cTeneHb
YUCTOThbIpEeaKTNBaHEe CHWbKaeT TOYHOCTb OnpeaeneHus.

6.2 Bopa
Ecnu HeT gpyrux ykasaHuin, Boga gormkHa cootseTcteoBaTh Tvuny IV no ACTM [ 1193.
6.3 MNas-HocuTeNnb

A30T, renun unu Bogopog Ans xpomatorpadum Ynctoton He meHee 99,999% 06.

6.4 Bogopoa HyneBoro knacca 4Mctoton He meHee 99,999% 06. (MpeaynpexpeHue — Bogopon noa
BbICOKMM [aBfeHNEM SBNSAETCH YpE3BbIHANHO rOPOYMM ra3om.)

6.5 CxaTbln BO34yX, He CoAepXallMin yrineBodopoaoB YMCTOToM He MeHee 99,999% o6. (Mpeaynpe-
xaeHue— CxaTble rasbli— BO34yX W KACNOPOoA NoA BbICOKMM AaBMEHNEM NOSOEPKUBAIOT rOPEHME).

6.6 PacTBop xnopuaa kagmus (20 rl,qM3)

PacteopsitoT 20 r 6e3sogHoro xnopuaa kagmua CdCl, B 200 cMm® Boab! U pasbaensoT 4o obvema 1
om®.
6.7 PacTBOp nsatuHa

Hob6asnstoT 0,5 r nsatuHa k 200 oM’ xnopodopma,HarpeBarTnpu nepemMeLlnBaHnmn B TedeHne 5 MuH
B BbITSDKHOM LWKadpy A0 TemnepaTypbl YyTb HUXE TeMmnepaTtypbl kuneHusa xnopodgopma (61 °C). dunstpytoT

g Reagent chemicals, American chemical society specifications, American chemical society, Washington, D.C.
(Xumnueckme peaktvBbl. Cneumdumkaums AMepuKaHCKOro xumwmyeckoro obwectsa, BawwHrmoH, okpyrKonym-
6us).MpeanoxeHns No NPOBEPKE PEaKTUBOB, HE BXOAALLMX B NepeyHn AMEPUKAHCKOro XMMMUYEeCKoro obLiectsa — CM.
Analog standards for laboratory chemicals, BDHLtd., Poole, Dorset, U.K. (Mnctbie o6pa3subl ans nabopaTopHbIX XMMUKa-
ToB), atakketheUnitedStatesPharmacopeiaandNationalFormulary, U.S. Pham a copeial Convention, Inc. (USPC), Rock-
ville, MD. (®apmakonest CLLUA 1 HauMoHanbHbIM hapMakonorMyecknii CnpaBoYHUK).

4



roCT P56348—2015

rOpsi4nin pacTBOp Yepes3 NPOCYLUEHHbLIAOLICTPOPUNBTPYIOWMA BYMaXXHLINUNBTPB MEPHYIO KOOy BMECTU-
MOCTbI0 250 cM® 1 JOBOAAT OO0 METKW.

6.8 BeH3on, He cogepxawmn TnodeHa

B nenutenbHylo BOpOHKY BMecTumocTbio 1000 CMSI'IOMeLIJ,alOT 700 cm® GeHsona u pobasnsaot 5 cm®
pacTBopa m3aTuHa, NPOMbIBAKOT KOHLEHTPUPOBAHHOW CepHOW kucnoton nopumamu no 100 cm’o Tex nop,
noka cnon H,SO,4 He cTaHeT cBeTNo-XenTbiM nnudecuBeTHbIM. 3aTeM npombiBatoT 6eH3on 100 cm® BOAbI,
nanee— gsymsa nopumsimm no 100 oM’ pacTtBopa xnopuaa kagmma (CdCl,). 3aBepLuatoT npoueaypy npombl-
BaHMeMnopumen Boapl 100cm® 3aTem PpunbTpyoT 6eH3on Yepes ByMaKHbINPUNLTPB BYThINKYANA XpaHeHUs
W NAOTHO yKynopmeatoT. MOXHO BMECTO oumLLeHHOro 6eH3ona ncnonb3oBaTbh UMELNACA B Npojaxe GeH-
300,He coaepxaluun TnodeHa.

6.9 KoHueHTpupoBaHHasi cepHas kucnota H,SOy.

6.10 TrnodoeH.

6.11 [Inga npurotoBneHus KanmbpoBOYHbIX CTAHAAPTOB MOXHO UCMOMb30BaTh UMEKLLMECH B NPOAaxe
6asoBble pacTBopbl TUOEHa B BeH3one.

7 MNpepocTtepexeHue

BeHson siBnsieTcs onacHbIM MaTtepuanomM. Criegyet cTporo cobniojatb npasuna, MHCTPYKLUM MO OX-
paHe Tpyaa u TexHuke 6e3onacHoOCTM npu paboTe ¢ MaTepuanamu, UCMoMb3yeMbIMU B HACTOSILLEM METOLE.

8 OT60p Npob

Cnepyet cobniogatb npaBvna 6e3o0nacHOCTN U Mepbl NPEAOCTOPOXHOCTU NpuoToope npob 6eHsona.
MpaBuna otbopa n obpalieHma cnpobammnberHsonanpuseneHsl B ACTM [ 3437, ACTM [0 4057, ACTM [
4177.

9 NoaroToBka annapara

9.1 XpomaTorpaduyeckoe pasgeneHve CneaoBbiX KONMYECTB cepocodepKaliux COeAUHEHNA MOXeT
ObITb OCMOXHEHO MX NOrMoLLeHeM B CUCTeMe ra3oBoro xpomarorpada. [oatomy cnegyeTt mcnonb3oBaTb
cnUcTEMY,CBOBOAHYIOOT aKTUBHBIX LLEHTPOB, HAa KOTOPbLIXMOXETNPOUCXOANTL MOrfOLEeHNe Unu B3ammMoaencT-
BME C CepocoaepXxallMmn COeANHEHUAMM.

9.2 CrnegyloT MHCTPYKUMM U3rOTOBMTENS MOYCTAHOBKE KOJIOHKW B rasoBbll Xxpomatorpad,ee KoHAu-
LMOHMPOBAaHMIO N HacTponke npubopa B ycrnosusix, npuBeaeHHbIx B Tabnuue 1. MNpegycmartpusaloT gocra-
TOYHO BPEMEHW Ans AOCTUXKEHUS paBHOBECUSANPUBOPOM 1N OETEKTOPOM.

10 KannbpoBo4Has kpuBas

10.1 l'otoBat 500 Mn McxogHoro pacteopa TuodeHa B GeH3one KoHueHTpaumen npumepHo 100 mr/kr
pobasneHnem 0,04 r (38,0 mkn) TModheHa B 435 1 (500 mn) 6eH30na,He cogepKallero TMogeH.
10.2 BblumcnawT cogepxkaHne TMogeHa, Mr/kr,B ICXOQHOM pacTBopa no cgopmyrne

CopepxaHue TuodeHa = (A-103)/B, (1)

roe A — macca TmodeHa, Mr;

B—- macca 6eH3ona, .

10.3 F'oTOBAT NATL KAaNMBPOBOYHBLIX CMEcelc coagepxannem TnocpeHa B 6eHsone ot 0,00 go 5,00 mr/kr
pa3baBneHMemM COOTBETCTBYOLLEroobbemMa WUCXOQHOrO pacTtBopa 6eH3onoMm, He codepxawmm  Tuo-
deH.lMpurotoBneHnecmecemn XUOKOCTeN AN UCNOMNb30BaHUA B KayeCTBe aHanMTUYeckux ctaHgapToB npu-
BegeHo B ACTM[O4307.

10.4 Hanpumep pactBopenunem 0,0378 r TmocpeHa B 435 r GeH3ona nony4yaT UCXOOHbLIA pacTBop C
cogepxaHueM TnodeHa 87,0 mr/kr. PasbaBneHmem anukeot 0,00; 0,75; 1,0; 2,0 n 5,0 mn ncxogHoro pac-
TBopa B 100 mn GeH3ona, He codepallero TModeH,nony4arT cogepxxaHune TnoceHa B 6eH3one0,00; 0,65;
0,87; 1,75 n 4,35 mMr/kr COOTBETCTBEHHO.

10.5 BBOasT B ra3oBbifi xpomaTorpad COOTBETCTBYHOLLMNOOBEM Kaxaoro pacteopa (4,0mMkn— ons Ha-
Cafo4HONM KOMNoHKM unun 1,0 MkN— Ans KanunmisipHOW KOMOHKKM). VIHTerpmpyloT nnowaabs nuka tmodeHa. Kax-
bl CTaHOApPTHbBIA pacTBOP U XONOCTOW pacTBOp aHanu3upyloT Tpy pa3a. BBogumbie 06bembl AOIMKHO GbIThb
OLVHAaKOBbIMMW 1 BOCMPOM3BOLMMbIMMU.

10.6 CTposiT KanMBbPOBOYHYHO KPMBYIO 3aBUCUMOCTM NITOLLAAM NKa OT coaepaHusa TuodeHa (Mr/kr).

MpunmevyaHune 1- B pexvume onpepeneHus cepbloTknuk FPD siBnseTcs HenuHenHbIM. [JONonHUTEeNbHas MH-
dopmaumsi 0 xapaktepuctukax u ucrnonb3oanmm FPD npuBegeHa B ACTM E840.Cuctema cbopa n o6paboTkm AaHHbIX,
Nnpou3Boasillas KBaapaTUYHYH anmnpoKCUMMaUMIOKPMBOW AN Anana3oHa KanubpoBku,MoxeT ObiTb Mcrnonb3oBaHa Ans
konunyecTtBeHHoro onpegeneHusa.PFPD (1 HekoTopble FPD) moryT dopmupoBaTb curHan, sIBASIOWNUACSA KBagpaTHbIM

5
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KOpPHEM K13 OTKIMKWKa AeTeKTopa. 9710 nosBondeTninHeapmn3oBaTb BblIXO4Hble OAHHbIE U NONYy4YUTb ﬂMHeVIHy}O Kanm6posoq-
HYIO KPUBYIO, KOTOPYIO MOXXHO UCMNOSb30BaTb AJ1A KONTMYECTBEHHOIO onpeneneHnsa.

11 NMpoBeneHne ncnbiTaHUN

11.1 BBOAAT cooTBETCTBYOLWNNOOBEM Kaxkgoro obpasua B ras3oBbln xpomaTtorpad (4,0Mkn— ans Ha-
CaAo4HbIX KONMOHOK 1 1,0 MKN— AN KanunnsipHON KOMOHKM).

11.2 UamepstoT nnowaab nuka TnodpeHa. Cnocod namepeHus nuka obpasua gomkeH 6bITb aHanoru-
YyeH cnocoby usmepeHust Nnowaam nuka ansa KanMbpoBOYHbIX CTaHAAPTOB. TuUNMYHaa xpomaTtorpamma ans
cogepxanusa 1,10 mr/kr TnodheHa B 6eH3one, nonyvyeHHas ¢ ucnons3osaHnem FPD, npuBegeHa Ha pucyHke
1.TunnyHasa xpomaTtorpamma anga cogepxaHusa 3,0 mr/kr TnocpeHa B 6GeH3one, Nony4eHHas ¢ UCNONb30BaHU-
eM kanunnsapHon kornoHkn n PFPD, npuBeaeHa Ha pucyHke 2. TunudHast xpomatorpamma ans cogepxaHus
0,5 mr/kr TnopbeHa B GeH3one, NonyyYeHHasi C UCNONb30BaHNEM KanunnsipHom KonoHku n PFPD, npueegeHa
Ha pUCYyHKe 3.

7,79 1

2

/
10,33

) A\

1,5 3,0 45 6,0 7,5 9,0 10,5 12,0 13,5 15,0
Bpems yaepxuBaHus, MUH

0,0

L]

1 — 6eH3on; 2 — TModeH

PucyHok 1 —XpomaTorpamma 6eHsona, cogepxatlero 1,10 mr/kr TnodeHa,
nony4eHHas ¢ ucrnonb3osaHnem FPD

15 MKB__
1600
1400
1200 3
1000 3 5,113

800 §

400 7
200 ,
0‘.........|....|....|....|....|....|....|....|....
25 3,0 35 4,0 45 5,0 55 6,0 6,5 7,0

Bpems yaepmuBaHus, MUH

1 — 6eH3on; 2 — TModeH

PucyHok 2 — XpomaTorpamma 6eHsona, cogepxatiero 3,00 Mr/kr TnodeHa, nonyyeHHas
C UCnonb30BaHWEM KanuinsapHon KonoHkun n PFPD
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15 mkB ]
260 5
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220 4
200 3
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160 4
140 3 1 —
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1 ’ ’

Bpems yaepKuBaHus, MUH

PucyHok 3 — XpomaTorpamma 6eH3ona, cogepxattero 0,50 mr/kr TnogeHa,
nony4eHHas ¢ UCMOb30BaHMEM KanunnsapHon KonoHkn u PFPD

12 BbluucneHus

12.1 CopepxaHue TModeHa onpeaensoT No kKanMbpoBOYHOW KpuBOW, nonyvyeHHon no 10.6, unm no
pesynbTatam 06paboTku JaHHbIX NPOLIECCOPOM.

13 NMpoTokon

13.1 3anucbiBatoT cogepxaHne TmogeHa ¢ To4HocTbio 4o 0,01 mr/kr.

14 MpeLn3MOHHOCTb U cMelleHune"

14.1 NMpeun3noHHOCTLNPU UCNONbL30BaHUM NIaMeHHo-poToMeTpuyeckoro aetektopa (FPD)

14.1.1Nns oueHKn NpNemMnemMocTn pesynbTaToB UCMbITaHNIW, NOMYyYEHHbIX MO HACTOsALWeEMYy MeToay, C
95%-HON AOBEPUTENBHOWN BEPOATHOCTBIO NCMOMb3YIOT criegylowme kputepun. MNMpeunsnoHHOCTb C NpUMeEHe-
Hnem FPD 6bina nonydeHa Ha OCHOBaHWMPE3YNbTATOB KPYroBbIX UCMbITaHWIA B NATM nabopatopusx. OaH-
Hble ObINM Nony4YeHbl pa3HbIMU ONepaTopamMmnB Ba PasHbIX OHS.

14.1.2 TMpomexyTo4yHasi NpPeunu3noOHHOCTLNPU ucnonb3oBaHMUFPD(NpexHee HaumeHoBaHue -
NoBTOPSIEMOCTb)

PesynbTaTthl, NONy4eHHbIE B OOHOW M TOW Xe nabopaTopum, CHUTaIOT JOCTOBEPHBLIMU, ECININ PaCXOXae-
HMEe MEeXOY HUMMW He NPEBbLILLAET 3HAYEHUI, NpUBEeAEHHbIX B Tabnuue 2.

Tabnwuua 2-TlpoMexyTodyHas NPeLU3MOHHOCTb Y BOCMPOM3BOANMOCTb NpY ucnons3oBaHnFPD
B Munnurpammax Ha Kunorpamm

CopepxaHue TnogeHa MPOMEXYTOUHAR MPELM3MOHHOCTL BocnpounssogumocTb
(noBTOPSIEMOCTD)
0,80 0,040 0,060
1,80 0,078 0,078

14.1.3 BocnpousBoaumMocTb Rnpu ucnonb3osBaHum FPD
PesynbTathl, NONyyYeHHble B ABYX pa3HbiX NabopaTopusax,CuntaoT OOCTOBEPHbIMMK, €CNN pacxoxae-
HUe MeXay HAMU He NpeBbILIAeT 3HAa4YEeHUN, NPUBELAEHHbIX B Tabnuue 2.

14.2 TMpeun3noHHOCTb NPU UCNONIb30BAaHUMUMNYJILCHOIO MiIAaMeHHO-(POTOMEeTPMYECKOro Ae-
TekTopa (PFPD)

14.2.1 Onsa oueHkn ¢ 95%-Hon AOBepUTENBHON BEPOATHOCTLIO NPUEMIIEMOCTU pe3yrnbTaToB UCMbITa-
HWUIA, NMOMNYYEHHbIX MO HacTosALEMYy MeTody, UCNONb3YIT crefyrLlime Kputepumn.l1peLm3noHHoCTb ¢ npume-
HeHnem PFPD nony4eHa Ha oCHOBaHWMpe3ynbTaToB MexnabopaTopHbix nccnegosanui (ILS) 5 matepua-
noee 5 nabopatopusx. [ina kaxgoro matepuana obino nposeaeHo 3onpepeneHus. MNporpamma  uccnegno-
BaHUM W1 BbluMCMeHUe pesynbTaTtoB cooTBeTcTBOBann ACTM E691, 3a ucknioyeHvem konuyectsa y4yacT-
BytOLLMX fTabopaTopui.

14.2.2 MNMpenen noBTOPSAEMOCTU I NpU ucnonb3oBaHMPFPD

Pes3ynbTaTthl, MONMy4Y4eHHbIE B OQHOWM 1 TOM e nabopaTtopun, CHMTAKT JOCTOBEPHBLIMU, ECIN pacxoXae-
HVe MeXay HUMW He NPeBbILIaeT 3HaYeHUn, NpuBeaeHHbIX B Tabnuue 3.

Tabnwuuya 3-TloBTOpAEMOCTb U BOCMPON3BOAUMOCTbL NpY Ucnonb3oBaHnMPFPD

R MopTBEpXaalLwme AaHHble XpaHsTcs B WwWtab-kBapTupe ASTM International n moryT 6bITb NONy4eHbl NO 3anpo-
cy nccneposarensckoro otyeta RR:D02-1038.
7
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B MunnurpamMmmMax Ha Kunorpamm

CogaepxaHue TnodeHa MoBTOpPsieMOCTb BocnpoussoammocTb
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 MNMpepen BocnpounssoanmocTtn R npu ncnonesosaHmm PFPD

PesynbTaTtbl, Nony4YeHHble B ABYX pasHbIxilabopaTopusix,CH4MTaloT OOCTOBEPHBbIMW, €CMM pacxoxae-
HMe MeXAYy HUMW He NpeBblllaeT 3Ha4YeHWN, NpUBEAEHHbIX B Tabnuvue 3.

14.2.4 TepMmuHbl «npegen NoBTopsAeMoCcTu» n «npeaen socnpoussoammoctu»— no ACTM E177.

14.3 CmeweHue

CwMmelLeHeHe YCTAHOBMEHOB CBSI3W COTCYTCTBMEM MPUHATOrOCTAHAAPTHOrO Martepwuana, npurogHoro
Ansi onpefeneHns CMeLLEHMSINOHACTOSILLEMY METOAY.

15 PykoBOoACTBO MO Ka4yecTBy

15.1 NNabopaTtopusi AoMmKHA UMETb CUCTEMY KOHTPOSIS KavecTBa.

15.1.1 MNoaTteepxaeHne pabounx xapakTepuUCTUK M3MEPUTENbHBLIX NPMOOPOB MM MeToda MCMNbITaHNS
npoBoAATNyTEM aHanu3a obpasua KoHTponst kadectBa (QC) B COOTBETCTBMM C UHCTPYKUMEN CTaHOapTHOW
CTaTMUCTMYECKOW MPaKTUKM KOHTPONS KavyecTBa.

15.1.2 O6GpaseL, KOHTPONsA KavyecTBa AOIMKEH ObiTb CTaburbHbIM MaTepuanom, SBASIOWMMCS npea-
CTaBuTENbHbLIM 06pa3LOM NPON3BOACTBEHHOIO Npouecca.

15.1.3 Ecnn B ucnblTatensHon nabopatopum yCTaHOBMEHbI U ABMASIOTCA NPUEMIEMbIMUNPOTOKOSbI
QA/QC", oHUNOATBEPXAAIOT [JOCTOBEPHOCTH PE3YNbTATOB MUCMbITAHMIA.

15.1.4 Mpwu oTcyTtcTBMM npoTokonoB QA/QC B ucneiTatenbHoON nadbopaTopun pykoBOACTBYHOTCS NOSo-
xeHuamn ACTM [1 6809 nnn Mcnonb3yoT aHanormyHble CTaTUCTUYECKUEMETO4bI KOHTPOISA Ka4YecTBa.

1)Qualityassurance QA (obecneveHune kavecTBa) u qualitycontrol QC (KOHTponb KadecTsa).
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CBefeHUA 0 COOTBETCTBUU CCbINIOYHbIX cTaHgapToB ACTM
HaUMoOHarnbHbIM cTaHgapTam Poccuitickon ®eaepauum
(v AercTBYIOLMM B 3TOM KayeCTBe MeXrocyAapCcTBeHHbIMCTaHZapTam)

Tao6nunua A1

O603Ha4YeHne cCblNoYHOro
craHgapta ACTM

CTteneHb COOTBETCTBUSA

O06o03Ha4yeHne 1 HAMMEHOBAHMECOOTBETCT-
BylOLlero HauMoHanbHOro ctaHgapTa

ACTM [ 1193—06(2011)

ACTM [1 1685—05

ACTM [] 2359—12

ACTM [1 3437—11

ACTM [1 4057—06

ACTM 1 417710

ACTM [1 4307—99(2010)

ACTM ] 4734—12

ACTM [1 6809—02(2012)

ACTM E29—13

ACTM E177—13

ACTM E260—96

ACTM E355—96

ACTM E691—13

ACTM E840—95

ACTM E1510—11

*COOTBETCTBYOLWMIA HALMOHaNbHbIA CTaHAapT oTCyTCTBYeT. [10 ero yTBepxaeHnss pekoMeHayeTCcs MCnonb3oBaThb
nepeBoj Ha pycckuii A3blk AaHHoroctaHaapta ACTM. Mepesoa gaHHoroctaHgapta ACTM HaxoauTcs B PefepansHom
MHOpMaLUMOHHOM hOHAE TEXHNYECKNX PErfaMeHTOB U CTaHAapTOB.
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