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BUKOPUCTAHHSA BIOIA3Y TA AlIOKCMAY BYINELIO

(57) Pedpepar:

MMocT-mMaviHiHrOBMI iHTErpoBaHWI KOMMNMEKC AN nig3emHoro 3bepiraHHs | BUKOPUCTaHHS Giorasy Ta
Jiokcnagy Byrneu MiCTUTb BUCHaXEHe Nig3eMHe CXOBMLLE BYrNEeBOOHIB i3 CTPYKTYPHMMU nacTkamu,
GnOIAOHENPOHUKHI  KOHTPONbHI FTOPU3OHTU Hag nnacTtaMmu-KonekTopamu, CBEPANOBUHU Pi3HOro
TEXHONMOrNYHOro MNpu3HaYeHHs Ansi 3akavyBaHHA Ta BMOoOOyBaHHA rasy, Bigbopy nnacTtoBoi Boaw,
Ha3eMHi MOAyri OYMCTKU Ta OCYLLYBaHHSA rasiB, KOMMNPECOPHY CTaHLit0, BHYTPILLUHI TEXHOMOriYHI MiHil
Ta HakonuyyBarnbHi pe3epByapu, MoAdynb eHepro- i TennoBogo3abesneyeHHs. Komnnekc MicTuTb
HaszemMHy 6iora3oBy CTaHLil0 Ta CXOBMLE 3i CBeEpASiOBMHAMW AN pO34iNbHOr0 3akadyBaHHS,
3bepiraHHa Ta BMAOoOyTKy Oiorady i pgiokcuay Byrneuto, mMogyni gerasaudii nnactoBoi Bogu Ta
po3ineHHsa rasis, CUHTE3y aMiaky, OTPMMaHHA MeTaHonNy Ta AUMETUITOBOrO eTepy.
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KopucHa mogenb HanexuTb A0 HadTorasoBoi MNPOMWUCHOBOCTI, eKcnrnyaTtauil BUCHaXeHUX
BaratonnacrtoBux nigseMHmx cxosuw, npupogHoro rasy (MCI), oo sKkoro HanexuTb BYrnNeBOAHEBUN
noknag, i aki OouinbHO BMKOPUCTOBYBATK ANsl PO3MISIbHOINO 3akadyBaHHS | 30epiraHHs y reonorivHi
CTPYKTYpHi nacTku (nnacTtu-konektopu) Oiorady Ta giokcmay Byrneuid CO2 3 iX HaACTyMmHUM
BMOOOYTKOM i OTPUMaHHAM KOPUCHUX NPOAYKTIB, 30KpeMa amiaky, MeTaHosny, QUMEeTUIOBOro eTepy.

Mpouec gekapboHisauii nepegdavae KOMMMEKC 3axoaiB, CNPSIMOBAHUX Ha 3MEHLLEHHS LKIAMMBUX
BUKMAIB Aiokcuay Byrneuto B atmocdepy. [o npuknagy, Ha odlopHoMy pogoBuuli Sleipner West
(CneiinHep - MPOEKT y MOPCHKIiA CONEHOCHIN dopmauii) B Hopserii peanizoBaHu NPOEKT LWOA0
TpuBanoro 36epiraHHa CO:z B nig3eMHOMY TreOnoriYyHOMY CXOBULLi Ta HACTYMHOrO0 Ha3eMHOro
BUKkopuctaHHa - Carbon Capture, Utilisation and Storage (CCUS). Y CLWA TexHonorio CCUS
BUKOPUCTOBYIOTb Ans iHTeHcudikauii Bugobytky HadTtu, konn CO2 3akayyloTb Y BUCHaXeEHi nnactu, a
TakoX AN BMPOOHUUTBA MeTaHomMy Ta iHWWuX BUAIB CUHTETMYHMX nanue [1]. Y 1969 p. B YkpaiHi
BrepLue 6yno nposeaeHO AOCMIAHO-NPOMUCIOBE 3akadvyBaHHs rasy y BupobneHi XIV-XV npogyKkTueHi
ropu3oHTn Yrepcbkoro pogosuwia (Jflesiscbka o6n.). MNpu ubomy 6yB BUKOPUCTaHUI cTapui POHA
CBEpAnoBUH i HasdBHe oOOnagHaHHA, $IKe BMKOPMUCTOBYBArocs npu po3pobLui LbOro rasoBoro
pogoeuwa. KoHcTpykuia Bcix enemeHTiB MNMCIT Ta TexHomnoris ix ekcnnyaTauii NOBMHHI 3abe3nevyBaTu
MiHiManbHO MOXITMBUI TEXHOFEHHUW BNAMB Ha NpPUPOOHE cepefoBulle - Hagpa, nig3emMHi Boau,
r'pyHTH i atmocdpepy. MNicnsa TpaHcnopTyBaHHA CO2 36epiraeTbCcst B MOPUCTUX FEONONYHUX MnacTax 3i
CTPYKTYPHMMMU i30M1bOBAHNMKN NACTKaMu, WO 3a3BMYai po3TaLloBYOTbLCSA Ha rmMnbuHi Ginbwe 800 m, ae
TUCK Ta Temnepatypa 3mywytoTe CO2 nepebyBaTtun y pigkomMy cTaHi. [lo npugaTHUX Micub 36epiraHHs
MOXHa BiOHECTM KOMWLIHI pogoBuwia rady Ta HadTh, rmmboki coneHocHi dopmadii [2]. Cnig
3ayBaxutn, wo CO2 po3rnsgaeTbCs TaKOX $SK [HKEpero BYrneu, anbTepHaTMBHE BUKOMHOMY.
ManbyTHi nepcnektuBu ckopoyeHHs emicii CO2 BKMIOYATUMYTb TakKOX PO3POOKYy HOBWUX CTpaTerin
BVKOPUCTaHHS [AIOKCMAY BYrMeul B eHepreTuui i ofaepXaHHi UiHHMX XimidHmx npogykTis. Cepeg
OCTaHHiXx ocobnuBa yBara npuginseToca nepetsopeHHio CO2 B AMMETMIOBUMIN €Tep - €KOMOriYHO
ynCcTe anbTepHaTMBHE OM3ENbHE NanuBO, @ TaKOX MPOMDKHUA NPOAYKT ANst BUPOOHULUTBA GEH3MHY,
apomaTudHMX BYrneBogHiB, onediHiB, AgietTuncynbdaty, metunauetaty Towo [3]. Bigomi Takox
po3pobneHi B YKpaiHi TeXHONOriYHi MPOEKTM OTPUMaHHSA "3eneHoro" amiaky Ta MeTaHony 3
BUKOPUCTaHHAM TBepgonanueHux enemeHnTie SOEC gns reHepadii BOOHIO ik BUXiOHOI CMPOBUHK OIS
OTPUMaHHA uUuX npoaykTiB [4]. IcHytoudi cnocobu cninbHOro BMPOOHMLTBA METaHONy Ta amiaky
BKIOYalOTb B cebe, SK MpaBumno, napanenbHi npouecu, B SAKUX 3arafibHa CceKuisi pudopMiHry
BUKOPUCTOBYETLCA ANs1 OTPUMAHHSA CUHTE3-rasdy, KU pOo3aiNsaeTbCa HA OKPEMi MOTOKM, OOMH 3 SKUX
BMKOPUCTOBYETBLCH ANS CMHTE3y MeTaHony, a iHWWN - and cuHTesy amiaky [5, 6]. PecTpykTypunsauis
ripHM4o406yBHOI MPOMMCIIOBOCTI B KOHTEKCTi AekapOoHisauii npuM3BOAMTL A0 3aKPUTTH BYriMbHUX
LIaxT, WO CMOHYKae OO aHanidy MOXMIMBOCTEN BUKOpPUCTaHHA waxTt sk MCI. 3akopgoHHUn ocBig
nokasye Taky MOXMMBICTb 30epiraHHs NPMPOOHOro rasy B LUAXTHUX NyCTOTax i y BYriNIbHUX nnacrax.
MpoTte ctBopeHHs MNCI™ y BUpobneHux waxrax € pusnkomM 3mMiHM HaBKOMNWLIHBLOTO cepeaoBuLla nig vyac
ekcnnyartauii. Bigomi gBa Micua posTallyBaHHA NiA3EMHOro CXOBULWLA rasdy Ta MpedcTaBreHo ix
€KOHOMIYHY OUiHKY iHBecTuuUin. [o npuknagy, MOXNUBICTb NEPETBOPEHHS LWaxTW Ha nig3emHe
cxoBulle rasy y Bepxnin Cinesii (Momnbwa) nokasaHo B poboti [7]. B YkpaiHi Bxe € npuknag
3aXOPOHEHHS Y reOrOoriYHi CTPYKTYpi Biorazy Ans HaKONWYEHHS i ManbyTHLOrO BUKOPUCTAHHS, TOMY
TEXHIYHWI iHTEepec OO 0AHOYAaCHOrO (IHTErpoBaHOro) 3axopoHeHHs Giorady Ta CO2 BMHMKAE BHAcCNigok
notpebu nigBMWNTM eHeproedeKkTUBHICTb Ta BpaxyBaTW BuLLY UiHYy Ha amiak, MeTaHon Ta iHLi
NPOAYKTY Nepepobku.

Bignomnmn € cnocobu CTBOpEHHs, ekcnnyaTtauii Ta PEeKOHCTPYKUii Nig3eMHMX CXOBUL, rasy vy
BUCHAXXEHNX ra3oBMX, FA30KOHAEHCATHMX i HaTOBUX poOoOBULLIAX Ta BOAOHOCHMX Mnacrax, ki
MICTATb 3akadyBanbHO-BMAOOYBHI CBEPANOBMHM NPOBypeHi Ha NNacT Ang 3akadyBaHHSA Yy nNnacT rasy
Ta 1horo BuMaobyBaHHSA, a onTumanbHy ekcnnyaTtauito [NCI y noknagax 3 npyXHO-BOAOHaMipHUM
PEXUMOM X BUCHaXEHHSA 3AINCHIOTb MNpU cepefHbOMY 3HAUYeHHi TUCKY B CXOBWLLI Ha piBHi
no4yaTKoOBOro TUCKY B noknagi. OgHa 3 ronoBHUX YMOB ONTMManbHOI ekcnnyatadii komnnekcy MNCI -
ue Te, Wo ob'em aktmBHoro rady B NCI mae Oytu B iHTepBani TuckisB Pmax i Pmin, wo nigTpumye
Oe3nepebinHy nogavy rasy B maricTpanbHWiA ra3onposig, Akun obcnyroByetbes. Lleii 06'em moxe
OyTn 3abe3neveHnii 3a yMOBU OOCATHEHHS cepeAHboro Tucky B MCIT Ha piBHI MOYaTKOBOro TUCKY B
noknagi, kM1 BiAnoBigae TUCKY HaCUYeHHS nignipHMX NnacToBmx Bog MeTtaHoMm [8, 9].

Haibinbw 6nmsbknm aHanorom kopucHoi mogeni € komnnekc MNMIC, oo gkoro BXoauTb nig3emMHe
BWCHaXXEHEe CXOBULLE BYITNIEBOAHIB i3 CTPYKTYPHUMM nacTkamu, roigoHENPOHMKHI KOHTPOMbHI
FOPM3OHTM  Hag  NnacTaMu-KonekTopamu,  3akadvyBanbHO-BUAOOYBHI  CBEPASIOBUMHW  PIi3HOMO
TEXHOSOrNYHOro MpU3HaYeHHs1 Ans 3akavyyBaHHA Ta BuOoOyBaHHA rasy, Bigbopy nnactoBoi BOAMW,
Ha3eMHi MoAyni OYNCTKK rasiB, MOAYrb OCYLLYBAHHSA rasiB, KOMNpPeCcopHa CTaHUis, ra3o30ipHUIN NyHKT,
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BHYTPIlWIHI ~ TEXHOMOriYHI  MiHIl Ta  HakonuiyBamnbHi  pe3epByapn, MOAYNb  €eHepro- i
Tennosogo3abesneyeHHs [10].

BubpaHuni Hambinbll OnM3bKMI aHanor Mae HacCTYMHI O3HaKW, ChiflbHI 3 O3HaKamMu KOPUCHOI
mMogeni, 3okpema:

- BUCHaXeHe NiA3eMHe CXOBWLLE BYrNEBOAHIB i3 CTPYKTYPHUMM nacTkamu;

- pNOIAOHENPOHNKHI KOHTPOSIbHI FOPM30OHTM HaA NnacTaMmu-KoneKkTopamu,

- 3akavyBanbHO-BUA0OYBHI CBEPATOBMHMN Pi3HOrO TEXHOSOMYHOMO MPU3HAYEHHS A58 3aKadyBaHHS
Ta BMOoOYyBaHHSA ra3dy, a TakoX CBepASIoBMHM Ansi BiAOOPY NNacToBoi BOAW;

- Ha3eMHi MoAyri OYUCTKM i OCYLLYBaHHS rasis;

- KOMMpPEeCcopHa CTaHL,isi, a TaKOX BHYTPILLHI TEXHOMOTiYHI MiHiT Ta HaKonNnyyBanbHi pe3epByapu;

- MoAynb eHepro- i TennoBoao3abesneyeHHs.

lMpoTe y BiAOMOMY KOMMMEKCI HE BUKOPUCTOBYIOTBCA HaNEXHWM YMHOM TeOnOrivHi CTPYKTYpH, a
came BGaraTonnacToBiCTb i B3AaEMHOI30MNbOBAHICTb CTPYKTYPHMUX NACTOK BUCHaXeHOoro (BMpobneHoro)
pogosuLla rady 4m HadTu. KpiM LbOro, y BiAOMOMY KOMMNMEKCI BiACYTHI Ha3eMHi ycTaTkyBaHHS AN
OTPVMMaHHS KOPWCHMX MpOOYKTIB B pe3ynbTati nepepobku Ha noBepxHi 30epexeHux rasis, L0
3MeHLUYE ePEKTUBHICTL PODOTHN KOMMIIEKCY.

B ocHoBy KopucHOi Mogeni nocTtaBneHa 3agadva nigBULLEHHS edeKTMBHOCTI poboTM noCT-
MaWHIHFOBOrO reorioriYHOro KOMMIEeKCy Ans OAHOYAaCHOro Mia3eMHoro 36epiraHHsA i BUKOPUCTaHHSA
Oiorasy Ta pgiokcuay BYrneuld Ha HeekcrnyaTOBaHMX, BUCHaXEHMX CXOBMLLAX BYrNEBOOHIB 3
OofHOYacHMUM OOnawTyBaHHAM Ha MOBEPXHi MOAYNIB ANs OTPUMAaHHA KOPUCHMX MpPOJYKTIB 3i
30epexeHnx rasis.

MocTtaBneHa 3agjaya BUPIWYETBCA TUM, WO MNOCT-MAWHIHIOBUMA IHTENPOBAHUM KOMMMEKC Ans
nig3emHoro 36epiraHHa i BMKOpUCTaHHA 6Giorasy Ta Aiokcuay BYyrneul, WO MIiCTUTb BUCHAaXeHe
nig3emMHe CXOBMLLE BYIMEBOAHIB i3 CTPYKTYpPHUMM nacTkamu, nioigOHENPOHUKHI  KOHTPOSbHI
rOPU30OHTM Hag NracTaMu-KoNeKTopamu, CBEPAMOBUHU Pi3HOTO TEXHOSMOrYHOro NPU3HaYeHHsa ans
3aKkadyBaHHs Ta BuaoOyBaHHA rasdy, Bigbopy nnacTtoBoi BoAW, Ha3eMHi Mogyrni O4YMCTKM Ta
OCYLUYBaHHA rasiB, KOMMNPECOPHY CTaHUilo, BHYTPIWHI TEXHOMOorivyHi niHii Ta HakonuyyBanbHi
pesepByapu, MOOyMNb €Hepro- i TennoBogo3abesneyeHHs!, 3rigHO 3 KOPUCHOK MOZENI0, KOMMIIEKC
MiCTUTb Ha3eMHy 0iora3oBy CTaHLO Ta CXOBULLE 3i CBEPAMOBMHAMUN ONA PO3LiNbHOrO 3akadvyBaHHS,
30epiraHHa Ta BuaoOyTKy OGiorasy i giokcuay Byrneut, mogyni gerasaudii nnacrtoBoi Boau Ta
po3aineHHs rasiB, CUHTE3y aMiaky, OTPUMMaHHA MeTaHony Ta AMMETUIOBOro eTepy.

MprYnHHO-HACMIAKOBUIM 3B'A30K MK O3HAKaMu, WO BiOPI3HAOTb Ta XapakTepusyloTb KOPUCHY
Mogenb, | TEXHIYHUM pe3ynbTaToM, KM Byae OOCArHYTUIA, NONArae y HacTynHOMY:

- HazeMHa GiorasoBa CTaHUis y iIHTErpoBaHOMY KOMMMEKCI MiABMULLYE MOro e(PeKTUBHICTb, OCKiMNbKM
cnyrye Oonsi NpoaykyBaHHA ©iorasy (75-55 % wmetaHy, 25-45 % CO2) i nig3emMHoro 306epiraHHsa y
CTPYKTYPHMX NacTkax Ta BUKOPUCTAHHA SAK €HepreTuyHoi cupoBuHWU. KpiM LbOro, iHWYy 4YacTuHy
Oiorasy, 3okpema pgiokcng Byrneuto CO2, BUKOPUCTOBYIOTb, SIK CKNagoBy pasom 3 BogHem Ha, y
TEXHOMNOoriYHOMy npoLeci Ans OTPUMaHHS MeTaHony;

- nig3emMHe cxoBuWe 3i LWOHANMeHLWe [BOMa CTPYKTYPHUMKU nacTkamu HeobxigHo Ans
MYNbTULMKINIYHONO PO3AINBbHOMO 3akavyBaHHSA Pi3HWX 3a BNacTMBOCTAMM rasie - Giorasy Ta giokcuay
BYIMELD B PEXUMi ekcnnyaTauii iHTerpoBaHOro KOMMSEKCY, iXHbOro po3ginbHoro 36epiraHHa Ta
HacTyrnHoro BMaobOyTKy rasiB yepe3 cBepASIOBUHW, siki MPOOypeHi Ha OBi OKpeMi CTPYKTYpPHi nacTku i
BUKOPUCTAHHA rasiB ONnsd peryrnboBaHOro TEXHOSMOMYHOro MpoLecy OTPUMaHHS 3 HUX LiNbOBMX
NPOAYKTIB;

- HasBHICTb MOAyns Aerasauii nnactoBOi BOAM Ta PO3AINEHHs rasiB criyrye Ansa opradisadii
TEXHOMOrYHMX MOTOKIB, SIKi BUKOPUCTOBYHOTb B TEXHOJONYHMX LifsiX, a came: BOAW AN reHepauii
BOOHIO B enektponidepi, a rasis CO2, Hz gns cuHTe3sy mMeTaHony, npu UbOMYy TOpPHOYY YaCTUHY
BMKOPUCTOBYIOTb [N MOAadi Yy MOAOynb €Hepro- i TennoBogo3abesneveHHs Ans BUPOOHMLUTBA
€eKTpoeHeprii Ta Tennoi Boau;

- MOAyNb CWHTE3y amiaky MICTUTb MaporeHepaTtop, MNpu3Ha4YeHuin Ons BMpPOOHWMUTBA napu 3
TeMnepaTypolo 3 nnacTtoBoi BOAM, WO 3MEHLIYE €HeproBuTpatu npu reHepauii BOOHIO B
enekTponisepi 3 TBEPAOOKCMAHUMU KOMipKamMu, SKMA € pa3oM 3 a30TOM BUXIOHOK CUPOBMHOK Anis
npoaykyBaHHa amiaky NHs 3a npouecom Haber-Bosch 3a cxemoto N2+3H2—2NHz; Takox y iHWMN
MOAYNb Cryrye ansg oTpumaHHs metaHony 3a cxemoi CO2+3H2—CH;OH+H20; ana oTpumaHHs
ONMETUNOBOro eTepy 3 MeTaHomny nNpusHayeHun OO0AaTKOBUWA MOAYMb, TEXHOMOriYHa niHis AKoro
3'eQHaHa 3 fniHieto nogadi BOAHIO Bif enekTponisepa.

Y oxepenax naTeHTHOI Ta HayKOBO-TEeXHIYHOT iHchopmMaLlii He BUSIBMEHI BULLLIEHaBeAeHi HOBi O3HaKK
KopucHoi mogeni. Kpim Lboro, HaBeAeHi BULLIE O3HAKM MOCT-MarHIHIOBOrO KOMIMIIEKCY, L0 BiAPI3HSOTb
MNOro Bif KOMMMEKCY - HanbinbL 6nn3bkoro aHanora, € CyTTEBUMU ANA peanisauii Ta goctatHimum ans
AOCATHEHHS TEXHIYHOro pesynbTaTy, KM 3abesneyye KopMcHa Mogernsb.
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TexHiko-eKOHOMIYHUMU nepesaramu NOCT-MaMHIHFOBOr0  KOMMMEKCY €  NigBULLEHHSA
eHeproeeKkTMBHOCTI pobOTM BHACMIAOK 3adiHHA Y KOMMMEKCi roigOHENPOHUKHUX CTPYKTYPHUX
NnacToK BMYEpPNaHOro poAoOBMLLA BYINEBOAHIB ANS OfHOYacHOro 30epiraHHs B HbOMY Jiokcuay
Byrneut i Giorasy Ansg HacTyNMHOro Ha3eMHOr0 BMKOPWUCTaHHS LMX rasiB Arfis OTPUMaHHS KOPUCHUX
NPOAYKTIB: aMiaky, MeTaHoIy, UMETUIIOBOIO eTepy.

Ockinbku B npoueci poboTn NOCT-MaMHIHIOBOIrO KOMMIIEKCY YTUNI3YOTb NMApHUKOBWUIA ras OioKkcua
BYrneuto, sknn 3abpygHioe atmocdepy, TO BUKOPUCTAHHA KOPUCHOI MOAENi € TakoX €KOHOMIYHO Ta
€KOJ0rM4YHO AOLiNbHUM.

KopucHa mopenb MOSICHIOETbLCA KPEeCMeHHsIM, Ha sIKOMy MokaszaHa Ccxema MOCT-MarHiHFOBOro
iHTErpoBaHOro KOMMMeKcy Ans nig3emMHoro 36epiraHHs i BUKopucTaHHs 6iorady Ta AiOKCUHY ByrneLto,
Aae: 1 - BUCHaxeHe nig3emMHe CXOBMLUE BYIMEBOAHIB 3i LWOHaNMeEHLe BOMa CTPYKTYPHUMY NacTkamu;
2 - niHis nogavi giokemay Byrnewo; 3 - HazeMHa GiorasoBa cTaHuist; 4 - niHia nogavi 6iorasy; 5 - niHii
posainsHoro Bigbopy 3i cBepAnoBuH Giorasy, Aiokcuay Byrneuo Ta nnacrtosoi Boau; 6 - Moaynb
Jerasauii nnactoBoi BoAW, PO3AiNEHHs Ta OCYLUEHHA rasiB; 7 - MiHig ropitounx rasie; 8 - niHiga
AerasoBaHoi nnactoBoi Boan; 9 - niHia nogadyi giokenay syrneuto; 10 - MoAynb OYUCTKU Aiokcuay
Byrneuto; 11 - naporeHepaTop; 12 - niHia Harpitol Nnapwu; 13 - enekTponisep ANs OTPUMaHHA BogHto; 14
- NiHis nogavi BOOHIO y MoAyNb CUHTE3Y amiaky; 15 - mogynb cvHTE3y amiaky; 16 - poagintoBad
noBiTps; 17 - niHia nogadi as3oTy; 18 - niHia nogadi BogH y MoAayrb OTPUMaHHA MeTtaHony; 19 -
MoAyfb OTPUMaHHA MeTaHony; 20 - NiHia Nogadi oYMLLEHOrO OioKcuay BYrneLU B MOAY b OTPUMAHHS
MeTaHony; 21 - niHia nogadvi metaHony; 22 - MoAayfb OTPUMaHHS AUMETUOBOro etepy; 23 - Moaynb
eHepro- i TennoBogo3abes3neyeHHs.

Mpuknag pobotn komnnekcy. [1OCT-MaWHIHIOBMIA IHTErpoBaHW KOMMMEKC Ans Mig3eMHOro
36epiraHHsa | BuKopucTaHHa 6Giorady Ta giokcuay Byrneul ue BupobneHe, BUCHaXeHe rasose
nig3eMHe cxoBsuwe 1 BYrMeBOAHIB 3i LlOHAWMEHLUEe [BOMA CTPYKTYPHUMM MacTkamy pasom 3
Ha3eMHUM i nig3eMHMM TEXHOMOrMYHUM yCTaTKyBaHHAM (CBepAnoBMHamu), WO 3abesnevyoTb
OaraTouuKniuHMA pexum poboTu: 3akadyBaHHs, 306epiraHHsi, BMAOOOYBaHHSA rasiB ans HaseMHoil
nepepooku.

KopvcHa mogenb npautoe HacTyNHUM YHOM.

Yepes niHito 2, sika crnony4veHa 3i CiTkolo CBEpANIOBMH 3 AiaMeTpOM HacOCHO-KOMMPECOPHUX Tpyo
diameTpom 88,9 MM, y cxoBulle 1 B OAHY i3 CTPYKTYPHMX nacTtok Ha rmmnbuHy 1500 m 3akadytoTb Ha
36epiraHHa giokcup Byrneuo CO2. Ha noBepxHi obnawToBaHa GiorasoBa cTaHuia 3, sika NpoAayKye
Gioras (75-55 % metaHy CHa, 25-45 % CO2). [ins nia3emMHoro 36epiraHHA B iHLWY CTPYKTYPHY NacTKy
nig3emMHoro cxosuwa 1 no niHii 4 Ha rmMubuHy 800 m 3akadyloTb Gioras. Masm akymynwwTbCS Y
nopuctux (10-20 %) abo B MOPUCTO-TPILLMHYBATUX MOPOAax CTPYKTYPHUX MACTOK, SKi OBOMEexeHi
PNIOTAOHENPOHUKHUMUN  KOHTPOMNBbHUMW TOPU3OHTaMM, 30aTHUX YTPUMYyBaTW | BUBINbHATM ra3. Y
3anexHocTi Big noTpeb cnoxuBaya HaszeMHa GiorasoBa cTaHuid 3 nMpoAykye Takox OGiomeTaH i3
BMiCTOM 98 % MeTaHy, YyacTMHa SIKOro MpW BIiAMOBIAHMX XapaKTepPUCTUKAX HaOXOO4UTb CMOXMBaYy.
Yepe3 BMOoOYyBHI CBEpANOBMHU MO MiHil 5 po3ginbHoro Bigbopy 3i cBepAnoBMH nogatTb Oioras,
Jiokcup Byrneuo Ta nnactoBy Bogy y MoAynb 6 Aerasauii nnacToBoi BOAMW, PO3AINEHHS Ta OCYLUEHHS
rasis. ani yactuHy roptounx rasie (bioras/6iomeTaH) no NiHii 7 HaNpaBnsOTb B MoAyMb 23 eHepro- i
TennoBogo3abe3neyeHHs Ansi BUPOOHWLTBA €eneKTpoeHeprii Ta Tennoi BoAW, sika HagxoauTb B
naporeHepatop 11 Aans BupoObHWMUTBA napu 3 Temnepatypoto 150-170 ©°C. BuKopucTaHHSA
enekTpUYHOro naporeHepaTopa 11, y 9kMi HagxoauTb AerasoBaHa Tenna BoAa no nidii 8 Big mogynsa
23 eHepro- i Tennosogo3abesneyeHHs i 3 AkOro no niHii 12 HagxoauTb BMpobneHa Harpita napa B
ernekTponizep 13, 3MeHLWYye eHeproBuTpaTu Npu reHepadii BogHw B enekTponidepi 13. BogeHb €
BMXiOHOK CUPOBUWHO, SKUIA HagxoauTb no fiHii 14 y moayne cuHTedy 15 amiaky NHs; npu ubomy asot
NPoAyYKylOTb Yy po3aintoBadi nosiTpa 16 i MO TeXHOMOriYHIN NiHia 17 nogaloTe Takox y moaynb 15
CUHTe3y aMmiaky, e 3a TexHonorielo Haber-Bosch 3a cxemoto N2+3H2—>2NH3 oTpumytoTb amiak. 3
enekTponisepa 13 BogeHb Hz no niHii 18 nogatTb B Moaynb 19 oTpMMaHHA MeTaHony, a 3 mogyns 6
Aerasauii nnacToBoOi BOAM, PO34iNEHHS Ta OCYLIYBaHHSA rasis, B MOAYSlb OTPUMAHHA MeTaHony 19 no
niniax 9, 20 ogHovacHo nogatTb Aiokena Byrnewuto CO2, ounileHui Big aomiwok B moayni 10. Takum
YMHOM, Yy Moayni 19 OTpUMYKOTb MEeTaHOn, YTUMi3yluM nNapHUKOBUA a3, 3a CXEMOH
CO2+3H2—»CH;OH+H20, notim no niHii 21 nogalwTs MeTaHON y Mogynb 22, B SIKOMY OTPUMYIOTb
anvetunosun etep C2HsO 3a BigoMum npouecom eTepudpikaLii meTaHony (B nNpucyTHOCTI H2SOu4;
TemnepaTypa npouecy 140 °C).

OTXe, BUKOPUCTaHHS KOPUCHOI Moaeni 3abe3nevye BUKOHAHHSA MOCTaBMEHOl 3a4advi: nigBuLEeHHS
€(EeKTMBHOCTI pOBOTU NOCT-MaMHIHIOBMX reonoriYHNX 00'eKTIB LUNSAXOM BNPOBaMKEHHSI TEXHOSOMYHNX
npoLeciB OTPUMaHHSA BOAHIO, amMiaKy, MeTaHony Ta AMMETWIIOBOrO eTepy i3 3anyyeHHsiM B npouec
biorady/6iomeTaHy Ta NapHWKOBOrO rasdy - [AioKCuay BYyrneu, $SKi - po34ifbHO HAKOMUYYHOThb
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LLIOHaMeHLLe B ABOX MiA3€MHUX CTPYKTYPHUX (PrtoiJOHENPOHUKHMX NACTKax BUCHAaXEHOro cxoBuLia
BYrneBOAHIB.
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®OPMYIJIA KOPUCHOI MOLENI

MocT-MalHIHrOBUI iHTErpOBaHWIA KOMMMEKC AN nig3emHoro 30epiraHHs i BUKOpUCTaHHA Giorady Ta
giokcuay Byrreul, WO MICTUTb BUCHaXeHe Mig3eMHe CXOBULLEe BYIMEBOAHIB i3 CTPYKTYPHUMMU
nactkamu, nIIQOHENPOHUKHI KOHTPOMbHI FOPU3OHTM HaA nnactamu-Konekropamu, CBEpAnoOBMHU
Pi3HOro TEXHOMOTYHOro MPM3HAYEHHS AN 3akadyBaHHA Ta BUAOOyBaHHA rasy, Bigbopy nnacTtoBoi
BOAW, Ha3eMHi MOAyNi OYMUCTKM Ta OCYLLYBaHHSA rasis, KOMMPECOPHY CTaHLilo, BHYTPILUHI TEXHOMOrYHI
niHii  Ta HakonmuyyBamnbHi pesepByapu, MOOYMb €Hepro- i TennoBodo3abesneyvyeHHs, SKun
BiAPi3HAETbCA TMM, LO KOMMMEKC MICTUTb HasdemHy 6iorasoBy cTaHUilo Ta cxoBulle 3i
CBepanoBuHaMu AOns pO34inbHOro 3akayyBaHHsA, 3b6epiraHHs Ta BuaobyTky 6Giorasy i giokeuay
BYrneuto, Moayni gerasauii nnacTtoBoi BOAM Ta PO3AiNeHHs rasiB, CUHTE3y amiaky, OTPUMAaHHS
MeTaHony Ta AUMETUITOBOrO eTepy.
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