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BeepneHue

Hacrosawmin fokymeHT npeactaenseT coboi COBOKYMHOCTb TPEX paHee NPUHATLIX CTaH4apToB, coaep-
Xallnx cBeeHus 0 Ka4yecTBe BOAOPOOHOro TONMMBA.

B nocnegHwe rogbl TONMMBHbIE 3MNEMEHTLI C MPOTOHOOBMeHHOM membparon (MOM) npetepnenu cyluie-
CTBEHHbIE W3MEHEHWS: CHMU3UIMOCh copepKaHue nnaTtuHel (Pt), MembpaHbl cTanu ToHbLUE, NIOTHOCTL TOKA
YBEMMYUIAach, NOSBUNACH BO3MOXKHOCTb 3KCMyaTaLuu B YCNOBUAX HU3KOW BNaXHOCTW. B cBA3W ¢ aTm BO3-
HWKNa HeobxodAMMOCTb NepecMoTpeTk ACMNYCKM No NpYMecaM BoAopoda AN TONMMBHEIX anemeHToB ¢ MNOM,
KoTopble paHee Bbinu ykasaHbl B MCO 14687-2 n MCO 14687-3.

HacTodAwmin cTaHgapT NOArOTOBMNEH HA OCHOBaHWMM MOCNEOHWX UCCMNefoBaHUA U pa3paboTok B obnactu
TONAMBHbLIX anemeHToB ¢ [MOM ¢ yyeTom cnegyrowmnx dpaktopos [1], [3]—[15]:

- YCTOMMUBOCTb KaTanu3aTopoB TOMMNUWBHbLIX 3rieMeHToB ¢ NMOM n gpyrux snemMeHTOB K MPUMECHAM B
BOOOPOAHOM TOMMMBE;

- BNMSIHME NpUMeceil B BOOOPOLHOM TOMMUBE Ha paboTy SHEProycTaHOBKMA 1 KOMMOHEHTOB TOMMUBHLIX
ANemMeHToB;

- HanUyMe MeTOA0B KayeCTBEHHOro U KONMMUYECTBEHHOrO aHanuaa npuMecein npu npoeseneHun nabopa-
TOPHbIX, NPOM3BOACTBEHHbIX U NOMNEBbLIX N3MEepeHUH;

- ONbIT 3KCANyaTauMmM TPaHCNOPTHBIX CPEACTB Ha TONMUBHLIX 3MEMEHTaX W CTalMOHapHLIX 3HeproycTa-
HOBOK Ha TOMMBHbIX 3rieMeHTax.

BogopogHoe Tonnueo copta D 1 copta E npumMeHseTca B ToNnMBHLIX aneMeHTax ¢ [NOM ans gopoXHbIX
TPaHCMOPTHBIX CPEACTB U B CTaLMOHApPHbLIX 3HeProycTaHOBKaXx.

3TOT cTaHgapT oTpaxaeT COCTOAHWE Oen Ha AaTty ero nybnukauuu, Ho, MOCcKomnbKy TpeboBaHWa K Kade-
CTBY BOOOPOAHOIO TOMMMBA ObICTPO M3MEHSTCA, HAacTOoAWMIA cTaHgapT MoXeT noTpeboBaTh AanbHenwero
nepecMoTpa B ByayLiemM B COOTBETCTBMM C HAYYHO-TEXHOMNMOIMMYECKMM NPOrpeccom.

v
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

BOOOPOOHOE TOMNUBO
TexHW4Yeckune ycrnoBus

Hydrogen fuel quality. Product specification

Dara BBegeHua — 2024—03—01

1 O6nactb npuMeHeHuA

HacTtosawmin cTangapT onpeaensieT MUHUMAarbHbIe KaYeCTBEeHHbIe XapakTepPUCTUKM BOJOPOAHOMO TOMMU-
Ba, NpegHa3HauYeHHOro A4S MCMOoNb30BaHUA B TPAHCMOPTHLIX CPeACcTBax M CTaLMOHAPHLIX YCTAHOBKAX.

CrtaHpapT npvMeHMM K cucTemMam, paboTallmm Ha BOOOPOAHOM TOMMMBE, KOTOPLIE YKasaHbl B
Tabnuue 1.

2 HopmaTuBHbIe CCbINIKK

B HacTosiLleM cTaHOapTe UCNONb30BaHbl CChIMKWA Ha Creaylllne cTaHgapTbl [4Ns 4aTUPOBAaHHbBIX CCbl-
MNOK NPUMEHSAIOT TOMbKO YKaszaHHOE WM34aHWe CCbIMOYHOro cTaHgapTta, ONA HegaTMpOBaHHbIX — nocrnegHee
nsgaHue (Bknwo4vasi Bce M3MeHeHus)]:

ISO 19880-8, Gaseous Hydrogen — Fuelling stations — Part 8: Fuel Quality Control (Bogopog
razoobpasHbiil. 3anpaBodHblie cTaHuun. YacTts 8. KoHTponbk kadyecTBa Tonnuea)

ISO 21087, Gas analysis — Analytical methods for hydrogen fuel — Proton exchange membrane (PEM)
fuel cell applications for road vehicles (la3oBbIn aHanna. AHanMTU4YecK1e MeToabl 415 BOAOPOAHOro TONMMBA.
[MpyMeHeHWe TONSIMBHbLIX 3NIEMEHTOB C NPOTOHOOBMeHHOW MembBpaHoi (PEM) onst 4OPOXHbLIX TPAHCNOPTHBIX
cpeacTs)

3 TepmMmuHbI U onpeaeneHus

B HacTosleM cTaHOapTe NPUMEHEHbI CregyLLMe TEPMUHEI C COOTBETCTBYHOLLMMUN onpegeneHUsiMu.

ISO u IEC ucnonb3yloT TepMUHONOrMYyeckne basbl aHHbIX, MPUMEHSALLMECS B CTAaHO4APTU3aLUUn U pas-
MeLLeHHbIe Mo cneaywmMmMm agpecam:

- nnatcopma VMICO gnsa oHnanH-npocMoTpa: AocTynHa no agpecy https://www.iso.org/obp;

- aNeKTpoHHasdA aHuuknonegua M3OK: goctynHa Ha http://www.electropedia.org/.

3.1 norpaHu4Has To4ka (boundary point): Touka mexay obopygoBaHveM Ans NO4a4YX BOOOPOLHOMO
Tonnuea (3.13) n 3HeproycTaHOBKOW Ha OCHOBE TOMNUBHLIX 3nemeHToB ¢ MNOM (3.9), onsa paboTsl KoTOpoWn
OOMKHbI ObITE ONpeaeneHbl KAYeCcTBEHHbIE XapakTepUCTUKU BOOOPOLAHOMO TOMNUBA.

3.2 komnoHeHT (constituent): BellecTBo (xuMuUyeckoe CoOeOUHEHKE), KOTOPOE MOXET DBbiTb 0BHapyxe-
HO B BOOAOPOLHOM TOMNIMBE.

3.3 npumechb (contaminant): BellecTBo, KOTOpoe OKa3biBaeT HebnaronpusaTHOe BO3OENCTBME HA KOM-
MOHEHTbI CUCTEMbI TOMIIUBHbLIX 3NeMeHToB (3.8), SHeproycTaHoBKM Ha OCHOBE TOMIMBHBLIX 3reMeHToB (3.9)
MMM CUCTEMbI XpaHeHUst BOO0poaa.

MprvmedyaHue— HebnaronpuatHoe Bo3gencTerMe MoXeT BblTb 0BpaTUMbIM UMK HEOBPaTUMBIM.

3.4 noTtpebuTens (customer): JlMUo, OTBETCTBEHHOE 33 WCMONBL30BAaHWE BOAOPOAHOrO TOMMWBA ANS
3HEproycTaHOBOK HA OCHOBE TOMMNUBHBIX anemeHToB (3.9).

M3paHue ochbnumnansHoe
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3.5 npepgen o6HapyxeHua (detection limit): HaumeHblliee kKONU4YecTBO BeLLeCTBa, KOTOPOE MOXET
BbITE 0BHAPYXEHO € yKa3aHHOW CTeneHbo JOCTOBEPHOCTH.

3.6 npegen onpegeneHus (determination limit): CaMoe HW3kOe 3Ha4YeHWe, KOTOpPOEe MOXET BbiTb U3-
MepeHOo Npu 3a4aHHOM NPUEeMIIEMOM YPOBHE HEONMPEeaeneHHOCTH.

3.7 TonnuBHbIK anemMeHT (fuel cell): nekTpoxMMuyeckoe yCcTpoONCTBO, Npeobpasyolee XMMUYECKYHD
3HEPTUI0 B ANEKTPUYECKYI0 9HEepPruio (MOCTOSHHbBIA TOK), TENMO U APYr1e NPoAYKThl XUMWUYECKOW peakumu.

3.8 cuctema TonnuBHbIX anemeHToB (fuel cell system): SHeprocuctema, ncnone3yemas 4ns Bbipa-
BOTKM 2NEeKTPOIHEPTMM B TPAHCNOPTHOM CPEACTBE Ha TOMIMBHbLIX 31eMeHTax.

I pummevyaHune — Cuctema TONNMUBHLIX aNeMeHTOB 0BbIYHO coOoepXxuT cneayrwwmne KOMMNOHEHTbI: 6aTapE}o TO-
NNWBHbIX ANeMeHTOB, CUCTEMY OYUCTKKM BO3OyXa, CUCTEMY OYUCTKKM BOOOPOOHOrNO TONNUBAa, CUCTEMBI PperynMpoBaHua TeM-
nepatypbl 1 nogady soabl.

3.9 sHeproyctaHoBKa Ha OocHOBe TOMMNUBHLIX anemeHToB (fuel cell power system): ABToHOMHasA 6a-
Tapes TONMMBHLIX 3MI@MEHTOB, UCnonb3yemasa ANA BbipaboTku 3nekTpoaHeprui, YCTaHOBMEHHas B onpeae-
NeHHOM MecTe.

MpumeyvaHus

1 BHeproycTaHoBKa OObLIMHO COAEPXMWT CrnefdylllMe KOMMOHEHTh: Baraper TOMMUBHBIX 3MNEMEHTOB, CUCTEMY
OYMCTKM W nogayy Bo3dyxa, CUCTEMY OYWCTKM BOOOPOOHOrC TOMMNMBA, CUCTEMY perynupoBaHus TemnepaTypbl U pery-
NMPOBaHNA Noga4Yw Bodbl M CUCTEMY aBTOMAaTM3WPOBAHHOTO yrnpasneHus. [pumeHseTca B pacnpegeneHHon reHepauum
3MeKTPO3HepruM, pesepBHOM reHepaLmny aNeKTPO3HePruy, YaaneHHoW reHepaumny aneKkTpoaHepry, reHepaummn anekTpo-
3Heprm 1 Tenna Ans ObITOBOro 1 KOMMEPYECKOTO MPUMEHEHWS.

2 [ns noTpebuTenbcknx Uenen aHeproycTaHOBKa Ha TOMMMBHbLIX AMEMEHTax He COAepXMUT cucTembl obpaboTku
TONMWBA W3-32 PacroNoXeHUs NorpaHUYHoN To4kK (3.1).

3.10 razoobpas3Hbii Bogopoga (gaseous hydrogen): Bogopoa B razoo6pa3HOM COCTOSIHUK.

MpumMeyaHune— MuHumanbHas obbeMHas KOHLEeHTpaLus Bogopoaa B BOAOPOAHOM TONMMBE yKa3aHa B Tabnu-
Lax HacTosAwero craHgapTa).

3.11 BogopopgHoe Tonnueo (hydrogen-based fuel): a3, cogepxalmini Bogopoa, UCNonb3yemMblid Ans
TOMMBHbIX arnemeHToB ¢ [MOM B cTaunoHapHbIX SHEProycTaHOBKaXx.

M pummedYyaHune — KOHHEHTPEILWIH BOOOpoOa yKa3aHa B COOTBETCTBYHLLNX TaGJ'IVILIaX HaCTOALWLEro craHgapTta.

3.12 uHpekc BogopogHoro Tonnuea (hydrogen fuel index): CoaepxaHue Bogopoda B BOLOPOOAHOM
TOMNWBE, BbIPAXEHHOE B MOMbHbIX A0NSAX UMW NPOLEHTax.

3.13 obopynoBaHue gns nogaym BogopogHoro tonnuea (hydrogen fuel supply equipment): Obopy-
[OBaHWe, UCMNorb3yemoe Afs TPaHCNopTUPOBaHWs BOLOPOLAHOMO TONMMBa K MecTy noTpebneHus nnu npous-
BOACTBa BOAOPOAHOIO TOMMMBA Ha MecTe noTpebneHns, a 3atem Ans 4OCTaBKW B 9HEPrOyCTAHOBKY Ha OCHOBE
TOMMMBHbIX 3arneMeHToB (3.9), Bknoyasa obopyaoBaHue Ansi NPOMEXKYTOYHOTO XpaHeHWs, UCMapeHns 1 perynum-
poBaHWA AaBNeHUs.

3.14 HeobpaTtumMmbin adrpekT (irreversible effect): BosgencTere, Bbipaxawlleeca B yxyglueHUW pa-
Bounx xapakTepucTUK CUCTEMbl Ha OCHOBE TOMMMBHbLIX 3NeMeHTOB (3.8) Wnu 3HeproycTaHOBKW Ha OCHOBE
TOMMMBHbIX 3NeMeHTOB (3.9), KOTopble He MOTYT BbiTb BOCCTAHOBIMEHLI 3a CHET U3MEHEHWI YCNOBUIA 3KCnnya-
Tauum u/Mnu cocTtasa rasa.

3.15 xugkui Bogopog (liquid hydrogen): Bogopopn CXUXeHHbIA, HaXOOALMACA B XXUOKOM COCTOSTHUW.

3.16 pucnepcHble YacTuubl (particulate): TBepabie WnNu xWOKAE YacTuubl, B TOM 4YUCne, MacnsaHbIA
TyMaH, KOTOpPbIE MOMYT YHOCUTBCHA B CUCTEMY TOMIMBHbBIX 3NeMeHTOB (3.8) unu cucteMy NUTaHWA TOMMUBHbIX
anemeHTOB (3.9) B npoLecce Npon3BOACTBA, JOCTaBKN, XpaHeHWA UNW Nnepefayn BOAOPOLHOrO TONNMBA.

3.17 obpaTtumbii acpdhekT (reversible effect): Boagencteune, KoTopoe NpUBOAWT K BpEMEHHOMY CHUXE-
HWIO NMPOWM3BOANTENBHOCTWA CUCTEMbI TOMMMBHbIX 3aNeMeHToB (3.8) Mnu sHeproycTaHoOBKW Ha OCHOBE TOMIMUB-
HbIX 3anemMeHToB (3.9), KOTopoe YCTpaHAETCH C MOMOLLLK M3MEHEHWIA YCIOBUIA 3KCNyaTalMM u/unu cocraea
rasa.

3.18 wyroo6pazHbin Bogopog (slush hydrogen): Bogopoga, npeacraenswowuii cobo cMeck TBEpAOro
M XXUOKOTO BOAOPOAA Npu 3BTEKTUYECKON TeMnepaType (Temnepartype TPOWHOWM TOUKM).

3.19 cucTemMHbIn UHTerpaTop (system integrator): CTtopoHa, obecneunBarLLas CUCTEMHYK UHTerpa-
LMI0 MEXOY 3HEProyCTaHOBKOW HA OCHOBE TOMMMBHLIX 3nemeHToB ¢ NMOM (3.9) n nocTtasLwmMkoM Bogopoaa.

2
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4 Knaccudukauma v npuMeHeHUe BOAOPOAHOro Tonnmea

4.1 Knaccudukaums

BopopoaHoe TonnMBo KnaccuUUMpyHT No cneayowmMmM Tunam 1 copTam:

a) Tun | (copta A, B, C, D 1 E): ra3oobpasHblit Bogopod 1M TOMSIMBO HA OCHOBE BOAOPOAA.
b) Twun Il {(copta C 1 D): kngknii Bogopog.

c) Tun lll: wyrooBpasHelii BOOOPOA.

4.2 MNpumeHeHune
B Tabnuue 1 npueeneHsbl 0bnact NPUMEHEHWA KaX4oro Tuna U copta BO4OPOOHOMo TOMMAMBa.

Tabnuua 1— Knaccudukauus BOGOPOAHOMO TONMMBA W €ro NpUMEeHeHue

Pazgen
Kare-
Twun Copt i O6nacTn npuMeHeHus HacToALWero
P cTaHgapra
| MaszoobpasHoe A — BogopogHoe TonNnMBO, UCNONb3YEMOE B ABUraTenax BHyTPEHHE- 7
BOAOPOOHOE ro cropaHusi TpaHcnopTa; B ObITOBLIX/KOMMepYeckux npubopax, B
TOMNMMBO KOTOPbIX OCYLLECTBINAETCH CXUraHvue Tonnmea (HanpymMep, KoTrbl,
NMUTLI M T. M)
B - BogopogHoe TonnmMBo, MCMONb3yeMoe ANA NPOMbBILNEHHOMO Npo- 7
W3BOACTBA 3AMEKTPO3HEPTMM 1 TENNA, 32 UCKITKOYEHMEM NPUMEHE-
HWS B TOMNUBHBIX anemeHTax ¢ NMOM
G - BooopogoHoe TOMMUBO, WMCMOMb3yeMOE B CUCTEMAxX HAa3eMHOro 7
obcny)KMBaHMA BO3QYLWHOMO M KOCMUYECKOro TpaHcnopTa, 3a Wc-
KIMKYEHWEM NPUMEHEHUS B TONMMBHLIX 3nemeHTax ¢ NMOM
pa:b - BogopogHoe TonNn1eo, CNonbL3yeMoe B TOMMUBHBIX 3MeMEHTax 5
MOM ans AOPOXKHbBIX TPAHCMNOPTHLIX CPeacTB
E TonnueHble anemeHTel ¢ [NOM ana cTauMoHapHbIX 3HEPrOoyCTaHOBOK 6
1 BopopogHoe tonnuBo ana obnactel nNpuUMEHEHWUs C BbICOKUM
KIMO/Hn3kum aHepronoTpebnennem
2 BopopogHoe tonnuBo ana obnactell npUMEHEHWs C BbICOKUM
aHepronoTpebneHnem
3 BogopogHoe Tonnueo Ang obnactel npuMeHeHWs! C BbICOKUM
KIMA/seicoknm aHepronoTpebneHmem
Il XKungkoe C - BopopogHoe Tonnueo Ansg 60pTOBLIX CUMOBLIX YCTAHOBOK U ONA T
BOAOPOOHOE obecneyeHUst ANEKTPOIHEPrMen caMoneToB, KOCMUYECKUX anna-
TONMUBO paToB U BHEOOPOXHbIX TPAHCMOPTHLIX CPEACTR
pab — BogopogHoe Tonnveo Ans TOMNMBHBLIX anemeHToB ¢ [OM ans 5
LOPOXHbIX TPAHCMOPTHLIX CPEeACTR
Il Wyroo6pasHoe — - BopopogHoe Tonnuveo Ana ABUraTtenbHbIX YCTAHOBOK CAMONETOB £
BOAOPOOHOE W KOCMUYECKMX annaparoB
TOMNMUBO
2 CopT D MoxeT 1cnonb3oBaThCs B ApYrUX TPaHCMOPTHLIX CPeAcTBax Ha TOMMMBHLIX 3NeMeHTax, Bkniodyas npo-
MbILUMEHHBIE NOFPY34KKK, ECMK 3TO COrMAacOoBaHO MeXay NOoCTaBLMKaMM U NoTpebutensMu BoOOPOAHOrO TOMMMEA.
b Copt D MOXeT MCNOMNb30BaTLCA NS CTALMOHAPHbLIX 3HEProyCTAHOBOK Ha OCHOBE TOMMUBHLIX 3neMeHToR ¢ [TOM
B KayecTBe ankTepHaTuBbl copTy E kateropuum 3.

MpumeyaHue — Buonorvyeckne UCTOYHWKM BOAOPOAA MOFYT COAEPXaTb AOMONHWUTENBHBIE KOMNOHEHTHI (Ha-
nNpUMep, CUMNOKCaHbl MAN PTYTk), KOTOPbIE MOMYT NOBMAMATE HA paboToCnocOBHOCTL TOMMMBHBIX 3fIEMEHTOB, 0COBEHHO
TonnuBHbIX 3neMeHToB ¢ [NOM. OgHako OHWM He BKIKYEeHbl B HACTOALMI CTaHAapT M3-3a HEJOCTaTOMHOro Konu4yecTea
UHpopMaLnn.
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5 TpeboBaHuA K Ka4eCcTBY BOAOPOAHOrO TONNMUBA ANSA NPUMEHEHUsA
B TOMNNIMBHbIX 3rIeMeHTax ¢ NPOoToHOObMeHHOoU membpaHoun (ITOM)

AnA OOPOXHbLIX TPAHCNOPTHLIX CpeacTB

5.1 MokasaTenu Ka4yecTBa TONnNMBa

[ns Bogopoga copta D (cM. Tabnuuy 1) ka4ecTBo Bogopoaa AOMKHO COOTBETCTBOBAThL TpeGoBaHUAM,
KOTOpble ykasaHbl B Tabnuue 2. XapakTepucTuku TOMN1Ba He 3aBUCAT OT NpoLecca Nomny4yeHns U MCXo4Horo
cbipbA. Takke OTCYTCTBYIOT AOCTOBEPHbIE A0KA3aTENbCTBA TOM0, UTO BO3MOXHbIE NPUMECH, He BKIIOUYEHHbIE B

I'IpVIBe,D,EHHI:Iﬁ nepeYveHb, ABMNAKTCAHA besonacHbIMK.

MpumeuaHune — B MCO 19880-8:2019 (npunoxeHue A) npuBeneHo oboCHOBaHWe BblIDoOpa npuMecen, ykasaH-

HbIX B Tabnuue 2.

Tabnuua 2— TpeGOBaHVIF! K Ka4eCTBY BOAOPOOHOroO Tonnea AnA AOPOXHOIo TpaHCnopTa Ha TONNUBHBIX 3NeMeHTax

c MOoM
MokasaTens? Tun I, Tun |l
Copt D
MHpekc BoOOPOAHOro TOMUBA (MUHUMAnNbHAs 06beMHas KoHLeHTpaLums)P 99,97 %

06L!.LES MaKCUMarnbHOE CoOdepXaHUue OpPYrux ra3aoB

300 mKmonb/Monb

MakcumansHoe cogepxaHue oTaenbHbIX npmmeceﬁ

Bopa (H,0)

5 MKMOInb/MOnnb

OBuiee cogepxaHune yrneroaopoaos, kpome metaHa® (C,-aKBrBaneHT)

2 MKMOIb/MOnnb

MeTaH (CH,)

100 Mkmonb/mMonb

Kucnopon (O,) 5 MKMOnNb/MOrb

lenuia (He) 300 mKmonb/Monb
AzoT (Ny) 300 mKmonb/Monb
AproH (Ar) 300 MKmonb/mornb

Owuokena yrnepopa (CO,)

2 MKMOIb/MOmb

MoHookeua yrnepoaa (CO)d

0,2 MKkMornb/Monb

Cepocofepxallue coequHeHns® (S,-3KBUBaNEHT)

0,004 mkmonb/Monb

dopmansaerua (HCHO)d

0,2 MxMonbs/Monb

MypagbuHas kucnota (HCOOH)®

0,2 MKMonb/MOnb

Ammnak (NH5)

0,1 MKMOnb/MOnNb

FanoreHco,u,epH{au.uAe GOG,.EI,MHE.‘HI/IHf (SKBVIBBJ'IEHT ranoreH I/IC]HE[)

0,05 MKMonb/Monb

MakcumanbHasa KoHUEeHTpauma Yactuud

1 Mrfkr

MeHbLe N paBHa 4ONYCTUMOMY 3Ha4YeHUH.

B MOINbHbIX npoueHTax, u3 100 MonbHbIX MPOLEHTOB.

(MKMOnb/Monb).

HOB, KOTOpble 00bIMHO CogepKaTca B NPUPOLHOM rase.
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2 [Ons KOMNOHEHTOB, npencrtaBnAlnWKMX CymMMapHoe coaep)XaHue COednHEHWA, Hanpumep obuwee cogepaHune
yrmeeogopodoB UnKn cepocoaepXalmnx KOMMNOHEHTOB COEJUHEHWIA, CymMmMa Konn4yectBa KOMMOHEHTOB OOIMKHa BbITb

b MH,D.EKC BOOOPOOHOrO TONMMBa ONpenenAarT NnyTemM BblHUTaHNA OGLLI,GFD coaepXXaHna Opyrnx ra3oB, Bblpa*XeHHOro

¢ ObLwee cogepxaHuve YINeBOOOPOAOB, KPOME MeTaHa, BKMKYaeT TakKe W KAcnopogcodep:allue opraHu-
yeckne coegmHeHus. OBlee copepxaHWe YrneBodOpodoB, KpOME MeTaHa, crefyeT BblpaXaTtb C.}-BKBI/IBaJ'IeHTOM

d O6wee copepxarune CO, HCHO 1 HCOOH He gomkHo npebiwats 0,2 MKMONL/MOornb.
¢ Oblee coep¥aHue CepHUCTLIX COeMHEeHWIA BKMIOYAET Kak MUHUMYM coaepxanue H,S, COS, CS, 1 mepkanTa-
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f Bee ranoreHconepallme coequHeHNa, KOTopble NOTeHUMansHO MOMyT HaxoauThCA B BOAOPOAHOM TonMWee [Ha-
npumep, xnopuctelin Bogopo (HCI) unu opraHnyeckmne xnopudbl (R-Cl)], DomkHbl onpedenaTbcsl B COOTBETCTBUM C
NMaHoM KOHTPOMNA KayecTBa BOAOPOAHOIO TONNMBA, KOTOpbIA npuBedeH B MCO 19880-8. CogepkaHne ranoreHcogep-
KalWx COeqUHEHUI BbIpaXKalT 3KBUBANEHTOM ranoreHa noHa (MKMorns/Mornk).

9 YacTtuubl BKMOYaOT B cebsi TBepable U adpo30rbHble YacTulbl, B TOM YMCre, MacnsHblid TymaH. KpynHble YacTu-
bl MOTYT CTaTb NPUYMHON NPOBNEM C TPAHCMOPTHLIM CPEACTBOM, M MX HEODXOAMMO yAanATb C MOMOLLLI (UNLTPOB,
kak ykasaHo B ICO 19880-1. B TonnuBe Ha 3anpaBo4HOM NUCTONETE HE AOMKHO BbiTe BUAUMLIX CregoB mMacna.

5.2 MeTtogbl aHanuza

MeToabl aHanu3a KOMMOHEHTOB, yKasaHHblX B Tabnuue 2, JOMKHbl COOTBETCTBOBaTh TpeboBaHusaM
MNCO 21087.

5.3 Ot60p Npob

PykoeogcTeo no metogam otéopa npo6 BogopooHOro TONMMBA AN 3anpaBoYHbIX CTaHumil, paboTato-
LKX Ha razoobpasHomM Bogopoae, npeactaesneHo B MCO 19880-1.

5.4 KoHTponb KayecTBa BOOQOPOAHOrO TONNUBAa

ObocHoBaHWS COOTBETCTBMA KayecTBa BOAOPOAHOMO TONMMBA AOMXKHbLI OCHOBLIBaTLCA Ha MCO 19880-8.

6 Tpeb6oBaHMA K Ka4ecTBY BOOOPOAHOIO TONMUBA ANs NPUMEHeHUA
B TOMNIUBHbIX 3nemeHTax ¢ [NOM anAa craumMoHapHbIX 3HEProycTaHOBOK

6.1 MokasaTtenu KayecTBa Tonnuea

Ka4ecTBO BOAOPOAHOMO TOMMUBA, UCMOMb3YEMOro B CTALMOHAPHLIX YCTAHOBKAX Ha TOMMMBHbLIX 3NEMeH-
Tax ¢ MOM, OomKHO COOTBETCTBOBaTL TpeboBaHMAM, KOTOpbIe yKkasaHbl B Tabnuue 3; TONMMBO AOMKHO BbiTh
oTobpaHo B NOrpaHUYHON TOUKE, KOTOpas 4OMKHa pacnonaratbCsl Mexay obopyaoBaHWeM Ans nogaqn Bogo-
POOHOTO TOMMMBA M SHEPTOYCTAHOBKOM HA OCHOBE TOMMMBHbLIX anemMeHToB ¢ MOM.

MpumeyvaHus
1 MNpunoxeHue A COOEPXUT PYKOBOACTBO NO BbIOOPY MecTa pacnonoXeHUs NorpaHMYHON TOYKK.
2 B npunoxeHunn B npueegeHo obocHoBaHWe Bolbopa Nnpumecer, ykasaHHbIX B Tabnuue 3.

Bogopon v BogopogHoe Tonnueo Tun |, copT E ans tonnmeHbIX anemeHToB ¢ NMOM ona npMMeHeHus B
CTauMOHapHbIX 3HEProycTaHOBKaxX NnoapasgensaiT Ha credylllne nogkaTeropMyM B 3aBMCMMOCTKW OT Nokasa-
Tenen KavyecTsa:

- Tun |, copT E, kateropus 1 (BogopogHoe TONAMBO 4N obnacTten npuMeHeHns ¢ BbICOKMM KIMO/HW3KuM
3HepronoTpebneHnem);

- Twn |, copT E, kateropua 2 (BogopogHoe TonAMBo Ansi obnacteil NnpuMeHeHnsi C BbICOKMM 3Heprono-
TpebneHuem);

- Tun |, copT E, kateropus 3 (razoobpa3aHblii Bogopod Anst obnacTtei npumeHeHus ¢ Beicokum KI4/Bbi-
COKMM 3HepronoTpebneHnem).

Tabnuua 3— TpeboBaHua k Ka4ecTBY BOL4OPOOHOrC TONNMBA ANS CTALMOHAPHBIX TOMMUBHBLIX anemeHToB ¢ [TOM

Tun |, copT E
KomnoHeHTbI?
Kateropus 1 Kateropusa 2 KaTeropua 3
WHoekc BogopogHoro Ttonnuea (MUHUManbHas 50 % 50 % 99,9 %
oBbeMHas KoHLeHTpaLua)?
OBLwee MakcumaneHoe cofepxaHue Apyrux rasos 50 % 50 % 0,1 %
Bopa (H,0)° OrtcyTtcTBUe KoHaeH- | OTtcyTcTBye KoHAeH- | OTcyTcTBME KOHAEH-
cauuu npu nodbIx caLum npu nodsIx cauun npu nodbIx
YCIOBUAX OKpYKato- | YCMOBUAX OKPY:Kak- | YCINOBUSIX OKpYKato-
Len cpeasbl e cpenbl e cpeabl
5
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KomnoHeHTsI®

Tun |, copT E

Kateropusa 1

Kateropua 2

KaTeropusa 3

MakcnmansHoe

coaepXxaHne oTaenbHbl

X npumeceird

O6uwee copepxaHue YrMeBoLOPOOOB, Kpome
metaHa® (C-aKkBUBaNeHT)

10 MKMOIb/MOnb

2 MKMOINb/MOMb

2 MKMOIb/MOnNb

MetaH (CHy)

5%

1%

100 mKkMonb/Monb

Kucnopog (O,)

200 MKMmonb/mMonb

200 mkmons/mons

50 MKMonb/Monb

CymmapHoe copepxaHue asota (N,), aproHa
(Ar) n renua (He) (monbHasa gons)

50 %

50 %

01%

Owuokena yrnepopa (CO,)

BkntoveHo B obuiee
MakcumansHoe
coaepKaHue Opyrux
rasos

BkntoveHo B obuiee
MakcuManbHoe
conepKaHue Opyrux
rasos

2 MKMOnb/MOrnb

Monookcug yrnepoga (CO)

10 MKMOInb/MOnb

10 MKMOnb/MONb

0,2 mkmorns/monef

Cepocogepxaline  coeguHeHnsd (Sy-skeu- | 0,004 mkmonb/mone | 0,004 mkmonbk/mone | 0,004 MKkMOnb/MOnbL
BaneHT)
®opmanegerng (HCHO) 3,0 MKMonb/mMonb 0,2 MKMOnb/Monb 0,2 MKMOTb/Mons!

MypaBbuHas kucnota (HCOOH)

10 MKMOIb/MOnMb

0,2 MKMOnb/Monnb

0,2 mkmornb/mons!

Ammnak (NH5)

0,1 MmKMornb/mMonb

0,1 MKMOnb/Monb

0,1 MKmonb/Mornb

FanoreHcogepxalime coegurenual (aksuBa-
NEeHT ranoreH uoHa)

0,05 mKMonb/Monb

0,05 MKmOnb/Monb

0,05 MKkmonb/Monb

MakcumaneHas KOHUEHTPpauua 4actuy,

1 mr/kr

1 mr/xr

1 mMr/kr

MakcmanbHbIn gnameTp YacTuL

75 MKm

75 MKM

75 MKM

4 [na KOMMOHEHTOR, npeacrtaeBnAwWKMX CyMMapHOe copepXaHue COEUHEHWH, HanpuMmep obuwee copep:aHue
yrmesoaopodoB UK cepocogepralmx KOMNOHEHTOB COEAHHGHMﬂ, CyMmmMa Konn4ectBa KOMMNOHEHTOB OOJTKHa BbiTh

MeHbLIe N paBHa 4ONYCTUMOMY 3Ha4YeHUH.

b Yupekc BogOPOAHOrO TONNMBA ONPEAENSIOT NYTEM BLIMUTAHISA OBLLETD COAEPKaHWUs APYriX ra30B, BIPAXEHHOro
B MOMbHbIX rpoueHTax 13 100 MorbHbIX NPOLEHTOR.
¢ Ha kagoi nnowlagke, roe WCnonb3yeTcs BOOOPOAHOE TOMMMBO, HEeoBX0OMMO OnpeaenuTb COOTBETCTBYIOLLEE
MakcMManbHoe codepXaHne BoAdbl Ha OCHOBE CaMol HU3KOW OXMOaeMol TeMnepaTypbl OKpyKatloLllen cpeabl M caMmoro

BbICOKOro oXXmgaemoro oaeneHuAa B pesepsByape.

d MaKcmmaanylo KOHLUEHTPauUuuto HDMMECEFI onpegendrwT B nepecyeTe Ha Cyxoe BoAOpoaAHOE TOMNKMBO.
e Obuwee coepXaHue yrneesoooponos, KpoMe MeTaHa, BKNYaeT Takke U Kucnopoacogepxauue opraHudeckme
coeamHeHns. Obwee cogepXaHne yrnesoaopoaoB, KpOoMe MeTaHa, QOMKHO BblpaXaTbCA C1-3KBHBEHEHTOM (MKMOJ'Ib/

MOIb).

f O6wee copepxarue CO, HCHO n HCOOH He gomxHo npeebiwate 0,2 MKMOML/MOMb.

9 Obuiee cofepaHne CePHUCTLIX COeMHEHNI BKMDYaET Kak MUHUMYM cogepxaHne H,S, COS, CS, n mepkanTa-
HOB, KOTOpble 0ObIMHO COAEpPKaTcs B NPUPOLHOM rase.

N ManoreHcogepKallume coeMHEHUS BKITHOHAIOT, HanpuMep xnopucTblii Bogopoa (HCI) v opranudeckue xnopuasl
(R-Cl). ConepxaHue ranoreHcogepallux coeUHEHWI BbIpaXKatoT 3KBUBANEHTOM ranoreHa uoHa (MKMonb/Mornk).

6.2 OnpepgeneHue NokasaTenei KavyecTea

6.2.1 O6wKre pekoMeHZaUNMN

Onpe,qensum Ka4yeCTBO BOOOPOOHOIO TONnnBa B I'ID]'paHW—IHOI:;I TOYKe C ucnonb3oBaHMemM MeToOoB OT-

6opa npob, ykasaHHbix B 6.3.
BbiGop npumMmeceit, koTopble HeobxoOMMo aHanuaMpoeaTs (Tabnvua 3), cneayeT NpoBoAUTb, OCHOBLIBA-
fICb Ha MeToae NPOU3BOACTEA BOAOPOAA.
Bce namepeHus, onpefenaemble HACTOALUM CTaHOAPTOM, HE0BX0AMMO NPOBOAUTL C UCMNONb30BaHUEM
KanubpoBOYHLIX CTaHAAPTOB, UCMOMNbL3YEMbIX NMPW KONMMYEeCTBEHHOM aHanmae rasos (Unv Opyrux kanubpoeod-

6
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HbIX TEXHOMOrMM), KoTopbie cooTBeTCTBYIOT MexayHapogHoi cucteme eguHny, (CH) M HaumoHanbHLIM CTaH-
[apTam, ecnv TakoBble MMeHTCS.

MpumeuvaHnune — MCO 21087 cogepkMT pyKOBOACTBO MO MeTogaM aHanuaa.

6.2.2 TpeboBaHuA K KBanUPUKALNOHHLIM UCMNBITAHUAM

MeprnognYHOCTb MCMbITaHWMI U TPeBoBaHMA K KBanMMOUKALUOHHBIM UCTLITAHWSIM ONPEAEnsoT No corna-
COBAHMIO MeXay NocTaBLIMKOM 1 NoTpebuTenem BogopoaHoro Tonnuea. [Npun onpegeneHn 4acToTel UCnbITa-
HWIA 1 UCTMBITYEMbIX KOMMOHEHTOB HeOBX0AMMO YUUTLIBATL MOCTOSIHCTBO NoAayvv Bogopoaa.

MpumedyaHue— B npunoxeHun B npuBegeHsl pekoMeHaaumnm no obecrnedveHno kKa4ecTsa NpoM3Bo4CcTBa BO4O-
poda C NoMOLLBK NapoBOro pPUCOOPMUHTA M KOPOTKOLMKIOBOW agcopbumn.

6.2.3 OTyeT 0 pe3ynbTaTax

Mpegensl obHapyxeHWa 1 Npegensl onpeneneHnsa ANs UCNoMNb3yeMblX METOAOB aHanusa u aHanuTuye-
ckoro obopyooBaHus AOMKHBI BbITh yKa3aHbl BMECTE C pe3ynbTaTtamu Kax4oro cneltaHus u gaton otbopa
npobbi.

6.3 OT1Gop npob

6.3.1 O6bem npob, oTGUpaeMbiX ONA aHanNU3a

EmkocTe ana otbopa npob gomkHa cogepaTh A0OCTATOYHOE KONMMYeCcTBO BOAOPOAHOrO TOnnuBa AN
npoBeaeHUs aHanu3oB Mo onpefeneHnio KayecTBa BoaopoaHoro Tonnuea. Ecnu ogHa npoba He coaepXut
[0CTATOMHOTO KONMMYecTBa BOOOPOOHOro TONMMBAa ANS NpoBedeHus BCEX aHanu3os, HeobxoaMMbIxX AN OLeH-
KM KauyecTBa, crieqyeT oTobpaTh OONOMHUTENbHEIE NPOBLI, KOTOPLIE AOMKHEI BbITh OTOBPAaHLI U3 TOM e nap-
TWUW WU B aHaNoOrMM4HbIX ycroBusx. Ecnu HeobBxo4UMMo NpoOBECTM HECKOMNBKO MCMbITaHWA, MOXEeT noTpeboBaTbes
Bonblwasa no o6vemy npoba unu npoba c Gonee BbICOKMM AaBNEHWEM.

6.3.2 Bblbop To4kKn oTbopa npob

Heobxoaumo ycTaHOBUTL MNOTPaHMYHY TOHKY Takum obpasom, 4Tobbl cocTaB oTOMpaemoii npobbl cOOT-
BETCTBOBAS COCTaBy BOOOPOAHOrO TONMMBA, NOAABAEMOro K TOMMUBHBLIM 3N1IeEMEHTaM SHEepProyCTaHOBKM.

MpumedaHue — MNpunoxeHne A COOepPXMT PYKOBOACTBO, MOMOralollee ONpeaennTe hakTopsl, BIWUAKLWMWE Ha
Ka4eCTBO BOAOPOOHOIO TOMMMBA B MOTPAHUYHON TOYKE, a Takke BIBOp NMOrpaHnYHON TOYKM.

6.3.3 OT60p Npob6

OTtobpaHHblie Npobbl AomkHbl BbiTh penpe3eHTaTuBHbIMK. OTOHOP NpoucxoguT B MOrpaHUYHON ToYKe B
€MKOCTb COOTBETCTBYIOLLEro pasMepa C UCNonb3oBaHUeM crneuunarnbHOro coegunHeHus. Mexay norpaHu4Hon
TOYKOW M eMKOCTb AnsA otbopa npob He JoNycTUMO 3arpsa3HeHne BOAOPOLHOrO TONMMBA (MOXHO MCMNOMb30-
BaTb NOAXOOALLMIA NPOAYBOYHBIN KranaH).

Heobxogumo yganutb ocTaToqHbIe rasbl M3 eMKOCTM A8 oTOopa npob Ansa npefoTBpalleHns 3arpsas-
HeHusa Npobbl BOQOpogHOro Tonnvea. [Ansa aToM Lenu HeobxogumMo UCnosib30BaTh BakyyMUPOBaHWE EMKOCTH.
Ecnun BakyymupoBaHME HEBO3MOXHO, TO eMKOCTb Ana npob cnefyeTr O4YUCTUTbL, MCMOMb3ys MHOTOKpaTHble
LMKIbl NPOAYBKY.

OTOupaemble rasbl ABMAAKTCS NErKOropynMn. Heobxogumo NpuHATE Mepbl ANd nNpefoTBpalleHus
onacHbIx cutyauumii B cootBetcTeuu ¢ MCO/TO 15916.

6.3.4 Yactuubl B rasoobpa3zHom Bogopoge

Mpobbl Ana onpegeneHnst 4YacTul, B BOOOPOAHOM TOMMMBE cnegyeT oTbmpatb B NOrpaHUYHON TOYKE C
Mcnonb3oBaHueM unbTpa, ecnu aTo LenecoobpasHo, Npy TeX Xe YCroBUsaX (4aBneHue U CKOpOCTb MOToKa),
KOTOpblE MCMOMb3YIOTCHA B pearnbHbIX YCNOBUSAX nodaqdn Tonnuea. Heobxooumo npuHATL Mepbl Ans npefoT-
BpalleHua 3arpsasHeHnsa npobel yacTuuamMmu, NocTynaKwmMn N3 COEAMHUTENBHOMO YCTPOWCTBA U/MMKU N3 OKpY-
Xawuen cpelbl.

7 TpeboBaHUA K Ka4eCTBY BOOOPOAHOIO TONNMMBA ANA APYyrux
obnacten NpUMEHEHUA 3a UCKNKYEHNEM TONNUBHbIX 3rnemMeHToB ¢ NTOM
AnNs TPaHCMOPTHLIX CPEACTEB U CTaLUMOHAPHbLIX IHEProyCTaHOBOK

7.1 TMokasartenu KavyecTBa TonNnnuMBa

Ka4yecTBO BOQOpOAHOIO TONMMBA AN APpYyTrux obnacten npuMeHeHusa, 3a NCKNKYeHUeM TONJTMBHbIX arne-
MeHTOB ¢ NMOM gna TPaHCNOPTHbLIX CPeacCTE U CTalMOHAPHbIX 3HEepProyCTaHOBOK, OOJMXHO COOTBETCTBOBATb
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TDEGDBBHVIHM, KOTOpPblE YKa3aHbl B Ta6r||4u,e 4. |_||D06EJ'I B TaGﬂMLl,e YKa3biBaeT Ha OTCYyTCTBME MaKCUMarbHOIo
3Ha4YeHuUA noKkasartens. OTCYTCTBME MaKCMMarnbHOIo 3HavyeHua nokasartenda He O3Ha4vaeT, YTO KOMMNOHEHT npu-
CYTCTBYET UMK OTCYTCTBYET B BOAOPOAHOM TOMNIKMBE, @ YKa3blBaeT HA TO, YTO B OTHOLWEHWW 3TOr0 KOMMNOHEHTa

HET OFpaHW—IEHMI?I B paMKax 0aHHOro AOKyMeHTa.

MpumeyaHue— [pyrie cyllecTBylolMe TpeboBaHWS MOTYT ObiTk B PABHOW CTEMNeHW NOAXOAALWMMN AN 3TUX

NPUMEHEHMWA.

Tabnuua 4 — TpeboBaHUs K Ka4eCTBY BOLOPOAHOro TOMMMBa Ans Apyrux obnacTtei NpUMeHeHWs 3a UCKITIYeHUeM
TOMMUBHBIX 3nemMeHToB ¢ NOM Ans TpaHCNOPTHLIX CPEACTB U CTaLUMOHaPHbIX 3HEProyCTaHOBOK

Twun | Tun 1l Tun 1l
KomnoHeHTsI
CopT A CopT B Copt C Copt C
WHoekc BogopogHoro Tonnuea 98,0 % 99,90 % 99,995 % 99,995 % 99,995 %
(MMHUMansHasas obbeMHasa KOH-
LeHTpauua) 2
Mapoeogopon (MUHMManbHas He ycTtaHoB- He ycTaHoB- He ycTaHoB- 95,0 % 95,0 %
ob6beMHasn KoHUEeHTpaLms) TNeHo neHo reHo
MakcumansHoe cogepaHue oTaensHbIX NpuMecei
Obuee conepxaHue rasos 3a Uc- 20 000 1000 mMKmonb/ 50 50
KIMIYEHMEM BOOOpPOAA MKMOSb/MOIb MOInb MKMOMbL/MOMb | MKMOSb/MOTb
Boga (H,0) (monsHas gons, %) OrtcyTcTBME OrTcyTtcTBUE ¢ c
KOHOeHcauuu KOHAEHcaUUM
npu NobbIX npy NobIx
YCMOBUSIX YCINOBUAX
OKpY>KatoLen OKpyXatoLwen
cpensi? cpens!
Obuwee cogepxaHwe yrneeodo- 100 OTcyTcTBME ¢ ¢
pofoB MKMOMb/MOrMb KOHAEHCaUUM
npy ndbix
YCNOBUAX OKpY-
Xarwowen cpeabl
Kucrnopon (O,) Z 100 N d
MKMOINb/MOMb
AproH (Ar) b d d
AsoT (N,) b 400 c c
MKMOMb/MOrb
lenui (He) 39 39
MKMOnb/MOnNb | MKMONb/MOnb
Ownokeua yrnepopa (CO,) g g
Monookcug yrnepoga (CO) 1 MKMOnb/MONb 8 e
PtyTe (Hg) 0,004
MKMOMb/MOMb
Cepa (S) 2,0 10
MKMOMb/MOIb MKMOMb/MOTb
YacTuubl g f f f
MnoTHoCTL f
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OkoH4aHue mabnuubi 4

b MakcumanbHas o6beMHas KOHUEHTpaums BOAbl, KUCNOpOAa, a3oTa M aproHa He [AomkHa npeebiwate 1,9 %
(19 000 MkMoOnbL/MONb).

¢ QObuwee cogepxKaHve a3oTa, BOAbl M YIMEeBO4opoAa He JOMKHO npeBbiwaTs 9 MKMOnb/MOonkb.

d O6Liee cogepkaHue KUCMOPOLa 1 aproHa He JOIKHO MpeBbiluath 1 MKMONb/MOrb.

€ O6Lee coaepxaHue CO, 1 CO He fomkHO NpeBbiaTh 1 MKMOMb/MOTb.

f Mo cormacoBanmio Mexay NocTaBLLUMKOM U NoTpeBuTenemM BoLOPOOHOMO TONMMBA.

9 Booopod He AOMKEH COOEpXaTtb Nbifb, MECOK, rPsidb, CMOMbBI, Macna n Apyrue BellecTBa B KONWYECTBE, [0-
CTAaTOYHOM AN NoBpexaeHus obopyaoBaHWs 3anpaBoOYHOM CTaHUMM MM 3anpaBnseMoro TPaHCNopTHOro CpeacTea
(oBuraTens TpaHCMOPTHOrO cpeacTea).

7.2 OnpepeneHue nokasaTeneun KayecTsa

7.2.1 OGwKe peKkoMeHZauum
MocTaBLmk gomkeH obecneynTb aHann3 Ka4ecTBa BOLOPOLHOrO TONNWBA B COOTBETCTBMU C CYLLECTBY-
toLlen npakTukon. MNpouenypsl oTéopa npob onucaHbl B 7.3.

MprumeyaHune — NCO 21087 mMoxHO MCMONb30BaTh B Ka4eCTBe PYKOBOACTBA ANA Bbibopa MeTodoB aHanvaa
npuMecein, ykazaHHbIX B Tabnuue 4.

7.2.2 TpeboBaHMA K KBanMPUKALMOHHbIM UCNbITAHUAM

McnbeiTaHWs Ha COOTBETCTBME TEXHUYECKMM TpeboBaHMAM npeacTaBnaoT cob0l pa3oBbIn aHann3 Unu
Cepuio aHarnwn3oB, KOTOPbIM MoABepraeTcs NPOAYKT ANsA NOATBEPXKAEHWUS TOro, YTO NPOM3BOACTBEHHbIW 0BbEKT
nocTaBnAeT BO4OPOL Haanexallero kadecrsa. [JaHHoe ucnbitaHue MoxeT ObiTb JOCTUTHYTO MyTEM MpoBep-
KW OTYHETOB aHanm3a, MomyyYeHHbIX OT NMOCTaBLLMKA WMW, NPU HEOBXOOAMMOCTU, NyTEM NPOBELEHUS aHANW30B
obpa3uoB npoaykTa ¢ 06bekTa Yepe3 COOTBETCTBYIOLLME NMPOMEXYTKA BPEMEHU, COIMAacOBaHHbIE MEXAyY MNo-
CTaBLLWKOM U noTpebuTenem. AHanM3 Ha COOTBETCTBME MOXET NPOBOAWTL MNOCTaBLUKMK UNK e nabopaTtopus,
y4acTne KoTopoin ogobpeHo nocTaBLLMKOM U NoTpebuTenem.

7.3 O160p Npo6

7.3.1 O6bem npob, oTOMpaeMbIX ANA aHanu3a

OTobpaHHasa npoba gomxHa cogepXaTth 40CTAaTOMHOE KONMMYECTBO BOOAOPOOHOMO TONNUBAa ANs NpoBeae-
HWS aHanu3oB MO onpedeneHuto KayecTBa BogopoaHoro Tonnuea. Ecnu ogHa npoba He cooepUT gocTaTou-
HOro KonuyecTBa BOAOPOOHOMO TOMMMBa ANA NPOBeOeHWs BCeX aHanv3oB, HeobXxoauMblX Ans OLEHKU Kade-
cTBa, cneayeT oTobpaTbh AONOMHUTENbHbLIE NPobbl, KOTOPbIE AOMKHbLI BbiTh 0TOGPaHblI N3 TOM Ke NapTin 1 B
aHanoOrM4YHbIX YCHOBUSIX.

7.3.2 Ta3o06pa3Hble Npobbl

OTtobpaHHble razoobpasHbie Npobbl JOMKHbI BbiTh penpe3eHTaTUBHbIMUK MO OTHOLLUEHWIO K NocTaBnse-
MomMy Tonnuey. NpoBbl AnA aHanM3a AOMmKHbI ObITe NOMYYeHbl C YHETOM CNefYOLWMX TpeboBaHni:

- 0T60p Npobbl HEOGXOAMMO NPOBOAUTEL OOHOBPEMEHHO C HanoSfIHEHWEM FPY30BbIX KOHTEMHEPOB BOAO-
pofa 13 ogHoro TpybonpoBoaa ¢ MCnonb30BaHNMEM COMOCTaBUMbIX METOLOB;

- ons ot6opa npobbl U3 rpy30BOro KOHTENHepa B eMKOCTb Ansi oTbopa npob HeobxoanMMo MCNoNb30BaTb
COOTBETCTBYHOLLNE COEOUHEHUS.

C uenbo obecneveHuss besonacHoCTK pacyeTHoe paboyee AaBrneHWe eMKocTy oTbopa npob 13 rpysoc-
BbIX KOHTENHEPOB AOMKHO COOTBETCTBOBATL JABMEHWUIO B IPY30BOM KOHTERHEPE;

- coeguHeHUe emkocTh ana otbopa npob c obopynoBaHWeM Ansl UX aHanusa: HeoBXogMMOo MCNonb3o-
BaTb TAaKoe COeAVHEHUe, KoTopoe ByaeT npenAaTcTBOBaTbL 06pa30BaHU0 U3BBLITOYHOTO AaBNEHWS B aHANUTU-
yeckom obopygoBaHwK;

- HeobxoguMo BbibUpaTb Haubonee penpe3eHTaTUBHbIM KOHTEMHep Ana oTéopa npob u3 cucTeMbl Xpa-
HeHusa Bogopoaa.

7.3.3 Mpobbl XnaKoro Bogopoga

MpoGbl KnaKoro Bogopoaa AormkHbl BbITh penpe3eHTaTUBHBIMM NO OTHOLIEHWIO K MOCTABASEeMOMY K-
komy Bogopogy. O6pasLbl JOMKHbI BbITe NOMYYeHbl OOHUM 13 cneayrLwmx cnocobos:

- UCTMIapeHuemM XKnaKoro BOAOPOAHOIO TOMMUBA U3 CUCTEMbI XpaHeHUsl B eMKOCTL Ansa ot6opa npob;

- oTOopoM Npobbl KUOKOrO BOOOPOAA W3 CUCTEMBI XPAHEHUS C MOCNEenyLWUM UCMAapeHNEM C LIENbo
npoBeaeHns aHanuaa.
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MpunoxeHune A
(cnpaBouHoe)

PykoBoACTBO Mo BbIGOPY NOrpaHWYHON TOYKWM B CTauNOHapPHbIX 3HEProycTaHOBKax
C TONNUBHbIMK anemeHTamu ¢ MOM

A.1 Uenb

Hacmnu.;ee PYKOBOACTBO NOMOraeT B onpegenednn I'IOFpaHVILIHDI?I TOYKM U NKLa, OTBETCTBEHHOIO 3a KAa4eCTBO BOAO-
poda B I'IOI'paHI/I"IHOI?I TOYKeE.

A.2 MNpounssogcTBO Bogopoaa

BOﬂDpO,D, 1 BOOOpPOOHOE TONNMWMBO MOXHO NPOM3BOAWUTE HECKONBKUMMK cnocobamu, BKMNoYas nepepaﬁoTKy ncKkona-
€MbIX BMOOCB TOMnMBa Wnn gpyrux yrnesogoponoB, 3NMeEKTporna YACTOWN BOAbl U LLLeJ'IO‘-IHOPI BOAblI N MHOMO4YMUCIIEHHbIE
Buonoruyeckne MeTogbl. BOﬂOpO,D, M BOAOPOAHOE TONNMWMBO MOXHO NPOM3BOAWUTL Ha MecTe I'IOTp96J'IeHMF|, KakK npasuno,
B OTHOCMTENBHO HEBoMbLIMX KonuyecTeax unwn B bonee KpynHoOMm MacwTabe 3a npegenamn mMect I'IDTpEﬁJ'IeHMH, a 3atem
TpaHCNoOpPTUpPOBaThL No4 AaBrieHUeM Unn B Bnae XNOKOCTU K MeCTY MCMONb30BaHWA.

A.3 OnpepeneHue CTOPOHLI, OTBETCTBEHHOM 3a Ka4yeCTBO Bogopoaa B To4ke ot6opa npob

B obecnevyeHnn BogopoaHbIM TOMMAWBOM CTaLMOHApHbLIX SHEProyCTaHOBOK MOrYT y4acTBOBaTb MHOFOYUCIIEHHbIE
CTOPOHbI.

Cneayowmii TEKCT M PUCYHOK COAEPXKaT NpUMepbl, KOTopble MOryT BbiTe NCMOSb30BaHbBl B MHPOPMALMOHHBIX LEensx
1 ABMAKTCA ucyepnbiBaowmumu. CucTtemsl Nogaydy BoOopoaa BKKOYAKT pasnuyHoe obopynoBaHWe, NO3TOMY crieayet
MCMONb30BaTh 3TW NPUMEPHLI B Ka4eCTBE OCHOBLI ANA ONpPedeneHns CTOPOHbI, ONpegensioweil Ka4ecTBO BOLOPOAHOMO
TONMMBA B MOTPaHUYHOM TOYKE U, MPKU HEOBXOOAMMOCTU, B 4ONONHUTENBLHBLIX TOMKax oTbopa npob.

Hwxe npuBeaeHsbl NpUMepkl CTOPOH, YYacTBYOLWUX B MOCTABKaxX BoAopoaa:

- MOCTaBLLMK ra30006pa3HOro BOAOPOAHOrO TOMMWBa (Hanpumep, B BannoHax unu aBTouucTepHax);

- MOCTaBLLMK XWAKOrO BOAOPOAHOrO TONMMBA;

- MOCTaBLLUMK BOAOPOAHOro Tonmnuea no Tpybonpoeoay;

- MPOW3BOAMTENL BOAOPOLHOMO TONMKUBA NapoBbiM PUGOPMUHIOM;

- MPOU3BOAMTENb BOLOPOLHOrO TONMUBA AMNEKTPONM3OM BOAbI.

B 3aBucuMOCTM OT hbopMbl MOAaYuM BOSOPOLA MOXET BO3HUKHYTbL HEOBXO4UMOCTL NPUBMEYEHWUS CUCTEMHOTO MHTE-
rpaTopa mexay WCTOYHWKOM BOAOpOo4a M BXOOOM B 3HEProycTaHOBKY Ha TOMMMBHLIX anemeHTax. CUCTEMHbLIW MHTEerpaTop
MOXeT 00nagaTth B 3aBUCMMOCTW OT 0OCTOATENLCTB creayowmnm obopyaoBaHMeM (pucyHoK A.1):

- perynsatopbi 4aBneHus;

- XpaHUnuLLe XMOKoro BoAOpoaa, KPUOreHHbIe HAcoChl U UCMapUTeny;

- BychbepHas eMKOCTb ANns XpaHeHus razoobpasHoro Bogopoaa;

- JOMOMHUTENBHLIE KOMNMEKTOPbI HA YYaCTKE OT UCTOYHMKA BOLOPOAA 00 SHEPrOYCTAHOBKW HA OCHOBE TOMMMBHBLIX
3MNEMEHTOB.

CHUCTEMHbBIA MHTErpaTop HECET OTBETCTBEHHOCTL 3a KA4YeCTBO BOAOPOAA B MOrPaHWYHOW TOYKE HEMOCPEOCTBEHHO
nepes BXOLOM B 3HEProyCTaHOBKY Ha TOMMUBHLIX 3MIEMEHTaX. ECNK CUCTEMHLIN MHTErpaTop ABMNSAETCA TaKKe OMepaTopom
3HEpProycTaHOBKMW, TO MNOAXOOALLME ansTepHATMBHBLIE ToUkM oTBopa npob ana obecnedYeHnsa COOTBETCTBUS KAYECTBEHHbIX
XapaKTepuUCTMK BOOOPOOHOIO TOMMMBA OMNPEeAEnsaoT cornalleHneM Mexay NnocTaBLMKOM W noTpebuTeneM BOOOPOOHOrO
TONMNMBa.

B HeKoTOpbIX Cryyasx CUCTEMHBLIA MHTErpaTop MOXET ObITb W MOCTaBLLMKOM BOLOPOAA, U B 3TOM Cryvyae OTBeT-
CTBEHHOCTb 32 Ka4yeCTBO BOAOPOAHOrO TOMMWBA B NOrpaHMYHOM TOYKE HECeT NOCTaBLUMK BOOOPOAA, ECIM MHOE He ycTa-
HOBMNEHO JOrOBOPOM MeXay NOCTaBLUMKOM U noTpebutenem.

ECnu CUCTEMHBIA MHTErpaTop W MOCTaBLMK BOAOPOAA ABMSAKTCA pa3HbIMW CTOPOHaMW, TO OTBETCTBEHHOCTL 3a
Ka4ecTBO BOAOPOAHOrO TOMMMBA B MOrPaHW4HON TOYKE NMEXUT Ha CMCTEMHOM WMHTerpartope. B Takux cny4asax npoTokon
aHanuaa ans nogaBaemoro BO4OPOAHOro TONNMea (MepvoguYHoOCTL U3MEPEHWIA, KOHLEHTPaUWSA npuMecein n nHtepdeic
TouKM oTOOpa Npob) cnenyeT onpefenAaTh CornalleHueM Mexay NoCTaBLLMKOM, CUCTEMHbLIM MHTErpaTopoM W NoTpebuTte-
neM BOL4OPOAHOrMO TOMNMUBA.

Ecnu nocTaewuk BOAOPOAa CAaMOCTOATENBHO BbINOMHAET OYHKUWM CUCTEMHOIO MHTErpatopa Ha obbekTe, HO He
B3aMMOLENCTBYET HaMpsiMyK C ONepaTopoM 3HEproyCTAHOBKW Ha OCHOBE TOMMMBHLIX 3MEMEHTOB, TO MOCTaBLIMK BOOO-
pofa HeceT OTBETCTBEHHOCTb 33 KAYeCTBO BOAOPOLHOrO TOMMMBA B MOrpaHWYHON TOMKE HA rpaHuLe B3auMOOEeWCTBUSA
NnocTaBLMKa C OOMNOMHUTENBHBIM 0D0pyooBaHWEM, KOTOPOE MOAKMKYAETCH K 3HEProyCTAaHOBKE HA OCHOBE TOMMUBHBLIX
3NEMEHTOR, B TO BpEMSA Kak MHTerpaTop, B3avMMOOeUCTBYIOLMIA C 3HEProyCTaHOBKOWM Ha TOMSMBHLIX ANIEMEHTaX, OTBEYAET
3a TpeboBaHWs K Ka4ecTBy BoAOpoAa B MorpaHuWyHoOW Todke. TpeboBaHWA (NeprognyHOCTbL U3MEPEHWIA, KOHLEHTpaUWS
npuMeceit) B NMobbIxX OONOMHUTENBHBIX TOMKax oTOopa npod AOMmKHLI ObITh yKasaHbl B COrMalleHun MeXay CUCTEMHBLIM
WHTErpaTopom U NocTaBLMKOM BOOOPOAHOMO TOMNMMBA.

Ecnu TexHudeckoe 06CnyKMBaHUE CUCTEMBI OOM¥KHA BINOMHATE AOMNOMNHUTENBHAA CTOpoHa, TpebGoBaHus K obe-
CMeYeHno Ka4ecTBa BOAOpOAa NoCcne 3aBepLUeHUs Takoro TEXHMYECKoro obenynBaHua OOMmKHbI ONpeaensThCs corna-
LEHNEM MEXKOY CUCTEMHBIM MHTErpaToOpOM, CTOPOHON, OTBETCTBEHHOW 3a TeXHUYecKoe obcnyXuBaHWe, N onepaTopoMm
3HEProyCTaHOBKW Ha TOMITMBHBIX 31IEMEHTAX.
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I — nopava Bopopoaa 1 — cucTemHbIin HTErpaTop 11 — sneproycTaHoBka
Ha TOMMUBHbIX
aneMeHTax
i — pocTaska TpybonpoBoAHbLIM TPaHCNOPTOM,; ii — AocTaeka B HannoHax unu uucrepHax; i — obecneveHve ceipbeM (MPUPOaHbLINA ras,
3NeKTpU4ecTBO, Boga U T. A4.); iv — NPOM3BOACTBO BOAOPOAHOIO TONMMBA; V — 3MNEKTPONuU3; Vi— A0CTaBKa rpy30BbIM TPAHCNOPTOM (KMOKWUIA
Bogopoa); vii — Bnok perynupoBaHva gaBneHus; viii — bydepHas eMKocTb Ansa rasocbpasHoro BOACPOAHOIO TONMNMBA; iX — XpaHeHue

XWAKOrO BOAOPOAA, KPUOTreHHbIE HACOCK!, UCNApUTenu; X — NorpaHudHan Touka (onsa otbopa npob); Xi — 3HeproycTaHoBKa HA TONMUBHbIX
anemeHTax ¢ [MNOM

PMC)!HDK Al — I'Ipmmepbl CXeM opraHunsaunn nogadv Bo4opona B SHEProyCTaHOBKY Ha TOMMWMBHbBIX ANeMeHTax
W nonoxeHune I'IOFpaHI/I‘-IHOﬁ TOYKN

A.4 Bbi6op To4ku ana otéopa npob

B cny4ae eguMHWYHOW SHEProycTaHOBKM, Kak NoKasaHo Ha pucyHke A.2 a), norpaHvdHas Todka AoMmKHa pacnona-
ratbCs Kak MOXHO Briveke K MecTy BBOAA BOAOPOLHOIO TOMNMBA B 3HEPTOYCTAHOBKY HA OCHOBE TOMITUBHbLIX 3MEMEHTOB.

B criyyae HeckonbKUx napannenbHo COeAWHEHHBIX 3HEPrOoyCTAHOBOK Ha OCHOBE TOMIMBHBLIX 3MIEMEHTOB, Kak MNo-
KasaHo Ha pucyHke A.2 b), MECTOMONOXEHWE NOrPaHMYHON TOYKM CrieayeT onpeaensTs CornalleHemM Mexay CUCTEMHBIM
WHTErpaTopoM U ONepaTopoM TOMIMBHLIX ANIEMEHTOB.

MpuMepkl pacnonoXeHnsa To4kn oTbopa nNpob:

- morpaHuyHas Touka A — noggog AN 3HeproycTaHoBOK Ha TONMUWBHLIX anemMeHTax ¢ 1 no n;

- AVHCTBEHHaA NorpaHu4Han Touka Meskay By v B, — Hauxyawmin cnydyaid Toukm ana otbopa npoo;

- BCE NorpaHuyHble T4k oT B, Ao B

ii

ii .’ @
i

= fo{-

@,
ﬁ =
iii
A B, B, B,
iii
a) eguHUYHasn b) Heckonbko napannenbHbIX
3HEeproyctaHoBKa Ha OCHOBE 3HEProycTaHOBOK Ha OCHOBE TOMMUBHBLIX
TOMMMBHbLIX 3MIEMEHTOB ANeMeHTOoB
i — obopynoBaHue Ans nogayy BOAOPOAHOIO TONNWEA; ii — 3HeproycraHoBka(u) Ha OCHOBE TOMMUBHbLIX ANEMEHTOB
¢ MNOM; iii — norpaHu4Hasn Touka(n)

PucyHok A.2 — PacnonoxeHue Todek otbopa npob
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MpunoxeHune B
(cnpaBoyHoe)

O6ocHoBaHue nepeYyHsa onpegendeMbiX HPHMECEﬁ B BOOOPOOHOM TOnNnuee
AnNA TONNUBHLIX 3NTeMEeHTOB C nom AnNA CTayMOHAPHbIX 3HEProyctaHoBOK

B.1 CopgepxaHue BoAbl

Bopa (H,0) 06bI4HO He BrinseT Ha paGoTy TONNMBHOTO aNeMeHTa; oaHako oHa obecrneqnsaet NepeHoc BOAoPacTBOo-
PUMBIX MPUMECEN, HanNpUMep codepKallx MOHbI HATPKA U Kanus B BUAe asposons. PekomeHayeTtcs, 4Tobbl KOHUeHTpa-
LMa MOHOB HaTpUA U Kanusa He npeBbiwana 0,05 MkMonk/mMone Ansa kateropum 3. Kpome Toro, Boga MOXET NpefacTaBnaTh
OMacHOCTL NPW OTpUUaTeNbHEBIX TeMMepaTypax OKpyXatoLien cpeabl U OKasbiBaTk BO3AENCTBME Ha knanaHel. Boga nonx-
Ha ocTaBaTbCA B ra3006pasHOM COCTOAHUM NpU NBLIX TEMMNEPATYPHbLIX YCIOBUSAX OKpYKatoLLelh cpeapl.

B.2 CopgepxaHue yrneBogoponoB

PaanuyHble yrmeesoaopodbl No-pa3HomMy BNUAKT Ha pa60Ty TOMNMMBHLIX anemeHToB. Kak npaeuvno, apomartun4yeckue
yrnesoaopodbl CUnbHee a,qc:opﬁmpyrmca Ha NOBEPXHOCTU KaTann3aTtopa, Yem arnkaHbl, TeM CaMbiM NPenATCTBYA OOCTYNY
Bogopoaa. MetaH (CH4) CHMNTaEeTCA MHEPTHbLIM ra3om, NOCKONbKY ero BrnnMAHWE Ha pa60Ty TOMNMKWBHbBLIX 3NTEMEHTOB 3aKITH-
YaeTCcA TONbKO B CHUXEHWMW coaep¥aHWA BoaopoOa B TONIUBE.

B.3 CopepxaHue Kucnopopga

KMCJ’IOpO,D, (02) B HU3KMX KOHUEHTPaUWAX He OKa3biBaeT OTPMUATENBbHOIO BIUAHWA Ha pa60Ty TOMNMUBHbIX 3NemMeH-
TOB, HO BbICOKaA KOHUEHTpauuAa KMcrnopoaa Bbl3biBaeT M3HOC TONNMBHOIO anemMeHTa.

B.4 CopepxaHue renus, azora v aproHa

MHepTHble KOMNOHEHTLI, Takue kak renui (He), azot (N,) u aproH (Ar), He okasbiBaloT HebGnaronpuATHOTO BO3aei-
CTBMS Ha paboTy KOMMNOHEHTOB TOMMMUBHBIX ANIEMEHTOB UMM 3HEPrOYCTAHOBKM HA OCHOBE TOMMMBHbIX 3neMeHToB. OgHako
OHW CHWXalT COAepKaHne Boaopoaa B TONMBE.

B.5 CopepxaHue guokcuaa yrnepoga

[Ouokeng yrnepoga (CO,) 0Bbl4HO He BIUAET Ha paboTy TONMMBHBIX aNemMeHToB. OH yMeHbLaeT CoaepaHue Bogo-
poaa B TOMMMBE, TEM CaMmbIM BNUAET Ha 3hheKkTMBHOCTE paboThl 3HEPrOYCTAHOBKU Ha TOMMMBHBLIX ANEMEHTAX B LEMNOM.
Kpome Toro, guokewna yrnepona npu koHueHTpauun 6onee 25 % 06. moxeT BbiTh KaTanuTudeckn npeobpasoBaH nocpen-
cTBOM 06paTHOW peakuMu KOHBEPCUM BOOSHOIO raza B MOHOOKCW YrTepoaa, KOTOpbIi, B CBOKO oYepenk, OTpaBnsaeT ka-
Tanuzsatop. lNpn HopMasnbHbIX pabodnx YCroBuAX Takoe Bbicokoe coaepxanne CO, B aHOAHOM NpPOCTPaHCTBE Manose-
POATHO.

B.6 CopepxaHue MOHOOKcHAa yrnepoaa

MoHookena yrnepoga (CO) aBnseTcs cUnbHbIM KaTanuTUYecKUm SA0M, KOTOPLIA OTpUUaTeneHo BNUseT Ha paboTy
TOMMUBHBIX 3NIEMEHTOB, 1 MO3TOMY €ro Coep:KaHve B BOGOPOLHOM TOMMMBe HeobXxoaMmo NogaepuBaTe Ha OYeHb HW3-
KOM ypOBHE. HecMoTps Ha TO, 4TO BRUSHWE Ha NPOWM3BOAUTENBHOCTE MOXET BbITh YCTPaHEHO NyTEM M3MeHeHWA paboumnx
YCMNOBUIA W/WNn cocTasa rasa, 3T Mepbl MOryT okasaTbCs HeaddekTuBHeIMKU. B ycTaHoBKax ¢ ucnons3oBaHvem pudop-
MUHra (kateropun 1 u 2) BnuaHne nsHadvansHo 6onee Boicokux ypoeHer CO ymeHblUaeTca 3a cHeT Belbopa maTepuarnos
W/MNN KOHCTPYKLMK 1 YCMIOBMIA SKCNNyaTaunmn CUCTEMBI, TEM HE MeHee aAnuTensHoe BosgencTBue CO asnsetca Hebnaro-
NPUSATHBIM hakTopoM, 0COBEHHO ANS TONMWBHBIX 3NEMEHTOB C HU3KUM COAEPKaHMEM KaTanvsaTopa.

B.7 CopepxaHue cepocogepxalux coeguHeHUn

Cepocogepallume CoequHEHUA NPeACcTaBNAT COD0M KaTanuTUYeckue Aabl, KOTOPbIE AaXe MPU O4eHb MarnbiX KOH-
LieHTpaLMaX MOTYT OKasbiBaTb HeobpaTMMoe BO3OENCTBME HA TOMMBHLIE ANEMeHThLl. Heobxogumo MUHUMW3KMpPOBATL CO-
AepaHue Takux coeduHeHWI cepebl, Kak ceposogopog (H,S), kapbonuncynedua (COS), cepoymepog (CS,), mepkanta-
Hbl (HAaNpUMep, METUITMEPKanTaH), KOTOpble MOryT NPUCYTCTBOBaTL B BO4OPOAE, MONYYEHHOM PUAOPMMUHIOM NPUPOAHOMO
rasa. Cnenyet KOHTponvpoBaTh 00LLee cogepxaHue cepbl. SNeKTpoabl C HU3KMM COAepXaHWeM KkaTanusaTopa 0cobeHHo
YYBCTBUTENbHbI K KATANUTUYECKOMY OTPaBMEHUID CEPOCOAEPKALLMMKN COEOUHEHNAMM.

B.8 CopgepxaHue chopmanbgernga u MypaBbMHOW KUCNOTbI

dopmanegerng (HCHO) n mypasbuHas kucnota (HCOOH) okaskbiBaloT Takoe e BNusaHWE Ha TOMMNUBHLIE AaNeMeH-
Tel, kak U CO. Bnuanne HCHO n HCOOH Ha paboTy TONNMUBHLIX aNeMeHTOB MOXeT DbiTb Gonee 3Ha4YMTeNbHBIM, YeM Y
CO, u3-3a bonee MegneHHON KWHETWUKN BOCCTAHOBIMEHWS, @ TakKe U3-3a bonee HU3KMX NpedenbHbIX 3HavyeHuin, yem y CO.
3nekTpoabl C HU3KUM COOEPKAHMEM KaTanusaTopa 0cobo YyBCTBUTENbHbLI K HANMYMIO AaHHBIX COeaUHEHWIA.

B.9 CopgepxaHue ammuaka

Ammunak (NH;) okasbiBaeT HeobpaTumoe Bo3AencTBme Ha paboTy TONMUBHOIO 3MeMeHTa, 3arpsasHAs NPOTOHOO06-
MEHHYIO MemMBpaHy W BCTyNas B peakLuio ¢ npoToHamm B Membpate ¢ obpasoBaHuem NH,* oHoB. McnbitaHua Ha ycToi-
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YMBOCTb K aMMWaKy OOIMKHbI BKNOYaThb onpegeneHue MOHOOBMEHHOW CNOCOBHOCTK MeMGpaHbl nvnu AneKTpoaos. anek-
TpOAbl C HU3KMM codepXXaHWeM KaTtanualatopa ocobeHHo YYBCTBUTENbHbI K KATannTr4ecKoMy OTpaBneHUo aMmMnaKkom.

B.10 CopepxaHue ranoreHcogepxalux coeguHeHun

lanoreHcogepKalliMe CoOeqUHEHWSA BbI3bIBAOT HEODPATUMOE CHMBKEHWE MPON3BOAWNTENBHOCTH TOMMMUBHBLIX 3MEMEH-
ToB. [MoTeHUManbHbIe UCTOYHWKK BKITHOYAKT NPOLLECCHI MPOM3BOACTBA XJlopa W LLUENoYu, a TakKe XnagareHTsl.

B.11 Yactuubl

MakcumanbHas KOHLEHTPauuA M pasMep 4acTul, yKazaHHble B HACTOALLEM CTaHOapTe, OnpedeneHbl C y4eToM
TOro, YTO6LI UCNOMb3yeMble (PUNLTPLI HEe 3acopANMCE W/UMNK TBepable YacTULbl He Nonaganv B TONMUMBHO-9HEPreTUYecKyHo
cuctemy ¢ MOM W He BNUANM Ha paboTy KNanaHoB WUIWM OPYrMX 3NeMeHTOB. MoHbI Kanusa U HaTpus, NpUCyTCTBYIOLWME B
29p0o30onax, MPUBOOAT K HE0OPATUMOMY CHIKEHUIO MPOU3BOOUTENLHOCTH, 3arpa3Has NPOTOHOOOMEHHYD MeMbpaHy. XKe-
nesocofdepxallne YacTulbl JaXe B 04eHb HU3KMX KOHLEHTPALMAX BbI3bIBAKT CUIbHBIA M3HOC MeMOpaHbI.
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MpunoxeHune C
(cnpaBouHoe)

KopoTkouuknoBas ancopﬁuvm U NPUMEHUMOCTb CodepXXaHna MOHOOKCHUOA yrnepoga
B KavdecTBe MHOWKaTOopa NpUCYTCTBUA ApPYrux npwmeceﬁ

C.1 OCHOBHbLIe NpUMecH B BOAOPOAHOM TOMNMUBE NPU NPOU3BOACTBE U OYMCTKE

Mpu npoussoAcTBe BOAOPOAA MapoBbIM PUOPMUHIOM C MOCNEQYIOWMM BblAeNEHNeM B NPOLECCe KOPOTKOLMKIIO-
Bor agcopbuum (KLLA) CO moxeT cnyXuMTb MHOVMKATOPOM Hanvyusa Apyrux npuMecen, nepedvucrieHHelx B Tabnuue 3, no-
CKOMbKY OH MMEET HanbonbLUYyio BEPOATHOCTL NPUCYTCTBMA B TONNMUBE, Nony4yeHHoM Takum obpasom. OnpepeneHue Toro,
yTo copepxaHme CO MeHbLIEe YCTaHOBMNEHHOMO NPeaena, ykasbiBaeT Ha TO, YTO ApYrie NpuMeck, KpOMe MHEPTHbLIX ra3os,
NPUCYTCTBYHOT B MEHbLUEM KONUYECTBE, YeM UX JONYCTMMAs KOHLUEHTpauus.

MakcumaneHoe cogep:kaHue MHePTHBIX Ta30B B MPOOYKTE MOXHO OLEHWUTb, MCMOoMNb3ys MakcuManbHoe cogepxaHue
WMHEPTHLIX MPYMeceii B Chipbe, a Takke No YBeNWYeHWo NOTOKa B YCTAHOBKE NapoBOro pudOpMMUHTa M YMEHBLLLEHUIO pac-
Xofa Ha Bbixode u3 yctaHoeku KLA. YBenuyeHne notoka B YyCTAHOBKE NapoBoro pupopMUHra M yMeHblLEeHWe NoToka Ha
Bbixoge u3 yctaHoBkn KLLA moryT BbiTe paccHuTaHbl Mo COCTaBY ChipbA, COOTHOLLEHWIO Napa K yrnepogy 1 koauumneHTy
KOHBEpCUKM BOOOpOAaA.

C.2 OnepaTUBHbLIN MOHUTOPUHI MHAWKaTOpa

Ananua cogepxaHus CO HeENoCcpeACTBEHHO B NMpoLEecce Nnony4YeHus pekoMeHayeTcs Ans Toro, 4tobel Nokasars, Y4To
€ro coepaHue B BOOQOPOOHOM TOMMUBE MeHbLUE A0MNYCTUMOro 3HavyeHus. 31o BydeT Takke CBUAETENLCTBOBATL O TOM,
YTO codepXaHue APYruX 3arpsasHAKLLIMX BEeLeCTE MeHblue OONYCTUMOro 3HavyeHus. [ns aTol uenm MoxXHO MCnonb30BaTh
KOMMEpPYEeCKn 0OCTYNHbIE MHbpakpacHele aHanuaaTopel CO. B crnyyae npon3BofcTBa BoAOPOAa NapoBLIM PUGIOPMUHIOM
C nocnenyoLlen o4MCTKOW B npouecce KopoTKouuknosow agcopbuvn (KLA) aHanusatop fornmkeH ObiTe Ha BhIXo4e 13
6noka KUA Bo nabexaHve 3arpsasHeHuss 06opyaoBaHUa HKE Mo NOTOKY.

C.3 AHanus napTum

PekomeHgyeTtcs npoeoauTe oT6op npob Bogopoaa u ux nabopaTopHbI aHanuWi Ha ONpeAeneHue HanMuusa Beex
BWAOB NpUMecel, NnepevmcneHHbix B Tabnuue 3, ¢ uenesto koHTpona cogepxanua CO. MNpoby naptum cnegyet otbupate B
norpaHu4Hol To4ke. YactoTy otbopa npob u aHanvs onpegenser nocTaswuk Bogopoga. Cnedyet NpUMeHATbL aHanuTu-
Yeckue MeTofbl, onucaHHble B 6.2 1 6.3.

Mpunoxexnune QA
(cnpaBouHoe)

CBE,D,EHHH O COOTBETCTBMM CCbINIOYHbLIX MeXOYHapoaHbIX CTaHOapTOB
HaynOHanbHbIM CTaHgapTam

Tabnwuua OA.1

OB03Ha4YEHNE CCbINOYHOro CreneHb ObosHa4eHne 1 HaUMEHOBaHNE COOTBETCTBYIOLLETO HALMOHANLHOMO
MeXYHapogHoro ctaHgapTa COOTBETCTBUA craHgapTa
1ISO 19880-8 — *
ISO 21087 IDT [OCT P MCO 21087—2023 «la3zoBbli aHanv3. MeToabl aHanuaa Bo-
AOpOoOHOro Tonnmea AnA TONNUBHBIX 3NeMeHTOB C I'IpOTOHOOﬁMeHHbI-
MW MeMBpaHamm»

* COOTBETCTBYIOLLMIA HAUMOHambHLIM CTaHAapT OTCYTCTRYET. [10 ero NpMHATUA pekoMeHayeTcA NCMomnb3oBaTth nepe-
BOA Ha pyCCKHﬁ A3bIK AaHHOIo MeXxayHapogHoro ctaHgapra.

MpumevyaHue — B HacToAwern Tabnuue Mcnonb3oBaHo cneayolee ycnoBHoe o0603Ha4YeHWe CTeneHn cooT-
BETCTBUS CTAHOAPTOB:
- IDT — MAEHTUYHLINW CTaHAapT.
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