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NMpeaucnosue

Llenn, ocHOBHbIE MPUHLMMBI U1 OCHOBHOW NOPAA0K NpoBedeHus paboT No MeXrocyaapCTBEHHON cTaH-
aapTusagum yctaHosneHsl B TOCT 1.0—2015 «MexrocyaapctseHHasi cuctema ctaHgaptusaumn. OCHOBHbIe
nonoxeHusa» n FOCT 1.2—2015 «MexrocygapcTBeHHasa cuctema ctangapTtusaunn. CtaHgapTbl MEXrocy-
OapCTBEHHbIe, MpaBMia U pekoMeHAaL M1 Mo MeXrocyaapcTBEHHOW cTaHd4apTuaauun. MNpasuna paspaboTku,
NPUHATUSA, OGHOBIMEHUS 1 OTMEHbI»

CBefeHusA o cTaHgapTe

1 NOArOTOBNEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM No cTaHgapTusauun MTK 31
«HedTaHble TonnMBa 1 cMmasouHble MaTepmanbl», OTKPbITEIM akUnMoHepHbIM obecTBoM «Bcepoccuiickuin
Hay4HOo-MccnegoBaTeNbCKUM MHCTUTYT No nepepaboTke HepTu» (OAO « BHUWM HIM») Ha ocHoBe cOGCTBEHHOTO
nepeBoa Ha PYCCKUM SI3bIK aHIMOSI3bIYHON BEPCUM CTaHdapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM NO TEXHUYECKOMY peryrnmpoBaHnio  MeTponorum

3 NMPUHAT MexrocygapCTBeHHbIM COBETOM MO cTaHAapTusauuu, MeTponornn U ceptudukaunn
(npoTokon oT 22 Hosbps 2016 r. Ne 93-M)

3a NPUHATUE NPOronocoBann:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kop cTpaHbl CokpalleHHOe HaMMeHOBaHUe HAUMOHANBLHOro opraHa

no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no cTaHgapTv3auum

ApmeHus AM MuHakoHoMukM Pecny6nivkn Apmenusi

Benapycb BY loccrangapt Pecny6nvkn benapych

Mpy3us GE py3ctangapt

Knprnaus KG Kbiprelactangapt

Poccus RU PocctaHgapTt

TagKukucTaH TJ TapxvkctaHgapT

Y36ekncrtaH uz YactaHgapT

4 TMpukaszom ®eslepanbHOro areHTCTBa Mo TEXHUYECKOMY peryrnmpoBaHuio U MeTponorim ot 4 anpens
2017 r.Ne 258-cT mexrocyaapctseHHbld cTaHaapT FTOCT 33901—2016 BBeaeH B AeACTBME B KaUeCcTBe HaLKo-
HanbHoro ctangapta Poccuinckon ®epepauuun c 1 uiona 2018 .

5 Hacroawwuin ctaHgapT ngeHtudeH ctaHaapty ASTM D 3606-10 « CTaHgapTHbIN MeToA onpeaeneHus
6eHzona 1 Tonyona B TOBapHbIX aBTOMODUITLHOM 1 aBUALMOHHOM GeH3nHax razoBOW xpomaTtorpaduen»
(«Standard testmethod for determination of benzene and toluene in finished motor and aviation gasoline by gas
chromatography», IDT).

CraHgapT paspabotaH nogkomutetom D02.04.0L Gas chromatography methods (MeTtoapbl rasosoi
xpomarorpacnmn) COBMECTHOrO TEXHUYECKOro komuTeTa no crangaptusauun ASTM D02 Petroleum products
and lubricants (HedbTenpoayKkTbl n cMa3oyHble MaTepuanel).

HaumeHoBaHWe HacTosiWwero ctaHgapTa U3MEHEHO OTHOCUTENbHO HaMMeHOBaHWUS yKasaHHOro craH-
Aapta ASTM ansa npueegeHns 8 cootBeTcTBMe ¢ FTOCT 1.5 (nogpasaen 3.6).

Mpy NpUMEHeHUU HacTosWEero ctaHgapTa pekoMeHOyeTCsl UCNONb30BaTbh BMECTO CChISTOMHBLIX CTaH-
aapTtoB ASTM cooTBeTCTBYIOLME UM MEXIOCYAapCTBEHHbIE CTaHAapThl, CBEAEHNS O KOTOPLIX MpUBEAEHbI B
OONONHUTENEHOM NpunoxeHnn A

6 BBEJEHBIEPBbIE
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Urpopmayus o6 UsMeHeHUsIX K HacmosiwemMy cmandapmy ny6rukyemcsl 8 eXxe200HOM UHGHOpMayUOoH-
HOM yKazamere « HayuoHarnbHbie cmaHdapmbl», a mekem U3MeHeHUU U MNopagoK — 8 eXeMeCsIHHOM UHpop-
MauyuoHHOM ykaszamene «HauuoHanbHble cmarndapmebi». B criyyae nepecMompa (3aMeHbi) Ui OMMEHb!
Hacmosiweeo cmarndapma coomeemcmeyioliee ysedomneHue b6ydem oryb/IUKOBAHO 8 EXeMeCSIYHOM
UHDOpMaUUOHHOM yKkasamerne «HauyuorarnbHbie cmaHOapmbi». Coomeemcemsyrowasl UHbopmMayusi, yse-
OoMIIeHUE U meKembl pa3Melaromces markxke 8 UHhopMayUoHHoU cucmeme obueao rorns308aHus — Ha ohu-
uuansHoM calime ®@edepasibHO20 azeHmemaa o MexXHUYECKOMY peayruposaHuio U Memporoauu 8 cemu
UnmepHem (www.gost.ru)

© CraHpapTuHdopM, 2017

B Poccuiickoin deaepaunm HacToAW WA CTaHAAPT He MOXKeT BbITb MOMTHOCTLHC UMM YaCcTUHMHO BOCMPOU3Be-
OEH, TUPaXKUPOBaH N pacnpocTpaHeH B KavyecTBe oduuUManbHOro usgaHusa 6es paspelleHns degepansHoro
areHTCTBa No TEXHNUYECKOMY peryrnmpoBaHuio U MeTpororum
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M E XTTocyaAPG CTHBETHTHUBbB H# C TAHIAODAPT

BEH3UHbl ABTOMOBUIbHLIE U ABUALIMOHHbIE

OnpepeneHue cogepxaHus 6eH3ona u Tonyona MeTo4oM razoBoi xpomaTorpaduu

Motor and aviation gasolines.
Determination of benzene and toluene content by method of gas chromatography

Data BBegeHna — 2018—07—01

1 O6nacTb NpMMeHeHus

1.1 Hacrosawwuii ctaHgapT ycTaHaBnMBaeT onpedeneHune 6eHsona v Tofyona B TOBapHbIX aBTOMODUIIb-
HbIX M aBUALIMOHHBIX 6EH3NHaxX MeToAOM ra3oBoM XpoMaTorpadun.

1.2 CopgepxaHue 6eHzona MOXHO onpedenstb B gnanasoHe o1 0,1 % 06. go 5,0 % 06., Tonyona — o1
2% 06.8020 % 06.

1.3 MpeumnanoHHOCTb HacToSALLEero MeToaa UcMblTaHUA ycTaHoBNeHa Anst 6eH3nHOB 6e3 OKCUreHaToB, a
Takke 6€H3NHOB, COAEPXKaLLNX OKCUreHaThl (TakMe, Kak MeTun-mpem-0yTUNnoBbIA, 3TUT-MpPem-byTUMOBLIN K
MeTUN-mpem-aMmnnoBbli 3¢ouphbl).

1.4 MeTaHon MOXeT BbI3blBaTh NoMexn. B npunoxernn X1 npusegeH MmoanduumMpoBaHHblA BapuaHT
MeToda UCMbITaHWI A4S aHanv3a obpasLoB, cogepXallx 3TaHor.

1.5 3HaveHus1, ycTaHoBMNeHHbIEe B egnHuuax CU, cunTaloT cTaHgapTHEIMU. 3HaveHus B ckobkax npuse-
AeHbl TONbKO AN MHdopMaLnm.

1.6 BHacTosWweMcTaHAapTe He NpeycMOTPpeHO paccMOTPeH e Bcex BonpocoB obecneverHns 6esonac-
HOCTU, CBSAI3AHHBIX C €ro UCNonb3oBaHueM. [Nonb3oBartenb HACTosILLEero cTaHaapTa HeceT OTBETCTBEHHOCTL 3a
yCTaHOBIIEHWE COOTBETCTBYIOLLMX MPaBui No TeXHWKe 6e30NacHOCTN M OXpaHe 300P0oBbS, a Takke onpegenseT
LenecoobpasHOCTb MPUMEHEHUS 3aKOHO4aTE bHBIX OrpaHUYeHWiA Nepes ero UCNob3oBaHNEM.

2 HopmaTuBHbIe CCbINKKU

B HacTosiLeM cTaHAapTe UCNONb30BaHbl HOPMaTUBHBIE CCLINIKA Ha cneaytolle cTaHaapThl:

2.1 CraHgapTel ASTM:

ASTM D 4057, Practice for manual sampling of petroleum and petroleum products (MpakTunka py4Horo
oT60pa Npob HepTn N HedbTENPOAYKTOB)

ASTM E 694, Specification for laboratory glass volumetric apparatus (Cneundukaumsa Ha nabopaTopHyto
CTEKISIHHYIO MepHY0 nocyay)

ASTME 969, Specification for glass volumetric (transfer) pipets (Cneundukaumns Ha cTekrnsiHHbIe MepHble
NUNEeTKU C OAHOMN METKOI)

ASTM E 1044, Specification for glass serological pipets (general purpose and Kahn) [CneundukaLmsa Ha
CTeKNsiHHble ceporormieckie NnneTkn (obwero HasHaveHust M Kana))

ASTME 1293, Specification for glass measuring pipets (Crneuundukar s Ha cTekNsiHHbIE N3MepUTenbHbIE
nUneTKn)

1) YTOUHUTB cebinkm Ha cTaHaapTel ASTM MoxHO Ha carite ASTM www.astm.org nnu B cnyx6e noaaepxu Knnex-
ToB ASTM: service@astm.org. B uHcdopmaLmoHHoMm Tome exerogHoro cbopHuka ctaHgaptoB (Annual Book of ASTM
Standards) cnegyet o6pawarbCs kK CBOAKE CTAHAAPTOB eXeroaHoro c6opHvKa CTaH4apTOB Ha CTpaHWLE canTa.

UspaHne ocpnumanbHoe
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3 CywHocTb MeTOoAA

3.1 BHyTpeHHWUA cTaHdapT — MeTunatunketoH (MEK) pobasnsiioT kK 0bpasLyy, KOTopbld 3aTeM BBOAAT B
raszoBbliA xpomartorpady, ocHalleHHbIA ABYMS nocnefoBaTeNlbHO coeANHEHHBIMU KonoHKaMmn. CHadvana obpa-
3el NpoXoauT 4epes KOMOHKY, 3anofiHeHHYI HenornsipHon aszon, TakorM Kak gUMeTUMNonmMcurokcaH
(cMm. 8.1.1), koTopas pasgernsieT KOMNOHEHThI B COOTBETCTBUN C TeMrnepaTypor kuneHus. Nocne snonpoBaHus
OKTaHa U3MEHSIIOT HanpaBneHue NoToKa Yepes HEMOMNSAPHYH KONOHKY, BbIMbIBasi KOMNOHEHThI TSKeree oKTaHa.
OkTaH 1 6onee nerkMe KOMMOHEHTbI MPOXOAAT Yepes KOJOHKY, CodepXallyto HacadKy C BbICOKOMOMSIPHOM
cbason, Takom kak 1,2,3-tpuc(2-unaHoatokcu)nponan (TCEP) (cM. 8.1.2), koTopas pasgensieT apoMaTuyeckue
1 HeapoMaTUYECKNE KOMMOHEHTHI. DMIOUpYLoLLME KOMNOHEHTBI 0GHaPYKMBAOT C MOMOLL b0 AeTeKTopa Mo Ten-
nonpoBogHocTU. CUrHan aeTekTopa perncTpupyroT, U3MepsoT NNoLaamn NUKOB 1 BEIYUCASIIOT KOHLEHTpaL Mo
KaXkgoro KOMMNoOHeHTa OTHOCUTENBHO BHYTPEHHEero cTaHgapTa.

4 HasHa4yeHue N npumeHeHue

4.1 BeH30nsBNSAETCA TOKCUYHBIM MaTepuanom. I/Ichopmau,l/noo ero cogepxaHnMn MoXXHO UCNOoJb3oBaTh
5151 OLLeHKN BO3MOXXHOW OMacHoCTN A1 340p0OBbd NepcoHana, pEGOTal'OLIJ,eFO ¢ 6eH3010M Unu Mcnonb3yoLle-
ro ero. Hactosilwmm meTo4 UCNbITAHWUA He npegHa3HaveH Anda oueHKn TakoM ONacHOCTH.

5 AnnapaTtypa

5.1 Xpomartorpad

MoxxHe wucnonb3oBaTh tobol xpomaTorpadpnyeckuii Npubop, OCHALEHHbIM cucTemon obpaTHon
NPoAYBKN U AeTEKTOPOM MO TEMONPOBOAHOCTH, KOTOPLIA MOXeT paboTaTh B YCMOBUSIX, NPUBEAEHHBIX B Tab-
nuue 1. MpuBegeHbl ABe cucTembl obpaTHoW NpogyBku. Ha pucyHke 1 npuBedeHa cuctema AaBrieHWs], Ha
PUCYHKe 2 — cMUCTeMa C NepekrtodeHmem KnanaHoB (KpaHoB). MoXHO MCnonb3oBath Nobyto xpomartorpadu-
YEeCKYIo CUCTEMY.

Tab6nwunua 1—TNapameTpsl npubopa

HaumeHoBaHue XapakTepucTuka
HeTtekTop Mo TennonpoBogHOCTH
KonoHku: [lBe kONOHKN 13 Hepxaeetowern ctamm Au B
AnuHa, M A—0,8,B—4,6
HapyXHbIN guameTp, MM 3,2
HenoaBwxXHas dasa (A) OumeTnnnonncunokcax, 10 % macc.
(B) TCEP, 20 % macc.
TBepabiii HOCUTENb (A) xpomocop6 W 60/80 mew
(B) xpomocop6 P 80/100 meww
CraHgapTHas KOMnoHka MoxxHO ucnonb3oBaTb fobYy0 KOMOHKY, COOTBETCTBY-

IOLLYI0 MPUBEAEHHBIM TpeGoBaHUAM

Temnepatypa, °C:

cucTema BBoAa obpasua 200
OeTeKkTop 200
KOMOHKA 145
[a3-HocuTenb enni
JlnHenHas ckopocTh rasa, cMm/c 6
OBbemMHas CKOpoCTb rasa, cM/MUH MpuénuantensHo 30
JaeneHue B ronoBHON YacTW KOMOHKK, Kla (psi) MpubnnantensHo 200 (30)
HvanasoH pernctpupytowero yctponcrea, MB Ot0pmo1
CKOpOCTb ABMXEHMS AMarpaMMHON NeHTbl, CM/MUH 1
O6bem obpasua, MK 2
O6Lee Bpems LMKNa, MUH 8
O6paTHas npoayBka, MUH MpuGnuantensHo 0,75

A Bpemsi oGpaTHON NpoAyBKW YCTAHABNUBAIOT ANA KaXKA0WM CUCTEMbI KOMOHOK.
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A — Cuctema Tpybok 1 annapatypa
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PucyHok 1 — O6partHasi npoayBka noj AaBrneHneM

5.2 KonoHku

5.2.1 KonoHka A

KonoHka 13 HepxxasetoLen ctany anvHoi 0,8 m (2,5 dyTa) HapyxHbiM AnameTpom 3,2 mm (1/8 agronma),
3anonHeHHas xpomocopbom W 60/80 mell ¢ HaHECEHHBIM Ha Hero AMMeTUNMNONIMCUIIOKCaHoOM (Hanpumep,
0OV-101), 10 % macc.
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A — Cuctema Tpybok 1 annapatypa
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A — Cuctema Tpy6oK 1 annaparypa

PucyHok 2 — O6paTHasi npoayBka ¢ NepekrioveHneM KpaHoB



rocT 33901—2016

5.2.2 KonoHkaB
KonoHka 13 Hepkasetowwenn ctanu anmHon 4,6 m (15 dbyToB), HapyXkHbIM gnameTpom 3,2 Mm, 3anors-
HeHHast xpomocopbom P 80/100 mew ¢ HaHeceHHbIM Ha Hero TCEP, 20 % macc.

5.3 Peructpupyrliee ycTpoNCTBO

B kauecTBe perucTpupyoLero ycTponcTea MOXHO UCMOMNb30BaTb NEeHTOUYHbIN cCaMonuceLl, 3rekKTPoHHoe
WHTErpupytoLLee yCTPOUCTBO UK KOMMbloTep, obecneynBatone rpadumieckoe npeacTaBieHNne Xpomaro-
rpaMmmbl. DNEKTPOHHOE perucTpupytollee YCTPOWCTBO MM KOMMbIOTEP AOMKHbI obecnevvBaTe namMepeHue
0,1 % 06. MEK c ygoeneTBopUTENBHLIM COOTHOLLEHWEM curHan/wym. Mpu Ucnonb30oBaHUM NEHTOYHOTO Camo-
nucua pekoMeHayeTcsl UCMonb3oBaTk MOTEHUMOMETP ¢ AManascHoM peructparum ot 0 go 1 mB, BpeMeHeMm
OTKMKKa He Bonee 2 ¢, ypoBHeM Wyma He 6onee 0,3 % oT nonHon wkasnbl. KomOuHaLMa 4eTekTop — NeHTou-
HbIA camonucel, AofkHa obecnevMBaTte NepemMeLleHne 3anucbiBatoLlero YCTPOMCTBa Ha 4 MM anst 2 MKnN
ob6pasua, cogepxawero 0,1 % 06. MEK npu paboTe ¢ MakcMMansHOM YyBCTBUTENbHOCTLIO.

5.4 Mukpolnpuy, BMECTUMOCTLIO 5 MKIT.

5.5 MepHble NMNeTkX (TMNETKM C OAHON 0TMETKON) knacca A BMecTumocTbio 0,5; 1; 5; 10; 151 20 cm® no
ASTME 694 MASTM E 969.

5.6 MpagyvpoBaHHbIE MUMNETKN BMeCTUMOCTLI0 1 1 2 cm® ¢ LieHol aenenHus 0,01 cm® 1 nuneTk BMecTu-
MocTbto 5 cM? ¢ LeHoin geneHns 0,1 cm® no ASTME 1044 nASTM E 1293, ncnonbayemble Npu NpuroToBreHum
cTaHgapTHbIX 0bpasLoB Ans otbopa 6eHsona n Tonyona (cm. 11.1), 06bem KOTOPLIX HEBO3MOXHO U3MEPUTL
MEPHBIMU NUMETKaMW.

Mpumevanue 1—MoxHo BMecTo nunetok no 5.5 n 5.6 ncnonb3oBate Apyroe mepHoe naboparopHoe
obopyaoBaHue, obecnevmBaioLlee M3MepeHne ykasaHHbIX 06beMOB B ONYCTUMBIX Npedernax.

5.7 MepHble KonBkl BMECTUMOCTLI0 25 1 100 cm3.
5.8 OnekTpuyeckuii Bubpatop.

5.9 UcTtouHuk Bakyyma.

5.10 BakyyMHbIA pOTaLNOHHBINA UCMapuUTenb.

5.11 Kon6a pns kMna4yeHUs XUOKOCTU

KpyrnogoHHas konBa BmecTUMOCTb0 500 cM® ¢ KOPOTKMM TOprnoM €O CTaHAapTHLIM KOHUYECKAM
wnmdom 24/40, nogxogswasn 4ns ucnapurens (cm. 5.10).

5.12 WHppakpacHasa namna.

5.13 AsTomaTuyeckue BIopeTKN Co BCTPOSHHbLIM pesepByapoM BMeCTUMOCTbI0 25 cms.

6 PeakTuBbI N MaTepuans.l

6.1 las-HocuTenb rernui, ¢ coaepxaHueM OCHOBHOro BellecTBa He MeHee 99,99 % (Mpeaynpexae-
HUe — CxarTbll ras noj BbICOKAM JaBrieHneM).

6.2 TBepAabI HocUTenb

UcnonbaytoT ApobneHHbI OrHeyNnopHbIA KP4, MPOMBITEIA KucnoTor, 60/80 meww 1 80/100 meLw.
6.3 Yugkue pasbl — 1,2,3-Tpuc(2-umaHoatokeu)nponax (TCEP) u gumeTunnonncunokcan?).

6.4 PacTBopuTtenu

6.4.1 MeTaHon kganudgumkaumm u. a. a. (MpeaynpexaeHne — JlerkosocnnameHsowwminca. Mapel Bpea-
Hbl. MoxeT BbITb cCMepTebHbIM UITN IBUTLCS MPUHMUHO CNEenoTbl MPU BABIXaHWW U NpornaTbiBaHun).

6.4.2 Xnopodopm ksanudpumkauum 4. g. a. (MpeagynpexaeHne — MoxeT OblTb cMepTenbHEIM NpK
npornaTeiBaHun. BpeaeH npu sasixaHun).

6.4.3 OuxnopmeTaH ans ounctkn konoHok (MpeaynpexaeHune — BpeaeH npu BabixaHun. Beicokue
KOHLIeHTpaL i MOTyT BbI3BaTb MOTEPIO CO3HAHUS UM CMEPTh).

6.4.4 AueToH onsi ouncTkM konoHok (MpeaynpexaeHne — YpessblvanHo BocniaMmeHsowmnines. Mapbl
MOTYT BbI3BaTb BCMNbILLIKY).

6.5 BHyTpeHHUI cTaHOapT

6.5.1 NcnonbayoT meTunatunketoH (MEK) ¢ cogepxaHnem ocHOBHOro BellecTsa He meHee 99,5 %
(MpeaynpexpeHne — JlerkoBocnnameHsitowniics. Mapel MOTyT BbITh BpedHbl).

2) CunTaeTcs, 4TO KNaKoN dhasol Hacaao4HoN konoHku OV 101 sBnseTcs AMMETUNNONUCUNOKCaH. MOXHO NCronb-
30BaTb ApYyrve 3kBMBareHTHole dasbl. NogpobHyo MHopMaLMIo MOXKHO NONMYYUTb Y U3TOTOBUTENSI KOTIOHKM MK ¢hasbl.
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6.6 Kanu6poBo4Hble cTaHgapThbl

6.6.1 BeHson ¢ cogepxxaHnem oCHOBHOro BellecTBa He MeHee 99 % mon. (MpeaynpexaeHue — Aa.
KaHueporeH. BpeaeH n cmepTeneH rnpu npornaTbiBaHuu. YpesselvainHo BocnnameHsitowmiics. MNapel MmoryT
BbI3BaTb BCMbILLKY).

6.6.2 N3ookTaH (2, 2, 4-TpyMeTUNNEHTaH) ¢ coepXaHnem OCHOBHOro BelllecTBa He MeHee 99 % mon.
(MpeaynpexaeHue — YpessblivaiiHo BocnnameHsitowMica. BpeaeH npu sabixaHuu).

6.6.3 Tonyon (MpenynpexpgeHune — BocnnameHsiem. Mapel BpedHhbl).

6.6.4 H-HoHaH ¢ cogepkaHnem oCHOBHOro BelllecTBa He MeHee 99 % mon. (MpeaynpexaeHune — Boc-
nnamMeHsitolnincs. MNapol BpeaHbl).

7 OT60p Npo6

7.1 Mpobbl 6eH3nHa (MpeaynpexaeHne — YpessblvaiHo BocnnaMmeHsiem. BpegeH npu BabIxaHun)
oTbupatoTno ASTM D 4057.

8 MoproroBka HacaaoK ANSA KOFNMOHKU

8.1 oToBAT ABa TUNa HacadokK (04Ha cocTouT U3 xpomocopba W ¢ HaHeceHHbIMK Ha Hero 10 % Macc.
OUMeTUNNoNMcUnoKcaHa, gpyras — xpomocopb P ¢ HaHeceHHbIMU Ha Hero 20 % macc. TCEP), ncnoneays
cnegyoLime npoueaypsl.

8.1.1 Hacapgka ¢ AMMeTUNNONMUCUNOKCAHOM

BsselunsatoT 45 r xpomocopBa W 60/80 mell 1 nomeLlaoT B Konby BmecTuMocTsio 500 cm® no 5.11.
PacTtBopsatoT 5 r guMeTunnonucunokcaHa B npubnusntensHo 50 cm® xnopodopma (Mpepynpexae-
Hue — MoXeT Np1MBeCTU K CMepTU Npu NpornaTeiBaHui. BpegeH npu BabixaHun). MepeHocsaT noayyYeHHbINR
pacTBop AUMeTUnnonucunokcaHa B xnopodgopme B Konby, cogepxawyto xpomocopbd W. MpucoegunHsitot
konby k ucnapurtento (5.10), nogkmoyaT BaKyyMHYIO JIMHWUIG L 3anyckaloT gsuraTtens. BknwovawT uHdpa-
KpacHyto namny 1 obecneynsatoT TWaTenbHoe NepeMeLlnBaHne HacagKun 40 ChiMyyYero COCTOAHNS.

8.1.2 Hacagkac TCEP

BssewuneatoT 80 r xpomocopBa P 80/100 melu 1 noMelaoT B KonBy BMecTUMoCTbio 500 cm® no 5.11.
PacTeopsatoT 20 r TCEP 8 200 cMm® MeTaHona U NepeHocAT B konby, coaepxallyto xpoMocop6 P. MpucoeanHAGT
kondy k ucnaputento (5.10), nogknoyaoT BaKyyMHYIO IMHUIO U 3anycKatoT ABuratenbs. BkrovatoT nHdgppakpac-
Hyto namny n obecneynBaloT TWaTeNbHOe NepemMellBaHmMe Hacagkn OO ceinydero coctosHus. He cnegyet
HarpesaTtb Hacadky Bbiwwe 180 °C.

9 MNMoparoroBkKka KOMOHKU

9.1 Ou4yucTKa KONMOHKU

OunLLaloT KOMOHKY M3 HepaBetolleid cTanu crneaylowmm obpasoM: NpucoeanHSAT MeTannMYeckyro
BOPOHKY K OHOMY KOHLY KOMOHKMW. [lepKaT Unu ycTaHaBnMBatOT CTalNbHY0 KOMNOHKY B BEPTUKaTbHOM Mooxe-
HMK 1 NMOMeLLaloT cTakaH Ana CinBa Nnof BbIXOAHOW koHel, TpyGku. MponyckaloT Yepes BOPOHKY NpUMepHO
50 cm® guxnopmeTaHa (MpeaynpexaeHne — BpeaeH npu BabIxaHUA. Bbicokre KOHLEHTPaLMM MOTYT BbI3BaTh
NoTepto CO3HAHNA UMM CMepPTh.) U NO3BOSAICT eMy NpoTeKkaTb Yepes CTanbHYH KOMOHKY B CTakaH Ansa crnvBsa.
MoBTopsAoT NpoLeaypy NPoMbIBKY, Ucnonbaya 50 cmd aueToHa (MpegynpexaeHue — BpeaeH npy BAbIXaHWK.
BbICOKMe KOHLIeHTpaLMN MOTYT BbI3BaTb NMOTEPHO CO3HAHUA UMW CMepTb). YAansaT BOPOHKY U COeaNHAT
CTanbHYH0 KOMOHKY C BO3AYLUHOW MUHWUEN NPy NOMOLLIM BUHUTOBOW TpyBKW. Y aanatoT pacTBOpUTENb U3 CTarlb-
HOM KOMOHKK, NpoAyBas NPodUNbTPOBaAHHBIM BO3AYXOM, He CoAepXKallluM Macria, U UCToNb3ys BakyyM.

9.2 3anonHeHue KONMOHOK

KonoHku A u B anga yctaHoBKkM B XxpomMatorpad rotToBaTt otaenbHo. Kononky annHoin 0,8 m (konoHka A)
3anonHAT Hacaakon ¢ gumeTunnonuennokcaHom (8.1.1), konoHky anvMHon 4,6 m (konoHka B) — Hacaakon ¢
TCEP (8.1.2) cnegytowm obpa3som: 3aKpblBatoT OANH KOHEL, KaXKO0W KONTOHKM HeBONbLIMM TaMMOHOM U3 CTEeK-
MOBOMOKHA M COeAUHAIOT 3TOT KOHEL, C UCTOMHUKOM Bakyymavepes Tpyoky, HabuTyo cTeknoBonokHoM. Kapyro-
MY KOHLY KOMOHKMA C MOMOLLLIO KOPOTKOW BUHUIOBOW TPYOKM NpUCOeaNHAIOT ManeHbKyo NonMaTUIeHoBYO
BOPOHKY. Co3fatoT BakyyM UYepes BOPOHKY 3ackinaroT COOTBETCTBYIOLMA HAacagovHbIN MaTepuan Ao NornHoro
3anofHeHWs KOMOHKK. [N ynroTHeHWa Hacadku npy 3anonHeHnn BUGpUPYIOT KOMTOHKY € MOMOLLbIO 3M1eKTpu-
yeckoro Bnbpatopa. CHAMaKT BOPOHKY U OTKIOYAOT UCTOMHWUK Bakyyma. YOansoT cBepXy KOMOHKA 6 MM
(1/4 groima) Hacadky 1 BCTaBMSOT TAMMOH U3 CTEKITOBOSOKHA.

6
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10 KomnoHoBKa annapaTa 1 ycTtaHOBrneHue paboumx ycnoBum

10.1 KoHaMLMOHUpOBaHUE KOMOHKU

YcTaHaBnMBaloT KONTOHKM A 1 B, kak nokasaHo Ha pucyHkax 1 unv 2, B COOTBETCTBUM C BbIDpaHHOM cucTe-
Mon (cM. 5.1). He noacoeauMHAKOT BBIXOQHOW KOHeL, KONOHKM B kK AeTekTopy A0 3aBepLueHns KOHOULNOHUPOBa-
HUsA. MponycKkaloT Yepes KOMOHKY renuil ¢o CKOpOCTbo NpUBnusnTensHo 40 cM3/MUH. KoHAULMOHUPYIOT
KOMOHKY NpY yKasaHHbIX 3Ha4YeHUsIX TeMnepaTypbl B TeUeHNe yCTaHOBEHHOMO BpEMEHN.

TemnepaTtypa, °C Bpewms, 4
50 1/2
100 1/2
150 1
170 3
10.2 COGopka

MoacoeanHsAOT KONMOHKY B k geTekTopy. PerynupytoT pabodne ycrnosus, NpMeeaeHHble B Tabnuue 1, Ho
He BKIoYatoT geTekTop. MpoBepaoT repMeTUYHOCTL CUCTEMBI.

10.3 PerynupoBKa CKOpPOCTU NOTOKa

10.3.1 YcTaHOBKa CUCTEMbI KOJIOHOK A5l o06paTHOM NpoAYyBKU Nog AaBleHUeM (CM. pUCYHOK 1)

10.3.1.1 OTkpbiBatoT KpaHbl A 1 B 1 3akpbiBatoT kpaH C; ycTaHaBNUBAaT perynaTop nepBUYHOro aAas-
neHus Ha Tpebyemylo CKOpOCTb NMoToka (cM. Tabnuuy 1) Yyepes cUCTeMY KOMOHOK [Mp1 MaHOMeTpUYecKoM
AasneHun npubnuantensHo 205 klMa (30 psi)]. MamepsatoT ckopocTb NOTOKa Ha BbIXOAe AeTeKTopa (CTopoHa
obpasua). Cneaar sa aasneHnemM Ha gatyuke Ge.

10.3.1.2 3akpbiBatoT KpaH A, oTKpbIBatoT KpaHbl B n C. 3HaveHue gasneHus Ha aatuuke G, AOHKHO cpa-
3y ynacTb A0 Hynsi. B npOTUBHOM crydae OTKPbIBAKOT UrofbvaThli Knanax, noka asneHue He yrnageT 40 Hynsl.

10.3.1.3 3akpbiBatoT KpaH B. YcTaHaBnuBaoT gaBneHne Ha BTOPUYHOM perynsitope Takum obpasom,
yto6bl NokasaHue aatunka G, Haxoaunock Ha 3,5—7 klMa (0,5—1 psi) Bbiwe 3HaveHus, Habnioaaemoro
B 10.3.1.1.

10.3.1.4 OTkpbiBaloT KpaH B 1 perynupytoT KOHTPOMbHBIA UrofibYaThld KnanaH Ha Belxode obpaTHon
npoayskuM Ao Tex nop, noka AasneHue Ha datuuke G, He NpubnnsUTCA K MaHOMEeTPUYECKOMY AaBMeHUo
14—28 «lMa (2—4 psi).

10.3.1.5 TNpsamon noTok

OTkpbiBatoT kpaHbl A n C, 3akpbiBatoT kpaH B (cM. pucyHok 1, B1).

10.3.1.6 Ob6paTHasi npoayBka

3akpbiBatoT KpaH A OTKPbIBaKOT KpaH B [Mpy nepekntoyeHnm ¢ npsiMoro noToka Ha obpaTHyro MpodyBKy He
OO/MKHO ObITb CMeLLeHNs HyneBOoW NUHUA. Tpr HanMYUM CMELLeHUS] HYNIeBOR NMHWUMW crerka yBenuumsaoT
JaBneHne BTOPUYHBIM PerynsaTopomM (CM. pucyHok 1)].

10.3.2 YcTtaHOBKa cuUCTeMbl KOJMIOHOK ANsA obpaTHOM NpoAyBKU C MepekniovYeHueM KrnanaHoB
(cM. prCyHOK 2)

10.3.2.1 YcTaHaBnuBaroT KnarnaH B pexuM MpsiMoro NoToka (CM. pucyHok 2, B1) U perynupytoT KOHTpOnb
notoka A Takum 0bpasoM, UTo6bI NoNy4nTL TpebyeMyto CKopocTe NoToka (CM. Tabnuuy 1). MamepstoT ckopocTb
noToKa Ha BbIXxode AeTeKkTopa (cTopoHa obpasua).

10.3.2.2 YcTaHaBnMBaloT KnanaH B nosvuuio obpaTHOM npogyBku (CM. pucyHok 2, B2), namepsiiot
CKOPOCTb NOTOKA Ha BbIXxoAe AeTekTopa (CTopoHa obpasua). Ecnu ckopocTb NoToka nsMeHnnach, perynupyoT
CKOPOCTb NoToka B Taknm o6pasom, 4Tobbl oHa oTnnyanacs ot TpebyemMoit He Gonee Yyem Ha =1 cM3/MUH.

10.3.2.3 HeckonbKo pas MeHsAoT NONoXKeHWe KnanaHa oT NpsAMOoro NoToka Ha obpaTHY NPoayBKy U
HabnodaeT HyneBy NMHWULG. He 4o/mkHO BbITh cMeLLeHns Uy Apeida HyNeBon NIMHUM Nocre nepBoHaYarb-
HOro nepekniodeHus knanaHa, Npoucxoasilero oT NoBbIWeHUa gasneHns. MNpu cMmeleHnn Hyneson nNnMHUN
perynupytoT noTok B (cnerka yBenuunsaroT UMM YMEHbLLAKT) 40 YCTONYMBOCTN HYIEBON NNHUU (MOCTOAHHBIN
apend MoXeT ykasblBaTb HA HErepMeTUYHOCTb CUCTEMBI).

10.4 OnpepeneHue BpeMeHU NepekniovYeHUA Ha 06paTHYIO NpoayBKY

Bpemsi nepekntoyeHnst Ha o6paTHyo NpoayBKy 6yAeT U3MEHSATLCA OMS KaXOoW CUCTEMbl KOMOHOK Y
OOIKHO 6bITh ONpefeneHo akcnepuMeHTaneHo Mo criegytowen npouenype. FoToBAT cmeck U3 5 % 06. H-HoHa-
Ha B n3ookTaHe. Mcnonbays npoueaypy Beogda npobl, npueenerHyto B 11.4 ans sbibpaHHon cuctemel (10.3), B
pexxuMe NPSIMOro NoToKa BBOAAT 1 MKIT pacTBopa H-HoHaHa B U300kTaHe. 3annceiBaloT XpoMaTorpammy 10 Tex
nop, Noka H-HOHaH He 3NIUPYETCHa U CUrHanN OeTekTopa He BepHeTCsl K HyNeBon NMHUU. N3mMepsatoT Bpems B
cekyHOax oT BBoAa Npobbl 4o BO3BpaLleHWsi cUrHana getekropa K HyfieBon IMHAN MEXAY NUKaMU M300KTaHa U
H-HOHaHa. B 3Tol ToUKe JOITKEH 3MoMpOoBaTbCs BECb 300KTaH 6e3 H-HoHaHa. MonoBmMHa yCTaHOBIEHHOTO 3Ha-
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YeHNA BpeMeHW O0JDKHa ObITb r|p|/|6n|/|3|/|Teano paBHa BpeMeHW nepekrnoyeHna Ha 06paTHy+o npoayBKy M
coctaenatb oT 30 go 60 c. nOBTOpﬂl'OT aHannsa, BKo4Yad BBo4 I'Ip06bl, 1 B npeaBapUTENbHO onpegerieHHoe
Bpemsd nepekni4akoT CUCTEMY B PEXNM OGpﬁTHOIZ npoayBKW. B pesynbTaTte nonyvyarT XpoMaTorpamMmmy U3o-
OKTaHa 1 HebOoMNbLION MUK (I/IJ'II/I nonHoe OTcyTCTBI/Ie) H-HOHaHa. npl/l HeobxoaMMoCTH npoBoAAT AONOJTHUTE b=
Hble aHalln3bl, perynmpya BpeMA NepekrovYeHna Ha 06paTHy+o npoayBky OO0 OOCTUMXKEHUA MOJTHOro
SNIONPOBaHNA U30OKTaHa U NOJTHOIo OTCYTCTBUA UITA HE3HAYNTESIbHOIo KoJIn4eCcTBa A-HOHaHa. YcTaHoBMNEH-
HO€ 3HavYeHne BpeMeHn nepeKkntovYeHnd Ha 06paTHy+o npoayBKy 1 npoueaypbl NepeKknioyYeHNa KoaHoB crnegyet
MCMOJb30BaTb BO BCeX nNocrnedywmnx KaJ'II/I6pOBKaX naHanmsax.

11 KanubpoBka v cTaHgapTusauus

11.1 CtaHaapTHble 06pasubl

OTOBAT ceMb cTaHAapTHLIX 06pas3LuoB, cogepxawmx oT 0 % 06. Ao 5 % 06. 6eHsona 1 ot 0 % 06. ao
20 % 06. Tonyona. [lns kaxaoro ctaHaapTHOro obpasiia B MepHyto konby BMecTUMocTbio 100 cm® nomellatoT
ykasaHHbI B Tabnuue 2 o6bem 6eH3ona 1 Tonyorna, A0BOAAT 40 METKUA M30OKTaHOM (2,2,4-TpUMeTUNNeHTaH).
Mpun aTOM BCe KOMMOHEHTHI U NabopaTopHasi Nocyfa OOMKHBI MMeTb TEMMEpPaTypy OKpyKatoLel cpebl.

Tab6nwunua 2— NpurotoBreHne ctaHAapTHLIX 06pa3LOB

CopepxaHue beHsona CopepxaHue Tonyona
% 06. cm® % 06. om®
5,0 5,0 20,0 20,0
2,5 2,5 15,0 15,0
1,25 1,25 10,0 10,0
0,67 0,67 50 5,0
0,33 0,33 2,50 2,50
0,12 0,12 1,0 1,0
0,06 0,06 0,5 0,50

11.2 KanubpoBo4Hble cMecH

B mepHyto konby BMecTUMOoCTbio 25 cM3 oTmepstoT 1,0 cm3 MEK 1 3anonHsaoT 4o MeTKM NepBbIM cTaHaap-
THbIM 06pasuom (cM. 11.1). AHanornvyHbIM 06pasom roToBAT BCE CMECH.

MpumedvyaHue 2— MOXHO UCMOMNb30BaTh UMEIOLLMECH B Npoaaxe KanmbpoBOYHble CTaHAAPTbI, B TOM YMCe
npeaBapuTENbHO CMELaHHbIe C BHYTPeHHUM ctaHaapTom MEK.

11.3 XpomaTtorpaduyeckuin aHanus

Kaxayto kanuBpoBoUHY CMECh aHanmMsnpyoT B YCNOBUSX, YCTaHoBMNeHHbIX B 10.4, Ucnonbaya cneayio-
Wwre npoLeaypbl BBoda obpasua.

11.4 BBopgob6pasua

11.4.1 PekomeHayeTCs NPUMEHSITb aBTOMaTUYECKY0 cucTeMy BBoda obpasua. Npn HeobxogumocTu
py4HOro Beogda obpasua 4nsl Nofy4eHUst OCTPLIX CUMMETPUYHBIX MMKOB UCMOMb3YT NpoLuedypy BBoAa, yKa-
3aHHylo B 11.4.2.

11.4.2 MNpoMbIBalOT MUKPOLLIMPUL, BMECTUMOCTbIO 5,0 MK He MeHee TpeX pas aHanmanpyemon cMechio,
a3aTemMHabupatoT BHero npubnuantensHo 3,0 Mk obpasua (M3beratoT nonagaHuns B LLNPULL Ny3bIpbKOB BO34Y-
xa). MegneHHo yaanstoTyacTe 06pa3ua, 4Tobbl B npuue ocTanock 2,0 MK, BEITUPAKST UMy TKaHbIO MOTBOOAT
nopLleHb, YTo6bl BNyCTUTb 1—2 MK BO34yXa B WNpuUL,. BCTaBnswoT nrny wnpuua Yepes Komnavok centbl Xpo-
maTorpada 4o ynopa, 3ateM BBOAAT obpasel, M cpasy yaansioT WNpuL, U3 xpoMaTorpada.

11.5 Kanu6poBka

WamepsitoT nnowagn nnkoB 060oMx apoMaTU4eCckuX yrineso4opoaoB U NoLwaab NMka BHYTPEHHero ctanx-
aapta (cm. 12.4). BbluMCAA0T COOTHOLIEHWE NITowWaan nuka bexnsona k nnowagun nuka MEK. CtposT rpadcuk
3aBUCUMOCTU KOHLLeHTpaLun 6eH30Ma 0T COOTHOLLEHWS Nowaan nuka beHsona k nnowaaun nuka MEK. Mposo-
OSIT Takue e BblYMCeHNs U cTposT rpadhuk ans tonyona. MNpumep npuesefeH Ha pucyHke 3 M B Tabnvue 3. 3710
crnedyeT BbINOMAHATL 4S8 NOATBEPXKAEHUS NMPaBUNBHOCTU paboThl XpoMaTtorpaduyueckon cucTemsl, Mpu KOTO-
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p0|7| KOHUEHTpauna KaxKaoro KOMnoHeHTa He npeBbillaeT NUHENHbIA gManasoH OTKIMKa NoboM YacTM CUCTEMBI:
KOJNMOHKW, AeTeKTopa, MHTerpaTtopa n gpyrmx KOMnoHeHTOB. KaﬂMGpOBO‘-IHbIIZ Fpad)I/IKﬂ,OJ'DKeH ObITb TMHENHBIM.

MpumevaHue 3— BmecTto npoueaypsl kKanmbpoeku no 11.5 MOXHO NPOBOANTE KanMBPOBKY C NCMONb30BaHW-
eM XpomaTtorpathn4ecKkon KOMMNbIOTEPHOW CUCTEMBI.

MpumeyaHue 4— Ecnu 6bina yctaHOBNEHa NMMHENHOCTb KaNMOPOBKU, TO rpagyupoOBOYHbIN KOShDULNEHT
MOXHO BbIYUCIIUTL METOAOM HaUMeEHbLLMX KBaapaToB. [peun3noHHOCTb, yCTaHOBIEHHas B pasaerne 15, 6bina nonyyeHa
Ha OCHOBaHUM pe3ynbTaToB, MOMYyHYEHHbIX MO KanMBpoBOYHbIM rpadrkam, ee He crieayeT NPYMEHSTb NPU UCTONb30BaHUN
rpagyvmpoBOYHbIX KO3 DULNEHTOB.

CopepxaHue 6eH3ona, % o0.

5,0

40 /

3,0 /

2,0 /

1,0
/

0,2 0,4 0,6 0,8 1,0 1,2 14 1,6 1,8

CooTHoleHne = [1nowaab nuka 6exsona
Mnowaab nuka MEK

PucyHok 3 — TunuyHas kanmbpoBoYHas kpusasi 6eH3ona (onpeaensitoT A5 KaK40W aHanmuTUYecKom CUCTEMbI)

Tab6nunua 3— MNpumep 3aBUCMMOCTHM NNOLLAAN NMUKa OT cogepkaHust 6eHsona n MEK

Mnowaab nuka c .
CopepxaHue beHsona, % 06. OOTHOLLEHWE NrioLuaneu
nukos 6eH3on/MEK
BeH3ona MEK

50 7508 6256 1,200
2,5 3874 6457 0,600
1,25 1991 6401 0,311
0,67 1052 6537 0,161
0,33 516 6532 0,079
0,12 183 6324 0,029
0,06 93 6166 0,015
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12 MpoBeaneHue UCNbITaHUN

12.1 MNMoparoToBka ob6pa3ua

OTMmepstoT TodHo 1,0 cm® MEK 1 noMellatoT B MepHYo KonBy BMeCTUMOCTLI0 25 cm3. 3anonHawT Ao
METKM UCMbITYyeMbIM 06 pasLoM 1 TLaTelbHO NepemMeLUmBaloT.

12.2 XpomaTorpaduyeckum aHanus

XpomatorpadupytoT obpasel, ncnonb3ys Bpems obpaTHOW NpodyBku, onpegeneHHoe no 10.4, nnpoue-
aypy BBoga o6paszua no 11.4. KpaHbl OMKHBI ObITe NepekmtodeHbl B pexxium o6paTHOW NpodyBKX BO BpeEMS,
onpegenexHoe B 10.4, ans Toro, 4Tobbl HexxenaTebHble KOMMOHEHTHI He MOCTYNanu B KOMOHKY B.

12.3 UHTepnpeTauusi xpoMaTorpaMmmbl

WaeHTudnumpyloT Ha xpomaTorpaMMe nuki 6eHs3ona, Tonyona u BHyTpeHHero ctaHgapta MEK no
3HaYeHUSIM BpeMEHN yaepKUBaHUs cTaHaapToB (KanubpoBOYHbBIX cMecen).
MpumMmeyaHue 5—opsgok anoMpoBaHKs KOMNOHEHTOB: HeapoMaTudeckne yrnesogopogbl, 6eHson, MEK

M TONyon npu UCnonb3oBaHun avmertunnonucunnokcadHa v TCEP. MNpumep TMnu4HONM XxpoMartorpammbl NpvBedeH Ha
pucyHke 4.

Y UL

I T T T T T T T T T T T T T T T T T T T T T T T 1
2 4 6 8 10 12
Bpems, MuH

0 — obBpartHas npoayBka; T — HeapomaTuyeckue yrnesogopodbl; 2 — 6eHson; 3 — MEK (BHyTpeHHWI cTanaapT); 4 — Tonyon

PucyHok 4 — lNpumep TMNMYHOW XpoOMaTorpaMmebl

12.4 UamepeHue nnowagm
WamepsitoT nnowagn nMkoB apomMaTUdecKnx yrnesogopodos 1 nuka MEK obbiuHbEIMM MeTodamu.

MpumeyaHwue 6 —peunsanoHHOCTb B pasgene 15 ycTaHOBNEeHa Mo A4aHHbIM, NONyYeHHbIM C UCNONb30BaH-
€M 3IEKTPOHHbIX UHTEIPaTOPOB MITN KOMIMbIOTEPOB. [PeLn3MOHHOCTb He CrieyeT NPUMEHSATL, ECIY UCMONb30BaHbI ApYyrne
METOZbl UHTENPMPOBaHWS UINU N3MEPEHUS MITOLLLAAN NUKA.

13 BbluncneHus

13.1 BbluMCNAOT COOTHOLLEHMA Nnowaaei nukos 6eHsona u Tonyona k nrowaaun nuka MEK. Mo coot-
BETCTBYIOLLEN KanMBpoBOYHOM KPUBOW, NCMONb3YS 3HAYEHWUSI BbIMUCIIEHHBIX COOTHOLUEHWUIA MoLaaen NMKoB,
onpeaensaoT coaepxaHue 6eHsona u Tonyorna B NpoLeHTax no obbemy.

10
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13.2 Mpu HeoBX0ANMOCTHU BbipaXkeHWUs1 coaepkaHus beH3ona u Tonyona, % macc., TPUMEHSIIOT criegyto-

wme cpopmynei:

coaepxaHue 6ersona = (V;/D) - 0,8844,

roe V, — coaepxaHue 6eHsona, % 06.;
B

D — oTHOCUTENbHasi NNoTHOCTL obpasua npu 15,6 °C/15,6 °C (60 °F/60 °F);

cogepxarue Tonyona = (V;/D)-0,8719,

rae V. — coaepxaHue Tonyona, % 06.;

D — oTHOCUTeNbHasi NNoTHOCTL obpasua npu 15,6 °C/15,6 °C (60 °F /60 °F).

14 lpoToKon ncnbiTaHUK

14.1 3anucbiBaloT cogepxaHue beHsona 1 Tonyona ¢ TouHocTele Ao 0,01 % 06.

15 MpeunsnoHHOCTb U CMeLLeHne

()

2

15.1 [Ons o60ocHOBaHWSA NPUEMNIemMocTh pe3ynbTaToB ¢ 95 %-HOW OOBEPUTENBHON BEpPOATHOCTLIO
MCnonb3yoT cneayowme kputepun. MNonbsoBaTtens 4OMKeH BeIbpaTh NPELN3UOHHOCTE, COOTBETCTBYIOLLYHO

Onana3oHy KOHUEeHTpauun onpegendaemMoro KOMnoHeHTa.

15.1.1 MNMoBTOpsAIeMOCTL 1
PacxoxaeHue pesynbTaToB ABYX NocnegoBaTenbHbIX UCNbITaHUA, NOMYYEHHBIX OOHUM 1 TEM Xe onepa-
TOPOM Ha O4HOW U TOM e annapaTtype Npu NOCTOSIHHBIX pabounx yCroBUAX Ha MOEHTUYHOM UCMLITYEMOM MaTe-
pnane B TedeHWe ANUTENLHOrO BPeMEeHW Npu HOpManbHOM U NpaBUMbHOM BbIMNOMHEHUM MeToda, MOXeT

npeBbilWaTb 3Ha4YeHUA, npnBegeHHbIe B Tabnuue 4, TONbKO B 0AHOM cny4vyae ns 20.

Tab6nwunua 4 —lNoBTOpsieMOCTb r

KomnoHeHT CopepxaHue, % 06. MNMosTopsiemMocTb Homep npumeqanus
BeHson OT1 0,1 go 1,5 BKNtou. 0,03(X) + 0,01 7
BeHson Cs. 1,5 0,03 8
Tonyon OT1 1,7 go 9 BKntou. 0,03(X) + 0,02 7
Tonyon Cs.9 0,62 8
MpumedyaHune—X— cpegHeapndMeTNHECKOe 3HAYEHNE CoAePKaHWs KOMMNOHeHTa, % 06.

15.1.2 Bocnpouszsogumoctb R
PacxoxaeHue pe3ynsTaTtoB ABYX eUHUYHBIX U HE3aBUCUMBIX UCMBITAHUIA, MONYyYEeHHbIX pasHbIMKU onepa-
Topamu, paboTalcwumMM B pasHbiXx nabopaTtopusix Ha WOEHTUYHOM WUCMBITYEMOM MaTepuarne B Te4yeHue
ONUTErNbHOro BpeMeHU Npu HopMansHOM 1 NPaBUIIEHOM BbINOMTHEHUM MeToAa, MOXEeT NpeBbIWaTh 3Ha4YeH s,

npvBedeHHble B Tabnuue 5, Tonbko B ogHoM cnydae 13 20.

Tab6nwunua 5— Bocnponssogumocte R

KomnoHeHT CopepxaHue, % 06. BocnpoussognmocTts Homep npumeqanus
BeHson OT1 0,1 go 1,5 BKNtou. 0,173 X+ 0,01 7
Benson Ce. 1,5 0,28 X 8
Tonyon OT1 1,7 go 9 BKntou. 0,12(X) + 0,07 7
Tonyon Cs.9 1,15 8
MpumedyaHune—X— cpegHeapndMeTNHECKOe 3HAYEHNE CoAePKaHUs KOMMNOHeHTa, % 06.
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MpumeuvaHnune 7— [ns Toro 4tobbl OTPA3NTL M3MEHEHUS B cocTaBe GeHanHa, B 1994 r. Gbina ycTaHoBNeHa
NpPeun3noHHOCTb MeToAa C UCNONb3oBaHneM 00pa3LoB 6eH3NHOB 6e3 OkcUreHaToB, a Takke obpasuoB 6eH3NHOB, coaep-
XKalwux okcureHatbl (NpocTole 3UPbl, TakMe Kak MeTurn-mpem-0yTnnoBbl 3cup, TUN-mpem-6yTUnoBbii acmp u
MeTWUI-mpem-amunoBbin 3cup). MNpeun3noHHOCTb He UCTONb3YOT NPUW UCTIbITAHUW GEH3WMHOB, KOTOPLIE MOTYT CoAepXKaTb
CNMpThI. YCTAHOBIEHHYO NPELM3NOHHOCTB MOXHO MCMONb3oBaTh Npu cogepxanumn 6ensona ot 0,1 % 06. o 1,5 % 06. n
Tonyona ot 1,7 % 06. 0o 9 % 06. Coctas 06pa3uoB 1 pe3ynbTaTbl COBMECTHOIO UCCIe0BaHUs NPUBEAEHbI B CCNeaoBa-
Tenbckom oT4eTed).

MpumevaHnue 8—TllpeunsnoHHocTb Gbina ycTaHOBEHA C WCMOMb3OBaHUEM TOBaPHbLIX aBTOMOOMITBHbLIX
6eH3uHoB, NpMobGpeTeHHbIX B cBOGOAHON Npogaxe. [peun3noHHOCTL crieyeT UCTOoNb30BaTh, ecrnv cogepaHue 6eH3ona
npeebiwaet 1,5 % 06., a Tonyona — 9 % 06. CoctaB 06pa3uoB 1 pe3ynbrarbl COBMECTHOIO UCCINEL0oBaHNs NpYBedeHbI
B MCCreaoBaTernbCckoM oTHeTe [cM. cHocky 3)].

15.2 CMelleHue

CwmelleHne He YCTaHOBJIIEHO, T. K. OTCYTCTBYET I'IpI/IeMJ'IeMbIIZ CTaHﬂ,apTHbM MeToa AnAd nsmMmepeHund cMme-
LeHnda HacTodlero metoaa.

3) MopTteepxaaowme AaHHsle MOxHO nonyunte B ASTM International Headquarters npu sanpoce uccnegosa-
Tenbckoro otyeTa RR: D02-1042.
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MpunoxeHue X1
(cnpaBo4Hoe)

PaszgeneHue 6eH3ona u ataHona

X1.1 O6wme nonoxeHus

X1.1.1 MpucyTcTBUE 9TaHOMNa MeLUaeT onpeaeneHunio coaepkaHusi 6GeHsona no HacTosiemy metoay. CyulecteyeT
psia MoaudMKaLMiA HacTosILLEero MeToAa UCTbITaHWI, UCNOMb3yeMblX Ans pasgeneHusn 6eHsona u aTaHona. Hactoawee
npunoxeHue sBnaeTcs MoaudukaLmen JokyMmeHTa, npeanoxeHHoro EPA Q&A.

X1.2 Moaudmkaumsa A

X1.2.1 Vcnonb3ytoT TpY KOMOHKMU B credytollen nocrneaoBaTensHOCTU.

X1.2.1.1 KonoHka 1 gnuHon 1,524 m (5 cdyTOB), BHYTpeHHUM anameTpom 3,175 mm (1/8 gronma), cogepxkaluasi
Hacagky MeTUNCUINNKOH Ha XxpoMocopbe (10 % OV-101 Ha xpomocopbe PAW 80/100 mew).

X1.2.1.2 KnanaH.

X1.2.1.3 KonoHka 2 anuHon 1,524 m (5 ¢yToB), BHYTpeHHUM anameTpom 3,175 mm (1/8 gronima), cogepkaluasi
Hacagky TCEP, HaHeceHHyto Ha xpomocopb (20 % TCEP Ha xpoMocop6e PAW 80/100 meLw).

X1.2.1.4 KonoHka 3 pnuHon 4,572 m (15 cyTOB), BHYTpeHHUM anameTpoMm 3,175 mm (1/8 glonma), cogepxkaluasi
Hacagky Carbowax 1540 (15 %), HaHeceHHy0 Ha xpomocopb W 60/80.

X1.2.1.5 [detekTtop.

X1.2.2 TNpu aTom obLwas AnvHa KonoHku yeenuumeaetca Ha 1,524 m (5 dpyToB). MicxoaHyto konoHky TCEP anuHoi
4,572 m (15 cbyTOB) 3aMeHs0T ABYMS KonoHkamm obLwen anmHon 6,096 m (20 dyToB), coegUHEHHBIMU NOCNeAoBaTENbHO
WY 0gHON YNMOTHEHHOW KONMOHKOM AnnHomn 6,096 M (20 coyToB) ANS UMUTUPOBaHUS ABYX KONOHOK. O6beaUHEHHYI0 KOMOH-
Ky AnuHom 6,096 m (20 cyToB) COeAMHAT TakMM e 06pa3oM, Kak U KOMoHKy ¢ Hacagkon TCEP anvHon 15 cyTtoB, 3a
UCKIIOYEHUEM TOTO, YTO KoHeL, 06beanHeHHoM konoHkM TCEP HanpaensaoT kkpaHy (koTopbiv padMellaeT koHe, Carbowax
nepegd aeTekTopom). CxeMa coeguHEHWs KpaHa ¢ KoMoHKaMy npuBeaeHa Ha pyucyHke X1.1.

9
2 NIy, NTITY, [o}
‘ 10 11

6

1 — BBOA (nogava) renus; 2 — REG (perynaTop); 3 — Bbixoa; 4 — nepemMeHHbIn Apoccenb; 5 — Bxoa ¢ Hacagkow; 6 — konoHka 1

(OV-101) v nporpammupyembI TEPMOCTAT HACaA0UYHOW KOMOHKK; 7 — konoHka 2 (TCEP) n nporpaMmmMmupyembii TEpMOCTaT HacagouHom

KONOHKK; 8 — konoHka 3 (Carbowax) v nporpamMmmupyembii TepMoCTar HacafovHOW KOJNOHKKU; 9 — AeTEKTop Mo TEnnonpoBoAHOCTH;
10 — EPC (anekTpoHHO-NMHEBMaTUYeCku perynatop); 77 — nogava rasa-HocuTens

PucyHok X1.1 — Cxema coeIMHEHUSA KpaHa C KONOHKaMu

X1.2.3 BHyTpeHHUI cTaHaapT 2-6yTaHoH (MeTUNaTunkeToH unu MEC) sameHsitoT Ha 6yTaH-2-on (8mop-6yTUNoBbIN
cnupT nnu SBA).

X1.2.4 Vcnonb3ytoT criegylone U3MeHeHus razoxpomaTorpacudeckmx napameTpoB:

- TeMnepartypa KonoHKN — u3otTepMuyecknin pexinm, 135 °C;

- JaBreHne B FONOBHOM YacTu KOMOHKM — NpubnuantensHo 448,16 klMa (65 psi);

- 06beMHasi CKOPOCTb MOTOKa — NPUBIN3NTENBHO 26,6 cM3/MUH.

X1.2.5 XpomaTorpammMa o6pasua c Ucrnonb3oBaHnem MogudukaLmv npuseeHa Ha pucyHke X1.2.

X1.2.6 TNpeLn3noHHOCTb NonyYeHa Ha OCHOBaHUM pe3ynbTaToOB UCMbITaHUIA B TPEX pa3Hbix NabopaTopusx, kaxaast
U3 KOTOPLIX aHanu3npoBana pasHblie 06pasLbl. bbino onpeaeneHo cpefHekBagpaTUHECKOe OTKITOHEHUE NOBTOPAEMOCTH,
paBHoe 0,02 % 06., Anst 6eH30na Npu UCNonb3oBaHUM JaHHON MoaudmrkaLmMm MeToda. BocnponasoaMMOCTb He YCTaHOB-
neHa.
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Yucno TeopEeTUYECKNX Taperiok
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50000 [J 2
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r T T T -r -r— T * -r ™ T

0 2 4 6 8 MUH

—
4

1 — a1aHon (5,489 muH); 2 — 6eH3on (5,992 muH); 3 — emop-6yTunoebin cnupT (6,346 MuH); 4 — Tonyon (7,306 muH)

PucyHok X1.2 — lNpumep xpomaTorpammel

X1.3 Moaundwmkauuna B

X1.3.1 AnbTepHaTUBHbIN KOMMIeKT koroHkn?) 6uin paspabotaH aAnst 6onee TOYHOro onpeaerieHus coaepXaHust
GeH3ona B 6eH3MHe, cCoAepXKallem 3TaHor.

Takas nnm paBHOLEHHas KONOHKa JomkHa obecnevnBaTh NonyyexHve paspellatoei cnocobHoctm R 6onee 3,00
Npwv BbINOSHEHWW ycnoBui no X1.3.3 ans UcknioueHusi NnepekpbiBaHvsi MMKOB 3TaHona u 6eH3ona. AHanutnyeckasi Haca-
JOYHasi KONMOHKa COAEPXKUT 3anaTeHTOBaHHY0 xpomaTorpadudeckyto pasy. KomnnekT AByX KONOHOK [CM. CHOCKY 4)] MOX-
HO MCMONb30BaTh Ars onpegenexHns cogepxannsi 6eHsona B 6eH3vHe ¢ 3TaHonom unu 6e3 Hero. HagexxHOCTb KOMMNIeKTa
KOMOHKM TakxXe Mo3BOJSAET UCNOMNb30BaTh B KAYECTBE rasa-HocuTerns a3oT 6e3 nonyyYeHnst HeraTUBHbIX aHanUTUUYeCKuxX
pe3ynbTaToB (CM. pucyHok X1.3).

T T T T T T T T T T T T T T T T T T T T T T T T T T T T

12,0 13,0 Bpemsi, MuH

17— 10 % OT BbICOTHI NUKA

PucyHok X1.3 — Yucno cummeTpumn ataHona

4) EQHCTBEHHBIM MOCTABLLMKOM KOTNOHOK B HacTosiee Bpems siensietca Restek, Inc., 110 Kpyros Benner, Benb-
OoHT, NeHcnnbBaHus, 16823.
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X1.3.2 KoMnnekT U3 AByX KONOHOK NPUMEHSI0T B Nopsiake, NpuseeHHOM Ha pucyHke X1.4.

2
S
: 2
S

10

6

1 — nogava renvsa; 2 — REG (perynstop); 3 — Bbixoa; 4 — nepemeHHbIn gpoccent; 5 — Bxoa ¢ Hacaakow; 6 — KonoHka 1, nporpam-
MUPYEMBbIV TEPMOCTAT HACAA0YHON KONOHKK; 7 — KOMNOHKA 2, NporpamMmmypyemMbli TEpMOCTaT HAaCcagovYHOW KONOHKKW; 8 — geTekTop no
TennonpoBoAHocTh; 9 — EPC (anekTpoHHO-NHeBMaThYeckni perynarop); 10 — nogava rasa-Hocutens

KonoHka 1 — 10 % RTX-1 Ha Cilcoport 100/120.
KonoHka 2 — lNaTeHToBaHHas konoHka BenzoSep.

PucyHok X1.4 — Cxema pacnonoXeHusi KornoHOK

X1.3.2.1 KonoHka 1 — HenonsipHasi KonoHka ¢ o6paTHOM NpoAyBKow AnuHon 1,8 M (6 byToB), HAPYXHBIM AUaMeT-
pom 3,175 mm (1/8 grorima), BHyTpeHHUM gnameTpom 2 MM (Silcoport 100/120 ¢ HaHeceHHbIM Ha Hero 10 % Rtx 1).

X1.3.2.2 KpaH 06paTHoi NpoayBKu.

X1.3.2.3 KonoHka 2 — aHanutu4eckas KornoHka anvHown 4,76 m (15,5 dyta), HapykHbIM aAnameTpoM 3,175 mm
(1/8 pronma), BHyTPEHHUM UamMeTpoM 2 MM (NaTeHTOBaHHbIN NnonMMep BenzoSep).

MpumMmeuvaHue X1.1 — [donyckaeTca 3aMeHsITb HEMOMSIPHYH KOMOHKY ¢ nonMaMmeTuncunokcaHom (PDMS) ¢
obpatHon npoayekon MXT (Restek) konoHkol anbTepHaTUBHOIO NocTaBLUmMKa. [py 3ToM ANsi NpeAoTBpaLleHNsA U3NULLHe-
ro pa3mblBaHWs rpaHULbI NWKa 3TaHona k 6eH30ny Heo6X0AMMO, YTOGbI KONOHKA U TBEPALIA HOCUTENb, UCMONb3yeMble ANs
noAaroToBku Hacagku PDMS, 6binu AeakTUBUPOBaHbI. B NpoTMBHOM crnyvae ToOUHOE KonnyYecTBEHHOE onpeeneHne 6eH3o-
na 6yaeT 3aTpyaHEHO UMM COBCEM HEBO3MOXHO. [pn MCNONb30BaHUKM anbTepHATUBHOM KOMOHKM 1 Yncno cummeTtpum S
nuka ataHonaHa 10 % ero BbICOTbI He AOMKHO NpeBbIWaThL 2,8.

Yucrno cMMMETPUM 3TaHOMa MOXHO BbIMUCTIUTL MPU MOMOLLM 3MEKTPOHHBLIX YCTPONCTB UMW BPYYHYIO CNeayoLwmum
obpazom (cM. pucyHok X1.3). Yepes BeplUuMHy Nka NpoBOAAT BEPTUKaNbHY0 NHUIC A0 6a30BON NUHWK, pa3aensis MUK Ha
JBe cekuun. 3aTeM U3MepsAIoT BbICOTY NMKa OT ero BepLUnHb! 4o 6a30B0OM NUHUK. [NonyYeHHoe 3HaveHue YMHoXatTHa 10 %
W pe3ynbTupylolllee 3HAYEHWE OTKNaAbIBAlOT BHYTPU NMUKa Bblle 6a30BOW NUHUKU. 3aTeM NpoBOAAT FOPU3OHTAaMbHYIO
NHUIO NapannensHo 6a3o0BoN NMHUK Yepe3 MeTKY, ykaabiBatowyto Ha 10 % oT BbicoThl Nuka. O603HaYaloT BOCXOASLLYIO
rpaHuLy Nuka A HUCXoOALLY rpaHnLy nuka B (cM. pucyHok X1.3). MiamMepstoT paccTosiHMe OT BOCXOASALEN U HUCXOOSALWEN
rpaHuL N1ka o BepTUkanbHom NuHMK Ha 10 % OT BbICOTbI NKKa.

X1.3.3 O6uwananuHa KOMMNMNeKTa u3 ABYX KONMOHOK AonHa 6biTh 6,57 M (21 cyT). HenonsipHyto konoHky ¢ o6paTtHomn
NpoAYyBKON U OCHOBHYIO aHaNMTUYECKyIo KONMOHKY YCTaHaBNMBAIOT, Kak Noka3aHo Ha pucyHke X1.5.

1

0 — matpuua; T — staHon; 2 — 6eHson 1 %; 3 — emop-6yTunoesii cnvpT; 4 — TONyon

PucyHok X1.5 — lNpumMep xpomaTtorpaMmmel (ras-HocuTernb — renmui)
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X1.3.4 BHyTpeHHuii cTangapt 2-6ytaHoH (MEK) 3ameHsitoT Ha 2-6yTaHon (8mop-6yTunoBsin cnnpT unu SBA).
X1.3.5 NameHstoT cnegylowye rasaoxpomarorpaduyeckue napameTpbi:

- TeMnepaTtypa KONMOHKN — U30TepMUYeckun pexum, 135 °C;

- JaBreHUe Ha BXOZeE B KONOHKY — npubnunautensHo 448,15 klMa (65 psi);

- 06beMHasi CKOPOCTb MOTOKa — NPUBNM3UTENBHO 20 CM3/MUH.

X1.3.6 TNpumep TMNOBOW XpomaTorpamMmsbl C reninemM B KA4€CTBE rasa-HoOCUTENS C MCNONb30BaHNEM MogndmKaLmm
nokasaH Ha pucyHke X1.6.

0 — maTpuua; T — ataHon; 2 — 6eH3on 1 %; 3 — emop-6yTnnoBLI CNUpPT; 4 — Tonyon

PucyHok X1.6 — lNprmMep xpomartorpammel (ra3-HocuTernb — asoT)
X1.3.7 MpeunsnoHHOCTb
Mpeun3noHHOCTL NOoNMy4YeHa Ha OCHOBaHUK PE3YNbTATOR UCIMbITAHWIA B TPEX pasHbixX nabopatopusix, Kaxaas n3 koTo-

pbiX aHanu3npoBana pasHoele 06pasubl. Bbino onpegeneHo cpeaHekBaapaTUHeckoe OTKIIOHEHWE NMOBTOPSEMOCTU, paBHOE
0,0038 % 06., ans 6eH3ona npw MCnosnb3oBaHMM JaHHon moaudukaluu. BocnponseoarMocTb He yCTaHOBIEHA.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefileHUA 0 COOTBETCTBUU CCbINTOYHbIX cTaHgapToB ASTM MeXrocygapctBeHHbIM CTaHOapTam

Ta6nwuuya JAA

0O603HaYeHUe CChINOYHOTO
craHaapta ASTM

CTteneHb
COOTBETCTBUSA

OB603HaYEHNE U HAMMEHOBAHWUE COOTBETCTBYHOLLETO MEXTOCYAapCTBEHHOTO
cTaHaapTa

ASTM D 4057

NEQ

FOCT 31873—2012 «Hedptb n HedTenpogykTel. MeTogbl py4HoOro
oT6opa npob»

ASTM E 694

*

ASTM E 969

*

ASTM E 1044

*

ASTM E 1293

*

* COOTBETCTBYOLNI MEXIOCYAApPCTBEHHbIV CTaHAAPT OTcyTCTBYeT. [10 ero npuHATUSS peKkOMeHZyeTCs NCnonb3o-
BaTb NepeBoa Ha PYCCKUI A3bIK AaHHOTO cTaHaapTa.

MpumedyaHune—B HacTosiwel Tabnuue NCNONbL30BaHO crieyiolee ycroBHoe 0603Ha4eHne CTeneHn cooT-

BETCTBUA CTaHOAPTOB:

NEQ — He3kBMBaneHTHble CTaHAAPTHI.
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YOK 665.733+543.272.75:547 .533:006.354 MKC 75.160.20 IDT

KnitoueBble cnoBa: aBTOMOOWMbHbIE M aBMaLMoHHbIE OeH3uHbl, onpeaeneHue coaepkaHus OeHsona wu
Tonyona, MeTo[ rasoBoi xpomaTorpadgun
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