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[lpeancnoBue

Llenu n npuHUmnel cTaHgaptTusauum B Poccuinckon @egepaunm yctaHoneHbl egepanbHbIM 3aKOHOM OT
27 nekabpa 2002r. Ne 184-P3 «O TexHU4YecKoM perynmposaHuy, a npasuna npuMeHeHUsa HaunoHanbHbIX CTaH-
naptoB Poccunckon ®epgepaunn — I OCT P 1.0 — 2004 «CtaHpgapTtusauus B Poccunckon Pegepaunn. OCHOB-
Hble NONTOXKEHNAY

CBepgeHunA o cTaHgapTe

111041 OTOBJIER OTKpbITEIM akunoHepHbIM 00LLIeCTBOM «Hay4HO-1ccrnegoBaTenbCKUU LIEHTP KOHTPOMNS W
anarHoctukn TexHudeckunx cuctem» (OAO «HWU K[o») Ha ocHOBe COBCTBEHHOMO ayTEHTUYHOIO NepeBoja CTaH-
aapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4yecknm koMuTeTOM NO cTaHaapTulaum TK457 «KayecTBo BO3gyxa»

3 YTBEP>XOEH N BBEOAEH B OEVNCTBWE Mpukaszom degepansHoro areHTCTea Mo TEXHUYECKOMY perynm-
POBaHWIO U MeTponorin ot 28 HosAbps 2007 1. Ne 335-cT

4 HacTtodawni ctaHgapT naeHTndeH mexayHapogHomy ctadHgapty MCO 16017-2:2003 «Bosayx atmocdep-
HbI, pabodeln 30HbI U 3aMKHYThIX noMelleHUn. OToOop Npob NeTydnx opraHn4eckux coeguHeHUM rnpm NOMoLLA
copburoHHOW TPpYDKM € nocneayollen Tepmogecopbumen n rasoxpomaTtorpaouieckum aHanm3om Ha Kanunnsap-
HbIX KonoHKax. HacTte 2. Qg doyanoHHbIM MeToa oToopa npod» (ISO 16017-2:2003 «Indoor, ambient and workplace
air. Sampling and analysis of volatile organic compounds by sorbent tube/thermal desorption/capillary gas
chromatography. Part 2: Diffusive sampling»).

[1py NpMeHeHUU HacTodLlero ctTaHgapTa pekoMmeHayeTCcd UCNOoNb30BaTk BMECTO CChIJTOYHbLIX MeXayHa-
POAHbLIX CTAHOAPTOB COOTBETCTBYOLLME UM HaLlMOHanbHble cCTaHAapThl, CBeAeHUA O KOTOPLIX NpuBeaeHbl B A40-
NOJITHUTENLHOM NPUNOXeHUN F

5 BBEAEH BINEPBbIE

VIHbopmMauusa 0b UIMEHEHUAX K HacmoaweMy cmaHoapmy rnybriukyemcs 8 exxe200H0 u3dasaeMOoM UH-
OopMallUOHHOM yKa3zamerse «HauuoHanbHble cmaHoapmabi», @ mekcm U3MeHeHUU U NornpasoK — 8 eXXeMeCsAYHO
u3dasaeMbix UHGHOpMaUUOHHbBIX yKazamersax « HaluuoHanbHble cmaHoapmbi». B criydae riepecMmompa (3amMeHbl)
Unu ommeHbl Hacmosuwie20 cmaHoapma coomesemcemayiouiee yseodomrieHue byodem ornybrnukosaHo 8 exeme-
CAYHO U3dasaeMoM UHQOPpMaUUOHHOM yKkazamerne «HauyuoHanbHble cmaHoapmely. Coomeemcemayroujas UH-
chopmalus, yeeOoMrieHUe U meKcmhbl pazMeliaromcs makxe 8 UHopmMalUoHHOU cucmeMe obuiea0o rnosib3osa-
HUSA — Ha ouyuanbHoM caume DedeparsibHO20 a2eHmemaa 1o mexHU4ecKkoMy pe2yriuposaHuo U Memporoauu
8 cemu MIHmepHem

© CraHgapTtuHgdpopm, 2008

HacTosawuii ctaHgapT He MOXKeT ObITb MONTHOCTLHO I YaCTUYHO BOCTNPOU3BEAEH, TUPaXKUPOBAH W pacrnpoc-
TpaHeH B KavyecTBe oduLnansHoro nagaHua 6es paspelleHnsa degepanbHOro areHTCTBa Mo TEXHUYECKOMY pery-
NMPOBaHUIO U METPONOrMK



[OCT P UCO 16017-2—2007

HALULUWOHANBbHBIN CTAHOAPT POCCUUCKOWNW OEOEPALUMN

BO3QYX ATMOC®EPHbIN, PABOYEN 30Hbl U 3AMKHYTbIX NOMELLEHUIA

OTO60p Npob neTy4unx opraHnYecKNx coeguHeHUn Npm NOMoLLU COpoLUMOHHON TPYOKM € nocneayroLlen
TepmMmoaecopobumen nrazoxpomartorpacpmnyeckum aHanM3oM Ha KanMnNApPHbIX KONMOHKax
HacTb 2
Oudcdy3znoHHbIN MeTOa 0TOOPa NPo6

Indoor, ambient and workplace air. Sampling and analysis of volatile organic compounds by sorbent tube/thermal
desorption/capillary gas chromatography. Part 2. Diffusive sampling

[laTta BBegeHnsa — 2008—09—01

1 O6nacTb NpMMeHeHun

HacTtodawmny ctaHaapT ycTaHaBMBaET 0bLLMe NONOXeHN No oTOopY 1 aHannay Npob neTyvnx opraHu4ec-
knx coeanHeHui (J1OC) B Bosayxe. CTaHOapT NPUMEHSIIOT AN aHann3a atMocdepHOoro Bo3ayxa, Bosayxa pabo-
Yyel 30HbI Y 3aMKHYTbIX MOMeLLeHUN.

HacToalwuy ctaHgapT npuMeHsIloT Ang pasHoobpa3sHbix J1I0C, Bkovasa yrnesogopoasbl, ranongsamelleH-
Hble yrnesogopoabl, 3douphbl, 3donpbl rMMKONEN, KeToHbI U cnUpThl. Ana otbopa npob ykasaHHbIX J1IOC pekomeH-
ayeTcd ncnonb3oBaTth pag copbeHToB), Npu aTOM Kaxabl copbeHT umMmeeT CBO obnacTb NpMeHeHUa. Ons
CUNBHO NMONSAPHLIX COeANHEHU MOXKET noTpeboBaThCs Nony4veHne nx NnpoussoaHsIX (aepmeaTtmnsauuns). OveHb
HU3KOKMNALLMEe coegnHeHNa byayT 3agepXmBatbcs copbeHTaMmm YacTUYHO, NO3TOMY MOTYT ObITh OLeHEeHbI NULLb
kadyecTBeHHO. CpeagHeneTy4yne coegnHeHNs 3agepXmBaoTcs copbeHTaMy NoNHOCTLIO, 0AHaKOo MOryT ObITh Ae-
copOburpoBaHbI NULLL YacTUYHO.

HacToqawuy ctTaHgapT NPUMEHSAOT NpU U3MepeHnn cogepXaHna Haxoadawmxesa B Bosgyxe napos JIOC B
auanasoHe 3HavYeHU MacCOBOW KOHLIeHTpaUun nHanBMayansHOro opraHM4eckoro coeguHeHust NpnonnanTensHo
oT1 0,002 ao 100 Mmr/m3 npu BpemMeHu aKCnoHUpoBaHUSA 8 4 DO B AnanasoHe 3HavYeHU MacCcoOBOW KOHLUEHTpaUun
oT 0,3 go 300 MKr/m?3 npun BpeMeHK 3KCNOHUPOBaHNA YeTbipe Heaenu.

BepxHunn npegen gnanasoHa nsmepeHUn obycnoeneH copbUMOHHOU CNOCODHOCTLIO UCNOSTb3YEMOTO COp-
OeHTa, NMHEeWHbIM ANHaMUYEeCKUM Anana3oHoM geTeKkTopa v npeaenom HacblLLeHU KOJTOHKU U BOSMOXHOCTS-
MW CNNNT-CUCTEMbI MCNONb3YEMOTo XpomMmaTtorpadgpa. HUXxXHUM npegen ananasoHa UaMmepeHunn 3aBUCUT OT YPOBHS
LLIYMOB AEeTeKTopa 1 YPOBHSA XONOCTLIX NOKaszaHW Anst aHanuTta U(nnu) oT MeLlaroLLmMX BELLECTB B COPOLMOHHbIX
Tpybkax. CogepxxaHne MellaoLlmnX BellecTB 0ObIYHO OLLeHMBAETCA Ha YpPOBHE Aonen HaHorpamma B copbeHTax,
TaKnX Kak npaBunbHO noarotoBneHHsle Tenax GR, yrnepoagHele copbeHThl TUna Carbopack/Carbotrap, kapboHuK-
3NPOBaHHbIE MOJIEKYNAPHbIE cUTa TUNa Spherocarb UM YUCTLIW YTrofb; Ha YPOBHE HaHorpammoB — B Tenax TA;
Ha ypoBHe 0T 5 40 50 Hr — B ApYyrux nopucThiX nonumMmepax tuna Chromosorb 1 Porapak.

2 HopMaTuUBHbIE CCbINKMU

B HACTOALLUEM CTaHAdPpTEe UCTOJ1BE30BdHa HOPMATUBHAA CCbIJ1Ka Hd CJ'IeJZlYI-OU.IIMIZ MemﬂyHap()ﬂ,HbII?I CTaH-

aaprT:
MCO 16000-1:2004 Boaayx saMKkHYTeIX noMelleHnn. Hactb 1. OToop npob. ObLmne nonoxeHns

1) Cop6eHTbl, nepeuncnerHHbie B NPUNoOXeHnn B n ynomsiHyTbie B TEKCTe cTaHaapTa, NPUMEHSIIOTCA COrMacHo
HacTosAwemy ctanHaapty. Kaxabii copbeHT nnm nHas npoaykumusl ¢ yKazaHHOM TOProBOM MapKOM CHMTAETCH YHUKAlb-
HbIM{OWN) U UMEET €AUHCTBEHHOro nponasoantenst. OgHako 3TN COpOEHTblI MOXHO NPUOBPECTU Y Pa3NNYHbIX MOCTaBLUW-
kKoB. [laHHas nHdopmaumnsa npuBegeHa ansa yaobcrea nonb3oBaTerien ctaHaapta U He ABMAETCH PeKknamMon JaHHON
npoaykumn. lonyckaetcs nCnonb3oBaTth APYryo NpoayKUnio, eCnv ¢ €€ NoMOLWbI MOXHO MONy4YuUTb aHaNoOM4Hble pe3yrib-
TaThbl.

U3pgaHne ocpulmanbHoe
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3 OCHOBHbIE NMONOXeHusA

Ounddy3noHHbIE NpobooTOOPHLIE YCTPOUCTBA 3KCMOHUPYIOT Ha BO3QyXe B TeueHWe onpeaeneHHoro nepuo-
na spemMmeHU. CkopocTb 0TOOpa Npod onpeaensioT NyTem npeasaputensHon kanbposkn!) NnpobooTOOPHOMO yCT-
POUCTBA NO rpagynpoBOYHbIM razoBeiM cMecsiM (cM. 8.6). JIOC B pesynbTaTte gudpdpy3nm nonagaeT B COPOLMOH-
HYI0 TPYOKY 1 HakannueaeTcsl Ha copbeHTe (cM. npunoxeHue A). CobpaHHoe JTOC 13 kaxxaon Tpyoku aecopbupy-
eTcsl HarpeBaHNEM, 3aTEM NepeHOCUTCS NOTOKOM MHEPTHOTO ra3a-HOCUTENS Ha BXO B ra3oBbIN XpoMaTtorpadg C
KannnnsipHOW KONMOHKOW 1 NnamMeHHO-UOHU3aUMOHHBIM UK APYrMM NoaxoasilMm AeTeKToOpoM Ans aHannaa. Ka-
NUOPOBKY aHaNUTUYeCcKoU CUCTEMBI MPOoBOAAT BBegeHWeM xuakoctn un napos J1IOC B cOpOUNOHHYIO TPYOKY.

B npunoxeHun A npneegeHa MHPoOpMaLnAa 0 BOSMOXHOM HacbILLeHW Cnost copbeHTa, BIUAHUN nepexoa-
HOIro COCTOAHWA U CKOPOCTU HaberatoLlero notoka. B npunoxxeHnn A Takke o0BACHAETCHA 3aBUCUMOCTL S ek-
TUBHOW CKOPOCTU NOrNOLLEHNS OT YPOBHSA coaepXaHNa 3arpsa3HAoLWLMX BeLlecTB U BpeMeHU AndpdPy3NOHHOTO
oTbOopa Npob And HenageanbHbIX COPOEHTOB, KOTOPAas NMPOABIIAETCS B PaA3/IMYHbIX 3HAYEHUAX, MPUBEOEHHbLIX B
Tabnuuyax 1 1 2. bonee nogpobHasa MHpopmMmaumsa No TeocpeTU4YecKUM OCHOBaM XapakTtepUcTUk Andodoy3noHHbIX
NpobooTOOPHLIX YCTPOUCTB NpuBegeHa B [1].

4 PeakKTuBbl 1 MaTepuanbl

[1py NnpoBeaeHUN aHanM3a UCMOJb3YHOT TONTEKO XMMUYECKMe peaKTUBbIl, UMetoLLne KBannpukaumnio «4UCTbIN
ana aHanumsa.

[ pagynpoBOYHbIE PACTBOPbLI CMecel BellleCTB criegyeT NpurotTaBivBaTh exXeHeaeslbHO UK Yallle B Chny-
Yyae obHapyXeHWd NPU3HaKOB yXyALLeHUS KadecTBa, HanpuMep peakunn KoHaeHcaUum Mexay cnmpTamMm KU KeTo-
HaMW.

4.1 JleTyyne opraHnvyeckue coeguHeHUA gnsa rpagyupoBKn

NOC B Bnae xunakoctn (cm. 4.7 1 4.8) nnn napos (CM. 4.4 —4.6) BBOOAT B KAYECTBE PEaKTUBOB B COPOLINOH-
HYHO TPYOKY ANl KanMOPOBKM.

4.2 PacTtBOpuUTEenb ans pasdaBneHus

PacTtBoputens And NnpUroToBNeHUs rpaaynpoBOYHbIX PacTBOPOB cMecel (CM. 4.7).

PacTBopuTenb AomKeH ObITb XpoMmaTorpadpunyieckn YMCcTblM. PacTBopuUTenb He AOKEH cogepKaTb coeaun-
HEHWI, KOTOPbLIE 3MIOUPYIOTCHA BMECTE € onpeaensieMbiMn coeguHeHnsimn (cm. 4.1).

TpumevaHune — Yacto gnsa 3TmxX LeNen UCNONb3YyKT MEeTaHor. Takke MoryT 6biTb NCMNONb30BaHbLI PACTBOPU-
TENnW, Takne Kak dtnnauetar Unm UMKIOrekcaH, ecnm OHM He ByayT BCTynaTb B XMMNYeCKyto peakuuto ¢ JIOC nnn gaeatb
NMUKOB, CNNBaKOWMXCA HA XpoMaTtorpamMmme ¢ nuKkamm aHanmanpyembiX KOMMOHEHTOB Npobbi.

4.3 CopOeHTbI, peKoMeHAYeMbIN pa3mMmep YacTuy Kotopbix ot 0,18 ao 0,25 mm (o1 60 go 80 mew)

[lepen 3anonHeHnemM copOUMOHHBIX TPYOOK Kaxkabl COpDEeHT creagyeT npegBapuUTenbHO HarpeTb B UHEPT-
HOW aTMocdepe B TedeHWe BCe HOYM NpU TeMnepaTtype He MeHee YeM Ha 25 °C HMKe MakcumMalbHOW pekoMeH-
ayemMoun anga gaHHoro copbeHTa TemMmnepatypsl. [Ana npegoTepalleHUa NOBTOPHOIO 3arpAasHeHna oxnaxaeHue
COpPOEHTOB A0 KOMHaTHOW TeMnepaTypbl, XpaHeHne 1 nocneayroLwyo UX 3arpysky B TPYOKU NPOBOAAT B YACTOM
aTMocdepe. 1o BO3AMOXHOCTU TeMMNepaTypy gecopbuunm Npu aHannse nogaepXmearT HUXKe TeMnepaTypsbl, UC-
10Nb3yeMon ANd NogroToBKKU TpyOoK. [na cepuHO BbinMycKkaeMbIX COPOLIMOHHBIX TPYOOK 0DLIMHO TpebyeTCcd TOSTbKO
pegBapuTensHas nogarotoska. Cnegyet cobnogaTb OCTOPOXKHOCTE NPK yaaneHUM UCNoNb30BaHHOIO copbeHTa
B COOTBETCTBUN C NPUHATLIMK B NabopaTopunn NpaBunamu.

[TpnmeyaHune— PekomeHgaumn no BoIbopy copbeHTa npmuBeaeHsl B npunoxeHunn C. Bo3amoXHO ncnonbao-
BaHMe COPOEHTOB C aHaANOrM4YHbIMU Xapakrepuctukamu. PekomeHgaumm no npegBapuTtenbHONU NoAroToBke copbeHTOB U
napameTpam nposegeHunst gecopbunm npmueeaeHsl B npunoxenmn D. B bonbwmnHcTBE cnyyaeB copbeHThl MOryT UCNOSb-
30BaTbCA nNpu namepeHnn cogepxanusa JIOC kak B BO3gyxe 3aMKHYTbIX MOMELLEHNN, TAaK U B OKpPyXaluwem BO3ayxe U
BO3ayxe paboyven 30HbI.

4.4 CopObLUUOHHDbIe TPYOKU ANA rpagaynpoBKHU

CopbUNOHHbIE TPYOKKM ANa rpagyypoBKU NpeanoyTUTeNbHO roTOBAT NyTeM BBeAeHNA TpebyeMbIX KONTMYeCTB
aHanM3npyembix coeguHeHN B COPOLIMOHHLIE TPYDOKK U3 rpaaynpoBOYHbIX ra3oBbiX cMecel (CM. 4.5 1 4.6), no-
CKONbKY AaHHad npoleagypa Hanbonee NoJIHO COOTBETCTBYET peanbHOMY 0TOOPY NpoD.

1) B Poccwiickor ®Pegepaunv kanmbpoBKy B 4AHHOM Criydae NPUHSITO Ha3blBaTb rPagyvipoBKON.
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Ecnu Takon cnocob nonyveHUsa rpagynpoBOYHbIX ra3oBbIX CMeCcel NpakTuyeckn HegocTyrneH, TO COPOLIMOH-
Hble TPYOKWM ANA rpagynpoBKU MOTYT ObITb MOArOTOBMNEHbI NYTEM BBEAEHUA XXUOKOCTU C MOMOLLLIO LWnpuLa
(cM. 4.7 n4.8) npu yCcrnoBuK, 4TO TOYHOCTL JaHHOW METOAUKN COOTBETCTBYET OAHOMY U3 TpeboBaHUN:

a) yCTaHaBNMBAETCS C UCNONb3OBAHUEM METOAMK, KOTOPbIE NPWY BBEAEHUM LLNPULIEM NO3BONAOT MOAYYUTL
3Ha4YeHUs1 MacCOBOW KOHLLEHTpaLU K, NpocrexXmBaemsble K NepBUYHbIM 3TanoHam maccbl n/mnu obbema;

D) MOXeT ObITb NOATBEPXKAEHA CrnveHnem ¢ obpasLamMmmy cpaBHEHUS (MPU HANNYNK);

C) MOXET BbITb NOATBEPXKAEHA CNTUYEHNEM C COPOUUMOHHBIMU TRYOKaMK ANsi rpaayUupoBKX, NOArOoTOBMNEHHbI-
MW C UCTMONb30BaHUEM rpaaynpoOBOYHbLIX ra30BbLIX CMecel;

d) MmoxkeT ObITb NOATBEPXKAEHA CNUYEHUEM C pe3yNbTaTaMu, NONYyHYEHHBIMW C MOMOLLbIO CTaHAaPTHLIX Me-
TOAVK BbINOJIHEHUSA U3MEPEHUN.

4.5 'pagynpoBOYHbIe ra3oBble CMeCU C U3BECTHLIMU 3HaYeHUAMU MacCOBOU KOHLUEeHTpauum aHa-
nusupyemoro(bix) coeauHeHUA ()

[ pagynpoBOYHbIE ra30BbIe CMEeCK NPUroTaBIMBaOT CTaHAapPTU30OBaHHbIMK MeTogamMun. [na aToro nogxoaar
MeToadbl, NpuBeaeHHble B [2] 1 [3] — [7]. Ecnn meTogMKa NpUroToBNEHUSA HE NPUMEHSETCA B YCIOBUAX, KOTOpPbLIE
103BONAKT YCTAHOBUTL HEMPEPLIBHYIO MPOCeXNBAeMOCTb NonyvyaeMblX 3Ha4YeHUW MacCOBOW KOHLIEHTPaLWUN K
1epPBUYHBIM 3TasIOHaM Maccbl U/ obbemMa UNu ecnu He MOXKET ObITk rapaHTUpoBaHa XMMUYEeCKasds MHEPTHOCTL
CO3aHHOWN CUCTEMBI, TO 3HAYEHUSA MacCOBOWU KOHUEHTpPaL WX A0MKHbI ObITb NOATBEPXKAEHbLI HE3ABUCUMbBIM METO-
OOM.

4.6 CopOLUOHHbIe TPYOKK ANA rpaayupoBKU, NOAroToOBNeHHbIE NyTeM NpokavnBaHuUsA rpagyupo-
BOYHOU ra30BOU CMecCH

CopOUNOHHbLIE TPYDOKK ONdA rpagaynpPoBKY NOAroTaBNUBAKOT NMyTeM NpoKayvMBaHUA Yepes3 HAX TOYHO U3BECTHO-
ro obbema rpagympoBoYHONM ra3zoBou cMecu, Hanpumep ¢ noMoLllbo Hacoca. [1pn aToM obbeM O0TODpaHHOro
BO3yXa He O0JIKeH NpeBblllaTh «00BbeM A0 NPOCKoKa» ANd cCUCTeMbl aHanuT — copbeHT. [locne npokayBaHus
"PagynpoBOYHON ra3oBoOM CMeck COpPOLMOHHYIO TPYDOKY OTCOEAUHAIOT OT Hacoca U repMeTUYHO 3aKkpbiBatoT. NS
KaXkgoWu cepuu npob roTOBAT HOBbIE TPYOKKM ANSA rpaaynpoBKU. [logrotTaBnmMBaroT rpagynpoBOYHbIE ra3oBble CMe-
CY MaCCOBOW KOHLIeHTpauUnK, akeusaneHTHoU 10 mr/m3 1 100 mkr/m3. INpwn aHanuae Bo3zayxa paboyvein 30Hbl Copb-
LIMOHHbIE TPYOKU nogrotasnmBaroT nyTeM npokavnsaHud, Hanpumep 100, 200,400 mn, 1, 2 unn 4 n rpagynpoBod-
HOW ra3oBOW CMecK ¢ MaccoBOW KoHUeHTpaumen 10 mr/m3. [ns okpyxarwLwero Bo3gyxa U Bo3ayxa 3aMmKHYTbIX
nomMeLleHnn TpyoKKn nogarotaBnmBaroT nNyTeMm npokadvmeaHug, Hanpumep 100, 200, 400 mn, 1, 2, 4 nnn 10 n
rpagynpoBOYHON ra3oBOU cMecu ¢ MaccoBoOU KoHueHTpauuen 100 mkr/ms.

4.7 PacTBOpbI ANSA BBegeHUA ¢ NOMOLbIO WNpuua

4.7.1 PacTtBop, coaepxawum npnénumsutenbHo 10 Mr/mMmn Kaxxaoro XXnakoro KOMnoHeHTa

1 r TOMHO B3BELLUEHHOro onpeaensaemMoro BellecTsa UM BeLecTB NoMeLlaloT B MePHYH KONby BMeCTMO-
cTbto 100 Mn, HaYMHas C HAUMEHee NeTy4vero, AOBOAAT pacTBopuUTenem anga pasbasneHus (CMm. 4.2) 40 MeTKU
100 M5, 3aKpbIBaOT U BCTPSAXMBAKOT 4S9 NepeMeLlnBaHnS.

4.7.2 PacTBOp, coaepXawmm npnénusntenbHo 1 Mr/mn XXMaKUuxX KOMNOHEHTOB

50 MmN pacTBopuUTena anga pasbaeneHnUa noMellarT B MepHyto Konby BMmecTmMocTbio 100 Mn. B a1y Xxe
konoy npodbasnsatoT 10 mn pacteopa (cMm. 4.7.1), 4oBOASAT pacTeopuTenem and pasdbasneHust oo metkn 100 mn,
3aKpbIBaOT U BCTPAXMBAKOT A4 nepemMeLllnBaHuS.

4.7.3 PacTtBOp, coaepXawmn npnonumantenbHo 100 MKr/mn KaXXgoro XXMakoro KOMnoHeHTa

10 Mr TOYHO B3BELLEHHOro onpegensaemMoro sellectsa UM BeLlecTB NoOMeLLaoT B MEPHYIO KONDY BMECTU-
MocTbo 100 MN, HaYMHAaA C HaUMeHee NeTy4ero, AOBOAAT pacTBopuUTenemM Ans pasdbasneHus (M. 4.2) 4O MeTKU
100 mn, 3aKpbIBAOT N BCTPAXUBAKT AN NepemMeLlnBaHus.

4.7.4 PacTtBOp, coaepxawmn npuonusntenbHo 10 MKr/Mn XXKMAKMX KOMMOHEHTOB

50 MmN pacTBopuUTena anga pasbaeneHna noMellaroT B MepHyto Kooy BMmecTUMocTbio 100 mn. B a1y Xxe
konoy aobasnstoT 10 mn pacTeopa (cMm. 4.7.3), AOBOAAT pacTBopUTenem ang pasbasneHnsa ao metkn 100 mn,
3aKkpbIBaOT U BCTPAXMBAKOT A4 nepemMeLllnBaHUS.

4.7.5 PacTBOp, coaepxawmun npmonuantenbHo 1 Mr/mn raz3oobpasHbIX KOMMNOHEHTOB

[1na razoB., HANpUMep sTUNeHokcuaa, rpagynpoBOUHbLIM PacTBOP C BLICOKMM 3HAYEHWUEM MaCCOBOW KOHLIEH-
TpaLun MOXeT ObITb MPUroTOBNEH cneayowmm obpasom. [1py atmocdepHOM AaBTEHUM 3aMONTHAT HEDOMbLLOW
NIaCTUKOBLIA MELLIOK YNCTbIM ra3omM U3 bannoHa. ['azoHenpoHnLaeMbIM LLUNpULIEM OTOUpatoT 1 M1 YNCTOro rasa u
3aKkpbIBalOT KNanaH wnpuua. B Buany nogaxoadallen BMeCTUMOCTI BBOAAT 2 M1 pacTBopuTena And pasdasneHus
1 3aKpbIBAOT KPbILWKY. KoHel urnbl Wnpuua BBOAAT Yepe3 MeMOpaHHYo KpbILWKY B pacTBopuUTeb. OTKPbIBAIOT
KrnanaH 1 chnerka nepemMeLlaroT NnopLleHb, YTobbl BBECTU pacTBOpUTENb ANd pasdbasneHud B Wnpud. INpun pactBo-
PeHWW rasa B BMane ¢ pactBopuTenem angd pasdarneHnsa co3gaeTcd BakyyMm, U LLUNPUL 3anonHAeTCA paCcTBOpUTE-
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nem. PacTteop cnnearoT B kKonody. Lnpuu npoMbeiBaloT NOJyYEHHBIM pacTBOPOM ABaXAdbl, ¥ CMbIBbI CNTUBAIOT B
konoy. Maccy pobaBneHHOro rasa BelYUCNAKT C UCTMONb30BaHWEM ra3oBbIX 3aKOHOB, T.e. 1 MONb rasa npu Hop-
ManbHbIX YCNOBUAX (TemnepaTypa n gasnenune: 273,15 Kn 1013,25 rlf1a) 3aHumaeT obbem 22,4 n.

4.7.6 PacTtBoOp, coaepxawmnn npmonunantenbHo 10 MKr/mn ra3oBbIX KOMMNOHEHTOB

[1ns ra3oB, HAaNpUMep aTUNeHoKcKuaa, rpagynpoBOYHbIM PacTBOP C HU3KUM 3HAYEHNEM MACCOBOW KOHLIEHT-
paLn MOXeT ObITb NPUTOTOBIEH criegytoLlmM obpasoMm. ['pu atMocdepHOM gaBneHUM 3anofTHAT HEDONbLLOW
NAaCTUKOBbLIA MELLIOK YACTBIM ra3oM U3 bannoHa. [[asoHenpoHuuaemMbsiM LWnpuuem otounpatoT 10 MKN YACTOro rasa
1 3aKpbIBalOT KnanaH wnpuua. B Bnany noaxogsiulen BMECTUMOCTU BBOOAT 2 MIT paCcTBOpUTeNA Ans pasbaBe-
HUA N 3aKpbIBaKOT KPbILWKY. KOHel Urnbl LWnpuLa BBOAAT Yepe3 MeMbpaHHYH0 KPbILLKY B pACTBOPUTENL, OTKPLIBA-
10T KnanaH U cnerka nepemMellaroT noplleHs, YTobbl BBECTU pacTBOpUTENb And paszdasneHus B wnpud. [Npw
pacTBOPEHUW rasa B BMane c pactesoputenem ansa pasdasneHnsa co3gaeTcd BakyyM, 1 LLUNPUL 3anofIHAETCA pa-
cTBOpuUTenem. Pacteop cnuatoT B Konoy. LUnpuu npomMbiBaroT NOSTyYeHHbIM pacTBOPOM ABa)dbl, U CMbIBbI CIU-
BalOT B KONOy. Maccy gobaBfeHHOro rasa BbIMUCSAT C UCNONTb30BAHWEM ra3oBbIX 3aKOHOB, T. €. 1 MONb rasa
NpU HopManbHbIX YCNOBUAX (TeMnepaTypa U gasneHue: 273,15 Kn 1013,25 rl1a) 3aHumaeT obbem 22,4 n.

4.8 CopOUNOHHBIe TPYOKM ANSA rpaaynpoBKU, NOAroTOBIEHHbIE NyTeM BBeAeHUA XXUAKOCTU C No-
MOLbLIO Wnpuua

CopOUMOHHbIE TPYDOKK ANA rpagyupoBKU NOAroTaBINBAKOT NYTEM BBEAEHUS C MOMOLLLHO LUNPULLIA anWUKBOT
rpaaynpoBOYHbLIX PACTBOPOB B YNCTbIe COpOLUMOHHBbIE TPYOKK. CopbUMoHHYO TPYOKY NnogcoegnHAT K YCTPOUCTBY
BBOAA ra3oBOro xpomarorpada (CMm. 5.7), Yepes KOTOPbLIA NPOonycKarT MHEPTHLIW ra3 co ckopocTeto 100 mn/mMuH,
a 3aTeM 4yepela MemMbpaHy Cc NOMOLLLIO LWNpuua anga xpomaTtorpadpum BBoadaTt o1 1 4o 4 MK COOTBETCTBYIOLLEro
rpagynpoBoYHOro pacteopa. o uctevyeHUn S MUH TpyoKy oTCoeaNHAT U TepMeTUYHO 3akpbiBatoT. NS kaXkaon
cepun Npod noaroTaBNMBalOT CBEXKE COPOLMOHHbIE TPYOKM And rpagyunpoBKu. [pn aHannse Bosgyxa paboyen
30HbI B cOpOLUNOHHBLIE TPYOKKM BBOAAT OT 1 A0 5 MKkn pacteopoB4.7.1,4.7.2vnn4.7.5. 'pn aHanuse okpyXxaroLLe-
ro BO3ayxa ¥ Bo3ayxa 3aMKHYTbIX NTOMeLLeHUN B COpOLMOHHBbIE TPpYOKM BBOAAT OT 1 40 5 MKN pacTBopoB 4.7.3,
4.7.4vnnd.7.6.

5 Annapartypa

Kpome 0bblbHOro nabopaTtopHoro obopyaoBaHUA, UCNONb3YIOT ClieayoLLyo annapaTtypy.

5.1 CopObUMOHHBbIE TPYOKK

CopOUMOHHbIE TPYOKN A0JTKHBI ObITb COBMECTUMbI C UCMONb3YEMbIM YCTPOUCTBOM ONA TepMUYEeCKON ae-
copbuunm (cMm. 5.6). OBbLIMHO, HO HE UCKITIOYNTENBHO COPOLIMOHHBLIE TPYOKN M3rOTOBNSIHOT U3 HEPXKaBEOLLEW CcTarlb-
HOW TPYOKW BHELLHUM ANaMeTPOM 6,3 MM, BHYTPEHHUM AaMeTPOM 5 MM U AnnHon 90 MM. 3Ha4YeHUSA CKOPOCTH
nornoweHnsa, npyueeaeHHble B Tadbnuue 1, COOTBETCTBYIOT NpUBeAEeHHbLIM pasMepaM, 0gHako BO3SMOXKHO UCTIONb-
30BaHWe Tpybok Apyriux pasmepos. ['pn aHannse HecTabunbHbIX BELLECTB, TAKUX KaK cepocogepKallne coeaun-
HeHWd, criegyeT UCNOoNb30BaTh OCTEKNOBAHHbLIE UK CTEKNSAHHBbIE TPYOKM ODLIMHO BHYTPEHHUM AaMeTpOoM 4 MM.
OanH KoHel TpyOKK MapknpytoT Ha ypoBHe 10 Mm oT BxoaHoro (Anddpy3MOHHOO) OTBEPCTUS ANd NPobLI. TpybKuy
OOMKHbI ObITb 3anNoNHEeHbI NpeaBapuTenbHO 0bpaboTaHHLIMU COPbEeHTaMMU TakMM 0bpa3oM, YTODLI COPOEHT BbIN
PACMNONOXeH B 30HEe HarpeBaHWa 1 OTCTOSAN OT MapKknpoBaHHoro (Anddpy3noHHOro) KoHLa TPYOKU HE MeHee Yem
Ha 14 MM.

CKOpPOCTW nornoLeHna, npueeaeHHble B Tabnuvue 1, COOTBETCTBYIOT TpyOKamMm ¢ HOMWHaNbHOW BO3AYLLHOW
NPOCNoOVKOWU (Mexay cnoem copbeHTa U KpbIlLKoW Ha AUdrpY3NOHHOM KOHLLE TPYOKN) He MeHee 14 mm. Ha npak-
TUKE UCNONb3YHIOT 3anoJIHeHHbIe TPYOKM pasnnyHoro pasmepa [8], u ecnu BosayllHaga npocnonka (Mexay ceTkou
N3 HEPXKaBeKLLEN cTanu, yaepKuBarLlen cnon copbeHTa, 1 KOHLOM TPYOKU) npeBbillaeT uHTepBan ot 14,0 ao
14,6 MM, TO TaKyo TPYOKY He UCNOSb3YIOT.

Tpyokn cogepxxat oT 200 go 1000 mr copbeHTa B 3aBUCUMOCTU OT MJIOTHOCTKU copbeHTa (0DbIYHO OKONO
250 mMr nopuctoro noniumepa, unmv 500 Mr yrnepoaHoro MoneKkynapHoro cuta nnu rpadouTMpoBaHHOro yrnepoaa).
[lna yaep>xaHusa copbeHTa B Tpybdke NCMONb3YIOT CETKY U3 HepXKaBetoLllen ctanu Ha andpdpy3noHHOM KOHLLE TpyO-
KN N NPOOKY N3 HECMNaHU3UPOBAHHOIO CTEKMOBOIOKHA U/UITN BTOPYIO CETKY N3 HEPXKAaBEOLLEW cTanin Ha ApYrom
KOHLe TPYOKW.

5.2 KpbIWKM gNa copOUMOHHBLIX TPYOOK

CopOUNOHHBIE TPYOKM AOCMKHBLI ObITb FepMETUYHO 3aKPbIThl NPKY NOMOLLX MeTanMMyecknx HaBUHYMBaOLLIMX-
CH KPbILLEK C NOKPbITUEM K3 nonuTeTpadgpTopatuneHa (MTP3I).

5.3 KpbIwKu gnsa copObUMOHHBIX TPYOOK, cnonb3yeMble Npu oToope npob

O dpy3noHHada Kpblllka aHanoryHa ykasaHHbIM B 5.2, o4HaKo nNpu ee UCnoJib3oBaHUKM BO3MOXHO Nona-
aaHve napos J1OC yepes meTannnyeckyto ceTky, adpdpeKTMBHaA Nnollagb KOTOPOoW byaeT TakoW XXe, YTo U none-
peYvHoe ceveHune TpyoKn.
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B HekoTopbIX MoAenax KpblLLeK Nocsie ceTkn ycTaHOoBNeHa CUNMKoHoBasd MmemMmbpaHa.

5.4 [Npeun3noHHbIe WNpULUbI

LLnpuu BMecTumMocTbio 10 Mkn ¢ ueHou geneHus 0,1 MK, ra3oHenpoHULaeMbI LUNPULL BMECTUMOCTLIO
10 MKk ¢ ueHoun geneHnsa 0,1 MKN 1 ra3oHenpoHULaeMbIv LUNPULL BMeCcTUMOCTLIO 1 Mn ¢ LeHoW geneHus 0,01 mn.

5.5 NazoBbLIN XpomaTtorpad

[[a30BbLIN XpomMmaTorpadg ¢ nnameHHo-noHmn3auuoHHbIM (ML), PoTONOHU3AaLUNMOHHBIM, MacC-CNEKTPOMETPK-
YeCK/UM UK gpyrum NoaxoasiLiiim AeTeKTopPoM, NO3BONSALWMM ODHapyXUTL BBeaeHKe 0,5 Hr Tonyona npu 0THO-
LLIeHUU CUTHaN — LWWyM He MeHee 5:1. KannnnapHasa KonoHka gomkHa obecneynBaTh pasgeneHue aHanmToB OT
Opyrnx coeanHeHun.

5.6 YcTponcTeo Ana TepMuUYvecKon gecopoumn

YCTpOUCTBO AN TepMMUYecKon aecopbunmn, npeaHasHavyeHHoe And nposeaeHna AByXCcTagunHOM TepMuyec-
KOU gecopdbunm copObLUMOHHBIX TPYOOK U NepeHoca gecopbupoBaHHbLIX NapoB B MOTOKE MHEPTHOIO ra3a B ra3oxpo-
MaTorpaguU4ecKyro CUCTEMY.

B cocTaB TUNUYHOIO YCTPOUCTBA BXOAUT AepXaTtenb Ana gpukcaumm copbUNOHHBIX TPYOOK BO BpeM4d UX
Harpesa 1 0 AHOBPEeMeHHOW OTAYBKU C MOMOLLILIO MHEPTHOTO rasa-Hocutend. TemnepaTtypa U BpemMa gecopounn, a
TakkKe pacxog rasa-HocuUTenda perynupyroTcd. YCTPOUCTBO AOJIKHO TaKKe BKIoYaTh B cebs AONONMHUTENNbHbIE
3JTEMEHThI, TaK1e Kak YCTPOMCTBa aBTOMaTUYeCKoW 3arpy3ku TpyooK ans otoopa Npob 1 NPOBEPKN yTeYek, OXI1ax-
OaemMyro NoBYLLUKY B MUHUK nepeaaqn Ans KoOHLUEeHTpUpoBaHUAa gecopbupoBaHHOU npobel (cM. 8.2). lecopbunpo-
BaHHYIO NPoOY C NOTOKOM raza-HoCUTEeNd HanpaendaoT B KANUAPHYO KONTOHKY ra3oBOro XxpomMmarorpada yepes
nogorpeBaemMyto ra3oByto MmarmcTpans.

5.7 YcTpoUCTBO ANSA NPUroToBrieHUs COpOLMOHHBIX TPYOOK AnNs rpaaynpoBKU MeTOAOM BBeAeHUS
B HUX XXUAKOCTEW

[1na nogrotoBkn COPOLMOHHBIX TPYOOK ANA rpadynpoBKK AONYyCKaeTCAa UCMONb30BaTh 00bIMHOE YCTPOUCTBO
BBOJA ra3oBOro xpomMmartorpadea, KoTopoe MOXeT ObITb COCTaBHOM YacTbio ra30BOro XpoMartorpada Unm MoXxeT
ObITb CMOHTUPOBAHO OoTAENbHO. JIMHKMA raza-HocUTensa AoJ1KHa ocTaBaTbCcd NoacoegUHEHHON K YCTPOUCTBY BBO-
aa. KOHCTpyKUUSA YCTPOUCTBA BBOAA AC/MKHA UMEeTb BO3MOXHOCTbL NogcoeaAnMHEHUS K HEMY NMPpKY HeoOXoAUMOCTH
TPYOKM Anga otbopa Npob, U yNIIoTHEHUE 3TOIoC coegMHEHUS OCYLLLECTBNAETCA C MOMOLLBHO KOMNMbLEBOMo 3aXkKnma.

6 NoarotoBKka COPOLMOHHbLIX TPYOOK

[lepeq kaxxabIiM 0TOOPOM NPOL CopbLMOHHBLIE TPYDOKU BbIAEPXKMUBAIOT NPKU TeMnepaType, paBHOW TeMnepary-
pe gecopodunn, N HEMHOTO NpeBbILLakLen ee (CM. npunoxernue D), kak npasuno, B TedeHne 10 MUH npu
pacxoge rasa-Hocutend He meHee 100 mn/MuUH. INoTOK rasza-HocUTena AoJKeH ObITb HanpaBneH B CTOPOHY ANd-
doy3nOHHOro KoHUa TpYyoKM AN npeaoTBpalleHUs NOBTOPHOro 3arpssHeHna copbeHToB. AHaNM3NPYOT NOArOTOB-
NeHHble TPYOKK, YCTaHOBUB ODbIYHLIN PeXnM XpomMaTtorpadouyeckoro aHanuaa, gna nonyvyeHus Xo1ocToro noka-
3aHW4A C Lenblo NoATBEPXKAEHUSA TOTro, YTO TepMYeckast AecopbLUns MNPy XONOCTOM OMnbITe He3Ha4vyuTeNnbHa. Ecnu
VPOBEHb XONOCTbLIX NOKaszaHUW Henpruemnem, To NOBTOPAT Npoueaypy nogarotoBkM TpyookK. Nocne npoBegeHUs
aHanusa npodbbl TPYOKY MOXHO UCMOS1B30BAaTL NOBTOPHO ANd oTOopa gpyrov npobbl. OgHako ecrnii nepen noBTop-
HbIM UCMONB30BaHNUEM TPYDOOK NPOXOoAUT AOCTAaTOUHbBIN Nepuod BpeMeHU N TpYOKM HaMmevaeTCcd UCMOoNb30BaTh
ans otbopa Apyrux BeLlecTB, peKoMeHayeTCHA NPOBEPUTE 3HAYEHME XOJTOCTOro onbiTa. T pyobKn repMeTUYHO 3aK-
PbIBAKOT C MOMOLLLIO MeTallTMYyecknx 3aBMHYMBAaIOLLMXCA KpbllWeK ¢ npoknaakamu n3 [NTd3 n XpaHAT B repme-
TUYHOM KOHTEWHepe.

[TpumMeyaHUNe— YPOBEHb XOMOCTbIX NOKA3aHUA ANt COPOLUNOHHON TPYOKM CHUTAIOT NMPUEMITEMbBIM, €CNK
noowaan Mmelwawwmx NMKoB coctasnsaoT He bonee 10 % nnowaaen NMKoB Ans aHaNUTOB.

7 OT60p Npob

BuibupatoT copbunoHHyo TpYOKY(K), noaxoasiLlyto(ue) anst oTopaemoro coeauHeHnst LN cMecu coeguHe-
HUI. VIHdpbopMaLMa O COOTBETCTBYIOLLMX TpeboBaHMAM HaACTOoSALLEero cTaHgapTa copbeHTax npmeeaeHa B Tabnumuax
112 unnpunoxeHuu B.

HenocpeacTBeHHO Neped Hadanom oTbopa npod ¢ MapkKNpoBaHHOIC KoHUa TPYOKU CHUMAaKOT KPbILLKY, UC-
NoNb3yemMyo Ana XpaHeHus, U 3aMeHaAoT ee AN doy3NOHHOM KpbILLKOW. YoexaarTcd, YTo ANddy3noHHas KpblLLKa
BCTaBJIEHA KaK cnegyert N 4YTto Ha ApyromMm KOHLE TOXE MMEETCH KPbILLIKA.

[1py oTOOpPE NPOL Ha paboveM MecTe TPYOKY (M) pasMeLlatoT B 30He abixaHust. [pun oTtbope Npod B Npon3Boa-
CTBEHHOM NoMeLLeHUW BbIDMparoT COOTBETCTRYOLLEe PUKCUPOBaAHHOE MEeCTO ANA YCTaHOBKN TPYOKU; Npn oTOOpE
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Npob BO3ayxa 3aMKHYThIX nomMelleHnn mecto — B cooTBeTCcTBMU ¢ UCO 16000-1. PekomeHgaumum no BeIOOpyY
MecTa oTbopa nNpob aTtMoctepHOoro Bo3ayxa v sallute Npod oT HebnaronpUATHLIX NOrogHbIX YCIoBUM NpuBeaeHbl
B NpunoxxeHun A un [1]. I'pn 3TOM yuuTbIBaOT TPU OCHOBHbLIX MapamMeTpa: CKOPOCTb NOTOKa BO3AyXa, 3allnuTy OT
ocagKkoB 1 be3onacHocTk. bonee nogpobHaa MHopMaLuna NprueeaeHa ganee no TekcTy, a Takke B A.S (Npuno-
XeHue A) n [1].

Tpyokn anga otdopa Npob SKCNOHUPYIOT B KOHTPOJIMPYEMOW BO3AYLLHOW cpeae Npy yCNOBUU, YTO CKOPOCTb
HaberatoLlero NnoToka COOTBETCTBYET YCTAHOBIIEHHOMY TpeboBaHuio. B cnydyae ncnonb3soBaHus TPyOOK, YKaszaH-
HbIX B 9.1, C KpbIlWKaMmM No 5.3 CKOPOCTbL NMNOTOoKa He oka3dbiBaeT BNUAHUA. [pn ncnone3oBaHnm Apyrnx yCTPOUCTB
BO3MOXHbI OTJIMYHbIE OT BbllLenepeYnciieHHbIX TpeboBaHU4, BKMoYada TpeboBaHUe K MUHUManbHOU CKOPOCTU
BETPA.

CKOPOCTb BETPa MOXHO U3MEPSATL KOCBEHHO, T.K. cpeacTBa NaMepeHu ckopocTtu BeTpa meHee 0,007 m/c
peako NCNOoNb3YIOTCA Ha NpakTuKke. [loNb3oBaTenb cTaHaapTa Takke 4O/MKEeH yYUTbIBaTk BO3IMOXHOE BIIMAHME
OONbLLUMX CKOpOCTEN BeTpa (boniee 12 M/C), No XapaKTepucTnkam KOTOPbIX He UMeeTcs MHGopMaLnn.,

PekomeHayemoe BpeM4a akcnoHnpoBaHua gnga J10C, BkNoYeHHbIX B 0bnacTe NpUMeHeHUa HacTodALWero
cTaHgapTa, cocTaBnsAeT 8 Y NpU MOHUTOPKWHIE Bo3ayXa pabodyen 30HbI U YeTblipe Heaenu npyu MOHUTOPUHIe aTMOC-
doepHoOro Bo3ayxa v Bo3ayxa 3aMKHYThIX NoMelleHnn. BoamoxkeH oTbop npod B TeveHUe MeHbLLNX NepnoaoB
BpeMeHU: MeHee 30 MWUH — ANs MOHUTOPUHIa Bo3ayXa paboyen 30HbI U MeHee OAHOU Hegenu — AN MOHUTO-
PUHra Bo3ayxa 3aMKHYTbIX MTOMeLLEeHU U aTMOCepHOro Bosayxa ¢ COOTBETCTBYIOLLUM M3MEHEHUEM NMofTydYeHHOo-
ro avnanasoHa 3Ha4eHU MacCcoBOW KOHLIEHTpaUnK. Hanpumep, Ans npoaos»KUTenbHOCTU oTOopa Npob 4 4 gnana-
30H 3HA4YEHU MacCcoBOW KOHLeHTpaLUuKn cocTaBnsieT npubnuantensHo ot 0,004 ao 200 mr/ms.

1puumedyaHwune— InanaszoHbl 3HA4YEHUMN MACCOBOW KOHUEHTPpaUWK, NpuBeaeHHble B pasaerne 1, Ans BpeMeHu
SKCMOHMPOBAHUA 8 4 N YeTblipe HeAEenn, He SABMATCA O0QHO3HAYHbIMUW, T.K. OHMU 3aBUCAT OT TUna copbeHTa, pasnunyHbIX
CKOpOCTEN nornoweHnss npu otbope npod anddy3nOHHLIM METOAOM U YCITOBUA NPUMEHEHUS.

B Havane otbopa npob pUKCUpYOT BpeMs, TeMnepatypy U atmocdrepHoe gasneHue. ['lo okoH4YaHUK oTbopa
Npo0b NOBTOPHO PUKCUPYIOT 3HAYEHUA BpEMEHW, TeMnepaTypbl 1 aTMOCHEPHOro AaBeHUs.

O dPyYy3NOHHYIO KPbILWKY Ha TPYOKe 3aMeHAT KPbILLKOW, MCNOJTb3YeMOoW Anda XpaHeHUa, U TpyoKy repme-
TUYHO 3aKpbIBaOT. TPYOKM MapKUPYIOT (KaxkaoW TpybKke npuceamBaoT HANBMAYaNbHLIW HOMeP). [pn MapKUpoB-
Ke TPpyOOK He NCNONb3YIOT Kpackn U MapKepsbl, cogepxallne pacTBOpPUTENN, a TakKe npuknenearoLlmneca OUPKN.

Ecnu aHanna npob He byaeT nponaBeaeH B TeveHne dbnmkanimx 8 4 nocne otoopa npod, To UX noMeLlaroT
B YNCTbIN Be3 NOKPLITUSA oxNa)XaaeMbl repMeTUYHbIM KOHTEHep U3 cTekna Unu metanna.

Ecnn HeobXxoaMmMo NpUBECTU coaepKaHne aHanuTa K onpeaeneHHbiM yernosusiM (cMm. 9.1), To B xoae oToo-
pa npob nepnoanveckn perucTpUpyroT 3HavYeHUa TeMnepaTypbl BO3ayxa U aTMocdepHOoro AaBneHus.

[1na noaroToBKW XONoOCThIX MPOoO UCNONb3YIOT TPYOKKU, MOEHTUYHBbIE TPYOKaM, NCNoNMb3yeMbIM ANs oTbopa
npob JIOC. Ha mecTe oTOOpa ¢ 3aTUMK TpybKkamu obpallatoTca Tak Xe, Kak ¢ Tpybkamum gnga otobopa npob, 3a
MCKITIOYEeHNneM caMoro npouecca otoopa npob. Npun oTbope xonocThiX Npod BMecTo AN PY3IUNOHHBLIX KpblLLEeK
NCMONb3YIOT KPbILWKK ONs1 XpaHeHUs. STU TPYOKN MapKUPYIOT Kak XOJ10CTble NpoobI.

8 MeToauka

8.1 Mepbl be3onacHOCTH

B HacTosAweM cTaHaapTe He npuBeaeHbl TpeboBaHnsa be3onacHOCTU, KOTopble cneayeT cobniogaTh Npu ero
npumMmeHeHuW. [NNonb3oBaTenb cTaHgapTa HeCceT OTBETCTBEHHOCTE 3a paspaboTKy COOTBETCTBYHOLLMX Mep besonac-
HOCTU U OXpaHbl 300POBbLA C y4eTOM TpeboBaHWN 3akoHOoAaTe IbHbIX aKTOB.

8.2 Necopbumna n aHanus

8.2.1 flecopbuun

COopOLUMOHHYIO TPYOKY NOMeLLaroT B YCTPOUCTBO AN TepMmuyeckon gecopoumnn. N3 Tpybku yaansawoT BO3ayX
BO M30eXaHKe nonyyeHna HeBepHbIX NokasaHny XpomMartorpadea, BO3HUKarLWMX BCneacTBMe TEPMUYECKOro OKUC-
neHna copbeHTa U HenoasMXHOW dpasbl, UCNONBE3YEMOW NPU ra3oBon XpomMaTtorpadgpunin. 3atem TpyoKy Harpesa-
IOT A1 Aecopbunn napoB opraHU4Yecknx coeauHeHun, nonagaroLlix B ra3oBblin XpomMmaTorpad B NOTOKe rasa-
HocuTend. ['oToK rasza-HocuTena gomkeH bbITb HanpaesneH B CTOPOHY AN dY3IUOHHOIO KOHLA TPYOKK, T.€. Mapku-
POBaHHbLIN KOHeLl TPYOKM AoJ1KeH ObITb PacrnonoXeH y BXxoda B KOJTOHKY ra3oBoro xpomartorpadga. ObbivHO Ang
OOCTUXEHUA onTUManbHOW 3dopekTUBHOCTU AecopObLInM pacxoq rasa, NpoxoasLlero yepes TpyoKy, A0MKeH Co-
ctaBnATh oT 30 Ao 50 mn/MuUH. Bo BpemMsa NpoayBKK CTapatoTCA CHU3UTL A0 MUHUMYMa HarpeBaHue TpyoKu.

6
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[MTpumevanune 1—Illpn nepoHavanbHOW NPoAYBKE COPOUMOHHON TPYDOKM (BMECTUMOCTBIO OT 2 A0 3 M) ANS
NONHOIo yaaneHus N3 Hee BO3Ayxa UCnonb3yoT 0bbem MHEPTHOro rasa, B 10 pas npesblwaowWmn BMECTUMOCTb TPYOKN
(T.€. o1 20 go 30 mn). OgHako Npu NPUMEHEHNN CUINTBHO TMAPOMUINBHBIX COPOBEHTOB BO3HUKAET HEODBXOANMOCTb UCMOTIb-
30BaHUsA 6Onbwero obbema MHEPTHOroO rasa ¢ Uenblo CHUXKEHUSA coaepXaHusa copbupoBaHHOro Bo3gyxa n BoAbl BO
ni3bexaHmne obpasoBaHUs NbAa, KOTOPbIA MOXET NPUBECTU K DITOKMPOBAHUIO OXNaXAaeMOW TOBYLLKMW.

[locne aecopbupoBaHus razoobpasHada npoba 3aHMMaeT 0b6beM B HECKOTBEKO MUNTTUIUTPOB, MO3STOMY Me-
ped aHan3oM Ha KanunnapHOM ra3oBoM XpomMaTorpadge BaXkKHO NpoBecTU NpeaBapuTenbHOe KOHUEHTPUPOBa-
H/e. OTO AoCTUraeTcd UCNoNb3oBaHeM HeEDOTbLLIOW BTOPUYHOM oxXNna)kaaeMoun NOBYLLKN C COpOEHTOM, npoLecc
necopbuunn B KOTOPOW MOXKHO NMPOBECTU AOCTATOMHO OLICTPO NPU HU3KOM pacxode (MeHee 5 Mn/MUH) Ans ceee-
HUA K MUHUMYMY YLLINPEHUA XpoMaTorpaduyeckoro nmka U nonyvyeHunst NMKoB, cpaBHUMBIX C MUMKaMK, Nofyvae-
MbIMW Ha KanunnsapHOW KONOHKe. ANbTepHaTUBOW NpeaBapUTelbHOMY KOHLEHTPUPOBAHUIO MOXKET ObITb UCTOMNb-
30BaHMe NycTou BTOPUYHOW NOBYLLKM NMOO NOBYLLKK, cogepkallen MHePTHbIM MaTepuan, Takou Kak CTEKNAHHbIE
LLapWKn, 0aHaKO Takue NIOBYLLKKM Heobxoanmo oxnaxaaTte Ao TemnepaTtypbl HUXKe MuHyc 100 °C. Takke BO3MOX-
HO BBeAeHWe gecopbupoBaHHOW Npodbl HANPAMYO Ha BXod XpoMaTorpadpa (oaHoaTanHaga gecopbuust), rae oHa
OygeT pacdokycupoBaHa. B nocnegHem cnyyae Heobxogumo Hanmdme KONOHKM € BeICOKUM (pa30oBbIM OTHOLLE-
HMEeM (Hanpumep, ToNWMHa NNEHKU — 5 MKM, BHYTPeHHUU guameTtp — oT 0,2 ao 0,32 MM) 1 yCTaHOBNEHUE
HavalibHOW TeMnepaTypbl HAXKE OKpyXKatoLLLEW.

[1pV HEBO3MOXHOCTW YCTAHOBKM BTOPUYHON oXNnaXkgaeMoW NMOBYLLUKK ¢ COPOEeHTOM U, ecn ANd npeasapu-
TeJIbHOro KOHUEHTPUPOBaHWS aHanuTa UCMoJib30BaHa TeMnepatypa KpUogoKyCUpYOLLIEro Kanunnspa HUXKe Hyns,
TO neped npoBegeHnemM gecopbunn godbmearoTcd NOJTHOINC yganeHusa Bogbl U3 TPYOKKM ¢ Npobon BO n3bexxaHune
obpa3oBaHUA Nbaa, ONoKNpYyoLLEro KanunnapHble TPYOKN M OCTaHaBNMBaKOLLEro NpoLlecc TepMruieckon aecopo-
LA,

[TpumedvaHne 2—Il1pn HEBO3IMOXHOCTN YCTAHOBKM BTOPUYHON OXIa)Xg4aemMon NOBYLLKU U NPU UCMNONb30BaHUA
ontTumanbHoro pacxoga ot 30 go 50 mn/MuH Heobxoanmo npu paboTe ¢ KaNnUNNAPHbIMU KONTOHKaAMKM BbICOKOIO paspeLle-
HUA nmeTb KoadhduumneHT geneHusa notoka ot 30:1 go 50:1. Takmum obpasom, ogHO3TanHas TepMudeckas gecopouws
MOXET MPUBECTU K CHMXEHNIO YYBCTBUTEIIBHOCTH.

Ycnosusa gecopbumnn BbIOMpatloT TakkuM obpasom, YTODbI NPOBECTU MOJTHYI0 AecopbLUunio U3 TpYOKU ¢ Npobon
M YTODLI NP NCNOSTIL30BAHUM BTOPUYHOW NOBYLLKK He Habnoganock Notepk Npob.bl. [Janee npueeaeHbl TUMNYHbIE
YCIOBKUA gecopobunu:

- Temnepartypa aecopodbunmn — o1 250 °C go 325 °C;

- BpemMs gecopbunm — o1 5 a0 15 MuUH;

- pacxog npu nposeaeHun gecopbumm — o1 30 ao 50 Mn/MUH;

- MUHUManbHada TeMnepaTtypa oxnaxgaemMmon nosyLlkn — o1 20 °C go muHyc 180 °C, B 3aBUCUMOCTU OT
TUNa oxnaxgaemMou NOBYLLKN;

- MakcuManbHaga TemnepaTtypa oxnaxgaemMon noeywkn — o1 250 °C gao 350 °C;

- COpPOEeHT, ncnofib3yeMbli B oxaXkgaemMou NoByLlKke, — 0DbIMHO TaKoU XXe, KakK U B Tpybkax, Mmaccou o1 40
o 100 mr;

- raz-HocUTenb — rennu;

- KO3 PMUMEHTLI pasgeneHns — Koad@uUMeHThl pasgeneHuda NoToka Mexay Tpyokou ¢ npoboun U BTOPUY-
HOW NOBYLLKOW N MeXAy BTOPUYHOW NOBYLLUKOW 1 aHaNMTUYECKOU KONMTOHKOW (€Cn TakoBad NPUMEHSETCH) J0MK-
Hbl BbIOUPAaTLCA B 3aBUCUMOCTW OT oxkngaemoro cogepxaHusa J10C B Bozgyxe (B COOTBETCTBUM C UHCTPYKLNEN
N3roTOBUTENSA YCTPOUCTBA AN TEPMUYECKON AecopdLinn).

[TpumevyaHune 3— Temnepatypa gecopbumm 3aBUCUT OT KOHKPETHOIO aHanMTa n NCNonNb3yemMoro copbeHTa.
MakcnmanbHbie 3Ha4YeHUss TeMmnepaTypbl gecopbumm anst oTaenbHbIX COPOEHTOB NpuBeAeHbl B npunoxeHunsix A n C.
BTOpU4HbIE U TPETUYHbIE NMETYYUE aMUHbl U HEKOTOPbIE MONUIranoreHNMPOBAHHbIE COEAMHEHUS C OQHUM UMW OBYMSI
aToMamMu yrnepoaa, B 0CoObeHHOCTN BpOMUCTbIE COeANHEHUS, B CUITY CBOEW NOTEHUNANBHON TEPMUYECKON HECTAbUNb-
HOCTM MOIyT pa3pylaTbcs nNoa BO34eNCTBMEM TEMNEPAaTYPbI.

8.2.2 AHanus

YcTaHaBnUBaT TeMnepaTypy NoToka Npobbl (TeMnepartypy NUHWUK nepegavn) 4oCTaTOMHO BbICOKOW, YTOOLI
He JONYCTUTbL KoHAeHcaUWn aHannTa, Ho He CITULLKOM BbICOKOW, YTODBI He BbI3BaTh pasfiokeHue. [Ana aHannTos,
KOTOpPbIE NeTy4vYne HACTONbKO, YTO NPKY TeMMNepaType okpyKatoLllen cpedbl HaXoOATCH B BO34yXe B NapoBOU ¢pase,
0ObIYHO TpebyeTca TemnepaTtypa notoka He Bobille 150 °C. OgHako gns HEKOTOPLIX TUMNOB NMPUOOPOB MOXET MoTpe-
boBaTbCA DOSiee BbICOKAada TeMmnepaTypa.

[[a30BbI XpomMaTorpad rotoBaTt K aHanuay JNOC. INpn aToM MOryT NPUMEHSATLCA pasfinyHble XpomMaTorpadou-
Yeckne KONOHKN. BbIOOP KONOHKK 3aBUCUT OT NPUCYTCTBUS pasfIMYHbIX MelLlaroLnX BelLeCTB B aHann3npyemMom
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Bo3ayxe. OObIMHO UCTIONb3YIOT KONMOHKM U3 KBapLIEBOro ctekna pasmepamm 50 m X 0,22 MM € TONLLMHOW NNEHKU
HenoaBWXHOW dpasbl U3 AUMeTncunokcaHa ot 1 4o 5 MKM NMbo KonoHkoW annHon 50 M co cTalMoHapHOU oas3on
cnegyrollero coctaa: / % unaHonponuna, 7 % dpeHona, 86 % MmeTuncuiokcaHa. Y cnoBMamMmy XpomaTtorpagoupo-
BaHWSA Ha 3TUX KOJTOHKaX ABTAETCA pPeXUM nporpaMmmmpoBaHms temnepatypbl oT 50 °C go 250 °C co ckopocCThIo
Harpesa 5 “C/MWH Cc nepBoOHavanbHOW Belgepkkon npu temnepatype 50 °C B TeveHne 10 MUH.

KannnnapHasi KonoHKa Unu, npeanodtutensHee, ANIMHHbIA HEMOKPbLITLIN CUNAaHWU3VUPOBaHHBLIW Kanumnnsap U3
KBapLIeBOro cTeKa Ao/MKHa NpoxXoanTe Yepes NUHUI0 Nepedadin oT YCTPOoUCTBa AN TepMuieckon gecopbumnm ao
ra3oBOro Xxpomatorpadpa Takum obpasom, UToDbI OHa pacnonaranach Kak MOXXHO Dnnke K copbeHTy oxnaxgae-
MOW NOBYLLKN NTMOO Kak MOXHO Onmke K TpyOKe B crniydae ogHoaTanHou gecopoumn. BHyTpeHHAA TpyOKa AomkHa
ObITb UHEPTHOM N ee «MepPTBbIe» 0bbeMbl AOITKHbI OblTb MUHUMAIbHBLIL. Ha BXogHOM U/ BLIXOQHOM OTBEPCTUN
BTOPUYHOW NOBYLLKM pacrnonarareT pasgenaoliny knanaH copoca. Ha BeIXOAHOM OTBEPCTUM JTOBYLLKK ero pac-
nonaratoT NMbo y BXxoaa, NMbo y Bbixoaa NUHUK nogadn npodbl. KoadpuumeHTbl AeneHnst MOTOKOB 3aBUCAT OT
YCITOBUN NPUMEHEHUS.

[TpumedaHune— Huzkne 3HaveHuss KoOshPULUNEHTOB pasaeneHnst NPUMEHSIIOT AN N3MEPEHUN B aTMOCep-
HOM BO3ayxe (006bivHO oT 1:1 go 10:1) n Bo3gyxe 3aMKHyTbIX noMeLweHnn (06bi4Ho oT 1:1 ao 20:1); BbiCOKME 3HAYEHUS
KO3(hDOULUMEHTOB pasaeneHnst UCNOoNb3yT ANs U3MepeHun B Bo3ayxe paboyven 30Hbl (06bibHO o1 100:1 go 1000:1).

COO0TBeTCTBME BpeMeH yaepXnBaHUA, NoNyYeHHOro Ha otaenbHOW KONOHKe, He A0MMKHO ObITh e ANHCTBEH-
HbIM KpUTepuem naeHTudmnkaumm koHkpeTtHoro JIOC.

8.3 'papynpoBKa

AHaNU3NPYIOT KaXXayo COPOLMOHHYIO TPYOKY And rpagaynpoBkn (cM.4.6 unn 4.8) nocne TepMU4eckon ge-
copbuum ¢ nocneayloLmMm razoxpomMmaTtorpadpuyeckum aHanmsom.

CTpoAaT rpagynpoBOYHBLIN rpad UK, oTKNagsiBas no ocy opavHart norapudomel niowagen nmkoB aHaIMToOB C
yYUYEeTOM MornpaBku Ha YPOBEHb XONOCTLIX MoKasaHUWM B 3aBUCUMOCTU OT AeCATUYHOro norapudgpma Mmacchl aHanumta
B MUKpOrpamMmmax B COpOLIMOHHON TPybKe ANs rpaaynpoBKM € BBEAEHHbLIM rpagyupoBOYHLIM PpacTBOPOM (CM. 4.7)
NN TPagyupoOBOYHOM rasoBON CMEChIo (CM. 4.9).

8.4 OnpeaeneHue coaepXxaHus aHanuTa B nNpobe

AHann3a pealbHbIX U XONOCTbIX NPob NPOBOAAT cornacHo MetToauke, npusegeHHoM B 8.3 4N CopOLMOHHbIX
TpyOoK Aanga rpagyunpoekik. OnpegensawoT nnowaab nuka U no rpagynpoBoYHOMY rpadouky onpeaendaoT Maccy
aHanuTa B gecopdbupoBaHHOM Npobe [9].

8.5 OnpeaeneHune acdpcpekTUBHOCTU AecopoLUMI

2P PEKTUBHOCTL AeCOPOLIMM NPOBEPAIOT NYyTEM CpaBHEHUA XpoMaTorpadpmuyeckoro curHana ot copoLnMoH-
HOW TPYOKN Ansi rpaaynpoBku (CM. 8.3) ¢ CUTHaANoM, NONy4YeHHbIM NpY BBEAEHUU LUMPULLEM annKBOT rpagyupo-
BOYHbIX PAcTBOPOB UMK rpagynpoBOYHbLIX ra3oBbIX cMecel HenocpeacTBeHHo B XpomaTtorpadp. Ha ocHoBaHNK
MONyYeHHbIX AaHHbIX CTPOAT BTOPOW rpaaynpoBOYHbLIN rpadouk (3aBUCUMOCTL Mol aan nMka oT Macchl aHanuTa)
aHanorn4yHo 8.3, Ho ang pactBopoB (CM. 4.7) nnbo cMmecen (cM. 4.5). pagynpoBOYHLIN rpaduKk AOSTKEH ObITh
TaknUM Xe, Kak nony4veHHbIn B 8.3. QP ekTUBHOCTL AecopbLnn onpeaendtoT Kak YacTHoe OT AeJIeHUs OTKIKKa,
NONy4YEHHOTo NPy aHannse copbLUMOHHOW TPYOKM ANA rpaayupoBKK, Ha OTKINUK, MONYyYeHHbIV NPy BBEAEHWUU rpa-
OYVPOBOYHOIO pacTBopa HenocpeaCcTBEHHO B XpomMaTtorpadg. Ecnun adpdpekTMBHOCTE AgecopbLuunm cocTaBNsET Me-
Hee 95 %, To HeobXoaAMMO COOTBETCTBYIOLLIEeEe N3MeHeHNe NapamMeTPOoB gecopbuuni.

HekoTopble Moaenn yCTPOUCTB TepMUUECKon gecopbunn (TepmoaecopbepoB) He UMET NpUcnocobneHns
anga HenocpeACTBEHHOrO BBOAA XXUAKOCTU € NOMOLLBIO Wnpuua. B aToM crnydyae, a Takke B clydae, Korga B
TPYOKN BBOOAT rpagympoBOYHYIO ra3oBYH CMeCh, 3PP EKTUBHOCTL Aecopbunm NpoBepAaoT NyTeM cpaBHEHUS
rpagynpoBOYHOro rpadmnka aHanmsnpyemoro selwlectsa (cM. 4.1) ¢ rpadpmkom H-rekcaHa. OTHOLLEHWE TaHreHca
yrna HakfoHa rpagynpoBOYHOro rpadgpumka aHannM3npyemMoro Belllectsa K TaHreHcy yrina HakrnoHa rpadouka ans
H-TeKcaHa OO/MKHO paBHATLCA Ko dUUUEHTY OTKNUKa ANga AaHHOTo BellecTBa. KoahdpunumeHTbl OTKIMUMKOB ApY-
X BeLLeCTB MOTyT ObITb NPUONUKEHHO BbIYUCEHbI B 3aBUCUMOCTU OT Yncna sdpdpekKTUBHBIX aTOMOB yrinepoaa
1]. Ecnn oTHOLWEeHWe TaHreHCOoB YINOoB HaknoHa rpagynpoBOYHbIX TpaddUKoB oTnnyaeTcsa oT kKoadpdonumeHTa oT-
Knka bonblle Yem Ha 10 %, HeobxoAnMO COOTBETCTBYIOLLIEE N3MEeHeHWe NapaMeTpoB AecopoLnn.

8.6 CkopocTb NornoLweHus

3Ha4YeHWs CKopoCcTel nornoLlleHnda, npueedeHHble B Tabnnuyax 1 u 2, COOTBETCTBYIOT TpyDOKaM ¢ pasmMmepamu,
YCTAHOBMNEHHbLIMW B 5.1, Npn ycnoBun UcnosibaoBaHns andpdpy3noHHOW KpbIWKKN Be3 memMbpaHbl (CM. 5.3).
B cnyyae ncnonb3oBaHUd TpyboK ¢ ApyruMuy napamMmeTpamMy CKOpOCTb NOrNoLeHUa onpeaensaoT B COOTBETCTBUN
c TpeboBaHuamun [10] n [11].

[Tpunmeyanune— CkopocTb ANPDOY3MOHHOIO NOrMOLWEHNA MHOraa 3aBmcuT oT Tuna copberrta (cm. [1]).
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9 BbluucneHve pe3ynbTaTtoB

9.1 MaccoBasi KOHLeHTpaLuua aHanura
MaccoByto KOHLUEeHTpaLUWo aHanuTa B 0TODpaHHOM BO3ayXe p, MKI/M3, BIMUCASAOT NO popmyne

my — My
gyl

6
rAe m, — Macca aHanuTa B pealbHOW Npobe, onpegeneHHas B COOTBETCTBUM C 8.4, MKT;
m, — Macca aHanuTa B X0J10CTON Npobe, MKT;

Qy — CKopoCTb AN dPY3IUOHHOIO NornoLweHud, cM3/MuH (cMm. Tabnuuy 1 unm 8.6);
[ — BpeMs 3KCMOHUPOBaAHUA, MUH.

[TpumevaHuns
1 Ecnn m_ v m, BbipaeHbl B MUNNUTPaMMax, TO pe3ynbTUpyloLlas MmaccoBas KOHUEHTpauua p byaeT BbipaxeHa

B MUNIIUrpamMmmax Ha Kyonyeckuim metp.
2 Ecnn Heobxoanmo npuBECTU 3HAYEHUS MACCOBOW KOHUEHTpaUuM K onpegeneHHbIM yCrnoBUSM, HAaNpumMmep K

25 °C n 101 kl'la, TO npuMeHaT Popmyny

101 T + 273
pc_pT' 208 (2)

rae p, — MaccoBasd KoHUeHTpauMa aHanuta B 0TobpaHHOM BO3ayXe, npuBedeHHast K onpeaeneHHbIM YCIOoBUAM,
MK/ M3
p — OaBneHune oTobupaemMoro Bosayxa, kl'la;
I — TeMmnepartypa oTbnpaemoro sosayxa, °C.
9.2 O6bemMHas gons aHanuTa
ObBbeMHyI0 400 aHanuTa B Bo3ayxe ¢, MKn/m3 1), BbIMUCAAOT No hopmyne

My — M

10°,
"y 3)

(p:

rae qy — CKopocCTb AU PY3IMOHHOTO nornoweHua, Hr (Mkn/n)-1 mmH-1 (cm. Tadbnunuy 1 unm 8.5)2);
{ — BpeMsA IKCMOHUPOBAHUSA, MUH.

NMpumeyanwne—Ecium, u m, BoipaxeHsl B MUNIMIPAMMaXx, TO PE3yNbTUPYIOWast KOHUEHTpauus ¢ byaer
BblpaxkeHa B Mn/m° 3),

9.3 CKopocTn nornoLieHus
CKOpPOCTW NOrNOLLEHUS @y , CM3/MUH, N Qv , HI (MKN/N)~1T MuH-T, BBIMMCHSAOT No hopmyne

_ quM293p
v = 2407101 (4)

rae M — monsipHast Macca aHanuTa, r/Mmonb;
24,0 — monapHbIn 0bbeM npu Temnepatype 20 °C n gasneHunm 101 kl'la, ams/moneb.

10 Mewawwme BelwecTBa

OpraHun4yeckne coegMHeHUsa, KOTopble UMEIOT Takoe Xe UK NMoYTU Takoe e BpeMd yaepXnBaHus, Kak U
aHanusnpyemoe coeanHeHne, oyayT BNUATb Ha pe3ynbTaT razoxpomMaTtorpadgpuyeckoro aHanusa. Mewatouime
BJTMAHUA MOTYT ObITb CBeAeHbl K MUHUMYMY NyTeM NpaBUbHOIO Bblbopa razoxpomMartorpagunyecknx KONoOHOK U
VCIIOBUW aHannaa, a Takke cTporum cobnogeHmnem ycnoBun nogroToBkU COPOLIMOHHBLIX TPYOOK M aHaMNTUYeCKoU
cUCTeMbI Nepe UCMONb30OBaHUEM.

1) B cucteme CU ata eanHuua — 6espasMepHas, UMewas cneunanbHoe HaMMeHOBaHne — MUuNnuapaHas

nonda, n oboszHavyeHne — mnpa .
2) YacTo eamHuLy M3MepeHuss MKIN/N 3aMeHsIioT Ha eauHnuy namepenusa ppm (Mnu-1), He npunaryio 8 UCO.
3) B cuctreme CU ata eguHnua — GespasmepHas, UMeLwas cneumanbsHoe HAaMMeHOBaHne — MUNMMOHHAS OIS,

n 0603HaYeHne — Mnu-1.
3* O
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HacToawun ctaHgapT NPUMEHAT NpU aHann3e Bo3ayxa ¢ OTHOCUTENbHOW BNaXXHOCTLIO He bonee 95 %
nns secex rugpododbHbIX COPOEHTOB, TaKNX Kak nopucTble nonumepbl n Carbopack/Carbotrap.

MeHee ruapodpobHbIe BbICOKO33dheKTUBHbLIE COPOEHTHI, Takue KaK YUCTbIW ApeBeCHbIN Yyronb UK KapbOoHU-
31POBaHHbIE MONEKYNsApHbIE cUTa, NPUMEHSAIOT B BO34yXe C OTHOCUTENLHOW BNaXKHOCTLHO bonee 65 %, Npu aToMm
OOJKHbI ObITh NPUHATLI MepbI, UCKIMoYaroLLKe nonagaHne BoAbl B NpoLecce aHanmaa.

[TpnmeyaHune—Mepbl N0 NpeaoTBPaALLEHNIO UM YMEHBLUEHUIO NOoNagaHnst BOAbl BKTIOYaloT B ceba genexHune
npobbl, yaganeHmne Bnarm n3 BTOPUYHON NOBYLLKM METOAOM «CYXOW NPOAYBKU», NCNonb3oBaHne gnddy3noHHOW KPbILLKW
(cM. 5.3) ¢ CMNMKOHOBOW MEMBpPaHON, a Takke YMEHbLIEHNnE BPEMEHN 0THoOpa npobeil.

[1pn ncnonb3oBaHUK COPOLUMOHHOWU TPYOKK, NOKasaHWe XONoCToro onbiTa KOTOPOoW BHavYane Mmano, B galb-
HeuleM MOTYT NOSIBNATLCA NOCTOPOHHKE NKKK. O30H [12] 1 okcnAabl azoTa B NPUCYTCTBUK BoAbI [13] MOryT paspy-
1aTtb Tenax TA c obpasoBaHneM beH3anbaernaa u aLetTodpeHoHa.

HeobxoaumMo yduUTeIBaThL TOT pakT, YTO O30H U OKCUAbI a30Ta MOTYT BCTYNaTh B peakLWo ¢ aHannMsnpyemMbl-
MW coegUHEHUAMN, U BbIONpaTbh HauMeHbLUNe 0bBbeMbl NPODbLI B clydae BO3IMOXHOTO NPUCYTCTBUSA DONbLLNX
KONMMYeCcTB 3TUX ra3oB B 0TOMpaeMoM Bo3ayxe. Ecnu ctabunbHocTb Tenax TA cHMXKaeTca U3-3a NPUCYTCTBUA
arpeccuBHbIX ra3oB, TO B kKadecTBe copbeHTa ncnonbaytoT Carbopack [14], [15], [16].

B cnyyae aHanusa okpyxXxaroLlero sosagyxa (cm. tabnuuy 2) metoaunka oblfia npoepeHa B OTHOLLEHUU
cTabunnbHbIX coegnHeHuU. ObpasoBaHKe MellaloLKX BellecTB MO0 paspyLleHue napoB YyBCTBUTENbHLIX JIOC
1pOonCXoaunT B TENNYHO norody U npu BbICOKOM cogepXaHUu B Bo3gyxe o3oHa [10]. B nogobHom cnydae cnegyer
1POBOANTE OTOOP NPOD B COOTBETCTBUM C anbTEPHATUBHOW METOAMUKOW, HANMPUMEP METOAOM NMPOKayKkn B COPOLIN-
OHHVYIO TPYOKY C npeaBapnUTeNbHOM JTOBYLLKOW C OKUCTTUTENEM.

11 XapakTepucTuku

[TpnMepbl XapaKTepPUCTUK, BKITHOYaLWMX paclUMpeHHyYo HeonpeaeneHHOCTb, NpeUn3noHHOCTL, 3 eKTUB-
HOCTb U3BJTeYEeHUA Nocne XpaHeHUa 1 YPOBHKM XONOCTLIX NokasaHW, NoJlydeHHbIe NMpY NpoBepKe MeToaunKn, yeTa-
HOBJTEHHOW B HACTOSILLEM CTaHOapTe, NpuBedeHbl B npunoXxeHun D 1 Tabnuuax 3 — 8.

12 [lpOoTOKON U3MepeHUn

[1poTOKONT U3MEpPeHUN A0IMKEeH cogepKaTb cleayoLLyo MHopMaumio:

a) NONHy naeHTndunKaL o nNpods.l;

D) CCbINKY Ha HaCTOALWNIKA cTaHaapT UNK ApYyron AONONHUTENBHbLIA CTaHAapPT;

C) onucaHue MecTa 1 NPOACIIKUTENBEHOCTM OTOOPa NPOD;

d) atmocdepHoe gaBneHne 1 TeMmnepaTypy, ecnu 3To HeodbXoANMO B COOTBETCTBUKM € pasgesiom 9;

e) pesynbTaT aHanunaa;

f) onncaHne NobbIX HEOOLIYHLIX ODCTOATENLCTB, 3aMeYEHHbIX BO BPEMS aHanu3a;

g) onncaHwne nodbIX AEUCTBUINA, HE YCTAHOBMNEHHbLIX HACTOSALWNM CTaHOapTOM, UMW yKazaHue cTaHaapTa,
CCbI/1Ka Ha KOTOPLIM NpuBeaeHa Kak HeobszaTenbHag.

13 KoHTpONnb KayecTBa pe3ynbTaToB N3MEPEHUMN

Cnegyet cobnogaTb COOTBETCTBYHOLWUN YPOBEHE KOHTPONA KayecTBa pe3yibTaToB UamepeHun (cm. [17]
Nnnbdo aHanorn4yHbIN).

YPpOBeHb XONOCTbIX NoKasaHUW ANa cCOpOLUMNOHHOW TPYOKU aBNnaeTCcda NpuemMnemMbIiM, ecliv ypoBeHb NoOOoY-
HbIX MMKOB He npeBbiaeT 10 % TUNKUYHLIX NnoLwaaen NMMKOB aHaNUTOB.

OxxmnpgaeTcs, YTO CKOPOCTU NOrNoLeHns, npuBegeHHble B Tabnnuax 1 u 2, octatoTcA NOCTOAHHLIMU B TEeYe-
HMe BCero cpoka ncnofie3oBaHna Tpyook anga otbopa npob. OgHako noBblLLeHHas BUOpaunusa MOXKeT NMPUBECTU K
paszrepmeTunsaLnm Tpyobok nnu paspylieHuo copbeHTa. o 3ToM npuvnHe TpyoKn HeOOXOANMO NMPOBEPATL BU3Y-
anbHO C AOCTAaTOYHOM YacTOTOW, a Takke HanoNHATEL CBEXUM copbeHToM NpnbnnantensHo nocne 100 npouegyp
oTbopa npod nnu AByX NIET UCNONb30BaHUSA (B 3aBUCUMOCTU OT TOrO, YTO HACTYNAaET paHbLLe).
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Tabnwuya 1— Ckopoctn auddy3noOHHOIo NormoweHns copounoHHon Tpybkon (6e3 membpansbl) cornacHo 5.1. OT16op

npob Bo3gyxa padboyven 30Hb

CoeguHeHune CopbeHT YposeHb?! CKopOCTL MornoujeHus”
cM>/MUH HE (Mkn/n) ™ My
Yrnesoagopoabl
1,3-byTagneH MonekynsapHoe cuto 13X A 0,59 1,30
H-IleHTaH Chromosorb106 A 0,50 1,46
Carbopack B® B 0,60 177
H-I ekcaH Chromosorb 106 A 0,50 1,77
Benson Tenax TAY A 0,41 1,3
Porapak Q A 0,42 1,37
Tenax GR B 0,57 1,81
Chromosorb 106¢) B 0,54 1,72
H-l enTaH Chromosorb 106 A 0,48 1,95
Tenax TA®) A 0,43 1,77
Carbotrap B B 0,47 1,94
Tonyorn Tenax TA® B 0,44 1,67
Tenax GR B 0,56 2,12
Chromosorb 106 B 0,52 1,94
Carbopack B B 0,55 2,06
H-OKTaH Chromosorb 106 A 0,46 2,13
Tenax TA®) A 0,43 2,00
Keunnon Tenax TA®) B 0,42 1,82
Chromosorb 106 B 0,48 2,10
Tenax GR B 0,57 2,48
STnnb6enHson Tenax TA®) B 0,46 2,0
Tenax GR B 0,56 2,43
Chromosorb 106 B 0,44 1,9
Porapak Q D 0,55 2,38
CTUpOor Tenax TA® A 0,47 2.0
Chromosorb 106 B 0,51 2,15
H-HoHaH Chromosorb 106 A 0,46 2,40
Tenax TA®) A 0,40 2,12
M3onponnnbenHs3on Chromosorb 106 C 0,46 2,26
Tenax TA®) C 0,46 2,26
Porapak Q D 0,51 2,5
TpnmeTnnodeH3on Chromosorb 106 C 0,48 2,37
Tenax TA®) C 0,48 2.37
H-I1ekaH Tenax TA A 0,40 2,3

4—3286
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[ToodosmkeHue mabnuubl 1

CKOpOCTE NOrNoLweHns

b)

CoegunHeHue CopbeHT YpoBeHb?
CM>/MUH HE (Mkn/n) ™ MuH
[[anoreHnpoBaHHbIE
yrNeBogopoasl
MeTtunxnopua Spherocarb B 0,63 1,3
BuHunxnopwua Spherocarb B 0,78 2,0
1,1-AnxnopstnneH Spherocarb B 0,63 2.5
TpuxnoptpundTopaTaH Chromosorb 102 B 0,46 3,5
XnoptpundbtopmeTaH Chromosorb 102 B 0,42 1,8
HuxnopmertaH Chromosorb 106 B 0,43 1,56
Chromosorb 102 B 0,45 1,56
1,2-dnxnopsTaH Chromosorb 102 B 0,47 1,9
[[anoTaH Tenax TA B 0,32 2,59
Chromosorb 102 B 0,45 3,6
OHNopaH Tenax TA B 0,33 2,29
N3omntopaH Tenax TA B 0,32 2.20
bpomaTaH Chromosorb 106 = 0,55 2,45
TpuxnopmeTan Tenax GR B 0,45 2,18
(xnopodopm) Chromosorb 102 B 0,48 2,35
TeTpaxnopmeTtaH Tenax GR B 0,59 3,72
(HETLIPEXXNOPUCTLIN YINEPOR) [ -y mosorb 102 3 0,48 2,87
TpnxnopatuneH Chromosorb 106 B 0,47 2,66
Chromosorb 102 B 0,43 2,3
1,1,1-TpuxnopaTaH Chromosorb 106 B 0,42 2,3
Chromosorb 102 B 0,42 2,3
Tenax GR B 0,54 2,92
TerpaxnopatuneH Chromosorb 106 B 0,46 3,1
Tenax TA B 0,41 2.8
Chromosorb 102 B 0,38 2,6
SnNUXnopruapuiH Chromosorb 106 = 0,65 2,45
leppTOopaAnMeTUn- Carbotrap B 0,25
mknobyrand)
[lepTOPMETUNLNKITO- Carbotrap B 0,25
neHtan?d
[lepdTOPMETUNLUNKIIO- Carbotrap B 0,25
rekcand
CnoXHble 3QuUpsbI
N 3hUpbl IMUKONen
OTunauerar Chromosorb 106°) B 0,49 2,00
Tenax TA B 0,40 1,60
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CKOpPOCTL NOrNOLLEHUA

b)

CoefuHeHue CopGeHT YpoBeHb?/
cM>/MUH HE (MKI/n) ™ MuH
H-byTunauerar Tenax TA B 0,61 2,26
MeTunmeTtakpunar Porapak Q B 0,49 2,0
bytnnakpunar Tenax TA B 0,51 2,6
2-MeTokcnaTaHon Porapak Q A 0,48 1,5
Chromosorb 106 B 0,51 2,
2-OTOKCU3TaHON Tenax A 0,44 1,8
2-MeTtokcnatunauerar Porapak Q A 0,58 2.8
2-OToKenaTunauerar Chromosorb 106 B 0,39 2,3
enax TA B 0,36 2,10
2-ByToKCM3TaHoM Chromosorb 106 B 0,35 2,1
Tenax TA B 0,31 1,9
2-MeTOKCMNPONaHo! Chromosorb 106¢) B 0,45 1,85
Tenax TA B 0,37 1,52
2-byTokemaTunauertar Tenax A 0,38 2,8
Anbgerngbl N KETOHb!
MeTunmnaobyTUnkKeToH enax TA B 0,42 1,71
(2-meTun-4-neHTaHoH) Chromosorb 106° B 0,49 2.01
LinknorekcaHoH Tenax TA D 0,57 2,3
Pypdyporn Tenax TA A 0,63 2,5
CnupTobl
[lponaH-2-on (u3onponanon) | Spherocarb C 0,81 2,0
CmMellaHHbIM Knacc BELLECTB
AKPUNOHNT PUN Porapak N A 0,62 1,35
ALETOHUTPUN Porapak N A 0,60 1,0 (2 1)
Porapak N A 0,48 0,8 (8 u)
[TponnoHnTpUN Porapak N A 0,53 1,4 (2 4)
Porapak N A 0,49 1,3 (8 4)
Cepoyrnepop Spherocarb A 0,83 2.6
Okemnp asora (1) Molecular sieve 5A B 0,70 1,25
OTUNeHoKeuna, Spherocarb B 0,88 1.6
1,4 - dnokcaH Spherocarb C 0,84 3.0

paboyvyen 30Hbl.

3} YpoBeHb A = Banugaums B cootBeTcTBUM ¢ [10] ypoBeHs 1A.
YpoBeHb B = yactnyHas Banugauus B cootBeTcTBum ¢ [18].
YpoBeHb C = pacyeTHbIU: ngearnbHOE 3HAYEHUE.
YpoBeHb D = pacyeTHbI HA OCHOBE AMHAMUYECKOro obbema «npockokay.
YpoBeHb E = pacyeTHbI HA OCHOBE M30TepPMbl copbunn.
b} Ecnn He yka3aHo nHoe, TO 3HaYeHVs NPUBEAEHb! AN BPEMEHW 3KCMOHUPOBaHUS 4 1 8 4 Npy aHanuse Bo3ayxa

¢) NaHHbIN TUN copbeHTa He PeKOMEHAYETCA UCMONb30BaTh U3-32 U3MEHEHUS CKOPOCTM NMOrMOLEHNS.
9 Ncnonb3ayioT CeTKy N3 HUKENS BMECTO CETKU U3 HEPXKaBEIOLLEN CTanm.
€) MpeanoyTuTenbHbIA TUN copbeHTa.

4*
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Tabnwuya 2 — KoahdunumeHTbl anpdPy3anoHHOro nornoweHmns copounoHHbiMmmn Tpybkamm (6e3 membpansbl) (5.1) —
O160p Npob aTtmocepHOro Bo3gyxa U Bo3ayxa 3aMKHYTbIX MOMeLLEeHUI

CoeguHeHne | CopbeHT Bpems CKOpPOCThL CKOpOCThL Yucno [TpumevaHune Cchinka
3KCNo- NOrnoLeHns NOrnoLeHns HEe3aBUCK-
HUPOBA- (cTaHpgapTHOE (cTaHgapTHoOE MbIX
HUA, OTKITOHEHNE), OTKITOHEHUuE), OLUEHOK
Henenb cM>/MUH HE (Mkn/n) ™ MuH ™
nabopaTtopHoe Cru-
ben3on Tenax TA 1 0,46 1,45 1 YEHNE [19]
1 nabopatopHoe/
beHnson Tenax TA 2 0,32 (0,01) 1,03 (0,04) 2 1 cnnyenHne «Ha me-| [19], [20]
cTER
2 nabopaTopHbIX/
beHnaon Tenax TA 4 0,22 (0,03) 0,70 (0,09) 3 1 cnu4veHne «Ha mMe- [19],
CTEN [20], [21]
Carbograph 1 nabopatopHoe/
beHnson TD-1 vinn 1 0,67 (0,06) 2,14 (0,21) 2 1 cnnyeHne «Ha me-| [22], [23]
Carbopack cTER
B
Carbograph 1 nabopatopHoe/
beHnson TD-1 vinn 2 0,63 (0,07) 2,02 (0,22) 4 3 cnndeHuss «Ha me-| [20], [22],
Carbopack CTEN [23]
B
Carbograph 1 nabopaTtopHoe/
beHnaon TD-1 vnn 4 0,58 (0,05) 1,85 (0,15) 4 3 cnndeHust «Ha me-| [20], [22],
Carbopack CTEN [23]
B
1 nabopatopHoe/
benaon | Chromosorb 1 0,48 (0,03) 1,52 (0,08) 2z 1 cnudeHne «Ha me-| [22], [23]
106 CTeEN
1 nabopaTtopHoe/ [20], [22],
benson | Chromosorb 2 0,47 (0,06) 1,47 (0,22) 5 4 cnndeHns «Ha me-| [23], [24],
106 cTEN [25]
1 nabopatopHoe/ [20],
benaon | Chromosorb 4 0,40 (0,08) 1,28 (0,25) 4 4 cnndeHus «Ha me-| [22], [23],
106 CTEN [25]
Ambersorb 1 nabopaTtopHoe
beH3on XAD-4 1 0,38 1,21 1 Cnu4yeHune [26]
1 cnnyeHne «Ha mMe-
Tonyorn Tenax TA 2 0,32 1,22 1 cTe» [20]
1 nabopaTtopHoe/
Tonyorn Tenax TA 4 0,27 (0,07) 1,03 (0,26) 2 1 cnnyenHne «Ha me-| [20], [21]
cTER
Carbograph 1 nabopatopHoe/
Tonyon TD-1 vnn 1 0,57 (0,15) 2,16 (0,58) 2z 1 cnudeHne «Ha me-| [22], [23]
Carbopack CTEN
B
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CoeonHeHue | CopbeHT Bpems CKOpoCTh CKoOpocCTh Uncno [lpumeyvaHne Ccbhinka
SKCIMO- NornoweHunsA NornoweHums HEe3aBUCK-
HUPOBA- (cTaHpgapTHOE (cTaHgapTHoOE MbIX
HUA, OTKNOHEHuUe), OTKNOHEHuUe), OLEHOK
Hefenb cM>/MUH HE (MKN/n)~ MuH ™
Carbograph 1 nabopaTtopHoe/
Tonyor TD-1 vinn 2 0,56 (0,06) 2,13 (0,24) 4 3 CIMUYEHUs «Ha [20], [22]
Carbopack MecTe» [23]
B
Carbograph 1 nabopaTtopHoe/
Tonyorn TD-1 vnn 4 0,55 (0,07) 2,07 (0,26) 4 3 CNMYEeHUs1 «Ha Me- [20],
Carbopack cTen [22], [23]
B
1 nabopaTtopHoe/
Tonyon | Chromosorb 1 0,54 (0,15) 2,05 (0,57) 2 1 cnvdyeHne «Ha me-| [22], [23]
106 cTe»
1 nabopaTtopHoe/ [20], [22],
Tonyon | Chromosorb 2 0,51 (0,05) 1,91 (0,18) 5 4 cnudveHnsa «Ha me-| [23], [24],
106 cTen [25]
1 nabopatopHoe/ [20], [22],
Tonyon | Chromosorb 4 0,48 (0,06) 1,82 (0,24) 4 3 cnuyennst «kHa me-| [23], [25]
106 cTe»
Ambersorb 1 nabopartopHoe
Tonyor XAD-4 1 0,43 1,62 1 crindyeHune [26]
1 nabopatopHoe/
Keunon Tenax TA 2 0,34 1,49 2 1 cnnveHne «Ha me-| [19], [20]
cTe»
2 nabopaTtopHbix/
Keunon Tenax TA 4 0,33 (0,15) 1,46 (0,67) 3 1 cnnveHne «Ha me-| [19], [20],
cTeEN [21]
Carbograph 1 nabopatopHoe/
Keunon TD-1 vnn 1 0,54 (0,06) 2,37 (0,29) 2 1 cnndeHne «Ha me-| [22], [23]
Carbopack cTeEN
B
Carbograph 1 nabopatopHoe/
Keunon TD-1 vinn 2 0,47 (0,04) 2,07 (0,21) 4 3 CIIMYEHUS «HaA Me- [20],
Carbopack cTeEN [22], [23]
B
Carbograph 1 nabopatopHoe/
Keunon TD-1 vnn 4 0,44 (0,07) 1,94 (0,29) 4 3 cnuyennst «Ha me-| [20], [22],
Carbopack cTeEN [23]
B
1 nabopatopHoe/
Kcunon | Chromosorb 1 0,55 (0,07) 2,42 (0,30) 2 1 cnvdyeHne «Ha me-| [22], [23]
106 cTe»
1 nabopatopHoe/ [20], [22],
Keuvnon | Chromosorb 2 0,47 (0,07) 2,09 (0,29) 5 4 cnudveHnsa «Ha me-| [23], [24],
106 cTen [25]
53286 15
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OkoHyaHue mabnuubi 2

CoeguHeHne | CopbeHT Bpems CKOpPOCThL CKOpPOCThL Yucno [IpumevaHune Ccheinka
JKCIMO- NornoweHns nornoweHus HE3aBUCHK-
HUPOBA- (cTaHpapTHoOE (cTaHpgapTHOE MbIX
HUA, OTKITOHEHnE), OTKITOHEHUE), OLIEHOK
Heaenb cM>/MUH HI (wum/n)_1 MUH
1 nabopatopHoe/
Keunnon | Chromosorb 4 0,43 (0,08) 1,91 (0,35) 4 3 cnudeHnsa «Ha me-| [20], [22],
106 CTeN [23], [25]
O1TnbeH3on| Chromosorb 2 CIIMYEHUS «Ha Me-
106 s 0,53 (0,02) 2,31 (0,07) s cTeEN [24], [25]
OTnbeH3on| Chromosorb 1 CNMYeHne «Ha Me-
106 4 0,52 2,24 1 cTe» [25]
O1nben3on| Carbopack 1 cnn4YeHne «Ha Mme-
B 2 0,50 2,19 1 CTe» [26]
3Tnbenson | Carbopack 1 CNMYEeHne «Ha Me-
B 4 0,52 2,30 1 cTeN [26]
TpumeTun- 1 nabopaTtopHoe
beH3on Tenax TA 4 0,54 2,67 1 CrinvyeHune [21]
TpumeTtun- | Carbopack 1 cnnyeHne «Ha me-
beH3on B 2 0,44 2,20 1 cTeN [26]
pumeTun- | Carbopack 1 cnuyeHne «Ha Me-
beH3on B 4 0,47 2,30 1 CTe» [26]
1 nabopaTtopHoe
[lekan Tenax TA 4 0,51 2,93 1 ClINYeHne [21]
1 nabopaTtopHoe
YHaekaH | Tenax TA 4 0,53 3,34 1 CIINYEeHne [21]

B 60onbLUMHCTBE CrnydaeB cKopOCTW MOrnoLeHnsa B atmocepHoM Bo3ayxe bbinuv onpeaeneHbl Npu sHave-

HUSIX MacCOBOW KOHUEHTpauuK, TUNUYHBIX 4115 QQOHOBOMO YPOBHA 3arps3HeHna B ropoae, T.e. HECKOJTbKO MUKPO-
‘paMMOB DeH30J1a, Tonyona Unu Kkcunona Ha oguH kybmndeckun meTp. CKopocTu Oblnk onpegeneHsl 1Moo B

nabopaTopumn Cc NoMoLL b0 0bpa3sLoB BO3AyXa, KOTOPbIE NPOBEPSASIN HE3AaBUCUMbIM MeTOA0M (0OBIMHO METOAOM
NnpoKaykn Yepes COPOLINOHHYIO TPYOKY), NMOO HE3ABUCUMbIM METOAO0M HEMOCPEACTBEHHO «HA MECTE» MO CPpaBHe-

HUKO ¢ 0aHUM U 6onee NpobooTOopHLIMK YyecTpocTBaMK. B [19] npuBeaeHbl 3Ha4eHUs cKkopocTelr NOrnoLLeHns
py oTOope Npob Bo3ayXa 3aMKHYTbIX MOMELLIEHWIA, Korga 3HadeHUs MacCOBOW KOHLUEHTpaL MM co3gaBaeMon KOH-

TPOJIbHOW BO3AYLLIHOW CMEeCU ObINN TUNMUYHBIMUA ANS 3aMKHYTbIX NOMeELLeHUN, T.e. npubnmuantenbHo 1 mMmr/ms

beHsona v npndnuanTensHo 2 Mr/ms oblero konudectsa J1OC.

B npuvnoxeHnn A nokasaHo, YTo CKOPOCTU AN dpy3MoHHOro nornoLwleHus npm otbope Nnpob Bosayxa pabo-
Yyel 30Hbl, 3aMKHYTbIX NOMeLLeHNN N aTMoCcepHOro Bozayxa MoryT He ObITe 0AWHAKOBLIMU, T.K. CKOPOCTW NOMNo-
LLIeHNA 3aBUCAT OT BPEMEHW 3KCNOHMPOBAHUA U MAacCOBOW KOHUEHTPaUUK. TOT 3 deKkT cUNbHee NPOoABNAETCA B
cllydae ncnonb3oBaHnda HengeanbHbIX cCOpbeHTOoR, HanpumMmep Tenax TA.
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Tadbnunua 3 — 2PpPeKTMBHOCTb N3BneveHusa 6eH3ona, Tonyona u keunona mnad Tpybok nocne BBEAEHUS XUAKOCTU C
NMOMOLLbIO Wnpuua

Homep U SPpdheKkTuBHOCTL n3BneveHnsa, %
MEeCTO Ucche-
NoOBaHUS Chromosorb 106 Carbograph TD-1
Ber3on Tonyon Keunnon ben3on Tonyon Kennon
1) Ncene- CpeagHsasa ad-
NOBAHUSA B PEKTUBHOCTb MN3- 82,7 87,5 05,9 95,1 100, 1 100,6
Bennkobpu- | Bnevenus, %
TaHUW
CTtaHgapTHOE
OTKITOHEHME (1) 8,3 6,7 10,4 12,1 4,4 10,0
n 20 19 19 19 20 20
2) Cnnve- CpegHasa adh-
HWe coaep- PEKTUBHOCTb U3- 93,1 99.1 100,5 08,7 100,3 08,5
»aHua J10C B | BnedveHuns, %
BO34yXe
CTaHgapTHOE
OTKITOHEHME () 11,9 7.9 5,0 3,0 2,7 2,0
n 13 13 13 13 13 13
3) Mexay- CpeaHss a3d-
HapodHbIE PEKTUBHOCTb U3- 104,8 105,9 98,7 103,7 100,7 100,1
CMUYeHUs Bneverus, (%)
CTtaHgapTHOE
OTKITOHEHME (%) 11,3 10,1 7,8 4.6 3,2 2,3
n 16 16 16 16 16 16
CpegHee CpepHAaAsa 3dh-
no peaynbTa- | PEKTUBHOCTb W3- 93,5 Q7.5 08,3 99,2 100.,4 Q9,7
TamMm uccrneno- | Bnevenus, %
BaHUN 1 — 3
CTtaHgapTHOE
OTKITOHEHME () 11,1 9,3 2,3 4,3 0,3 1,1
n 3 3 3 3 3 3

[TpnmedvaHune—Bwuccnegoeannm 1 BBEAEHHbIE C NOMOLLBIO LLNPULIA KONMMYECTBA KaXgoro yrnesogopoaa
coctaBnsanu npubnuantensHo 80 Hr, B uccneaoBaHusax 2 n 3 — npnbnunauntenosHo 200 Hr. Tpybku (B 3aKpbITOM COCTOS-
HUKW) Ans oTbopa XOoNnocTbiX NPob nomecTunn B Mecto otbopa npod (B ogHOM nccnegoBaHnm, No BCEMY MUPY) U
3KCMOHMPOBanNu psiaom ¢ Tpybkamu, B KOTopble oTbnpanu npobbl, B TeHEeHWE MECHLA N 3aTEM BEPHYNU B nNabopaTtoputo

ana aHanuaa.

Tabnwuuya 4 — CnudeHune ¢ pesynbratamu aHanmisa npobd Bo3gyxa Ha cogepxanue J1I0C, nony4veHHbiMu naboparopu-
aMmu BenukobputaHum

PeayneTaThl aHanuaa npob Bo3nyxa Ha copepxaHue NOC, mkr/m>
Mecto ot6opa beHaon Tonyon Keunon
pod CopoepxaHue CopoepxaHue CopnepxaHue
Anpdyans JIOC B Andpdyans JIOC B Anpdy3ns JIOC B
BO3yXe BO3yXe BO3ayXe
INvpac 2,27 + 0,07 3,33 5,30 + 0,01 6,75 3,44 + 0,07 3,99
bendgact 2,10  +0,36 2,94 4,44  +0,15 6,82 3,34 +0,14 3,55
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OkoHyarue mabnuubi 4

PeayneTaThl aHanuaa npob Bo3ayxa Ha copepxaHue NOC, mkr/m?

MecTo oT6opa ben3on Tonyon Kennon
npob CopepxaHue CopepxaHue CopepxaHue
HAnppysna NIOC & HAnpdpysna NIOC B Anpdpysuna NIOC B
BO3ayXxe BO3OyXe BO3OyXe
bpucTtons 290 +0,33 6,112 6,45 +0,86 2,252) 4,70  +0,26 2,70
Kapandd 3,70+ 0,46 9,5 7,90 +£0,12 8,38 567  +0,10 5,15
OnbTXam 2,65 +0,35 4,65 592  +0,69 10,36 3,55 + 0,30 3,10
Ilneepnyne 212  +0,16 1,23 4,55 +0,19 0,93 3,86 0,19 0,84
Muanc6op 2,35  +0,27 2,93 4,23  +0,22 4,59 2,66  +0,14 b)
CayTremnToH 3,87 +0,73 1,90 8,12 +0,68 11,14 550  +0,20 5,49
JloHaoH 4,06 +0,14 6,05 9,67 +0,16 10,87 6,79 + 0,27 7,79
SAnHOYpr 1,29  +0,20 1,81 3,29  +0,42 3,78 2,00  +0,27 1,89
Xapyann 0,66 +0,03 0,90 1,46  + 0,31 0,98 0,60  * 0,04 b)
bupmuHrem 1,87  +£0,27 2,54 4,76  +0,31 6,75 4,46  +0,27 5,59

[HaHHble no cogepxaHuio JIOC B BO3gyxe ABNAOTCA OPUEHTUPOBOYHbLIMU, T.K. 32 COOTBETCTBYIOWMUN Nepunoj
otbopa npob andPy3anOoHHLIM METOAOM BbINO NMNONYy4YEeHO Mano AaHHbIX.

3) Bo3mMOXXHa NepecTaHoBKa 3HavYeHun ans 6eHsona u tonyona B VIHTepHeT-apxumee.

b) NaHHbIE OTCYTCTBYIOT.

Tabnwuwuya 5 —lpeasaputenbHoe mexayHapogHoe mnccnepgosanne. CpeagHsaa maccoBasi koHueHTpaums JIOC B
aTMocepHOM BO3ayxe, nonydeHHas nytem otbopa npob anpdysamoHHeIMm mMeTogom Ha oba copbeHTa

MaccoBasn KOHUEHTpaUusa, MKI/M® + CTaHOapTHOE OTKIIOHEHUE
CtpaHa n
beH3on Tonyon Keunon

LBeuns 1,95 + 0,08 5,63 + 0,77 3,49 + 0,29 4
[aHwns 0,99 + 0,04 1,44 + 0,03 0,80 + 0,07 42)
CLA 0,43 + 0,07 0,76 + 0,09 0,47 + 0,09 4
ABCTpanuvs 1,94 + 0,2 5,23 + 0,69 3,87 + (0,28 4
BeHrpus 2,65 + 0,09 4,7 + 0,19 3,27 + 0,18 4
[fepmaHus 1,75 + 0,15 5,85 + 0,56 3,74 + 0,33 4
Kntan 12,3 + 1,08 23,04 + 2,32 11,04 + 0,51 4
OUHNAHONSA 0,84 + 0,16 2,16 + 0,6 1,58 + 0,03 4
Hunaepnanabl 1,55 + 0,14 3,51 + 0,27 2,28 + 0,14 4
N3pannb 1,42 + 0,17 3,24 + 0,1 2,79 + 0,08 4
Mekcuka 3,05 + 0,51 23,43 + 1,28 8,79 + 0,25 4
MTanuns 1,59 + 0,15 5,39 + 0,11 3,306 + 0,41 4
bpasununs 0,42 + 0,33 2,00 + 0,59 1,81 + 0,15 4°)
PpaHuuns 1,81 + 0,25 [,32 + 0,31 3,87 + 0,13 4
ﬁzﬁzzgiﬂﬂ 2,10 £ 0,36 4,44 £ 0,15 3,34 £ 0,14 4
AHImust 1,37 + 0,25 4,24 + 0,09 3,36 + 0,11 4

3} n = 3 gna Tonyona v Kkcunona.
b} n = 3 pna Tonyona.
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Tabnwunya 6 —lNpeunanoHHoOCTb aHanm3a n 3P PEKTUBHOCTb N3BNEYEHUS OPraHUYECKUX COeaANHEHUI (NOCNe XpaHe-
HUA B 3aKPbITOM COCTOSIHMM Npu Temnepatype 25° C B TeveHne aByx Heaernb) Ha copbeHTax Chromosorb 106 n Carboxen

569 [27] (ypoBeHb 3arpy3ku 1 MKr)

OpraHun4eckoe KoadhdpuumeHT Bapuayuu QP PEKTUBHOCTE U3BNEYEHUA
coeiMHeHue nosTopaemoctu, % nocne xpaHenusi, %
Chromosorb Carboxen Chromosorb Carboxen

[lponaH 1,8 115
[leHTaH 1,7 112

['ekcaH 2,1, 3,6 104

beH3on 2,9 100

HuxnopmeTan 1,9 114

1,1,1-TpuxnopataH 2.4 101

MeTaHon 1,7 o4
STaHOI 5,9 96

bytaHon 1,3 101

Metunauerar 1,8 113

MeTokcunataHon 5,7 121

MeTnnaTtnnkeToH 2,2 103

ALETOHNTPUI 4,1 112

bytunauerar 3.4 104

a-l'lMHeH 4.2 2,5 104

[lekaH 4,2 104

ITUNEeHoOKCUa

[TponnneHokcuAa 3,6 103

[[ekcaHanb 3,5 08

Tabnwua 7 —Npeun3amoHHOCTb U 3hHEKTUBHOCTb U3BNEYEHNA OPraHNYECKNX PacTBOPUTENEN NOCne XpaHeHUs Ha
copbeHTe Tenax TA B Tpybkax

KonuyecTtso be3 xpaHeHus Bpemsa xpaHeHus 5 mec Bpema xpaHeHusa 11 mec
OpraHuyeckoe BBBee;L:JéiiLBrg’B KoapdpuumueHr CpenHsas Koathdpuun- CpegHas KoapduuneHr
coenuHeHne COPBLINOHHYIO apuaunn®, % | adbdekTuB- eHT Bapua- sbdekTus- | Bapuauun®, %
TPYOKY, Mr MSBJI:IIS‘-?;:MFIb) o MSBJI'_:;—?;:HFIID}
Yrnesoagopoabl
[ ekcaH 7,8 10,7 93,6 17,9 100,8 26,1
[ enTaH 8,4 2,4 99,5 2, 100,0 1,3
OkTaH 8,0 2,4 100, 1 1,8 100,0 0,5
HoHaH 12,0 0,8 — — 101,0 0,4
[lekaH 9,2 2,2 100,4 1,5 100,2 0,5
YHOEeKaH 9,1 2,3 100,7 1,5 100,2 0,2
HopekaH 9,9 2,8 101,8 1,5 101,5 0,4
beH3on 11,0 2,5 98,7 2,0 98,6 0,8
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[ToodosmkeHue mabnuubl 7

Konn4decTtBo be3 xpaHeHus Bpemsa xpaHeHus 5 mec Bpemsa xpaHeHusa 11 mec
BELLECTBAa,
OpraHu4veckoe BBEIEHHOTO B KoadpdpunumeHt CpenHas Koadhdpuum- CpepnHasd KoshdpuumeHt
COeOUHEHUE COPBLIMOHHYIO papuaunn®, % apdekTuB- | eHT Bapua- | addekTus- | Bapuaunun®, %
TPYBKY, Mr HOCTb Lunn, % HOCTb
| nasneveHus” n3BnedveHus>
Tonyor 10,9 2,6 (100,0) 1,8 (100,0) 0,6
n- Kennon 5,3 2,5 99,9 1,7 99,8 0,7
o-Kcunorn 11,0 2,4 100,0 1,7 98,8 0,7
OTUNOEH30I 10,0 0,5 99,6 0,4 97,9 1,3
[Tponnn6eH30on 10,5 2,3 09,7 1.5 98,5 0,7
N3onponnndenHs3on 10,9 2,3 98,9 1,8 97,2 1,3
M-+ N-OTUNTONYO! 10,5 2,3 08,8 1,7 96,9 1,2
O-ITUNTONTYO! 5.4 2,2 100,1 1,6 98,9 0,7
1,2,4-TpnmeTun-

beHson 10,8 2,2 100, 1 1,3 99,1 0,5
1,3,5-TpumeTun-

beH3on 10,7 2,2 100,0 1,5 99,1 0,5
TpumeTnnoeHson 10,2 1,7 101,06 0,5 101,3 0,8
CnoXHble 3QUpbl U

3Pupbl rMUKoNnen
Jtunauerar 10,3 0,6 Q7.6 1,0 100,0 2.5
[TponnnaueTar 10,9 2.4 100,5 1,7 99,1 0,8
M3onponunauerar 9.4 1,0 97,0 0,4 100,0 1,4
bytunauerar 10,8 2.4 100,3 1,6 99,9 0,6
N3obytunauertar 10,7 2,3 100,2 1.4 Q9.8 0,7
MeTokcunataHon 8,9 5.4 87,3 5,7 93,1 1,6
OTOKCUBTAHOI 10,4 4.2 97,6 2.5 97,2 3,3
byTokcnaTaHon 10,0 2,6 100,6 4,1 100,1 3,0
MeTokcunponaHon 10,4 2.4 95,3 3,6 99.0 1,2
MeTtokcnstunauerar 12,5 2, 100,6 1.4 98,9 1,4
JToKCU3TUNAaueTar 11,4 0,9 Q9.8 2,2 98,7 2,0
byTokcnatnnauerar 11,5 2,3 101,3 1,3 99.9 1,1
KeTOoHb!

MeTnnaTnnkeToH 9,2 0,9 Q7.4 0,8 99,1 0,6
MeTnnniobyTtunke-

TOH 9,3 0,6 100,7 0,6 100,7 0,5
LInknorekcaHoH 10,9 0,8 102,4 1,2 100,7 0,6
2-MeTunuuknorex- 10,7 0,7 101, 0.5 101, 1.3

CaHOH
3-MeTtunyuknorek- 10,5 0,8 103,6 1,0 103,0 0,7

CaHOH
4-MeTunymknorek- 10,6 0,9 103,86 1.4 102.7 0,6

CaHOH
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Konn4decTtBo be3 xpaHeHus Bpemsa xpaHeHus 5 mec Bpemsa xpaHeHusa 11 mec
BELWECTBA,
OpraHuveckoe BBENEHHOIO B KoadpdpunumeHt CpenHan Koadhdpuum- CpepnHasd KoshdpuumeHt
cCoenUHEHNE COPBLIMOHHYIO papuaunn®, % apdekTuB- | eHT Bapua- | addekTus- | Bapuaunun®, %
0C % ocC
TPYOKY, Mr MSBJI:IIG‘-I;-:HFIb) e MSBJ:queT:MHb)
3,5,5-TpumeTun- 10,6 2,3 101,4 0,9 97,7 1,2
LUKITOrekc-2-eHoH
CnupThl
bytaHorn 9,0 1,1 94,8 3,0 96,9 1,2
N3obyTaHon 8,9 1,0 93,6 3,5 96,4 1,0

3} llecTb NOBTOPEHWUIA.
b) HopMmupoBaHo no Tonyony, cpeaHasn shdEeKTUBHOCTL U3BNeYeHna kotoporo pasHa 100. CTabunbHOCTb TOMy-
ona ycTaHOBMNEHa npu B3ammMmHom crnindeHun bropo CoobwecTtBa no stanonam [28].

"abnunuyua 8 — YpoBHM XONOCTbIX 3HA4eHUn ans beHazona, tonyona v keunona Ha Chromosorb 106 n Carbograph

D-1

Chromosorb 1006 Carbograph TD-1
Homep
necnenoeanns Benson, or | Tonyon, Hr Keunnon, Hr Benson, Hr | Tonyon, Hr Keunon, Hr
1) Ncene- CpeaHee 3Ha-
NOBaHUSI B yeHne 7,69 1,39 3,23 7,22 2,04 5,59
Bennkobpu-
ranin CranaaprHoe | 4 gg 0.55 1,64 275 0,78 2,28
OTKITOHEHME ()
n 20 20 20 18 19 19
2) Cnnve- CpeaHee 3Ha-
HWe pesyrb- | YeHue 10,38 3,26 1,46 6,88 3,34 2,35
TaTOB Orpe-
aerneHns CTaHgapTHOE
Nnoc e OTKNOHEHME () 2,28 2,55 1,44 2,70 1,3 1,39
BO34yXe
n 14 14 14 14 14 14
3) Mexay- CpeaHee 3Ha-
HapoAHble YyeHune 5,63 2,09 0,96 2,61 4,39 1,63
ncerneaoBa-
HUS CTtaHpapTHOE
OTKIOHEHNE (%) 3,04 2,36 0,51 1,13 6,19 1,17
n 16 16 16 16 16 16
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[MpunoxeHue A
(o6a3aTenbHoOe)

[MpuHunne! aud dy3moHHoro otbopa npob

A.1 OCHOBHbIE NONOXEHUA

Obwmn 0630p npuHumnoB auddy3noHHoro otbopa npod npmueeaeH B [29].

Maccy aHanuta m,, KOTOpbIM MOXET AnddyHAMPoBaTbL Ha NOAXOAALLNN COPOEHT 3a onpeaeneHHbIN NPOMEXYTOK
BPEMEHW, BbIMUCIAT (HA OCHOBE NepBoro 3akoHa anddyanm duka) no popmyne

_ AD (p; _P2)t’ (A.1)

Mg ]

roe A — nnowaab nonepeYvyHoro ceveHnst NoToKa,
D — koadhdunumeHT andpdpyauu,;
P, — MaccoBas KOHLEeHTpauua aHanuta B OKpyatoLlem Bo3gyxe Bonun3n anday3noHHON KPbILLIKY;
P, — MaccoBas KOHUEeHTpauua aHanuta nocne crosi copbeHTa;
[ — paccrosiHne oT AndPY3NOHHON KPbIWKKM A0 NOBEPXHOCTU COPBEHTA;
[ — Bpewms.

®opmyna A.1 OTHOCUTCSA K Criyyato, Koraa p, MOXeT oTnudatbes OT Hyns. B naeane p, paBHa MacCoOBOW KOHLIEHT-
pauun aHanuta B Bo3gyxe 3a npegenamv guay3moHHOro npobootbopHoro ycTporucTBa, a p, paBHO HyMio (yCnoBue
«HYNEBOro Npockokax). B atom cnyvae ckopoctb andhdpy3nonHoro nornowennsa pasHa A - D/l (cm. Takke hopmyny A.2) u
3aBUCUT TONBKO OT KO3MPUUMEHTa gndpdy3nm gaHHOro aHanuta u o1 reoMeTpuyecknx pasmepoB NCNONb3yemMoro ang-
dy3noHHOro NpobooTOOPHOro ycTponcTea (CMm. pucyHok A.1).

BxogHoe oTtBepcTue npobooTObOPHOro yCTpPoOUCcTBa € NonepedrbliMm ceveHnem A (cm. nosmumio 7 Ha pucyHke A.1)
onpegensaeT Havano Audgy3smoHHOro nyTu aHanuta maccoBon KoHueHTpauuen p,. CopbeHT S (cM. no3mumio 2 Ha
pucyHke A.1) CnyxXvuTt ABUXYLLIEN CUNOW AUAY3UU NO ANUHE [ N yMEHbLLAeT MAcCOBYI0 KOHUEHTpaLuuio aHanuta p, Ao
Hyns (B naeane) 3a cyet copbumm nmbo XmMmMm4eckon peakuumm.

PncyHok A.1 — Cxema anddysmoHHoro otbopa npob

A.2 EguHunubl uamepeHnn ckopoctn guPPy3moHHOro NorrnoweHuns
N5 3agaHHoOn maccoBol KoHueHTpaumm napos JIOC p, Mkr/M2, ckopocTb A dY3MOHHOIO MOrMoLEeHUs dy, BblUMNC-
NAT Mo Popmyne
S A. 2
qv _ pt 3 ( . )
rae m,— macca aHanura, nukorpamm (nr);
f — BpPeMs 3KCNOHUPOBAHWUA, MUH.

[TpumevaHuna

1 XoTa CKOPOCTb MOrMOLWEHNs §,, UBMEPSAETCA B KYOMYECKMX CAHTUMETPaxX B MUHYTY, Ha MPaKTUKe OHA MOXeT
N3MEPSITLCA B MUKOrpaMmax Ha MUKpOrpamm Ha Kybuueckuii meTp Ha mMunyty, nr{mkr/m>)~1 mun~1, yto He oTpaxaer
peanbHbIn 06BbEMHLIN pacxon (aHanuTa) B BO34yXe.
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2 3HaveHuns ckopocTu andpdpy3anoHHOro NOrmMoweHUsA Ha NPakTUKe YacTo BbipaXkatoT B NMUMKOrpamMmmax Ha Munnuap-
OHYIO A0OM0 Ha MUKHYTY, nr(iMnpa Ymud~1. 310 eguHunLa, ncnonbayemasi Ha npakTuke, T.K. BONbLMHCTBO aHANUTUKOB AN
BbIPAXXEHUS COAEPXKAHNSA 3arPA3HSIOLWLMX BO3AYX ra3oB U MNapoB UCNONb3YIOT 0OBbEMHYIO A0, BbIPAXKAEMY B MUIIN-
apaHbix gonax (mnpg~1) 1. 3aBucuMoCTE CKOPOCTU MOIMOLWEHWUA OT TemnepaTtypbl U JaBrneHus obbsACHEeHa HUXe (CM.
A. 4.1). Taknm obpasom, Ans 3agaHHON 0O0beMHOM Aonu (rasa unu napa) (B MUNNMapaHbiX A0NAX) CKOPOCTb NOrMOLWEHUS
BblYMCIAT No dopmyne

mS
r = —, A. 3
Qv (P1t ( )

rae ¢,— obbemHas gons - 107,
3 MgearnbHble N NpakTUYECKUe 3Ha4YeHUs1 CKOPOCTU AN dy3MOHHOIo NornoweHns cesasadsl popmynon (A.4) [(cm.
Takxke opmyny (4)].

gy m293p
W' ="2407101" (A. 4)

A.3 CucremaTtuveckana norpewHoOCcTb, 00ycnoBneHHas BbIOOPOM HeupgeanbHOro copbeHTa

QPP EKTUBHOCTE ANPPYINOHHOTO NPOBOOTOHOPHOrO YCTPOUCTBA B 3HAYUTENBHOW CTENEHU 3aBUCUT OT Bbibopa M
npumeHeHns copbernta nubo apyroro copbupyrowero marepuana, UMetoWero BeICOKYO CTeneHb copbunn. MaccoBas
KOHUEeHTpaumsa napa oTompaemoro CoeanHeHns p, Ha NOBEPXHOCTM copbeHTa byaeT O4YeHb ManeHbKON Mo CPaBHEHWIO C
coaepXaHneM B OKpyXXatouwen cpege, n Habnogaemasi CKopocTb nornouweHus dyaet 6nmska K naeansHOMYy paBHOBECHO-
MY 3HAYEHUIO, KOTOPOE OObLIMHO MOXET ObiTb BbIYUCIIEHO UCXOAA U3 FTEOMETPUYECKNX Pa3MePOoB NpobooTbopHOro ycr-
poucTtBa N kKosdpuumeHTa andpdy3mm aHanmta B BO34yxe.

B cnyyae ncnonb3oBaHnsi COpbeHTa ¢ OTHOCUTENBbHO HU3KON EMKOCTbIO P, B chopmyne (A.1) He paBHO HyNto, U M,
OyneT ymeHblLaThCsA B xoAe 0Tbopa npob. CnenosaTeneHo, g, B hopmyne (A.2) Takke bDyaeT yMeHbLlLATbLCA B XoAe 0Tbopa
npob. Paamep 3toro adekra 3aBuCcUT 0T M30TEPMbI aacopbumm ans aHanuta u UCNonb3yemMoro copbeHTa n MOoXer
bbITb paccynTaHa Npyu NOMOLWLKM KOMMNBbIOTEPHLIX Moaenen (cm. [30], [31]).

Hpyrum nposiBneHnem 31oro xe adpdekra apnsietcs obpartHas auddyanst, MMeoLWas MecTo B Criydae, ecnm vyepes
HEKOTOpOe Bpems Nocne Havana oT1bopa npobbl AaBneHne napa y NnoBepXHOCTH p, byaeT bonblue, YEM BHELLHASA Macco-
Basi KOHUEeHTpauus p,, Hanpumep, ecrnv npobooTbopHOE YCTPOWUCTBO BHaYane SKCMOHUPYIOT B KOHTPONMPYEMOW ra3oBon
cpefe C BbICOKMM COAEPXXaHUEM aHanuTa, a 3aTeM B cpeae ¢ ropasgo bonee HU3KMM UNu gaxe HyneBbIM ero coaepxa-
HUEM. Takon TUN SKCMNOHMPOBAHUA MOXET MMETb MECTO NPU HEKOTOPLIX NMPUMEHEHUAX, U BKNaa Ntodon BHOCUMOW MO-
rpewHocTn 6yaeT 3aBUCETL OT TOro, B KAKOW MOMEHT NpobooTOHOPHOE YyCTPONCTBO BbINO 3KCNOHMPOBAHO B CPEE C BbICO-
KUM COAepXaHNeM aHanuTa (B Ha4arne, cepeamHe unm KoHue nepunoga otbopa npobol). [laHHoe ssBneHne BbIno N3yyeHo
B [32], [33] v [34], v Bbina npeanoxeHa npoctas npoeepka [35] 4ns oUueHKM MakCMMarbHOIo OTKIOHEHUSI MEXOY SKCMNOHU-
DOBAHMEM NPU NEPEMEHHOM COAEPKAHUM OT 3KCMOHUPOBAHUA NPU NOCTOAHHOM COAEPXaHUM aHanNUTa, KOTOPbIN 0ObIu-
HO gaeT OCHOBaHMe Ans KannbpoBku NpobooTbopHOro yctponctea. [poBepka 3aknoyaeTcss B 3KCNOHMPOBAHUKM NPODO-
OTOOPHOro yCTPOUCTBA B CPede C BbICOKMM coaepXaHmem aHanuta B tedeHne 30 MuH, 3aTeM B YMCTOM BO3AyXe B
TeveHue 7,54 un npuHata B EH 838. OgHako npu otbope npob atmocdhepHOro Bo3ayxa peXXnmm 3KCnoHMpoOBaHUS B cpeae
C BbICOKOWN N HN3KOW KOHUEHTpaumsamm [T.e. 12 4 npn ABYKpPaATHOM NpegenbHOM 3Ha4YEeHUN KOHUEHTpauun, 3atem 12 4 npw
HYNTEBOWN KOHLUEHTPAUUWN MOMNEPEMEHHO B TEYEHNE CEMU AHEN] cunTaeTca bonee TUNUYHLIM, T.K. OCHOBAH Ha OObIYHbIX
3HAYEHUAX CYTOYHbIX U3AMEHEHUN MACCOBOW KOHUEHTpauun. Takke BO3MOXHO MOCTPOEHME TEOPETUYECKON MOOENW
ctenenn obpatHon andpdysum [31], [36].

A.4 DakTopbl OKpyXKawLweun cpeabl, Bnuawme Ha 3¢ppeKTMBHOCTb NPOBO0OTOOPHOro yCTPpOUuCTBa

A.4.1 TemnepaTtypa n gaBneHue

CornacHo ypaBHeHnto Makcsenna koapduumenTt anddysmm D asnsaetca pyHKUMen abContoTHbIX TeMNepaTypol
N JaBNeHus

D=f(T%2 p ). (A. 5)

M3 obuero ra3oBoro 3akoHa cnegyer
pV =nRT; (A. 6)
c=nlV=p/IRT, (A. 7)

roe N — 4Yncno Mosneun raaa;
R — rasoBast NOCTOSAHHaA.
[Tocne noacranoBkn chopmyn (A.5) n (A.6) B hopmyny (A.1), nony4vaem

m, = f(p/T, T¥2/p) = £ (TV2), (A. 8)

) Mnpa~! — a10 eaMHuua namepenus, He pekoMmeHayemas K npumeHernnio NCO. B paHHOM crnyvae eamHmua
namepeHnss obbeMHOl Jonu, ¢, yMHOXeHHaa Ha 1077, roe ¢ BbipakeHo B A0NSX eAUHULbI.
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Takum obpasom, macca aHanuta m, He 3aBUCUT OT [aBIIEHUSl, HO 3aBUCUT OT KBaApaTHOro KOpPHS abCcontoTHOW
Temnepartypesbl, T.e. yBenuunaetcda Ha 0,2 % npu yBenuyeHnn temneparypbl Ha 0OguH rpagyc.

[1pn ncnonb3oBaHum cnaboro copbeHTa TeMmnepaTypa MOXeET OKa3biBaTh BIIUSIHNE HA COPOUMOHHYIO CNOCODHOCTD,
YTO MOXET NMNOHN3UTb Maccy cobupaemoro aHanuta. Hanpumep, ckopocTb nornouwenmnsa beHzona, cobpaHHoro Ha Tenax,
npy nameHeHun temnepatypbl o1 20 °C go 60 °C ymeHbLwaeTcs cootTBeTcTBeHHO ¢ 1,33 0o 1,23 Hr - ppm~ - muH~1 [37].

A.4.2 BnaxHocTb

Bbicokasi BNaXXHOCTb MOXET OKa3blBaTb BO3AENCTBUE HA COPOUMNOHHYIO CNOCOBHOCTL NTMAPOMOUNBbHBLIX COPOEHTOB,
TaKMUX Kak ApeBECHbIW Yyrornb U mornekynsipHoe cuto. O6bIYHO Npu 3TOM yMeHbLLaeTcsl Bpemst otbopa npobbl (Npy JaHHOM
CoAepXXaHun aHanuTa) 4o HacTYNNeHns HacbIWeHns CopbeHTa, Korga us-3a 3Ha4ynTeNnbHOro YBENMYEHUs! YNeHa p, 3aBu-
CUMOCTb, npeactasneHHas dpopmynon (A.1), CTAHOBUTCA HENMUHEWHOW. BbiCOKasa BNAXXHOCTb MOXET TaKXe WU3MEHUTb
COpOUMOHHOE NoBeaeHNE BHYTPEHHUX CTEHOK NPODOOTOOPHLIX YCTPOUCTB B BUAE TPYOOK, 0COBEHHO B Cryvae nosiBrieHus
KOHOeHcaTa.

A.4.3 HeycTton4vunBble coeanHeHUA

[1IpocTenune BoiBOAbLI U3 3akoHa Puka nogpasymMeBaloT paBHOBECHbLIE YCITOBUS, HO NMPU NMPaKTUYECKOM MpPUMEHE-
HUN ANPDYINOHHBIX NPOBOOTOOPHLIX YCTPONCTB YPOBEHL 3arpsi3HUTENEN B OKPYXAKLWEM BO3AyXe BEPOSATHO MOXET
MEHATBLCH B LUMPOKUX npegenax. Torga BbISICHAT, AaeT nu npobooTbopHOE YyCTPOUCTBO AENCTBUTENBHO CYMMAPHbINA
OTKINUK (6e3 yyeTta adhdekToB, npuBeaeHHbIX B A.4.1) NnnbO OHO MOXET HE YyUNTbLIBATb KOPOTKOXUBYLLNE HEYCTONYMBLIE
COEANHEHUS, KOTOPbIE MOrmnun Bbl BbIThb YNOBNEHbI COpBEHTOM. Teopus No 3Ton npobneme npueeaeHa B [32], [37], [38] v
[39], a npaktuka — B [37], [40] u [41]. CornacHO AaHHbLIM NCTOYHUKAM, 3TO He sIBNsieTCHA NPobnemMon Npu ycrnoBumn, YUTo
obuwee Bpems otbopa npob 3HaumTenbHO npepocxoauTt (Hanpumep, B 10 pas) NOCTOAHHYIO BpeMeHn anpdPy3noHHOro
NpobooTOOPHOro YCTPOUCTBA, T.€. BPEMEHU, HEODXOAUMOMY Monekyne, 4YTobbl gnddyHanpoBate B NpobooTbopHOE
YCTPOUCTBO B YCNOBUSAX paBHOBecUs. [1OCTOSIHHYIO BPeMeHn T, KoTopas Anst BONbWMHCTBA CEPUNHBIX NPOBOOTOOPHbIX
ycTpoucTB coctaensetr ot 1 go 10 ¢, BevmncnsaoT no oopmyne

t=[R/D.

A.4.4 CKkopocTb NOTOKA BO3ayXa

A.4.4.1 BnusHune HU3KOU N BbICOKOU CKOPOCTEN BeTpa

CKOpPOCTb U HanpaereHne noToka OKpyXXarLwero Bo3gyxa MoryT BriMAaATb HA 3PMEKTUBHOCTb AN P Y3INOHHOIO Mpo-
60OTOOPHOro YCTPOUCTBA, T.K. 3TU NapameTpbl OKa3bIiBAKOT BIUAHUE Ha 3PMEKTUBHYIO ANMHY AN DY3MOHHOIo nyTtn [42],
[43], [44], [45]. Macca ananuTta, NornoweHHoOro Any3noHHsIM NPobooTOOPHBIM yCcTponcTBom [cm. hopmyny (A.1)].
ABNAETCA PyHKUMEN ANuHLI [ W nnowagn nonepeyHoro ceveHnss A anddy3anoHHOro BO34yLWHOIo 3a3opa BHYTPU
npobooTbopHOro ycrponctea. HommHanbHoe 3HavYeHne anuHbl audPPy3noHHOIo NyTHU onpeaensaeTcsl reoMeTPUHEeCKUMN
pasmepamun npobooTOOPHOro yCTPOUCTBA U PABHO PACCTOSAHUIO MEeXAy NOBEPXHOCTbIO COPOEHTa U BHELWHUM TOPLOM
npobooTbopHOro ycrtponctea. lnowagb NonepeyHoro ceYveHusl Takke onpeaensieTcsl reoMeTpuyeckuMmn pasmepamm
NpobooTOHOPHOro YCTPOMUCTBA, a €ClN nonepevHoe ceveHne anpdy3amoHHOro BO3QyLWHOro 3a3opa U3MeHSIETCHA BAOSb
ero ANvHbl, TO OHa onpeaensieTcs no camon y3kom Yactn. dpdekTuBHas anvHa [ He Bcerga paBHa HOMUHANbHOW ANUHE
N NPU Pa3nUYHbIX 0BCTOATENbCTBAX MOXET OblTb Bonee unn MmeHee 3Ton ANUHBI.

[1pn HN3KMX CKOPOCTAX BETpa apPekTnBHaa gnmHa andpdpy3anoHHOro nytn Moxet yeBenndmeartbces [44], [45] n3-3a
HanU4nsa «rpaHn4YHoro cnosi» [42], [43], cywecTByOWEro Mexay 3aCTOMHbIM BO3JYyXOM BHYTPU NPOBOOTOOPHOro yCTpOU-
CTBA U TYpOYNEeHTHbIM NOTOKOM BO34yXa BHE NpoBOOTOOPHOro yCTponcTBa, YTo NPUBOAUT K YBENUYEHUID 3P EKTUBHON
AnvHbl anddy3moHHoro nytn [ Ha npaktuke 3a npegenamm npobooTbOpHOro yCcTpoOMCTBa CYLLECTBYET 30HA, B KOTOPOW
NPONCXOAUT NEPExos OT HENOABUXKHOIO BO34yxXa K TypOyNeHTHOMY NOTOKY, YTO SKBUBANEHTHO AOMONHUTENBHOW ANUHE of
30HbI CTATU4YECKOro BO34yXa, KOTOPYIO BKNOYAlOT B 3HA4YeHUe /. 3HaveHune 6/ 3aBUCUT OT BHELLHUX TEOMETPUYECKNX pa3Me-
POB NPOBOOTHOPHOIO YCTPOUCTBA U NPUMEPHO NPONOPUMNOHANBHO NIMHEMHOMY MOMNEPEYHOMY CEYEHUID €ro copbupyto-
LLIeV MOBEPXHOCTU. JTa BENNYNHA YMEHbLLLUAETCS C YBENNYEHNEM CKOPOCTU NMNOTOKA BO3AyXa. 3HAYMMOCTb 4aHHOW BENTNYN-
Hbl 3aBUCUT OT 3HAYEHUS HOMUHANbHOW ANMUHBbI ANPPY3NOHHOIo nyTn npobooTbopHoro ycrponctea. CnegoBaTensHoO,
npobooTHOPHOE YCTPOUCTBO C HEDONBbLWIKMM NONEPEYHBLIM CEYEHUEM U ANMMHHLIM BHYTPEHHMM BO3AYLWHLIM 3a30POM He
byaeT noaBepXKEHO BIMUSIHUIO CKOPOCTU MNOTOKA BO3AyXa B TAKOW Mepe, Kak NpobooTbopHOe yCTPONCTBO ¢ HONbLUMM
NONePEYHbIM CEYEHNEM N KOPOTKUM BHYTPEHHUM BO3AYLWHbLIM 3a30pOM. OTO ObINO NOATBEPXKAEHO HA NPAKTUKE C UC-
NoNb3oBaHNEM NPOBOOTOHOPHBLIX YCTPOUCTB Pas3nuyHbiX padmepoB [44], [45]. [Mpn HM3KMX CKOPOCTHAX NOTOKA BO3AyXa
HabNAAT HU3KME CKOPOCTU NOIMMOLWEHUS, NPU 3TOM BIUAHUEM «TPAHUYHOrO Crosi» MOXHO npeHebpedb, Tak Kak byaer
HE3HAYNTENbHOE YBENUYEHNE A0 3HAYEHUA NnaTo.

[1pn BbICOKMX CKOPOCTAX BeTpa adhdekTnBHasa gnvHa gnpdy3noHHOro nytu MoxeTt ymeHnbwartbces [44], [46], [47],
[48], [49], [50]. BTO0 npouncxoanT BCNeacTBME TOro, UTO TYPOYNEHTHLIN NOTOK BO34yXa BO3MYLLAET CNOW HENOABUXHOIO
BO34yXa BHYTPU NPOBOOTOOPHOIro yCTPOUCTBA, UTO CHUXaeT 3 PEKTUBHLIAN BO3AYLWHbIA 3a30p Ha o/. 3HaveHne o/ mano
Npyv yCnoBUK, YTO OTHOLLIEHWE ANWHBI BO34YLWHOIo 3a3opa K gnameTtpy npobooTbopHOro ycTponcTea npesbilaeTt 2,5 — 3
[44], nn nm MOXHO NpeHebpeYb UMM 3HAYUTENBHO YMEHBLLNTL NMYTEM YCTAHOBKM 3alUMTbl OT TAMM, HAaNpuUmMep, skpaHa n3
HepXXaBewwen ctanm nnbo membpanbl n3 nnactuka [49], [50].

Obwee BNUsiHNE ONMUCLIBAKOT CUHYCOMAANbHON 3aBUCUMOCTBIO.

A.4.4.2 3aBUCUMOCTb OT KOHCTPYKLUM NPOOOOTOOPHOro yCTPOUCTBA

[TpoB0oOTOOPHbIE YCTPONCTBA B BUAE TPYOOK 0ObIYHO HE NOABEPKEHbI BIUSIHNUIO HU3KNX CKOpocTen BeTpa [37], [51],
[52], a BbICOKME CKOPOCTU BETPA MOINYT OKa3biBaTbh HA HUX BINUSIHWE MPU OTCYTCTBUM 3KpaHa, 3aluulatoero oT THAru.

A.4.5 TpaHcnopTUpoOBaHUe
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B 6onblMHCTBE Ccriy4aeB TpebyeTcsl TpaHCnopTUpPoBaTh NPobooTOOPHLIE YCTPOUCTBA C MecTa 0Tbopa Npob B aHanm-
TUYECKYI0 NnabopaTtopuio, NO3TOMY BaXXHO COXPaHATb LENOCTHOCTb Npobbl BO BPEMS TpaHcnopTupoBaHus. [pu 3Ttom
PEKOMEHOYETCS npeanpuHumMmaTh Mepbl NPeaoCTOPOXKHOCTN.

a) Obecne4ynBaTb 4OCTATOYHO NIIOTHOE NpuneraHne niobbiX KpbiWeK, YTODLI n3bexatb nonagaHne 3arpA3HsLWmX
BELWECTB UMY NOoTEepn Npobbl NpY TPAHCNOPTUPOBAHUK, T.K. MNOTHOCTb NPUNEraHnsa MeTannonnacTUKOBbIX KPbILLEK MO-
XET YMEHbLUNTBLCS, €CnU NponsonaeT 6onblLIoe N3MEHEHNE TEMNEPaTyphI.

b) NMomewate NpobooTOOPHBIE YCTPONCTBA B 3AKPLITbIE KOHTEWHEPBLI M3 MHEPTHOINO Marepuana ans cBeaeHus K
MUHUMYMY NonagaHus 3arpsasHAaloWmMX BELWECTB U3BHE.

c) He noggeprate npobbl BO34ENCTBUIO OTPULATENBHOIO AABIEHUS MPU NEPEBO3KE UX CaMONeToMm (Hanpumep,
npobbl HE gonyckaeTcs pa3Melwartb B baraXXHoM oTAeneHun).

d) M3beratb BO3genCTBMA HA NPODLI BLICOKMX TEMNEPATYP NMPU TPAHCNOPTUPOBAHUK (HAanpumep, npobbl HE A0NYC-
KaeTcs pasMmelwaTs B baraxHom OoTAeneHmnn aBTomoounns).

e) 1o BO3ZMOXHOCTU XpaHUTb NPOOLI B YCNOBUAX HU3KMX TEMNEPATYP BAANU OT UCTOUHUKOB 3arpsa3HSAOWMNX Be-
wectB (Hanpumep beH3nHa nnn aBMaUUoOHHOIO TONMMBA), NPU 3TOM HE AONycKaTb NOSIBMEHUSI KOHAEHCATa Ha TpybKax
ansa otbopa npood.

XonocTtele Npobbl TPAHCNOPTUPYIOT BMECTE € pearnbHbiMU npobamun, cobnogas npu 31oM BCe NEPEeYYUCNEHHbIE
Mepbl NPeaoCTOPOKHOCTN.

A.5 3awmTa oT HEONAroNPUATHbLIX NOroAHbLIX YCITIOBUIA

A.5.1 Oowme nonoxeHus

Ha npaktuke npu aHanusie OKpyXaloLwWwero Bo3ayxa y4YuTbiBalOT TPU OCHOBHbIX MOKa3aTess. CKOPOCTb NOTOKA BO34Y-
Xa, 3aWunTy OT 0CcaakoB M 6e30nacHOCTb. PeKoMeHayeMble 3HAYEHUS PaCcCTOSIHUWA OT CTEH, ABEPEN U OKOH, a Takxe
MaKCMManbHblE 1 MUHUMAaIbHbIE 3HAYEHUS1 BbICOTbI 0Tbopa npob npmBeagerHbl B [1].

A.5.2 CKopocCcTb NOTOKa BO3ayXa

[ToTeHUnanbHOE BNUSHUE CKOPOCTU NOTOKA BO3gyxa onncaHo B A.4.4. Hu3kmne ckopocTu noToka Bo3gyxa (npubnum-
anTenbHo 10 cMm/c nNpu OTCYTCTBUM NPpUHYyAUTENbHOW BeHTUNAuuKM [51], [53]) HabnogatoTcsa BHYTPU 3aMKHYTBIX NMOMELLE-
HMK. CpeagHemecs4Hast CKopocTb BeTpa B EBpone coctaenseT ot 1 go 10 m/c [54], HO moxeT BbiTb MeHee 0,5 m/c B cny4vae
CTabUNbHbLIX METEOPONOrMYECKNX YCNOBUW (MHBEPCUIA) (NNKN) B HU3MHAX FOPHbIX PpanoHoB [55], [56]. Kpome Toro, coaep-
XaHME B BO3AyXe 3arpsA3HsAOWMX BEWECTB BblAENSAEMbIX MECTHBIMU CTAUNOHAPHBIMKU UCTOYHMKAMKN BbIDPOCOB 0OpaTHO
NPoONoOpUNOHarnbHbl CKOPOCTU BeTpa [54], cnepoBaTtenbHO, nobas owmnbka npu otbope npobd B yCroOBUAX HU3KOWN CKOPOCTH
BETpa NPUBEAET K 3HAYNTENBHOMY YBENUYEHUIO YCPEOAHEHHOIO NO BPEMEHN COAEPXKAHUS.

B 3aMKHYTbIX NOMELEHNSIX Marnoe ABnxXeHne Bo3ayxa (Hanpumep ot 5 go 10 cm/c) He BrinsieT Ha 3P PEKTUBHOCTD
paboTbl NPoboOTOOPHOro ycTponcTea. Ha OTKpbITOM BO3ayxe BbiNageHwe 0cagkoB, nonagaHne npsiMmbliX CONMHEYHbIX
NyYen N BbICOKAsl CKOPOCTb BETPA MOryT HEOBNAronpuATHO BNUATL HA 3PPEKTUBHOCTL paboTbl NPobooTOOPHOro yCTPOKn-
CTBAa, NO3TOMY NPoB0OTOHOPHOE YCTPOMUCTBO 3aLLUMLLAKT NPU NOMOLLKM YKpbITUSA [57], [58].

A.5.3 3awmTa oT 0CagKoB

[TpoB0OTOOPHbIE YCTPOUCTBA NODOLIX TMNOB BAaXXHO 3alMWATh OT NMNONagaHns Ha HUX ocaakoB. HoOXAb UM MOKPbIN
CHEr MOryT NPUBECTU K BITOKNPOBAHUIO NMOBEPXHOCTU NpobooTbopHOro yctponctea [59], ocobeHHO npobooTOOPHbLIX YCT-
DOWNCTB B BUAE TPYOOK, OPUEHTUPOBAHHbLIX BEPTUKANBHO BHU3 (YTO ABNSAETCA OObIYHBIM MONOXEHNEM ANSA HEAONYLLEHNS
NPOHUKHOBEHUSA TBEPAbIX YacTul). [pocToe ykpbiTue ans npobooTOOPHLIX YCTPOUCTB B BUAE TPYOOK COCTOUT U3 NEPEBEP-
HYTOW NNacTMacCoOBOW BOPOHKWU, PACNONOXEHHON Takum 0b6pasom, 4Tobbl TpydKa NNOTHO BXOAMIA B ropriblLLKO BOPOHKW
(YKOPOYEHHOWN NPU HEOBXOAMMOCTH), 8 OTKPbITLIA KOHEL, HAXOAUINCS YYyTb HUXE Kpasi ropnoBuHbI BOPOHKK [60] (cMm. pucy-
HOK A.2). [lpyrum BO3MOXHbIM YKPbITUEM SABMSETCH U3rOTOBIIEHHAS M3 MHEPTHOIO Marepuana «kopobka B hopmMme rHes-
a» C NPOCBEPNEHHbIMN OTBEPCTUAMN BHU3Y. TpybKy(KM) NOMELWAOT BHYTPb KOPOBKN Takum 06pasom, YToObl OTKPbITbIN
KOHeU TPYOKM BbINn YyTb HUXE YPOBHS CTOPOHbLI KOPOOKU C OTBEPCTUSMMN.

O
3 4
1 |
P .
1L
o)
6
1 — WHYpP, 2 — HaAaBMHYUBAKLLAACA KpbIlWWKa, 3 — COpOeHT, 4 — TpybKa ¢ npobon; & — BOPOHKA;, 6 — ONPPYINOHHAA KPbILLIKA €
CETKOU

PucyHok A.2 — Tpybka ans otbopa npob B 3aWMTHOM KOJNAaKe
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BmecTo obecnevyeHns yKpbITUA BO3MOXHA Moandukaunst KOHCTPYKUMK Anpdy3noHHOro npobooTbopHOro ycr-
ponctea. Hanpumep, andpdy3noHHaa Kpbilwka NpobooTOOPHOro ycTponcTea B BUAE TPYOKN MOXET ObiTb MOANDULNPO-
BaHa nyTem gobaBneHnst KPOMKM U3 antoMUHUS Ans 3awmTel OT 4OXAEBOW BOAbI, BNOKMPYOLWEN NOBEPXHOCTb ANddy3nn
[61]. OgHako Takoe npucnocobrieHne MOXET NPUBECTU K UBMEHEHUID XapaKTEPUCTUK NPOBOOTOOPHOro yCcTponcTBa B
YyacTu TpeboBaHUA K MMHMMAlIbHOW CKOPOCTUM NMNOTOKA BO3yXa.

A.5.4 be3onacHoCTb
[TpoB600TOOPHbIE YCTPOUCTBA B TEYEHNE DONbLUMX NEPUOOB BPEMEHU HAXOAATCH B OOLWECTBEHHbIX MECcTax W,

crneaoBaTeNbHO, MOTYT CTaTb 0OBEKTOM KpaXu unun BaHganuama. [1pobooTbopHble YCTPONCTBA pacnonararT Kak MOXHO
Aanblie B HEJOCTYNMHOM, HE3AMETHOM MECTE U (UNK) UX BHELLHMIWA BUA HEODX0ANMMO 3aMacKknpoBaTh Mo Apyrme npeame-

Tbl, HANpuMep, nNog rnitndbe rHe3go.

MpunoxeHue B
(cnpaBo4HOE)

OnucaHue TUNOB COPOEHTOB

Tun copbeHTa OnucaHune
Ambersorb XAD-4 Cononumep ctupona ¢ AMBUHUITOEH30NoOM
Carbotrap B/C " padUTUpPOBaAHHbLIN YIONb
Carbopack B/C padnTUpoBaHHbIN Yronb
Carbosieve S-ll YrnepoaHoe MONEKYNSApPHOE CUTO
Carboxen 569 YrnepogHoe MONeKynsapHoe CUTO
Carboxen 1000 YrnepoaHoe MONEKYNsApHOEe CUTO
Chromosorb 102 Ctunpon/anBnHnnbeHs3orn
Chromosorb 106 lonuectnpon
Carbograph TD-1 padnTNpoBaHHbLIN Yrofb
Porapak N BuHunnmnpponnaoH
Porapak Q STUNBUHUNBGEH30N/ ANBNHNNOEH301
Spherocarb YrnepoaHoe MONEKYNsApHOEe CUTO

enax TA lonwn(2,6-andeHnn-n-peHnnenokena)
Tenax GR “pahuTupoBaHHbIN nonu{gndPeHnnNeHoKena)

Mpumedanwue — Carbotrap™, Carbopack™, Carbosieve SII™ y Carboxen™ toproesie HaumeHoBaHus
copbeHToB dhupmbl Supelco, Inc., USA; Tenax'™ toprosoe HanmeHoBaHmne copberHta dpupmsl Enka Research Institute,
NV, NL; Chromosorb™ Ttoprosoe HanmeHnoBanne copbenTa dompmel Manville Corp, USA; Porapak™ toproesoe HanmeHo-
BaHue copberTta pupmsl Waters Associates Inc., USA; Spherocarb™ toprosoe HaumeHoBaHmne copbeHta dmpmsl Analabs
Inc., USA; Ambersorb™ toprosoe nanmenosanune copbenta dompmbl Rohm & Haas Co., USA; Carbograph™ rtoprosoe
HanmeHoBaHne copbeHTa dhupmbl Alltech Associated, USA. lanHas nHdopmauma npuBegeHa ans yaobctea nonb3oBa-
TENEN HacToAWwero craHgapra v He aensetca peknamon MCO gaHHon npogykumn. [lonyckaeTcs ncnonb3oBartb Apyrve
COPOEHTBI, €CMNMN MOXHO MOKa3aTb, YTO UX NPUMEHEHNE NPUBOANUT K TEM Xe pe3ynbTaTam.

20



Tabnunuya C.1

PekomeHaauuu no Bblbopy copbeHTa

MpunoxeHue C

(cnpaBo4HOE)

[OCT P NCO 16017-2—2007

[1pnbnuantTensHas MakcumanbHas YaenoHas
CopbeHT obnacte nety4vyectu Temnepartypa, | MNOBEpXHOCTb, [Ipumepbl aHanMToB
aHanUToB °C M2/T
Carbotrap "™ C Ot n-C4 o n-C,, >400 12 Anknun6eH3onsl U anuaTnyec-
Carbopack ™ C Kue coeauHeHua B npeaenax nery-
4yectn ot n-Cg oo n-C. o
Tenax 'TMTA TemnepaTypa Ku- 350 35 ApoMaTnyeckne HenonspHble
neHna ot 100 °C go COeaAVHEHNA (C TeMnepaTypoun Ku-
400 °C neHusa bonee 100 °C) n meHee ne-
Ot n-C; po n-C, Tyyue nonsipHole coeguHeHus (C
TemMnepaTtypon Kunenuna bonee
150 °C)
Tenax GR Temnepartypa Ku- 350 35 Anknnoensonsl, NAY n nonu-
neHnsa ot 100 °C po XNnopupoBaHHble BudeHunnbl B na-
450 °C HOMa3HOM COCTOSIHUM, a TaKXKe Co-
OT1 n-C, po n-C,,4 edVHEeHNs, ykasaHHble ansa lenax
A
Carbotrap B Ot (n-C,) n-C; go >400 100 PasHoobpasHble JIOC, Bkntovas
Carbograph TD-1 n-C.,4 KETOHbI, CMNPTbI, anbaerngbl (C TEM-
Carbopack B nepatypon kunenus bonee 75 °C)
N BCE HENONsAPHble COeANHEHUS B
yKa3aHHOM MHTepBare NeTy4ectm u
nepdpTopyrnepogHble rasbl, NPUCYT-
CTBYIOLLUWE B CNEAOBbIX KOJIMYECTBaXx
Chromosorb ™ 102 TemnepaTypa Ku- 250 350 PasHoo6pasHble JTOC, Bknovas
neHnsa ot 50 °C po Kncrnopoacoagepxawme coenHe-
200 °C HUA WU rano@opMbl, MEHEE NETY-
ype, Yem MeTUneHxnopua
Chromosorb 106 Temnepartypa Ku- 250 750 Pasnoobpa3snbie JIOC, Bkntovas
neHna ot 50 °C po yrnesogopoabl ot n-C. o n-C,,, a
200 °C TaKKe NeTyume Kncnopogcoaepxa-
line coeanHeHUs
Porapak ™M Q Temnepartypa Ku- 250 550 PasHoobpa3sHblie JIOC, Bkntovas
neHna ot 50 °C no Kncrnopoacoaepxawme coeunHe-
200 °C HUA
O1 n-C; no n-C,,
Porapak N Temnepartypa Ku- 180 300 OcobeHHO npurogeH Anst nety-
neHnsa ot 50 °C pgo YUX HUTPUIOB. aKpPUINOHUTPUNA,
150 °C aueToHNTPUNa 1N NPONUOHNTPUNA,
O1 n-C; po n-Cgq a TaKKe npurogeH anst nupuanHa,
netyuunx cnuptoB ot EtOH, metun-
3TUINKETOHAa U T.MN.
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Okonuyarue mabnuubr C.1

[lpnbnuantensHasn MakcumansHas YaensHas
CopbeHT obnacTte neTyvectu Temnepartypa, NOBEPXHOCTD, [Tpyumepbl aHaNUTOB
aHanUToB °C M2/T
Spherocarb ™ a} OT1 -30°C po >400 1200 [pumMeHsieTca A4Sl OYeHb NeTy-
+150 °C YUX COeANHEHUN, TAKUX KaK BUHWIT-
XNOPUAHBbIN MOHOMED, 3TUITEHOK-
cug, CS, n CH,CI,, a Takke ans
NeTy4Ynx NnonsipHbIX cCoeguHEeHUN,
Takmx kak MeOH, EtOH v aueToH
Carbosieve ™ gj|| @) O1—-60 °C no +80 °C 400 800 [MpyMeHsaeTcs AnA cBepxneTy-
NN YNX COEQNHEHNN, TAKMX KaK YIMNeBO-
Carboxen ™ 1000 @ nopoabl C,, C,, neTyuve ranore-
cogepXxawmne coegnHeHns n pe-
OHbl
MonekynapHoe cuTo P} O1-60°C oo +80°C 350 — McnonbayeTtcsa cneynanbHO a5

1,3-byTagneHa n okenaoB a3oTa

) 3T copBeHTbl YAEPXUBAOT HEKOTOPOE KOMWYECTBO BNarw.
yMeHbWNTb B 10 pa3 npu ot16ope npob B yCrnoBUAX BbICOKON OTHOCUTENBHOW BRaXXHOCTU (> 90 %).

b} CopbenThl 06nafaT 3HAYUTENBHOW rMaPOMUNBHOCTEIO. B BO3ayXxe C BbICOKOW BMNAXHOCTLIO NPUMEHSIOTCH
NCKIMIOYUTENBbHO NMocne NPUHATUA 0CobbIX Mep NpPeaoCTOPOXHOCTN.

PekoMeHayemble 00beMbl Npob HeEOBXOAMMO

[TpnumeyaHnwmne— Obo3HAYEHNSA TOProBbIX MapoOK NPUBEAEHbI B NPUNOXeHnn B.
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Tadbnwnuya D.1

MpunoxeHue D
(cnpaBo4HOE)
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PekomeHaauUuu no npuMeHeHUIo copoeHTa

Makcumanbe- | [ugpodob- | Temnepartypa, | Temnepartypa,
Haa Temne- HOCThb °C, npacxog |°C, ¥ MMHUMANb-
patypa, °C rasa, MN/MUH, | Hblidi pacxos PeKomeHAaLum no 3anomnHeHuto
CopbeHTt npu NOArOTOB- | rasa, MI/MUH, OXNaxAaeMon NoByLLIKM
Ke?) npyu NpoBeAEHUN
necopoumnm
Carbotrap C >400 [1a 350 325 Tenax nnn Carbopack C
Carbopack C 100 30
Tenax TA 350 [1a 330 300 Tenax
100 30
Tenax GR 350 [1a 330 300 Tenax
100 30
Carbotrap B >400 [1a 350 325 Tenax nnn Carbopack B
Carbopack 100 30
Chromosorb 102 250 Ha 250 225 [1ByxcrnonHas noByLwka (nepebIn
100 30 cnon — Carbopack B, BTopown cnou
— YIrNepogHoe MOIIEKYNAPHOE Cu-
T0) Nnnbo Chromosorb 102
Chromosorb 106 250 Ha 250 250 [1ByxcrnonHas nopyLka (nepebIn
100 30 cnon — Carbopack B, BTopown cnou
— YrnepogHoe MONEeKynsapHoe
cuto) nnbo Chromosorb 106
Porapak Q 250 Ha 250 225 [1ByxcnonHas nosyLwka (NepebIn
100 30 cnon — Carbopack B, BTopown cnon
— YrnepogHoe MOIIEKYNSAPHOE Cu-
T0) Nnbo Porapak Q
Porapak N 180 Ha 180 180 [1ByxcrnonHas nopyLka (nepebIn
100 30 cnon — Carbopack B, BTopown cnon
— YrnepogHoe MOIIEKYNAPHOE Cu-
TO) NMMbo Porapak N
Spherocarb?) >400 HeT 400 390 [1ByxcrnionHas noByLwka (nepebIn
100 30 cnon — Carbopack B, BTopown cnon
— YyrnepogHoe MOIIEKYNspHOE Cu-
T0) Nnbo Spherocarb
YrnepogHblie Mmone- 400 HeT 350 325 [1ByxcrnionHas noeyLwka (nepebivt
KyNsApHbIE CUTa, Takne 100 30 cnon — Carbopack B, BTopoun criom
kak Carbosieve S-1l| °) — YInepogHoe MONEKYNsApHOe CU-
unu Carboxen 1000 © TO) NMMBO O0OHO YrnepogHoe Morne-
KyNSAPHOE CUTO
MonekynsapHoe 350 Hert 330 300 [1ByxcrnonHas noByLwka (nepebIn
cuTo © 100 30 cnon — Carbopack B, BTopown cnou

— YINepoaHoe MOIEKYNSIPHOE CU-
TO) NMBO OOHO YIrmepogHoe More-
KyNsipHOE CUTO
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OkonyarHue mabnuubl D.1

Makcumanbe-| 'ngpodot- | Temnepartypa,| Temnepatypa,
HaAa TemMne- HOCThb °C, upacxoqg | °C, 1 MUHUMATb-
patypa, °C raza, Ms/MuH, HbI pacxop PeKoMeHAaLMM NO 3aMoNHEHUIo
CopbeHT npyu NOAroTOB-| rasa, MI/MUH, OXNXKAAEMOU NTOBYLUKM
Ke?) npu NpPoBeaEeHUN
necopouuu
Tenax/Carbopack 350 [1a 330 300 Tenax
B: KOMBUHNPOBAHHBLIN 100 30
TMN TPYOKK
Carbopack 400 Hert 350 325 [1ByxcrnovnHas noeylwka (nepebIv
B/yrnepogHoe Mmo- 100 30 cnon — Carbopack B, BTopon cnown
nekynsipHoe cmto b: — YIMepoaHoe MONeKynapHoe CU-
KOMOWHUPOBAHHbLIW TO)
TMN TPYOKK
Carboxen, cepus 400 Hert 350 325 [1ByxcrnonHasa noeyuwka (nepebIn
1000: KOMBUHUPO- 100 30 cnon — Carbopack B, BTopou crniou
BaAHHbLIN TUN TPYOKN — YIMepoaHoe MONeKynspHoe CU-
TO)

) TemnepaTtypa NOAroTOBKM HE paBHA TeMnepaType npeasapuTenbHON Nogrotoeku (cMm. 4.3).

b} 3711 copbeHTbl yaepXMBaloT HEKOTOPOE KONMUYECTBO Brarn. PekoMmeHayemblie o6beMbl Npobbl HEOBX0AMMO
yMeHbWKNTb B 10 pa3 npu otbope npob B yCrnoBUAX BbICOKON OTHOCUTENBHOW BNaxXHOCTU (> 90 %).

¢} CopbeHTbl 06nagaloT 3HAYUTENBHOW MMAPOMUIBHOCTEIO. B BO3AyXe C BbICOKON BMaXXHOCTBIO MPUMEHSIIOTCA
NCKIMIOYUTENBHO NOCNE NPUHATUA OCODbIX MEp NPeaoCTOPOXHOCTH.

[TpumeyaHune— Obo3HaYEeHUA TOBAPHbLIX MApPOK NPUBEAEHbI B NPUNOXEeHUN B.
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[MpunoxeHune E
(cnpaBo4HOE)

CBoaka AaHHbIX MO pacluMpeHHOW HeonpeaeneHHOCTU, NPEeLU3NOHHOCTH,
CUCTEMATUYECKOMN NOrpeLlHOCTU U3MEPEHUMN U XPaHEHUIO

E.1 JaHHbIe NO pacwnpeHHON HeonpeaeneHHOCTH

3HauveHuns ckopoctn anddy3anoHHOIo NornoweHns HaQnBMAyanbHbIX OPraHUYeckKuxXx coeauHeHun, NosriyYeHHble B
pe3ynbTate nabopartopHbiX nccnegoannm metogukn [10] ¢ ncnonb3oBanmnem anpdy3nonHbiX Tpybok cornacHo 5.1,
3anoSIHEHHbIX Noaxoaawmm copbeHToM, npuBeaeHsl B Tabnuue 1. 3HavyeHus ckopocTn andpdPy3nOHHOIo NOrnoweHus
NHOMBUAYAlbHbIX OPraHNYEeCKUX COeANHEHUN, NONY4YEHHbIE B pedynbrate nadbopaTtopHbIX NCCNeAOBaAHUN U «HA MECTE»
no [11] ¢ ncnonb3oBannem anpdPy3noHHbIX TPYOOK cornacHo 5.1, 3anonHeHHbIX NoaAxoasaWwmm copbeHToOM, NpUBEAEHbI
B Tabnuue 2. lNpun npoBegeHnn ncenefgoBaHmn B gnpdOy3anoHHON KpblKe He BbiNno CUINMKOHOBOW mMemMbpaHbl. [1pn
HanNM4YnMn CUNMKOHOBOW MemMbpaHbl nony4atT 3HadveHnst Ha 10 % Huxe NpuBEAEHHbIX 3HAYEHNW. BO MHOIMX Criyvasix npw
MOHUTOPUHIE BO3ayxa pabo4ven 30Hbl B TEYEHNE MEHbLUUX NEPUOAOB BPEMEHN U MPU MOHUTOPUHIE aTMOCHEPHOro
BO34yXa N BO34yXa 3aMKHYTbIX NOMELLEHNN B TeYeHne BoNnblnX NEPUOAOB BPEMEHN NONYy4aT Pa3NUYHbIE 3HAYEHKS.
Pe3ynbTaThl UCCNeaoBaHU OCHOBAHbLI HA BOMbLIOM KONUYECTBE NCTOYHUKOB. PeaynbTaTthl, npuBeaeHHbIe B Tabnuue 1,
OCHOBaHbI Ha gaHHbIX [16], B Tabnuuye 2 — CCbINOYHbIE UCTOYHUKM NEPEYNCIieHbl B camon tabnuue. Apyrumm nponssogm-
TenaMmn anddPy3noHHbIX TPYOOK MOryT ObiTb NPUBEAEHbI OTNNYAOLWMECH 3HAYEHNUSA CKOPOCTEW NOrnoweHus, obycnos-
NeHHble NMMBo Hannunem membpanbl, TMHB0 NPUMEHEHNEM APYroro copbeHTa, 0gHaKo OXnaaeTtcs, vTo obwasn shdek-
TUBHOCTb APYron cuctembl byaeTt aHanorm4yHom Ton, 4YTo 34ecb onucaHa (cm. 8.6).

YPOBHWN XONOCTbIX NOKaszaHun beHaona, Tonyona n keunona bbeinn onpeaenetHsl [22] Ha HENPOKOMOTLIX, NOArOTOB-
NTEHHbIX B COOTBETCTBUM € 5.1 n pasgenom 6 Tpybkax, KOTOpbl€ TPAHCMOPTUPOBANIUCE HA MeCcTO oTbopa Npobbl (B OQHOM
NccrnegoBaHnM NoO BCEMY MUPY), 3KCMOHMPOBANUCH (B 3aKpbITOM BUAE) PAAOM ¢ pabounmm Tpydbkamm B TeUeHUe OQHOrro
MecsUa M 3aTemM BO3Bpawanuce B nabopartoputo ansa aHanuaa. Peaynbtatel ana Chromosorb 106 n Carbograph TD-1
npuBeaeHbl B Tabnuue 8. lnsa obonx copbeHToB 3Ha4veHus 3hHEKTUBHOCTU U3BIMEYEHUS COCTaBMNAT HECKONBbKO HAHO-
rpamMm 1 crnerka npeBbIWwatoT ycTtaHoBneHHble B [1] 3HaveHusa ana ceexenogrotosrieHHoro Carbograph .

E.2 laHHbIe NO NPeLU3INOHHOCTU U CUCTEMATUYECKON MOrPeLLHOCTH

Huxe npuBegeHa cBoOAKa AaHHbIX MO pe3ynbraram nabopaTopHbiX nccnegoBaHum Tpybok cornacHo 5.1.

NMabopaTtopHble nccnegosanus [8] nokasanu, uto ansa 14 npeacrasutenbHbix JIOC, BKNovas apomMmaTUHeckme yrie-
BOOOPOAbI, XNNTOPUPOBAHHbLIE YINMeBOAOPOAbl, KETOHbLI, 3upbl U 3dupbl rMukonen, otobpaHHbiXx HA Tenax nNubo
Chromosorb 106, noBTOpsIEMOCTb BHYTPY NapTuK (BbipaXXeHHas Kak ko3uumMeHT Bapnaumm ¢, _, Npu WeCTU NoBTOpE-
HUAX) coctaeuna ot 0,5 % Ao 2 %. lNpobbl oTOMpanuce anPPy3noHHbIM METOAOM U3 TPaAyNpPOBOYHOW ra3o-BO34yLLHON
CMECH, NMPUroTOBNEHHOW C pacllMpeHHOW HeonpeaeneHHocTbio He bonee 3 %. [NpuHMMasa BO BHUMAaHWE pasnuymne
YCITOBUW. BPEMEHN 3KCMOHUPOBAHUSA, NBMEHABLLErocs OT 2 A0 4 4, u cogepxxanus, namenaswerocs ot 0,5 go 2,0 MNAK,
N3MEHYMBOCTb pe3ynbTaTtoB Mexay naptuamm coctaeuna ot 2 % o 12 %. lameH4YnBoCThL B 3@aBUCUMOCTU OT COEAVNHEHUSA
NPoOsIBNAETCA B HEDONbLWNX U3MEHEHUAX CKOPOCTEW NOIMOWEHUS NPU U3MEHEHUN YCNOBUW 3KCMOHMPOBaHUA. bonee
BbICOKME 3HA4YeHUs1 ObIlNM NONy4veHbl, Korga komouHaums copbeHT — aHanuT bbina HemaeanbHa. Ans pasHblX NapTun
DacWMpeHHas HeonpeaeneHHocTb coctaBnseT oT 6 % o 24 %.

Pe3ynbTaTthl NabopaTopHbIX nccrnegoBaHnm [22] Tpybok, B KOTopble BbiNTM BBEAEHBI XUOKOCTU, cogepxalume beH-
3001, TONYON U KCUNOoI, NPy YPOBHE KONMYeCcTBa, BBEAEHHOro B TPybKy, 80 nnn 200 Hr, npuBeaeHbl B Tabnuue 3. Tpydbku (B
3aKPbITOM COCTOSAHUN) NOMeLWanu B Mecto oTbopa npodb (B 0gHOM nccrnegoBaHnm, No BCEMY MUPY), PSAOM € Tpybkamn, B
KOTOpble OTOMpanu Npobbl, N 3KCNOHMPOBANKM B TEYEHUE OQHOIo Mecsila ¢ nocrneaylowmm aHanu3om B nabopatopun.
QPO DEKTUBHOCTL U3BNEYEHUA AN TPyOoK, 3anonHeHHbix Chromosorb 106 n Carbograph TD-1, coctraBuna ot 82,7 % Ao
105,9 %. lNpeunsanoHHocTb, NpeacTaBneHHas B Buae kospduumeHta sapmaumm, B 3aBUCUMOCTU OT Tuna copbeHTta u
aHanuta coctasuna ot 3,2 % ao 12,1 %.

Pe3ynbTaThl NCCNEAOBAHUIN B MOJNEBLIX YCNOBUAX [22] coaepxaHua B aTMOCEPHOM BO3ayxe beHaona, Tonyona u
KCUIona B AvanasoHe 3HaYeHW MaccoBOW KOHUeHTpaumm oT 1 ao 10 mkr/m?® ¢ ucnons3osanneMm anddy3nOHHbIX TPY-
DOK, NPOBEAEHHBLIX B HECKONBKMX ropogax Bennkobputanmm, nokasanu, 4to cpegHsst Npeun3noHHOCTb ANy 3nOHHOIO
MeToaa, npeacrasneHHas B suae kosdduumenta Bapunagumn, coctasmna 11 % npuw onpeaenenmn d6eHsona, 7 % — npwu
onpegenennn tonyona n 5 % — npu onpeagenexHnn kennona (n = 4; aee Tpybkn, 3anonHeHHble Chromosorb 106, n aBe
TpybKkn, 3anonHeHHble Carbograph, skcnoHupoBanu B TeveHue veTbipex Hegenb). Bece pesynbTaThl NpUBEAEHbl B TAbNM-
ue 4. JanHbie no cogepxanuto JIOC B BO3ayxe SABNATCA OPUEHTUPOBOYHLIMUY, T.K. 38 COOTBETCTBYOWMK Nnepuog otbopa
npod anpdPy3anoHHbIM MEeTOAOM ObINO NONy4YeHo Mano gaHHbiX. B nogobHbIX noneBbiX nccrnegoBaHusix [22] B HECKOTb-
KNX cTpaHax mupa (cm. Tabnuyy 5), ncknovasa bpasnnuio, 3Hadenne cpegHen npeun3noHHOCTU Anpdy3noOHHOIO METO-
na, npegcrasneHHoe B Buae koadpduumernta sapunaummn, coctasmno 11 % npu onpegenenHnm bensona, 8 % — npwu
onpegeneHuu tonyona v 6 % — npu onpegeneHnn Kcunona.

[1pn nccneposaHusix [62] B NoNeBbIX YCNOBUSIX B OOQHOM MecTe BennkobputaHum, npm KOTOPbIX U3Mepsinacb Mac-
coBasl KOHUeHTpauua BeH3ona B OKpyKalwlem Bo3gyxe B avanasone ot 1 go 2,5 mr/m? ¢ nomowbio andpdy3noHHbIX
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TPYOOK M CTAUMOHAPHBLIM aHanNM3aToOPOM YIMEBOAOPOAA HEMNPEPLIBHOIO AEUCTBUSA, CpeaHee rogoBoe 3Ha4veHue, nony-
YeHHOe cTaunoHapHbIM npubopom, coctaeuno 1,95 mr/m3, n okasanock cpaBHUMbIM C 1,76 Mr/MS, NONTYYEHHbIM C MOMO-
Wb AN Y3NOHHBIX TPYBOK.

Ecnv B Tabnuue 1 npuBegeHbl pesynbTaTbl OUEHMBAHUSA HA yPOBHSAX A nnu B, TO pacwmpeHHasi Heonpeaenex-
HOCTb NO [18] 6bina menee 30 %. [lna gaHHbIX TAbnuubl 2 OXMAAeTCs, YTO pacllnpeHHass HeonpeaeneHHoCcTb no [63]
bynet meHee 30 %.

[Tpumeyvanune —Ipn aHannie Bo3gyxa padboven 30Hbl (CM. Tabnuuy 1), oOueHMBaHME NO YPOBHIO A ABNSIETCA
nonHon sanungauyuen B cooteetcteum ¢ [10]. OueHmnBanmne no ypoBHO 1A npeacransiet cobon nabopaTtopHy OLEHKY
metoaa (ypoBeHb 1B no3sonaeTr gns romonora nosiHOCTb0 OUEHEHHOro CoegMHEHUs COOTBETCTBOBATL HACTOSALWEMY
ctanHgapty). OueHumBaHne no ypoBHO B (cm. Tabnuuy 1) aBnsieTcs 4YacTUYHOW Banugaumnen (npu npoBeaeHUN HE BCEX
yCTaHOBNEHHbIX B [10] nabopatopHbIX nccnegoBaHnn), BpeMeHHO paspelwenHon no [18]. MNpn aHannie atmocepHoro
Bo3ayxa (cm. Tabnuuy 2) ansa nonHon sanugauun no [11] Heobxognmo npoeBeaeHmne kak NabopaTopHbIX, TAK U NOMEBbIX
nccnegoBaHUK, NONHOE oUueHnBaHWe AaHHbIX Tabnuubl 2 He NpoBOAUNOCh. He cylwecTByeT 3KBUBANeEHTa YPOBHIO OLIEHW-
BaHua B no [63]. OagHako Ha OCHOBe AaHHbIX, NPUBEAEHHbIX Bbille, OXUaaeTcs, YTO Npeun3noHHoOCTb oTbopa npodb B
NONEBbLIX YCINOBUAX COCTaBUT OT 5 % Ao 11 %, a BOCNpon3BogMMOCTb OnpeaeneHnst CKoOpocTen nornoweHuns (Cm. Tabnum-
uy 4) — okono 10 %. CnepgoBatenbHo, 06Was Npeumn3anoHHOCTb COCTaBuUT okono 15 %, a pacwmnpeHHas HeonpeaeneHx-
HOCTb — 30 %.

E.3 JaHHbIe NO XpaHeHnto

CBOAKa CYLLECTBYOLWMX AAHHLIX MO UCCMNEea0BaHUIO XpaHeHus TPybok B nabopaTopHbIX YCIOBUSX COMMacHo 5.1
npeacrasneHa B Tabnuuax 6 n 7.

Pe3ynbTaTthl abopaTopHbIX nccrnegoBaHnm [27] ¢ ncnonb3oBaHuem Tpybok, 3anonHeHHbiXx Chromosorb 106 nmubo
Carboxen 569, B koTopble 6bina BBeAeHa XXNOKOCTb B KonuyecTtee npubnmantenbHo 1,0 MKr, XpaHAWMXCSA NpU KOMHaTHOW
TEMNEpaType B TeYEeHNe ABYX Hedenb, npuBegeHbl B Tabnmue 6. CpegHsas spPeKTMBHOCTb N3BMNEYEHNs (OTHOCUTENBHO
Tpybok 6e3 xpaHeHus) ansa Chromosorb 106 coctasnaet 105,6 %.

Pe3ynbTaTthl NabopaTopHbIX nccrnegoBanun [64] Tpybok, 3anonHeHHbIX Tenax TA, B KOTOpble bblla BBeAEHA XUA-
KOCTb, coaepaliasa bonee WMpoKUn psig COeaUHEHUI NPU YPOBHE KONMYECTBA MHAMBUAYANbHOIO BELWWECTBA, BBOAUMOIO
B TPYOKy, npnbnunantensHo 10 MKr, XpaHALWMXCS NMPU KOMHATHOW TEMNEpaType B TedeHne 5 mec, npmBeaeHs! B Tabdbnuvue 7.
3a UCKITIOYEHNEM rekcaHa U METOKCM3TaHoNa cpeaHsist 3OMEKTUBHOCTL U3BMEYeHns (OTHOCUTENBHO TPYOOK Be3 XpaHe-
Hus) coctasnseT 99,7 %, a cpegHun KoSMULMEHT Bapuauumn ¢, — 2 %. AHanornyHblie pesyrnbTaTbl ObINY NOny4eHsbl
nocre xpaHeHus Tpybok B TeveHne 11 Mec; 3a UCKITIOYEHMEM IFekcaHa U MEeTOKCU3aTaHona cpeaHss 3P PHeKTUBHOCTD
n3erieveHnss (OTHOCUTENBLHO TPYBOK Be3 xpaHeHust) coctasnsiet 99,4 %, a cpegHun ko duuymnent sapmnaumm — 0,9 %.

[1pn ceptucpmkaymm CRM 112 [28] ctabunbHOoCTb NapTumn TpyboK, cogepkawmx 6eH3or, Tonyon n mM-kcunon, deina
nccriegosaHa B tedeHne 25 mec npu temnepartype o1 0 °C go 40 °C. lNlocne 14 mec xpaHeHus npu temnepartype o1 0 °C
no 4 °C a3p@deKTUBHOCTb U3BMNEYeHUs 3TuxX Tpex coeanHeHmn coctasuna ot 101 % po 103 %. lNpwn xpaHeHun npwu
TEeMepaType OKpyXXatoLwero Bo3ayxa apdpektnBHocTb naenedeHus coctaemna ot 102 % go 104 %, a npn temneparype
40 °C — o1 100 % po 104 %. lNocne 25 mec XxpaHeHus1 He BbINO OTMEYEHO CHUXKEeHUe CTabunbHOCTU, OAHAKO AAHHbIE NO
3PPEKTUBHOCTU U3BITIEYEHNA OTCYTCTBYIOT.

[Ipn XpaHeHnn B XonogurbHUKE MOXET BO3HWKHYTb HEKOTOPAas pasrepMmeTnsaumust KpbilLeK 1n3-3a pasfinynsa B KO-
sthbpunumerHTax cxatums. Bo nabexaHme notepun npobbl Nnnbo ee 3arpsi3HEHUS N3BHE TEPMETUYHOCTb NMEPUOANYECKU
NPOBEPSAIOT. XPaAHEHNE B XONMOAUIBHUKE UCMONb3YIOT AN NpeaoTBpalleHns nobbiX NepeKpPecTHbIX peakuun copbupo-
BaHHbIX J1IOC.
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MpunoxeHue F
(cnpaBo4HOE)

CBeaeHNs o cOOTBETCTBMU HaLUMOHaNbHLIX cTaHaapToB Poccunckoun ®enepauun
CCbINOYHbLIM MeXAyHapoAHbLIM CTaHAapTam

Tabnunua F.1

OBbo3Ha4YeHne CChINMOYMHOro
MEXOYHAPOOHOro craHgapra

OBo3HavYeHUe U HAUMEHOBaHWEe COOTBETCTBYHOLLETD
HAUWOHANBHOrO crtaHgapra
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