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BauyeHHA MaubyTHbOroO

birbLue HemaEe TPy, WO BUNYCKAIOTh AUM
Tpyb6a npuHocuts CO5 1 onyckae Horo nia 3eMAto
Lle o06pe ara 3emai

Maccivo, 10 pokis, Puw, frania

DAA HALLIKX AiTen

reonoriyHe 36epiraHHa COo Ma€e ceHe

3 1o nacripasi osuasss reonoriwe sbepirany CO,?
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3mina kalmarty ¥ HeoOxlanicTs
y reonoriyHomy 36epiransi CO,

NOACTBO BUNyCKAE B atTMmochepy
HaaTo 6arato CO2

Mamonon T

[Toa s3ar! 3 100CE~
KoM Gl HICITING U~
Kudi CO2 o scuomy
CElfTil CITIaHO8 AR
30 minsapdia moHH
(Frm) wa pik; 5o
aidnoaidac 8,1 o
ayaneyro: 6,5 Fm aid
CATF083HNA BUKOT-
HOZ0 rfanuea i 1,6 [m
8id aupyGyaarHa Ii-
c/a | cinecsrosoCno-
dapchial GiRREHocmi

CborogHi 3aranbHOBWHAHWM € TOW hakT, WO MIOACkKa
aKTMBHICTL arybHO BTNMBAE HA BYIMEUEBWA UWKR Hawoi
nnaxety. o NpOMICNIOROT PEROMIOLIT i paHilue — NpubnnaKe
10 Twc. pokis  TOMY HACNIAKOM  UBOrO  UinNKoMm
30anaHcoBaHOMO LMKNY, IO MICTMB NpUPOAHWA OBMiH
BYrREUl Mix reocepow, biccdepow, okeadamu i
atmocdiepoio, Byna Huskka koHuenTpauia CO, B atmocdepi
{npubnnako 280 my (MINbAOHHA YacTKa), HWHMK CROBAMM
0,028%). Opnak octanHi 250 pokis HawWe HenomipHe

Herro-o60por CO; menqay nousos  atmoctiepos a 1897 (B munniapaax ToHH yrnepopa & roz).
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cnankBaHHs BUKONHOMG nanuea (Byrinns, HadTy, rasy) ans
BMpOGHULTBA eHepril, ORanioBaHHA, 3aACBONEHHA noTpeb
NPOMWCNOBOCTI W TPAHCTIOPTY BesnepepsHO I0INbWYETHER,
WO CAPHYMHIOE 3POCTaNHA KinbKocTi COj, AKui BUKMAAETBER
B armoctepy (Man. 1) MpubnusHo nonoeuHa LLOTO
BUPODNEHOQ TMIOAMHOK HAL/MILIKY BYIMEKUCNOrQ rasy
MOMMWHAETLCR POCAMHHICTIO W PO3YMHAETLCA B OKEaHax,
OCTAHHE CMIPWMUHIOE OKWCTIGHHA Ta MOB'A3aHMA 3 LMM
HEraTMBHWA BVB HA MOPCHKUX DOCAMH | TBApuH. Yce iHwe
HAKONWHYETBCH B ATMOCCEPI | CTAE OAHIED 3 TPVHMH 3MiHK
kriimMary, ockinbkn COz ~ Le NapHYUKOBHA a3, RKVA YTPUMYE
YACTMHY COHAYHOTO TENNa Ta CAPUAE HarpiBaHHI0 3eMHOT
noeepxHi. [otpibHi Heralni papukanbhi 3axogy, 26k
3YNMHUTA 3POCTEHHA CLOrORHiWHLO! koHueHTpayii COp B
amvocibepi, ska cTaHoBuTe 387 Mu (a ue ewe Ha +38%
Binbule, Hix GYno Ha OOIHAYCTDIANLHOMY €Tani po3BUTKY
nioncTea), Wob 3anobirmy il 3pOCTaHRI AC KDUTHHHOTO PIBHS
B 450 My ynpopoex Hanbnuwamx gecatunite. Excnepri
BCLOrQ CBITY NEpeXoHaHi B TOMY, WO B pasi NepeBuILeHHs
Usoro piBHA BigBeprYTM HaiTamui Hacnigks bype Bxe
HEMOXIT/BO.

MoBepHeHHA BYIACLIO HA3aA Y 3eMAI0

3 camoro noyatky iHOyeTpiansHoi epw (1750-x pokis) Haw
CBIT nepebysac B AyKe BENVKIA 3anexHOCTi Bif, BUKONHOIO
nanuea, OTKe, HEMaE HMOTo JMBHOrG B TOMY, WO ANs
NEPETBOPEHHA HUHILHBOMO CYCNINGECTEA HA CYCNiNLLTao, Wo
BasyeTbcd HA CNPUATNMBMX ANA KAIMATY EHEepreTiHmx
[pxepenax, noTpibyi i vac, i rpowi. CboroaHi HaM HeobxinHi
KOPOTKOCTPOKOBI 3aX0AM, IO AONOMOXYTh CKOPOTUTH Hally
3ANEXHICTL Bif BUKOMHOIO MANMBA LWNAXCM BUKOPHCTAHHS
voro Ge3 nopaneworo 3abpyagxenHs goekinnA. Lie nepumi
KPOK, AKWMA AAcTb HaM Yac, HEOBXigHWA AnA po3pobikv
TEXHONOMA Ta HDPacTPYKTYPH MabyTHBLOrO, B AKOMY
BUKOPHCTORYBATUMYTLCR BiOHOBMIOBAHI AXepena eHepril.
OpHa 3 TaKUX MOAIMBOCTEH — CTBOPEHHS 3AMKHEHOTO LMKy
B cucTemi BUpoGneHHA eHepril, y aKkiA eyrnelk, Aobytwi 3
3EMHUX Haap ¥ BUrnAgi rasy, HadTv A BYTiNAR, NOBEPTAETHCA
0o Haap, ane exe sk CO,. Llixaro, wo 36epiranHs CO, B
Hagpax 3eMni He € BuHaxomoMm nogukd. Le wwpoko
PO3NOBCIOAKEHMIA NPUPOAHNWIA deHoMeR: Ha Hawii nnaxeti
icHye uumano konektopis CO, , YTBODEHUX HE RULLIE THCRM,
ane " MinuiioH pokie ToMmy, OpHWM 3 npuknagie yboro
ABNLia € Cepis 3 BOCHMW NPUpopHux Konektopie COg, aki
Byno BigkpUTO B Npoueci nowyky Hadm B 1960-7i poim Ha
nisaexHoMy cxoai ®pauuii (Man. 2). Ui ta Gararo inwmx
npUpoARMX 0O'EXTiB, PO3TAIIOBAHMX RO BCbOMY  CBTi,
NOKA3YIoTk, 10 TEONOYHi CTPYKTYPM 3AaTHI ShexTUBHO #
Beaneuro abepiratn CO; yNpoaoeX HAAIBUYAAHO TPUBANUX
nepiogis yacy.

YnognwsaHHs 1 36epiranna CO;: nepcnek-
_ TUBHI LUNAXY NOM AKILIGHHA HacniaKiB

3 ycooro cnexTpy Jaxomie, sxi HeoBxigHo TepMiHOBO
BNPOBAMKYBATM 33@ANA NOMAKLEHHA 3MiHW Knimaty A
3MEHILEHHS OKWCNEHHA CBITOBOr DKeaHy, ynosniBaHHA i
3bepiraHia Byrnekvcnoro rasy (¥3B*) moxe sigirpasamm
BUpIlUANLHY ponb, OCKINbKAW BOHO MOMO © CRNACTH

* fus. Crosruk y Kinyi Gpowypu.



33% sig noTpibHoro fo 2050 poky smeHwWeHHA BUkMgiB CO».
Y3B ekniuae yroeniosaHHa CO; Ha ByrinbHUX abo rasoBux
€NeKTPOCTaHLIAX | HA NPOMMCIOBMX 0b'eKTaX
{cTanenueapHi, LUeMeHTHI, Hadronepepobhi 3aeoay ToLo),
TPaHCNOPTYBaHHA Horo uepes Tpybu abo Ha kopabnax
(raHKkepax) fo ginsHok 3BepiratHA i 3aKkaqyBaHHR Moro Yepes
CBEPANoBHHM* ¥ PpupaTHi  reonorivdi  chopmauil  and
TpuBanoro 3bepiranka (Man. 3). Ypaxoeyioun 3pocTaHHs
HaceneHHs nnaHetd A 36inbuieHHs CNOXKWBAHHA eHepril B
KpalHax, L0 PO3BMBAIOTLCA, @ TAKOX BiACYTHICTE WHMPOKOMD
BUKOPUCTaHHS 2NbTEPHATHBHWX MUCTUX" IXepen eHepril,
CRANIBaHHA BUKONHOIC Nanvea B HaibnuiuiA nepcnexTusi
HeMuuyde. TakuM 4uHoM, ynposamiyloun Y3B, nwpcreo
MOXe NpOCYBATVCA APYKHIM BiJHOCHO AOBKINNA WAAXOM, Y
ToW CaMui yac BuBYLOBYIOMN MICT 0 BCRCBITHLOT EKOHOMIKH,
wo BazyeaTUMeTbCA Ha CTanomy BUpoBneHHi eHepril,

BcecgiTHin po3surok Y3B npougitae

OcHoBHI  HaykoBso-gochiigHi  nporpamMu B ranysi  Y3B
npoBofiaThea B Esponi, CrionydeHux Ulratax Amepui,
Kanapi, Asctpanii Ta Anoxil, noyvHaloun 3 1980-x pokis.
Yumanuii o5car aHaHb | HeolHeHHNIA Joceig yie apoByTo nig
Yac NpOBEfEHHs  nepumx ¥  cBiTi  mMaclTabHux
[EMOHCTPALIHIX NPOSKTIB, A& BYIIEKMCINA ra3 3akadyeThes
rnuboko nif, aemnio BNpopoBX Kinbkox pokie: CnednHep
(Sleipner) y Hopseril (npuBnuato 1 MT Ha pik, nounHalouy 3
1996 p.) (Man. 4), BeibypH (Weyburn) y Kanagi (npubnuato
1,8 Mr Ha pik, nousHatouy 3 2000 p.) i Aith Canax (In Salah) B
Amgupi (npnbrvano 1 Mt Ha pik, nounHaryM 3 2004 p.).
MikHapoate cniBpoGITHHLTBG B ranysi  AochifkeHs
abepirania CO,, nigtpumane MEA-NINT (IEA-GHG®) T1a
®fIBB (CSLF*) y unx Ta iHwux cthepax, € HapasuyaiiHo
BRKMYBUM ANA POILMPEHHA HALIOTD PO3YMIHHA W PO3BMTKY
BCECBITHLOFC  HAYKOBOFO TOBApUCTBA, HauineHoro ka
BUpILEHHS Liel npoBnemu. Uyaosuii npuknag — crediantHui
sBit MIE3K (IPCC*) 3 ynosniosawHa n 3bepiratna COy
(2005 p.), Lo onucye HanpausoBaHi sHaHHs 1 A0CEid, 8 TakoX
nepewkogH, AKi HeobxigHo nogonam ana
WwypokomacwtabHoro BripoBagxeHHs Uil TexHororl, Yxe
NpOBeAeHo HaRifHY TexHiYHy eKCnepTuay, i HuHi CAIT
YNEeBHEHO NPOCYBAETLCR A0 AeMCHCTpalyiiHol chaaw. Hik
BONOBHEHHA [0 TEXHONOMYHOrO PO3BUTKY CTBOPIOIOTHCA
3aKoHOAABYi, HOPMaTHBHI, BKOHOMIYHI A NORITYMHI paMky, a
TAKOX NPOBOZWTLCH OLHKA MPOMARCHKOT AYMKH i NMIGTPHMKN.
Metolo €sponu € 3anyck go 2015 poky i1 MOXMBICTL
noganswei exennyarauil 12-Tm Benwkix JEMOHCTPALIAHWX
MPOSKTIE ANR peanisauii X 1MpOKOro  KoMepuidHOro
BnposagxeHHa Ao 2020 poky. [na SOCAMHEHHA LiET MeTH B
civnl 2008 poky Esponeficoka Komicia pospoBuna naket
3aKoHiB, Haseanud JlianbHiCTe Y ranysi  kniMaty #
BI/JHOBMIOBAHUX JKepen eHeprii”, AxMA MicTUTL [QupekTisy i3
reoniorivtoro  3bepiraiiA COy 1a  HWI  3axogy, Uio
CIPUATHMYTE POSBUTHOBI i BeaneYHoMy BUKOpHCTaHHIO ¥ 3B.

~ Kaiouosi NUTaHHA reOAOTIHHOro
36epirannn CO2

Egponeficery Mepexy ekcneptis CO,leoHer byno cTeopeHo
3a MiRTPUMKM Eaponeicskol Komicil ik rpyny AOCTIAHHLBKMX
OpraHizaujid, anavHux BUBeCTH €BpoNY Ha Nepenosi noauwi
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FnuSokui =
B0QOHOCHMUIA rOPHAOHT

¥ ranysi BendkoMaclwyabHuX MikHAapoOHWX [OCHIDKEHD.
OgHieto 3 uine COyleoHeT & NOGAHAHHA CYTO HAyKOBOI
iHopmMaull 3 TexHMHMMW  acnektaMmum  reonoridHore
sbepiraiHa CO,. 3 MeTOID CNPUAHHA Ajanorosi 3 ocobaneo
CYTTEBMX QACMEKTIB UjEl KWTTEBO BaXNWBOI TexHononi
pochigiuky CO-TecHet nigroTyganv OCHOBHI BipNOBIEi Ha
Aes NUTaHHA, Wo cTaBnsTecA Haikactiwe. [ani mw
MOACHUMO, AK | B FAKMX YMOBaX MOMNMBE reonofivke
3GepiraHia  CO,, | copmynioemMo KpuTepii ans 1oro
GeaneyHoro i edekTMBHONC BNPOBAMKEHHS.

Mamouox 4.
Bepmuxanbriull poapiaz dinanku sbepizania COp
Cnelinsep (Sleipner), Hopesain.

Y npupodrnomy 2asi, dobymomy Ha anubuni 2500
Mempia, Micmumecs Kinbka sidcomyie CO2, Axuil
AOMPIGHO qUGanamu 32i0HG 3 KOMOPUIlIHUML
cmaxOdapmamu. 3amicme mozo, wieb eunyexamu 2o 6
ammocdgrepy, sfbpanul CO2 saKa4yome Madxe Ha
1000-mempoay anubury e nituanul 6000HOCHUL
2opusonm™ Ymcipa (Ulsira}

(Mpubnnaxo 2500 w

» £

Buuepnae RadTope
YW ra3oBe PoROBNILE

€0, 3akauyeThos 40 reonorHol

Masmoror 3

Ha mennosux
CREKTIEOCMIaHUYIAX
CO2 yrioamosmecn
LUTRXOM
BIGONDEMMEHHR (1020
aid Inwix 2asie.
ficnos yea20 ain
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wsapie fropucmie |
BROHUKHTX SHPCENUX
TG [HirE, SN

Y RURAIG SCmeud),

BT FISPeNPUEANTLCS
HENDOHLKN UM OG-
danty (Ore. arunucind
ROpOGl Ka 8epXNit
scmasyl), wo nepe-
wRBeWarTE 8UXedy
ByImERUCTO 233y Ha
nosenxHg. OoHosHi
SHNI HAT2IONMIS

1. Buveprari nagmoel’
Sasoal Kosrenmopl 3
(TSI LENIM BUTTT-
SAHMEM MSQHILIIEZTY
maks, 86 e MoNIUSo,
2. BodanocH! SopuIon-
my, Lo MICTIRmS
EONIGKY BOGY, Halipl-
DATMY ST CITOMUBIHNT
FNOCUNON

3 fnaGawi ayainsnl

T CAFTU, ({0 SITDETTTH
NPOMUCTIOSE SHIYERIEST
U WICLEMI T08 F22K/ 3
TIGG LM SUITMEZaH-
HAM MeIaHY:

Ile # ckinbku CO-
MK MOXXeMO 30epiratu nig 3emnelo?

CO, He MOXHa NpocTo 3akavaT B OyAb-sike Micue nia semneto. Cnovarky noTpibHO BU3HA-
YWTU NPUAATHI 3a MICTKICTIO ripcbki nopoau. MoTeHLiMHI konekTopy Ans reonorivHoro adepi-
raiHs CO; icHyI0Tb N0 BCHOMY CBITOBI, | IXHIX EMHOCTEN L{inKOM A0CTaTHBO, Wob 3pobuTy

3HAYHWIA BHECOK Y CTpaBy MOM'AKLIEHHS TEXHOreHHOT aMiHK KniMary.

aeeplrmuaOOy‘

Iepirama CO: ¥ ) I
‘ EOROHOCHEMY FOPUS0HT *
podosiy rasy ;

36epiratn 00

AT RemyBEnG SO By

‘3Gepirasen OO ¥ eEyrinsHx
 EOENEHY RBCTAX 3 eI
ponoeiLL Hadmi BATAAHHIM METAHY

| miaknazerom |
Bodareum rogvsaHt —
E paptmeand oo P oommaarncer
iy
T eepaa goprayl Bupoinmes
(trwia clm) a30BHH LN IO

IcHy10TS TP CCHOBHI MOXNKBGCTI 3GepiranHa CO, (Man. 1):

1. Bunepnani vadrosi i rasoel pogoeswa, nobpe Bigomi
3asAAkyY poasiavi i pospofiui BYrNeBoARIB, HapakTs Bea-
nocepeaHi MoxnueocTi Ana abepiratia CO,,

2. ConoHi BOAOHOGH! rOPH30HTH — NPONOHYIOTH BiRbLUMIA RO~
TeHuian gna 3bepiraHHn, ane 3aseudan He Tak gobpe
BMBYEH.

3. ByrineHi nnacty, WO BTPATUNM NPOMUCNOBE 3HAYEHHS, -

BapiaHT ManbyTHbOro, koms Byne BupilueHo npobnemy

3aKauyeaHHR BenuqesHux obearie CO» y syrinnA 3 HUab-

KOIO NPOHMKHICTIO™ .

Konekropn

Micna Toro, Ak CO; po3MILIYETLEA Nig 3eMNer B NPraaTHii
MPCHKIA NOPOAI-KONeKTOPI, BIH HAKONMYYETLCH B NOPaX MiX
JEPHUHEMM W Y TPILWMHAEX, TaKAM YUHOM BUTICHAKYW W
3amitLyioum Byar-aKi HaseHi TaM hnoiaw: Taki AK ra3, aoaa W
Hagra. ToMmy npugaThi ans reonoriykoro abepiraira CO;
ApCKi NOPOAW NOBMHRI MatM  BUCOKY MNOPWCTICTL' |
NPOHMKHICTS". MopibHi dopmayii ripcokmx nopig, we €
PE3YNSTATOM HAKONMHYEHHA BiAKNAOeHb B TEONOMHHOMY
MUHYIOMY, B OCHOBHOMY DO3TallOBaHi B TaK 3BaHMX ,0Ca-
poeyx BacelHax™. Y MiCLSX CBOrQ 3anAraHHA Ui NPOHMKHI
dopmauji nepeMexoBYIOTECA 3 HENPOHMKHUMM NOPOAAMM,

AK MOXYTH CAYKHTY BOLO- | FA30- YTPHMYOHMMM Wapamu.
Ccanosi BaceH YacTo MICTATL KONEKTOPW BYINEBOAHIB i
poposvwa npupogHoro CO,, WO  [OBOAMTE  iXHIO
GNPOMOMHICTE  YTDUMYBATH (hRIOTAM BNPOROBX  [OBIMX
nepiopie 4acy. [NpupopHi nacTkm HatbTW, razy A HasiTb
yuctoro CO; yTpumyloTe ¥ cobi Ui dnioigw BnpoAcsx
MINSOHIB pOKE.

Ha ManioHkax, wWo iniocTpyioTe MOXIMBI  BapiaHTV
30epirania CO», nigsemHa GynoBa HacTe 3oBpaxyerbes
HaATO CIIPOLLEHOI0, OAHOPIAHOI0, LUC 33 CBOSH) CTPYKTYROID
Haraaye NUCTKOBMIA MWpir. ¥ AIACHOCTI BOHA CKNARAETECA 3
HEpiBHOMIPHO  PO3NOAINEHWX | MICUAMKM  PO3ipBaHWX
TpiluHamy dopmaliin ripcbkux nopia, konexTopie i nopig-
NOKpWWEK, WO YTBODIOIOTh  KOMNNEKCHi  HEOAHOPIAHI
cTpykTypy. Mormmbnesi sHaHHs npo of'exT gocnimweHs i
reonoriMBUi  HaykoBMd aoceif Heobxigri ans  ouiHkW
NpUAATHOCTI TIA3EMHUX CTPYITYD, AKi RPOMOHYIOTECA ANa
Tpueanoro 3bepirants CO,.

MoteHuinnwi  konektop anA  3BGepirankia  COp,  Mae
BIANOBIGATM BAraTLOM KPHTEPIAM, OCHOBHWMK 3 FKNX €:

* 3HaYHA NOPUCTICTD, NPORUKHICTD MPCHKMX NOPIA | EMHICTL
CXOBUILE;

* HAABHICTL NEPEKPUBAIYOTD HEMPOHWKHOTD LWApY ripcLKal
MOPOAW — TaK 38aHOI MOPOAK-NOKPHILKA" (HARPUKNAZ IMMHK,
aprinity, MEprea, Kam'sHOI CONi), AKka NEPELLKOAXKEE BAXODY
CO, 3 Hagp;

* (IPUCYTHICTb YTPUMYIOUMX CTRYKTYD - IHLUMMIE CROBAMM,

© BRGM im@gé



HasBHICTL (hYHKUIA, NpUTaMaHHKMX KynononopibHiA nopopi-
NOKPULLILI, AKA 34ATHA KOHTpONIOBATH CTYNiHb Mirpayii CO;y
Ho hopMauiv 3Bepiranns;

+ aansranhs rowbwe, ik 800 wmeTpis, pe Tmek i
TEMREpaTYpn [OCTaTHBO BUCOK, Wob 3bepiraw CO, 8
3rYLIEHOMY PIAKOMY CTaHi i TAM CaMUM MaKCUMansHo
3bineLuyBaT KinbkicTs, Wo 3bepiracTses;

* BiacytHicTe nutHoi Bogn: CO; He 3arkaqyBaTUMETBCA Y
BOZY, NPUAATHY ANA CNOXUBAHHA i BUKOPUCTAHHA NIOANHOI

[e 3xaiTy ginaHkn 36epiraHHa B EBponi

OcanoqHi 6aceiiy WWPoKo po3noBCIOAXEH! NO BCilk Eaponi,
Hanpuknag, Ha wenbdi Migkiukoro mopa abo Ha cywi
HaBKORO ripcbkoro nacma Anen (Man. 2). Barato 3
(hopmaLlif EBpoNercErMX 0canouHKX BacelHiB BIgNoBIAaKTL
KpuTepiaM, HeobxigHnM Ona reonorivxoro 3bepirabHs, i HWHI
KApTOrpayTLCA 1 XapaKTepHaYITECA AOCNIAHKAMH. IHW
30HK1 B EBponi yTBOpEXi 3 A3BHL0] TBEPACT KOPH, 3 AKOT TAKOX
cK1anaeTeen Binbla YactuHa CraHpMHaRIi i Aka He MicTHTL
fipcbkMX NOPiA, NPUAATHUX ARA reonorivHoro 36epirakHs
0. OpHUM 3 NpUKNa/IE REPCNEKTMBHOTO ANnA 36epiraHHs
paioHy € [lisgeHAniA GaceliH Tlepmcbkoro  Biky, WO
npocTaraeTbes Big AHrnii Ao TMonbwji (nosHaueHwid Ha
ManwoHky 2 HawbinbluvM enincom). Ha ocagkn Bnnueant
TIOPOROYTBOPICHDYT NPOLECH, AKI 3aNMWMNA NEBHY KINbKICTL
NOPUCTOrO NROCTOPY, 3aMOBHEHOND CONOHOK BOIOK, HAthTOWD
Y4 NpUpOAHMM  Ta3oM.  FIMHMCTE  Mpowapky, WO
POITALLOBYBANNUCA MPK  MOPUCTMMM  rilyatmkamy, Gynu
yu(inkHeHi A0 HM3BKOMPOHMKHWX WApie, WO NEPELLKOIKAIOTL
npocyeanHio  dnoigie. Binewicts  cTPYKTYP  RiliakmMka
PO3TAOBEHA Ha IMMBWHAX M 11 4 kM, fe TWCK AOCTATHRO
genvkwin Ang abepiradka CO, B rycTii dhasl. Bmict conen y
NiA3eMHMX BOPAX 3POCTAE B ULOMY iHTepeani raubuH aif
100 rfn go 400 t/n, T06T0 Le 3HAYHO CONOHILE, HiX MOPCHKE
soga {35 r/n). Pyxu B GacefHi CNpMYMHANA NRACTWMHI
pdedopMayii  kaw'RHOT  conmi,  CYBODKKHM  COTHI
KYNONONOAIOHUX CTPYKTYD, L0 3rOAOM CTANH NacTkamW ons
npupogHoro razy. Lle T cami nactku, Ski BMBMAOTHCA AK
moxamel 30hy 3bepiraiia CO; | MOXyTL GYTH BUKOPHCTaHI B
fAINOTHYX NpaekTax.

EmHiCTb CXOBMILA

3HAHHA NPO EMHICTL CXOBMEUA BYFMEKMCNOIO rasy notpibHi
MONITMKAM, 32KOHOJABYMM OpraHam | oBChyroByIoHMMM
KOMNaHiAM. OUHIOBAHHA EMHOCTI CXOBULLA 333BMHAIA ACCUTE
npubnuate i PYHTYETBECA HA MNPOCTOPOBMX PO3MIpaX
NOTEHWMHO NpWAATHYX POpMauii nopia. EMHICTE MOXHa
pcapaxysaty B pisHMx Macwrabax: Big HawioHankHOro
macwraby AnA npubAMSHOO OUIHIOBAHHA A0 Macwraby
faceiiHa # konextopa, To6To AnR Dinbll  AeTAnNbHUX
POAPAXYHKIB, Y FKUX YPAXOBYIOTECA HEDIBHOMIDHICTL i
CKRaOHicTL DYA0BH PeanbHOi FEONORYHOT CTRYKTYPH,

O6'emHa emuicte. Onybnikosani gaHi  npo
HalioHanbHl  EMHOCTI  CXOBMLY [IPYHTYOTLCS, TOMOBHWM
YMHOM, Ha poapaxyHkax of'emy mip y nopoaax. TeopeTudiHo
EMHICTL CXOBMWEA AnsA  Ujel  copmauii Moxe 6y
PO3PAXOBAHA LUNAXOM MOMHOXEHHA il PROLW HA NOTYXHICTY,
1i cepenHio nopueTicTL | cepentio rycrnky CO; B yMoBax
rnbunY 3anAraHka konektopa. Mpote, ockinsky ob'em nip
YoKe 3aNOBHEHWA BOACH), TO NULIE HEBEMMKY YACTHHY MOXHA
BUKODUCTAaTH AnA 30epiraHHA — K NPUAHSATO BBAXATH,
npubnuaa 1-3%. Uel wkoediyjedt emHocti 3bepiranns
Hapani 3acTOCOBYETLCA Nifg Yac OuiHkM 0B'eMHOI EMHOCTI.

®BGR

PeanictuuHa eMHICTL,  Binstu peanicTyHy OLJHKY
EMHOCTI MOXHa 3poDMTH B OKpemux Micusx 3BepirarHs
WINAXOM AeTaneHux aocnigkens. MoTyxHicTs cTpykTypy
He MoOCTiiHA, | BAACTMBOCTI peJepByapy MOXyTb
3MIHIOBATHUCA W H3 HEBENMKWX BiApiakax. SHAHHR npo
po3amMip, hopMy W reonoriyHi BRnacTMBOCTI CTPYKTYR
003B0ONA0TL SMEHWIMTH HETOMHOCTI NPH BUpaXyBaHHi
of'emy. Komn'loTepHe MOASMIOBAHHS, IO CIMPAETLEA Ha
Ui AaHi, MOXE BUKOPMCTOBYBATUCS BNA NPOTHO3YBAHHS
saxavuysaHiA CO5 i Horo pyxy BcepegwHi konektopa 3
METOH) OLIHKY PeaniCTUMHOI EMHOCTI CXOBMILE.

PeanizoBaHa EMHICTL. EMHICTS — Lig HE NUWWE NUTaHHA
tpisvkn  nipcekoi  nopoan.  CouyafibHO-EKOHOMIMHI
thakTop TaKox BNMMBalOTE HAa Te, 44 Oyge
BUKOPMCTOBYBATHCA NpupaTHe wMicye 3bepirabHs.
Hanpuknap, nepemieHns CO» Bif Kxepena ao Micus
abepiraHya  perynioBaTUMETbCR  BMTpaTamMu  Ha
TPaHCNOPTYEaHHA. EMHICTE 3aneXaTiMe | Bif YMCToTH
CO,, ocKinbXM NPUCYTHICTE THILMX Ta3iB 3MEHILMTH
¥ pesepByapi obcar, goctynkui Ans COy. | Ha-
peLuTi, NoniTWIHI NOTNAAA F BU3HaHHA rpoMag:
CHKOCTI MOXYTb CTATH BUPILLIANLHAMM B NiA-
TahHi, 41 Bye HAacnpaBpi ekcnnyatyea-
TUCA HaABHA EMHICTL KoneKTopa.

[lincymoBytoun ckasaHe, 2asHa4YMMO:
MM 3HEEMO, U0 EMHICTb 3BepiraHka
€O, B EBponi — BenuKa, HaBiTL
YpaxoBRyIouH HEBNEBHEHICTL, NOB'A3a-
HY 3i cknagHicTio BYgoBM konekropa i foro
HEOAHOPIGHOW CTRYKTYPOID, @ TAKOX i3 couiarnsHo-
EKGHOMINHMM dhaKTOpamMK. EBpOneickKIA NPOEKT
ECTKO (GESTCO*) ouiHuB emHicTh 3bepiraHia CO, B
POROBMILAX BYTNEBOAHIB ¥ iBHIMHOMY MOpI | HABKONO HLOTC
B 0bcnsi 37 [T, Wo Moo & S03BoNWTH BENVKHM YCTaHoBKaM
¥ LpoMy periodi 3akauysatd Tyan CO» BNpodoBX KinbKox
fecATpiv. OHoBreHHA gaHux | nopankiue kapTorpadyBaHis
eMHoCTi cxoBMW|, ¥ €Bponi € npegMeToM  NOTOYHHX
AocnipreHb B OKpemnyX KpaiHax-uneHax €Bpocolosy i B
mexax npoekty €C lNeoemnicTn {EU Geocapacity*) ana eciel
EBponi.

Wio Hacrpasty Gaharae reonarisHe dbepiran CO,?

leonozivya wapma
Espont, Wo
JeMORCTIIPYE
POIMGUYBRHHSA
OCHOBHLIX
0CaCovHUX GacelHia
(wepacHi enined), ¥
FRUX MOXYTIE Gy
IHaLGEH! TPUIEmIHI
KOHBRATOPY O5iR
6eprzanyn CO; (Ha
Basl zeonoeiHor
Kapimy E8poIL 3
MECULTIBEOM

25 000 000)
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Uos nepenpssumd

Kk MOXXHA 3aKadyyBaT¥ ¥ TpaHCNOpPTYBaTH
BeAuki o6¢caru CO,?

MNicrna ynoeniosakHA Ha npomucnosmx of'exrax COp cTUCKaIOTh, TPAHCNOPTYIOTH | 3aKa4yloTh A0
NOPOAU-KONEKTOpa Kpidk OQHY YM KiNbKa CBEpANOBUH, YBech NaHLIoKoK Mae 6yTv onTumizoBaHui
Anst MOXnueoro abepiraHHs Kinbkox MinbioHis ToHH CO; Ha pik.

CTUCKYBaHHA

CO» cTHCKAETHCA [0 CTAHY YCTOI PIMHM, AKA 3aAMAE 3HAYHO
MeHLue mics, shx ras. Nicns eigokpemnents CO; pig rasy Ha
EMeKTPOCTaHLIAX Y4 NPOMWCNOBKX 0D'eXTaX OTpMMAaHMin
BUCOKO KoHUEHTpoBanud notik CO, nigaats gerigparayi
(3HEBOAHIOBAHHK) W CTUCKYBAHHIO, CnpUsMM  Binbl
eheKTHBHOMY TPaHCNOPTYBaHHI W 3bepirannio (Man. 1),
o6 yHukHy™M  Kkoposil oBnapHaHHA #  NOWKOAMEHD
iHbpacTRYXTYPK, Heobxinna Aerippatauin, WO NPOBOAKTLCA
nig BERMKMM TMCKOM 3 YTBODEHHAM rigpatie (kpucTanis
TBEPROMO Ns0AY, AKi MOXYTk 32KynopuT DGNagHaHHA @
Tpybu). Komnpecia (CTuCKyBaHHR) pOBWMTLCA OSHOMacHO 3
Jerigpataujero, ue bBaratocTyRiHuacTM RPOUEC: LUMKNK
CTHCKYBAHHA, OXONOMKEHHA W  BINOKPEMASHHA  BOOM
NOBTODICIOTECA, TWCK, TEMNEPATYPa W BMICT BOAW — YC& Mae
ByT1 NpMCTOCOBAHO AC BUAY TPAHCMOPTYBAHHA A BMMOT A0
THCKY B micli 36epiraHun. KniovoBvuMn dhaxTopamu Ans
po3pabku koMnpeciitHoro obnagHanHa & WBKAKICTL NOTOKY,
TUCK YCMOKTYBAHHS W HarHiTaHHA, TEMNOEMHICTL rady M
NPOAYKTMEHICTL KOMNpEcopa. TexHonoria AnA KoMRpecii Bxe
pospobneda W LUMPOKG 3ACTOCOBYETBCA B  Barathox

NPOMKENOBUYX cihepax.

_TpaHCOpTYBaHHA

CO, MoXHa TPAHCTIOPTYBATH MOPCHKMM  CyaHOM  abo
TpybonpoBoacm. Tpavcnoprysanna COp kopabnamy HuHi
3MIACHIOETECA AMWE B Ayxe Heeenukux obcarax (10 000-
15 000 W) ANA RPOMMCACBMX LiNeH, ane B MaitbYTHLOMY Le
MOXe CTaTh NpUBaBbRYBOI MOKAKBICTIO ANA NpoekTis no Y3B

Yy TMX Eunagkax, kKonu ysbepewui mkepena COp
aKauyBaKHA
A
b L - 7|
0BNIBaHHA CTMCKYBaHHS TpPaHCNOPTYBaHHA
Y ]
l_: o |
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po3TalLOBAHI HAATO AANEKO Big NPUBATHOTO KONEKTOPA.
CyaHa, WO SHKOPWCTOBYIOTECA ANS  TPaHCMOPTYBaHHA
3pimkeHoro Byrneeogresoro rasy (3BI), nigxogsts i gnA
TpaHcnopTyeaHHa CO,.  3okpema,  HaRiBOXONODKYHOY
CHCTEMW CTMCKAIOTL | OXOMOMKYIOTE, | TakuM Yurom CO;
MOXEe TpaHenopTyBatcs B  pigkomy cradi. Micrkicte
HalHoBiWWX kopabnia 3 TpaHcnopTyeaHHA 3B CTaHOBUTL
Binbwe 200 000 wm?, BoHu 3patHi nepesoantit 230 000 ToHH
BYINEKHGROTC rasy. OfHaK MODCEKMA TPEHCMOPT He MOXE
sabesneuntys BesnepepBHOi NNaBHOI noTicTYKY, | B NOPTY
HeobXigHo MaTM obnagHaHHA Ans NPOMiKHOIO 3bepiraHs A
nepesantaxenns COs.

TpaHCnopTYBaHHA TPyGONPOBOAOM HA ChOFOAHIHIA AeHb
BUKOPHCTOBYIOTE ANs Benuix oficsris CO;, nepesanso
HathTOBI KOMNARKIT, L0 33CTOCOBYIOTE METORKKY NIABULUEHHS
HatbToBinnadi nnactie” {y ceiti icHye maiwe 3000 Kkm
Tpybonpoeoay gna CO;, B ocHoRHOMY B Cnony-qeHux
liratax). Lle Ginblw exOHOMHO, HBK TPaHCMOPTYBaHHA
CygHawmu, i gae nepeeary y BUrnAgi 6e3nepepeHOro NOTOKY,
L0 PYxX3EThCA BiA MPUCTPOKD YNOBAIOBAHHA A0 MicuA
sbepiradHa.  ¥Yci  icHyiodi  tpyBonposogn  gna  CO,
EKCNAYaTYIOTECA B HAAKPUTYHKX AnA CO; yMOBaX BENUKOre
TUCKY, ¥ SKWX BiH NOBO/JMTLGA AIK £33, ane Mac ryCTURY piau-
H4, Tpn Baxnuei Qaxtopu BW3HasawTh  pobory
TpybonpoeoAy: Foro piaMeTp, TWCK no 8ciit AoRMwMHI i,
3BWIAHO, TOBLUMHA HOTO CTIHOK.

__3aKkavyyBaHHA

Konu CO, npubyBae Ao QinsHKM 36epiraHHs, BiH Nin THCKOM
3axadyeTscd 4o konektopa (Man. 2). Tuck 3akayyBavHs
Mag GyTW 3HAYHO BMWMA, HDX TMCK ¥ Konektopi, Lo
BUTICHWTY 3 TOHRM 3akavyeahHA CO, HamBHI B Konekropi
chnioipy. KinbKicTb 3akauyloumx CBEDANOBUH 3anexuTs B
KiNBXOCTI NpKUaHaveHora Ana 3bepiranta CO;, BiA WBMAKOCT)
aakaduyBaHa (oBear CO,, 3akavaHoro 33  roguHy),
MPOHMKHOCTI M MOTYKHOCTI  KONEKTOpa, MakcUManbHe
BesneyHoro TucKy 3aKavyRaHHA M TWMY CBEPANCBAHM.
Qciinbi OCHOBHOID METOH € TPUBaNe YTpUMyBaHHR COy, My
MaeMo ByTh BneBHeHi B rgpaBniuHii LinicHOCTI reanorivHol
CTPYKTYpM. Benvki WBMAKCCT  3aKkavysadb  MOXYTE
CNPHYMHUTA  3pOCTAHHR TUCKY B TOULW  3aKauyBaHHS,
0COBAMBO B HU3LKONPOHUKHWX CTPYKTYpax. AK NpaBuno, THEK
3aKANYBAHHA HE FIOBWHEH NEpeBULLYBATH THCKY DO3pUBY
ripcekol  MOpoAM, OCKINBKA  Le  MOXe  CpUMUMHMTH
NOWKOAXEHHA KonekTopa abo NepexpuBaloNoro  LWapy.
lppoMexaHiNHWA akania | MoOeni BMKOPUCTORYIOTECA ANA
BM3HAMEHHA MaKcuManbHO  AONYCTMMOTO  THCKY, WO
AO3BONUTE YHUKHYTH TPILLMH ¥ dopmauil. Ximivwi npoueckt
MOXYTb BINMBATW Ha WBKAKICTB, 3 Akow CO; MoXHa
sakavyeatd Ao dopmauli. 3anewHo Big TMRY nopopy-
KonekTopa, cknagy nioifis i YMOB ¥ KOfieKyopi (Takx sK
Temneparypa, Thck, ©OD'eM, KOHUEHTpauis Towo) 6ins
CBEPANOBIH MOXYTh PO3NOHATUCA MPOLIECH PO3YMHBHHA i
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Manionok 2

llicna 3akayyeanya nié semmo CO, Habysae 2ycmoeo
HaoKpumMu4Ho20" cmaxy npubnuano Ha anubuni 0.8 k.
Wozo obcsiz aHauHo smeHlyembes aid 1000 M° Ha
nosepxyi 0o 2.7 M* va anubuni 2 kM. Lle 00Ha 3 npuyiuH,
yepe3 AKy seonoziyte sbepieanun senukux oboazie CO,
€ makuM npusabnuelm Ha suznso

OCaKeHHs MiHepanis. Le Moxe  cnpu4MHMTYH
36inblUeHHA Y4 IMEHLLIEHHS LBWAKOCTENR 3aKaqyBaHHs.
Nicna sakavyBanHs YactuHa CO, pOIYMHAETECR B
COMNOHIA BOAi KonekTopa, | pH* NOTpOXY 3HMKYETHCH,
NATPUMYIOYUCE POSUUHEHHAM KapBoHaTHIX MiHepanis,
HaABHUX ¥ BMiLLaKNIA nopopi. KapBoHat neplunmy 3
MiHEPaniB  MOYMHAIOTL  POSMMHATUCH,  OCKIMLKW
WenKicTh X peakyii gywe BACOKE i pO34YMHEHHS
BiAGYBaETLCA OApasy X MNCNA MOYATKY 3aKadyyBaHHA.
Mpouec posuMHEHHA MOXe 36INBIWKTY NOPUCTICTL
MpcbKMX nopig i, oTKe, 3JakauyBaHicTk® (nerkicTb
3akauysanHs). OfHak nicna poauuHerHs kapboHaThi
MiHepanM MOXYTk OCaKYBaTMCA MOBTOPHO W
UeMEHTYBATY NOpOfY  HABKONO  CBEPATIOBMHM.
Bucoki WBWAKOCTI MOTOKY MOMYTb OYTM BUKOpUCTAHI
AnA obMeweHHA 3MEHLEHHR NPOHWKHOCTI nobnusy
CBEPANOBMHY, UG CNPUMWHIOE  BUTICHEHHH  30H
reoXiMiyHol piBHOBaMM 0Ca[PKERHSA fani.
Bicylwysants — Ue iRWWA <heHOMEH, CpUYMHEHWH
3akavysatHam.  [licna  owkuenioBaneHoi  hasu
3aNMILKOBA BOJA HABKONO CBEPANOBUHM, Yepes AKY
pobunocs 3aKka4yBaHHA, POMMHAETECA B 3aKa4aHOMY
CYXOMY rasi, AKWA, y CBOIO Yepry, KOHLGHTPYE XiMidHi
yacTk B poacini*. MiHepann (Taki #K coni) MOXyTh
OCaAIKYBATUCS, Komnm PO3YH JOCTaTHLO
CKOHUEHTDOBAHWIA,  TakMM  YMHOM  3MEHLLYIOYH
APOHUKHICTE HaBkono csepancBuHN. Lli pesynstati
33KaYyBaHOCTT 3amieXaTh Bifl CKNAAHWX BIdeMOgiloUMX
NpoUeciB, AKi TPMBAITb HABKOMO CBBPANOBWHK, a
TAKOX BiO dacy W PBiAcTAaHi [0  CBEDANOBUHM,

Ons oUiHioBaHHA TakuX edpekTiB BUKOPUCTOBYETHCH
uuchpoee MopenosarHA. [InA 3anobiraHHa npolecam,
WO MOMYTL OBMENWTH 3aKauyBaHHA BaxaHol KinbKocTi
CO,, reobxioHo peTensHO BCTAHOBMIOBATH LIBUAKOCTI
3aKa4yBaHOTO MOTOKY,

Cknag notoky CO,

Crnap i yverora notoky CO, fKi € pesynbraToMm
Npolecy YNOBNKBaHHe, pobNATL 3HAYHMA BNNKB Ha
nofanblli  acriekTw  npoekry  abepirabHs  CO,.
[pUCYTHICTE KINbKOX BIACOTKIB iRLLIKX PEYOBWH, TAKUX SK
Bofia, cipkosopeHs (H,S), okmen cipkn i asoty (SOx,
NOx), asoT (N,) i kucens (O;) BnnuBaTMME Ha disnuki |
Ximiqei Bnactueocti CO,, | MO3HAYMTLCA Ha Horo
nogefiki W Bnnusax. ToMmy NPUCYTHICTE nNogiGHMX
peyosuH Mae Oyt petefibHo BpaxoBaHa nif Yac
NPCEKTYBAHHA €Tanie kOMNpecii, TPaHCNOPTYBaHHS #
JaKadYyBaHHsA, @ TakoX nig 4ac  perynioaHHA
excnnyaTalifiiux YMOB i obnaaHaHHs.

Ha 3aBeplUeHHA MOXHA cKa3aTy, L0 TPaRCNOpTYBaRHA
i 3aKkauyBaHHA Benmukux obicarie COp yke MOMMMS.
lpote, aKuwo reonorivde 3bepiranda CO; wWwpoko
3aCTOCOBYBATMMETLCA, BCI NEpepaxoBaKi cranil MatoTs
OyTM cnraHoBaHi ANA KOXHOIO OKPEMOFC MpOEKTY
abepirants. KntouoBumm rapamerTpamu €
TepMoanHamiubi Bnactueocti notoky CO, (Masn. 3),
WSWAKICTL NOTOKY 1 YMOBY B KONEKTOpI M HAf HUM.
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LLio BiaGyBaeTsca 3 CO,
B KonekTopl 36epiraHua?

Buenna mid MiKgockorn
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Ak Tinekun CO, 3akayanu 40 KONEKTOpa, BiH NOYMHAE AKTUBHO 3aN0OBHIOBATH MPOCTIP ¥ nopax
nia nopoAoio-noKpULLKOIO. 3 yacom YacTuHa CO2 pOaYMHUTLCA | 3pELUTOI0 NePETBOPUTLCA Ha
mikepanu. Lli npouecy BinbysaioTea B pisHMX MacwiTabax yacy W cnpusiots 6eanepepeHoMy

YTPUMYBAHRIO.

~ MexaHiammn yrpumyBaHHa

Micna 3akavyeanus go konexropa COg 3aN0BHIOE NPOCTIP ¥
nopax ripcekux nopin, AxuiA y BinbloCT BUNAOKB ywe
3aM0BHEHMA CONAHAMA PO34MHAMM, TOBTO CONOHOI0 BOAOH),
Konu CO, 3zakavaHo, nouMHalT: AiSTA  nopansiui
MexaHiamy. [lepldd  BBZKAETLCA  HAWMONOBHILMM |
nepeiikogxkae Buxogy CO; Ha noeepxHio. Tpw iHWI MaKTL
TEHJEHU{I0 3 Yacom 30iNbIUYBATH &exTHBHICTD 1 Beaneky
abepiraHna.

CeepasnosuHa ‘
ANg 3aKavy-
BanHa GOy ¢
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——1 (xapGoxaTHi nopogw, 36apirannn CO,

NiUBHAKN)

1. Haxonu4eHHA nif NOpPOACK-NOKPULLKOK (CTPYKTYpHE
YTPUMYBaHHA)
Ockinekn ryctud COp nenwni s3a sogy, BiH NOYVHAE
nigHimatucs sropy. Llen pyx nphnvHseTsed, korm COs
CTUK3ETLCA 3 LWADOM HENPOHMKHOT NOPOAM, TaK 38aHOK
#MOPOACK-NOKPUWKOID». Yepes Te, wWo uyA noposa-
NOKPULIKA CKNAAAETLCA B OCHOBHOMY 3 FNMHY W CONi, BOHA
QOie Ak nacTka, AKa nepetukomrac nigHaTTio CO, Byas-kyau
bani, WO npU3BOAWTE A0  HOM0  HAKOMWYEHHA
DesnocepenHso nig Heto. ManioHok 1in0cTpye BUCXIAHAI
pyx CO; kpise npocTip y nopax ripcekol rnopoaw
{GnaThuid  KkoMip) A0 AOCSTHEHHS HWM  NOpoAu-
TIOKPULLIKM,

2. 3p'azypaHuA B pibHMX nopax

OcratouHe 38'A3yBaHHA BinByBasTLCA, KONU NPOCTIp Nop Y
nopoai-konekTopi cTae Takui Bysbknid, wo CO, He Moxe
Binblue pyxarics Bropy, HE3BaXAKMW HA PI3HUUK B
TYCTHHI 3 OTOYYIOHOI BOACK. Lied NpoUEec NPORBNAETLCA B
OCHOBHOMY nif yac mirpawfi COs i 3a3anyail MoXe 3B'A-
3ath Kinbka sifcoTkKiB 3akavaHoro CO, 3anexHo eip
BNACTMROCTEN ripckKol nopopu-konekTopa.

3. PoaunHeHHs (YTPUMYBaHHS WNAXOM POSUMHEHHR)
Hesenuka vactuHa 3akavaHoro CO; PO3UMHAETHCA 4K
NepeHoCUTLC [0 PO3YMHY Yepe3 COMOHY BOOY, BHe
KasBHY B npocTopi nop Konekropa. PesynbTatom
POZYMHEHHA € e, O BOAA 3 PO3UHHEHNM Y Hili CO, Bax-
4a, Him BoAa B3 HEOrO, | He CNPUYMHIOE CNYCKAHHS BOAK 3
poaunheHum CO, Ha pAHo pedepeyapa. LlewakicTs
PO3YHHEHHS 3aNeXUTk Bi iIHTeHCWBHOCTI KoHTaKTY COp 2
poaunHoM. Kinbkicts COp, sika MOME pO34MHMTMCS,
OBMENEHA MAKCMMANbHOKW KOHUEHTpauiesd. OpHak pyx
3akayaHoro COp Bropy i pyx BOAM 3 POAYMHEHUM ¥ Hill
CO; DOAN3Y CNPUHMHIONTE NOCTIAHE OHOBMEHHA KOHTAKTY
Mix poadntom | CO,, wo aBinbluye kinbkicte CO,, Aka
moxe 6y poaumrena. L|i npoueck BigHOGHO noBInbHI,
QCKINkKW NPOXOAATH ¥ Byabkux nopax. [pubnnati otjHkm B
npoexti CrnennHep NoKasyoTh, Wo nuwe bnuabko 15%
Jakauanoro CO» posuvHUnocA Bnpoaocex 10 pokis nicna
3aKAYYBAHHS.

4. Minepanisauia (miHepanbhe yTpUMYBaHHA)

COy, ocobnueo B KOMBIHAUT 3 CONAHMM PO3YMHOM Y
KONEKTOopi, MOXe BCTYNaT B peakuii 3 Misepanamu, Wo
CKNa@alTs ripcbky nopopy. [esdi MiHepanu MOXYTb
PO3YMHATUCA, ¥ TOR HAC SK iHWi MOXYTh OCAMKYBATHCA,
3a51eXHO Big pH | Mikepanie, 3 AKX CKNAAAETECA NOpoAa
{Man. 2). 3a gesKyM OUIHKAMI NILIE BIAHOCHO HERENMKA
yactuHa CO; Bype 3p'a3aHa wnAxom Mikepanisauii yepea
Dye TPUBANUK Npomixok uacy. Yepes 10 000 pokis Tinsxw
5% aakavavoro CO, mano 6 MiHepaniaysatucs, Togi 5K
95% Oyno © posqWHeHO De3 3anuiueroro Yy BurnAg
OKpemol rycrof tasn COs.



Mansorox 2

Winswmi CO; nigriMaeTecs Bropy (cairno-Onakuthi
Oynbbalim), posYHHAETECS i BETYNEE B PeaKiio 3 36pHamMA
110pOAM, LLO CIPHYUHIOE OCAIKEHHS KBpOONATHHX MiHepanis
Ha N1oBepXHI0 3epeH (Bir).

BifHoCHe 3HaveHHA LMX MEXAHI3MIB YTPUMYBAHHA 3anexuTh
Bif] XapaKTepUCTUK KOXHOTO OKPEMOro oB'ekTy AoChifkKeHHA.
Hanpuknag, y kynononopiGux konexropax COp Mae
3anvIlaTtica B OCHOBHOMY B rycTili chasl HaBiTh Yepes ayxe
TPMBANUIA Yac, ToAi AK ¥ MNOCKOMY KOMEKTOpi, AKUM €
Crefinhep, Oinblla vactwHa sakavanoro CO, Gype
pOaYMHEHa Y1 MiHepanisoeaHa.

3mitioBanHR nponopuiiin  CO; B pisHMX  MexaHismax
YTpUMyBaHHA Ha npwknagi CnednHepa nokasaHo Ha
ManroHky 3.

MinkAoHK ToHK yTpumanoro CO,
25-
—4—NinepansHii

20 3=

—— Boaupkanui

15
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10 €
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Mamorok 3

Possutox CO; 8 Horo piatinx chopmax B KomexTopi

Cneiinxep arigHo 3 MOLeTIOBaHHAM MoToRy. CO5
YTDUMYETBCH B HELKDHTHYHOMY CTaki Mexanismamn 112, y
POSHHHEHOMY CTaH| — MexaHiaMoM 3, | B MiHepansHiA (opmi—
MexaHisMoM 4.

L
-

s il e = e ] i = e T =

J—

1 o
1000 10000
Yac (poxw)

3BiAKM MM BCE Lie 3HaEMO0?

3HaHHA Npo Lj Npoyecy 3000YBACTLEA 3 HOTUPLOX OCHOBHIX
fxepen indopmavyr:

© BRGM
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+» NlaboparopHi BUMIDIOBAHHA: HEBENWKI eKCNEPUMEHTH B
ranysi MiHepaniaaujii, noToky W pOIYMHEHHA MOXHA
MpOBOAMTH Ha 3paskax TPCbMMX Ropid, WO AO3BONAE
3pO3yMITH  KOpOTKOTpMBAnNi  rpoliecH  HeBeriukoro
MaciTaby. ;

* Ludpose MogenioBaHHs: obducnioansHi  nporpamu

Bynu pospobneHi Ans Toro, Wob eukopucToBYBaTH iX ANA

nepenbavenHa  noeefjHkn CO; enpogoBk  Ginbly

TpMBanoro npomikky uacy (Man. 4). NlaGopatopHi

eKCTIePUMEHTM  BUKOPUCTOBYIOTRCA ANR  KanibpysaHHs

LMpOBOTO MOAENIOBaHHA,

Bubuensn npupopHux konekropis COs, y Akux CO; (B

OCHOBHOMY BYNKaHIYHOTO ROXOMeHH:) yTpHMYyBaBcd nig

3eMNel0 BNpOROBX TpUBanux nepiofis yacy, yacro

MinboHis pokis. NoaibHi YMOBY HasuBaloTh PUPOIHUM

ananoromM™. Lli ob'extn 3abesneuyioth Hac iMdopmalien

Npo NOBEMIHKY Fasy i Ayke Tpueani HACTIAKM MPUCYTHOCTI

€05 nig semneto,

CrocTepexeHHs 3a iCHYIoYAMKY AinAHKaMK 30epiraiHa

CO; B AemoHCTpaUiliHM. RpoeKTaX, Takux sk CnefinHep

{y BigkputoMy mMopi Hopseril), BeiiBypH (Kanapa), AiH

Canax (Amwup) n K12-b (y siokputomy mopi B

Higepnatpax). PeaynbTaty KOpPOTKOCTPOKOBOTQ MOfENto-

BaHHA MOXHA NOPIBHATH 3i CNpaiHiMK NONLOBUMA HaHK-

MM, LLIO JONOMOXE BAOCKOHANKEBATH Mogeni.

Mansorox 4

TprsaMipHe ModemosaHHs
pyxy CO, y BOAOHOCHOMY
TOPHADHTI Nicns
sakadysanHa 150 000 TokH
vepss 4 poku y
BOGOHOCHOMY rOPHIOHTI
cTpyxtypu forrep y @pauyil
Tyt sobpaxnero CO; B
HEAKPYTHIHOMY CTBHI
(migopy4) | CO;,
POSYHHEHME Y CONDHIE BoAT
(nipasopyy) vepesd, 100§
2000 poxis nicns novatky
FaKauysanun. Mogens
CNMPAETHCR Ha fat
RONLOBHX ACCIIANEHE T8
SRCNIEPHMENTH.

Hagpirwinui CO;  Posuvenad CO,
B MOpaX NOPOIK (mw!:__mj

Hagpermniiinit CO;, DR 3a CONSHIH
POSMUH, Nparie MIPYBETH 10 mq:m
BOAOHOCHOMD TOPHIONTY, 2 BH
POSAHACTECR,

100 poxie
| Micrt pos-utentn GO, Nepeocimyon BHit
S0k
B.q_ou.{e_lmﬁ SURpRoRY

2000 posi | 10 KiNGH0Y, KINOMETDIR HIOKHE 33 TeHsi0 8l
TOMIA 3HAMYBHHS.

2000 powig

Niwe 3aBasKM NOCTIRAHIA NPKB'A3Y i nepesipLy LiX YOTHPLOX
fkepen iHdopmadil MoXHa 3ibpatv HagiiHi 3HaHHA Npo B
NpoLiecH, Lo BiABYBaIOTLER Nif HAWWMIA HOraMK — Ha rMubKHI
& 1000 meTpis.

Ha 3apepLueHHA 3asHa41Mo, Lo Beaneka AinaHok abepiralia
CO; Mae TeHaeHio 3 4acom 3binbuyeatuca. Halieaxnueilie
338AAHHA — 3HAWTW KONBKTOp 3 MpWOaTHOKW NOpOAok-
NOKPULLKOID 3BEpXY, Aka yTpumMyBatume COp (CTpYKTYpHe
YIpHMYBaHHA). Yoi npouech, Lo CTOCYIOTECR POIUMHEHHS,
MiHepani3aLl A 3aMMILKOBCFO YIOBMIOBAHHA, CNPAMOBAHI Ha
zanobiratHa Buxogy CO» Ha NoBEPXHIO.

Wp nacripasy) cavaiae rearoniue sGepirain CO-?




Yu moxke CO, BuTIKaTH 3 pesepByapa, |,
AKLLO TaK, TO AKMMMN MOXYTb OyTH Hacnigxu?

Monnuar wamxy
aumony GOz ¥
ceapdmosuNl, BumoK

Ha nipcragi gocnimxeHb NpUpOAHMX CUCTEM NMPUNYCKAETLCS, WO Ha peTentHo BubpaHux
BinsiHKax 3bepiraHHs He BiAOYAETLCA AKOTOCh 3HAYHOro BUTOKY. MpupoaHi pesepeyapw, WO
MICTSITb a3, 4ONOMAraioTh HaM 3pO3YMITH YMOBW, 3@ AKUX ras yTpuMyeTbes abo euTikae. Kpim
TOr0, MiCLifi BUTOKY rasy 4onomarariTb HaMm 3pO3yMiTH, A0 AKWX HAcniaKie MOXYTb NPU3BECTU

moxnuBi Butoku COa,

B ocHOBHOMY NOTEHUiAHI WNAXW BWTOKY abo CTROpEHi
nopvHol  (Hanpuknag, rmmboki  ceepanosuhu), abo €
NPUPOAHNIMM (HANDUKNAA, CUCTEMM TRILLMH | poanomis). HK ¥
AlouMX, TaK i MOKMHYTMX CBEPANOBUHAX LWNAXM BUTOKIB
MOXYTb BUHMKATH TOMY, WO, NO-Neplue, CBEPANOBUHM YT-
BOPIOIOTL NPAME 3'EQHAHHA MiX NOBEPXHEI0 | KONEKTOPOM, |
no-gpyre, BORW CKNAZAITECA 3 NPUPOAHWX MATepianis, Ak
MOXYTb 3a3HABATW KOPO3l Yepes Tpuearni nepiogy yacy
{Man. 1). DonaTkoBa CKNAKHICTL NOMArAc B TOMY, WO PidHi
CBEPANOBUHN CTBOPEHI 3 BUKOPUCTAHHAM DI3HWX TEXHONOrii,
i ToMy Binbll HOBI CBEPANOBYHY B OCHOBHOMY Beaneyniwi 3z
crapi. ¥ Gyne-sKkoMy BUNaAKY NPUNYCKaeTLEs, Wo Hefesneka
BUTOKY YEPE3 CBEPANOBYHIA HW3LKA, OCKiNbKA A Binbil HOBI, i
CTapi CBEPANOBIHN MOXHA AyHe eeKTUBHO KOHTPONIDBATH,
BHKODUCTOBYIOM  JyTivEl  reoxiMivHl @ reodiskyHi
METORW, & TAKOK TOMY, WO B HAMTOBIA NPOMMCAOBACTI ANR
OyAb-AKvX  BUNpaBHWX 3aX0diB yke iCHye HeoDxigHa
TEXHOMONA.

3 BUTOKEMM Yepe3 NPUPOAHI TRILMHU A POINOMK, AKI MOXYTb
icHyBaTY B NOPOAI-NOKPULLILI YK ¥ MEPeKPYBAKOYMX NOPOAAX",
VKe CKNanHilue, OCKINbKK MY MAEMO CNpaBy 3 HENOCTIAHMMM,
ANOWMHHAMN  BNA-CTUBOCTAMM 3§ 3MIHHOIO NPOHWKHICTIO.
CepiioaHe HaykoBe W TEXHYHE DO3YMIHHA AK CMCTEM 3
BUTOKOM, TaK i G&3 BUTOKY, JO3BONMTE POIPOBNATH NPOBKTH
abepiraHHa CO; 3 TakuMu X XapakTepucTikamu, o i

MpUPOAKKX pelepsyapis, Ak yTpumytoTe CO, i meTaH Big
TUCAY A0 MINbAOHIB pokia.

MpupopHi avanoru: 3006yTi ypoku

{lpupoasi cucTemu (Tak asadi ,8HaPor”) — ue BesyiHui
repena ihdopMadii ANA NOKPALLEHHA POSYMIHHR PYXY rasy
rinBoko nig 3eMNeK % NPUPOAHCTO rasoobMiHy MK 2eMnelo
# atmocthepolo. OCHOBHI BUCHOBKM, ofepkaHi B Xoai
JOCHifHEHb YMCNEHHNX NPUPOAHMX Fasosnx pesepeyapia 3
BATOKaMW 41 B3 BUTOKIR, Taki:

* 33 TIpMAATHUX FEONOMYHKY YMOB RPUPOLHMY ra3 MoXe
YTPUMYBATUGCA BIfl THCAY 0 MINLIAOHIB POKiB;

* j30NL0BaHi rasoBi pesepsyapy W RMWWEHI HamBHi HagiTh ¥
HaMEHIL GNPUSTNWBMX FEONOMYHWX YMOBAX (BYNKaHivH
paloHu);

* NEPEMILLEHHS XOM CKiMbKW 3HAYHOI YACTMHW raly BUMarae
apeexyuii {706TO KEepoBAHOTD TUCKOM MOTOKY), OCKiNSKW
Antby3ia — Le AyKe noBinkHWA NpoUec;

= 71N9 MOABK ABBEKLIT YMOBW PIAMH ¥ KOMEKTOPI MaIoTL OyTH

Bnu3pkAMH 40 NITOCTATHHHOTO THCKY", WOD POanoMK i

TPIUMHY 3ANMILUKTH BIGKPUTYMI YW MEXAHINHO CTBOPWTH

HOBI LWNAXM;

TEPUTOPi, Ha RKUX RPUPORHMA ra3 BUXOAMTE Ha NOBEPXHIO,

pO3TAlIOBaHI MaMKE BUKNIOMHD B  CHABHO  BKPHTWX

TPILWHAMI BYTIKAHINHMX YW CEHCMIMHO AKTWBHWX paioHax,

3 ra30BMMM BUXOAaMK, POITALIOBAHMMM BIAOBK AKTUBHUX

Yy HeBABHO AKTURI30BAMHMX POANOMIB;

aHa4Yrui BMTIK rasy TPannAETLCA NMWe 3piaka | Mae

TEHAEHUiI0 BiADYBATHCA B CMNBHO BKDUTHMX TpILYMHaMM

ByNKaHivAMX | reoTepmantHux  3cHax, Ae COp

BesnepepBHO BMPOBNRETLCA B pE3YNLTATI NPUPOAHMX

npouecis;

Ta30Bi 3HOManil Ha NOBEpXHI 333BMyail 3'RBRAIOTRCA AK

NOKANIZ0BAHI NNAMK, AKi MaIOT ODMEKEHYIA NPOCTOPoBMi

BIAME HA po3rawwopaHe OinA NOBEPXHI HABKOMAWHE

cepenceuwe.

Takvm anuom, ans Toro, wiob craBca euTik, HeoBxigHe
NOEMHEHHA HU3KW  KOMKpETHUX ymoB. Omxe, gyxe
ManoiMOBIPHO, IO HA NpaBMnbHG OOpaHifl i perenbHo
CNPOEKTORaHIW  reonoriukiit  AINARLL  ANA  reoRoTivHOrD
3bepirania CO5 cTaneThes BuTik. Heapaxatoum Ha Te, Wo
MOMIMMBICTL BWTOKY Mana, BMBYEHHS MOB'A33HMX 3 Hel
NPOLECIB i iXHIX MOMIMBYX HACMiAKE MAE BYTW NOBHUM 2
METOI0 NPABMNBHOM BUOOPY, NPOSKTYBAHHA A ekcnnyarauyji
mMakcumansHo  GeaneuHoi  reonorisHOl  minAWkM | ONA
reonoriHHore 3depiranHs CO,.
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BnAvB Ha AlOAEMH

Mu noecsikvac Bawxaemo CO,. BiH HeBesnewnui ans
3A0POR’A NKAVHK NULLE B AYKE BENVKIX KOHLIEHTpaLIAX 3i
3HaueHHsMW noHag 50000 my (5%), CnPUMMHICKOYK
rofioeHui Bifb, 3anamopoueHHs, HYZIoTY. SHaYeHHA BULLe
UbOro PIBHs MOXYTH BYTH RPUYMHOKD CMEPTI, SAKILO BNAIMB
Byne Hagro poBruM, ocofinueo yepea actikcit, KomM
KOHUEHTPaU® KMCHK B ROBITPI nagae HwiMe 16%-Horo
piBHA, HeoBXigHOTO ANA NIATPMMAHHA NKACEKOIO KUTTA.
Ognak, Akuo CO, BUTIKAE HA BIOKPHUTHX YW MOXMIMX
LinaHKax, BiH LIBWOKO PO3CIOETECR B NOBITPI HABITL 3
cnabkoro BiTpy. OTie, NOTEHLIAHNIA PU3KK ANA HaceNeHHs
OOMeNyEThCH BUTOKOM Y 3aKpUTKX cepefoBMlaX |
TonorpadpiuHix  3anafiHax, fe KoHUeHTpauil MOXyTb
apoctatd, ockinex CO, BinbW LWiNEHUA 2@ NOBITPA | Mae
TEHAEHU0 HaKonMMyBaTHCA Bnuabke Ao aemni. 3HaHHA
BNacTUBOCTEN 30HY ferasali kopucHe Ans sanobiraHHs
pU3nKaM W ynpaBniHHa HUMK. Y difcHocTi Barato niogeit
Mellkae B 30HEX, L0 XapaKTEpW3YloToCA LIOAESHHOIO
emMaHallicio npupofHoro rasy. Hanpuknap, e Ivanii, B
Yamniko nobnuay Puma ByauHw posraliosaHi Ha sigeTani
nnwe 30 MeTpiB Big MiCLE ra30BUX BUXOAIE HA MOBEPXHIO,
fAe koHueHtpauia CO; B rpyHti goxopute go 90%, i
npubnuaHa 7 TokH CO, LIoAHA noTpannae B atMocdepy.
MicueBi MewkaHui yHuka®wTh Byab-Akel Hebeanekd,
AOTPUMYIOUMCE NPOCTHX npasun Oeaneku: He cnath B
nigeani i aobpe NPOBITPOBATI NOMELLIKAHHS.

BnauB Ha A0BKIMA

MoTEeHUIRHI BANKBX HA EKOCKCTEMW MOXYTH BiOPISHATUCA
3anexHo Bif TOro, pO3TalloBaHa AinaHka 3bepiranHs y
BIAKPUTOMY MODI YW Ha CYLLI.

Y MOPCEKNX EKOCHCTEMAaX OCHOBHWUM &(heKTOM Bif BUTOKY
CO, crae micuese sHKeHHA pH i NOB'A3aHUMA 3 LM
BANME, ¥ MEPLLY Yepry, Ha TBapuH, WO XWBYTb Ha
MOPCHKOMY OHi A He MOXYTb NOKMHYTW MiCLb iCHYBAHHS.
lMpoTe, Hacnigkw npocTopoee obmexeHi W exocKHcTeMa
MPOSERAE O3HaKW BiAHOBMEHHA HEBAOR3i RiCAS TOrO, AK
BUTIK cnabLuae.

Brinue Ha HaleMHY EKOCHCTEMY 3aranoM MoxHa
OXapaKTepu3yBATA TAKUM YMHOM:

» POCAMHHICTL — X04a HameHicTs rasonogibHoro CO; B
pyRTi Npw %oro koHUeHTpauii go 20-30% wacnpaegi
MOXE CNPMATIMBC EBNNMBATW HA  POAKMICTE |
36inbLyBaTH WBMOKICTE 3DOCTEHHA NEBHMX POCHMH,
SHEYEHHA BUILE LOTO MOPOry MOXYTh BUABMTMCH
GMEPTENEHUMN ANA JSAKUX, ane He ANs BCIX POCIUK.
Leit nokanbhuiA edekt ocobnuBo NPOABNAETHCS
HaBKOMO MicCUb BMXOMY rasy Ha NOBEPXHK, OAHAaK
POCAMHHICTE 3ANULWAETECA BUCOKOIO A 300POROIO TiMbKM
Ha eigcTaHi Kinskox MeTpie Big suxony raay (Man. 2);

* AKICTL PYHTOBMX BOA — XIMIYHWA CKNag fDYHTOBMY BOA
MOXe 3MIHIOBATMCR ueped AoAasaHHa COj, OCKINbKY
BOAA CTa3¢ BinbLu KUCNOK), | BNEMEHTH 3 MPCBKVX NOPIA i
MiHepanis  BOHOHOCHOTO  FOPW3OHTY  MOXYTH
BMBINBHIOBATUCA W NOTPaNNATH ¥ Bofdy. HasiTh AKWO
COy NpocouMTLCA Y BOAOHOCHUA TFOPM3OHT 3 MUTHOK
BOAOIO, eeKT 3ANNUILMTECA NOKANLHIM, ¥ HUHILHIRA Yac
y4eHi BMBYaDTE MO0 KinbkicHWA Bnawe. Llikaeo, wo
Harato BOAOHOCHWX ropuacHTiB Esponn 3baraueHi
npupogHum CO5, i UA BOAA HACNpasai PO3NUBAETLCS B
NNSLLKK | IPOJAETLES 3K FA30BaHa MiHepanksHa Boaa’;

= UinicHicTb NopiA — NiAKMCNEHHS TPYHTOBMX BOA MOXE
CMIPUYUHWTIA POYHHEHHS [OPIF, 3HKEHHSA CTPYKTYpHO!
uinicHocTi i@ yTBOpEHHS npoBanie. OpgHak Ued Tdn
BNNMBY MOXE CTaTMCH TiMbKW 33 Aywe cneundivHux
FEONONYHMX | riAPOreonorivHMX YMOB  (TEKTOHIMHA
AKTMBHICTL, BMCOKA IUBWAKICTE MOTOKY BOAOHOCHMX
TOpu3oHTiB, Oarata Ha kapboHatw miHepanoria), Aki
HABPRA YA MOKYTH BUHMKHYTM HAA MICLEM ITYMHOMO
FeonoriYHoro 36epiraxHs.

Ha 33BepLUeHHA MOXHA 333HAYNTH: OCKINLKW BrnuB Gyab-
AKoro rinoveruuHoro euvoky COg 3anexatuMe Bif
KORKPETHOI AlNsHKM, [OCKOHANE 3HHHH KOHKDETHMX
[EONOTiYHNX | CTDYKTYDHMX YMOB A03BOMMTL  Ham
BW3HA4WTY Oyabp-sKi MOXNUBI WNAXW Mirpali rasy, cbpaTu
AiNFHKM 3 HaUMEHWOK MOMIMBICTI) BuToky COo,
nepenbaynTit NOBEAIHKY rasy i TakiM “MHOM OLiHUTY W
3anobirmi  ByAb-sKOMy 3HaUHOMY BMNMBY Ha MIOAeA |
eKoCICTEMY.

1tfo pacrpanai oanaae reaorime 36epirany COH?

Marntonox 2

Brnue Ha
DOCHUHHICINNG 8UMOKY
CO, 3 nidsuieHum
(isopyy) | saUMEHUM
(1TA80RYY) MOMOKOM,
Briive oOmekerut
MEPUMORIERD, Ha AR
GO, suxodims
HAZ08HI,



71K MOXXKHa KOHTPOMIOBATU QINAHKA
30epiraHHA B rMUOUHI 1 Ha NOBEpPXHi

3eMni?

Yci pinankv abepiratia CO, HeoBXigHO KOHTPOMIOBATH Ans BUpoOHMYMX Linen, Beaneky, 3
€KONOriYHMX, coliantHuX | ekOHOMIMHVIX NpuyuH. Crparteris Mae ByTv CKnafieHa TakuM YAHOM,
o6 BU3HAYNTH, L0 CAME KOHTPOMIOBATUMETLCS | SIK.

MOHITOPMHT etbeKTUBHOCTI AiNSHKN MATUME BUpiLanbHe
3HEYEHHS Ans JOCATHEHHA FOMOBHOI METH rEONOrYHOM
aBepiranka CO,, a came TpuBanol i3onauil aHTponore-
Horo CO,. MpuyrH ANA MOHITOPUHTY AiNAHCK 36epiraHHs
Barato, 3okpema:

BupobHuyi: gna koHTponk W onTumMizauil npouecy
3axauypanna CO,.

Besnexa @ AOBKINNA: ANA 3HWKEHHA A BiABEPHEHHA
ByOb-AKOFO BMIMBY HA Mioged, Avky npupogy W
EKOCUCTEMY HaBkono AinsHkM abepiranda | ans
enesHeHocTi ¥ nom'skweHni Hacnigkis rnofansHol
3MIHK KFiMaTYy,

CoujanbHl: Hagaeav rpomaacekocti  iHhopMauiio,
HeoOxiHy ANA po3yMiHHA Beanexu AinsHKW 30epiranHa
i 3aNyyeHHA rpoMaacekol AoBipK.

®inaHcoBi: 3anyyeHHA AOBIPW PUHKY HO TexHonorii
¥3B i ana nigteepaxkeHHs obcarie sakadanoro COs,

+ BinoGpaxeHHs opeony NOWWPEHHA — BiACTENEHHA
nepecysaHHs CO, Bin micuda 3akavysarHA. Lle
AO3BONAE OTPUMYBATH KNIOYOBI ABHi AN% HECTPOWKW
Mogenei, sk nepepbavaTs MaHGyTHE NOWMPEHHs
CO, Ha ginsHuj 36epiraHus. ICHYE BEnMKA KINbKICTH
roToBUX  MeTOdiB, 0COBNMBO  PEKOMEHAYIOTHECA
NOBTOPHI AOCNIAXEHHS METOAOM CEACMINHOT po3BiaKu,
Akl YCnilHO 3acTOCOBYBANMCR B KINbKOX HeMOHCTpa-
LiAHMX | excnepumeHTansHux npoekTax (Man. 1),

* LUinicHicTs nopoau-NOKpULWIKK — HEOBXIAHO OUIRUTH
CTyneHb isonkoBaqocTi CO; B KONEKTOPI CXOBMILA #
3abeaneunT paHHe nonepegieHHs npo  Gyab-aKi
HecuikyeaHi nepecysanba CO, sropy. Ue moxe Gy
0cobnBo BAXNMBUM ¥ NPOEKTI Ha eTani 3akaqyBaHHs,
KOMW TWCK ¥ KOMESKTOPI BIAYYTHO, ane TWMHacoBe
3pocrac.

* UinicHicts ceepanosuny. Lle BaniMeuid MOMEHT, OC-
KiNbkM MUBOKI CBEPANOBUHY MOXYTE NOTEHLiHO 3a-
Geaneqyearti npAMKIE Wwnax ans Mirpauii CO, Haropy.
3a ceepanoBrMHamMy 3akadyeaHHa CO; — Gyab-sKUMM
CNOCTEPEXHUMW Yit BXKE ICHYIOMMMK | MOKMHYTUMUA —

o6 BoHKM Bynu BpaxoraHi Ak ‘,Hesnpoﬁ_ne:-li _ suvgn’ HeOBXIHO HaneXHUM YMHOM CiQKYBaTH BNPOAORX
Ha HACTYNHWX eTanax poboTi EBponercLKol cHeTemm cragii  sakauyeaHHa | Haganmi, wof 3anofirm
Toprieni eukaamy (CTB). pantosoMy BuToky COp Ha3osHi. MOMITOPHHT

MOHITOPUHT NOYATKOBOrO CTaHy QOBKINNA (Tak 3gaHoro
,0230B0Or0"), TaK caMo SK i nopankLOl XapaKkTepucTHKN
AinAkKy 30epiraHHA € BENNMBOK HOPMATUEHOI BUMOTOIO
Bupextven €C no ¥Y3B, onybnikosaHoi 23 keiTHa 2009
poky. Obcnyroeyiodi  KOMMawii  NOBWHHI  BMITH
NDOAEMOHCTPYBATY, LIO  XaPaKTEPUCTMKU  JiNAHKW
abepiraHHAa BigNoBigAKTE 3aKOHaM | NPOSOBKYBATUMYTh
gignopigaT® iM Yy  [OOBrOCTPOKOBIM  MEpCREKTHBI.
MORITOPWHF — UE BAKNWMBUA  KOMNOHEHT,  SKMIA
IMEHILYBATUME HEACHOCTI B XapaxTepucTuli AinsHKM
30epiraHHA Ta 32BKAW TICHO NOR'A3AHMA 3 3axodamw
LWoa0 opraHisalyi ynpaeniHHa Besnexow.

FAKuMK € uiAi MOHITOPUHTY?

MoHiTopuHr moxe ByTW CnpaMOBaHWA Ha BOCSrHEHHS
DisHM Yinei i Ail y pisHUX YacTUHaxX AinaHKK abepiraHHs,
TaKIX AK:

NOTPIGHUA | AnA nigTeepoXeHHs ToOro, WO B
©BEPANoBHHIM BYNK eqeKTHBHO aane4aTaHi, SKLLG BOHM
Oinble He BUKODHCTOBYKTLCA. [CHYIOMI reotismdHi W
TEOXiMIYHI CUCTEMM MOHITODWHTY, AKi € 3BMMARHOI
NPaKTUKOK B HachTeBii i rasosin iHAYCTPIT, MOXYTL ByTH
BCTAHOBNEHI B CRepanoBuHax afo Hap HuMW Ans
3abeanedelHA PaHHEOIC RONEpeMKEHHS i Beanekn.

« Mirpauin ¥ nepexpwsaiodMx nopogax. Ha ginaqkax
abepiraHHa, gogaTkoBi  ripcoki  mopoaW,  Wo
NepEeKOUBAIOTE KONEKTOP 3BENXY | MAKITh BNACTUBOCTI,
CXOXi 3 BMACTMBOCTAMM NODIA-NOKPULLIOK, SIKi ne-
peKpuBaloTL BigknagenHr i3 sMictom CO, MOXYTH
HOpMYBETH KNIDHOBWA KOMNOHEHT ¥ 3MEHLLERRI pH3nKyY
notpannasbA CO; go Mops un atMocepy. Fkuo B
X0l MOHITOPWHTY KONEKTOpa YW HaBKONC nopogw-
NOKPUIUKA BUABMTLCS PANTOBWA BUTIK Kpi3b NOPOAY-
NOKOUILIKY, MOHITOPUHI nepekpusaumx nopig byae
HeoBxigHwin. Barato MeToais, BUKOPMCTOBYRAHMY ANA
BigoBpaxeHHs opeony nolwMpeHHA abo MOHITOPMHTY
WinicHCCTI NOPIA-NOKPULLIOK, MOXYTb BYTY BUKOPUCTaH
ANs NepexpUBaHKMX Nopig.

2.35 Mv C05 (1999) 4.36 Mr CO5 (2001) » [loBEEpXHEBI BUTOKWY, BUSHAYEHHS i BUMIDIOBAHHSA CTaHY
armocdepu. [Ing BNEBHEHOCTI B TOMY, LU0 JaKauaHui
CO, He MirpyBaB Ha MOBEPXHID, 33CTOCOBYKTb BECH
e ¥ A fianasoH reoximivHux, GioximidHux Metonie | MeTogie
_=E ———— OVCTAHLIAHOTO 30HAYBAHHA ANA BWABNERHA BWTOKY,
=2 =7 S OLIHIOBAHHS /i MOHITOPHKTY MOLWMPeHHs CO, B FpyHTi i
s = = po3CioBAHHA Woro B armocdepi abo B MOPCHKOMY
— e £ cepeposug (Man. 2).
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© CO,GeoNel

» KinekicTb 3akavanoro CO, anA aakoHopasyoro W ci-
HAHCOBOTO KOHTPONK. XoMa KinbKicTe 3akauaroro CO,
MOXHa NErke 3aMipaTi B CCHOBI CBEPANCBUHY, KINbKICHI
aaMmipy B KOneKTopi TexHiuHo Aywe npoBnemaruyHi.
Akwo TpannseTbes BMTIK NOPAA 3 MOBEPXHEK, TO
KinbiieTe BuBiNtHeHoro CO; mae ByTu nopaxoeaHa ans
HauioHanbHOre PeecTpy NapHWKOBWX rasiB i ManbyTHiX
nnatie CTB.

* Pyx roydty ¢ MikpoceficMiyHicTs*. 36inblienui yepes
JaKayyeaHia CO, TWCK y KkonekTopi B ocaobruemx
BUNagkax moxe 3BiNblUTi AMOBIPHICTL MiKDOCEACMIY-
HOi aKTeHocTi W ApifHoMacwtabhux nepecysaHkb
fpyHTy. MeToan MikpoCelCcMiMHOrG MOHITOpUHrY 1A
OWCTaHURHI MeToaw (po3BigKa 3 NiTakis Y CynyTHUKIB)
[AIOT:  MOMMVBICTE  BUMIDIOBATW  HEBiTb  KpUXITHI
BUKPUBNEHHS (PYHTY.

Ak poOUTLCA MOHITOPUHI?

ilMpokii  cneKkTp MeTOMiB MOHITOpUHTY Bxe ©Oys
38CTOCOBAHMI Y YMHHUX AEMOHCTpaLifHMX | AochigHMLL-
kvx npoekTax. BoHW BKMKOMAKTL MpaMi METogM cnocTe-
pexerHs 3a CO; W Taki, WO OnocepeakoBaHo BUMIDIIOTE
etbeKT MOro BNnWBY Ha ripcbki NOPOAM, PiWHW, rasw i
ekonorito. Mpsami BUMiploBaHHA BKNIOYaKTE ¥ cebe ananiau
PiAwH 3 ranBokuy ceepanoBuH abo BUMIPIBAHHS KOHLIEH-
Tpauii raay B rpyHTi 44 atmocdpepi. Onocepeakosati
METOAKM BKNKYAINTL reodianyHy poasiaky i MOHITOPUHT
aMiHW TCKY B cBepAnoBuHax abo amiHy pH y fpyHTOBMX
BoAAX.

MoHiTopuHr HeoBXiiHiA sk Ans AiNAHOK abepiranHs Ha
cyii, Tak i y sinkpuTomMy Mopi. BuGip BinosiaHoro MeTogy
MOHITOPHHIY 3aneXaTuMe Bif, TEXHIYHKX | reonorivHux Xa-
PaKTEPUCTHK QINSHKM, A TAKOX Bif LiNed MOHITOpUHrY. Yiie
iCHYE LUMPOKWA CRIEKTP MeToais MoHiTopuHry (Man. 3),
Bararo 3 fikuX 3aranbHoBK3HaH] B HadhToBiW | rasosii npo-
MWCTIOBOCTI; L METOAM aAaNTYKThCS A0 cuTyaLil a CO,.
DocnigkeHHA BefAyTECH 3 METOK OnTWMI3aUil iCHYUMX
METCAIB, PO3BUTKY [HHOBAUIHWY, a TaKkox 3aans
MOKPAILEHHR TOYHOCTI W HefiHOCTi  BMMIPIOBAHD,
3[CLEBNEHHS,  aBTOMATW3alii  BUKOHCTAHHR i
AemoHeTpaii eekTHBHOCTI.

arerif
MOHITOPUHIY

Mig vac poapobkn cTpa-
Teril MOHITOPUHrY Mae
Oyt yxsaneHo barato
pilueHs, sKi 3anexats Big
TEONOrYHUX Ta iHKEHED-
HYX YMOB, crieLiidHny
AN KOXHOT KOHKpeTHOI 38
LinsHKu abepiraHis,
TakuxX SK reoMeTpist Ko-
nextopa A rmubuHa, oudi-
kyBaHe nowMpeRHs ope- f
ony COp  mOMNMEI
LINAXK BUTOKY, NEPEKpi-
BaKMa  reonoria, yac
3aKauyBaHHA W LLBMA-
KiCTb NOTOKY, @ TaKoX
MOBEPXHEBI  XapakTepuCTMKY, 30Kkpema  Tonorpadis,
rYCTOTa HEceneHHs:, iHMpacTpykTypa i eKOCHCTEMM.
Oppazy Micna MPUAHATTA pilleHb BIAHOCHO HANBinkLL
NpMaaTHYX MeTofiB | MicUb BWMIDIOBaHHA  0a3ogi
OOCTifKEHHS MAIOTE NPOBOAMTUCA A0 NovaTky onepauii
2aKkavyeaHHA, W6 cratv piBHeM Bigniky Ans BCiX
ManbyTHiX BWMIpIOBaHE, 3pewToid KOXHa nporpama
MOHITODWHrY Mae By fHydwkow, abu BoHa Morna
pO3BMBATUCA HABITE ¥  TOMY BUMAAKY, AKWO
3MiHIOBATMMETLCA cam npoekT 30epiranHg. Crpareria
MOHITOPWHTY, 30aTHa iHTerpyeatl BCi Ui NUTaHHA @A
NIABULLTY e(eKTUBHICTL BUTPAT, dopmye
HaMBAXNVBILUMA KOMNOHEHT B aHaniai puankis | B
nigTeepmKerHi Heanekn pinsskv 1a ii eheKTMBHOCTI,

Marmorox 2

Ly Ong MoHImepuney
3 COHAYHUMY
vamapesmu s
ROcmadatn eHepall,
i | npLempil G
SCUREHHFA SPEINIE 233)
3 0ha Mopr. :

fligcymoByiouM CKasae, 333HAYMMO: MM 3HAEMO, WO
MOHITOpWHr  ginAHok  36epiradis  CO, npoBCARATE 3
BMKOPMCTAHHAM Pi3HKX METOAIB, Kl BXXE HaABHI Ha pURKY
4 nepebyBanTe y cTaail poapobin. Ha coorogHiwHin
DeHb AOCAIMKEHHS BERYTL HE NUWE B ranyai POIBUTKY
HOBOTO 0BNagHaHHs (Hanpuknag, AnA BURCPHCTAHHA Ha
MOpCbKOMY  AHi}, ane TaKkoX And  onTumisauii
eEeKTMBHOCTI MOHITOPHHRY i 3MEHLUEBHHS BUTPAT.

Aepo-preTamuinm MeTogn

ANF OUIHIBAHKA BANMBY HA DOCAMHKICTS | Enpobi npsasMiy

— 1
Bumiprogatng |
HEIHAUHAX ]

rpaBITauiRHKX 3Mik

[armx Ha noBepxHi Mops

n,

Mopckxa rpasiTauinba possiaxa

Mopcika CeRcMinNa pozaiiKa

-

BHMIpHOBaNGL BMicTy CO. B atmocdepi
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Komapiauiini sk,
D KPY THTRCA,

| npuanavenl ana
ermipy smicty C:
B aTMocepl BY
TOVIEH BHTOKY

BumiproaanHa
ATMOCIEPHOTD BMICTY
CO, 3 BUKOPHCTAHHAM
L CREKTRanEHOT
NOrMAHaKM0! 30aTHOCTE
M pavepBOHM Nazepis

Bumiprosans smicTy
€O, 8 rpynToBoMy raai

LIfo sacopasni osuasne reqioritee stepiranss CO,7



#Aki kpuTepii 6e3neku
Mae OyTu BCTaHOBIIEHO | BpaxoBaHO?

to

3HaHHA Npo AlNAHKY 30epiranHs
YnesHeHicTs ¥ AOBrOCTPOKOBOMY

PO3BUTKOBI

3 metow 3abeaneveHHn Oeanexy W edpekTuBHOCTi 30epiraHHA ymoB Ans po3pobku W
(DyHKUiOHYBaHHS NPOEKTY MaioTh OYTW BCTaHOBMEH 3aKOHOLABUMMM OpraHamu | BpaxoBaHi

0BCnyroByOYMMY KOMMNAHIAMM.

Hespaxawdn Ha Te, wo reonorivne 3bepiraHA COy B
HHHILUKIA YaC WWPOKO BM3HAHE AK HAfifHWA BapiaHT Ans
NOM'AKWEHHA  3MiHM  KnimMaTy, kputepii Oesnekn 3
YPaxyBaHHAM JIOACEKOTO 3[0POB'A W MICUEBOrO ROBKINNA
mawTL ByTM BperyneoBadi e Ao nodatky pobit ¥
npomycnosoMy Macwrabi. Taki kputepii moxyTe Bytw
BCTAHOBAEHI AK BUMOTH, BUCYHYTi 33KOHOAABYMMK OpraHamy
A0 0BCNYroBYIOUMX KOMNaHIA — ang Ginblioi BnesHeHoCT B
TOMY, LU0 BIIMMB HA 3/10POB'A MICLEBOTC HaceneHHs:, Besnexy
¥ goskinnA (Bxniovaicun fpyHTOBI BOaM) GyAe HesHauHUM ¥
HanbnukviA, cepefHil Ta [AOBrOCTPOKOBIR NepcneKTyai.
OpnHum 3 KMIOMOBUX NUTaHEL reonorivHoro sBepiranHs COs €
Te, WD BOHO Ma¢c ByTW MOCTiMHMM, 2 OTKe Ha AiNAHKax
3bepiranHs He nepeabadacTbCA BUTOKIR. Mpote, cueHapin A
Wo AK?" O3Ha4ae, WO PUavkK malotb Oytv oujHedi, i Big
0BCNYroBYIOYMX KOMNAHIA BUMaraloTs ACTPUMEHHS 3axopiB,
wo sanofiraloTe Oyab-AKOMY BUTOKY YW  aHOManEHIA
noseniHUl Ha AinAHY 30epiranHs. 3rigHO 3 pekoMEHAAUISMA
MrE3K, saxauanmii COs; Mae 3anuwatics nig 3emneo
npuHaimHi 1000 poxie, wo Ac3sonuTs CTabinisysatn abo
CKOPOTHTY BMICT COp B aTMOCHepi LUNAXOM NPUPOAHOTO
OBMIHY 3 BOAAMW OKEAHY, A OTHE, 3MEHILMTH 3DOCTaHHA
TEMnEpaTypu nosepxni  3eMni, Axke BiAGYeaeTbCs uepes
rnofianbHe notenniHkA, (aHak nokanbHi HachigkM MaiTh
ByTH owiHeRi 3a 4acoBolo LWKANOI Big AHiB A0 TMCAY POKIE.
MoxHa BM3HAUWTM KINbKA OCHOBHWX MOMEHTIB, Ocobnmneo
BRXIMBIX YNPCAOEX Aii npoexTy abepiratua CO, (Man. 1).
Besneka 0Oyae nOBHOW B YCIX  BiOHOWEHHAX, FKWO
LOTPUMYBATHCA:

* DETEeNsHOr0  BMOOPY W XapaKkTepucT#kM  AiNAHKA
abepiraHun;

* OUiHKY Deanexu;

s NpaBUNBHOIO  OGCIYroBY-

BaHHA;

 BiANOBIAHOIO MMNaHy MoHI-
TOPUHIY;

* 3AEKBATHOTO MNaHy Big-
HOBNEHHA.

Cynposignl  HaiBaxnuBeii

Lini;

* rapanTyBami, wo CO

3aNUIKUTLCH B KONEKTOpi;

RNigTPMMYBATA  LNICHICTD

CBEPANOBHHY;

¢ afepirati ianuHi BRACTI-
BOCTI KoneKkTopa (BKnioda-
104N NOPMCTICTE, RPOHUK-
HICTb, 3aKauyBaHicTs) i
HENPOHKKHY npHpoay
ROPOAN-NOKPHLLIKK;

¢ ypaxoBysaty cknag
notoky COs, 3BEpTAIOMM
ocobnuey yeary Ka Byab-
Akl AOMiLKW, He BWaaneHi

~ 1, + 40 pokic [

~ t, + 45 pokis

i6

B Npoueci ynoeniosaHAs. Lle Baxnuec Ana 3anobiraHHs
Bynb-AKif HecnpuATNWBIA B3acMopfl 3i CBEPANOBUHOID,
KONEKTOPOM, NOPOACIC-NIOKPULLKOKD i, B pasi euToky, Gyab-
AKMMW  FDYHTOBMMI BOAAMW, WO NPOTIKAKTH Buwle.

Kpurepii 6e3anexku
AN PO3POGKH NPOEKTY

Besneky HeoBxigHo npoaemMoHCTPYBATH A0 novaTky pabir.

Qbvipaioun AinAuKy, HeobxigHO nepeBipwTH Taki OCHOBHI

KOMNOHEHTH: _

* NOpOAY-KONEKTOP | NOPOAY-NOKPULLIKY;

* NEpeKpUBAaIYi NOPOAW, 30KPEMA HENpPOHWKHI LapH, Ak
MOXYTE BUCTYNAT SK BTOPUHHI i30N1010v] Lapy;

* HanBHICTb MPOHWKHWX POANOMIE MW CBEPANOBMH, AKi
MOXKYTE CTETM  LUBAXaMW  BUTOKY HA  MOBEPXHIO;

* BOJOHOCHI FOPHAOHTH NUTHOT BOAK;

* OOMEXEHHA HA NOBEPXHi, NOB'A3aHi 3 HACceneHHsM i
eKonorieto,

OnAa ouiHku reononi @ reomeTpii AinAHOK 3bepiraHHA
BHKOPVCTOBYIOTH METOAW PO3BiAYBaHHA POROBMLL HATH 7
raay. MogenioBatHa NOTORY PigvHA, XIMIYHE A rEOMEXAHIHHE
Mmogentsaiia COp; B MEXax KONeKkTopa [o3Bondec
nepenbauuti noseginky CO, Ta A0BrOCTPOKOBI HACAIAKM, 8
TaKOX BW3HAYMTH NApaMeTpU eheKTUBHOTO 33KAYYBAHHS.
PetenbHO  BM3HaWMBIIM  X3PaKTEDUCTMKM  AiNAHKM
3bepiraHHA, mMoxHa nepepGaumT HeoBxigHwi cueHapii
LHOPMANbHOTG" pexuMy 30epiraqHs, Wo BigNoBiaae AiNAHY,
npuaatHii ans abepiraiba, e My B¥2EMO BNEBHEHI B TOMY,
wo COy 3aN1WKTLES 8 KONEKTOPI.

OuiHka pvaukia BMMarae pOIMAAY MEHI  IMOBIDHMX
CUEHapilB MailyTHECrO CTaHY CXOBMILA, B TOMY MMCRI i
uenepepbavesnx  Bunagkie.  OcobnuBo  BaknMBo
nepenbaunty Byfb-AKi MOXNMBI LUNAXA BHTOKY rasy a
MOXIMBI Hachiky ubcro (Man. 2). Yci cuexapii RuToKiB
MaioTe BYTH NpoaHanizogadi ekcneptamy, i Tam, fde ue
MOXMKBO, Mae BYTW 32CT0C0BEHO LUMPOBE MOAEMKOBAHHA
ANs OLHKA AMOBIPHOCTI BUHMKHEHHA BUTOKY W NOTEHLIAHNX
TPYOHOLB, NOB'A3aHKX 3 UM, Hanpuknag, po3BuToK opeony
nowmpenda CO; notpibHo yBawHO kapTorpatbysati ana
BM3HAYeHHA Oyap-AkMX 38'A3KiB i3 30HOK  pO3NOMIB.
Yytreicte A0 3MiH RapaMeTpiB i HEBWUSHANEHOCTI MaKTh
BYTH PETENLHO BCTAHOBAEHI NiA YaC OuiHIOBARHS PUIMKIB.
Ouinky moxnuvewx edektis snmey COo Ha noawHy ©
[OBKINNA BapT0 PO3MARATA B MEXAX AOCTIEKEHHA OLHKW
BRAMBY, AKA 333BMYAI NPAKTHKYETLCA B DYAb-AKOMY NPOLEC
niueHaysaHHA npomucnoeoro of'exTy. Y ubomy npoueci i
HOPMaNbHWIE CUEHaPiR, 1 CLEHapi BUTOKY BUBYATUMYTECA
AN oUiHk GYAB-AKOTO MOXUMBOTG PUIWKY, NOB'AIAHOMD 3
ob'ekTom.

KopoTkeCTpoKoBa 1 AOBTOCTPOKOBA MPOTPAMM MOHITOPUHTY
MalTe ByTw po3pobneHi 3 ypaxysaHHAM aHarnisy OLHOK
PHANKIB, 0D KOHTPOMNIOBATY BaXNMBl NApaMETPH, BU3HAYEH
B pizHuX cLeHapiax. OCHOBHUMM LiNsIMN TAKOTO MOHITOPUHTY
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NOKMHYTY CBEPANOBUHY

Moxpuua
FOPH3OHT (Kinektap)

T 'Lxﬂ[. P
I 3 = G
o BHpobAne . AAR y- o Lif
1 A pAADEH
R yaoeane CO, 8aKHA CO, P 3= =

€. 3obpakeHHs opeony nowupenks COp  nepesipka
LificHOCT CBEpANOBMHK W MOPOSW-NOKPUILKH, BHABNEHHA
6yab-Akoro BuToRy COs, OUHKA SKOCTI PYHTOBMX BOG |
BNEBHEHICTL ¥ TomMy, Wo CO; He pocsrve nobepxHi. Mnan
BIOHOBNEHHA M NOM'AKIWIEHHS Hacnigkis — OCTaHHIN
KOMMOHEHT OLiHKM Deaneku, cnpAmMOBaHWA Ka aeTanisauii
CNMCKY KOperyBarnbHUX 3axofis, AKi 3aCTOCOBYIOTLCA B paai
BUTORY 44 aHoMansHol ToOBeAiHKM. BiH  Biriovae
CriocTepeXeHHs  3a  LNICHICTIO  nepexpusaiovlX  nopig,
ofBaneHHAM CEEpANOBIH Nig Hac 3akaqyBaHHA rasy # nicna
vioro 3aeepuleHnn. Kpim Toro, posrnAgaloThen
eKcTpeMantHi pilueHHA i3 BIJHOBAEHHA Cx0BMLIA, 30KpeMa il
oBopoTHicTe abepiraHHs. lcHyioui Hoy-Xay BrntoualoTh ¥ cefe
cTaHfiapTHi MeToau ansa Had™ i raay, Taki AK KaniranbHWiA
PEMOHT CBEPANDBMH MNiCNA  3aBEPLIEHHA  3aKadyBaHHA,
3MEHWeEHHA TWCKYy 3akadyBaHHR, “acTKOBE Y4 noBHe
BUNY4EHHR rady, 3abip BooM ANA 3MEHWEHHA TUCKY,
BuAoByBaHHA rasy Ha HEBENMKIX MUBUHAX TOLO.

Kputepii Ge3nexn B npoueci BUKOHaHHA
PoOIT W NicAA ix 3aBepLIeHHA

lonoBHMA acnekT Beaneky NOB'A3aHWA 3i CTAZIEI BUKOHAHHS
poBir. [Ticna 3akiHYeHHA 3aKavyBaHHA, RAAIHHA TCKY pobuTb
cxouwe Ginbly GeaneyHUM. YNeBHEHICTH ¥ MOXAMBOCTI
3akayysahHA i1 3BepiranHa CO, BesnevrnM cnocobom
Ba3yeTheA Ha AoCBIAl NpOMUCTIOBKX KomnaHin. CO» & QocHTL
NOWHPEHUM NPOGYKTOM, BWKOPUCTOBYBAHWM Y  pi3HMX
Fany3fax NPOMUCTIOBOCTI, TakNM YUHOM, Nig vac poboTh 3 Liieto
PEYOEMHOK HE BUHMKHE XOAHVX HOBWX npoBnem. Poapobka i
KOHTpONk Npolecy BUKOHaHHR pobBit  GasyBatTMMyTLCH
NepeBaKHe Ha Aoceifi HadToBol i rasoBol poMKCNIOBoCT,
30KpeMa Ha cesoHHOMY abepirabHi npupogtoro rasy abo
nigeulenHi  Hadgrosigaadi  nnacrie  (NHM).  OcHoBHi
napameTpy, Lo BUMaraloTe KOHTRONIO, Taki:

* TWCK 3aKauyBaHHA Ta LWBWAKICTE NOTOKY — NEpLIMA Mas
MATPUMYBATUCA  HUKYE TaKOTO PiBHA, 3@ YMOBM
NEpeBvILEHHA SKOTo YTBOPIOIOTECA TRILMHW B nopodi-
NOKpHLLLY;

* obCAr 3akayaHoro rasy (mac BignoBigaT NpOrHo3aM,
CKNAneHuM 3a A0NOMOro0 MofenioBaHKs);

Honuhin
- HadropobyaHa i Babip Teonariuvuii . Ogpeoa GO,
35 | casparoBMHE RHTHOT BOAW POINOM "7 B konexropl
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= CHIaf 3aKadaHoro notoky COy;

= UinicHicTe cRepanoBWH(M) 3akadyBaHHR Ta Byab-sakol
CBEPANOBHHM, po3TawoBaHo! B opeoni nowupeHHs CO;
abo nopAg 3 HUM;

« opeon nowdpeHHs CO; Ta BU3HaueHHA Byab-AKuX
BMTOKIB;

s CTIAKICTE fPYHTY.

Y npolueci 3aKauyBaHHA HeoDXigHO perynapHo nopiBHIOBATH
peantHy noBefjHKy 3akavaHore CO; 3 nporHososaHolo. Lle
[IO3BONUTL MOCTIRHO BAOCKOHANIOBATW Hawi 3HAHHA Npo
finsHry abepiranns. Axwo Gyge nomiveHo Oyab-RKky aHo-
ManbHy noBegiHKy, TO NporpaMy MOHITOPUHTY NOTRIGHO oHo-
BATV | B pasi HeoDXIOHOCTI BAVTY KOperyBarbHuX 3axogis. Y
pasi nifospy BUTOKY BIANOBIAHI METOAW MOHITOPUHTY MOXYTh
ByTv HauineHi Ha neBHWA npocTip AinAHKM 3BepiraHHa B
fAlanasoHi Big KonekTopa [0 nosepxHi. BoHW 30aTHI BUABMTH
CO;, AMiA NigKIMAETBCA, | Byab-AMIA HECIPUATIMBIIA BNNKB,
SKAN MOXe BYTM LWKANMBMM BNA BOJOHOCHMX TOPU3CHTIE,
MUTHOT BOAM, AOBKIfINR 1 3PELLITOI ANR MIORHM.

MicnA 3aBepliEHHR 38KavyBaHHA MOYMHAETECA  CTagid
3AKDUTTA; CBEPANOBMHW MaloTk ByTW NpasunbHO 3aKPUTI W
nikBigoBaHi, npofpaMa  MOJEMIOBAHHS W MOHITOPHHIY
OHOBNeHa, |, B pasi HeoOXigHOCTI, 3aCTOCOBAHI KoperyBanbHi
3aX00W BNA  3MeHWeHHR puankie. KonK piBeHb pPUauKis
PO3MNAfaTUMETRCH AK AOCHTL HUSBKWNA, BiRMOBIJaNbHICTE 3a
afiepiraHHa NepeHOCMTEC Ha HawjoHanbHi OpraHW, | nnaH
MOHITOPUHTY MOXe ByTi TMMMACOBO 3yNWHEHWA Ui 3BEeHI
D0 MiHIMYyMY.

DOupektvea Eponedcekoro COW3Y BCTAHOBMKE NPAROB]
3acany, Kl rapaHTYioTh, IO ynoBnioBaHHA | abepirakHa COp
- lie BocTynHWA AieBuil 3acib AnA nom'AKWEHHA Hacniakie,
AKAA MOXHE BkopUCTOByBaTH BeaneyHo A pianosigantHo.

Ha 3asepluéHHA 3a3HaumMo, Lo KpUTepil beanein € HeBig'eM-
HOK YacTVHOI YCNLHOrO rpOMMCIIOBOMD BNPOBAMXEHHA
sbepiraiHa CO,. Bonu Maloth 6y apaniosaHi 5o ymMoB
KoxHoF KoHKpeTHol ainsHku 36epirants. Lli kputepil ByayTe
0CcOBNWBO BRXIVBUMK ANA [POMBACHKOTO BM3HAHHA | B
npoleci NileH3yBaHHA, | NS HIX Penyimiodi opraiv MalTs
BU3HAYMTH piBeHb feTaniaalil sumor beanekw.

Lo Hacripasn) oaveriae recnoriHe shepirasin CO,?

TAMBOKHA BONDHOCHWA @

Maronox 2
[Tptixnad Moxnueux
cueHapie aumoKy




CAOBHMK

BOAOHOCHWIA rOPUAOHT: MPOHMKHE TiNO NOPIg, WO MICTATL
80Dy, Hernuboki RoeepxHeni BOAOHOCHI TOPUACHTH MICTATL
NpiCHY BOAY, KA BUKOPMCTOBYSTLCS AMA CROXWBAHHS
nieaurHolo. Ti, WO 3HAXOARTLCSA HA BEMMKMX [NMOMHAX, 3a-
MOBHEHI CONOHOIC BORDH, HENPHUAATHOK ANA BYAL-AKUX NK-
JAckkvx notped. Lle Tak 38aHi condHi BOACHOCH FOPU3CHTH.

3akauysaHicTs: XapaKTepHIYE NerkicTs, 3 AKOIO pianHa (Ha-
npuknag, CO;) mowxe ByTv 3akauyaHa A0 reonorivHol
copmayjl. BoHa BM3HauaeTCA AK YacTka Big noginy
WBKEKOCTI 3aKBYYBARHA HA DISHULIC THCKIB MIX TOMKOIO
3aKauyBaHHA BcepeauHi Bing OCHOBM CBEPANOBMRY I TOMKOH
y thopmaui.

Konektop: Tino ripcekol NOpoAW Y 0CAdis, AOCTATHLO
NOpucTe A NpoHuKkHe ANR poamilleHHs A 3bepiranHa CO,.
MianyK | BANHAK — HARNOLUWPEHILLi NOPOAM KOREKTOpIB.

NivocTaTdynwit THCK: CMNa, WO YWHUTL TMCK HA Tiopoay
NepeKpYBAIOYMMY LLIAPaMH, PO3TALIOBEHUMY Hag NOPOAOID
ane Hwide nosepxHi  2emni,  JliTocTariuHBE  THCK
36iMbLIYETHCA 3 TTMBHHOK.

MikpoceiicmiunicTs: He nos'asadi i3 semneTpycamu cnabki
KONUXaHHA YW Bibpauii 3eMHOT kopw, AKi MOXyTe Byt
COPWNMHEHT  Di3HMMM  NPUPOSHMMM  aB0  WITYHHKMM
(paKTopamu.

HagkpuTHUYHMA: CTaH PIgUHKM NpW TUCKAX | TemnepaTypax,
BUILX 3a KpUTIYHI araverHA (31,03 °C i 7.38 MNa ana CO,).
BnacTvBocTi TaKMX DIAMH MOCTIRHO aMiHioThCR B Ginbly
rasonopibHWX 32 YMOB HM3LKOTO TMCKY 40 Ginbu
pignHononioHvx 38 yMOB BENWKOTO TMCKY.

Opeon CO,: npocToposwi po3noain Hapkputudsore CO; B
MEKaX ripcbkux nopig.

MepexkpuBaloyi NoOPoAK: reonorivKi WapK, Lo IHAXOAATEEA
MK MOPOACK-NOKPULLKOID KONEKTOpPA W nosepxHelo aemni
{abo MopcbKoro aya).

MigenwexHn Hathrorigaayi nnacris {MHI): meToauka, sika
nokpallye euaodyTox HahTH WNAXOM 3aKadyBatHA pighHY
{Takoi Ak notik sofn i COg), WwWo ponomarae mobinisysary
HabTy B KONEKTORI.

MopueTiCTo: BIACOTOK Bif, OCHOBHOTO OBCATY NOPOAM, AXVIA
He 3aifimae MiHepan, Ll nporanvHk HasWBaOTLCA NOpamM, i
BOHW MOMyTb OyTW 3anosHeHi pisHumu piavHamu. Ak
NpaBMno, B [MMBMHHMX NOPOAAX Licl0 PiAMHOI & CONOHa
BOAA, ane BOHa TAKOX MOXe ByTh HahToI | rasoM, Takmm Ax
MeTaH abo x npvipogHuii COy.

Mopoaa-nokpULLKE: HENDOHUKHWA LWap nopig, AKvi Aje AK
Dap'ep Ha WnAXy pyxy PioKE i radie 1a yTBOPIOE NACTKY, AKLLO
NEpEeKPYBAE KONEKTOP.

JIns noAanbLIoro YTaHHS:

MpupopHMi ananor: ickyiounid y npupoai konektop COs.
LinaHKA MOXYTE ByTH 3 BUTOKOM Uit §e3 BUTOKY, iX BUBMEHHA
MOXE TIOKpawmMTi Hawe posymisHa goni CO; B rnvbokux
reonorivkiux CUCTEMAaX ¥ SOBrOCTPOKOBIH NEPCNEKTHBI.

MpoHuksicTs: BnacTvBiCTs 260 3AaTHICTL NOPUCTOI NOPOAM
MponycKkaTh piduHy; ue mipa BlOHOCHOT NErkocTi NPOTIKaHHA
PIAVHY NiA AIE0 MPAAIEHTA THCKY.,

Po3scin: Ayxe CONoHA BOAa 3 BMCOKOW KOHLEHTPaLjen
PO3YMHEHHX CONEH.

CBepAnoBUHa: KpYIIUA OTBIP, 3pOBNEHIH WNAXOM BYRIHHR,
20KpeMa, MBoKa CBEPANIOBMHA HEBENHMKOTO AiaMeTpy, Taka
K HadToBa CBEPANOBNKHA.

¥3B: ynoenweanHs i 30epiranta syrnews.

CSLF: $opym nigepie 3 Buganesis Byrnedio (CMBB).
MixHapoaHa iHiLjaTHea i3 MiHK KniMaty, Aka cnpaMoBaHa Ha
POIBMTOK OiNbls AOCKOHAMMX | EKOHOMIYHO ederTUBHMY
TEXHOMOMA ANA RiROKPEMNEHHS W YNOBNIORAHHA Aiokcuay
Byriello Ta WOro TpaHCROPTYBAHHA W  AOBFOCTPOKOBOIG
BeaneyHoro 3bepiraHHs.

EU Geocapacity: 3asepiweHuii €8ponefickkiil HayKoBO-
BOCNIAHWA NIPOEKT, AKMA OLIHUB 3aransay reonoriyHy EMHICTL
AnA 36epiraHna aHTponorenHux Bukvgis COp, HanBHY B
£sponi.

GESTCO: 3ageplueHnin EBPONEIACEKMA HAYKOBO-AOCTIAHVA
MPOEKT, AKUIA OUIHUB MOMAWROCTI recnoridHoro 3bepiraHHA
CQ, v 8 kpainax (Hopeeris, Qanis, Benukobputanis, Bensria
. HinepnaHpy, Himeuuuna, ®paHuin i I'peuis).

IEA-GHG: Mporpama 3 AOCNIMKEHHA MaPHMKOBOMO rasy
MixHapoaHoro eHepreTuiHoro arentetea (MEA-MNC). Mix-
HapogHe cnippobiteuyTeo, WG notTasMno nepeq cobolo uini:
OLHNTIA TEXHONOTIT AMEHLWEHHA BURWAIS NapHUKOBMX ralis,
MOWNPHTY PE3YNBTATI LUMX AOCHIIKEHb, BHIHAYMTH 0B'eKTH
OOCNIMKEHHA, POIBUTKY W ASMOHCTpaUll, a TaKoK
niATPMMYBATY BIANGBIAHY poBOTY.

IPCC: Mixypancsa rpyna excneptie 2i amikn kniMary ({
MIE3K). Lo opranizauin 6yno sachosaHo B 1988 p. Bee-
CBITHROH METEQpPONCrivKOt OpraHizauieto (BMO) 1a MNporpa-
Mol 3 poskinns Opranisauii O6'egHanmx Hauii ans otpu-
MAaHHA HAYKOBOI, TEXHIMHOT i COLANBHO-EKOHOMIMHOI iHdop-
maLii, HeOBXiAHOT ANA POIYMIHHA 3MIRK KITIMATY, HOTO NOTEH-
LAHOrO BANWBY | MOXMBOCTEN ANA apantauii i noM'sKLweH-
Ha Hacnigkis. MIE3K i Ans6epty Topy 6yna npucymxeHa
Hobeniectka Mpemin Mupy 3a 2007 pik.

pH: wipa kucnoTHocTi poadwHy, ge pH = 7 sianosigae
HOPMAnNbHIA KUCAOTHOCTI.

CneujansHuii 38iT no Y3B MixypapoBoi rpynu excnepTie ai aMiHu knimaty (MIE3K):
htip:/iwww.ipcc.ch/publications_and_data/_reports_¢arbon_dioxide.htm

Cropiuka €sponeicbkol KoMicii npo xniMaTuuny gisnbHicTb —

3 ¥3B, sxmovalouM iHopmaliio weao npasceoi 6asmw Ta ——

peaniaauii BnpoeagxesHa JupexkTuen 3 Y3B:

http:/fec.europa.eu/climal/policies/fowcarbon/ces/index_en.htm

|HTepHeT-cTOpiHKa MEA 3 MeToRiB MOHITOpUHFY:
hitp:/fwww.iea.orgftopicsfces/




LLlo Take CO2leoHer?

COyleoHet - ue Esponeicbke HAYKOBE CIBTOBAPHETBO, A0
AKOTO MOXHA 3BEPHYTUCS ANA OTPUMAHHR YiTKOT 1 BUEpNHOI
iHhopmalti npo reonorivHe 36epirabka CO, ~ nepeposy o
HUTTEBO HeOBXIAHY TEXHONOMI NOM'AKWEHHSA Hacniakie ami-
Hu knimaty. COsMeoHet Hyno cTBopeHo 3a iniujatueoo €apo
-nelickkoi Komicii Ak Mepexy excneptis y Mexax 6-i Pamkosol
Nporpamu {EK PI6 koHTpakT 2004-2009). Bona ob'egHye 13
IHCTWTYTIB 3 7 €BPONeICERWX KPaiH, Y KOKHOIO 3 SKuX A0CHTH
BMCOKMI MiKHAPCAHUA PiBeHb | YHIKANEHWA AOCBID Y ranysi
BocnigxeHs reonoriuHoro aBepiranns COs. ¥ 2008 poui CO,
l'eoHer Byno 3apeecTpoRaHO AK HEKOMepLiHY acouialio
3rgHO 3 paHLYILKKM 3aKOHOAABCTBOM — ANSA NPOAOBKEHHA
AIANBHOCTI  nicns  3aBeplieHHA  MiHaHcyBaHHR 3 Boky
€£8poCoOioay.

CO;leoHer Mae BenukviA [OCBIA  HAyKOBO-BOCIAHWX
NPOEKTIB ¥ TakMX ranyaax: NOPOAW KONEKTOPIE i NOKPUILIOK,
noTeHwjiki Moxnueocti gns mirpauli CO» Ha noeepxHio,
METOOW MOHITOpWHTY, MOXNMBI BONWBM Ha nioaed Ta
EKOCHCTEMY, TPOMABChKe BUSHAHHA Ta 38'A3kM. COoleoHert
NPONOHYE pi3Hl NOCIYMM B HOTMPLOX OCHOBHUX ramnyasx:
1) cninbHi AocnimieHHA; 2) HaBYaRHR W CTBOPEHHA
noveHuiany; 3) HaykoBi koHcynbTauii; 4} iHdopmayin Ta
3B'A3KN.

CO,leoHer cTpiMko Habupae cwim i CTae MILHOIO HayKOBOIO
KOMMETEHTHOI) ~ €BPONEHCHKOKD  IHCTARLJEID,  30aTHOK
sabesneqysary  HeoDxigHy Haykosy NIATPUMKY  AnA
wiupokoMacluTaboro #  GesnedHoro  BNPOBAANERHA
recnorigHore  abepiraina  CO,.  Po3wmMpeHHA  Uboro
CNiSTOBPUCTBA ANA 33[OBOMNEHHA 3aransHOEBPONENCHKINX
notpeb apiiicHi0ETECA 33 gonomorolo npoekty 3B €apona
(CGS Europe) i3 kooppumauiiiHOl  AiRNbHOCTI, WO
hiHancyeTbea Eppocoiosom 3a P17 (2010-2013).

38 €apona of'epHye B Hancunexiule Anpo Acoujaujo
CO,feoHet Ta 21 iHwy AochigHMLBKY oprakizayio 3 28
Aepwas Eponu (24 nepxasu-ynenn i 4 acolifiosaHi kpaiHu).
[lnA uE0ro 3a3diAHA KOMaHAA 3 KINbKOX COTEHb Y4eHWX,
30ATHMX  3aAMATHCA  BCIMA  ACTIEKTAMA  rEONOTYHOMD
30epirasid CO5 3aBOAKM MKAMCLMNIIHAPHIA  iHTerpauyi.
Hawoiw MeTon € HajaHHA 3aUikaBnedvM CTOPOHAM i

TPOMAACHKOCTI  HesanewHol W HaykoBo-0brpyHTOBaHOI

iHchopmanii npo reonoriyne a6epiraHia COy.

CO,lecHer: Egponeiiccka Mepexa Ekcneprie y ranyai
reonorivdoro 3epiraHia CO,

BGR (HivewuwHa); BGS (Benukobpu-
TaHis), BRGM (®paHuis); GEUS (Oa-
Hif); HWU (BenukoBpurania); IFPEN
(®panyjs); IMPERIAL (Benvikobpu-
TaHis), NIVA (Hopeerig); OGS (Iranis);
IRIS {(Hopeeria); SPR Sintef
(Hopseris); TNO (Hinepnanau}); URS {Itanis).

www.coZgeonet.eu

3B €ppona: 3JaranbHOEBpONAHcbka KOOPAMHALHHA
RiAnbRICTb ¥ ranyai reonorivHoro abepiranka CO,.
COoleoHer (13 unehie, ykaaanux euwe); CzGS (Yexin);
GBA (Ascpin); GEOECOMAR (Pymynin); GEO-INZ (Crio-
peHia); G-IGME (Tpeuia); GSI {Ipnanpin);

GTC (Nutea); GTK (®innsngia); LEGMC O -
(Narain); ELGI (Yropuwyma), LNEG (Mop- bV (FIRI=E
Tyranis); METU-PAL (Typuir); PGI-NRI R
(Monswa); RBINS-GSB (Bentris); SGU
(lWeeuin); SGUDS (CnogauqnHa);
S-IGME (icnatis); SU (Bonrapia); TTUGI (EctoHia), UB
(Ceptia); UNIZG-RGNF (Xopearin).

e N

www.cgseurope.net

COsleoHeT oTpwMana  WMpoKe
£BPONSHCLKIA | MDkHapoaHii apeni.

BH3HEHHA  Ha

CO;lecHer  yxpaneHa  dopymom
nigepie 3 ewpaneHHA syrnewo (SNBB).

CO,leoHer cnispobitimuae 3
Mporpamold 3 ACCNIAKeHHA
napHukosoro rasy Mixxapos-
HOrO EHEPreTYHOrO areHTCTRA
(MEA-NAC).

& ieaghg

Mpo Gpowypy

3 METOR MiABWLLEHHA OBI3HAHOCTI CyCninbCTea B raitysi
reonoriyHoro abepiraHHa CO, CO.Me0HeT aamucnnacs Hag
peeoxonnmgiodum  nutanHam: Lo Hacnpaspi  oaHavae
reonoridHe 3bepiraqHA CO,?", KomaHaa BUAATHX Y4eHMX 3
CCsleoHer nigrotysana eignoeigi Ha 6 nuraHs wWwogo
CY4aCHOTG CTaHy CNpAE, IO BA3YIOTHEA HA AOCTIEKEHHAX |
nocBigj, 3ibpanux no Bebomy ceiTosi. Metoio poBotn Byno
HafaT¥ diTky @ Heynepempkery HaykoBy iHbopmaulio ans
WHPOKOT ayaMTOpIT | cNpUATY AiancroBi Npo CYTTERE NWTAHHS
WOAO TEeXHIMHWX acnexTie reonorivHoro 3bepiraita COs. Lig
pobota, 3ibpaxa B Ui Opolypi, Hyna penpeseHToBaHa Ha
ceminapi ,HasuaHHa v gianor”, wo npoxopue ¥ Mapuki 3-ro
xoetHA 2007 poky. 3 Opowypoo Mo nacnpasai o3ravae
reonoriuHe abepiraHhn CO,?" MOXHA 03HAHOMMTUCS Ha Beb-
CaiTi, A& BOHA NPSACTABNEHA HA PIHKX MOBAX:
www.co2geonet.com/brachure

Ujo nacrpasy osreriae reanorie abepiain CO,7




CO,leoHert
€sponeucbka VMepexa ExkcnepriB
y ranysi reonoriuHoro 36epiranHsa CO,

e a——
Bundesanstalt fur

N

Geowlssonschaften
und Rohatolfe

HERIOT

fP €nergies
nouvelles

Horwegiin Inktiule
Tar Water Research

www.co2geonet.eu

Cekperapiart: info@co2geonet.com

BGS Natural Environment Research Council-British Geolegical Survey, BGR Bundesanstalt fur Geowissenschaften und Rohstoffe, BRGM
Bureau de Recherches Géologigues et Miniéres, GEUS Geological Survey of Denmark and Greenland, HWU Heriot=Watt University,
IFPEN IFP Energies nouvelles; IMPERIAL Imperial College of Science, Technology and Medicine, NIVA Norwegian Institute for Water Re-
search, OGS [stituto Nazienale di Oceanografia e di Geofisica Sperimentale, IRIS International Research Institute of Stavanger, SPR

SINTEF Petroleumsforskning AS, TNO Netherlands Organisation for Applied Scientific Research,
URS Universita di Roma La Sapienza-CERL

‘Vd{@';g YKpalHoOMOBHY BepCiio 6y1r_10 NEPeKnafgeHo B Mexax npogmy,,HmabKo-ByrneueBi
'5“' 4 *|$ MOXUIMBOCTI ANA IHAYCTRIAaNbHNX PerioHiB Yrpainn (LCOIR-UA),
l"Q ¥ Lo (iHaHCyeTbCA EBpONencbKinmM COIO30M Ta BUKOHYETHERA
%, ;;;5 HoHeubKknm HauioHanbHuM YHIBepcuTeTom (M. HoHeusk, YkpaiHa).
rar (www.lcoir-ua.eu)

Mpadiuui auaans: BL Communication
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