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MNpepgncnoBne

1 PABPABOTAH ®egepanbHbiM rocyfapCTBeHHbIM aBTOHOMHbLIM yuypexaeHuem «HayyHo-uccneposa-
TENbCKUIA MHCTUTYT «LLeHTp 3KONOrnM4yeckoin NPOMbIWAEHHON NONUTUKU» (PTAY «HUN «LLIDMM»)

2 BHECEH TexHuyeckum KomuteToMm no ctaHgapTtusauum TK 113 «Hawmnydywuve [OCTynHbIe TEXHOMO-
TnMm»

3 YTBEPX/JEH W BBEJEH B EMCTBUE MMpukasom defepasbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynvpoBaHuio 1 MeTponornun ot 21 Hoabpa 2024 r. Ne 1727-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALLEro cTaHgapTa YyCTaHOoB/eHbl B cTaTbhbe 26 defepasibHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B eXerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoHHOM ykasaTene «HauuoHasibHble CTaH4apThl», a ouLManbHbli TEeKCT U3MEeHEeHWUN
N NonpaBoK — B eXeMeCSAYHOM WMH(OPMALUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) WM OTMEHbl HACTOALLEro cTaHjapTa CooTBeTCTBYLee yBeJoMeHne byaeT
ony6/iMKoBaHO B Gvkanliem BbINyCKe eXeMecA4YHOro WMHGOPMaUNOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yseoMNeHe N TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmnoHHON cucTeme o6Lero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
T EeXHUYEeCKOMY perynnpoBaHuio U MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© OdgopmneHne. dPrey «MHCTUTYT cTaHfapTmM3ayum», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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BBepgeHne

Mpeobnagatowas Touka 3peHNs 3KCNepTOB B 06/1aCTM KaMmaTa, OTpaxeHHas B matepuanax Mexnpa-
BUTENbCTBEHHOW FPynnbl 3KCMNEPTOB MO M3MEHEHMWIO kanmaTa [1], cBA3bIBAET BbICOKME TEMMbl pPOCTa CpefHei
TemnepaTypbl 3€MHOlM NOBEPXHOCTU C YBE/IMYEHUEM KOHLUEHTpaLWil NapHWKOBbLIX ra3oB, BbI3BaHHbLIX aHTPO-
noreHHbIMn aktopamu. OgHUM M3 KIOYEBbIX TpeboBaHWii MapuKCKoro cornaweHus no Kaumarty sBnAseTcs
paspaboTka 1 peanunsaynsa HaLMOHabHbIX CTpaTernii LO/ITOCPOYHOTO Pa3BUTUS C HU3KUM YPOBHEM BbiGPOCOB
NapHWKOBbIX FA30B AJ11 CHKEHUS PUCKOB KIMMATUUYECKUX U3MEHEHUW O/ HaceneHns 1 aKoHoMuku. K uncny
OCHOBHbIX 3a4ay KAMmaTuyeckon nonntukn Poccun, 0603HAUYEHHbIX B KnumaTnyeckon gokTtpuHe Poccuiickoi
denepaunmn, OTHOCATCA co3faHUe PerynATopHbIX U 3KOHOMWUYECKUX MEXaHU3MOB AN peanu3auun Mep no
COKpalleHUo 1 NpeaoTBpalleHN0 BbIGPOCOB MapHMKOBLIX Fa3oB, a TakKXe M0 YBE/IMYEHUKD WX NOrI0WeHns
[2]. OcHOBbI NpaBOBOro perynanpoBaHNA OTHOLWEHUI B chepe XO3AWCTBEHHON AeATeNbHOCTU, CONPOBOXAaA-
louielica BbiIbpocamy NapHWKOBLIX ras3oB, ONpenensarTcs 3akoHOM «O6 orpaHMyYeHnn BbIGPOCOB MapHUKOBbIX
rasoB» [3]. LleneBoil cueHapuin CTpaTerum coumasibHO-3KOHOMUYECKOro pa3sutusa Poccuiickoit depepauumn c
HU3KMM YPOBHEM BbIOPOCOB NapHMKOBbIX ra3os A0 2050 roga [4] B kKayecTBe OA4HOTO M3 MHCTPYMEHTOB CHUXeE-
HUS BbIBPOCOB NMapHUKOBLIX ra3oB npefycmaTpuBaeT BHeAPEHWEe TEXHONOTWMA C HU3KUM YPOBHEM BbIGPOCOB
NapHMKOBbIX Fa30B W BbICOKO 3HEProaPEeKTUBHOCTbIO B YI/1EPOAOEMKMX OTPaC/siX NPOMbILWIJIEHHOCTH, a
B KayecTBe MexaHu3Ma peanusauum — pas3paboTKy 3akoHOAaTesbHOW 6a3bl CTUMY/IMPOBAHUA NPUMEHEHUS
Taknx TEXHO/OTUIA, BKAOYAA YCTAHOB/IEHUE WHAMKATUBHbIX MOKa3aTesieli BbIGpOCOB MapHUKOBbLIX ra3oB B WH-
hopMaLMOHHO-TEXHNYECKUX CMpaBOYHMKAX NO HAUYYLIUM AOCTYMNHbIM TEXHOJIOTUAM.

B uensx peanusauyun Ctpaterum [4] u nopyyeHnit MpaButenbctea Poccuiickoli ®egepaumnn [5] B pamkax
aKkTyannsaunm nHopMaLnoHHO-TEXHUYECKUX CMPaBOYHUKOB MO HAU/yYLWUM AOCTYMHbIM TEXHONOMMAM npej-
ycmaTpuBaeTcsl NpOBeAEHME HaLUMOHa/IbHOrO OTpac/ieBOro 6eHYMapKuHra A/si yCTaHOB/IEHUS UHAUKATUBHbIX
nokasatesieii yaenbHbIX BbIGPOCOB NMapHUKOBbLIX Fa30B.

HacTtosawmin ctaHgapTt sABASETCA METOAUYECKMM [LOKYMEHTOM, B KOTOPOM COAepXaTcs pekoMeHzauuu
Nno NpoBeAeHN0 BeHUMapKNHra yaenbHbIX BbIOPOCOB NapHUKOBBLIX ra3oB A8 OTpac/vM NpouM3BOACTBA Heopra-
HUYECKNX XMMNYECKNX BELLECTB.
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HAUMOHANBbHBIN CTAHAOAPT POCCUWCKOW SEALEPALUNWN

HANNYYLWNE OOCTYMNHBIE TEXHONOI MU

MeToauueckre pekomeHaauUmmy Mo NPoBeAeHN0 6eHUYMaPKMHTA yae/lbHbIX BbIGPOCOB NapHUKOBbIX
ra3oB [/1s OTPac/iv NPON3BOACTBA HEOPraHNYECKUX XMMNUECKMX BELLECTB

The best available techniques. Guidelines for benchmarking of greenhouse gas emissions
for inorganic chemicals industry

Jata BBepeHuna — 2025—01—01

1 O6nactb NpPMMeEHeHUs

HacTosAwwmii cTaHgapT ycTaHaB/MBaeT OCHOBHble MeToAuYyeckue Moaxodbl M pekomeHaauuu no npose-
OeHNl0 6eHUMapKuHra yaenbHbiX BbIGPOCOB MapHUKOBbLIX ra3oB A oTpac/y NPou3BOACTBA HEOpPraHMYecKnx
XUMUYECKNX BELLECTB C Lie/Ibl0 YCTAHOB/IEHUS MHAMKATUBHbLIX NokasaTenein ux yaenbHbliX BbiIGPOCOB B MHOP-
MaLMOHHO-TEXHUYECKNX CMPaBOYHMKAX MO HaUMYYLIUM AOCTYMNHbIM TexHosormam «MponsBoacTBO TBEPAbIX
U OPYTUX HeopraHu4ecknx XMMUYecknx BellecTB», «[MPOM3BOACTBO ChneluanbHbiX HEOPraHUYecKnX XMMuka-
TOB», «[1POM3BOACTBO MPOUYNX OCHOBHbIX HEOPraHUYECKUX XUMUYECKNX BELLECTB».

HacToawwnii ctaHgapT npefgHasHadyeH AN CPaBHUTENbHOTO aHanu3a 3(EeKTUBHOCTM MPUMEHSEMbIX
TEXHOMOTNIA HA NpeanpUATUSIX N0 NPOU3BOACTBY HEOPraHUYECKUX XUMUYECKUX BeLLEecTB.

2 HopMaTuBHbIE CCbIIKU

B HacTosWwem cTaHgapTe MCNosib30BaHbl HOPMATMBHbLIE CCbINIKM Ha clefyluwue HauuoHaslbHble CTaH-
[apThbl:

FOCT P 113.00.11 Haunyuywwue JoCTynHble TexHonornn. MNopsagok nposefeHnss 6eHYMapKuHra ygenb-
HbIX BbIGPOCOB MapHMKOBbLIX FA30B B OTPAC/IAX MPOMbILIEHHOCTH

FOCT P NCO 3534-1 CraTtuctuyeckme metoabl. CrioBapb M yC/noBHble 0603HavYeHus. Yactb 1. Obume
CTaTUCTMUYECKNE TEPMUHbI U TEPMUHbI, UCNOJIb3yEMble B TEOPUN BEPOATHOCTEN

MpumMmeyaHue — lpu NO/IB30BAHUM HACTOSILLMM CTaHAAPTOM LiesIecooGpasHo NpPOBepUThL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHPOPMALIMOHHOI cUCTEME OB6LLEro Mo/b30BaHUS — Ha ohuLpasibHOM caiite deaepasibHOro areHT-
CTBa MO TEXHWYECKOMY PETYIMPOBaHUI0 U METPOJIONN B CETV VIHTEPHET WM MO €XerofHoMy MHDOPMAaLMOHHOMY yKasa-
Teno «HauyoHasbHble CTaHAAPTbI», KOTOPbIA ONy6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBapsi TEKYLEero rofa, W no Bbinyckam
€XEMEeCSYHOT0 MHGIOPMALMOHHOTO yKasaTens «HauyoHalbHble CTaHAapPTbh» 3a TEKYLLWIA rod, EC/M 3aMeHEeH CCbIfIoUHbIi
CTaHAapT, Ha KOTOpbIii AaHa HedaTMpOBaHHAs CCbiKa, TO PEKOMEHAyeTCs MCMo/b30BaTh AelCTBYIOLLY0 BEPCUID 3TOTO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B AaHHY BEpPCU0 U3MEHeHUIA. Ecnv 3aMeHeH CCbI/TOUHbIV CTaHaapT, Ha KOTopblii
[JaHa JaTupoBaHHas CCblka, TO PEKOMEHAYETCsl MCMosIb30BaTh BEPCUIO 3TOrO CTaHZapTa C yKasaHHbIM Bbille FroAoM yT-
BEpPXAeHUs (MPUHSTUS). ECin nocne yTBePXAEHUs! HACTOSILEro CTaHAapTa B CCbIOYHbIA CTaHAAPT, Ha KOTopbIi AaHa
[JaTMpoBaHHas CCblfika, BHECEHO M3MEHeHWe, 3aTparvBatollee NnosiokeHe, Ha KOTOpoe aHa CCbifka, TO 3TO MOJIOKeHUe
PEKOMEHAYETCS MPUMEHSITb 6e3 yueTa AaHHOTO U3MEHEHMUS. EC/M CCbINOUHbI CTaHAApT OTMEHEH 6e3 3aMeHbl, TO NoJIo-
XEHVEe, B KOTOPOM fiaHa CCbl/IKa Ha HEro, PEKOMEHAYETCS! NPUMEHSITb B YaCTW, He 3aTparMBatoLLeii 3Ty CCbUKy.

3 TepmuHbI U onpegeneHns

B HacToswWweM cTaHAapTe NpPMMeEHeHbl TepMuHbl no 113.00.11, FOCT P NCO 3534-1, [3], [6], [7].

M3paHve odmumanbHoe
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4 CokpaLleHus

B HacToAweM cTaHgapTe NPUMEHeHbl cneaylolmne cokpaleHus:
M — napHuKoOBbIE rasbl;

NTC — nHOpMaLMOHHO-TEXHUYECKUA CNPaBOYHUK;

HAOT — Haunydywana goctynHas TexXHo/0runsa;

H.y. — HOpMaJ/ibHble YC/I0BUS;

WM — vHAuKaTUBHbIE MokKasaTenu.

5 O6wme nonoxeHusi

CTpaterus [4] npeagnonaraet UHEPUUOHHLIA 1 LeneBoi (MHTEHCUBHBLIN) CLEHapUXN pa3BUTUS.

VIHEPUMOHHBIV cueHapuii npeanonaraeT COXpaHeHue TeKyW X 3KOHOMUYECKUX YKIafoB W OTHOLWEHWN
npyv NNaHOBOW MoAepHu3auuy Npon3BoLCTBEHHOIo obopyaosaHusa. O4HUM M3 MEXAHW3MOB TEXHONOITMYECKOo-
ro pasBuTnAa sBNAeTcA nepexof K mcnonb3oBaHuwo HAT. Mpu 3TOM He paccmaTpuBaeTcs ycTaHOBJIeHWe Mo-
KazaTtenei ygenbHbix BblopocoB NI 1 ux ganbHeinwee npaBonpumeHeHne. VIHEPUMOHHLIA cueHapuii 6e3 go-
NOJSTHATE/IbHBIX KOPPEKTUPYIOLWMX MEP He MO3BOASET AOCTUYb YI1€POAHON HEeWTPasbHOCTL.

B pamkax ueneBoro (MHTEHCMBHOIO) CLeHapus nnaHupyeTcs pocT 3KOHOMUKM K 2050 rogy Ha 60 % ot
ypoBHA 2019 roga v Ha 80 % oT ypoBHSA 1990 roga npu ymeHblieHnn Bbl6pocoB MMl ¢ gocTmxeHnem b6anaHca
Mexay amuccussmu NI aHTPONOreHHOro NPOUCXOXAEHUSA U UX NOrnouweHnem He nosgHee 2060 roga. [aHHbIi
CueHapuili npegnonaraetT BHeApPeHWE B Hanbosee yrnepogoemMKnx OTpacasax MPOMbIWIEHHOCTU TEXHOOMNiA
C HU3KMM ypOBHEM BblI6pocoB NI 1 BbICOKON pecypcHOol adphekTUBHOCTbLIO, BHeapeHue HAT, noapepxky WH-
HOBALMOHHbIX N KIUMaTnyeckn apdekTuBHbIX NpoektoB. B UTC HAT Hapsagy c nokasatensiMum pecypcHoin u
3HepreTMyeckon adhPeKkTUBHOCTM ycTaHaBnuBatwTca WM yaenbHbix BbiGpocos M.

MonoxeHna HaCcTOALWEro ctaHgapTa cojepxaT efuHble MeToAnyeckne noaxofbl K nposefeHuto 6eHu-
MapKunHra yaenbHbix BoibpocoB MI 4N XMMUKO-TEXHOIOTMYECKMX MPOLECCOB, MPUMEHSEMbIX NP NPOU3BO4-
CTBE HEOPraHM4YecKon XMMUYECKONn NpoayKuuu.

6 MeTogonorvs npoBeAeHNs GeHUYMapKMHra yaesbHbIX BbI6GpoCcoB
NMapHUKOBbIX a30B

6.1 STanbl NpoBeAeHUs GeHYMapPKMHIa yaebHbIX BbIGPOCOB NapHMKOBbLIX ra30B

BeHuMapKuHr yaenbHblX Bbi6pocos NI B oTpacan no Npou3BOACTBY HEOPraHWYEeCKUX XMMUYEeCKUX Be-
LecTB cnenyeT BbIMNOMHATL € y4eToM nonoxexuii FTOCT P 113.00.11.

OCHOBHble 3Tanbl NPOBeAeHUs 6eHYMapKuHra:

- bopMMpOBaHME SKCNEPTHOW Fpynnbl;

- onpejenieHne rpaHul, NpoLEeccoB A8 KONMYECTBEHHOro onpegeneHus Bbi6bpocos [N u BbIGOP
MeToguk(n) pacyeTta Bbibpocos [T

- pas3paboTka aHKeTbl gAs cbopa AaHHbIX, HE06Xo4MMbIX A4Na pacyeta Bbibpocos IMr;

- cbop 1 o06paboTKa AaHHbIX, HEO6X0A4NMbIX ANA pacyeTa yaenbHbiX Boibpocos IMr;

- pacuyeTt ygenbHbIX Bbi6bpocos IMr;

- Bepudukaunsa pesynbTaToB pacyeToB yAesibHbIX Bbi6bpocos [T

- NOCTPOEHME KPMBOWN BGeHUMapKuHra yaenbHbix Bblopocos [MT.

6.2 paHunubl pacyeTa yaesibHbIX BbIOPOCOB MapHUKOBbLIX rasoB

Mpn npoBegeHWn GeHUYMAapPKUHIa KOMIMYECTBEHHYIO OLLEHKY yAenbHbIX BblGpocoB I BbINOMHAWT ANA
TEXHO/I0rMYeCcKMx NPoLEeccoB B rpaHmuax, onpegensemMblX 3KCNepTHOW rpynnoi, ¢ yueTom mx onucaHus B ATC
HAT «[lMpoun3BoAcTBO TBEPAbIX W APYrMX HEOpraHn4yeckMx XMmMunyeckux BeliecTB», «[1pou3BoACTBO cheuu-
a/IbHbIX HeopraHM4yecknx XMMukaTos», «[1pPon3BOACTBO MPOYNX OCHOBHbIX HEOPraHUYECKUX XUMUYECKUX Be-
wects» no oxsaty 1 (amuccum M, BO3HUKaOLWME HENOCPEACTBEHHO Ha 06BbEKTE).

6.3 MeToauueckmne Noaxofbl K KOIMUYECTBEHHOW OLeHKe yae/lbHbIX BbIGPOCOB
NMapHUKOBbIX rasoB

Mpu NpoBefEeHUN KOSIMYECTBEHHOW OLEHKU YAesbHbIX Bbi6pocoB MMM AnA Kaxaoro TEXHOMOrMYecKoro
npouecca yuyuTbiBaloT BbIGPOCH AMOKCMAA yriepoaa, o6pa3oBaBlIerocss B pesynbTaTe CXWUraHus yriepoaco-
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Aepxauiero Tonnmea, QyruTMBHbIE BbIGPOCHI AMOKCMAA yrnepofa W MeTaHa, BbIGpPOCbl MeTaHa OT Hefoxora

yrneBogopoOAHON CMecK Ha pakesbHbIX yCTaHOBKax (MpyM Hanuuuum), a Takke Bbl6pPOChbI gMokcuaa yrnepoja,

06pas3oBaBLIEroCst B TEXHONOIMYECKOM npouecce (MOMUMO BbIGPOCOB OT CXUraHWsl TONAMBA — MNPU HaNu4um).
Bbi6pocbl onpeaensaoT 3a oAUH NOSHbIA KaneHaapHbliA rog.

MprmeuyaHune — T[lpu pacyeTe yaebHbIX BbIGPOCOB YUUTHIBAIOT MOSIOXEHUS METOAMKA [8].

6.4 Pacuer YAENIbHbIX BbI6DOCOB MapHMKOBLIX ra3oB B XMMUYECKOM TMNpon3BoacTBe

YaenbHoe 3HavyeHue obpasoBaHusi M paccunTbiBalOT A5 KaXKAOr0 TEXHOMOIMYEeCKOro npouecca Kak
OTHOLUEHME Macchbl 06pa3oBaHHbIX I kK Macce BbINYLIEHHON NPOAYKUUM 3a KaneHAapHblii rof no popmyne

F mghg
(1)
roe E'ghg yAenbHoe 3HayeHne o6pasosaHue I, T C02-3kB./T NPOAYKTA;
Tghg Macca o6pasoBaHHbIX I 3a kaneHgapHbii rog, T C02-3kB.;
mp - Macca BbINyLWEHHOW NPOAYKUUN 3a KaneHaapHblli rog, T.
Maccy obpasoBaswuxcsa Ml paccunTbiBalOT Mo hopmyse
mghg = mCO02gfu + mCO02fu + mCO02fl + TCO2bg + TCO26l+ mCO02fe + TCW4 + mCO2V 2)
roe Tghg mMacca obpa3oBaHHbix MMl 3a KaneHgapHbI rog, T;

T co2giu mMacca fuokcmaa yriepoga, o6pa3oBaBLIErocsi OT CKUraHUs ra3oo6pa3Horo yrneso40po4HOIo
TOonnBa, BKAKYasd TONJINBO neyeim [oxXxuTa, T,

T o mMacca pguokcuga yrnepoga, o6pas3oBaBlIerocs OT CXWUraHus >XWAKOro YriesBof0pOAHOro
Tonnuea, T;

T oo Macca Aumokcuga yrnepoga, o6pasoBaBLllerocs OT CKUraHusa yrneso0poAHOro rasa, nogaHHoro
Ha pakenbHYH YCTaHOBKY B rpaHuuax npouecca, T (ecv NPUMEHNMO);

Tcozmy mMacca guokcuga yrnepoga, obpasoBaBllerocs oT yrieBoLopoOAHOro rasa, Ucnosib30BaHHOro B
npoLecce BKayecTBe TOMMBa Npy BCNOMOraTe/sIbHOM NOJlyYeHUN TENIOIHEPTUN NN TEHEpPaL UK
3N1eKTpo3Heprum (Hanpumep, KOTes, Tenso3/eKTPoLEHTPasb) B rpaHuuax npouecca, T (ecnu
NPUMEHNMO);

Tcoon mMacca Auokcupa yrnepoga, 06pa3oBaBLIErocsi OT CXUTaHUA >XUAKOFO YrieBoA0pOAHOro
TOnAMBa, NCMNOJSIb30BAHHOIO NpY BCMOMOraTe/IbHOM MOJIyYEHUW TENJIOSHEPINU UNKN TEHEepaLUn
3/1eKTpPO3Heprun (Hanpumep, KOTes, TEMN/I03/1IeKTPOLEHTPasb) B rpaHuyax npouecca, T (ecniu
NPMMEHNMO);

Tcove mMacca Auokcupa yrnepoga, obpas3oBaBlUlerocsa B TexXHOMOrMyeckom npouecce, T (NOMUMO

avokcuga yrnepoga OT CKUraHusa Tonamea m YrmTUBHbIX BbIGPOCOB);

TcH4 Macca meTaHa, o6pa3oBaBLlIErocs Ha oakesibHON yCTaHOBKE W/IM B TEXHOIOTMYECKOM npouecce
B cOoCTaBe (PYrMTuBHbIX BblGpocoB, T C02-3kB.;

Tcoa Macca guokcuga yrnepoga B coctaBe (pyrMTuBHbIX BbIGPOCOB, T.

Maccy meTaHa onpefenfalnT ¢ y4eTOM 3HaYeHusa noteHuuana rno6anbHOro noTensieHnsa no q)opmyne

T cH4=fmCH4p + °’01PcH4 "' (Nc'it vt + Nc-f/ vfikub)l ' GWPCH4, (©)]
rae s7fChd - Macca mMeTaHa 3a kaneHgapHblid rog, T C02-3kB.;
gwp@#} - noTteHumnan rnobanbHOro NOTENNEHUS A1 MeTaHa, NpUHUMaemMoe 3HavyeHne 25 B COOTBETCTBUM

c meToaukoli [8];
m CH4p - BbIGPOC MeTaHa Mo AaHHbIM NpeanpusaTus, T,

MOnsipHast AoNs MeTaHa B yINeBOAOPOAHOM rase, NogaBaemMoro Ha pakesbHyl yCTaHOBKY, %;

3
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Nc t — monspHas fona metaHa BYr1eBO4OPOAHOM rase, nofLaBaemMoro Ha TeXHONornyeckne onepaymmu
1 (6e3 cxuraHna n 6e3 KoHsepcuwn), %;
Vfi — o06bem yrneBofopoAHOrO rasa, NnogaHHOro Ha pakesibHy YCTaHOBKY, TbiC. M3;
Vt — o6bem yrneBofOpPOAHOrO rasa, MOAAHHOrNO Ha TeXHO/IorMvyeckue onepauymn (6e3 cxuraHua un
6e3 KoHBepcumn), Tbic. M3;
Kb — KoathuumneHT Hegoxora Ansa akenbHOn ycTaHOBKM (NMpUHMMaeMbllii no ymondanuio 0,005 B
COOTBETCTBMU C Tabnuuein 2.2 metoauku [8]);
PcH4 — nnoTHocTb mMeTaHa npu H.y. (0,7170 kr/m3).
MpumMeyaHune — Hy.— HOpMa/ibHble YCNoBUA: AasneHne — 101,325 kMa u Temnepartypa — 273,15 K (0 °C).

Maccy avokcuaa yrnepoaa, o06pa3oBaBLIErocs B pesysbTate CKuraHus ra3oo6pasHoro yrneBoAopoaHo-
ro TONAMBa, paccyuTbiBalOT No opmyne

mCOXjfu = vgfu ' 0,01(NCL + 214Cr + 3NCs + 4Ng4 + 5Ng5+ 6NGCet+ + Nco + NCq2) mpCO02, 4

roe rCQ2gfu — macca guokcuga yriepoga, o6pasoBaBLlUerocs OT CXUraHusi ra3aoo6pasHoro yrieBofopos-
HOro TOMAMBA, BKAOYAsA TOMNAMBO Meyel AoXuTa, 3a KaneHgapHblii rog, T;

VgfU — o6bem Tonauea, nofaHHOro Ans obecneyeHms nogeoga Tenna, Teic. M3;

NCi, Ng2,... NCet+, NcO, NCg2— monspHas p[ona cooTBeTCcTByWLWMUX Yyranesogopogos wam CO, CO02
B TONNuBe, %;

pC02 — nnOTHOCTb Anokcuaa yrnepoga npu Hy. (1,9768 kr/m3).
Maccy gnokcuga yrnepoga, obpasosasluerocs oT yr/ieBo40poAHOro rasa, MCMnosib30BaHHOro B Ka4yecTse
TonAvBa Mpu BCMOMOraTesibHOM MOJIyYEHUN TENSI0OSHEPTUMN UAN TeHepauun 3M1eKTPOIHEePrMn paccunTbiBaloT

nogo6HbIM 06pasom.
Maccy agnokcuga yrnepoga ot hakesibHbIX YCTAHOBOK paccyuTbiBaloT no hopmyne

™Co2/7= V0,01 (NCO2 + (NCi + 2NC2 + 3MC3 + 4NC4 + 5NCs + 6NGe+ + Nco) » (1 - kub)) *pc02,  (5)

rae rncoZi — Macca guokcuga yrnepofa ot hakesibHbIX YCTAHOBOK 3a KaneHfapHblid rog, T,
Vi — o6bem yrneBoAopoAHOro rasa, nofaHHoro Ha hakesibHyl YCTaHOBKY, ThbiC. M3;

Nc , Nc .... Ng6+, Nco, NCo2— mMonapHas [os19 COOTBETCTBYHLWMX yrnesogoponos uanm C02 s tonnuee, %;
Kb — KO3phuumMeHT Hepoxora ANna pakenbHoW ycTaHOBKM (MpUHUMaeMblil no ymondaHuwo 0,005

B COOTBETCTBUM C Tabnuueii 2.2 meToaukn [8));

Pqo2 — nnoTHoCTb Agnokcuaa yrnepoga npu H.y. (1,9768 kr/m3).

Mpu OTCYTCTBUM AAHHBIX OT NPeanpusaTUiAi 0 cocTaBe YrNeBOLOPOAHOrO rasa UCMnosb3yT YCPeaHEHHbI
COCTaB, 3HAYEHUsI CofepXaHnsi KOMNOHEHTOB NMPVHUMAET 3KCNepTHas rpynna.
®yruTrBHbIE BbIGPOCHI AUOKCMAA YIiepofa onpefensioT no opmye

TCO2l= Pco2~co2tt ®

roe niCo2 — wmacca gnokcuga yrnepoja B coctaBe (pyrMTUBHbLIX BbIGPOCOB, T;
Pgo2 — nnoTHOCTbL Anokcuga yranepoga npu H.y. (1,9768 kr/m3);
NCoZX — wmongapHaa [ons Auokcupja yrnepoja B YrneBogopojHOM rase, nojaBaeMoro Ha
TexHosiornyeckue onepauunm (6e3 cxuraHua n 6e3 kKoHsepcun), %;

Vt — obbem yrneBofOpPOAHOrO rasa, NoAaHHOrO Ha TexHosnornyeckne onepauumm (6e3 cxuraHua u
6e3 KoHBepcun), Toic. M3.

Maccy pauvokcuga yrnepoja, 06pa3OBaBLIJ9FOCF| OT CXUraHuna XunAakKoro yrnesogopogHoro Ttonsivea

mco2fw a Takxe OT XWAKOro yrneBoAopoAHOro TONAnBa, MCNO/Ib30BAHHOTO NPV BCMOMOraTe/ibHOM MOyYeHum
TEN/I03HEPTUY WU FeHepauun 3n1eKkTpoaHeprum T CO2W/, onpeAenstoT ¢ NCNO/Ib30BAHWEM AaHHbIX OT Npeanpu-
ATUIA O CXMTAeMOM XMAKOM TOMANBE WKW C UCMNOMb30BaHWEM KOa(h(ULUNEHTOB NMepeBoda pacxoja Tonsuea
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B aHepreTuyeckne egnmHuLbl, KoaghuumeHToB BbiGpocoB C0O2 1 cogepxaHusa yrnepoga no smgam Tonauea,
npuMBeAeHHbIM B Tabnnye 1.1 metoauku [8].

Maccy gunokcuga yrnepona, o6pa3oBaBlUerocsi B TexHonormyeckom npouecce (mc02fe, nomnmo Anok-
cuaa yrnepoga oT CXUraHus TonsmeBa U pyrMTUBHbLIX BbIBPOCOB), ONPeaensitoT ¢ yYeTOM NOJSIOXEHUA MeToan-
kn [8].

7 3ak1iounTeNIbHbIE MOJIOXEHUA

Ha ocHoBaHuM pe3ynbTaToB OTpac/ieBOro 6eH4YMapkuHra Asas npou3BOACTBEHHbIX NPOLLECCOB A5 OT-
pacnu npou3soAcTBa HEOPraHNYEeCKUX XMMNYECKNX BEWEeCTB MOryT 6biTb YycTaHoBNEeHbl UM yAenbHbIX BbIOPO-
coB Ml aByx ypoBHel: BepxHuit ypoBeHb UM (UM 1) n HMWKHUIA yposeHb UM (UM 2). Mopxogbl K ycTaHOB/IEHUID
MM 1 mn UM 2 unn 06 ykasaHuyM cnpaBOYHOW MHOpMauMM No yaesnbHbIM nokasatensam Bbi6pocos M B UTC
HAOT onpepenseT aKcnepTHas rpynna c y4eTom MOJIHOTbl COOGPAaHHBIX AaHHbIX U 0COOEHHOCTEN TEXHOOTUNN.
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