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Mpeaucnosue

1 NOArOTOBNEH HekommepyeckuMm napTHEPCTBOM «HaumoHanbHasa accouuaumsa BOAOPOAHON 3HEp-
retukn (HM HAB3) Ha ocHOBe COGCTBEHHOTO NepeBoAa Ha PYCCKUI A3blK MEXAYHAPOAHOrO AOKYMEHTa, yKa-
3aHHOTO B NMYHKTE 4

2 BHECEH TexHuueckum KOMUTETOM NO cTaHaapTu3aummn TK «BoaopoaHble TEXHONOrMUy

3 YTBEPXIEH W BBEJEH B IENCTBUE Mpukazom deaepanbHOro areHTCTea No TEXHUYECKOMY pe-
rynupoBaHuto u Metponorum ot 24 nioxsa 2013 r. Ne 185-ct

4 Hacrosiwumii craHgapT MAEHTUYEH MeXayHApOoAHOMY AO0KyMeHTy ISO/TS 14687-2:2008 «Tonnueo BO-
nopoaHoe. TexHuyeckue ycrnosus Ha NpoaykT. Yactb 2. NMpumeHeHne Ans TOMMUBHBLIX 3MEMEHTOB C NPOTO-
HooBMeHHoI MeMmbpaHoi (PEM) AOpOXHbIX TPAHCNOPTHLIX cpeacTsy (ISO/TS 14687-2:2008 «Hydrogen fuel
— Product specification — Part 2: Proton exchange membrane (PEM) fuel cell applications for road vehicles»,
IDT).

HaumMeHoBaHME HACTOSALLEro CTaHAapTa U3MEHEHO MO OTHOLLEHUIO K HAWMEHOBAHUIO YKa3aHHOTO A 0Ky-
MeHTa ang npusegenus B coorsetcraue ¢ TOCT P 1.5—2012 (nyHkT 3.5).

[Mpu npuMeHeHUn HacToALEro ctaHgapTa peKkoMeHAyeTCsl UCNOoNb30BaTb BMECTO CCbINOYHbLIX MEXAYHa-
POAHbIX CTAaHAAPTOB COOTBETCTBYIOLUME UM HALMOHArbHbIE CTaHAAPTLI, CBEAEHUS O KOTOPbIX NPUBOASATCS B
AONONMHUTENBHOM NpunoxeHuu OA

5 BBEJEH BIMEPBbIE
6 NEPEN3OAHWME. Anpens 2019 1.

[pasuna npumeHeHuUss HacMosaweeo cmaHo0apma ycmaHoesieHbl 8 cmamee 26 dedeparibHO20 3aKOHa
om 29 uwHs 2015 2. Ne 162-©3 «O cmaHdapmu3ayuu e Poccutickoli ®edepayuuy. Ungopmayusi 06 u3-
MEHEHUSX K HacmosweMy cmaHdapmy nybnukyemcs e exe2o0HoM (no cocmosHuo Ha 1 sHeaps mekyuiezo
200a) uHOPMaUUOHHOM yKazamene «HauuoHanbHbie cmaHlapmbl», a oguyuanbHbill mekem u3meHeHul
U 110npaeoK — 8 €XeMeCcs4HOM UHhOPpMaUyUOHHOM yKasamene «HayuoHanbHble cmaHdapmbl». B criyvae
nepecMompa (3ameHbl) unu OmmMmeHbl Hacmosuieeo cmaHdapma coomeemcemeyrouiee yeedomneHue bydem
0ny6IIUKOBaHO 8 EXeMEeCsIHHOM UHHOPMaUUOHHOM yKasamene «HayuoHanbHbie cmaHdapmbly. Coomeem-
cmeytouwias uHopmayus, yeeOOMNEHUE U MEKCMbl pasMewaomes maicke 8 UHgopMayuoHHol cucmeme
0bue 20 nosib308aHuUss — Ha ochuyuansbHomM calime @edeparnibHo20 a2eHmemea rno MexXHU4eCcKoMy peaynupo-
8aHUI0 U Memposioz2uu 8 cemu VIimepHem (wWww.gost.ru)

© IS0, 2008 — Bce npaBa coxpaHsiloTCs
© CraHgaptuHdopm, odopmnenue, 2014, 2019

HacrosLwmii cTangapt He MOXET BbiTb YaCTUYHO WM NOSIHOCTLIO BOCMPOU3BEAEH, TUPAXAPOBAH U pac-
MPOCTPaHEH B Ka4eCTBe opuLManbHOro usaaHus 6es paspeluenus degepansHOro areHTCTBa Mo TEXHUYECKO-
MY PEerynmpoBaHu1IO U METPOSIOTUH
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BBeneHue

Hacrosiwmin ctaHgapt coaepkut TpeboBaHMS K TONNUBY AN TPAHCNOPTHLIX CPEACTB HA TOMMUBHLIX
anemeHTax (TCT3), B KOTOPbIX UCNOMb3YyeTCs NPOTOHOOOMEHHaa membpaHna (MOM). B HacTosiLiee BpeMsA
TCT3 3KCNMyaTUpyKTCs B XOA4E AEMOHCTPALMOHHBIX UCMLITAHWA. HacToAWwmMi cTaHgapT ABNAETcs Hopma-
TUBHBIM LOKYMEHTOM, NpefHa3Ha4YeHHbIM Afs 06beanHeHus TpeboBaHni K BOAOPOAHOMY TONMMUBY, NPeabsB-
nsieMbIx npoussogutensamu TCTS u BogopoaHoro Tonnuea. B npouecce Takon akcnnyarauuu TpebosaHus K
KayecTBY BOAOpOAA, ucnonb3yemoro anga TCT3, MOryT yTOYHATLCA. BBEAeHWe KOHTpons kayecTsa Bogaopoaa
HeobX0AMMO ANs TOro, YToObl UCKMIOYUTL HEFATUBHOE BO3AENCTBME HA paboTy CMCTEMbI TOMMUBHOTO SNEMEH-
Ta u/unu 6opTOBON CUCTEMbI XPaHEHNS! BOLOPOAa BPeAHbIX MPUMECE, KOTOPbIE MOTYT NOABISATHCA B TONNUBE
B NpoLiecce ero Npou3BOACTBA M xpaHeHus. Hactosimin cTaHaapT onpeaenser HopmaTuBHble TpeboBaHUs
K ABYM Tunam BoAopoAHoro tonnuea: «tun | copt D» u «tun Il copt D». 3Tn coprta npeaHasHayeHbl AnA
TCT3 ¢ NOM Ha cTagusax, NpeaLUecTBYOLLMUX KOMMEPYECKOMY UCMONb30BaHU0. OHU MOTYT UCNOMb30BaTb-
csl B NpoLecce AEMOHCTPALMOHHbIX 3KCMNyaTaLMOHHbIX UCNbITAHUIA B OrpaHu4eHHoMm macwrabe. Lienb Ha-
CTOSILLEro CTaHjapTa — cnocobCTBOBaTHL OCYLLUECTBRNEHNIO BbICTPON U 3chheKTUBHON pa3paboTkn JOPOXKHbIX
TPAHCNOPTHLIX CPEACTB, a Takke MHPACTPYKTYPLI BOAOPOAHOrO Tonnmea. TpeboBaHuA K ka4ecTsy Bogopoaa
Ha 3anpaBOYHON CTAHLMU UNN B MHOM MECTE AOXHbl ONPeAensiTbCA HA OCHOBE MUCbMEHHOTr0 COornaLleHus
MeXay NOCTaBLUMKOM M NoTpeduTenem. YUutbiBas, YTO HaUMOHANbHbIE U MEXAYHApPOAHbIE CTaHAAPTHLI HOP-
MUPYIOT COpTa BOAOPOAHOro TonnvMea 6onee HU3KOro KayecTBa, a Takke, YTO HaUMOHAamNbHbIA CTaHAapT no
BOAOPOAHbLIM 3aNpPaBOYHbIM CTAaHLMSAM HAXOAUTCS B CTaauu paspaboTku, BXKHO NPUMEHATb NpeaynpeanTens-
Hble Mepbl, YTOObI N30exaTh 3arpA3HEHNs 3TUX BUAOB TOMMMUBA.

Tak kak paspabotku TCTO U COMNyTCTBYIOLLMX BOAOPOAHBIX TEXHONOIMIA pa3BUBaOTCA BbICTPbIMU TEM-
namu, HaCTOSILLMI CTaHAaPT HY>KOAeTCH B PErynsipHOM NepecMoTpe TeXHUYECKux TpeGoBaHuii N0 Mepe co-
BEPLUEHCTBOBAHUA TAKMX TEXHOMNOrMA. TEXHONMOrMYECKkMe HOBUHKM HA PErYNsipPHOW OCHOBE OTCREXWUBAIOTCA
TexHu4yeckum komutetom ISO/TC 197 «BoaopoaHbie TEXHONOTMM» U OQHOUMEHHBIM POCCUNCKUM TexHuye-
CKMM KOMUTETOM MO cTaHgaptu3aumm TK 29, eNCTBYIOLMM B paMKaxX HaLMOHANbHOW CUCTEMBI CTaHAapTU3a-
uun. Hactoswmin ctaHgapt HanpaeneH Ha pasBUTME Kak TEXHOMOTMI U3rOTOBNEHUA A0POXKHbIX TPAHCNOPTHBIX
CpeacTB, Tak U CONYTCTBYIOLLEH MHAPACTPYKTYPbI

HanbHelilee coBepLLEeHCTBOBaHUE TpeBOBaHUI K BOAOPOAHOMY TONNUBY OyAEeT OCyLECTBNATLCA B CO-
OTBETCTBMU C AocTmxeHusimu B obnactn HAOKP no cneayiowmm HanpasneHUsiM pa3BuTuS:

- COBEpLUEHCTBOBaHUE Katanu3atopos PEM, cBA3aHHOE CO CHUXeHMEM TpeboBaHUi TONNMBHOIO ane-
MEHTA K Hanuumio B BOAOPOAHOM TOMIIMBE NPUMECEN;

- M3y4yeHue MexaHW3ma BO3eNCTBUA NPUMECEN HA KOMMOHEHTbI TONMIMBHOW CUCTEMBI B LIENOM;

- co3jaHue METOAUK OOHAPYXXEHUS U U3MEPEHUSA HanU4uA npuMecen B BOAOPOAHOM Tonnuee B nabo-
paToOpHbIX, NPOM3BOACTBEHHbLIX U SKCMIyaTaLUUOHHbIX YCNOBUAX, TOM YMCIE HA BOAOPOAHBLIX 3anpaBOYHbIX
CTaHUUAX;

- COBEpLUEHCTBOBAHME TEXHONOIMn BOPTOBOrO XpaHeHUsi BOAOPOAA;

- WUCMONb30BaHME PE3ynbTaToB A€MOHCTPALMOHHbIX SKCNNyaTauMOHHbIX ucnbitTaHuin TCTO.

HaumonanbHbiii crangapt FTOCT P MCO 14687-2—2012 naeHTu4eH MexxayHapoaHomy cranaapry ISO/
TS 14687-2:2008, koTopbliii Obin paspaboraH TexHuyeckum komuteTom ISO/TC 197 «BoaopoaHble TEXHOMO-
TMU» U ABNAETCS COCTABHOW YacTblo cTaHaapra ¢ o0wuMm HasBaHweM «BoagopoaHoe Tonnmeo. TexHuyeckue
YCINOBUSA Ha NPOAYKT», COCTOSILLEro U3 AByX YacTen:

- TOCT P UCO 14687-1—2012 Tonnueo BoaopoaHoe. TexHU4eckue yCrnoBusi HaA MPOAYKT. YacTb 1.
Bce cnyyan npuMeHeHuss, Kpome uUcnonb3oBaHUA ANA TOMMUBHLIX 3NEMEHTOB AOPOXHbLIX TPAHCMNOPTHbLIX
CpeacTB C NPOTOHOOOMEHHOW MeMBpaHoi

- TOCT P UCO 14687-2—2012 Tonnueo BOAOPOAHOE. TeXHUYECKUe YCoBuS Ha NpoaykT. Yactb 2.
Mcnonb3oBaHue Ansi TONNMUBHBIX ANEMEHTOB JI0POXHBIX TPAHCMOPTHLIX CPEACTB C NPOTOHOOOMEHHOW MeM-
GpaHoii
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HAUMWOHANBHBIN CTAHOAPT POCCUNCKOWN ®EAEPALUMN

Tonnueo BogopoaHoOe.
TexHUYeCKHne yCrnoBusa Ha NPOAYKT

Yactb 2

NPUMEHEHWE BOAOPOAA ANA TOMIMBHbLIX 3NIEMEHTOB C MPOTOHOOBMEHHOW MEMBPAHOW
OOPOXHbIX TPAHCIMNOPTHbLIX CPEACTB

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

Dara BBeaeHusa — 2014—01—01

1 O6nacTb NnpUMeHeHUsA

Hacroawmi ctaHaapr ycraHaBnuBaeT TpeboBaHUs K Ka4eCTBy BOAOPOAHOrO TOMMUBA, NPeaHa3HAYEH-
HOro ANA UCNONb30BaHUS B OPOXHBIX TPAHCMOPTHLIX CPEACTBA C TONMMUBHbIMKU aneMeHTamu (TCTI) Ha Gase
NPOTOHOOOMEHHbIX MeMbpaH (PEM)

2 HopMmaTuBHbI€ CCbUTKU

B HacTosiLlem cTaHaapTe Ucnonb3oBaHa HOPMaTUBHASA CChINKa Ha cneaylowmin CTaHaapT:

ISO 14687-1, Hydrogen fuel — Product specification — Part 1: All applications except proton exchange
membrane (PEM) fuel cell for road vehicles (Tonnueo BoaopoaHoe. TEXHUYECKME YCNOBUA Ha MPOAYKT.
YacTb 1. Bce cnydaun npumeHeHus, Kpome crny4vas NpUMEHeHUs TOMSIMBHOIO Sf1EMEHTA C NPOTOHHOR OBMEH-
Hoi membpaHoi (PEM) Ansa AOpOXKHBIX TPAHCTMOPTHLIX CPEACTB)

3 TepmMuHbI U onpeaeneHus

B HacTosiLem cTaHaapTe NPUMEHEHbI CreayoLme TepMUHbI C COOTBETCTBYIOLLMMM ONpeaeneHusaMu:

3.1 unHrpeameHT (constituent): KOMNOHEHT (UnNu coeauHeHue), NMeLWMca (MMetoLLeecs) B cocTase
BOAOPOAHOro TONnuBa.

3.2 HeBogopoaHble MHrpeaueHTbl (non-hydrogen constituent): MpucyTcreyoLne B BOLOPOAHOM TO-
NnvBe KOMMNOHEHTHI (U COeANHEHUST), He CodepXallue Bogopoa B CBOGOAHOM (HECBA3AHHOM) COCTOSIHUN.

3.3 npumecu (contaminant): BewecTtsa, cogepxaiwmecs B BOAOPOAHOM TONNMBE (TakMe Kak cepa),
YPOBEHb KOHLIEHTPaLMUK KOTOPbIX MPWU AOCTUXKEHUM UIN NMPEBBILLIEHUN YCTAHOBMIEHHOIO 3HAYEHUA MOXET Npu-
BECTW K OTPaBMNEHMWIO KaTanu3aTtopoB M HafM4me KOTOPbIX TaKKe MOXET HEraTMBHO BO3AEHCTBOBATL HA KOH-
CTPYKTMBHbIE YaCTU CUCTEMbI TOMSMBHBIX 31IEMEHTOB UIIM CUCTEMbI XPAHEHUS BOAOPOAA.

MpuMeyaHune — HeraTuBHoe Bo3feiicTBUE MOXKET ObITh 06paTUMEIM UMK HEOBPATUMBIM.

3.4 vyacTuubl (particulate): Teepable unu aspo3orbHbIE YacTULbI, B TOM YKUCME MACMsHbLIA TyMaH, Co-
€VHEeHNs1 Kanus U HaTpusi, KOTopble MOTYT Nonaaatb B BOAOPOAHOE TOMMMBO B NPOLECCE AOCTaBKM, XPaHe-
HWS UNU 3anpaBku

3.5 cuctema TonnuBHbIx 3nemeHToB (fuel cell system): Cucrema, koTopas BknovaeT: Gatapeto To-
NMMBHBIX 3NIEMEHTOB, NOACUCTEMbI NOATOTOBKM BO3AyXa, NOArOTOBKM TONMWBA, PErynmposaHua TeMreparypel,
perynupoBaHusi NOAAYM BOAbI M MX ONOKM ynpaBnexHus.

M3paHue ocpuumanbHoe
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3.6 unaekc sogopogHoro tonnuea (hydrogen fuel index): Mepa kavyectBa BOAOPOAHOIO TONNUBA, OT-
paxatowjaa Hanm4ine B BOAOPOAHOM TOMNSMBE NPUMECEN.

3.7 Heo6paTtumoe BosgenctTeume (irreversible effect): Bosgencreue, BbipaXkaloLeecs B yxyaLweHum pa-
604nX XapaKTEPUCTUK SHEPTETUYECKON YCTAHOBKM HA TOMIMBHLIX AMEMEHTAX, KOTOpble HEe MOTyT ObiTb BOC-
CTaHOBNEHLI 3@ CHET U3MEeHeHU pabounx pexxumoB TO u/unu cocraea rasa.

3.8 o6paTumoe BosaeincTBue (reversible effect): Bosgelicteue, Bbipa)aioLeecs BO BpEMEHHOM yXy/-
LWEeHUKU pabounx XapaKkTEPUCTUK SIHEPTETUUECKOI YCTAHOBKM HA TOMIMUBHBIX 9fIEMEHTAX, KOTOPbIE MOTYT BbiTh
BOCCTaHOBIEHbI U3MEHeHneM pabounx pexxumoB TO u/unu coctaea rasa.

4 TpeboBaHus

4.1 Knaccudwukaumsa

BogopogHoe Tonnueo aAnsa npumeHeHuss B TCTO Ha 6asze MOM knaccuduumpyetca no cneayowmm
TMNam U copTam:

- tun | (copt D): razoo6pa3sHbiil BOAOPOA

- Tun Il (copt D): »xuakuin sogopos

4.2 Bngbl npuMmeHeHus

Mo BuAam NpUMEHEeHns ykasaHHble COpTa BOAOPOAHOIO TONNMMBA NPUMEHSIIOTCA Cneaylowmm 06pasom:
Tun | (copt D) — razoobpasHoe sogopoaHoe Tonnueo ana TCT3 ¢ NOM;
Tun 1l (copt D) — xuakoe sogopogHoe tonnmeo ana TCT3 ¢ NMOM.

MpumeyaHus

1 Tun | (copta A, B 1 C), Tun |l (copt C) 1 Tun Ill, koTopble NpUrogHsLl AN ApYrux BUAOB NPUMEHeHUs, kpome TCTI
¢ MOM, onucaHel B UCO 14687-1.

2 CoptoB A 1 B ans tuna Il He cyllecTByeT.

4.3 XapaktepucTUKu TonnmMsa

XapakTepucTuKu TONNMBa NpueeaeHsbl B Tabnuue 1. Olu onpeaensioT Tpe6oBaHns K yNOMSIHYTbIM BbilLe
copTam BOZIOPOHOIO TOMMNMBA.

5 MoaTBepxaeHUe KauecTBa

5.1 MNpoBepka kayecTBa BOAOPOAHOrO TONJNIMBA

5.1.1 O6wme TpeboBaHuA

TpeboBaHUA K TONNMBaAM U METOAAM NPOBEPKM UX KAYECTBA AOIDKHbI ONPEAENsTbCS, UCXOAS U3 YCIO-
Buit 3anpasku TCTO Ha 3anpaBOYHOW CTaHLMKU UM B UHOM MECTE, HA OCHOBaHUM NUCbMEHHOTO COrnalleHus
MeXay MOCTaBLLUMKOM U noTpebutenem.

5.1.2 MeToabl npoBepku

TpebGoBaHusi K Ka4eCTBY TOMMUBA U METOAAM NPOBEPKN AOIDKHbI YCTAaHABMMBATLCA MYTEM COMaLlIeHUs
MeXay NOCTaBLLMKOM U noTpebutenem.

5.1.3 Pesynbrarthbl oTYeTa

YCTaHOBMNEHHbIE 3HAYEHUS, HOPMbI U CBEAEHUSI 00 MCMONb3yeMbIX B X0A4€ NPOBEPKM KayecTBa npubopax
DOMKHbI OTPAXATLCA B OTYETE BMECTE C PE3ynbTaramy KaKA0ro UCNbITaHUS. 3HAYEHUA AOMKHbI ObITb HWKE
noporosoro npegena Anst KaXaon CoCTaBnsIoLLEe.

XapakTepucTuku BOAOPOAHOTO TOMMMBA AOMMKHbI COOTBETCTBOBATL TPeOOBaHWAM, YCTAHOBIEHHLIM B
Tabnuue 1. B HEKOTOPbIX Cryyasax B OTYETE O pesynbrarax NPoBepPKM kayecTsa BOAOPOAHOIO TONSIMBA MOXET
OTpaXaTbCsl HaNUuUue NpUMecen, OKasbiBaloOLLUMX BPEAHOE BNUsaHUE HA PaboTOCNOCOOGHOCTL TONSMMBHbLIX ane-
MEHTOB, HO He yKa3aHHbIX B Tabnuue 1.

MpuMeyvyaHune — B npunoxeHun A npeacTaBneHo onucaHne BANAHUA XMMUYECKUX HEBOAOPOAHBIX MHIPEAUEH-
TOB (He coAepxallux BOAOPOJ, B HECBA3AHHOM COCTOSIHUM) Ha paboToCnocoBHOCTL TONMMBHLIX 3NemeHToB, 0bycnaenu-
BaloLLee BKIOYEHUE Ux B Tabnuuy 1.
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Tpe6oBaHMS K NPUEMOYHLIM UCMILITAHMSIM NAPTWIA AOMKHLI ONPEAENATLCA NYTEM COMMALLEHUA MEXay

NOCTaBLLUWKOM W NoTpebutenem.

Tabnuuya 1 — KpuTepun oueHKU Ka4yecTBa BOJZOPOAHOrO TOMNKUBA, BKNIOYAIOWWE 3HAYEHUSA NPeAenbHbIX XapaKTe-
pUCTHK
XapakTepucTukn (npo6a) Tun | Tun |l NabopaTopHble ucnbiTaTenbHbIe
P P P Copt D Copt D MeToabI)

MHOekc BogopoAHOro TOnNnuBa 99,99 % 99,99 %

(MUHUManbHas o6beMHaa  KoH-

LeHTpaLus)®

lMapa-Bogopon (MUHUManbHas He onpepensertca 95,0 %

06beMHasi KOHLUEHTpaLus)

MakcumanbsHble 3Ha4eHUs KOHUeHTpauun HeBogOoPOAHBIX UHITpeAUneHTOoB

ObLee copepxaHue rasos®)

100 MkMonb/Monb

100 MKMONb/MONb

Boga (H,0)

5 MKMornb/Monb

5 MKMornb/Monb

ASTM D6348 [5], ASTM D5454 [6],
ASTM D1946" [1),ASTM D5466%
[2],J1S K0225 [7]

Bcero yrnesopopofos” (Ha ocHo-
Be C)

2 MKMonb/Monb

2 MKMornb/Monb

EPA TO12, EPA TO15 ASTM
D1946W [1], ASTM D5466" [2],
ASTM D6968 [3], JIS K 0114 [8]

Kucnopoeg (O,)

5 MKMonb/Monb

5 MKMonb/Monb

ASTM D1946" [1], ASTM D5466%
[2], JIS K 0225 [7]

Fenuit (He), asoT (N,), aproH (Ar)

100 MkMonb/Monb

100 MKMonb/MoOnb

ASTM D1946" [1], ASTM D5466%
[2], JIS K 0114 [8]

[syokuce yrnepoga (CO,)

2 MKMOnb/Monb

2 MKMORb/MONb

ASTM D1946" [1], ASTM D5466%
[2], JIS K 0114 [8], JIS K 0123 [9]

Oxuce yrnepoga (CO)

0,2 MKMonb/MOnb

0,2 MKkmonbs/Monb

EPA 25C, ASTM D1946" [1],
ASTM D5466" [2], JIS K 0114 [8],
JISK 0123 [9]

Bcero coepuHenuit cepbid)

0,004 mkMonb/Mons®

0,004 Mkmonb/
moneX)

ASTM D1946" [1], ASTM D5466"
[2], ASTM D5504 [6], JIS K 0127
[10]

Q®opmansgerug (HCHO)

0,01 MKkMonb/mMonb

0,01 MkMonb/Monb

EPA metog 11, NIOSH 2541, EPA
T015, ASTM D1946W [1], ASTM
D5466" [2], JIS K 0114 [8], JIS K
0124 [11],JIS K 0123 [9]

MypaBbuHas kucnorta (HCOOH)

0,2 MkMonb/Mons™)

0,2 MkMonb/Mon®)

ASTM D1946" [1], ASTM D5466"
[2], JIS K 0123 [9], JIS K 0127 [10]

Ammuak (NH5)

0,1 MkMonb/Mons*)

0,1 MKkMonb/Mons*)

ASTM D1946% [1], ASTM D5466%
[2], EPATO15, JIS K 0127 [10]

Bcero eanozeHupogaHHbIX coedu-
HeHull

0,05 MkMonb/mMonb

0,05 MkMonb/Monb

EPA200.7, JIS K 0101 [12]

MakcuMarnbHbIiA pasmep qacmqe)

10 MKM

10 MKM

SCAQMD metog 301-91

MakcumanbHas

KOHLeHTpaLna
yacTuy®

1 Mkr/n npn 20 °C n
101,325 kMNa

1 Mkr/n npn 20 °C u
101,325 klMNa

paBuMeTpuyeckuit MeToq
(EPA 625/R-96/010A)

MpuMmeyaHu4a

1 Ha gaHHOM 3Tane NpU3HaHo, YTO MOXET UMETb MECTO HECONacoBaHHOCTb MeEXAY NPEAENoM 0BHapyXXeHUS HEKO-
TOPbIX HEBOAOPOAHBLIX UHIPEAUEHTOB N YPOBHEM NPUEMMNEMOCTU MX KOHLIEHTPaLMiA, CBA3aHHLIX C paboTocnocoBHOCTEIO
TCT3 c NOM, obycnoBneHHaa OTCYTCTBUEM ONbITa BHEAPEHUS TEXHOSOMMIA TONNUBHLIX areMeHToB PEM Ha MOMeHT
pa3paboTku HacTosLLero cTaHgapTa.

2 [Ans mHrpegueHToB, sBNAOWMXCS fobaBkamu, Hanpumep, ANs COeAMHEHUI YrneBOLOPOAOB W ANA COefUHEHM
cepbl, CyMMa COCTaBIALMX forxHa BbiTb MeHbLUe NpeAena, ycTaHoBneHHoro B Tabnuue, nubo paesHa emy. Jonycky,
“MetoLLMe MeCTO MpPU U3MEPEHWU KOHLEHTPaLWUu WHIPEQUEHTOB, He AOMKHbI BEIXOAUTL 3a Npegenbl KOHLUEHTPaLuid.
YCTaHOBMNEHHbIX HAaCTOSALLWUM CTaHAapTOM
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OkoHyaHue mabnuupl 1

a) Metoabl ucnbiTaHmii (Hanpumep, ASTM, EPA, SCAQMD, JIS) Bbibupanich Takum o6pa3oM, 4ToBbl OHW AaBa-
11 BO3MOXHOCTb 0BHapyXeHNs1 HeBOAOPOAHLIX UHIPEAUEHTOB Ha YPOBHAX YKa3aHHbLIX NPeAenoB KOHUEeHTpauuit nubo
HWKe HUX. BO3IMOXHO Taloke NpUMeHeHue APYruxX METOA0B U3MEPEHUS, NPUHATLIX B HaLMOHANbHBIX UKW MeXAYyHa-
pPoAHLIX CTaHAapTax, NpU YCroBUW, YTO OHW COrMacoBaHbl MeXAY noTpebuteneM 1 NOCTaBLUWKOM U YTO BbIGpaHHbIe
ansTepHaTUBHBIE METOAbLI MPUTOAHLI AN 0OHapPYXKEHUS N U3MEPEHUA yKadaHHbIX WHIPEAUEHTOB Ha TOM Xe ypOoBHe
npegenbHbIX KOHUEHTpaLMiA.

% MHpekc BOAOPOAHOIO TONMMBA ONpeAenseTcs NyTeM BblUMTaHUA 0BLIEro NPOLEHTHOTO CoAepXaHUa HeBOLOPOA-
HbIX ra3006pa3HbIX UHFPeAUEHTOB, ykasaHHbIX B Tabnuue 1 (obLee coaepxanue raszo) us 100 %. Ero sHaveHune gonxk-
HO GbITb MeHbLUe CYMMbI MakCUManbHbIX AOMYCTUMBIX NPEAEnoB BCeX HEBOAOPOAHLIX COCTaBNAIOWMUX, NPUBEAEHHBLIX
B Tabnuue 1.

B) ObLyee 3Ha4SHNe KOHLEHTPaLUN HEBOAOPOAHLIX MHIPEANEHTOB NPeACTaBNAeT coboil CYMMY 3HaUEHMI BErMUnH
HEeBOAOPOAHLIX COCTaBNAOLLMX, yKasaHHbIX B Tabnuue 1, 6e3 ydeTa yactul.

" B obliee coaepxaHne YrNeBoAOPO/IOB BKIIOHAIOTCA KUCTOPOJICOAepXalue opraHudeckne coeinHenus. Obiee
coAepXaHue yrnesoAopoOAOB U3MEPAETCH Ha YINepoAHON ocHoBe MKMorb/Monb. ObLee cofepxaHune yrmneBoAopoAoB
MOXET NpeBbIWaTh 2 MKMONL/MOMNb TOMLKO B pesyrnbraTte Hanuuusi MeTaHa, npu 3Tom obllee coagepxaHue HEBOAOPOA-
HbIX ra30B He JOoMKHO npesbiwaTh 100 MKMorb/Monb.

A) Kak MUHMMYM, MpoBepka Ka4ecTBa TOMNUBA [JOMKHA OXBATLIBATL M3MEPEHNe HanUuMsA TakuX COeAMHEeHW Kak:
H,S, COS, CS,, a Takke MepKkanTaHOB, KOTOpbie 06LIMHO COAepXKaTCA B NPUPOJHOM rase.

€) PekoMeHyeMoe 3HaYeHNe CoflepXaHns YacTuL [AOMKHO onpefensThcs MyTeM oT6opa Npo6 B YCrOBUAX, COOT-
BETCTBYIOLMX pearibHbIM YCNOBUAM 3KCTNyaTaLym, a Taloke ¢ UCNOoNb3oBaHWEM YCOBEPLLEHCTBOBAHHBLIX CTaHAapTU30-
BaHHbIX MpoLenyp.

X) YkasaHHble 3HaYeHUS YCTaHOBNEHbL U3 YCITOBUIA BO3MOXHOCTM CYLLECTBYIOLMX NPUBOPOB U METOAOB U3Mepe-
HUSI KOHUEHTpaLWii u cnyxat 6a3oii ANs nocnefyoLLero yCoBepLLIEHCTBOBaHNSI METOA0B UCTbITaHWiA. PekoMeHayemble
BEMUYMHBI ANSA 9TUX UHIPEAWEHTOB A OMKHbI ONPefenaTbCs B XOAe AOMNOMHUTENBHBIX NPOLEAYP B peanbHbiX pabodnx
YCNOBUSX.

"B HacTosilee BpeMsi B CTaagumn pa3paboTku HaxoguTcs HOBbIA cTaHfapT ASTM (WK4548), nossonsiowuini 06b-
€AVHUTb COOTBETCTBYHOLLME YaCTU 4BYX YKasaHHbIX METOA0B UCTILITaHWIA, KOTOPLIA NpefycMaTpuBaeT NPUMEHeHWe ra-
30BoW xpomarorpadun/macc-cnekrpometpun (GC/MS) 1 No3BONSET ONPEeAENUTL CrefoBble KONMYECTBa UHIPeAUeHTOB
B BOAOPOAeE.
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MpunoxeHue A
(cnpaBoyHoe)

Onucanmne BIMAHUA XUMUYECKUX HEBOAOPOAHbIX UHIPeAUeHTOB
(He copgepxauux BOAOPOA B HECBA3AHHOM COCTOAHUM)
Ha paGoTOCNOCOOHOCTbL TONSIMBHbIX 3fIEMEHTOB

A1 CopepxaHue BoAbl

Bopa (H,O) 06bluHO He oKka3biBaeT BMAHUSA Ha paboTocnocoGHOCTL TONSIMBHOMO SrIEMEHTa, OfiHaKO OHa y4acTByeT
B MexaHW3Me TpaHCMopTMPOBaHMUA Takux pacTBOPUMBLIX B Boge arieMeHToB kak K* n Na*, npucytcrsytomx B Buae asposo-
neii. PexomeHgyeTcs, uto6bl koHUeHTpauua K* u Nat He npeBbiwana 0,05 Mkmons/Monb. KpoMe Toro, oHa MOXeT BbiTb He
xenarenbHa Ans 6opToBbIX CMCTEM NUTAHWUSA TPaAHCMOPTHLIX cpefcTB. [pKU YCTaHOBNEHHON MaKcUMarnbHOW A0MyCcTUMONA
KOHUeHTpauuu Boga byaeT ocTtaBaTbecA B Napoobpa3HOM COCTOSHUM B Npouecce Bcero pabodero Lukna akcnnyarauum
TOMMMBHBIX AEMEHTOB.

A.2 OGwee copep:xaHue yrneBoAoOpoOaoOB

YrneesogopogHble COefUHEHUS B 3aBUCUMOCTU OT (PU3UKO-XMMUYECKUX CBONCTB OKa3bIBAKOT pasfiuyHoOE BIUAHUE Ha
paboTy TONAMUBHLIX aNleMeHToB. ApoMaTudeckue yrneBogopofbl 06bIYHO Ha NOBEPXHOCTU KaTanusatopa agcopbupytorca
cunbHee, YeM NapaduHOBLIE COElMHEHNA, TEM caMbiM yXyALlas ux pabotocnocobHocTe. MeTaH (CH,) no oTHoweHuto K
TOMNUBHEIM 3f1EMEHTaM CUNTAETCA UHEPTHBIM razoM. OHaKo ero Hanu4ue B BOJOPOAHOM TONNUBE NPUBOAMT K CHIXKEHMIO
KOHUeHTpauun Bogopoga U adbdeKTMBHOCTU paboTbl CUCTEMBI.

A.3 CopepxaHue Kucnopopaa

Kuernopoa (O,) B Maribix KOHLEHTPALMSIX CHUTAETCA MHEPTHBIM UHIPEAMEHTOM, TaK Kak OH He OKa3blBaeT HeraTue-
HOro BO34eMCTBMA Ha paBoTocnocoBHOCTL CUCTEMBI TOMTMBHLIX SMEMEHTOB; TEM He MEHee, OH MOXET NpU NpeBbILIEHWN
LOMYCTUMBIX KOHLEHTpaLwii MpeAcTaBnNsaTL NpobrnemMy Ans G0PTOBLIX CUCTEM XpaHEHUA B fOPOXHLIX TPAHCNOPTHLIX Cpea-
cTBax.

A.4 CopepxaHue renusa, asota u aproHa

Takve cocTasnsiowwme, kak renuii (He), a3oT (N,) 1 aproH (Ar), ABNAIOTCA MHEPTHBIMU U OBLIMHO HE pearnpyoT ¢
MaTepuanamu KOMMOHEHTOB CUCTEM Ha TOMMMUBHLIX anieMeHTax. OfHako oHU pa3baenaloT razoobpasHblil BOAOPOA U He-
raTWBHO BRMSAIOT Ha 3PP eKTUBHOCTb paboThl CUCTEM TOMIIUBHLIX S1IEMEHTOB B LIEMOM.

A5 CoaepxaHue ABYOKUCHU yrmepoaa

Oeyokuck yrnepoga (CO,) He okasbiBaeT CYLLIECTBEHHOro BNUAHNA Ha paBoToCNOCOBHOCTL TONSIMBHLIX MEMEHTOB.
OpfHako oHa MOXeT OKa3blBaTb HeraTuBHoe BO3feiCcTBUe Ha 6opToBbIE CUCTEMBI XpaHeHWS BOQOPOAA, B CNydae, ecnu B
HWX UCMONb3YTCH MeTannornapuiHele CoefuHeHus.

A6 CopepxaHue OKUCH yrnepoaa

Okuce yrnepoga (CO) ABnsieTcs CUNbHBIM 3arpasHUTENEM KaTanu3aTopoB TONMUBHBLIX aNeMeHToB. OfHaKo 3Ta pe-
akuus cunTaetca obpaTtumoii.

A.7 O6wee copepxaHue coegUHEHUN cepbl

CoefilnHeHWs, copepxallue cepy, CHATAIOTCA CUINbHBIMMW 3arpsisHUTENSIMY, Bbi3blBatowumMu HeobpaTumoe yxyaLue-
HWe pabounx xapakTepUCTUK TOMNMBHOIO areMeHTa. MUHUManbHEIE 3HaYeHWe cofepXaHus coefMHeHUii cepbl HEO6X0-
OVMMO KOHTpOnMpoBaTb 0COBeHHO TLaTeNbHO B XOA4€e NPOBEPKU KayecTBa BOAOPOAHOro TONuBa nofy4aemMoro Ha oOCHOBe
KOHBEPCUW NPUPOAHOTO rasa. K TakuM COEANHEHUAM OTHOCATCA: cepoBofopoA (H,S), kapboHuncynedua (COS), ancyne-
cdug ymepoga (CS,), Metun-mepkantaH (CH,SH). Mpu 3ToM pekoMeHayeTcsa oTcrnexuBaTh Takke oblee cogepxaHne
COeAVNHEHWIA cepbl.

A.8 CopepxaHusa dopManbgermga i MypaBbUMHOM KMCIOTbI

®opmanegerng (HCHO) u mypaBbuHas kucnota (HCOOH) okasbiBatoT Ha paboTy TONSIMBHOIMO 3fieMeHTa BO3Aeit-
CTBMe, aHanorMyHoe 3arpsA3HeHUIo KaranusaTtopos ok1ckio yrnepoga (CO). OHu Takke cuuTaoTcs obpaTUMbIMK 3arpss-
HuTenamu. OgHako, u3-3a 6onee MeAneHHON KUHETUKN BocCcTaHoBNeHUs WHrpegueHTsl HCHO n HCOOH okasbiBaloT Ha
paboTy TonnuBHOro anemeHTa bonee xecTkoe BosgeicTeue, Yem CO.

A.9 CoaepxaHue ammMuaka

AmMMunak (NHs) BhisbiBaeT HeobpaTumoe yxyzlieHue pabounx xapakTepucTUK TONMMBHOMO 3NeMeHTa U3-3a 3arpas-
HeHWsA NpPOTOHOOOMEeHHON MeMbpaHbl/MoOHOCOAEepXaLLero NonuMepa U pearnposaHusa ¢ NPoToHamMu B MeMGpaHe/MoHo-

5
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cofepxallem norumepe ¢ obpasosaHuem noHos NH,". YcTaHOBNeHHas HacTOALMM CTaHAapTOM Noporosas BeNUYuHa
OCHOBbLIBAETCH Ha MeIoLNXCsA anpobupoBaHHbLIX METOANKaX. MU HanU4uKM YTOYHeHHbIX MccnefoBaHuil BnnaHus NH; Ha
paboTocnocoBHOCTL cMCTEM TOMUBHLIX S1IEMEHTOB, YKasaHHble TPeGoBaHWS No CofepXaHUIo STOro MHIpefueHTa MoryT
ObITb NepPeCMOTPEHBI.

A.10 CopepaHue ranoreHMpoBaHHbIX CoeAUHEHUI

ManoreHMpoBaHHbIE COeJUHEHNS BbI3bIBaIOT HeoBpaTUMoe yXyALleHne paboumnx XxapakTepucTUk KOMNOHEHTOB CH-
CTEM TOMMMBHbIX aneMeHToB. CyLLecTBYET psif NPOU3BOLCTBEHHLIX MPOLECCOB C NPUMEHEHWEM LLEMNOYHOro Xropa 1 Xna-
[areHToB, KOTOPbIE YYaCTBYHOT B TEXHOMOMMYECKOM LiKIe UCMONb30BaHWS BOAOPOAHOrO TOMMMBA M KOTOpPbIE Mory 6biTh
WCTOYHWUKOM 3arpsi3HeHNs.

A.11 Yactuupbl

MakcumarnbHbliA pasmep YacTuL JOMKEH HOPMUPOBATLCA Ha TOM OCHOBaHWU, YTO OHU MPEeACcTaBMST ONacHoCTh
ANA YNNOTHUTENBHLIX COefUHEHMI B pesepByapax. MakcumarnbHaa KOHLEHTpaLWs YacTyy ycTaHaBNnBaeTes U3 YCroBus
oGecneveHus paBoTocrnocoBHOCTU PUIBTPOB U/UIW OTCYTCTBUSA BO3LEWCTBUS Ha paboTy KnanaHos B TONMUBHON cucTEME.
MoHbI Kanusi W HaTpusl, NPUCYTCTBYOLLME B a3p0o30ssiX, BbI3bIBalOT HeoBpaTumMoe yxyaleHe pabounx xapakTepucTuk,
3arpsAsHss NPOTOHOOBMeHHY MeMBpaHy/MoHoCoAepKaLyuii norumep.
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MpunoxeHne OA
(cnpaBouHoe)

CBeieHUA 0 COOTBETCTBUM CCbITOUYHbIX MEXAYHAPOAHbIX CTAHOAPTOB HaUMOHaNbLHbLIM CTaHOAPTaAM

Tabnuya A1

O60o3Ha4eHne CCbINTOUHOro

O6o3HaueHne U HaumMeHoBaHWe COOTBETCTBYIOLErO
MeXayHapoaHoOro ctaHaapTa

HalyUOoHanbHOro craHaapTta

I1ISO 14687-1 IDT MOCT P NCO 14687-1—2012 «Tonnueso BoAOpoAHOE.
TexHuueckue ycrnosus Ha npopaykT. Yacte 1. Bece cnydan
NMpUMEHEHNS, KPOME UCTONBb30BAHWUA B TOMMUBHLIX 3NEeMeH-
Tax ¢ NPOTOHOOOMEHHOW MeMBpaHoii, NPUMEHAEMBIX B A0-
POXHBIX TPAHCMOPTHLIX CPeAcTBax»

MpumevyaHne — B HacToswen Tabnuue ucnonb3oBaHo criefyloliee YcrioBHOe 00O3HauYeHUe CTeneHun
COOTBETCTBUSA CTaHAapTa:

- IDT — naeHTUYHBIA cTaHgapT.

CTeneHb COOTBETCTBUA
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BuGnuorpadusa

ASTM D1946-90 (2008) Standard Practice for Analysis of Reformed Gas by Gas Chromatography (CtangapTtHas
MeToAUKa aHanusa npeobpa3oBaHHOro rasa ¢ NOMOLLLIO ra3oBoi XpoMaTorpacduu)

ASTM D5466-01 (2007) Standard Test Method for Determination of Volatile Organic Chemicals in Atmospheres
(Canister Sampling Methodology) (CTaHgapTHbIe UcCNEBITaTeNbHbBlE METOALI AMA ONPeAeneHns NeTy4mMx opraHuye-
CKUX XMMUYECKNX BeLLEeCTB B aTMocdepax (METOLONorns KOHTeAHepHEIX Npod))

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 (CTaHgapTHble nc-
MblTaTeNbHble METOALI 418 OAHOBPEMEHHOIO U3MEPEHNUA COEAUHEHMIA Cepbl U HEOCHOBHLIX YINEBOLOPOAOB B MpU-
poAHOM rase u rasoobpasHbix TOMSIMBaX € MOMOLLBIO Fa30BOi XxpomaTorpadgumn n obHapyXeHUS aTOMHOW 3MUCCUM)

ASTM D5504-01 (2008) Standard Test Method for Determination of Sulfur Compounds in Natural Gas and Gaseous
Fuels by Gas Chromatography and Chemiluminescence (CTtaHgapTHbIe UCTbITaTeNbHbIE METOALI 4115 ONpejeneHns
COEANHEHWIA cepbl B NPMPOAHOM ra3e 1 razoobpasHbix TOMNMBaX C MOMOLLbIO ra30BOIi XxpomaTorpadum 1 Xxemunio-
MUHecLeHL 1K)

ASTM D6348-03 Standard Test Method for Determination of Gaseous Compounds by Extractive Direct Interface
Fourier Transform Infrared (FTIR) Spectroscopy (CTaHfapTHble UCMbITATENbHBIE METOALI 4SS ONpefeneHns rasoo-
6pa3HbIX COSAUHEHWA C MOMOLLBIO BKCTPAKTUBHOWM cnekTpockonun FTIR (MHdpakpacHoi cnekTpockonumn ¢ dypbe-
npeobpasoBaHneM) ¢ BNOKOM MPSAMOro COMPSKEHNA)

ASTM D5454-04 Standard Test Method for Water Vapor Content of Gaseous Fuels Using Electronic Moisture

Analyzers (CTaHAapTHbI UCNBITaTENBHLIA MeToA ANs onpefeneHns CoaepXXaHusi BOAAHBIX NapoB B ra3oobpasHbIx
TOMNMBaX, C UCMOMNb30BaHWEM 3MeKTPOHHEIX aHanM3aTopoB Bnar)

JIS K 0225:2002 Testing methods for determination of trace components in diluent gas and zero gas (McneiTa-
TenbHbIE METOALI A5 onpejeneHns criefoBbiX KOMNOHEHTOB B pasXuKatoLeM rase 1 HyrnesoM NpoBEPOYHOM rase)

JIS K 0114:2000 General rules for gas chromatographic analysis (O6Wwue npasuna no aHan1ay ¢ NOMOLLbIO ra3o-
BOI XpoMaTorpadum)

JIS K 0123:2006 General rules for analytical methods in gas chromatography/mass spectrometry (O6wue npasu-
Na no aHanuTM4eckUM MeToAaM B rasoBoii XpoMartorpadun/ Macc-crnekTpoMeTpun)

JIS K 0127:2001 General rules for ion chromatographic analysis (O6Lue npaBuna no MoH-xpomatorpacduieckomy
aHanuay)

JIS K 0124:2002 General rules for high performance liquid chromatography (O6wue npaeuna no Beicokoagdek-
TUBHOW XWOKOCTHON XpomaTorpadum)

JIS K 0101:1998 Testing methods for industrial water (UcnbiTatenbHble MeToA b ANA TEXHUYECKOA Bogbl)

YIK 006.82:006.354 OKC 71.100.20

KrioueBkle cnoea: BOgOPOAHOE TONNMBO, TPAHCMOPTHLIE CPEICTBA HAa TONNUBHLIX anemeHTax, TCTO, Boao-
poa, TonnuMBHLIE INEMEHTLI, T, BOAOPOAHAA 3anpaBOYHasl CTaHLMA
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