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Mpepgucnosune

1 NOArOTOBJ/IEH Hekommepyeckum napTHEPCTBOM «HalumoHanbHas accoumauns BOAOPOAHOM aHep-
retukn (HM HAB3) Ha ocHOBe COGCTBEHHOrO MepeBoAa Ha PYCCKUIA A3blK MeXAYyHapo4HOr0 OKYMEHTa, yKa-
3aHHOro B NyHKTE 4

2 BHECEH TexHuyeckvMm KOMUTETOM Mo cTaHgapTu3auum TK «BofopoaHble TeXHONornm»

3 YTBEPX/EH VI BBEZIEH B JENCTBVE MNprkasom defepanbHOro areHTCTBa No TeXHUYECKOMY pe-
ry/IMpoOBaHWI0 U MeTPOosIorun ot 24 nioHA 2013 . Ne 185-cT

4 HacTtoswuii cTaHAapT UAeHTUYEH MeXAyHapoAHOMY AOKyMeHTY ISO/TS 14687-2:2008 «Tonneo Bo-
JopogHoe. TexHuyeckue ycnoBusa Ha NPoaykT. YacTb 2. MpumeHeHne AN TOMJIMBHbLIX 3/1IEMEHTOB C NpPOTO-
HOO6MeHHOl MeM6paHolt (PEM) fOpOoXHbIX TpaHCNOPTHbIX cpeacTs» (ISO/TS 14687-2:2008 «Hydrogen fuel
— Product specification— Part 2: Proton exchange membrane (PEM) fuel cell applications for road vehicles»,
IDT).

HanmeHoBaHWe HacToALWEero ctaHAapTa U3MEHEHO MO OTHOWEHUIO K HAVMEHOBaHWUIO yKa3aHHOro [OKy-
MeHTa N5 npusegeHuns B cootsetcteue ¢ FOCT P 1.5— 2012 (nyHKT 3.5).

Mpy NPUMEHEeHUN HacToALEero cTaHaapTa PeKoOMeHyeTCs NCMOo/b30BaTb BMECTO CCbI/IOYHbIX MeXAyHa-
POfHbIX CTAHAAPTOB COOTBETCTBYIOLIME UM HAaLMOHasIbHblE CTaHAapTbl, CBEAEHNS O KOTOPbIX NPUBOAATCA B
[ONONHUTENBHOM NpUAoXeHUn JA

5 BBEJEH BIMEPBbIE
6 MNMEPEN3OAHWE. Anpenb 2019 T.

MpaBuna NpUMEHEHNs HacToALLero cTaHgapTa yCTaHOBMEHbl B CTaTbe 26 deepasblioro 3akoHa
0T 29 uoHA 2015 r. Ne 162-d3 «O cTtaHgapTulauuu B Poccuiickoin depepaunm». NHdopmauns 06 uns-
MEHEHUAX K HACTOSALLEMY CTaHAapTy Ny6/IMKyeTCs B eXXerogHoM (Mo COCTOSIHUI0 Ha 1sHBaps TeKyL,ero
roga) MHpopmaumoTioM yKasatene «HaunoHanbHble CTaHA4apThl», a 0PULNANbHBIA TEKCT U3MEHEeHWi
M NONpaBoOK — B eXeMeCsiMHOM MHhOpMaUMOHHOM yKasaTene «HauuoHanbHble cTaHfapTbi». B cnyvae
nepecmoTpa (3amMeHbl) UM OTMEHbI HACTOALW,ero cTtaHjapTa COOTBETCTBYHO L ee yBefoMNeHne byaeT
ony61KOBaHO B €XeMeCcsiUHOM MH(POPMAaLMOHHOM yKa3aTese «HauuoHanbHble cTaHgapTbl». COOTBET-
CTByl L as MHopMaumsl, yBeOM/IEHNE 1 TEKCTbl pa3mMellalnTcs Takxe B MHDOPMaLMOHHOW cucteme
06LLero Nosb3oBaHNa — Ha ohuLmanbHOM caiTe PefepanbHOro areHTcTBa No TEXHUYECKOMY peryamnpo-
BaHWIO N MeTpPosiIoTun B ceTn MHTepHeT (Wmv.gost.ru)

© 1S0. 2008 — Bce npasa coxpaHaTCcA
© CraugaptvHdopm. odhopmneHune. 2014. 2019

HacTosawwit ctaHAapT He MOXET GblTb YaCTUYHO WM NONMHOCTLI0 BOCMPOW3BEAEH, TMPAXUPOBAH U pac-
NPOCTpaHeH B kayecTBe ohnLManbHOro n3gaHus 6e3 paspelleHns degepasnbHOro areHTcTBa no TeXHUYECKo-
My peryvpoBaHuio 1 MeTposioriun
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BesepeHune

HacToAwwmii ctaHgapT cogepxut TpeboBaHWsA K TOMMBY A8 TPAHCMOPTHbIX CPeACTB Ha TOMMBHbIX
anemeHTax (TCT3), B KOTOPbIX MCMOMb3yeTCA MPOTOHOOOMeHHas membpaHa (MMOM). B HacTosiwee Bpems
TCT3 akcnnyaTupyloTcs B XOAe AEMOHCTPaLMOHHBLIX UCNbITaHWi. HacTosiwmii cTaHaapT sBNseTcs Hopma-
TUBHbIM AOKYMEHTOM, NpefHa3HavyeHHbIM 418 06beArHeHnss Tpe6oBaHuii K BOLOPOAHOMY TOMMBY, NpeAbsB-
naemblx npoussoguTensmun TCT3 1 BOAOPOAHOro Tonamea. B npouecce Takoi akcnnyartauun Tpe6osBaHunsa K
KayecTBy BOAOPOAA, Ucnosib3yemoro ans TCTO. MOryT yToOUHATLCA. BBeAeHne KOHTPONs KayecTsa Bofopoaa
Heo6xo0AMMO A1 TOro, UTO6bI UCKKUNTL HEraTMBHOE BO3eliCTBME Ha PaboTy CUCTEMbI TOM/IMBHOIO 3/1EMEH-
Ta u/nnm 60pTOBOI CUCTEMBI XpaHeHNA BOLOPOAa BPeAHbIX NpUMeceli, KOTopble MOTYT NOSIBIATLCA B TON/VBE
B npoLiecce ero nNpov3BoAcCTBa U xpaHeHus. Hactosawwmii ctaHaapT onpefenset HopMaTuBHble Tpe6oBaHuA
K ABYM TuMam BOAOPOAHOro Tonamea: «Tun | copT O» n «Tun Il copT D». 3TW copTa npepHasHayeHbl Aans
TCT3 ¢ NOM Ha cTaguax, npepLecTByOLWUX KOMMEPYECKOMY UCMOb30BaHNl0. OHW MOTyT UCMO/Mb30BaThb-
cs B Mnpouecce AeMOHCTPALMOHHbIX 3KCMyaTalMOHHbIX UCMbITaHW B OrpaHM4yeHHOM Maclutabe. Lienb Ha-
CToslLLero crtaHgapTa — Cnoco6CcTBOBAaTbL OCYLLECTBAEHNIO 6bICTPON U 3hDEKTUBHON pa3paboTKn AOPOXKHbIX
TPaHCMOPTHbLIX CPEACTB, a Takke NHPaCTPYKTYpbl BOJOPOAHOrO Tonvnea. TpeboBaHus K KauecTBy BOAOPOAA
Ha 3anpaBOYHON CTaHUMWN WM B UHOM MecTe [O/IKHbl ONpefenaTbCs Ha OCHOBE MUCbMEHHOTO COrlalleHus
MeXJy MOCTaBLYMKOM W MOTpebuTenem. YUnTbiBas, YTO HaLMOHa/IbHbIE N MeXAyHapoAHble cTaHAapTbl HOp-
MUPYIOT cOpTa BOOPOAHOrO Tonnunea 6osiee HW3KOro KavyecTBa, a Takke, YTO HauWOHa/bHbIA cTaHAapT no
BOAOPOAHbLIM 3aMpPaBOYHbIM CTAHLUSAM HAX04UTCS B CTaAumn pa3paboTku, BaXKHO MPUMEHATL NpeaynpeauTens-
Hble Mepbl, YTOObI U36exaTb 3arpA3HeHns aTUX BUAOB TONMBA.

Tak kak paspaboTkv TCTO v conyTCTBYIOLWMX BOAOPOAHbIX TEXHOMNOMMIA pa3BmBaloTCca ObICTPbIMU TEM-
namu. HaCTOSILLMIA CTaHAapT HyX4aeTcs B perynspHoOM NepecMoTpe TeXHUYeckux TpeboBaHuii No Mepe co-
BEPLUEHCTBOBAHUA TakWX TeXHOMOrunii. TexXHONormyeckne HOBMHKWN Ha PerynsipHOi OCHOBE OTCNEeXMBAlOTCA
TexHnyeckum komutetom ISO/TC 197 «BopopoAHble TEXHOMOTMU» U OAHOUMEHHBIM POCCUACKMM TexHuue-
CKVM KOMUTETOM M0 cTaHgapTu3aummn TK 29. gelicTBYIOWMUM B paMKax HaunoHanbHO CUCTEMbI CTaHAapTM3a-
uumn. Hactoswmii ctaHgapT HanpaBieH Ha pa3BuTre Kak TEXHOMOMMIA N3roTOBIEHUA [OPOXKHbIX TPAHCMOPTHbBIX
CpeAcTB, TakK 1 COnyTCTBYOLEN MHAPACTPYKTYpPbI

JanbHelillee coBeplUueHCTBOBaHUe TpeboBaHuii K BOAOPOAHOMY TOMNAMBY ByAeT OCyLLecTBAATLCS B CO-
OTBETCTBUM C JOCTWKeHnaAMK B o6nactn HNOKP no cneayowmm HanpasneHWaM passutus:

- COBepLUeHCTBOBaHWe katanm3atopos PEM. cBA3aHHOE CO CHWXeHvem TpeboBaHui TONINBHOIO ane-
MEHTa K Ha/IMuMo B BOAOPOLHOM TOMMBE NPUMECEN;

- M3y4YyeHue MexaHn3ma BO3[eiCTBMS NpMMeceil Ha KOMMOHEHTbI TONIMBHON CUCTEMbI B LiE/IOM;

- co3fjaHne MeToAMK 06HapYXeHUs 1 U3MepeHnsa Hamuus npumeceli B BOAOPOAHOM Tonimee B nabo-
paTopHbIX. MPOU3BOACTBEHHBIX U IKCMyaTaUMOHHbIX YCIOBUAX, TOM YUC/E Ha BOJOPOAHbLIX 3anpaBOYHbIX
CTaHUusX;

- COBEepLUEHCTBOBaHWE TeXHONOrii 60PTOBOrO XpaHeHUs BOAOPOAA,;

- MNCNOMb30BaHNe pe3ynbTaToB AEeMOHCTPALMOHHbIX 3KCNIyaTaUMOHHbIX UCMbITaHnii TCT3.

HaupoHanbHbIli ctaHgapT FTOCT P UCO 14687-2— 2012 naeHTUYeH MeXAyHapoaHoMy ctaHgapTy ISO/
TS 14687-2:2008. KoTOpbIl 6611 pa3paboTaH TexHuyeckum komuteToM ISO/TC 197 «BopopofHblie TEXHOO0-
rMn» 1 ABNSIETCA COCTaBHOWM YacTbio CTaHAapTa ¢ 06luMM Ha3BaHMeM «BogopoaHoe TonnuBo. TexHUYeckue
YCNOBUSA Ha NPOAYKT», COCTOALLEro U3 ABYyX YacTeil:

- TOCT P NCO 14687-1- 2012 TonnmBo BOAOPOAHOE. TeXHUYecKme yCnoBus Ha npogykr. Yactb 1.
Bce cnyyan npuMeHeHusi, KpOMe WUCMONb30BaHUS AN TOMMBHBLIX 3/1EMEHTOB [OPOXHbLIX TPAHCMOPTHbIX
CpeAcTB C MPOTOHOOGMEHHON MembpaHoii

- TOCT P NCO 14687-2— 2012 TonnmBo BOAOPOAHOE. TeXHMYeckue yCnoBuA Ha MpoAykT. YacTb 2.
Mcnonb3oBaHue AN TONMBHbIX 31EMEHTOB AOPOXHbIX TPAHCMOPTHbLIX CPeACTB C NPOTOHOOOMEHHOW MeM-
6paHoii
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HAUWOHAN bHBIMNCTA HOAP T POCCUMNCKON SEALEPALUNN

Tonnueo BOLOPOAHOE.
TexHUYecKne ycnoBus Ha NPOAYKT

YacTb2

MPUMEHEHVE BOAOPOJA O/1F TOM/INBHbBIX 3/IEMEHTOB C MPOTOHOOBMEHHOW MEMBPAHOM
OOPOXHbIX TPAHCIOPTHbLIX CPEACTB

Hydrogen fuel. Product specification. Part 2. Application of hydrogen for proton exchange membrane fuel cell
of road vehicles

[Nata BBegeHuns — 2014— 01- 01

1 O6nacTb NpMMeHeHuNs

HactosAwwin ctaHgapT yctaHaBnnBaeT TpeboBaHNA K kayecTBy BOAOPOAHOrO TOMAMBA, NpefHa3HayeH-
HOro A1 UCMOo/b30BaHUSA B AOPOXHbIX TPAHCMOPTHLIX CPefCcTBa C TOMIMBHbIMU anemeHTamn (TCTI) Ha 6a3e
NPOTOHOO6MEHHbLIX MeMbpaH (PEM)

2 HopmaTuBHbIE CCbINKU

B HacTosAweM cTaHfapTe Ucnosib3oBaHa HOPMaTBHasA CCblIKa Ha cnefyoLwmnin cTaHaapT:

ISO 14687-1, Hydrogen fuel — Product specification — Part 1: All applications except proton exchange
membrane (PEM) fuel cell for road vehicles (Tonnuso BogopofHoOe. TexHWYeckue YCMOoBUA Ha MNPOAYKT.
YacTb 1. Bce cnyyan npyMeHeHus, Kpome ciyyas NPUMEHEHUA TOM/IMBHOTO 3/1IeMeHTa C MPOTOHHON 06MeH-
Holi MeM6paHoi (PEM) ans gopoXHbIX TPAHCMOPTHbLIX CPeACTB)

3 TepMuHbI N onpegeneHuns

B HacTosweM cTaHAapTe NPMMEHEHbI cleayow e TEPMUHbI C COOTBETCTBYIOLLMMY ONpeaeneHnamu:

3.1 uHrpeamneHT (constituent): KoMMNoHeHT (M coefuHeHne), nMetLniics (MmetoLeecs) B cocTaBe
BOAOPOAHOrO TOMAuBa.

3.2 HeBoAoOpoOAHblE NHIpeaneHThbl (non-hydrogen constituent): MpucyTcTBytoLWMe B BOOPOAHOM TO-
namBe KOMNOHEHTbI (MW COeAMHEHNSA), He coaepXKallme BoAopoA B CBOOGOAHOM (HECBA3aHHOM) COCTOSIHUW.

3.3 npumecwn (contaminant): BewecTtsa, cogepxalymecs B BOJOPOAHOM TOMuBe (Takve Kak cepa),
YPOBEHb KOHLEHTpaLMM KOTOPbIX NP AOCTMKEHUW UN MPEBbILEHNN YCTAHOBEHHOTO 3HAYEHWSA MOXET Npu-
BECTW K OTPAB/IEHWIO KaTanvM3aTtopoB U Hannumne KOTOPbIX TAKXKE MOXEeT HeraTMBHO BO3eliCTBOBaTb Ha KOH-
CTPYKTMBHbIE YaCTN CUCTEMbI TOMJIMBHbLIX 3/IEMEHTOB WU CUCTEMbI XPaHEHUS BOAOPOAA.

MpumeuaHne — HeratusBHoe BO34eiCTBME INOXET 6bITb 06PATUMBIM MU HEOBPATUMbBIM.

3.4 yactuybl (particulate): TBepaple WM aspo30/bHble YaCTULbl, B TOM YMC/E€ MachsHblii TymaH, co-
eVHEHNS Ka/IMsi 1 HaTpWs, KOTOpble MOryT nonagaTth B BOAOPOAHOE TOM/UBO B MpoLecce f0CTaBku, XpaHe-
HUSA UK 3anpasku

3.5 cuctema TonnuBHbix anemeHToB (fuel cell system): Cuctema, KoTopasi BKAYaeT: 6aTapeto To-
NAMBHbIX 3/1EMEHTOB, NOACKUCTEMbI NOATOTOBKM BO3A4yXa, NOArOTOBKM TON/MBA, PerynnpoBaHna TeMnepaTypel,
perynupoBaHnsa nojayv BoApl 1 UX 670K ynpasBneHns.

N3paHve ouynansHoe
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3.6 nHgekc BogopoaHoro Tonnuea (hydrogen fuel index): Mepa kayecTBa BOAOPOAHOro TONAMBa, OT-
paxkawuias Hannuve B BOAOPOAHOM TOM/IMBE NPUMECENA.

3.7 HeobpaTumoe Bo3geicTBue (irreversible effect): Bo3geiicTeue, BbipaxatoLieecs B yXyALIeHUn pa-
604NX XapaKTePUCTUK IHEPTETUYHECKOW YCTAHOBKM HA TOM/IMBHbLIX 3/IEMEHTAX, KOTOPble He MOryT 6bITb BOC-
CTaHOB/IEHbI 32 CYET UBMEHEHUI pabounx pexxumMoB T u/Mam cocTasa rasa.

3.8 o6paTtumoe Bo3geiicTBue (reversible effect): Bo3gelicTBue, Bbipaxaroleecss BO BDEMEHHOM yXy[-
LWeHUn paboynx XxapakTepucTUK 3HEPreTUYECKON YCTAHOBKM Ha TOM/IMBHbIX 3/1EMEHTax, KOTopble MOryT ObiTh
BOCCTAHOB/IEHblI U3MEHEHNEM paBoumx pexumMoB TS u/unu coctasa rasa.

4 TpeboBaHus

4.1 Knaccudukauns

BopgopogHoe Ttonnueo AnsA npumeHeHus B TCT3 Ha 6a3e NMOM knaccudumympyeTcs no cnegyowmm
TMnam u coptam:

- Tun | (copT D): ra3oo6pasHblii BOAOPOA

- 1un Il (copT D): Xunakuin Bogopon,

4.2 Buabl npyuMeHeHus

Mo Bugam nprMeHeHnsa ykasaHHble copTa BOLOPOAHOro ToNansa NPUMEHSITCA cneayoLwmmMm obpasom.
Tun | (copT D) — rasoobpasHoe BogopoaHoe Tonaveo ans TCT3 ¢ NOM:
Tun Il (copT D) — xuakoe BogopogHoe Tonameo ana TCT3S ¢ MNOM.

MpumeuaHus

1 Tun | (copta A. Bu C), Tun Il (copT C) 1 Tmn Ill, KOTOpblE NPUFOAHBI ANA APYTUX BUAOB NpYMeHeHus, kpome TCTO
c MNMOM. onucaHbl B NCO 14687-1.
2 CoptoB A 1 B ana tuna Il He cywecTsyeT.

4.3 XapaKTepucTuku Tonamea

XapaKkTepucTuKY TonMBa NpuBeaeHbl B Tabnvue 1. OHY onpefensoT TpeGoBaHUs KynoMsiHYTbIM BbiLLe
copTaM BOAOPOAHOro TonaMBa.

5 MoatBepxaeHne KavyecTtsa

5.1 lMpoBepka KayecTsa BOAOPOAHOIO TONMBA

5.1.1 O6wwne TpeboBaHuUA

TpeboBaHWA K TONMBamM 1 MeToAam MPOBEPKU VX KayecTBa [0/MKHbI ONpefensaTbCs, UCXoaa U3 ycno-
BuWiA 3anpaskv TCTO Ha 3anpaBOYHOl CTAHLMW WX B MHOM MECTE, Ha OCHOBaHWM MUCbMEHHOTO Cor/lalleHns
MeXAy MoCTaBLMKOM U noTpebutenem.

5.1.2 MeToabl NPOBEpPKU

TpeﬁOBaHMﬂ K Ka4yecCcTBy Ton/inBa N MetogamMm npoBepKn A0/1KHbl yCTaHaBMBaTbCA NyTeM cornalleHuns
Mexay noctaBLMKOM K I'IOTpeﬁVITe}'IeM.

5.1.3 Pe3ynbTaTbl oT4eTa

YCTaHOBNEHHbIE 3HAYEHUS, HOPMbI 11 CBEAeHUs! 06 UCMOMb3yeMbIX B XOfe NPOBEPKU KadecTsa npubopax
[O/DKHbI OTPaXKATLCA B OTYETE BMECTE C Pe3y/ibTaramMu KaKAO0ro WCTbITaHWUA. 3HAUYEHUS [O/DKHbI GbiTh HUXE
MoporoBoOro npeaena A/s Kaxkaoli cocTaBasioLLe.

XapaKTepucTUK1 BOLOPOAHOTO TOMIMBA AO/MKHLI COOTBETCTBOBATL TPEBOBAHUAM, YCTAHOB/IEHHLIM B
Tabnmue 1. B HEKOTOPbIX C/lyyasx B OTYETE O pesy/ibTarax MpPOBEpPKM KauecTBa BOAOPOAHOMO TOM/INBA MOXET
oTpaxaTbCsA Ha/Mume npuMeceli, OKasbiBalolWMX BPpeAHOe BUSHME Ha PaboTOCNOCOBHOCTL TOM/IMBHLIX 3/e-
MEHTOB, HO He yKa3aHHbIX B Tabnuue 1

MpumeuyaHue — B NpuioxkeHun A NpescTaBneHO ONUCAHNE BUSIHUS XUMUYECKUX HEBOLOPOAHbIX UHTPeAneH-
TOB (He CoAepXaliux BOAOPOA B HECBA3aHHOM COCTOSIHWUM) HA PabOTOCNOCOBHOCTb TOMIMBHLIX 31EMEHTOB, 06yCNaBN-
BalolLee BK/YEHNE X B Ta6uLy 1.
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TpeGOBaHVIFI K NPUEeMOYHbIM UCMbITaAHNAM ﬂapTI/IVI AO0J/DKHbI onpenenATbCA nyTemMm cornaleHna mexay

NOoCTaBLMKOM U I'IOTp96VITEI'IEM.

Ta6bnuuya 1 —
puCTUK

XapakTtepucTtukn (npo6a)

MHOekc BOAOPOAHOrO TOMMBA
(MMHMManbHas o06beMHas  KOH-
LeHTpayma)6*

Napa-Bogopos (MUHUManbHasn

06beMHast KOHLEeHTpauus)

Twun 1
CopT O

99.99 %

He onpepgensaeTcsa

Tun |l
Copt D

99.99%

95.0%

MakcumasibHble 3HaYeHUs KOHUEeHTpaum HeBOAOPOAHbLIX UHTPEeAUEHTOB

O6uiee cogepxaHne razosB
Boaa (H20>

Bcero yrneBogopofoB-'* (Ha OCHO-
Be C,)

Kucnopog (02)
Fenuii (He), a3oT (N2). aproH (Ar)
AByokuck yrnepoga (C02)

Okucb yrnepoga (CO)

Bcero coefuHeHuii cepbl0F

dopmanbgerng (ACHO)

MypasbuHas kucnota (HCOOH)
Ammunak (NH3

Bcero ranoreHMpoBaHHbIX coeau-
HeHunl

MakcumanbHblii pasmep yacTuu**

MakcumanbHas
YacTmy®1

KOHLeHTpauus

MpumeuaHus

100 MKMOnb/MONb
5 MKMonb/MOnb

2 MKMOnb/MOSb

5 MKMoO/Ib/MONb

100 MKMO/bI'MONb

2 MKMO/1b/MO/b

0.2 MKMO/b/MONb

0.004 mkmonb/MonbT'

0.01 mMKmonb/Monb

0.2 MKMO/b/MONb*¥

0.1 MKMONb/MOMBX*

0.05 MKMO/1b/MOJIb
10 MKMm

1 mkr/n npun 20 "C n
101.325 «MMa

100 MKMOnb/MONb
5 MKMOJ/IbI'MONb

2 MKMO/IbI'MOSIb

5 MKMO/bI'MOSIb

100 MKMONb/MONb

2 MKMO/b/MO/b

0.2 MKMO/1bI'MO/b

0,004 mkmonb/
Monb¥1

0,01 MKMOnbI'MONb

0.2 MKMO/Ib/MOb*1

0.1 MKMO/b/MONb*)

0,05 MKMO/bI'MO/b
10 MKm

1wmkr/nnpn 20 'C u
101.325 kMa

KpuTtepumn oueHkn Kayectsa BOAOPOAHOIO TOMNAMBA, BK/OYaLWmMe 3Ha4YeHna npefenbHblX Xxapakre-

NlaGopaTopHble UcnbiTaTenbHble
MeToAbI®’

ASTM D6348 (5). ASTM D5454 [6].
ASTM D1946ii* (LJ.ASTM 05466it*
[2J.JIS K0225 [7]

EPA T012. EPA T015, ASTM
019460* [1]. ASTM D5466ii1 (2].
ASTM D6968 [3]. JIS K 0114 [8]

ASTM 01946 [1]. ASTM D5466">
(2. IS K 0225 [7]

ASTM 01946 [1]. ASTM D5466l,>
(2]. JIS K 0114 [8]

ASTM 01946 (1J. ASTM D5466" >
(2]. JIS K 0114 (8]. JIS K 0123 (9)
EPA 25C. ASTM 01946i* (1J.
ASTM D5466i*[2]. JIS K 0114 (8).
JIS K 0123 [9]

ASTM 019461 (11. ASTM D5466">
[2]. ASTM D5504 (6). JIS K 0127
110]

EPA metog 11, NIOSH 2541. EPA
TO15. ASTM 01946/ [11. ASTM
05466*' (2), JIS K 0114 [81. JIS K
0124 [11J.J1S K 0123(91

ASTM 01946™ (11. ASTM D5466"*
(2]. JIS K 0123 [9]. JIS K 0127 [10]

ASTM 01946 (1. ASTM D5466M
[2l. EPATO15. JIS K 0127 [10]

EPA 200.7. JIS K 0101 [12]

SCAQMD wmeTtog 301-91

FpaBUMeTpUYECcKnii MeTos
(EPA 625-R-96/010A)

1 Ha pgaHHOM 3aTane NpU3HaHo, YTO MOXET VMeTb MECTO HEeCOr1acCoOBaHHOCTb MeXAy npefesioMm 06HapyXXeHUs HeKo-
TOPbIX HEBOAOPOAHbIX MHIPEANEHTOB U YPOBHEM MPUEMIEMOCTN UX KOHLEHTpaLUii, CBA3aHHbIX C pab0TOCNOCOBHOCTbLIO
TCT3 c MOM. 06ycnoBfeHHast OTCYTCTBMEM OMbITA BHEAPEHUS TEXHOOMNIA TOMIMBHBIX 31€MEHTOB PEM Ha MOMEHT

pa3pa60TKV| HacTosAwero ctaHgapTa.

2 [nsi MHIpeaMeHToB, ABASIOWMXCA fo6aBKaMuK, HAaNpuMmep, 415 COeAUHeHWIi YrNeBoAopOA0B W ANsi COeANHEHWI
cepbl, CyMMa COCTaB/ALWMNX A0/KHA GbITb MEHbLUE Npefena, YCTaHOBEHHOTO B Tabnuue, 1160 paBHa emy. [lonycku,
MMetolmne MecTo Mpu U3MEepeHUn KOHLEHTPauun UHIPeLUEHTOB, He AO/DKHbI BbIXOAUTL 3a Npefesibl KOHLeHTpauui,
yCTAHOB/IEHHbIX HACTOSALMM CTAHAAPTOM
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OKoH4YaHue Tabnumubl 1

a>MeTtoabl ucnbiTaHuii (Hanpumep, ASTM, EPA. SGAQMD. JIS) BbiGupanucb Takum o6pa3om, 4YTOObl OHM faBa-
NN BO3MOXHOCTb 06HapPY>XeHNS HEBOAOPOAHbLIX MHIPEAMEHTOB Ha YPOBHAX YKa3aHHbIX NpeAesioB KOHUeHTpaunii nmbo
HUMXe HUX. BO3MOXHO Takke NPUMEHeHue ApYrnxX MeTOAO0B U3MepeHWs, NMPUHATbIX B HaUWOHaNbHbIX WKW MeXAayHa-
POAHbIX CTaHAapTax, Npu YC/I0BAM, YTO OHM COrNacoBaHbl MexAay noTpebutenem u nocTasLYMKOM U YTO BblOpaHHbIe
anbTepHaTUBHble MEeTOAbl MPUroAHbl ANS 06HAPYXEHUA U U3MEPEHWS yKa3aHHblX WHIPeAWeHTOB Ha TOM )Xe YpOoBHe
npeAenbHbIX KOHLEHTpaLuii.

6) Vinaekc BOAOPOAHOro TonNavMBa onpefensercs nyTeM BblYATAHUA O6LLEro MPOLEHTHOro CcofepXaHus HeBOA0POS-
HbIX ra3006pa3HbIX MHIPEeANEHTOB, YKa3aHHbIX B Tabnuue 1 (obwee cogepxxaHue rasos) n3 100 %. Ero 3HaueHve gonx-
HO 6bITb MEHbLUE CYMMbl MaKCMMasbHbIX JONYCTUMbIX NpeAenoB BCEX HEBOAOPOAHbIX COCTaBAAIOWMUX, NPUBEAEHHbIX
B Tabnuue 1.

"> O6uwee 3Ha4YeHMe KOHLEHTpaLUn HEBOAOPOAHbIX MHIPEANEHTOB NpeAcTaBnseT co60i CyMMy 3HaYeHuii BENNUNH
HEBOJOPOAHbIX COCTABNAOLWMX, YKa3aHHbIX B Tabnuue 1. 6e3 yueta yactuy,

0 B obLee coepxaHue yrneso40pof0B BKKYAIOTCA KUCNOPOoAcOoAepXallne opraHnyeckne coegnHeHns. Obuiee
cojepxaHune yrneBofopoaoB U3MepaeTcs Ha YyrnepogHoi ocHoBe MKMOsb/Monb. Oblee cofepxaHue yrnesoAopoaos
MOXeT npeBbilwaTh 2 MKMO/Ib/MO/Ib TO/IbKO B pe3y/ibTarte Hannyns MeTaHa, npu aTom obliee coAepXaHue HeBOAOPOA-
HbIX ra30B He JO/HKHO NpeBbiwaTe 100 MKMOL/MOTb.

£) Kak MMHUMYM, MpoBepka KayecTBa TOMAMBA [O/KHA OXBaTbiBaTb U3MEpPeHWe Hannuusi Takux COeAMHEHWU Kak:
HjiS, COS, CS2. a Takke MepkanTaHOB, KOTOpble 006bIYHO COAepXKaTCcsA B MPUPOAHOM rase.

el PekoMeHAyemoe 3HaYeHne cofepxaHus 4acTul, AO/HKHO onpeAensTbCsA NyTem oT6opa Npo6 B yC0BUAX, COOT-
BETCTBYIOLUNX peasibHbIM YC/I0BUSAM JKCNyaTaunm, a Takke ¢ UCNo/b30BaHWEM YCOBEPLIEHCTBOBaHHbIX CTaHAapTN30-
BaHHbIX Npoueayp.

YKasaHHble 3HauyeHusi YCTAHOB/IEHbI U3 YCMOBUI BO3MOXHOCTM CYLLECTBYIOLWMX NPUGOPOB U MeTOAOB M3Mmepe-
HWS KOHUEHTpauuii n cnyxart 6a3oii 4na nocnefyoLero ycoBepLieHCTBOBaHNSA MeTOA0B UCMbITaHUli. PekomeHayemble
BE/IMYUHBI AN 3TUX UHTPEANEHTOB JOMKHbI ONpefensaTbCs B Xofe [ONONHUTENbHbIX NpoLeayp B peasnbHbiX paboumnx
YCNOBUAX.

W B HacToslee BpeMa B CTaguu pa3paboTky HaxoAMTCs HOBbI cTaHAapT ASTM (WK4548), no3sonsiowmii 06b-
€VHNTb COOTBETCTBYIOLLME YACTU ABYX YKa3aHHbIX METOOB WCMbITaHW, KOTOPbIA NpegycMaTprBaeT NpUMeEHeHue ra-
30B0i1 Xxpomarorpadum/macc-cnektpometpun (GC/MS) 1 no3sonseT onpeaennTb Cef0Bble KONMYecTBa MHIPeaUEHTOB
B BOAOpOZeE.
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Mpunoxexne A
(cnpaBo4HoOe)

OnucaHue BAUSHUSA XUMUYECKNX HEBOAOPOAHbIX UHIPEANEHTOB
(Ho coepxauiux BoAopo B HECBA3AHHOM COCTOSIHUM)
Ha pa6oTOCNOCO6HOCTL TOMN/IMBHbIX 3/IEMEHTOB

A.1 CopgepxaHue Bofbl

Boga (H20) 06bI4HO He Oka3blBaeT B/NSHUS HA pab0TOCNOCOOGHOCTL TOM/IMBHOMO 3/1IEMEHTA, OAHAKO OHa yyacTByeT
B MEXaHu3me TpaHCnopTUPOBaHNA TaKux pacTBOPUMbIX B BOAE 3/1eMeHTOB Kak K* 1 Na*. npucyTCcTBYIOLWMX B BUE a3po30-
neii. PekomeHayeTcs, UTo6bl KOHUeHTpauus K* n Na* He npeBbiwana 0.05 MKMonb/Monb. Kpome TOro, oHa MOXEeT ObITb He
XenatenbHa 4151 60PTOBbIX CUCTEM MUTAHWUA TPAHCMOPTHbLIX CPeACTB. MpU yCTAHOBIEHHOW MaKcUManbHOi AonycTumoli
KOHLeHTpauum Boga 6yaeT ocTaBaTbCA B Napoobpa3HOM COCTOAHWM B Mpouecce Bcero paboyero umkna akcnayarauuu
TON/IMBHbIX 3/IEMEHTOB.

A.2 O6buwee coagepxaHue yrneBoLopoaoB

YrneBoAopoOAHbIE COeMHEHUS B 3aBUCMMOCTUN OT (hN3MKO-XMMUYECKNX CBONCTB OKa3biBalOT pas/iMyHoe BINSHME Ha
paboTy TOM/IMBHBIX 3/IeMEHTOB. ApoMaTtuyeckne yrnesooposbl 06bI4HO Ha MOBEPXHOCTM KaTamsaropa afcopbupyotcs
cunbHee, Yem napaduHOBbIe COeAUHEHNS, TeM caMbIM yxyawasa nx pabotocnocobHocTb. MetaH (CH4) no oTHoLWeHno K
TOM/IMBHbLIM 3/1IEMEHTAM CUMTAETCHA NHEPTHLIM razoM. OfHAKO ero Haavyne B BOLOPOLHOM TONNBE NPUBOAUT KCHUKEHMNIO
KOHLUEeHTpauuun Bogopoaa 1 adhpeKTMBHOCTN paboTbl CUCTEMBI.

A.3 CogepxaHue kucnopoga

Kucnopog (02) B Manbix KOHLEHTpaUnsaX CYATAeTCAa MHEPTHbIM UHIPeANEeHTOM, TakK Kak OH He oka3blBaeT HeraTuBs-
HOro BO3/eicTBNA Ha paboToOCNOCOOHOCTb CUCTEMbI TOMN/IMBHbIX 3/IEMEHTOB; TEM HE MEHee, OH MOXEeT MPu NPeBbILLEeHNN
[0NyCTUMbIX KOHLEHTpauuii npeacTaBnaTb Npo6iemy Ans 60pTOBbIX CUCTEM XPAHEHUS B AOPOXHbIX TPAHCMOPTHbIX CPef-
cTBax.

A.4 CopgepxaHue renus, asota u aproHa

Takue cocTaBnswlne, kak renuin (He), aszot (N2) n aproH (AT), ABAAIOTCA MHEPTHBIMW K 0ObIYHO HE pearvpyloT C
MaTepvanamy KOMMOHEHTOB CUCTEM Ha TOMJIMBHbIX 31eMeHTax. OfHaKo OHU pa36aBnsOT ra3oo6pasHbIili BOAOPOS U He-
raTUBHO BANAIOT Ha 3PP eKTUBHOCTb PaboTbl CUCTEM TOM/IMBHbBIX 3/IEMEHTOB B LiE€/OM.

A.5 CogepxxaHue ABYyOKWCKH yrnepoga

Asyokuck yrnepoaa (C02) He oka3blBaeT CYLECTBEHHOTO BANAHUS HA paboTOCNOCOBHOCTb TOM/IMBHbIX 3/1EMEHTOB.
OfHaKo OHa MOXeT OKa3blBaTb HeraTuBHOe BO3feicTB/e Ha 60pTOBblE CUCTEMbI XpPaHEeHUss BOAOPOAA, B c/yyae, ecnm B
HWUX UCMONb3YITCA METaNNorMapuaHbIe COeANHEHNS.

A.6 CopaepxaHue okucu yrnepoga

Okuch yrnepoga (CO) ABnsieTcA CUIbHBIM 3arpsA3HUTENIEM KaTann3aTopoB TOM/IMBHbIX 31eMeHToB. OfHakKo aTa pe-
aKkuus cumtaeTca obpaTumMoii.

A.7 Obuiee cogepxaHue coeAUHEHU cepbl

CoefuHeHns, cogepxatline cepy, CHMTAIOTCA CUTbHBIMU 3arpA3HUTENSIMUY, BbI3bIBAKOLWNMN HEOGpPaTUMOe yxyALle-
Hue paboumx xapakTepucTUK TONMBHOIO 31eMeHTa. MUHUMasbHbIe 3HAYEHWe COAepXKaHUs CoeauHEeHnn cepbl Heo6xo-
AVMO KOHTPO/AMpPOBaTh 0CO6EHHO TWATeNIbHO B XOJ€e NMPOBEPKN KayecTBa BOJOPOAHOIO TOM/MBA NOy4YaeMoro Ha OCHoBe
KOHBEpCUM NpMpoAHOro rasa. Ktakum coeanHeHnaM oTHocATcA; cepoBogopo <H2S). kapboHuncynbcug (COS), ancynb-
dung yrnepopa (CS2). metun-mepkantaH (CH2SH). Mpn 3ToM pekoMeHAyeTcsi OTcnexuBaTb Takke obliee cogepxaHue
coefJMHeHWii cepsbl.

A.8 CopepxaHusa chopmanbgernga v MypaBbWHON KACAOTbI

dopmanbgerng (HCHO) n mypasbuHasn kucnota (HCOOH) okasbiBaloT Ha paboTy TOMVBHOIO 3/1eMeHTa BO3jei-
CTBME. aHANOTMYHOE 3arpsi3HEHNI0 KaTanm3aTopoB Okucbklo yrnepoga (CO). OHU Takke cumTarTcs obpaTvMbIMK 3arpsas-
HuTensmu. OgHako, ns-3a 6onee MefNeHHON KUHETUKN BOCCTaHOBAeHUs uHrpegnenTsl HCHO n HCOOH oka3biBatoT Ha
pa6oTy TONMBHOrO 3nieMeHTa 6osee xecTkoe Bosgelictaue, yem CO.

A.9 CopgepxaHune ammuaka

AmMmunak (NH3) Bbi3biBaeT HeobpaTMoe yxyflieHne pabounx xapakTepucTK TONVBHOIO 31eMeHTa U3-3a 3arpsas-
HeHVs NPOTOHOOBMEeHHO MembpaHbl/MOHOCOAEPXKALLLEero NoAuMepa U pearmpoBaHus ¢ NpoToHamyu B Memb6paHe/VoHo-
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cogepxawem nonumepe ¢ obpasoBaHveMm noHoB NH4*. YcTtaHOBNEHHas HACTOALWMUM CTaHAapTOM Moporosas BenMunHa
OCHOBbIBAETCS Ha MMeILMXCSA anpo6upoBaHHbIX MeToguKax. MNpn HannyYnM yTOYHEHHbIX nccnefoBanunii Bamanus NH3Ha
paboToCcnoCco6HOCTL CUCTEM TOMMBHBIX 31EMEHTOB, YKa3aHHble TpeboBaHMsA NO COAep>XKaHNo 3TOr0 MHIpegMeHTa MoryT
6bITb NEPECMOTPEHbI.

A.10 CopepxaHue ranoreHnpoBaHHbIX COeaNHEHN

[anoreHnpoBaHHble COeMHEHNS BbI3blBAIOT HEOOpATUMOE yXy/LleHne pabounx XxapakTepUCTUK KOMMOHEHTOB CU-
CTEM TOM/IMBHbIX 3/1IEMEHTOB. CyLlecTByeT psf NPOM3BOACTBEHHbIX MPOLECCOB C NPUMEHEHVEM LLEeI0YHOro X/iopa u xna-
[areHToB. KOTOpble YHacTBYOT B TEXHONOIMYECKOM LMK/Ee UCMONb30BaHNA BOAOPOAHOrO TOMNANBA U KOTOPblE MOry ObiTb
VUCTOYHMNKOM 3arpsa3HeHus.

A.11 YacTtuubl

MakcrMasnbHblii pasmep YacTul, JO/HKEH HOPMUPOBATLCA HA TOM OCHOBaHWMW, YTO OHU MPEeACTaBMAAT ONacHOCTb
ANSA YNNOTHUTENbHbLIX COeMHEHN B pe3epByapax. MakcumasnbHas KOHLEeHTpaumusa 4yacTul, ycTtaHaBinBaeTCcs U3 ycroBus
obecneyeHuns paboTocnoco6HOCTH hnNbLTPOB M/MNK OTCYTCTBUA BO3AECTBUS HA paboTy KnanaHoB B TOM/IMBHON cucteme.
MNOoHbI Kanua n HaTpusi, NpUCyTCTBYKOLLME B a3po30/5iX, BbI3blBAKOT HeobpaTumoe yxyjlieHne pabounx xapakTepucTyk,
3arpsA3HsAs NPOroHo06MeHHY MeM6paHy, MoHocoaepXalLnii nonnmep.
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MpunoxeHune A
(cnpaBo4HoOE)

CBefleHNsi 0 COOTBETCTBUMN CChIJTOYHbIX MEXAYHAapPO4HbIX CTaHAAPTOB HaUMOHa/IbHbIM CTaHgapTam
Ta6nuuya [OA1

O603Ha4Y€eHMe CCbUTOYHOTO
MeX/IyHapoaHOo CTaHaapTa

ISO 14687-1 0T

0O603HaueHne 1 HaMEHOBaHWE COOTBETCTBYHOLLIETO
CTeneHb COOTBETCTBYSA S ioL
HaUuMOHaJ/1bHOro CTaHA4apTa

FOCT P MCO 14687-1- 2012 «TonnvBo BOAOPOAHOE.
TexHuyeckne ycnosus Ha npofykr. YacTtb 1. Bce cnyvaun
NPYMEHEHNS, KPOMEe VCNOIb30BaHNSA B TOMNIMBHbIX 3/1EMEH-
Tax ¢ NPOTOHOO6MeHHOl MembpaHoii, NPUMEHAEMbIX B [0-
POXHbIX TPAHCMOPTHBIX CPefcTBax»

MpumeyaHne —
COOTBETCTBUA CTaHjapTa:

- IDT — WAEHTUYHbIWA cTaHAAPT.

B HacTosweli Tabnuue WCNonb30BaHO crefyloliee YC/I0BHOE 0603HauyeHWe CcTeneHun
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MeToAVKa aHannsa Npeobpa3oBaHHOro rasa c NOMOLLbIO ra3o0Boli xpomaTorpadun)

ASTM D5466-01 (2007) Standard Test Method for Determination of Volatile Organic Chemicals in Atmospheres
(Canister Sampling Methodology) (CtaHfapTHble ucnbiTaTeNbHble METOAbI 4151 ONpefesieHnsa NeTyydnx opraHuye-
CKMX XMMUYECKMX BellecTB B aTMocdepax (MeTofon0rna KoHTeliHepHbIX Npo6))

ASTM D6968-03 Standard Test Method for Simultaneous Measurement of Sulfur Compounds and Minor Hydrocar-
bons in Natural Gas and Gaseous Fuels by Gas Chromatography and Atomic Emission Detection (CTaHAapTHble nc-
nbiTatesibHbie MeToAbl A/151 0HOBPEMEHHOIO U3MEPEHNs COeUHEeHNI cepbl 1 HEOCHOBHbIX YINIEBOAOPOAOB B MpU-
poAHOM rase 1 ra3oobpasHbix TONNBAX C NOMOLLbIO ra30Boii Xxpomartorpadum n obHapyxXeHns aToMHol amuccum)

ASTM D5504-01 (2006) Standard Test Method for Determination of Sulfur Compounds in Natural Gas and Gaseous
Fuels by Gas Chromatography and Chemiluminescence (CtaHgapTHble ucnblTateNbHble MeToAbl AN onpefeneHns
coefInHeHWIA cepbl B NPUPOAHOM ra3e 1 ra3oo6pasHbiX TONAMBaX C NOMOLLbIO Fa30BOi XpoMaTorpadmmn n xemusnto-
MUHecLeHunn)

ASTM D6348-03 Standard Test Method for Determination of Gaseous Compounds by Extractive Direct Interface
Founer Transform Infrared (FTIR) Spectroscopy (CTaHAapTHble UCMbITaTeNlbHble MeToAbl 415 OonpejesieHns rasoo-
6pasHbIX cCoeMHeHni C NOMOLLbI0 IKCTPaKTUBHON cnekTpockonun FTIR (MHdpakpacHoii cnektpockonun ¢ dypbe-
npeo6pasoBaHneM) C 6/I0KOM NPSIMOro CONPSHKEeHNA)

ASTM D5454-04 Standard Test Method for Water Vapor Content of Gaseous Fuels Using Electronic Moisture
Analyzers (CTaHfapTHbI UcnblTaTebHbI MeToq AN onpejeneHns cofepXaHus BOASHbIX N1apoB B ra3006pasHbIx
TOMMMBAX, C UCMO/Ib30BAHNEM 3/IEKTPOHHbIX aHA/IM3aTOPOB B/iaru)

JIS K 0225:2002 Testing methods for determination of trace components in diluent gas and zero gas (VcnbiTa-
TeflbHble MeToAbl AN5 onpefeneHus cnefoBbiXx KOMMNOHEHTOB B padXuxaloliem rase v Hyn1eBoM NPOBEPOYHOM rase)

JIS K 0114:2000 General rules for gas chromatographic analysis (O6wue npaBuna no aHann3y ¢ NOMOLLbIO ra3o-
BOI xpomartorpacuu)

JIS K 0123:2006 General rules for analytical methods in gas chromatography/mass spectrometry (O6wwue npasu-
nla No aHanUTUYeCcKUM mMeTofam B ra3oBoii xpomaTtorpacdmu/ Macc-cnekTpomeTpum)

JIS K 0127:2001 General mles for ion chromatographic analysis (O6wue npaBuna no MOH-xpomMaTorpadguyeckomy
aHanuay)

JIS K 0124:2002 General rules for high performance liquid chromatography (O6wue npasuia no BbICOKO3hhek-
TUBHOIA XXUAKOCTHOW XpomaTorpadgmm)

JIS K 0101:1998 Testing methods for industrial water (MicnbiTaTenbHble MeTOAbl A5 TEXHUYECKOW BOAbI)
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