VJIABJIMBAHWE U
XPAHEHUE [IBYOKHCH
VIJIEPOIIA

Pestome 1151 iy, onmpenensonyx NOTUTUKY,
1 TexHMYeCcKoe pe3ioMe

¢
MexnpaBuUTeIbCTBEHHAs I'PYIIIIA SKCIIEPTOB AT D,
Wy

110 U3MEHEHHUIO KIMMaTa A




Cnemunansneii gokiaag MI'OUK

YnasiuBanue u XpaHeHHue IBYOKHCH YIiiepoaa

Pesrome 1iis smn, onpegessiioumux noJIuTHKY
Hoxnan padouen rpynms! [II MI'OUK

u

Texanueckoe pesrome
Hoknan, npunaTeii padouen rpynmnou [1I MI'OUK,
HO YTBEPXKJICHHBIN B OOIIEM BHJIE

Peoaxmopuwi:

bepr Metn, Orynnane [1aBucoH

Xenen ne Konunk, Manyana Jlooc, Jleo Meuep

DTOT IOKJaJ] MOATOTOBIEH MeXXpaBUTEIbCTBEHHON IPYIIION 9KCIEPTOB MO N3MEHEHUIO
KJumara 1o npocsk0e Pamounoin kousennn Opranunzanuun O6bepuHeHHbIx Hanumit 06 nsmMeHeHun
KJIIMaTa

© 2005, MexnpaBUTEeIbCTBEHHAS TPYIIA 9KCIEPTOB 10 U3MEHEHUIO KJIMMaTa

ISBN 92-9169-419-3



Ilpequciosue

MexnpaBuTenbCTBEHHAs TpyNNa 3KCIEPTOB IO H3MEHEHHIO
kanmata (MI'OMK) 6blna yupexnena coBmecTHO BcemupHoi
Meteoponornyeckoit Opranuzamueii (BMO) u IIporpammoit
Opraum3anun O6benuHeHHbIX Hamuil mo okpyxaromein cpefe
(IOHEII) B 1988 r. Ee kpyr nonnomounii BKiovaet: (i) omeHky
HMeIoNIelics HayYHOH i COIMaNbHO-9KOHOMUYECKO HH(OpMaLnu
00 N3MEHEHN N KJIIMAaTa i ero MOCHEICTBUSX, a TAKKE O BapHAHTAX
CMATYEHNS IOCEeICTBUN U3MEHEHH S KITIMaTa 1 aflal Tal[uil K HEMY,
u (i) mpegocTaBIeHne IO 3aNPOCY HAYYHBIX, TEXHHYECKHUX H COIH-
aIIbHO-3KOHOMIYECKUX KOHCy IbTanuil A1 Kongepennuu CTopon
(KC) Pamounoii konsenuuu Opranuzannu O6beuHeHHbIX Hatuit
06 m3menenun kianmata (PKMK OOH). C 1990 r. MI'OMK Bbimyc-
THJIa CEPUIO A0KJIA/I0B 00 OI[EHKAX, CIIel[HalbHbIe AOKIAJ[bl, TEXHH-
qecKHe JOKYMEHTbI, METOflOJIOTnYecK e Mocodus u ipyrue my6mn-
Kal[iH, KOTOPbIE CTaJI} CTAHAAPTHOH CIPaBOYHOI IOKYMEHTaluell,
IIMPOKO UCIONB3YeMOil TUIaMH, TPUHAMAIOIIMHI OTUTHYECKHE
peLIeHNs, Y4eHBIME 1 IPYTHMH 9KCIIepTaMHL.

Ha KC-7 Obl1 OpUHST MPOEKT pelieHns O TOM, YTOObI IPOCUTH
MIDUK moproToBUTbh TEXHHUYECKUH JOKYMEHT O TEXHOIOTHSIX
TeoNIOTHYECKOro XpaHeHus yriaepoya’. B cooTBeTCTBIY € 9TOM MPO-
ch0011 Ha cBOell IBaALATOM ceccuit, tposefienHol B 2003 1. B [Tapuxe,
®pannusa, MI'OUK nocranouna nogrotoButh CrenuanbHbIi 10-
KJ1aJ1 00 YIaBIUBAHUN U XPAHEHUH IBYOKUCH YIIIepOfia.

Hacrosiiee uznanne — CrenuanbHblil OKIa 00 YIaBIUBAHUN U
XpaHEeHUH JIBYOKHCH yIiepofia — MOATOTOBIEHO paboueil rpynmon
[T MI'SUK, u rinaBHOE BHUMAHUE B HEM Y/ENSETCS YIaBIMBAHUIO
1 XpaHeHHto JByokucH yriaepoaa (Y XY) Kak BapHAHTy CMSTUCHUS
BO3JICHCTBUN HA M3MeHeHne KiuMarta. OH COCTOUT W3 JIEBITH TIaB,
oxBaTbIBatoIuX ncTouyHNKN CO,, TeXHHUECKHE OCOOEHHOCTH €ro
yNaBIMBAHUS, TPAHCIOPTHPOBKU M XPAaHEHHS B TeOJOTMYECKHX
(hopManusx, oKeaHe Ui MUHEpaJaxX, MK ero UCONb30BaAHNUS B TPO-
MBIIIUIEHHBIX ITpolieccax. B HeM Takxke fjaeTcs OleHKa CTOUMOCTH 1
norexnuana Y XY, Bo3[eHCTBUIl Ha OKPYKAIONIYIO Cpefly, PUCKOB 1
6€30MacHOCTH, ero MOCeCTBUI ISl KaJaCTPOB 1 y4yeTa MapHUKO-
BBIX ['a30B, O0I[ECTBEHHOTO BOCIIPUSITHS i TIPABOBBIX BONPOCOB.

Muwens ZKappo
[eHepabHBII CeKpeTaps,
Bceemupnast Meteoponornueckas Opranuzanus

Kak o6b1un0, yenex MI'OWK npu nofroToBke HacTOSIIEro 0Ka-
Jla 3aBHCEN B MEPBYIO OUepe/b OT 3HAHUI, SHTY3MA3Ma 1 COTPY/IHU-
4eCcTBa MHOTHX COTEH 9KCIIEPTOB BCETO MUPA 110 MHOTOYHCIIEHHBIM,
CBSI3aHHBIM MEX/1y cO00M, HO Pa3HbIM UCHUIINHAM. Mbl XOTeNN
Obl BBIPA3UTh HAIIY MPU3HATETBHOCTH BCEM KOOPAMHUPYIOL[HIM
BEYILMM aBTOpPaM, BE1yILIUM aBTOPaM, aBTOPaM, IPE/ICTaBUBILIIM
MaTrepualbl, PefakTOpaM-peleH3eHTaM U 3KCIepTaM-peleH3eH-
TaM. OHE MOTPATHIM OTPOMHOE KOTMYECTBO BPEMEHH U MPHIIO-
KU KOJIOCCANbHbIE YCUIUS ISl BBINYCKA HACTOSIIETO JOKIafa,
1 MbI BechbMa 0J1arofiapHbl UM 3a UX mpefaHHocTb feay MIOUK.
MpI xoTenu 6b MOGMATOAPUTH COTPYAHUKOB TPYIIbI TEXHUYEC-
Kol moppiepxku padoueit rpynnsl [T u Cekperapuar MI'OHK 3a
UX MPElaHHOCTb paboTe MO KOOPAMHAIUE BBINMYCKA €Ie OJHOTO
yenenrHoro fokaafga MI'OUK. Mbl Takske npu3HATEIbHbI MPABU-
TEeJNbCTBAM, KOTOpbIE MOJJiepKaNi yyacTHe CBOUX YUEHBIX B Jie-
areabHocTt MI'OVIK u BHecnn Bknajbl B Lienesoit pong MUK
171 obecrneyeHns! MUPOKOTro yYacTusl 3KCIEPTOB U3 Pa3BHBAIO-
IUXCS CTPAH U CTPAH C MEPEXOIHON IKOHOMHUKOIL.

MeI xoTenmn bl BBIPA3UTh CBOIO MPU3HATEIBHOCTD NIPABUTENLCTBAM
Hopseruu, Ascrpanuu, bpasunuu u Vcnanuu, KOTOpble SBISIIUCH
TPUHIMAIOIIIMHU CTOPOHAMHE CECCHII IO TTOATOTOBKE IOK/AjI0B B CBO-
X CTpaHax, 1 0COOEHHO MPaBUTEILCTBY KaHaJbl, KOTOPOE OpraHu30-
BAJIO POBEJICHUE B CBOEII CTpaHe pabodero CoBEIaHMs [0 3TOi TeMe,
a Takxke BocbMoil ceccun pabodeil rpymms! 111 mo odunuansaoMy
PaccMOTPEHNIO U IPUHATHIO I0KNaja B MoHpealte, i IpaBUTEIbCTBY
Hupepnanaos, koTopoe (pUHAHCHPYET TPYMIY TEXHHYECKOH TMOj-
nepxku padoyeit rpynmsi I11.

MpI xoTenu Obl BLIPa3uTh 0cOOYI0 61ar0apHOCTD MPEJICENIaTelIo
MIQUK, p-py Pagxkenapy Iladaypu, 3a ero pykoBOJACTBO
nearensHocthio MI'OUK, cekperapio MIDUK, n-py Penare
Kpuctu, u ee coTpyaHHKAM 32 OKa3aHHYIO MOMJIEPXKKY, a TAKKe
conpepcenarensimM pabdouein rpynmsl I, mpodeccopy Oryuiane
MeBupcony u n-py Bepty Metny, 3a X pyKOBOACTBO pabouei
rpymnmoii I1I B xofie MOArOTOBKM HACTOSIIETO I0KIIA/IA.

Knayce Tendep

VcnomanTenbHEII fupekTop, [Iporpamma Opranm3anun
O6penuHeHRbIX Harmil mo okpysKatomer cpesie

1 [enepanbHbIi fupekTop, Otaenerne Oprann3anun
O6penunrernbIx Hammit B Hafipo6n

@ Cwm. http://unfecc.int, Joxmag KC-7, nokyment FCCC/CP/2001/13/Add.1, pemenue 9/CP.7 (cratbs 3.14 Kuorckoro nporokona), npoekt pemenus -/CMP.1, nynkr
7, cTp. 65: «npocum MeXIpaBUTEIbCTBEHHYIO TPYIITY 9KCIEPTOB N0 U3MEHEHUIO KJIMMaTa, B COTPYJHUUYECTBE C APYTHMH COOTBETCTBYIOLHMHI OpraHU3aLUsIMH,
MOJATOTOBUTH TEXHUYECKUI JOKYMEHT O TEXHONOTUSIX [€0IOrHIECKOr0 XpaHeH ) YIIIepOfia, OXBAThIBAIONIHIT HMEIOLIYIOCS HH(POPMALHIO, X IPECTABHTD JOKIIAJ 110
9TOMY Bompocy st ero paceMotpenns Kondepenuueit CropoH, ieicTByoniei B KadecTse copetanis CTopon KnoTckoro mpotokomna, Ha e BTOpoil CecCui».



Berymenne

Jtor CnenuanbHblil OKJIaN 00 yIaBIMBAHUM M XPAHEHUHU [IBY-
okucn yriepona (CAYXY) moproroeieH moOf 3rujioil padodeit
rpymnel [IT (Cmsiryenne BosfiedicTBHI HA M3MEHEHME KIMMATa)
MeXnpaBuTeTbCTBEHHON TPYIbI 3KCIEPTOB MO U3MEHEHUIO KITH-
mara (MI'OMK). [Jokmap 6bIT cOCTaBiIeH B OTBET HA MPEJIOKEHNE
nposenenroil B 2001 1. cenpmoit Kougepenuun Cropon (KC-7)
Pamounoit kousennun Opranuzanun OO0beauHeHHbIX Haimuit 06
n3menennn kianmara (PKMK OOH). B ampene 2002 . MI'OMK
NIOCTAHOBMIIA HA CBOEH eBATHAALATON ceccun B 2KeHeBe mposec-
TH paboyee cOBElaHUE, KOTOpOe cocTosioch B Hosiope 2002T. B
Perune, Kanapa. PesynbraTamu aToro pabovero copemanus ObLin
TnepBas OLEHKA JUTEPATyphl M0 ylaBnuBaHmio n xpanernio CO, u
npepnoxenne o CrenuansHoM floknazie. Ha cBoed ABajuaroi cec-
cuu B 2003 1. B [apuske, @pannust, MUK nongepskana o mpefi-
JIOKEHHE ¥ corsacoala miaH n rpacguk . Paboueit rpynne 111 6p1510
TIOPYYEHO MPOBECTH OLIEHKY HAYYHBIX, TEXHHYECKUX, CBI3AHHBIX C
OKpYy:Kaloleil cpefiol, 3KOHOMUYECKUX M COLUANBHBIX aCIEKTOB
yinaBnuBanus i xpanenns CO,. Manpjatr joknaja BKJII04al, COOT-
BETCTBEHHO, OLIEHKY TEXHOJOTMYECKOTO PA3BUTHS, TEXHHUECKOTO
1 9KOHOMHYECKOTO MOTEHINAA [Nl BHECEHNS BKJIANia B CMSITUEHUE
BO3JICHCTBUH Ha M3MEHEHNE KIMMATa, 2 TAKXKE OlEHKY pacxonoB. OH
TaK:e BKI0YaJ MPaBOBble 1 HOPMATUBHbIE BOMPOCHI, OOIIECTBEH-
HOE BOCIIPHUATHE, MOCIIEACTBHUA UIsL OKPYKalolle cpejibl 1 6e3omnac-
HOCTb, a TAKXe BOIPOCHI, Kacalol[uecs KajaCTpoB 1 yueTa cokpa-
EHUH BLIOPOCOB MAPHUKOBBIX TA30B.

B nepByio ouepesib B 3TOM JIOKJIafie AETCs OLEHKA JUTEPATYPHI,
ony6nukoBannoi nocie TpeTbero gokiana o6 onenkax (2001 r.) u
TOCBSIIIEHHOI NCTOYHMKAM, CHCTEMAM YJIaBIMBAHUS, TPAHCIOPTH-
pOBKe 1 pa3nuyHbIM MexanuzMam xpanennst CO,. OH He 0XBaThl-
BAET BOMPOCHI OHOJOrMYECKOTO MOTIOMEHHS YTIEpOaa B Pe3yJib-
TaTe 3eMJIENONb30BaHus, N3MEHEHUIT B 3¢MJICTIONb30BAHUY U JIEC-
HOM XO3SICTBE MIIM B pe3ynbTaTe o0oraiieHnst okeaHos. Jloknaz
CTpOMTCS Ha MaTepuaiax pabouei rpymmbl 11, mpeycTaBIeHHBIX
mst Tpetbero fokiana o6 oneHkax u3MeHeHus kimumata, 2001 T.
(Cmsiruenue moCneNcTBHIl), a Takke Ha CenuaibHOM JTOKIafie 0
creHapusx BpiopocoB 2000 T., B yacTH, Kacaromencs ylnaBIiBaHus
u xpaHenus CO, B paMKax BApHaHTOB CMATYEHNs BO3/ieiicTBHIL. B
HEM YKa3bIBAIOTCS T€ MPOOEIbl B 3HAHUSX, KOTOPbIe HEOOXOIUMO
JUKBUIUPOBATH, UTOOBI CMOCOOCTBOBATH MIMPOKOMACIITAGHOMY
MPUMEHEHHUIO.

CrpykTypa j0KJ1afia COOTBETCTBYET KOMIOHEHTAM CUCTEMBI yIaB-

nuBanus u xpanenust CO,. B BBojHOII rmaBe u3naraeTcs o0Imas
OCHOBA JIJIsl OIIEHKH U laeTcs KpaTkuil 0630p cucteM Y XY. B rnase

® Cwm.: http://www.ipcc.ch/meet/session20/finalreport20.pdf

2 xapakTepu3yroTcs ocHoBHble HCTOUHEKH CO,, KOTOPBIE TOAXOAST
JJ1s yNABIMBAHUS C TEXHUYECKOI 1 3KOHOMUYECKOH TOUEK 3PEHH,
C TeM YTOObl OLEHUTh MPAKTHYECKYIO OCYLIECTBUMOCTh Y XY B
rnobanbsHoM MaciuTabe. Texuuueckue BapuanTs yiaasausanus CO,
nofipoOHO paccMaTPUBAIOTCS B IVIaBe 3, a IV1aBa 4 MOCBsIIIeHA IT1aB-
HbIM 00pa3oM MeTofiaM TpaHcnoptuposku CO,. B mocnenyromux
TpPeX IIaBaX pacCMaTPUBAETCS COOTBETCTBEHHO KAKIbIN U3 OCHOB-
HbIX BAPHAHTOB XPaHEHHUS: I'€OJOTHYECKOe XpaHeHue (rmasa 5),
XpaHeHue B OkeaHe (TiaBa 6), a Tak ke KapOOHM3allisi MUHEPAJIOB I
TPOMBIIIICHHBIE BUJIbI KCTIOJIb30BaHNs (T71aBa 7). Bompockl 06mmx
PacXofi0B 1 3KOHOMIYECKOT0 ToTeHnuana ¥ XY paccMaTpuBaroTCs
B IVIaBe 8, OCiie KOTOPOIl ClieflyeT aHamu3 mocieAcTBuil Y XY s
KaJIaCTPOB U yueTa BhIOPOCOB TaPHUKOBBIX Ta30B (IaBa 9).

B noaroToBke fokiana yyactsoao moutu 100 Beymux 1 Koopiu-
HUPYIOIUX BETYIINX aBTOPOB 1 25 aBTOPOB, MPE/ICTABUBIINX MaTe-
pHUAJBI; BCE OHU MOTPATHIIN OTPOMHOE KOIMYECTBO BPEMEHH 1 IPH-
JIOXKUJIN KOJIOCcalbHble Yeriust. OHU IPEJICTABISIIY TPOMBIIIICHHO
Pa3BUTHIE CTPaHbI, Pa3BUBAIOIINECS CTPAHbI, CTPAHBI C IEPEXOIHON
SKOHOMHKOH 1 MEXJ[YHAPOJIHbIE OpraHm3alui. B peren3npoBanum
MoKNaja npuHIMao yyactue 6onee 200 yenoBek (Kak OTAETbHBIX
SKCIIEPTOB, TaK U MPEICTABUTENCH TPABUTENBCTB) CO BCETO MHUPA.
Hapzop 3a penensupoBanueM ocyuectsisiics 19 pefakropamu-pe-
TeH3eHTaMH, OJ1arojapst KOTOPBIM BCeM 3aMeYaHusIM ObLIIO YIeeHO
JNOJMKHOE BHUMAHHE.

B cootsetcTBuu ¢ nponenypamu MI'OUK, Pestome s nut, ompe-
NeNOIUX NOMUTUKY, HACTOSIIETO OKJa/a YTBEPXKAalI0Ch MOCT-
POYHO MpaBUTENbCTBAMHU Ha ceccun pabouedt rpynnst [T MIOUK,
npoeieHHoll B Monpeaie, Kanana, 22-24 centsaops 2005 . B xofie
MPOIEYpbl YTBEPKACHUS BEAYIIHE aBTOPBI TMOATBEPAMIU, UTO
COTTIACOBAHHBIN TeKCT Pe3toMe sl Jull, ONpefesisiIoiX MOIu-
THKY, TMOJHOCTBIO COOTBETCTBYET HCXOJHOMY NOJHOMY JIOKJANy
1 TexHU4YecKoMy pe3toMe, KOTOpbIe ObLIH MPUHSATHI MPABUTENbC-
TBAMH, OJJHAKO OTBETCTBEHHOCTH 32 KOTOPbIE MOJIHOCTHIO HECYT
ABTOPBI.

Mb1 xoTenn Obl BBIPA3UTb CBOIO NPU3HATEIBHOCTh MPABHTEbC-
TBaM, KOTOpbIe NMPEIOCTaBUIN MOAAEPKKY B (DMHAHCOBOH M Ha-
TYpalbHOIl (hopMe NpU OpraHM3ali} Pa3lINYHbIX COBEIIAHHUIL,
KOTOpbIE ObLITM BaXKHBI JJ11 3aBEPIIEHUS 9TOTO JI0KIa/1a. MbI 0co-
OeHHO OIIarofapHbl KaHAJICKOMY MPABUTENLCTBY 32 OPTaHU3AIHIO
nposefieHns pabouero coemanus B Perune 18-22 nos6pst 2002 .,
a Takxe ceccun padouei rpynnsl 111 mo yTBep:kaeHnto fokiana
B Momnpeaune 22-24 centsiops 2005 r. I'pynna cocraButemneil 3Toro
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JIOKIIafia BCTpeyajach YeThIpe pa3a JJIs MOATOTOBKU JOKIaja M
00CYyXJIeHHSI PE3YJIbTaTOB JIBYX MOCIE0OBATENbHBIX O(UIUAITb-
HbIX payHioB MI'OUK no penensupopannio foknafa. Copelanus
ObLITH JT100E3HO OPraHW30BaHbI COOTBETCTBEHHO NMPABUTENbCTBA-
mu Hopserun (Ocito, nionb 2003 1.), ABcrpanuu (Kanbeppa, fe-
ka6pb 2003 1.), Bpasumuu (CanbBagop, asryct 2004 r.) n Ucnanuu
(OBuepo, anpess 2005 1.). Kpome Toro, ycnemHoMy 3aBepiieHmnio
3TOTrO I0KJ1a/ia COCcOOCTBOBAIN OT/ENbHBIE COBEI[AHNS, TEIEKOH-
(hepeHIUN 1 B3aNMOJICHCTBHS C IPABUTEIbCTBAMIL

MbI npucoefnHseMcs K cloBaM OnarojapHOCTH, BbIPasKCHHOH B
npepucinoBun I'enepanbubiM cekperapeM BMO u VicnonHutenbHbIM
nupexktopoM IOHEII rpynne aBTopoB, pejlakTopaM-peLeH3eHTam
1 9KCIIePTaM—PEIEH3EHTaM.

Mbr1 XoTenn 6bI NOGMArOAPHTD MEPCOHAT TPYIIBI TEXHUYECKOT
noxaepxkn padoueit rpymmsl 111 3a nx paboTy Mo mogroToBKe 3TO-
O JOKJIajia, B YacTHOCTH XelleH e KoHMHK 3a ee BhIarONIyoCcs
1 3¢pexTHBHYI0 KoOpuHALMIO lokiIana, Manyany Jlooc n Kopy
BrnankeHpaanb 3a UX TEXHHUECKYIO, IOTHCTHYECKYIO H CEKPETAPH-
ATCKYI0 MOIEPXKY, a Takxke Jleo Meiiepa (pykosopurenst I'TIT)
32 €ro PyKOBOACTBO. MBI TakKe BbIPaXKaeM HaIly MPH3HATEIb-
HOocTh AHHTE Meitep 3a ee obmyto mopmepxky, Heiisy Tomacy,
[Tuty Tomacy, Tonn Kannuaramy, ®pany AfiTkency, OHH [IXeHKC
n Pyt e Bumiic 3a TexHmueckoe peakTHpOBaHHWE JOKYMEHTA H

Byry Haiizeny, Maptury Mupgens6ypry, Xenky Creiikelb0mKY,
AunpOepry Ban Craa, EBe Cram u Tumy Xynusenany 3a HoroTos-
Ky OKOHYATEIbHOTO MaKeTa 1 Tpaiieckoro MaTepuaia foKIaa.
Oco0ble cnoBa OnaropgaprocTu afpecytorcs Jlu-Oun Uedepn u3
O6beMHEHHOTO IEHTPA HCCIEIOBAHNH TEXHONOTHIT YIaBINBAHUSL
1 xpaHeHust mapaukosbix razos (OLJUTIIT) 3a ymeyto HOAroToB-
KY PHCYHKOB B Pe3tome fiutst i, onpepensiomux noanTuky. 1 na-
KOHEII, MBI XOTel ObI BHIPA3UTh CBOIO MPH3HATENbHOCTH Penare
Kpucr u ee nepconany, a takxke ®pancucy Xeiicy (BMO) 3a nx
TPYAHYIO PabOTY [0 OKa3aHMIO MOAIEP>KKH JAHHOMY IPOIIECCy.

B kauectse compencenareneit paboueit rpymmst 111 Mb1 Haeemcd,
BMECTE C IPyrIMHE WieHaMH 61opo paboueit rpyms I11, Begymumn
aBTOpAMH M I'PYNION TeXHIYECKOH MOAAEPKKH, YTO 3TOT JOKIAJ
OymeT cIyXuTh OOJbIIell WH(GOPMHPOBAHHOCTH 0O YIaBIHBA-
Hnn 1 xpanennn CO,, Kak BapuaHTa CMSTYEHHS BO3/ICACTBHII Ha
M3MEHEHNe KJIMMaTa, JIHIl, OTBEYalONNX 3a MPUHSITHE PEUICHHI
Ha YPOBHE MPABUTEILCTB I B YACTHOM CEKTOpE, @ TAKKEe APYTHX
3aMHTEPECOBAHHBIX YHTATENEll B HAyUHBIX Kpyrax M IIHPOKOIH
00IIeCTBEHHOCTH.

Orynnapne dasugcon u bepr Mern
Compencenarenu paboueit rpymmst [II MI'OUK mo
CMSTUECHHIO BO3/ICHCTBUI Ha M3MEHEHNE KIMMAaTa
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Crnenunanasnbi noxaag MUK

YnasnnBanne n XxpaneHue [BYOKHCH yIiepopa

Pe3rome uist i, onpenesiromux NOJUTHKY

Ha ocHoBe npoekTa, HOArOTOBJICHHOTO C/IEYIOMHUME ABTOPAMH:

Xyan Kapioc Abananec (Mcnanus), Makoto Akau (Simonnst), Cammu Bencon (CIIA), Ken Kemreitpa (CIIA),
Xenen ne Konunk (Hupmepmaupsr), [Tutep Kyk (ABcrpamms), Orywiane [Iasuncon (Cheppa-Jleone), Pudapn
Hokrop (CIIA), Ixeimc Tyiei (CIIA), [Tons ®puyny (Coenunennoe Koponesctso), [Ixon et (CoennHenHOE
Koponegctso), Bonbdraur leinyr (Fepmannst), osapy lepror (CUIA), Tasug Keir (Kanaga), Mapko Majgzortu
(Mramus n Useiimapus), bepr Metn (Hunepnanger), Jleo Meitep (Hunepnamnst), banruc Ocman-Enamnra (Cynan),
Supipio [Manmemep (Coemunentoe Koponescrso), Punrra [Munmartn (®unnsuus), Insapy Pyoun (CLIA), Koen
Cwmexenc (benbrus), Moxammen Comrranue (Mpan), Kenmu (Kannan) Tam6umyTy (ABcTpanms u Kanaya)
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Yro npencrasusier codoi yrapansanne n xpanenune CO, n
KAKHM 00pa30M 0HO MOXKET CIOCOOCTBOBATH CMATYEHNIO BO3-
JeMCTBHI HA N3MEHeHHne Kianmara?

1. Yaasausanue u xpaueuue osyokucu yeaepooa (CO,) — YXY
— amo npouecc, srarouarouuil omoeaerue CO, om npomviui-
NEHHbLX U IHEPeMUeCKUX UCHOYHIKO8, MPAHCNOPMUPOBKY K
MeCmy XpaHeHUA U 00420CPOUHYIO UI0AAUUI0 0N ammocepbl. B
amon 0okaade YXY paccmampusaemces Kak 6apuanm 6 pamkax
Mep RO CMAZHEHUI0 6030€1iCIEUIL, HANPABAECHHBLY HA CIAOUAU3A-
YU AMMOCHEPHBIX KOHYEHMPAUUL NAPHUKOBBLX 20308.

Jpyrue BapuaHTbI CMSTYEHHS BO3/ICIICTBUI BKIIIOYAIOT TOBBILIE-

Hue sHepretudeckoro KIIMI, mepexon Ha MeHee YIIepOLOEMKHE

BH/IbI TOIUTNBA, ATOMHYIO 9HEPTHIO, BO30OHOBJISIEMbIE HCTOUYHUKH

3HEPTrHH, COBEPIICHCTBOBAHNE OMOIOTHYECKHUX NMOTTIOTHTENEH 1

COKpallleHie BbIOPOCOB NMAPHUKOBBIX Ta30B, HHbIX Hexenn CO,.

YXVY xapaxkTepusyeTcs HaluuueM IOTEHIHANA 1 YMEHbIICHUS

001mell CTOMMOCTH Mep TI0 CMATICHHIO BO3ACHCTBHUI I IOBBIIICHHO

rIOKOCTH NpH 00eCIeYeHNN COKPAICHNH BHIOPOCOB MAPHIKOBBIX
ra3oB. lllupokomaciuitabHoe npuMeHeHne Y XY OyeT 3aBUCETh OT

TEXHHYECKOI 3PEIOCTH, CTOMMOCTH, 00IIET0 NOTEHIHANA, PACTIPO-

CTPaHEHUS ¥ Nepefiaunl TeXHOJOTHI PA3BUBAIOLINMCS CTPaHAM U

UX CMOCOOHOCTH NPHMEHSTH JAHHYIO TEXHOJIOTHIO, HOPMAaTHBHBIX

aCIEKTOB, BOIPOCOB, KACAIOLINXCS OKPYKAIOMIEN Cpefibl, 1 ob1e-

crBennoro Bocnpustust (paspedst 1.1.1,1.3,1.7,8.3.3.4).

2. B Tpemvem 0okaade 06 oyenax (THO) ykasvieaemes, wmo Hu
0OUH MEeXHOA0UYECKULL BAPUAHM He 0becheyum 8cex cokpa-
wgeHull 8bL6pPoCos, KOMopble HeoOX00UMbL 045 OOCHUNCCHUS

cmabuauzayuu, u nompebyemcea KOMnAeKc mep no CMALUEHUIO

8030eticmaull.
B GonbluMHCTBE ClieHApUEB IPOTHO3UPYETCS, YTO 0O€CIeYEHNE Ep-
BUYHOII 3HEPTHET OyNIeT MO-TPEKHEMY 3aBUCETh OT HCKOAEMbIX BH-
JIOB TOIIJIMBA IO MEHbIIIEI Mepe 10 cepefiiHbI BeKa. Kak roBoputcs
B TI1O, 60TBIIMHCTBO MOJIETEH TaK3Ke CBUETETBLCTBYIOT O TOM, UTO
Oaroaps U3BECTHBIM TEXHONOTHYECKIM BapHaHTaM ' MOXeET OBITh
NOCTUTHYT IIMPOKII IMATIA30H YPOBHEH aTMOC(HEepHOIT cTabmIn3a-
LI, OTHAKO JITTSl NX OCYIIECTBICHNS IOTPEOYIOTCS COLUANTBHO—3KO-
HOMUYECKHE I HHCTUTYIMOHAIbHBIC H3MEHEHNS. B 3TOM KOHTEKCTE
Hannuue YXY B IepeyHe BapHMaHTOB MOXET CIOCOOCTBOBATDb J10-
CTUKeHHIo 1enel crabunusaiun (paspenst 1.1, 1.3).

Kakossbl xapakTepuctuku YXY?

3. Yaasausanue CO, moxcem npumeHamsvCa 6 OMHOULCHUL KPYN-
HbLX MOYeYHbLX UCMOoUHUK06. B makon caywae CO, noosepea-
10M CHCAMUIO U MPAHCROPMUDPYIOM 0AA XPAHEHUA 6 204021~
YecKUX opMayuax, 8 okeare, NPUPOOHLIX KapOoHamax* uau
045 UCNOABIOBAHILS 6 NPOMbLULAEHHBLY NPOLECCAX.

K ymeny xpynHbix TouyeuHslx ncrouHukoB CO, OTHOCATCS Kpyll-

HblE 3HEPrOYCTAHOBKH HA MCKONAEMOM TOIIMBE MM OHOMAcce,

OCHOBHBIC OTPACIH IPOMBIIIIEHHOCTH, SBISIOMAECS HMCTOYHH-

KoM BblOpocoB CO,, Npou3BOACTBO NPUPOJHOrO ra3a, YCTaHOB-

KH 10 TPOM3BOJICTBY CHHTETHYECKOTO TOIIIMBA M YCTAHOBKH IO

IPOM3BOACTBY BOJOPOfa HA HCKONMAEMOM TOILUIMBE (CM. TAOIHMIy

PIL.1). TToTeHUMANbHBIME TEXHUYECKIMI BHJIAMU XPaHEHHUS SIBIISI-

I0TCS: TEONIOTHYECKOe XpaHeHHe (B reolornyecKnx (hopMammsx,

TAaKAX KaK HE(TSHbIC W Ta30Bble MECTOPOXJICHUS, HE MMEIOIINE

Ta6anna PIL.1. XapakrepucTnku mo BHAY mpoliecca Hii NPOMBIIIIEHHO AeSTEelTbHOCTH MAPOBBIX KPYIHBIX CTAIHOHAPHBIX HCTOUHHKOB CO,, BEIGPOCH

koTopbIx npesbiuraioT 0,1 M Tonn CO, (M1CO,) B rop.

Iponecc KomnuecTo HeTo4HNKOB BeiGpocsl
(M1CO,rox?)
Hckonaemoe Tonnmso
OHepreTnka 4942 10 539
[Tpou3sBoyicTBO IIEMeHTa 1175 932
Hedreouncrurensuble 3aBojibl 638 798
CranenuteliHasi IpOMBIIIEHHOCTb 269 646
Hedrexnmmyeckas IpOMBIIIIEHHOCTD 470 379
[lepepaborka HedTH 1 ra3a JlaHHBIE OTCYTCTBYIOT 50
Jpyrue ncTouHNKH 90 33
buomacca
Buosranon u 6uosnepreruka 303 91
Hroro 7 887 13 468
! «/I3BecTHbIE TEXHOJIOIMYECKHE BAPUAHTBI» — 3TO TEXHOJOIMIH, KOTOPbIE CYLIECTBYIOT B HACTOSIIEE BpeMsl Ha CTajuu (pYHKIMOHMPOBAHUS MM SKCIEPHMEHTANIBHON

YCTAHOBKH, O YEM TOBOPUTCA B CLIEHAPUSX CMsrueHns Bo3eficTBui, paccMoTpenHbIX B T/1O. OHlt He BKITIOYAIOT I00ble HOBbIE TEXHONOTHH, KOTOPbIE IOTPEOYIOT CEPbE3HBIX
TEXHOJIOTHYECKUX IIPOPBIBOB. MI3BecTHbIE TeXHOMOrMUecKHe BapuaHThl onucanbl B T/IO, i HECKOTBKO ClieHapUEB CMATYEHHs BO3[EACTBHI BK/II0Yal0T Y XY.

? Xpanenune CO, B KauecTBe MHHEPANbHBIX KapOOHATOB HE OXBATHIBAET INIYOOKYI0 TEONOrMYECKYI0 KapOOHM3ALMIO MM XpaHEHHE B OKeaHe C MOBBILIEHHON
HeHTpalm3anuell KapGoHaTa, 0 4eM FOBOPHUTCs B IM1ase 6 (paspen 7.2).
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Kap6oxusauuna
MUHEpanos

leonornyeckoe
XpaHeHne CO,

MpoMbIWNEHHbIE BUABI

leonornyeckoe:
xpaHeHne CO,

XpaHeHue B okeaHe
(cyaHo vnmn Tpy6onposoa)

Pucynok PII.1. Cxemaruueckas narpaMma BO3MOXKHBIX ciucTeM Y XY, OKa3bIBalONIas HCTOYHAKH, K KOTOPBIM MOTIIO Obl TPHMEHAThCA Y XY, BapHaHThI

tpaucnopruposku i xparenus CO,. (C pazpemenus OLIATIIT.)

IPOMBILITIEHHOTO 3HAYEHNS YTOJIbHBIE ILIACTBI 1 IYOOKO 3ajierato-
1I1e CONEHOCHBIE popMaIun’), XpaHeHne B OKeaHe (psMoil BbIOPOC
B CTOIIO OKEAHCKOIl BOJIbI MM B MOPCKYIO BIIAJMHY) H IPOMBILILICH-
Has pukcarnus CO, B HeopraHmyecKux kapooHaTax. B aTom foxnane
TaKXe PAacCMaTPHBAIOTCS NPOMBILITICHHBIE BHbI HCIONb30BAHMS
CO,, offHaKO CUMTAETCS, YTO OHO HE OYAET B 3HAUMTEILHON Mepe
crnocoGcTBOBATH coKpatennio Briopocos CO, (cm. pucyHok PIL1)
(pasnenn 1.2,1.4,2.2, rabnuia 2.3).

4. Yucmoe cokpauwsenue 8bibpocos 6 ammocgepy npu nomouju
YXY 3asucum om doau yaasausanus CO,, yéeaudenus npous-
soocmsa CO, 6 peayavmame cHudxceHuA 00ell IpdexmusHoc-
MU IHEP20YCMAHOB0K UL NPOMBIUACHHBLX RPOUECCOE BCALOC-
meue OONOAHUMEAbHOU dHepeul, Komopas mpebdyemcs 04a
YAABAUBAHUA, MPAHCNOPMUPOSKIU U XPAHEHU S, 410001 ymeuKu
8 peayavmanme mparcnopmuposku u 0oau CO,, coxpanusuietics
NpU XpareHuu 6 medeHue OAUMeAbH020 NePUO0a 6PEMEHU.

Braromapst mMeroIernics TeXHOTOTHH yIaBIBaeTcs nopsaka 85-95 %

CO,, npomenmero yepe3 yIoBHTENb. JHEPTOYCTAHOBKA, 000py0-

BaHHast cucteMoil Y XY (c BBIXOJIOM JUIsl F€OJIOTHIECKOrO XpaHeH st

HIN XpaHEHNs B OKeaHe), MOTpeGyeT SHEprun MPHOIM3NTENLHO Ha

10-40 %* Gombliie 110 CPABHEHMIO C YCTAHOBKOI 9KBUBAJIEHTHON MOII]-
HocTH 6e3 Y XY, mpH 9TOM GObIITast YacTh 3TON SHEPTHH HJIET Ha YIIaB-
JHBaHNe 1 KoMmpeccnto. [I7151 6e301acHoro XpaHeH s YHCTBIN Pe3yiib-
TaT 3aKJI0YAETCS B TOM, UTO 9HEPTOYCTaHOBKA C Y XY MOXET CHU3UTh
BeIOpocsl CO, B atMocepy npnOmmsutensHo Ha 80-90 % 1o cpaBHe-
HEIO ¢ ycTaHoBKoI 6e3 Y XY (M. prcyHok PT1.2). B cBsi3u ¢ Bo3MOKHOC-
TbIO YTEUKH I3 PE3ePBYyapa XpaHEHHS OCTaBIIAsICS I0Is ONPeenseTcs
B KauecTBe fon obmero oobema 3akadannoro CO,, KoTopasi coxpa-
HAETCS B TEUEHHE OMpEfeIeHHOro ieproia BpeMenn. CrucreMsl YXY ¢
XpaHEHNEM B BHJIC MIHEPAIbHBIX KapOOHATOB IOTPEOYIOT 3HEPTUH HA
60-180 % GobIIe 0 CpaBHEHHIO C YCTAHOBKOI 3KBIUBAJICHTHOH MOII-
nocru 6e3 YXY. (Paspens 1.5.1,1.6.3,3.6.1.3,7.2.7).

Ha kakom 3Tane HaxouTcs B HacCTOsIIee BpeMsi TexHonorns YXY?

5. Cywecmeyrom pasrvie munwi cucmem yrasausarus CO,: yras-
AUBAHUE NOCAE CHUAHUA, 00 CHUAHUA U € CHUAHUeM 00024~
ujeHHo20 Kucaopodom monausa (pucynox PIL3). BaxcHoimu
akmopamu npu 8vi6Ope CUCMEMbL YAABAUBAHUS ABAAIOMCA
koryenmpayus CO, 8 2a3080M NOMOKe, 0aB.AeHILE 24306020 NO-
MOKA U MUR monausa (meepooe ual 2a3).

* ConeHocHble (hopmaliy PECTABISIOT co0OI CeIUMEHTALIOHHbIE IOPOJIbI, HACBILEHHbIE BOIAMU (hOPMALH C BBICOKHMH KOHIEHTPALUIMI PACTBOPEHHBIX colell. OHU HMEI0T
IIIPOKOE PACIPOCTPAHEHIE H CONIEPKAT KONOCCANBHOE KOMIIECTBO BOMIbI, KOTOPAs AB/ISETCS HEIIPHTOJIHO [ITIsI CENbCKOT0 X034iICTBA 1 IOTPEGIICHILS YeI0BEKOM. BBIy BeposiTHOCTH
pacIIIpeHns NCTIONb30BAHILS Fe0TePMaIbHOI IHEPI UM IOTEHIHATIBHbIC Te0TEPMATIbHbIE PATIOHBI MOTYT OKa3aThes HenpuronubMu Ans xpanernns CO, (em. pasnen 5.3.3).

¢ [laHHbIII IHATa30H XapaKTepU3yeT TPH THIA 3HEPTOYCTAHOBOK: /IS YCTAHOBOK ¢ KOMOHHHPOBAHHBIM LINKJIOM IPUPOJHOTO ra3a 3TOT Juana3oH cocrasuser 11-22 %,
JUIS yCTAaHOBOK Ha yroJibHOM Mbn — 24-40 % 1 1715 ycTaHOBOK KOMOMHMPOBAHHOTO IIHKJIa KOMIUIEKCHOM razudukanun — 14-25 %.
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O Bwi6poc
[l 3axsar
CtaHpapTtHan
yCTaHoBKa
II‘IpenéTBpau.leHHn;le Bblﬁpocbl: Co, .
I T, 1
: YnepxaHHbiid CO, :
1 1
1 1
YcTaHoBKa
c YXY

MpownssoacTeo CO, (Kr/KBT*4)

Pucynok PIL2. Ynasmusanne n xpanenue CO, u3 aHeproycTaHoBoK. IloBbIMICHHBI
o6bem npomsoficTsa CO, B pesymbrare cHIKeHus o0meil 3 eKTHBHOCTI SHEproyc-
TAHOBOK BCIIEICTBHE JONONHUTEILHON SHEPIHH, KOTOpast TpeGyercs [ yaBIuBaHs,
TPAHCIOPTHPOBKH H XpaHeHHs, i T000H YTeUKH IPH TPAHCIOPTHPOBKE MPHBOIHUT K
Gompiemy 00beMy «CO,, PON3BOTMMOr0 Ha eMHUILY IPOAYKIHI> (HIKHSS THHIS) IO
CPABHCHIIO C 9TAJIOHHOI YCTAHOBKOM (BEXHSIs THHIL) O¢3 YIaBIUBAHIS (PHCYHOK 8.2).

Ynasnusanue CO, nocie c:KUranus TOIJINBA B SHEPIETHUECKUX yCTa-
HOBKAX SIBIISIETCS] 3KOHOMHYECKH OCYIIECTBIMbIM IIPH OPENIETIEHHBIX
yeaousix’. OHo ucnonb3yercst st yiasinusanus CO, U3 4acTH J{bIMO-
BBIX'a30B, BbIOPACKIBAEMBIX PSZIOM CYIIECTBYIOIIIX IHEPrOYCTAHOBOK.
Cenapanus CO, B IPOMBILIIEHHOCTH 10 NEpepadOTKe NPUPOJHOTO
rasa, B KOTOPOil MPHUMEHSETCS aHAIIOTHYHAS TEXHOJIIOTHS, OCYIIECT-
BIISETCSA B YCIOBHSAX PA3BUTOrO phIHKA’. TexHomorns, HeoGXommmas
JUTSl 3aXBaTa 10 CXKUTAHMS, MIPOKO MPHUMEHSETCS IPH POU3BOACTBE
yROOpeHNi i BOJOPOJia. XOTS IEPBOHAYAJIbHBIC JTATIbI YIABINBAHAS
710 CKUTaHNS, CBA3aHHBIC C IPE0OPa30BaHIEM TOIIHBA, SBISIOTCS 60-
Jiee CII0XKHBIMH H OPOTOCTOSIIIUMI, TIPOLIECC CEMApAIIH YIPOIIAETCS
Omaropaps 6osee BblcokuM KoHueHTpanuam CO, B Ta30BOM OTOKE U
Oounee BLICOKOMY flaBlieHUI0. Cxkuranue ¢ 000raleHueM TOIINBA KHC-
JIOPOFIOM HAXOJIUTCS HA JIEMOHCTPALMOHHOM 3Tamne’ i TpeOyeT mprme-
HEHHsI KHCIIOPOJia C BBICOKOH CTENEHBIO YHCTOTHI. Pe3yIpTaToM 3T0ro
SIBISIOTCS BhICOKHE KOHIEHTpatii CO, B ra30BOM MOTOKE 1 COOTBETC-
TBeHHO Oodiee mpocTas cenaparnust CO,, a TakKe MOBBIIIEHHBIH PACXOf
9HEPTHH IPU OT/IETICHUH KUCIOPOJia OT Bo3jyxa (paspensi 3.3,3.4,3.5).

npOMbILLIHEHHaFI cenapauusa

Cbipbe N
MpomblwneHHbIV NpoLlecc

Mocne cxuraHua

CxuraHne

L—— Bo3gyx

Komnpeccua

Cenapauwua
CO,

MpopaykT

Komnpeccus

Cenapauus
CO.

> Tenno v sHeprua

Jo okuranua
Wckonaemble
BU[bl TONVBA,
6romacca

lasndwrkaums/
npeobpasoBaHue

Bo3ayx/O; + notok

Komnpeccus

%} Tenno v aHeprua

[pyrvie npoayKTbl

Cenapauwua
H, n CO,

Tonnueo, 060I’aLLleHHO€‘ Kucnopoaom

Komnpeccus

CO;

CxnraHne

— O

Tenno n sHeprua

Cenapauus

CO;

Bo3gyx

Pucynok PII.3. Cxematnueckoe IpejicTaBIeHAE CHCTEM YIaBINBaHMS. BIbI TOIINBA H IPOXYK UK OKA3aHbI [UIS CKUTaHMS ¢ 000TaIIeHIEeM TOILIHBA KHCIOPOJOM,
IUIS CHCTEM YNaBIIBAHHS 10 CKHUTaHNS (BKIII0YAs IPOU3BOACTBO BOXOPOAiA 1 YOOPEHHI), MOCe CKUTaHMs i MPOMBIIIIEHHBIX HCTOYHIKOB CO, (BKITI0Yast yCTaHOBKH
[U151 TepepaGOTKH PHPOJHOTO Fa3a i IPOU3BOJICTBA CTANN I ieMeHTa) [Ha ocHoBe pucyHka 3.1]. (C paspemenns OLIUTIIT.)

> «OKOHOMHYECKH OCYIIECTBIMOE IIPH ONPEIeIEHHBIX YCIOBHAX» 03HAYAET, YTO TEXHOIOTHS ABIAETCSA XOPOIIO MOHATOI H HCIOJIBb3YETCs B OT/EIbHBIX KOMMEPYECKIX
IIpUMEHEHNSIX, HalpuMep, Ipu 61aronpusaTHOM HAJIOIOBOM pexXuMe Ml 0co00 6J1aronpusSTHOM IOIOXEHUH HAa PbIHKe, pu 00padoTke mo MeHbueil Mepe 0,1
MrCO, rof! 1 He3HAYUTELHOM KOIMYecTBe (MeHee 5) MOBTOPEHM I JAHHOM TEXHOTIOTHH.

5 «Pa3BHTHI PEIHOK» O3HAYAET, YTO B HACTOALIIEE BPEMS IIPUMEHSACTCS TEXHOOT TS C MHOTOYHCIICHHBIMU IOBTOPEHNAMHU TEXHOJIOTHIL, HCIIOMb3yeMOIl B KOMMEPYECKIX

Maciitabax BO BceM mupe.

7 «[leMOHCTpAIMOHHBII 3Tal» 03HAYAeT, YTO JaHHAS TEXHOJNOTWs pa3paboTaHa W [IEACTBYeT B MacliTabaX 9KCIEPHMEHTAJBHON YCTaHOBKH, OJHAKO Tpebyercs
nalbHelimas J0paboTKa, OKa 3Ta TEXHOIOTHs He CTAaHET TOTOBOM JJIs IPOEKTHPOBAHHS H CO3aHUs TOTHOMACIITAOHON CHCTEMBI.
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6. Tpybonpoeoowi asaaromesa RPeONOUMUMEALHbIM CPEOCTNBOM
045 MPAHCROPMUPOBKU 3HAYUMeAbHbLX 00Bemo6 CO, na pac-
cmoanua 00 nopaoka 1 000 ku. [lnsa 06vemos meree Heckob-
Kkux muanuonos mour CO, 6 200 uau 048 MPAHCROPMUPOBKU
yepes Goaee NpomMaANCEHHble MOPCKUE NPOCMPAHCMEA NPU-
8AEKAMEAbHEe ¢ IKOHOMUECKOLL MOUKIL 3PEHU MOXCEN OKd-
3AMbCA UCNOABI0BAHIE CYO08, ECAU IMOM BAPUAHN ABAAEINCA
npuemaembLy.

Tpancnopruposka CO, 1m0 TpyGONmpoBOAY ABISETCS TEXHOJOTHEN

passutoro peiaka (B CHIA mo TpyGompoBofamM MpoTSKEHHOCTHIO

6oxee 2 500 kM Tpancroptupyercs 6omnee 40 MrCO, B rog). B Gomb-

IIHHCTBE Ta30MPOBOJIOB ra3 MPUBOJUTCS B IBUXKEHHE KOMIPECCOPa-

MH, HaXOSII[UMUCS B BEPXHEIl YaCTH MOTOKA, OJIHAKO ISl HEKOTO-

PBIX TPyOOMPOBOJOB TPEOYIOTCS MPOMEXKYTOUHBIE KOMIIPECCOPHBIE

cranmuu. Cyxoit CO, He OKa3bIBaeT KOPPO3HMOHHOTO BO3JEICTBHS

Ha TPyOONPOBOIBI, IAXKE €CIIN OH COJIEPKUT 3arpsI3HSIOIINE TTPHME-

cu. Ecin CO, copepsxur Biary, ona yjansiercs u3 notoka CO, ans

NPEJIOTBPAIEHHs] KOPPO3HH I H30EKAHUS PACXOIOB, CBS3aHHBIX CO

CTPOHTEIBCTBOM TPYOONPOBOLOB U3 KOPPO3MECTONKOrO Marepna-
na. Tpaucnoptuposka CO, cyfnamu, aHaTOTHYHAS IEPEBO3KE CYlaMu
CKIKEHHBIX HE(TSAHBIX Ia30B, ABIACTCS SKOHOMHUECKH OCYLIECT-
BIMOI TIPH ONPEJeTICHHbIX YCIOBUAX, OJHAKO B HACTOSIIEE BPEMs
OHA OCYIIECTBISETCSH B HE3HAUHTEIbHBIX MacmTabax BBHAY Orpa-
HirueHHOro cnpoca. CO, MOXET TaKKe IepPEBO3UTHCA 10 KEeITE3HOI
JIOpore WA B aBTOLUCTEPHAX, OHAKO 3TH BAPHAHTHI BPS JIH MOTYT
ABISTHCS NIPUBIEKATEIBHBIMA U KPYHOMACIITAOHO! TpaHCIOp-
tuposku CO, (pasgens 4.2.1,4.2.2,4.3.2, pucysku 4.5, 4.6).

7. Hdaa xpanenua CO, 6 3aaezarouyux Ha Goavuioll eayOune Gepe-
208bIX UAU MOPCKUX 2€0102UHYECKUX (HOPMAUUAX RPUMEHAIOM-
€A MHO2UE U3 MeX MeXHOA02Ull, Komopble Oblal paspabomanbl
Heme2a30801L NPOMBIUACHHOCIbIO U 00KA3AAU CBOK) IKOHO-
MUHECKYIO OCYULeCBUMOCTb NPU ORPEOCACHHDLX YCAOBUAX 0Ad
Heme2a308blx MECMOPONCOCHULL U COACHOCHBLY opmayuil, HO
NOKA He NPUMEHAIOMCA 0AA XPAHEHUS 8 He UMEIOUUX NPOMbLUL-
AEHHO?20 3HAYCHUA Y200bHbLX naacmax® (cu. pucynox PI14).

0O630p BapuMaHTOB reosiorM4eckoro XxpaHeHus
1 BbipaboTaHHble HepTsiHbIE 1 ra3oBble NNacTbl

2 Wcnonb3oBaHne C02 A5 NOBbILEHHOrO N3BNeYeHnsa HeddTn 1 rasa

. 3 [nyb6oko 3aneratoLme coneHoCHble hopmaLmmn —
a) Mopckasi 3oHa b) 6eperosasi 3o0Ha

4 Vcnonb3oBaHune CO2 A54 NOBbILWEHHOro U3Brie4YeHnd yrofibHoro MmeTaHa

]

:n¢|

TE3T

i
v

[ob6blva HedTn unu rasa

. sesssssssssssssss  3aKayaHHblii CO,

EEESEEEE  Xpansuwicn CO,

Pucynok PIL.4. OG30p BapuaHTOB reonornyeckoro xpanenns (Ha ocuose pucynka 5.3). (C paspemenns OLUTIIT.)

8 YrosbHBII IIACT, KOTOPBIH BPsil 1 OyfeT KOra-1un6o pa3pabaThiBaThesl, OCKOIBKY OH 3ajieraeT CIMIIKOM IIyOOKO MM SBISETCS CIUIIKOM TOHKHM, MOXET
MOTEHI[UATBHO HenoNb30BaThes A71s xpanenus CO,. B cnyuae nocnenyrouieit pazpadorTku xpansuiicst CO, MOXeT ObITb BbIIylieH. MeTOJ IOBBIIIEHHOTO H3BIECYEHHS
yronssoro Mertata (IIMYM) MoXeT NOTEHIHANBHO YBETHINTH JOOBIYY METAHA U3 YTOJBHBIX IIACTOB MpH ofHOBpeMeHHOM XxpaHeHun CO,. ITonydeHHbI MeTaH

OyJIeT HCIOIb30BAThCS, @ HE BBIOpAChIBaThCs B aTMocdepy (pasjen 5.3.4).




6 Pesrome oaa auy, onpedeaaroujux nOAUMUKY

Ipn 3akaunBanun CO, B MOAXOASIIINE CONEHOCHBIE (hOPMAIMH HITH
He(hTera3oBbie MECTOPOXKIeHNS Ha r1yOuHbI 6onee 800 M° pasnndHbie
(bu3myecKne u TCOXUMMIECKHE YIaBINBAIONIAE MEXAHN3MbI HE T03-
BOJIAT €MY BBIHTH Ha MOBEPXHOCTh. OOBIYHO OCHOBHBIM (PH3HYECKIM
MEXaHIT3MOM YJIaBITHBAHNS SIBIISETCS HAIMIIE EPEK PhIBAOILET IOpO-
11, XpaHeHne B yroMbHOM IJIACTe MOKET OCYIIECTBIATBCS B MAJIbIX
riyOnHax 1 0cHOBaHO Ha azicop6umu CO, Ha yriTe, OfHaKO TeXHUUecKast
OCYIIIECTBUMOCTb B 3HAUMTENBHOI CTENIEHH 3aBHCUT OT MPOHMUI[AEMOC-
T yronsHoro miacta. Coueranue xpanerust CO, ¢ OBBIMIEHHBIM 13-
BieuenueM Hedru ([TMH") witn, mOTEHIHATBHO, TOBBIIEHHBIM H3BJIE-
ueHreM yronbHoro Metana (IIMYM) MoxeT fjaTh JONOTHHTEIbHbIE
BBITO/IbI B pe3yiIbTare JoObIYM HepTH 1M Ta3a. B Hacrosimee Bpems
Ha OCHOBE CYIIECTBYIOIIMX NPHMEHEHWH BEJETCS JalbHEMIIas pas-
paboTka TexHONOrn: OYpEeHNs! CKBaXKHH, TEXHOJOTUH 3aKadHBaHMs,
KOMITbIOTEPHOI IMUTAIH JIETICTBUS pe3epByapa XpaHEH!s! I METOROB
MOHHTOPHHTA C IIENBIO MX HCTIONb30BAHMS IPH IPOSKTHPOBAHHH 1 OCY-
IIECTBJIEHNH IPOEKTOB Fe0IOrNYECKOTO XPAHEHHUS.

= -

YNABINUBAHME |

Wper ocyuiecTBIeHHE TpeX NPOEKTOB XPaHEHHS MPOMBIII-
JeHHoro macmra6a'’: npoekra CreilmHepa B MOPCKOW COIEHOC-
Hoil (popmarmu B Hopsernn, npoekta [INH Yafibepra B Kanane
n nmpoekta WH-Canaxa Ha ra30BOM MECTOPOXACHHN B AJXKMHpE.
Inauupyrorces ipyrue npoekTs (paspensi 5.1.1,5.2.2,5.3,5.6,5.9.4,
omoku 5.1,5.2,5.3).

8. Xpanenue 6 okeane nOMEHYUANLHO MONCEM OCYULECTNBAAND-
ca 08yma cnocobamu: 3akavusanuem u pacmeopenuen CO,
8 800HOM cTonbe (00bi4uHO Ha 2aybuHe 6oaee 1 000 i) uepes
ukcuposanmwiii mpy6bonposoo uau Haxooaueecs 8 08uUIce-
HUU CYOHO, UAU RYMEM €20 00CIMABKL Yepe3 PUKCUPOBAHHbLI
mpybonpoeoo uau MOPCKYI0 HAAMPOPMY HA OHO MOPA Ha
2ayounax 6oaee 3000 un, 20e CO, umeem 60abiuyio no cpas-
HeHUIO ¢ 60001 RAOMHOCMb U 20€ OH 06pazyem, Kak npeono-
aAazaemcs, «03epor, ymo 6yoem 3a0eprcusams pacmeopenlie
CO, 6 oxkpymaroweii cpede (cm. pucynox PILS). Xpanenue 6

lazoo6pasHbin
"unu xuakun CO,
<< Beninblsarowul chakers

(TN PACTBOPEHMSA | -

Xunaknn CO,

lNoepyxarowutics chakern

{ TN PACTBOPEHMUS |

Pucynox PII.5. O630p KoHuenuil XxpaHeHns B okeaHe. [Ipi xpaHeHHH B OKeaHe «110 Tuiy pacropetus» CO, GbICTPO pacTBOPSETCS B OKEAHCKOIl BOJE, B TO BpeMs KaK

IIPH XpaHEHNH B OKeaHe «110 ThIy o3epa» CO, IepBoHavaIbHO IpeficTaBIAeT co60il KuKocTs Ha e Mops. (C paspemenns OLIUTIIT.)

? Ha rnyGunax G6omee 800-1 000 m CO, craHOBATCS CBEPXKPUTHUECKIM U IIPHOOPETAET XKUAK00Opa3Hyto mioTHoCTS (mopsaka 500-800 krem?), uto obecneynBaer
noTeHIHaN 1715 3 GeKTHBHOTO HCIONb30BAHMS IOJ3¢MHOTO POCTPAHCTBA JIs XPAHEHHS 1 NIOBbIIAET Ge30macHoCTh XpaneHs (paspedn 5.1.1).

TTopona ¢ BecbMa HU3KOI TPOHHIIAEMOCTHIO, KOTOPAs ICHCTBYET B KaUECTBE BEPXHETO YINIOTHUTENS i HE TO3BOJISIET XUKOCTH BHIXOJUTH 32 TPEJIEIbl pe3epByapa.

! st neneit aToro goknaga [IMH o3navaer nosbimennoe u3sneuenue Hedrn ¢ npumenenueM CO,.

12 «[IpoMBIIILICHHBIH MacIITa0» B HACTOSLEM JOKYMEHTE 03Havaet nopsaka 1 MrCO, B rop.




Pestome 0aa auy, onpedeaaroujux noAumuky 7

OKeawe U €20 NOcAeOcmeuan 044 OKpyxcaroujeli cpedvl HaAXo-

0AMCA NOKA HA UCCAeD08AMENbCKOM dmane ™,
PactBopenusIii n paccesuubiit CO, CTaHET YacTHIO ITTO6ATBHOTO K-
J1a yIIepoya, 1 B KOHEYHOM HTOTe HacTynuT ero papHosecue ¢ CO, B
armoccepe. B xofie 1a60paTOPHBIX 3KCEPUMEHTOB, OKEAHCKIX JKC-
TIEPIMEHTOB HEOOIBIINX MACIITa00B M IMUTAIIHH ITPH IOMOLIT MOJie-
Jef TPOBOJIMIINCH MCCNE0BAHMS LENIOTO psifia BAPHAHTOB XPAHEHMs
B OKEaHE MPIMEHUTENBHO K TEXHOTOTHSM I CBSI3aHHBIM C HIMH (pu-
3MYECKUM M XHUMIYECKIM SIBJICHHSIM, KOTOPBIE BKITIOYAIOT B NIEPBYIO
ouepeyib NOBbIIIEHNE KHCIOTHOCTH (CHIKeHue pH) 11X Bo3neiicTBre
Ha MOpCKue aKocucTeMbl (pasfedsi 6.1.2,6.2.1,6.5,6.7).

9. B pesyavmame peaxyuu CO, ¢ oKucamu memannos, KOmopbie
APUCYMCMBYIOM 8 O0ALULOM KOAUYECHBE 8 CUAUKAMHDLX MUHe-
DAAaX U UMEIOMCA 8 MAALIX KOAUHECTNBAX 8 HOMOKAX 0MX0008,
obpasyomea cmabuavHvle KapOOHAMbL. IMa MeXHOA021s HA-
X00umcs 6 0GHHOe 8peMs HA UCCAeD08ANEeNbCKOM dmane, 0OHA-
KO onpedeaeHHble NPUMEHEHUSA, C6A3AHHDLE C UCNONb0BAHUEM
NOMOKO08 01MX0008, HAXO0AMCA HA 0EMOHCMPAUUOHHOM dMane.

EcrecTBeHHas peakuus IPOTEKAET BECbMa MEJJIEHHO, U €€ HE0O-

XOJIMMO YCKOPHUTH TOCPEACTBOM IPEABAPUTENBHON 00pabOTKH

MIHEPAJOB, KOTOpAas B HACTOAIIEE BPeMs ABISIETCS BeCbMa dHEP-

roemkoit (paspeist 7.2.1,7.2.3,7.2.4, 6ok 7.1).

10. BoamodxcHbLMU 56AAI0MCA NPOMbLULACHHDLE BUObL UCNOALIO-
sanua" yoepwannoeo CO, 6 kawecmse 2a3a uau HuoOKoCmu
UAlL 8 KA4eCmee UCXOOHO020 CblPbs 8 XUMULECKUX RPOUeccax,
6 pe3yabmane KOMOPbLX NOAYHAIOM YeHHbLe y24epo00co0ep-
Acaujue RPOOYKNbL, OOHAKO CHUMAEHCA, YO OHU He 6HECYN
CYUeCmeenHo20 6x4a0a 6 ymervuterie 6biopocos CO,.

[ToTeHuuan p1d NPOMBILUIEHHBIX BHUAOB ucnonb3oBanus CO,

SIBIISETCS HE3HAUMTENbHBIM, B TO BpeMms Kak CO,, Kak mpasuio,

VACpXHUBAETCI B TeUEHHE KOPOTKHX NEPHONOB (OOBIYHO MECSI[bI

win rofibl). [Iponeccs ¢ ucnonb3oBanueM 3ajiepxannoro CO, B Ka-

4EeCTBE MCXOJJHOTO ChIPhsS BMECTO HCKOMAEMBIX YIJIEBOOPOSOB HE

Bcerzia 00eceynBaloT YICThIE COKPAIIEHNs BBIOPOCOB B TEUCHUE

XU3HeHHOro mukina (paspenst 7.3.1,7.3.4).

11. Komnonenmot YXY Haxo0amcsa Ha pazauHvlLx smanax paspabom-
Ku (cm. madauyy PI1.2). TToanouyennvie cucmemvt YX Y mozym 6bimb
CKOMROHOBAHBL HA OCHOBE CYILECNEYIOUULX IMEXHONO0UIL, KOMOPble
ABAAIOMCS COBEPUIEHHBIMU UL IKOHOMUMECKU OCYUIeCNBUMbLMU
npi ONPedeaeHHbIX YCAOBUAX, XOMA COCMOAHUE PA3pabomKuU clic-
meMbl 68 YeaoM MOXNem HAXOOUMbCA Ha oaee HUSKOM YPOBHE NO
CPABHEHUIO C HeKOMOPbLMIL U3 ee OMOEAbHbLY KOMIOHEHMOB.

Vmeercs cpaBHUTETHHO HEOONBIION ONBIT B OOTACTH COCIMHEHMS

YIIaBIUBaHNS, TPAHCTOPTHPOBKY 1 XpaHeHust CO, B MOMHOCTBIO HH-

TerpupoBanHylo cucteMy Y XY. Eliie IpefcTout ocyIecTBUTh IpuMe-

Henue Y XY Jiist KpYHbIX 9HEProycTaHOBOK (MIOTEHI[MABHOE TPHMe-

HEHHe, PEJICTaBIIsIolee OCHOBHOI nHTEpec) [pasnensl 1.4.4,3.8,5.1].

KaxkoBo reorpagnueckoe pacnpejesnenne uCTOYHUKOB H
BO3MOXHBIX MecT Xxpanenusi CO,?

12. Kpynnvie moueunvie ucmounuku CO, cKOHUeHMpuposeamvl
80AU3U OCHOBHBIX NPOMBIULACHHBIX U 20DOOCKUX PALLOHOG.
Muozue nodobuble ucmounuku Haxooamea 8 npedeaax 300
KM 2PAHUY PALLOHO6, KOMOPbLe NOMEHYUAALHO PACROAARAIOM
popmayuamu, nOOX00AUUMU 045 2€0402UHECKO20 XPAHEHU
(ca. pucynok PI1.6). Ilpedsapumenvroe uccaedosanue noxa-
3bleaem, Ymo 6 yeaom Heboablaa 0048 KPYRHBIX MOYeUHbLX
UCMOYHUKO8 HAX0OUMCA 804U3U ROMEHUULANLHBIX MeCH XPa-
HeHUA 8 OKeaHe.

B Hacrosmee Bpems IMeeTCs OTpaHNICHHOE KOMMIECTBO JTIHTEpa-

TYPHI IO BONPOCAM COBMECTHMOCTH KPYIHBIX TOUCTHBIX HCTOTHH-

k0B CO, ¢ TOAXOASAIIAMA IS XPAaHSHNS T€ONOTHIECKIME (hopMa-

musama. [{s momydenns 6oee Kad4eCTBEHHOH NH(POPMAIINT MOTYT

NOTPeOOBAThCS IETATIbHbIC OUEHKN HA PETHOHATBLHOM YPOBHE (CM.

pucynok PIL.6b).

M3yvenne creHapueB MOKA3bIBACT, YTO MPOTHOZMPYETCS yBE-
JMYeHne B OyyIIeM KOTHIecTBA KPYIMHBIX TOYCYHBIX HCTOUHHKOB
7 4to K 2050 1., BBUY OXHAAEMbIX TEXHHUECKAX OTPaHUICHHII,
0K0710 20-40 % ranobanbubix BeIOpocoB CO, B pe3yibTare cxKura-
HIAS ICKOTAEMOT0 TOTUIMBA MOXKET OBITh TEXHUUECKH TPATOIHBIM
s yraBauBaHus, BKiaodast 30-60 % Briopocos CO, B pe3ynbrare
npou3BoyicTBa 31eKTpodHepruu U 30-40 % NpOMBILITIEHHbIX BbI-
6pocos. TexHMYeCKN TPUTONHBIMH [N YIABIABAHMS MOTYT TaKXKe
0Ka3aTbCs BIOPOCH! U3 OONBLINX YCTAHOBOK 110 IPE0OPa30BaHNUIO
Ouomaccsl. Borpoc o 6au3ocTu OyAyLuX KPYIHBIX TOUEYHBIX UC-
TOYHUKOB K TIOTEHI[MATbHBIM MECTAM XPAHEHHSI He U3yvalcs (pas-
nensi 2.3,2.4.3).

13. YXY obecneyusaem xonmpoaw svibpocos CO, 6 peayavmame
npou3e00Ccmea 3aeKkmpoIHep2UL Ual 8000p00d ¢ UCHOAbI0BA-
HUeM UCKONAeMO20 MONAUSa, Yo 8 00420CPOUHOU nepcnek-
muse MOXem yMeHbUUMy 4acmp pacceaHwlx sviopocos CO,
U3 cucmes MpaAHCNOPMUPOSKU U PACHPE)eNeHHbIX CUCINEM
dHeP2OCHAbNeHUA.

ONeKTPHYECTBO MOXKET HCIONb30BAThCS B TPAHCIOPTHBIX Cpeic-

TBAX, @ BOXOPOA — B TOINIMBHBIX SJIEMEHTAX, BKIIOYas TPaHCIOp-

THBII ceKTOp. B HacTosIIee BpeMst KOHBEpCHS Ta3a | YIIid, CONpo-

BOXJIaeMast KomiuiekcHoii cenapanueit CO, (0e3 XpaHeHus), siBisi-

eTcs [J1aBHbIM BAPHAHTOM JUIS TPOU3BOAICTBA Bojopora. boubmmit

00beM NIPOM3BOJICTBA BOJOPORA MM SIEKTPHYECTBA HA OCHOBE

JICKOTIAEMOT0 TOIUIMBA MIH OHOMACCHI TIPUBENET K YBEINUYCHHUIO

KOJIMYECTBA KPYIHbIX HCTOYHHKOB CO,, KOTOPbIE TEXHHUECKH TOf-

XO[IAT [IJIS yIaBIHBAHUS U XpaHEHHS. B Hacrosiee BpeMs TPYIHO

IPOTHO3MPOBATH BEPOSTHOE KOJMYECTBO, MECTOIIONIOXKEHHE 1 pas-

Mep MOflo0HbIX HCTOYHUKOB (paspen 2.5.1).

1 «MccnenoBaTebCKuil 3Tam» 03HAYAET, YTO XOTs 0a30Bas HAyUHast OCHOBA BJISETCS IOHATHON, TEXHOJIOTHS B HACTOSIIEe BPEMs HAXOJUTCS Ha ITalle KOHLENTYalbHOI
pa3paboOTKH WM HCIBITAHUA Ha ypOBHE 1a60paTOpHy MK paboyeli IIIOMANK) i He Obll1a IPOJIeMOHCTPUPOBAHA HA 9KCIIEPHMEHTAJIBHOIl YCTaHOBKE.
14 TIpoMBIIITeHHBIE BHIBI Hcrob30oBats CO, 03HAYAIOT TAKHe BUJIbI HCITOMb30BAHILs, KOTOpBIe He BKmodaior [TVH, paccmatprBaemoe B ITyHKTE 7.
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Taomuma PII.2. Heinermnee cocTosHEE TEXHOTOTMYECKON pa3paboTKH KOMIOHEHTOB ciucTeMbl Y XY. 3HaK «X» 03HauaeT HAMBBICIIHIl YPOBEHb COBEPIICHCTBA IS
KaX/I0ro KOMIOHEHTa. VIMeoTcs TakKe MeHee COBEPIICHHBIE TEXHOIOTUH JIs 0OJIBIINHCTBA KOMIIOHEHTOB.
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YnaBnuBanue ITocrne cxkuranust X
Io cxkuranus
Cxurane 060TaleHHOT0 KICIOPOOM TOTIINBA X
TIpombinuienHast cenapanus (nmepepadoTka IPUPOTHOTO ra3a, X
MIPOU3BOJICTBO aMMHaKa)
TpancnoptupoBka TpyGonposop X
ITepeBo3ka cypamu X
Teonornyeckoe xpaHeHne TToseiennoe u3Bnevyenue Hepru (ITNMH) Xz
TazoBble nnm HeTSHBIE MECTOPOXKACHUS X
ConeHocHble (hopManun X
TToBbIlIeHHOE U3BIIeUeHHe yronbHOro Mmetana (IIMYM) X
XpaHeHHE B OKeaHe IIpsimoe 3akaunBaHue (IO TUITY PACTBOPECHHUSI) X
TIpsimoe 3akaunBaHue (IO TUITY 03€pa) X
Kap6ounnzanust Munepanos | [IpupopHble cHIIMKATHBIC MUHEPAJIbI X
Marepuaibl OTXO0B X
IIpoMmblInIeHHBIE BUJIBI
X
ucnonb3oBanus CO,

# 3akaunsanne CO, st [INH siBIsieTcs COBEPIICHHOM PHIHOYHOM TEXHOIOTHEN, OJHAKO IPX HCIOMb30BaHMUH 9TOH TexHOnornu fus xpanerus CO, oHa sBIseTCs

TOJBKO «3KOHOMHYECKH OCy]J_lCCTBI/IMOﬁ IIpU ONPENICJIEHHBIX YCIOBUSAX».

Kakosa cronmocts” YXVY H KaKoB TeXHHYECKHH
IKOHOMHYECKHH MOTeHnan?

14. Ipumenenue YXY 6 chepe npoussoocmea anekmpoanepeut, no
Oarnbim 2002 2., npusedent, co2AacHO OUEHKAM, K YBEAUYEHUI) CINO-
umocmu npou3soocmasa anexkmpoarepeuu noumu a 0,01-0,05 doan.
CHIA" 3a kuaosamm-uac (0oaa. CIIA/kBmey), 6 3asucumocmu
Om 8UOA MONAUBA, KOHKPENHOL IeXHON0UM, MECIONOAONCEHUS U
HAUUOHAABHBLX Ycaosull. Brawoyenue npubdvlaei om IMHUH chusum
00NOAHUMEAbHbIE PACX00bl HA NPOU3BOOCIBO dAEKMPOIHep2Lll
scaeocmsue YXY nowmu wa 0,01-0,02 0oan. CUIA/kBm-u" (a6co-
AHONHYI0 CIMOUMOCHIL NPOUIBOOCINGA INEKIMPOIHEPUL CM. 8 MAD-
auye PI1.3 ucmoumocmsv npedomepaujerrbix 8vi6pocos CO, 6 004.1.
CHIA/mCO, — 6 mabauye PI14). IosviuieHie PbIHOUHBIX UeH HA
MONAUBO, UCNOALIYeMOE 045 NPOU3BOOCHBA dHep2uL, OY0em, Kak
npasuao, 6ecmu K nosviutenuto cmoumocmu Y X Y. Koauwecmeennoe
8o30eticmeue Ha Y X Y yenbl Ha Heghmb 1847eMCA HeONPEOeCHHDLM.

B mo xce 8pems, 6vte00a om I[THH 6ydem 00bruno men evliue, dem
8bllile YeHbl Ha Heghmb. Xomsa npumenenue YXY 6 cpepe npoussooc-
B4 JHEP2UL HA 0CHO8E OUOMACCHL NPUL HbIHEUHEM HESHAYUMEAbHOM
Macumade cyujecmeeHHo NOBbICUN CIOUMOCHIb dAeKMPULecmad,
CcoBMecHHOe CacliaHie OUOMACCHL 8 KPYNHBLX IHEP20YCIMAHOBKAX C
YXY, pabomaiowgux na yeoavHom monauge, oxaxcemcs 6oaee -
(peKMuUBHbLM ¢ IKOHOMULECKOL MOUKI 3DEHUA.
CronmocTb MEHSETCs 3HAUUTEIBHBIM 00pa30M KaK B a0COIIOTHBIX, TAK
1B OTHOCHTEJBHBIX TOKA3ATESX B 3aBUCHMOCTH OT CTPaHBL [I0CKOTBKY
KOMOHMHMPOBAHHBIH IMKJI IPHPOJHOTO ra3a, yrobHAS BT MITH CHCTe-
MBI ¢ KOMOMHEPOBAHHBIM ITNKJIOM KOMITIEKCHOH ra3n(uKAaIuH eIIe He
CKOHCTPYHPOBaHbI € IOJTHOMEPHBIM UCIIONb30BaHUEM Y XY, CTOMMOCTb
9THX CHCTEM HE MOXET OBITh B HACTOAIIEE BPeMS YKa3aHa C BBICOKOM
CTENEHBIO TOUHOCTH. B Oyayiem cronmocTs ¥ XY MOXET ObITh CHIXKE-
Ha Gmarofaps HayIHBIM HCCIENOBAHMAM M TEXHIIECKIM pa3paboTKaM,
a Tak3ke 3KOHOMHH, 00YCIIOBIECHHOI POCTOM MaCIITa00B IIPON3BOJICTBA.
Takast 3KOHOMHS MOTITa ObI TAKKE CO BpEMEHEM 3HAYHTETBHO CHU3ATD

5 Mcnonb30BaHne TEPMUHA «CTOMMOCTb» B 9TOM JOKJIajie OTHOCHTCS TOJIBKO K PhIHOYHBIM I[EHAM, HO He BKJII0YAeT BHENIHHE PACXOJIbl, TaKHe Kak yiepO oKpysKaromei
cpefie n Gosiee 3HAYMTEIBHBIC 1T 06IIECTBA PACXOfIbl, KOTOPbIE MOTYT OBITh CBSI3aHbI C HcHoib30BanueM Y XY. B Hacrosimee Bpemst mpoBefieHa HefOCTaTOYHAs

pa60Ta IS ONEHKH U KOJIMYECTBEHHOI'O ONIPEAC/ICHUS HOHO6HLIX BHEIIHUX pacXoJ0B.

16 Jlio6ast cTonMoCTh B 9TOM JI0Kafie Bbipakena B otapax CIIA mo nenam 2002 1.

17 Ha ocHoe 1iet Ha HeTb B pasmepe 15-20 gojr. CIIA 3a 6appesb, HCIIONb3yeMbIX B NMEIOLLIENCS THTEPATY Pe.
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BbI6pochl U3 CTaLMOHaPHbIX

uctoyHukos — MTCO, B rog,
- 01-1

1-5

5-10
10-15
15-50

Pucynok PII.6a. I'noGanbHoe pacipesielieHne KpyIHbIX cTannoHapHbIx HeTournkoB CO, (pucyHok 2.3). (Ha ocHOBe KOMIHIISIIIE HMEIOLIEICS B CBOOOHOM JOCTYIIE
HHpOPMALNH 0 III06AIbHBIX HCTOYHIKAX BbIOpocoB; [T 2002 ., MDA.)

MepcnekTMBHOCTb XpaHeHus

- Becbma nepcneKkTuBHbIe
ceAuMeHTaLUMOHHble 6accemnHbl
I'IepcneKmBHble ceAMMeHTaUuNOHHble

- 6acceiiHbl
HenepcnekTueHble
CeAMMEHTaLNOHHbIe 6acCeiHbl,
MeTamopuyeckan n marmatuyeckan
nopoaa

KauyecTBo 1 Hanuume faHHbIX MEHAIOTCA B

3aBMCMMOCTY OT PernoHa

Pucynoxk PIL6b. [TepcnekTuBHbIE palOHbI B CEIMMEHTALMOHHBIX OACCEHAX, B KOTOPBIX MOTYT OBITh HailIeHbI NOAXOJSIINE CONEHOCHbIE 00pa30BaHus, He(TAHbIE HITH
ra30Bble MECTOPOXK/ICHUS WM YrOJNbHbIC MITACThI. MecTa I XpaHEeHHs! B YTOIbHBIX IUIACTaX BKIKOUEHBI TOIBKO YaCTHYHO. [IepCcreKTHBHOCTh — 3TO KaueCTBEHHAS
OIICHKA BEPOSTHOCTH HAIMYMS MONXOSIIETO ISl XPaHeHNs MeCTa B JAaHHOM pailoHe Ha OCHOBE MMeolleics nH(OopMalui. ITOT PHCYHOK CIEAyeT paccMaTpuBaTh
JMIIB B KaUeCTBE PYKOBOJICTBA, IOCKONIBKY OH OCHOBAH HAa YaCTHYHBIX JAHHBIX, KAYECTBO KOTOPBIX MOXKET MEHSATHCS B 3aBHCHMOCTH OT PETHOHA I KOTOPBIE MOTYT
MEHSTBCS CO BpEeMEeHeM 1 ¢ oy yeHneM HoBoil nupopmanun (pucyHok 2.4). (C paspewmenus «[eocaitenc Ocrpamust».)

croumocThb cucteM YXY Ha ocHoBe 6uomacchl. [Tpumenenne YXVY B CO, npusedem k 6o.aee 6bLCOKOI CIMOUMOCIIU U SHAYUMEALHO
KOHBEPCHOHHBIX YCTAHOBKAX, PabOTAIOMMX Ha GHoMacce B KauecTBe cHU3um o6uyio appexmusHocmy no CPaGHEHUI0 ¢ HOBbLMU
TOILINBA MM NPUHIMIE COBMECTHOTO CXKHTaHWS, MPUBENIET K Oolee SHEPROYCMAHOBKAMU, OCHAUCHHBIMU CUCHIEMOU YAA8AUBA-
HU3KOMY HIIM HeraTuBHOMY™ nmokasareio BbiopocoB CO,, 4TO MOXeT Hua. CmoumocmHole YObImMKU MOOEPHUIAUUL MOYIM ObLMD
CHU3UTH PACXOfIbl HA 9TOT BAPHAHT, B 3aBHCHMOCTH OT PbIHOYHOI CTOH- CHUJNCEHDL, eCAll peyb UOem 0 HeKOMOpPbIX OMHOCUMENAbHO
MocTH cokpatiernii Beiopocos CO, (pazpenst 2.5.3,3.7.1,3.7.13,8.2.4). HOBbIX U BbICOKOIPPEKMUBHBIX OelcmEYIOUUX YCIMAHO8-

Kax Uuall ecau yCmao6kd 3HA4UMEAbHO 00HOBAEHA UAU
15. Oxcudaemes, umo mMoOepHUIAYUA CYULeCMBYIOUILX YCMAHOBOK nepeobopyoosana.

nocpebcmeoM 060py006a1-tuﬂ ux cucmemamu yaasausanusi

'8 Ectn, Hanprmep, c60p GHOMAcchl OCYIIECTBIIAETCS ¢ HeYCTOMYMBBIM TOKasaTeneM (T. e. ObICTpee, HeKeTH eXKeTOXHbIH BTOPHYHBII POCT), BelndnHa dncTbix BbiGpocos CO, B
pesyJibTaTe 3TOil JeATELHOCTH He MOXKET ObITb OTPHLIATE/IBHOIL
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Tadmuua PIL3. Croumocts YXY: cTOMMOCTb BbIPaGOTKH 3EKTPOIHEPIUH ISl PA3IMUHbIX THIOB NPOM3BOACTBA — O€3 ylIaBIMBAHUS U s cucTeMbl Y XY B LENOM.
CroumMocTb NOJHONEHHOI crcTeMbl Y XY [ MPOU3BOJICTBA J1EKTPOIHEPTHU HOBOI1, KPYIHOI SHEPTOYCTAHOBKO, paboTaloLel Ha HCKONaeMOM TOILIUBE, 3aBUCHT OT psijia
(hakTOpPOB, BKJII0YAs XaPaKTEPUCTUKHI SHEPrOyCTAHOBKY M CHCTEMBI YJIaBIIMBAaHUs, XapaKTEPHCTHKH MecTa XpaHeHns, o0bemMa CO,, 1 HeoOXOfMMOE PacCTOSHIE TPAHCIOp-
TipoBKH. [IpnBofIMBbIe HE(PbI IPERNONAraloT OIBIT PaGOTHI ¢ KPYIHOI yeTaHOBKOIL. LleHb! Ha ra3 mpefnonaraiorcs B pasmepe 2,8-4.4 gomr. CIIA'T]I!, a niens! Ha yrois
— 1-1,5 pomn. CIHATIx! (1a ocHoBe TaGmnit 8.3 1 8.4).

Cucrema IJHEProyCTaHOBKHN

KoMouHNpOBaHHBIN UK

YrosibHAs NbLIH

KoMOuHIPOBAaHHBI HUKJ KOMIIEKCHOR

TNPAPOTHOTO ra3a (0L (monn. CHIA/xBTt9) razudukanum
CIIA/kBTt4) (monn. CHIA/kBTt*u)
Be3 ynapnuBanust (craHgapTHAasI 0,03 -0,05 0,04 - 0,05 0,04 - 0,06
yCTaHOBKA)
C yl1aBIMBaHUEM U T€OJIOTNYECKUM 0,04 — 0,08 0,06 - 0,10 0,05 -0,09
XpaHEeHHEeM
C ynasnmBannem u [TUH" 0,04 — 0,07 0,05 -0,08 0,04 - 0,07

Ta6mmua PI1.4. Croumocts npeforspartenns Bbiopocos CO, jurst ool cuctembl Y XY IpH IPON3BOJCTBE AMEKTPOIHEPTHIL, VISt pa3HbIX KOMOMHAIMIT CTaHAPTHBIX SHEPTOYCTAHO-
BOK 0e3 YXY 1 sneproycTanoBok ¢ YXVY (reonormyeckoe xpanerue 1 ITMH). O6pem npeforspamenroro Bpi6poca CO, paBeH pasHUIe MEX]TY BBIOPOCAMHE CTaHJaPTHOI YCTAHOBKH I
BeIOpocami 3HeproycranoBki ¢ Y XY. Lenbr Ha ra3 npefnonaratorest B pasmepe 2,8-4,4 nomt. CIIATx", a nesst Ha yroas — 1-1,5 gomm. CHIATTIx! (Ha octose TaGumii 8.3a 1 8.4).

Tun sneproycranosku ¢ YXY

CranjapTHas yCTaHOBKA ¢ KOMOHHHPOBAHHBIM HKIOM
NPAPOIHOTO ra3a

CronmocTh MpeOTBPAIEHNS BEIGPOCOB

CranjapTHas ycTaHOBKA HA YTOIbHOI
TBLTH

CronmocTh NperoTBPALIEHNs! BLIGPOCOB B

B goan. CIIA/1CO, poan. CHIA/1CO,

OHeproycTaHOBKA ¢ YIABIHBAHNEM H Fe0IOTHYECKUM XPAHEHHEM
KoMOMHIPOBaHHbII MK IPHPOJIHOTO ra3a
YronbHasi bIIb
KoMOMHIpOBaHHBII UK KOMIUIEKCHOI ra3nuKaIin
DuepreTHueckas YCTAHOBKA ¢ ynasausannem u [IMH!
KoMOnHIpOBaHHBII UK IPHPOHOTO ra3a
YronbHasi IbLIb

KoMOMHIPOBAHHBII LUKJT KOMILTEKCHOM ra3uchuKaiyim

40 - 90

20 - 60
70 - 270 30 - 70
40 - 220 2070
20 - 70 030
50 — 240 T
20 - 190 0— 40

CronMocTh MOfIEPHU3ALMN CYIIECTBYIOIINX YCTAHOBOK MIOCPEICTBOM
obopynoBanmst cucreMamn Y XY gBisercs pa3Hoi. [[poMbInieHHbIe
ncrogrnkn CO, MOTyT GbITH Golee erko 000pyIOBaHbI CHCTEMON
cenapanuu CO,, B TO BpeMs KaK KOMILIEKCHbIE CHCTEMbI 9HEProycTa-
HOBOK TpeOYIOT 60Jee 3HAYNTEITBHOI MOfepHI3AHN. [1115 CHIXKEHNS
Oyaymiell CTOMMOCTH MOJICPHI3AIMH MPH IPOECKTHPOBAHUE HOBBIX
YCTAHOBOK MOXET YUMTBIBAThCS IPUMEHEHNE OyyIuX cucteM Y XY
(paspenni 3.1.4,3.7.5).

16. B 6oavwuncmee cucmem YXY cmoumocmv yaasAuBaHus
(8KAKOHAA KOMIPECCUl)) ABAAEMCA CAMbBIM 3HAYUMEAbHbLM
KOMNOHEHMOM CHOUMOCHILL.

CTOMMOCTb pa3IMYHbIX KOMIIOHEHTOB CHCTEMBI Y XY MEHSAETCA B LLIN-

POKOM JIHaTa30He B 3aBIUCHMOCTH OT NCXOJTHON YCTAHOBKH 1 IITPOKO-

ro nepeyns nctogHnkoB CO,, BAIOB TPAaHCIOPTHPOBKHA W BAPHAHTOB

xpanenns (cM. Tadmuny PILS). B Tedenne crefytomero ecsTuieTus

CTOMMOCTD YJIaBJIUBAHUS MOXET ObITh cHIKeHa Ha 20-30 %, u emme

OonblIast 9KOHOMHS A0MXKHA ObITh JOCTUTHYTa 01arofapst HOBbIM TEX-

HOJOTTSIM, KOTOpBIE TIOKa HAXOAATCS Ha HCCITE0BATEIHCKOM HITH JIe-

MOHCTpAIOHHOM 3Tanax. CTOMMOCTb TPAHCTIOPTHPOBKH 1 XPAHEHHS

CO, MOXeT CHIKAThCST MEICHHBIME TEMITAMH 10 MEPE AbHEHIIEr0
JCOBEPIICHCTBOBAHHSI TEXHOJIOTHH 1 PACIIHPEHISI MACIITA00B IIPHMeE-
nenust (paspens 1.5.3,3.7.13,8.2).

17. Juepeemumeckue u IKOHOMUHECKUE MOOEAU NOKASBIBAIOM, HINO
UCTOYHUKOM OCHOBHO20 8KAa0a cucmembl YXY 6 cuazueHue
8030€1iCMeUA HA U3MEHeHUe KauMama 6y0en A64Ambcsa ee npu-
MeHeHUe 8 ceknope npou3soocmea anekmpoanepeuu. boavutas
YaAcHb MOOCAUPOBAHIUSA, NOAYUUSULAA OUEHKY 8 PAMKAX IMO20
00KAa04, cBUdemeabCmEyem 0 Mom, 4mo cucmemvt YXY Ha-
YUHAIOM NPUMEHAINbCA 6 SHAYUMEAbHLIX Macumabdax, Ko20a
uernwt Ha CO, Hayunarom docmuzams npubauaumenvuo 25-30
0oaa. CIlIA/mCO,.

Bo3MoxHOCTH yiTaBIIBaHAS ¢ HI3KAMH pacXoiaMu (IIpH epepadoTke

rasa Iy IPOU3BOJICTBE BOOPOa I aMMuaKa, korja cenapanus CO,

y3Ke OCYIIECTBJIEHa) B coueTaHuu ¢ HeGombiummu (<50 KM) paccrosi-

HUSIMH TPAHCIIOPTHPOBKH 1 BAPHAHTAMH XPAHEHHS], KOTOPbIE IPHHO-

cst mpulbLTh (Takue kak [TMH), Moryt obecrednTsh orpaHnueHHOe

xpanenne CO, (0 360 MrCO, Tof!) pn HaTMYUK HE3HAYNTENBHBIX

CTUMYJIOB WIIK UX OTCYTCTBHH (pasaeis 2.2.1.3,2.3,2.4,8.3.2.1).
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Ta6auua PILS. Tuanazoust cronmocty B rieHax 2002 r. KOMIOHEHTOB cucTeMbI Y XY, IpHMEHAEMOl B JaHHOM THIIE 3HEPrOYCTAHOBKH MIIM IPOMBIIIIIEHHOT O HCTOYHHKA.
CTouMOCTb OT/IENbHBIX KOMIOHEHTOB HE MOXET ObITh IPOCTO CYMMHUPOBAHA [IIs PacyeTa CTOMMOCTH BCeil ciucTeMbl Y XY ¢ yUeTOM CTOMMOCTH IIPENOTBPALEHHS
BbIOGpocoB CO, B join. CIIA/TCO,. Bee nudpbl oTpaxaioT pacXofibl Ha KpyIHOMAcIITaGHble, HOBbIE YCTAHOBKHU, IPU 9TOM LeHbI Ha IPHPOJHBII Ia3 MPeNoNaraloTcs
B pasmepe 2,8-4,4 nomnn. CITATIx", a uens Ha yronb — B pazmepe 1-1,5 jom. CITATIx! (pa3nens: 5.9.5,8.2.1,8.2.2, 8.2.3, rabnuupi 8.1 1 8.2).

Komnonentsi cucrembl Y XY JInana3oH cTOMMOCTH 3amevanns

15-75 nonn. CIIA/
yycras 3axBayeHHas TCO,

5-55 ponn. CIIA/
yyicras 3axBayeHHas TCO,

YnapnuBanue u3 QHEProyCTaHOBKHU Ha
CXKUTAHWUM YIJIs UJIK ra3a

Yucras croumocTs 3axaueHHoro CO, 0 cpaBHEHMIO ¢ aHATIOTHYHOI
YCTaHOBKOI1 6€3 CHCTEMBI yI1aBIHBAHMIS

YnaBnuBaHuE U3 YCTAaHOBKH 1O
TIPOM3BOJICTBY BOOPO/a H aMMHAKA MK
nepepaboTKe rasa

ITpumensieTcs K BCTOYHMKAM C BBICOKOIT CTENEHBIO YHCTOTHI, TPEOYIOIIIM
IIPOCTOr0 OCYIIEHUS i KOMIIPECCHH

25-115 gona. CIIA/
yricTas 3axayeHHas TCO,

1-8 pomn. CIIA/

Hnana30H OTpaxaeT UCIOIB30BAHKUE PsANla Pa3IMIHBIX TEXHOJIOTHH I BUJI0B
TOILIMBA

YnaBnuBaHue u3 APYTUX NPOMBIIICHHBIX
MICTOYHUKOB

TpancnopTupoBKa Ha 250 kM Tpy6GonpoBojia mii fOCTaBKH CYAaMH IPH MOKa3aTelsX MaCCOBOTO

tpancnoprupyemas TCO, pacxopia ot 5 (BbIcOKHII KoHel) 0 40 (Hu3kwmit Korew) MTCO,'roxy?
leonormueckoe xpaneHne 0,5-8 monn. CILIA/ Hckmovast notennuanbayio npuodsuts ot [TAH mmm [TNYM
3akaunBaemas TCO,
T'eonormyeckoe XpaHeHHE: MOHHTOPHHT I 0,1-0,3 gom. CLLIA/ DTO BKIII09aeT MOHUTOPHHT {0 3aKa4MBaHMNs1, BO BpeMs 3aKaUNBAHUS 1
IpOBEpKa 3akaymBaemas TCO, TocIie 3aKa4MBAHMS U 3aBHCUT OT HOPMATHBHBIX TPEOOBAHMI
XpaHeHne B OKeaHe 5-30 gom. CIIA/ Bkuttouas TpaHCIOPTHPOBKY 10 Mopio Ha paccrosane 100-500 kv, 6e3
3akaymBaemas TCO, MOHHTOpHHTA 1 IPOBEPKI

KapOonn3amus MIHEPaIoB 50-100 gon1. CHIA/ uncras Munepa-

3oBanHas TCO,

HnanamH I Hauboee XOPOLIO U3yYEHHOTO ClIyvast. Bxuiouaer
HUCIIONb30BaHUE HOHOHHHTEHBHOﬁ QHEPI'uu 11t KapﬁOHI/ISaHI/II/I

* B reuenne JUIATEJIBHOIO IIEPUOJIa BDEMEHU MOT'YT UMETH MECTO AOIOJHUTEIbHBIC PACXO/IbI, CBSI3aHHBIE C BOCCTAHOBUTE/IbHBIMU MEPAMU 1 00s13aTeJIbCTBAMH.

18. Cozaacro umerougumcs OarHHbLM, 80 6CeM MUPE CYULECNBYEN,
sepoammo”, mexunudeckuii nomenyuan®’, obecnevusarouyuil
eMKOCIb XPAHEHUA 8 2e0A02UHECKUX POPMAUUAX KAK MUHIL-

19. Cozaacto 6oavluurcmsy cyeHapues cmadua3ayiu ammoceepHoLx
KOHYeHmMPayull napHukoswvlx 2308 6 npedeaax 450-750 ppmv CO, u
COBOKYNHOCMIL HAlLMEHee 00DPO0CHIOAUSUY 8APUAHIO8 CMAHEHUA

mym nopsaoka2 000 I'mCO, (545 T'mC?).
[ToTeHnmuamn s XpaHEHHS B T€ONOTMYECKIX CONECHOCHBIX (DOPMAIIIAX
MOT ObI ObITb TOPa30 00JBILE, OHAKO OLEHKH BEPXHETO NIPEfiENa B-
TAIOTCS HEOTPENIEeHHBIME 3-32 OTCYTCTBHS HH(OPMAINH 1 COTIIA-
COBaHHON MeToposIornn. ViMeroTest 6osiee TOUHbIE JAHHBIE O EMKOCTH
He(TAHBIX 1 Ta30BbIX M1ACTOB. TeXHIMIECKas EMKOCTD 171 XPAHCHUS B
YTOTBHBIX IIIACTAX ABIACTCS 3HAUATENLHO MEHBIIEH 1 HE CTOIb XOPO-

1110 MI3BECTHO.

Pacuerst emxoctn fuist xpanenus CO, B OKeaHaX, COCTaBJIECHHbIE
TIpH TIOMOIIM MOJIEINEH, TOKa3bIBAIOT, YTO 3Ta EMKOCTh MOXET CO-
craBiaTh nopsaka toicsiy I'TCO,, B 3aBUCHMOCTH OT IpefjIonarae-
MOT'0 YPOBHS CTaOMIN3aLUK B aTMOCepe’ 1 OTpaHNYCHNIT, CBA3aH-
HBIX C COXpAaHEHIEM OKPYXaIoMell cpefibl, TAKNX KaK n3MeHenne pH
B OKeaHe. B HacTosimee BpeMsi HEBO3MOXKHO OIPENETHTD BO3ZMOX-
HYIO CTENEHb HCMOb30BaHNS KapOOHU3AINI MIHEPAJIOB, TOCKOb-
KY OHa 3aBHCHT OT HEM3BECTHOTO KOJIMYECTBA CHIIMKATHBIX 3a11aCOB,
KOTOPbIE MOTYT TeXHMUECKH 3KCILTYaTHPOBATHCS, 2 TAKKE OT TAKHX
CBSI3aHHBIX C OKPY3KaIOIIEi CPE0il BOIPOCOB, KaK 00'BEM yllaNeHus
npoaykuun (pasaens 5.3,6.3.1,7.2.3, rabmuna 5.2).

8030eticmauil, aKoHoMmudeckuil nomenyuan® YXY cocmasum 6 06-
ujeti caroxcrocmu 220-2 200 T'mCO, (60-600 I'mC), wmo 6yoen o3Ha-
uambp, umo exkaa0 YXY cocmasasem 15-55 % om obuiezo oowvema
0esIMeNbHOCIIUL MO CMARYEHILIO 8030€UICMBULL B0 BCEM MUDE 8 NEPULOO
00 2100 2., 4mo aeasemcs cpeOHell eAULUHOL HA OCHO8e PAOA UC-
XO0OHbLY cueHapues. Beposmno™, umo mexnuueckuti nomenyuan®
2€0102UHECK020 XPAHEHUS ABALEMCA 00CMAMOYHBLM 045 OXBAMA
8bICOK020 Npedead OUANA3OHA SKOHOMUYECKO20 ROMEHUUAAd, 00~
HAKO 0451 0MOEAbHBIX PE2UOHOB 0eA0 MONCer 0OCHOAMDb UHAYe.
HeonpepeneHHOCTH B 3THX Ol[eHKaX 9KOHOMUYECKOTO ITOTEHIHAITA SIBJIst-
F0TCS CYILECTBEHHBIMA. 17151 TOr0 4T0O0BI CHCTEMBI Y XY JOCTUIIH 10100~
HOT0 3KOHOMHYECKOT0 [TOTEHIIHAITA, HEOOXOUMO, YTOOBI B PEAICTOSIIIEM
CTOJETHH ObLJI0 YCTAHOBJIEHO OT HECKOMBKIX COTEH JI0 HECKOMBKHUX ThICS Y
cucreM yrasmuanust CO,, pu 3TOM Kaskiasi 13 HUX JIOJKHA YIaBIHBATh
nopsiika 1-5 MrCO, B rog. ®akTnyeckoe ocymectsierne ¥ XY, Kak I
JIPYTHX BAPUAHTOB CMSITUCHISI BO3JICICTBISL, XapaK TEPU3YETCs, BEPOSTHO,
MEHBIITIMI MAcIITabaMHU 10 CPABHEHHIO C IKOHOMUUECKIM MOTEHIUATIOM
BCIIEJICTBIE TAKUX (PAKTOPOB, KAK BO3ICHCTBIE HA OKPYXKAIOLIYIO CPENY,
PUCKH YTEYKH H OTCYTCTBHE YETKOI PABOBOM OCHOBBI M OOLIECTBEH-

Hoe Bocripusitue (paspenst 1.4.4,5.3.7,8.3.1,8.3.3,8.3.34).

Y «BeposTHO» — 3TO BepOSTHOCTD, cocTaBstomas 66-90 %.

2 «TexHUYECKNIl NOTEHIHAN», ONpefieeHne Kotoporo cofepxkutcs B TI1O, — 310 06beM, Ha KOTOPbI MOKHO COKPATUTh BHIOPOCH TAPHUKOBbIX ra30B OJarofaps
IPUMEHEHHIO TEXHONOI M M IPAKTUKHU, KOTOPbIE Y3Ke ObLIN IPOAEMOHCTPUPOBAHBIL.

21910 3asBIECHIEC OCHOBAHO HA 3KCIEPTHOM 3aKJIOUEHNN aBTOPOB HMeomerics muTepaTypbl. OHO OTpakaeT HalHYHe HEONMpEfeTeHHOCTH B OTHOECHHH OLEHOK
eMKocTH XpaHeHus (paspen 5.3.7).

2 3rot nopxop yuntbiBaet, uTo CO,, 3aKa4NBaeMbIil B OKEaH, 4epe3 HeKOTOPOE BpeMsl JOCTHTHET PABHOBECHS ¢ ATMOC(EPOIL.

%3 DKOHOMUYECKHII TOTEHIIAN — 3TO 00’beM COKpAIIeHHHT BEIGPOCOB TAPHUKOBBIX T'A30B B Pe3y.IbTaTe NIPHMEHEHIHS ONPefieNIeHHOT0 BAPHAHTA, KOTOPBII MOKET GbITh O0ecedeH
9KOHOMIYECKH 3()EeKTHBHBIM 0OPA30M € YUETOM IOMHHUPYIOLIIX OOCTOATENLCTB (T. €. PHIHOYHOI CTOMMOCTH COKpattenHii BbiGpocos CO, 1 CTOUMOCTH IPYTHX BAPHAHTOB).
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Pucynoxk PIL7. Otu nucpsl ABIAIOTCA MILTIOCTPATHBHBIMA IIPHMEPaMH TT06aIBHOr0 OTEHI[HANBHOTO BKafa Y XY KaK 4acTH MOPTQes Mep M0 CMATYEHNIO BO3-
nercTBuil. OHH OCHOBAHbI HA J{BYX aJbTEPHATHBHBIX KOMILIEKCHBIX Mofiensix ouetkn (MESSAGE u MiniCAM), X0Tst HCXO[IAT U3 TeX Xe CAMBIX MPENOI0KEe Ml B
OTHOIICHNH TIABHBIX HCXOHBIX (PAaKTOPOB BEIOPOCOB. Pe3yibTaThl MOTYT B 3HAUMTENBHOI MEpE OTINYATHCS B PETHOHATBHBIX MacITabax. ITOT MpUMEpP OCHOBAH Ha
eIMHOM CLICHAPHH 1 TO3TOMY He OCBEI[aeT BeCh ANANa30H HeonpeaeneHnocTeil. CeKnun a i b moka3bIBaoT I106aIbHOE HCIOIb30BAHNE IEPBUYHON 9HEPT UL, BKII0UAs
ycranosky cucreM Y XVY. Cekunn ¢ u d noxkasbiaiot riuo6ainbhble Biopocst CO, cepbIM IBETOM, 2 COOTBETCTBYIOLIUE BKJIA/ bl OCHOBHBIX MEp 110 COKPAIEHUI0 BBIOPO-
coB fratores B iBeTe. CeKIlis € MOKa3bIBaeT pacueTHYIO MPEfeNbHYIO LieHy cokpatiernit Bbiopocos CO, (paspen 8.3.3, 6110k 8.3).

20. Cozaacho 60abluUHCMBY UCCACO08AHULL 8 PAMKAX CYEHADUES,
poav YXY 6 pamkax co8oKynHocmu mep no cma4eHu0 603-
0eticmaull NOBLICUNCA 8 MeHeHlle CMOAeMUs, d 8KAI0YeHIUe
YXY 6 nopmeeav mep no cmsieuenuo 6030elicmeutl CHU3um,
KaK cyumaemcsa, CMoumMocms cmabuau3ayul KoHyeHmpa-
yuti CO, na 30 % uau ewye 6oavuyo yugpy.

OnuH 13 acmeKTOB CTOMMOCTHOH KOHKYPEHTOCTOCOOHOCTH CHCTEM

YXVY 3akmodaeTcs B TOM, YTO TEXHOJIOTHH Y XY COBMECTHMBI C

OOIBIIMHCTBOM CYIIECTBYIOINX SHEPIeTHIECKUX HH(PPACTPYKTYP.

['mo6anbHBIT MOTEHIMATBHBIN BRI Y XY B KauecTBe YacTH MOp-
TeIs Mep M0 CMATYEHAIO BOIEHCTBHI MMOKA3aH C IOMOIIBIO TIPIMe-
OB, pUBEAICHHBIX Ha prcyHKe PI1.7. AHaH3bI cATYarmy B 3TOH 06mac-
TH XapaKTEPU3YIOTCA B HACTOSIILEE BPEMST OTPAaHNYCHHBIMHI PaMKaMH,
11 J71s1 TIOBBILIEHNS Ka4uecTBA MH(OPMAIUA MOTYT NOTPeBOBAThCS 10~
TOJTHUTEIbHBIE oleHKH (pasesl 1.5,8.3.3, 8.3.3.4, 61ok 8.3).
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Yo npencTaBasioT co6oi pHCKH, cBsi3anubie ¢ YXY,
7151 310POBbS1, G€30MACHOCTH H OKPYXKAIom[ell cpejbl Ha
J0KaJbHOM YPOBHe?

21. Pucku® HanoKkaabHOM YPOBHE, C6A3AHHDLE C IMPAHCHOPMUPOSKOLL
CO, no mpy6onpoeoody, mo2ym 6bims AHAN0UYHBIMU UL 6ONee
HUSKUMIL RO CPABHEHUIO C MEMU PUCKAMU, KOMOPble CO30aI0MCs.
yarce 0eticmayouumu mpyoonposooamu 041 y2aes000po0os.

¥ cywecrBytomux Tpyodonposopos CO,, IpOXOAsIUX INIaBHBIM

o6pa3oM B pailoHaX ¢ HU3KOH IIOTHOCTHIO HACENEHHS, KOIMIec-

TBO aBapwil B pacyere Ha | KM TpybompoBofa SBIAETCS BechbMa

HE3HAYNTEBHBIM H CONOCTABHMO C AHANOTHYHBIM IIOKa3aTeleM y

TPyOOIPOBOROB [T YIIIEBOJOPONOB. HeosKMaaHHBII 1 3HAUNTEb-

Ho1i BeIOpoc CO, co3panm GBI HEMOCPENCTBEHHYIO OMACHOCTh S

XI3HH 1 3[J0POBbs JIOJIEH, ecn ObI OHH MOABEPIIINCH BO3[IEHCTBUIO

kornerTpanuil CO, B Bo3nyxe, mpespimaronmx 7-10 % B 06 seMHOM

BbipakeHnu. Tpancnopruposka CO, 10 TpyOOIpOBOAY, IPOXOAs-

1IIeMy Yepe3 HaceJIeHHbIE PailoHbI, TPEOYET yNeNeHNS BHIMAHNS Bbl-

Oopy MapupyTa, 3alUTe OT YPE3MEPHOTO JABICHHS, BBISBICHUIO

yTedeK 1 APYTHM KOHCTPYKTHBHBIM (pakTopam. He mpepsuputcs

HaJIMIMe KaKUX-TH00 CEPhE3HBIX MPEIATCTBUI A7 KOHCTPYHPOBa-

Hus Tpy6onpoBofio ¢ YXVY (paspen 4.4.2, mpunoxenune AL.2.3.1).

22. IIpu npasuavhosm 6b.00pe mecma Ha OCHOBE UMEIOULELCH UH-
opmayuu 0 NOONOBEPXHOCMHOL 30He, HAAUHUL NPOPAM-
Mbl MOHUMODUH?2A OAA BbLABACHUA NPOOAEM, HOPMAMUBHOLL
cucmembpl U NPABUALHOM UCNOAbIOBAHUL MEMOO08 B0CCMA-
Ho8AeHUA 048 npekpaujeHus svlbpocos CO, uau KOHmMpoaa
30 HUMU, eCAU OHU RPOUCX00AM, PUCKU 047 300P08bA, 6e30-
RACHOCMU U OKPYNCatoell cpedbl Ha A0KAALHOM YPOBHE, C85-
3AHHbLE C 20102UYECKUM XPAHEHILEM, OYOYN CONOCMABUMDL C
pucKamul, C8A3AHHbIMU C MAKUMU CYUIECMEYIOULUMU BUOAMU
OeameabHOCMU, KAK XpaHeHue npupoonoeo 2aza, [INH u 3a-
XOPOHeHUe KUCA020 243a N0 3emAaell Ha 60abuoli 2aybune.

Ecrectennble pesepByapbl CO, ciocoOCTBYIOT NOHUMAHUIO [IOBE-

nernst CO, mop 3emuteil. XapaKTepHCTHKA MECT XpaHeHNS ¢ HI3KOI

BEPOSTHOCTBIO YTEUKM BKITIOUAIOT MEPEKPHIBAIONINE MOPOABI C

BBICOKOH CTENEHBI0 HEMPOHUIIAEMOCTH, F'€0IOTTYECKYI0 CTaOMIIb-

HOCTB, OTCYTCTBHE KaHATOB YTEUKN 1 3(p(PEKTHBHBIC MEXaHI3MbI-

soBymku. VIMeroTcst iBa pa3HbIx THIa cueHapues yreukn: (1) BHe-

3amHasl yTeUKa B pPe3ysbTaTe MOBPEK/CHNS 3aKaUNBAOMIEH CKBa-

SKIHbI HJIH yTeUKa U3 3a0POIICHHOI CKBaXKUHbI; 1 (2) MOCTEeeHHAs

yTeuKa B pe3yIbTaTe HeoOHAPYKEHHBIX IE(hEKTOB, Pa3phIBOB HIIH

n3 ckBaxuH. [ToceacTBus noBpInIeHHbIX KoHIeHTpanuit CO, B He-

TJTyOOKOM TOJITIOBEPXHOCTHOM CIIO€ MOTYT BKITIOUAaTh CMEPTENBHO

OTACHOE BO3JICNICTBHE HA PACTEHUS W TMOJTIOYBEHHBIX KHBOTHBIX,

a TaKXe 3aTrpsA3HEHHE MON3EMHBIX BOA. VIHTCHCHBHBIE TOTOKH B

COYCTAHAN CO CTAOMIBLHBIMI aTMOC(EPHBIMHA YCIOBHSIMH MOTYT

CTaTh IPHYMHON BBICOKMX MECTHBIX KoHIeHTpanmii CO, B BO3AY-

Xe, KOTOpbIE MOTYT MPUYWHATH YIiepd KHBOTHBIM HIN TIOMSM.

Hapamusanue faBnenus, Bbi3BanHoe 3akauuBanueM CO,, MOXET
IPOBONUPOBATH HEOOMBIINE CEHCMUUECKHE STBICHMUSL.

HecMoTps Ha Hanmume OrpaHMYEHHOrO ONbITA B OONACTH
Te0NIOTrNYECKOTO XPAHEHN S, TECHO CBSI3aHHBIE MEXJY cO0O0M MPo-
MBIIUICHHBII ONBIT 1 HAYYHBIE 3HAHHS MOTYT OCITYKUTh OCHOBOI
JUISL HaAUIEKAIIEro YIPABICHNS B YCIOBUSX PHUCKA, BKIIOYast BOC-
CTaHOBUTEIbHbIE MEpPBL. D(PPEKTUBHOCTh MMEIOIIUXCS METONIOB
YIIpaBJICHNUs B YCIOBUSIX PHCKA BCE €Ie HYXJIaeTcs B MOJTBEPXK-
JIEHUN B IUIaHe UX ucnoib3oBanus npu xpanenun CO,. Ecau yreu-
Ka IPOUCXOAUT B MECTE XPaHEHHS, BOCCTAHOBHTEIbHBIE MEPBI
10 IMKBUAALNH YTEUKH MOTYT BKJIOUATh CTAHJAPTHBIC METOJBI
PEMOHTa CKBaXHIH uin nepexsat 1 otkauky CO, 10 ero yTeuku B
HernyOOKHIl MON3eMHBII BOTOHOCHBIH TOPH30HT. YYHTHIBAS TPO-
OIKUTENbHbIE CPOKH, CBI3aHHbBIE C T€ONOTMYECKNM XPAHEHHEM
CO,, He00XOAUMBIM MOKET 0Ka3aThCsl MOHUTOPHUHT JaHHOTO MECTA
B TEUEHHE JTINTENbHBIX IEPHOJIOB BpeMeHH (pasfielsl 5.6, 5.7, Tab-
antp 5.4, 5.7, pucyHok 5.25).

23. Jlobasaenue CO, 6 okean uau obpasosarue ozep xuoxozo CO,
HA OHe OKeand 6 RPOMbLULICHHBIX MACUUMAbaX npuseoem K uame-
HEHUIO MECIHBLX XUMUHECKUX XAPAKMePUCIUK OKpYxaroujell
cpedbl. JKCnepuMermbl NOKA3AAL, IO YCHOUHUBbIE 6bICOKUE
kouyenmpayuu CO, 6b1308ym 2ubenb OKEAHCKUX OPAHUIMOB.
Bosoeticmsue CO, Ha mopckue op2anusmvl 6yoem umems noc-
aedcmeusn Ha yposHe akocucmemvl. Euge npedcmoum uccae-
006amb HeoOpamumble NOCACOCMEUA NPAMO0 3AKAUUBAHIL
CO, 6 okean 0as skocucmeMbL 8 RPEOEAaX KPYNHBIX OKEAHCKUX
PAlioOH08 U 8 MeyeHle 0AUMENbHO20 NePUOOd 8PeMeHl.

PesymbTaThl NMUTAINI IPH TIOMOLIN MOJETIEN MOKa3bIBAIOT MOBbI-

menue kucnorHoctu (ymenburenne pH >0,4) muist npuOI3UTENHHO

1 % o0bema okeaHa B c1yyae NPEANONOXEHUs 00 OCYIECTBIEHUN

BbIOpOCA U3 ceMU MecT Ha IyOuHy okeaHa B 3 000 M, rjaie XpaHeHue

B okeaHe oOecneunBaeT 10 % pe3ynbTaTHBHOCTH MEp MO CMsrye-

HIIO BO3JENCTBUI A crabmnmsanun Ha yposHe 550 ppmv CO,.

Jlnd memedt cpaBHEHUS: B CIIyvae MOJOOHON cTabunn3anun 6e3 xpa-

HEHHS B OKEaHE MOXHO TPENNONOKNTh yMeHbimenne pH >0,25 mo

CPaBHEHHUIO C JOMHYCTPHAJBHBIMI YPOBHSAMH Ha BCEll TOBEPXHOCTH

okeaHa. YMeHnbuenue Ha 0,2-0,4 pH 3HaunTeNnbHO MPEBBILIAET [10-

MHyCTpUANbHbIE KOTeOaHNS CPEeHEN KUCIOTHOCTH okeaHa. [Ipu

9THX YPOBHSIX H3MeHEeHNs pH oTMeuainch HeKOTopble NOCIENCTBIS

JUIsL OPTaHU3MOB, OONTAIOIINX BOTH3H OBEPXHOCTH OKEaHa, OJHAKO

YCTOMYMBbIE BO3ICHCTBHS 0K HE N3y4YeHblL. [0 3aBepIeHns KoMII-

JIEKCHOM OIJCHKH PICKOB HEOOXOIIMO IOCTHYb JTyUIIEr0 TOHMMAHHS

9THX mocneficTBHA. OTCYTCTBYET KAKOH-THO0 N3BECTHBIN MEXaHN3M

HEOXHJAHHOTO MJIM KaTacTpo(UIeckoro BbIOpOca XpaHsIerocs B

okeane CO, B armocepy. [TlocTeneHHbIi BLIOPOC paccMaTpHBaCTCS

B mynkTe 26 PII. IIpeo6pa3zosanne monekymnsproro CO, B 6mkap-

OOHATbI WM TUAPATHI 0 WK BO BpeMs BbiOpoca CO, mpuBefieT K

yMeHblIeHno BiusHusd pH u npopnenuto 3anepxanus CO, B okea-

He, OJHAKO 3TO TaK:Ke MPUBEJIET K MOBBIIICHHUIO PACXOOB 1 IPYTHM

TOCTIENICTBUSIM JITTsl OKpY3Katoliei cpefbl (paspen 6.7).

% Hp]/I PaccMOTPEHNN BONPOCA O PUCKAX MbI MCXOMAUM U3 MPEAINOJOXKEHUA O TOM, YTO PUCK SABJIISACTCA PE3YIAbTATOM BEPOATHOCTH TOrO, 4TO coObITHE l'lpOI/ISOI;’I)Z[E}T7 n

NoCHeICTBUAMU CO6I>ITI/IS{, €CJIN OHO BCE K€ MMPOUCXOAUT.
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24. Hocaeocmsus 04s OKpyxcaroujell cpeobl WUPOKOMACUMAab-
HOU KapOOHUIAUUU MUHEPAN08 OYOYM ABAAMbCA CALOCMBUEM
Heo0X00UMOl 000bI4LL UL YOAAeHUA KOHEYHOU NPOOYKI UL, KO-
MOpas He umeem HUKAK020 NPAKMUYecko20 UCnOAb30BAHUA.

Hnst mpombInTeRHON (ukcanmun ofHON ToHHBI CO, TpebyeTcs oT

1,6 mo 3,7 TonH cumukatHON mopopsl. [TocencTBis KapOoHM3auM

MHHEPANOB aHAIOTUYHbI MOCHEACTBUSAM IKCIUTYaTallMd KPYIHBIX,

HaXOJISIIIMXCS HA TOBEPXHOCTH MaxT. OHM BKITIOYAIOT OYHCTKY 3eM-

JIH, YXy/ILIEHHE KauecTBa MECTHOTO BO3/[yXa I IPUYKHEHNE yiepoa

BOJIE U PACTUTEIBHOCTH B Pe3ylIbTaTe OYPEHHs, IEPeMEICHHST 3eM-

JI, @ TaK3Ke COPTUPOBKHU U BBIIENAYMBAHHS METAJIJIOB U3 OTXOJ[OB

pa3paboToK, i BCE 3TO MOXKET TaKKe KOCBEHHBIM 00Pa30M PUBECTH

K JIerpajialiiil cpefibl 0OMTaHUs. BOIBIIMHCTBO TPOAYKTOB Kap0o-

HU3AIIH MUHEPAJTIOB HEOOXOMMO YAISTh, JUIIsl YET0 NOTPeOyIoTCs

CBAJIKH U JIONOJHUTEIbHBIN TpaHcopT (pa3pedst 7.2.4,7.2.6).

Bypner mn sBasiThest pu3nyeckas yreuka xpansmerocs CO,
yrpo3oii st Y XY Kak BapHanTta cMsr4enus Bo3eicTBHil Ha
n3MeHenue Kanmara?

25. Pesyavmambvi HaOAI00EHULL 30 UHNICCHEPHBLMUL I eCHECHIBEH-
HbLMU AHAA0AMU, 4 MAKYce NPUMeHeHUe Modenell NOKA3bl-
8aront, 4mo 0044, COXPAHAIOWAACA 8 O0NNCHBLM 0OPAOM BbL-
OPAHHLIX U YNPABAAEMBIX 2€0002UHECKUX NAACIAX, B8ECbMA
sepoamno®, npesvicum 99 % e meuenue 100 nem u, seposm-
Ho', npesvicum 99 % 6 meuenue 1 000 aem.

B mpaBmabHO BBIOPAHHBIX, CIPOSKTHPOBAHHBIX W YIPABISIEMBIX

MeCTax TeoJOrHYEecKOro XpaHeHnsI OTPOMHAs JacTh 0OMIero Ko-

mmgectBa CO, GyfeT MOCTENeHHO (PHKCHPOBATHCS PA3THIHBIMA

MEeXaHM3MaMU-JOBYIIKAMH 1 B TAKOM CITy4ae MOXET XPaHATHCS B

TeYeHNe MIJIITHOHOB JeT. Biarogaps aTHM MeXaHN3MaM XpaHeHHE

MOXET cTaTh Oolsiee O€30IacHbIM B TeueHHE 00Jee AIUTENbHBIX

cpokos (paspensl 1.6.3,5.2.2,5.7.3.4, tabnuua 5.5).

26. Bvibpoc CO, 8 peayavmame xpaHenus 8 okeare 6yoem nocme-
NeHHbLM 8 MeyeHlle COmeH aem.

JlaHHbIE HHAMKATOPA OTCIIEXNBAHNS OKEAHA 1 PACUEThI MOJIENEH OKa-
3bIBAIOT, UTO B CITyYae XPAaHEHUs B OKCAHE YAiepsKIBaeMasi JOJIsT COCTaB-
JIeT, B 3aBACAMOCTH OT ITyOHHBI M MecTa 3aKaunBanms, 65-100 % gepes3
100 et 1 30-85 % uepes 500 net (Gonee HU3KAS IPOLEHTHAST I0ITSI ITPH
3akaHymuBaHuu Ha rmyOuny 1000 M, Ooinee BbICOKast IPOLEHTHAs 1OIS
— Ha ry6uny 3 000 M) (paspensi 1.6.3, 6.3.3,6.3.4, Tabinua 6.2).

27. B cayuae kapbonuzayuu munepasos xpansuutica CO, ne 6y-
Oem evlOpacwvleamvcs 6 ammocgepy (pasoeavt 1.6.3,7.2.7).

28. Ecau npoucxooum nocmosanuas ymeuka CO,, ona moxcem, no
MeHbUlell Mepe HaACMUYHO, YpasHosecumy 612006l YXY 0ad
cMAzHeHUA 8030elicmaUll Ha usmeHeHue kaumama. Oyenki noc-
Ae0CMBULL yMeuKl 045 CMARHEHUA 8030€lICMEULL HA U3MeHeHIe
KAUMAMA 3A8UCAM OM OCHOBbL, 6bIOPAHHOU 045 NPUHAMUA

Peenull, U om umeruelica UHPOPpMayuu o mex 004X, KOmo-

pble YOepHUBAIOMCA RPU 2e0002UHECKOM XPAHEHUU UAU XPAHe-

HUU 8 OKeaHe, Kak NOKA3aHo 8 nyHkmax 25 u 26.
WccnenoBanns, IpOBENIEHHBIE C IETbI0 H3YUEHNS BOIIPOCA O TOM,
KakuM 00pa3oM 3aHMMATbCSl HEMOCTOSIHHBIM XPAHEHHEM, OCHO-
BaHbl HAa PAa3HBIX IOJXOAAX: CTOMMOCTb 3ajlepXKH BbIGPOCOB,
MIHHMH3AIUs PACXOfl0B MO KOHKPETHOMY CIEHAPHIO CMSTYEHHS
BO3JCIICTBUI I JONYCTHMbIE OyAyuiue BbIGPOCHI B KOHTEKCTE
TNpefnonaraeMoil cTabuin3anun aTMOC(EpPHbIX KOHIEHTpaIuil
TIAPHUKOBBIX I'a30B. B HEKOTOPBIX 13 3TUX MCCIEOBAHMH JOMyC-
KaeTcs KoMIeHcanust OyAyuiell yTeukn 3a CUeT JONOMHUTENbHBIX
COKpAIIEHNI BEIOPOCOB; PE3YIbTAThI 3aBUCAT OT MPENONOKEHHT
B OTHOIIEHNY OYAYIIEH CTONMOCTH COKPAICHHI, YIETHBIX CTABOK,
KosnnuecTsa xpassuerocs CO, 1 IpefnonaraeMoro ypoBHs cTa0u-
JM3aIUl aTMOC(EPHON KOHIEHTpaNun. B npyrux nccnegoBannsx
KOMIICHCAIUSl HE PAaCCMAaTPUBAETCS B KAUECTBE BapHAHTA BCIIEJIC-
TBHE MOJUTHYECKNUX W NHCTHTYIMOHANBHBIX HEOTPEETIEHHOCTEN,
¥ AHAJIN3 KOHIEHTPHPYETCS HA OTPAHMYEHNSAX, YCTAaHABIHBAEMbIX
TPEAONIaraeMbIM YPOBHEM CTAOMIIN3AINN W XPAHSIIETOCs KOMH-
4ecTBa. XOTS KOHKPETHbIE PE3YIbTATh PSifia HCCIEOBAHNI MEHS-
I0TCS B 3aBHCHMOCTH OT METOJ{0B I CIETaHHBIX MPENTOTO0KEHNUI,
BCE HCCIIE0BAHNS IOAPA3yMEBAIOT, YTO ecny cucrtema ¥ XY sBis-
eTCs MPUEMIIEMOH B KaUeCTBE MEPhI CMSTUCHHS BO3EHCTBHIL, TO
JIOIKeH OBITh YKa3aH BEpXHUII Mpefien 00beMa yTeUKH, KOTopast
MOXeT UMeTh MecTo (pasfensl 1.6.4, 8.4).

KakoBbl IpaBoBbie I HOPMATHBHBIE BONPOCHI, CBS3aHHbIE €
ocymectsiaenuem xpanenns CO,?

29. Hekomopbie HOpMbL, pezyaupyiolyue 0esmeabHOCMb 6 N0O-
NOBEPXHOCHIHOU 30He, 0eliCNBUMENLHO CYU4eCHIBYION U MO-
2ym UMenb KOCBEHHOE, d 6 HeKOMOPbIX CAYHAAX Henocpeoc-
MBEHHOe OMHOUEHUE K 20.002UHECKOMY XPAHEHUIO, OOHAKO
He MHO21le CMPAKbL CReYUaNbHO Pa3padomail npasosyo Uil
HOPMAMUBHYIO OCHOBY, KACAIOWYIOCA 60NPOCO8 00420CPOHU-
Hoeo xpanenus CO,.

CymiecTByoII1e 3aKOHbI I HOPMbI, KaCAIOIIUECs, B YACTHOCTH, TOP-

HOMIOOBIBAOIIEH TPOMBIIIICHHOCTH, ONIEPALHIl C HE(ITHIO 1 Ta30M,

KOHTpOJISL 32 3arps3HEHUEM, YAAIEHUs OTXOJOB, MHTHEBON BOJBI,

TnepepaboTKI Fa30B BHICOKOTO IABJICHNS I PAB COOCTBEHHOCTH HA

TIOAITIOBEPXHOCTHYIO 30HY, MOT'YT HMETh OTHOIIEHNE K Fe0Nornyec-

KoMy xpaHeHnto CO,. Kax npaBuino, HepelmeHHbIMI OCTAI0TCS BOII-

POCHI JOIITOCPOYHON OTBETCTBEHHOCTH, CBA3aHHbIE ¢ yTeukoil CO,

B aT™Moc(hepy 1 MOCIEACTBASIMA TS MECTHOM OKPY3KAIOIIEH CPEMBL.

HexoTopsle rocyfapcTa IPHHAMAIOT Ha Ce0s OTBETCTBEHHOCTD B

CHTYaINAX, cConocTaBUMbIX ¢ XpaneHneM CO,, TaKX KaK MOfj3eMHast

paspaboTka MecTopoxjieHuii (paseis 5.8.2,5.8.3,5.8.4).

30. o cux nop He coenacosarvl Kaxue-audo GopmasbHvle moako-
BAHILA 8 OMHOUEHUL 020, ABAAEHICA AU COBMECTUMBLM C ON-
PeOeneHHbLMU HOPMAMU MENOYHAPOOHO20 NPABA 3AKAYUBAHUE

» «BecbMa BEpOSTHO» — 9TO BEpPOSITHOCTS, cocTaBisiomas 90-99 %
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CO, 8 2eon02uteckue cMpyKnypbL ROOCMUAAIOUEL HOBEPXHOC-

MU RPUOOHHOZ0 CAOA UAU 6 OKEAH, UAU NPU KAKUX YCAOBUAX OHO

ABAAEMCA COBMECTNUMBLM C YKAZAHHBLMU HOPMAMIL.
B Hacrosiiiee BpeMs MIMEETCS HECKOJIBKO JIOTOBOPOB (0COOEHHO
Jlonponckas konsennus>® u Kousenrus OCITAP?), koTopsie 1o-
TEHINAJIBHO MPUMEHSIOTCS K 3aKaunBanuio CO, B reonornueckne
CTPYKTYPbI MOCTUIIAIOMIEN TOBEPXHOCTH MPUAOHHOTO CIIOS HIIH B
oKeaH. Bce aTu 1oroBops! ObLIM pa3paboTaHbl 0€3 KOHKPETHOTO
yuera xpanenusi CO, (pazuensi 5.8.1, 6.8.1).

Kakosb1 mociegctust YXY 17151 KajacTpoB 0 y9era
BBIGPOCOB?

31. Hovwnewnue Pykosoosuue npunuunvt MTOUK? ne exarya-
1om Memoobl, HenocpeoCmeeHHO Kacaroujiecs OUeHKU Bbl-
Opocos, ceasanubix ¢ YXY.

Obwee pykoBopicTBO, 00ecneunBaemoe MI'OMK, MoxeT npuMeHsTh-

¢ Kk YXYV. HeckombKo cTpaH IEACTBYIOT TaKIM 00pa3oM B HACTOS-

1ee BPeMsl, HCTIONMb3YsI OfHOBPEMEHHO CBOH HAIJMOHAJIBHbIE METOJBI

ISt oLeHKH BbIOpocoB. B pykosopsamux npunnunax MIOUK kax

TAKOBBIX TOKA HE NPEAYCMaTPUBAIOTCS KOHKPETHbIE METOMBI TS

OLIEHKH BbIOPOCOB, CBA3aHHBIX ¢ Y XY. Oxupaercs, yTo OHU OyAyT

coziepxarbes B PykoBopsimux npuniunax MI'OUK HanponanbHbIX

MHBEHTAPH3AMHI TapHAKOBBIX Ta30B 2006 . MoKeT BOSHUKHYTH He-

00XOIMMOCTD B KOHKPETHOI METOAMKE, KACAIOMIEHCS YHCTOTO YiIaB-

mmBanns n xpaneHus CO,, pu3nIecKoil yTeuKH, BRIOPOCOB U3 HEOP-

TaHN30BAaHHBIX HCTOYHHKOB U HETAaTHBHBIX BIOPOCOB, CBA3AHHBIX C

npuMeHeHusIMI GoMaccsl B ciucteMax Y XY (pasuensi 9.2.1,9.2.2).

32. Teonoeuueckoe Xpanenue npeoycMampusaemcs 60 6cex
HEMHOROUUCACHHBIX CYUECIBYIOWUX 6 HACMOAUlee BPeMs
npoexkmax YXY, u noamomy umeemcs 02panuieHHblli Onblm
6 0baacmu MOHUMOPUH2A, RPOBEPKU U NPeOCMABACHUA UH-
opmayuu o paxmuuecKux NOKa3amennx Gpuaudecko ymeu-
KU U CBA3AHHBLX C IMUM HEONPEOeAeHHOCMAX.

Nwmeercs nin pazpabaThiBaeTCsl HECKOIBKO METOJOB MOHUTOPHHTA

1 nposepkH BblOpocoB CO, u3 cucreM Y XY, ojHaKO OHU OTINYA-

I0TCS IPYT OT [Ipyra ¢ TOYKM 3PEHNUsI IPUMEHIMOCTH, XapaKTepuc-

THK KOHKPETHOT'O MECTA, IPEIENIOB i HEONPEETIEHHOCTEH 00Hapy-

xenust (pazpens 9.2.3,5.6,6.6.2).

33. CO, moxem yaasausamvcsa 6 0OHOU CIMPAHe U XPAHUMBCA 8
Opyeoll, npu amom Oelicmsyrom pasuvle 00azameavbcmed. B
omHoweruu YXY cywecmsytom He moabko 80npocwl, 8-
3AHHbLE C YYEMOM MPAHCPAHUHHO20 XPAHEHUA.

[TpaBuia 1 METOIBI yIeTa HEOOXOAMMO, BEPOSITHO, COTIIACOBATH COOT-

BETCTBYIOIMM 00pa3zoM. HeoOxoumo OyaieT yuuThIBaTh BO3MOXHYIO

B Oy/y1eM (hu3nyecKyo yTeuKy u3 Mecra xpaneHus (pasjen 9.3).

Yro npencTaBiasiioT co6oi MPoOeTbl B 3SHAHUSX .

34, Umerouuecs 6 Hacmosujee 8pems 3HAHUA XAPAKMEPUIYIOM-
cA npobeaami 6 OMHOULEHUU HEKOMOPbIX acnekmog YXY.
Boabuiuil 06vem 3HAHULL U ONbIMA NPUBEOE K YMEHbULEHILIO
HeonpedeaeHHocmell i, makum odpazom, 6yoem cnocobc-
meosamv Npoyeccy RPUHAMUA DPeUeHULl OMHOCUMENbHO
npumenenus cucmem YXY 6 yeanx cmseuenus 6030eiicmaull
Ha uameHenue kaumama (pasoea TP.10).

%6 KoHBEHIMS 110 IPEJOTBPALLEHHIO 3aTPA3HEHNs MOPs cOPOCaMIt OTXOXOB U APYTrHX MaTepuasos (1972 1.) u ee Jlonpouckuit mpotokos (1996 I.), KOTOPBII ellie He BCTYIIHI B CILTY.

%7 KoHBeHI1¥sl 110 3aLL1Te MOPCKOI CPefbl CeBePO-BOCTOUHOI YacTi ATIAHTHYECKOTO OKeaHa, KoTopas Gbuta ipussta B [Tapioke (1992 1.). OCIIAP - ato cokparete ot Ocio-TTapik.

% TlepecmoTpennsle pykoBopsutie mpuamunsl MIOUK HalHOHaTBHBIX NHBEHTAPH3AIHI TAPHIKOBBIX ra30B 1996 I. M MOKIa[bl 0 PyKOBOIAIINX YKa3aHIAX 110 9 deKTHBHOI
npakTuke; PykoBonsinue ykazauus 1mo s¢pdeKkTHBHOI MPaKTHKE 1 y4eT GaKTOPOB HEOPe/eIeHHOCTH B HAI[MOHAMBHBIX KaJaCTPaX MaPHIKOBBIX 4308, a Takxe PyKkoBonsiue
yKasaHus 110 9 PeKTHBHOI IPAKTUKE [/IsL 3eMIIETIOIb30BAHILS, H3MEHEHUI B 3eM/IETI0/Ib30BAHII U IECHOTO XO3AHCTBA.
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1. Bsenenne n 0CHOBA HACTOSILETO TOKJIAA

VYrnaBnuBaHue u XpaHeHue fByokucu yriaepona (YXY) — tema Ha-
crosmero CrnennanbHOro 0KIafa — paccCMaTPUBAETCS B KAUECTBE
OJTHOT'O U3 BAPUAHTOB COKpaIeHnst aTMocdepHbIX BeIGpocos CO, B
pesyibTaTe AesTeNbHOCTH YenoBeka. Llembio atoro CrennanbHoro
JIOKIIaia SIBIISETCS OLCHKA HBIHEITHETO COCTOSIHUS YPOBHS 3HAHUT
0 TeXHNUECKHX, HAYYHbIX, CBA3aHHBIX C OKPYKaIOIIEil CPeIOi, 3K0-
HOMHMYECKMX I COLMANBHBIX acnekTax Y XY U onpefenenne Mecra
Y XYV BKOHTEKCTE JpyruX BapHAHTOB B IOPTENE NOTEHIHAIBHBIX
Mep 10 CMATYEHHIO BO3/EIICTBUI Ha H3MEHEHNE KINMaTa.

CrpykTypa HacTosuero TeXHMYECKOrO PEe3loMe IOBTOPSET
crpykrypy CrennanbHOro JOKjiafa. DTOT BBOJHBIN pasjiell sB-
aseTcs o6mell OCHOBOI IS OLIEHKH, HAPAAY € KPaTKAM 0030pOM
cucreM Y XY. B pasnene 2 jaetcs onucanue OCHOBHbIX HCTOUHUKOB
CO, — mepa, Heo6XoIMas IS OLEHKH TPAKTHYECKOI OCYIIECTBH-
mocTH Y XY B rio6anbHoM MacuiTale. 3ateM B pasjielie 3 paccMmat-
pUBAIOTCS TeXHUUECKNe BapuaHThl yiasinsanus CO,, a B pasgene
4 rnaBHOE BHUMaHuUe ypensdeTcs Metofam TpancnopTuposku CO,.
[Tocne aToro aHamu3mpyeTcsl KaXblil U3 BapHAHTOB XPaHEHHS.
['maBHOM Temoil pas3fena S SBIAETCS I'eOJOTMYECKOE XpaHEHHE,
pasferna 6 — XpaHEHHE B OKeaHe, ! pas3fena 7 — KapOOHM3AIHg
MUHEPAJNOB U IPOMbIILIEHHbIE BUbI Ucnonb3oBanus CO,. 3atem
B pasfiene § o6cykaaeTcs 00mast CTONMOCTS i 9KOHOMH Y€ CKHIT T0-
TeHuuan Y XY, nocie 4ero B paseie 9 aHanu3upyoTCs Nocuesc-
TBUS Y XY [ KaiacTpoB U yueTa BBIOPOCOB NAPHUKOBBIX ra30B. B
3aKIII0YHTENBHON YacTH TeXHHUECKOTO pe3loMe paccMaTpHBAIOT-
csl IpoOeIbl B 3HAHUSIX, 0COOEHHO IPOOEIbI, NMEIOLHE OONBIIOE
3HAYEHHE C IOMMTHYECKOH TOUKH 3PEHMUSL.

0O630p cucmen yaasausanus u xpanerus CO,

CO, BbIOpachIBaeTCs IMaBHbIM 00pPa30M B Pe3yJIbTaTe CKUTAHU
ICKOIAEMOr0 TOIUIMBA KaK B KPYIHBIX YCTAaHOBKAX JUISl CXKUTa-
HHUsl, TAKUX KaK YCTAaHOBKM, HCIIONb3yeMble JJIsl IPOM3BOJCTBA
9JIEKTPO3IHEPIUH, TAK ¥ B MEHBIIUX I10 Pa3MepY, PaclpoCTpaHEeH-
HBIX MCTOYHUKAX, TAKUX KaK aBTOMOOMIIbHbIE ABUTaTENN 1 NIEYH,
HCIIOJIb3YeMbIE B SKMJIBIX I KOMMEPYECKUX 3[laHHUsAX. BbIOpoch
CO, TakXe SBISIOTCS Pe3yJIbTaTOM HEKOTOPBIX MPOMbILITIEH-
HBIX IIPOLIECCOB U IIPOLIECCOB, CBA3aHHBIX € JOObIUEN IIPUPOJHBIX
PECYPCOB, @ TAKXKE CKUTAHUS JIECOB PH pacuucTKe 3eMi. Y XY
OyJieT, BeposITHEE BCErO, IPUMEHATHCS B KPYIHBIX TOYEYHBIX UC-
toynukax CO,, TAKUX KaK 9HEPrOyCTAHOBKU MM MaclITaOHble
IIpOMBbILITIEHHbIE Ipolecchl. HeKoTopble U3 3THX UCTOYHUKOB
MOTYT JaBaTh JeKapOOHH3HPOBAHHOE TOILIMBO, HAIIPUMED BO-
JIOPOA, A7 TPAHCIIOPTHOTO, IPOMBIIIIEHHOIO ¥ CTPOUTEIBHOIO
CEKTOPOB, Ml TAKIM 00pPa30M CHUXKATh BLIOPOCHI M3 3THX pacipe-
JIeTIeHHBIX HCTOYHHUKOB.

YXYVY cBf3aHO ¢ MPUMEHEHUEM TEXHOJOTHH, B TIEPBYIO OYe-
penb ynasnuBanus U Konuentpauuu CO,, oOpa3oBasiierocs B

IIPOMBIIIEHHBIX M 9HEPreTHYECKUX HCTOYHHMKAX, €r0 TpaHC-
IIOPTUPOBKOIL B HajIexkallee MECTO XPaHeHUs 1 HOCIeNYIOLUM
XpaHeHneM 0e3 KOHTaKTa ¢ arMoc)epoil B TeUEHNUE ITUTEILHOTO
neprofia BpeMeHd. Y XY MO3BOIHT, TAKEM 00pa3oM, HCIOJNb30-
BATh MCKOMAaeMOe TOILTHBO MpPH HEOOMBIIOM 00heMe BIGPOCOB
MapHUKOBBIX ra30B. [Ipumenenne Y XY B HCTOYHMKAX 3HEPT UM HA
Ouomacce MOXeT IpuBecTH K yuctoil abcopouuu CO, 13 armoc-
(heppI (4aCTO YIIOMUHAEMOH B KAYECTBE HETATHBHBIX BHIOPOCOB»)
Onarofiaps yJaBiuBaHUIO U XpaHeHuto arMoceproro CO,, mor-
JIOIaeMOTr0 GHOMACCOIL, PU TOM YCIOBHIH, YTO COOP 3TOH Guomac-
Cbl XapaKTEPU3YETCs YCTONYMBBIM I0KA3aTeTeM.

Ha pucynke TP.1 mokasaHbl Tpu OCHOBHBIX KOMIIOHEHTA IIPOLEC-
ca YXV: ynaBnuBaHue, TpaHCIOPTHPOBKA U XpaHeHue. Bee Tpu aTu
KOMIIOHEHTA TIPUCYTCTBYIOT B COBPEMEHHBIX IPOMBIILIEHHBIX ONEpa-
IIUAX, XOTA B OCHOBHOM He ¢ 1ieqbto Xpanenus CO,. Jtan ynasiuBa-
Hu4 cBs3aH ¢ oTenenueM CO, oT apyrux ra3o00pa3HbIX IPOAYKTOB.
Jl71s1 mpotieccoB CXUraHus TOIUIHBA, HAIPHMED B 3HEPTOYCTAHOBKAX,
MOTYT NPUMEHSThCA TEXHONOIMH cenapanuu s ynasiusanus CO,
ToCJIe CrOpaHus WM ieKapOOHN3ALMHA TOIIINBA JI0 CXKUTAHUS. DTall
TPAHCIIOPTHPOBKI MOXET TPeOOBaThCS sl IOCTABKU 3aXBAYCHHOTO
CO, B nopxopsIee MECTO XPaHEHUS, PACIIONIOXKEHHOE Ha ONPENENEH-
HOM paccrosiHur oT uctoynuka CO,. B nensix ynpouenus Kak TpaHe-
TOpTHPOBKH, Tak i XpaHernns CO, 3axsauennsiii CO,, Kak MpaBmiIo,
TIOJ{BEPraeTcs KOMIPECCHH 10 BBICOKOH IIIOTHOCTH B YCTAHOBKE IUISI
ynasinuBaHus. [ToTeHINaIbHbIe METORBI XPAaHEHNS BKIIOYAIOT 3aKa-
YEBAHNE B TOA3EMHBIE TeoJIornyeckne (hopManun, 3aKaunBaHue B
OKeaH Ha 0OJIBIINX IMyOMHAX WM MPOMBIILIEHHOE (PIKCHPOBAHHE B
HEOPraHNYeCKNX KapOoHaTax. B HEKOTOPBIX IPOMBINITIEHHBIX MPO-
reccax HeOoubIne 00beMbl 3axBaueHHOro CO, MOTYT TaK ke HCIIONb-
30BaThCS I XPAHATHCS B H3TOTOBJICHHOM IPOYKIIHH.

YpOBeHb TEXHHUECKOTO COBEPIICHCTBA OT/ETbHBIX KOMIIOHEHTOB
cucteMbl Y XY xapakTepusyeTcs upokuM pazopocom. Hekoropsle
TEXHOJIOTHH IIPOKO IPHMEHSIOTCS Ha PBIHKAX C BBICOKUM YPOBHEM
Pa3BUTHS, TTIABHBIM 00pa30M B He(pTEra30BOil IPOMBIIIICHHOCTH, B
TO BpeMsl KaK pyrue TEXHOIOTHE 10 CHX IOp HAXOAATCS Ha CTafHu
TICCTIENIOBAHNIL, pa3paboTKy i ieMoHcTpanuu. B tabmune TP.1 fa-
eTcst 0030p HbIHELIHETo cTaTyca Becex KomnoneHTos Y XV. Io cocro-
sumio Ha cepepnHy 2005 T. IMETOCh TPH KOMMEPUECKIX TIPOEKTa, B
KoTopsIX yrasiuBanne CO, yBA3bIBANOCh C €O F€OTOTNYECKNM Xpa-
HerneM: ipoekT CreitmHepa B Hopernn mo mepepaboTke mpupop-
HOTO Ta3a B MOpe, IPOEKT Y3H6epHa 0 MOBBIEHHOMY H3BICUCHHIO
neru ([TIMH)' B Kanape (cBs3auublii ¢ xpanenuem CO,, ynapimsa-
HEe KoToporo 6110 ocyuiectsieHo B CLIIA) n npoekt Wn-Canaxa
TI0 IPUPORHOMY ra3y B Aixupe. B pamkax Kaxpjoro u3 aTux Ipo-
€KTOB OCYIIECTBISACTCS yIaBanBanue n xpanenne 1-2 MrCO, B rop.
Crenyer OTMETHTD, OTHAKO, YTO CUCTEMBI Y XY 10K HE IPUMEHSIOT-
Csl B KPYIHBIX 9HEprOyCTaHOBKAX Ha MCKONAEMOM TOILTHBE (HAIpH-
mep S00 MBT) 1 4TO JaHHbIE CHCTEMBI B IIEJIOM HE MOTYT OBITh CTOIb
COBEPIIEHHBIMH, KaK HX OTAICIbHbIE KOMIOHEHTBI.

' B arom ftoknage I[IMH o3navaeT nosbimenHoe u3pievenue vedru ¢ ucnonbzosannem CO,.
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Kap6oxusauua
MUHEpanos

leonornyeckoe
XpaHeHnune CO,

MpoMblneHHbIe Buab!
MCMoNb3oBaHNA

. Y
‘5

leonorunyeckoe:
xpaHeHne CO,

XpaHeHue B okeaHe
(cyaHo unun Tpy6onposoa)

Pucynok TP.1. Cxemarnueckas fuarpamMma Bo3MOXHbIX cucteM Y XY. OHa oKa3bIBaeT HCTOYHUKH, JIUTSE KOTOPBIX MOTIIH ObI IOJONTH cucTeMbl Y XY, a TaK3Ke BAPHAHTHI
tpancnoptupoBku 1 xpanenns CO,. (C paspemmenns O0beIMHEHHOTO EHTPa HCCNE0BAHMIT TEXHOTIOTHIT YIaBIMBAHHS 1 XpAaHEHHs TapHUKOBbIX ra3oB — OLJUTIITL)

Yem 06vacHaemea unmepec k yaasausaruio u xpareruio CO,?

B 1992 r. pe3yapTaToM 03a609€HHOCTH MEXTYHAPOTHOTO COOOIIECT-
Ba B OTHOLICHUH H3MEHEHN KIIMMATa SBIIIOCh NpHHATHE PaMOuHOM
konBeHmmn Opranmsammm OObemuHeHHbIX Hanuit 06 m3MeHeHnn
kimata (PKUK OOH). Koneunoii 1iesbio 91oit KoHBenun SBsiet-
¢Sl «CTaOMIM3ATHS KOHIIEHT Iy TAPHAIKOBBIX 'A30B BaTMocdepe Ha
TaKOM YPOBHE, KOTOPBIIl He JOITYCKaJl ObI OIIACHOIO aHTPONIOTEHHOTO
BO3/ICICTBIS HA KIIMMATHUECKYIO cicTeMy». C y4eToM 3Toil lepenek-
THBBI KOHTEKCT J71s paceMoTperust Y XY (i Ipyrux BapuaHTOB CMSIT-
YeHHS! BO3JICICTBIS) TIPEICTABISET cOOOI Cpejiy, B KOTOPOIl BHIGPO-
co1 CO, orpaHmyeHsl B COOTBETCTBUN € MEXAYHAPOJHON LETBIO 10
CcTa0MIM3aLIH aTMOC(HEPHBIX KOHIEHTPALHI IapPHAKOBLIX ra3oB. B
OOJBIINHCTBE CEHAPHEB I100ALHOT0 HCTIOTB30BAHHS SHEPIHH IIPO-
THO3HpYeTCs cyllecTBeHHOe yBennuenne Bbiopoco CO, B TeueHne
3TOrO BeKa B CIIyyae HENPHHATHS KOHKPETHBIX Mep 10 CMATYCHHIO
BO3JEHCTBHI Ha KJIMMAT. B HIX Tak:xe npepnonaraercs, 4ro obece-
YeHHEe NEPBUYHON SHEprHeil OYAeT NMO-IPEKHEMY OCYLIECTBIATHCS
TIIaBHBIM 06Pa30M 3a CYET HCKOIAeMOro TOILIHBA [0 MEHbIIEH Mepe
JI0 cepefIHbI Beka (cM. pasfies 8). Maciirabbl coKpaliieHis BHIOPOCOB,
HEeOOXOuMbIe TS cTabum3aniu armocdepHoi kornenTpatmn CO,,
OyayT 3aBHCETH KaK OT YPOBHS OyAYIUX BBIGPOCOB (HCXOJHbIE YCIIO-

BISI), TAaK U OT IIOCTAaBIICHHOI 3ajjaull B OTHOLICHUH JOJTOCPOYHON
koHuenTpanuu CO,: 4eM HIXe yPOBEHb 3afladll 10 cTaOMIN3aIun 1
JeM BBIIIE CXOHbIE BEIGPOCHI, TeM 0OJIbIIE HEOOXOAMMOE COKpaIIie-
e BbIGpocos CO,. B TpetbeM fokagne 06 onenkax MI'OMK (THO)
TOBOPHTCS, YTO B 3aBHCHMOCTH OT PaccMaTpHBAEMOTO CUEHAPHS B
9TOM CTOIIETHH HEOOXOJUMO OYAET NMPENOTBPATHTh KyMYJISTHBHBIE
BbIOPOCHI B COTHU N flaxe Thicstan ruratort CO,, ii1st TOro 4To6s!
crabunmsuposath KoHIeHTpammo CO, Ha yposae 450750 ppmv?. B
TIO Takxe fenaeTcs BRIBOJ O TOM, UTO «GOIBIINHCTBO PE3YIbTaTOB
MOJIeJIell IOKA3bIBACT, YTO H3BECTHBIE TEXHONOTHUECKIE BAPHAHTBI®
MOTYT 00ecneunTh MMUPOKHIl iuana3oH yposHei crabumsamnun CO,
B aTMochepe», HO UTO «HU OffIH BapHaHT TEXHOJIOTHH HE 00ECTIEYHT
Bce HEOOXORMMbIE COKPALIEHNS BBIOPOCOB». [IJIst AOCTHXEHUS CTa-
Omnm3anun ckopee MoTpedyeTcss KOMOMHALMS Mep IO CMSATUCHHIO
BO3/IEHCTBHS. DTH U3BECTHbIE TEXHONOTHUECKHE BAPHAHTHI NMEIOTCS
st nesteit crabmmsanus, XoTs B TIIO copepKuTes mpenympeskaeHne
0 TOM, 4TO «OCYIIECTBICHIE NOTPeGYET COOTBETCTBYIOMNX COLMAIb-
HO-3KOHOMHYECKUX ! HHCTUTYIOHAbHBIX H3MEHEHMIT».

B aTom koHTekcTe Hammume YXY B mopTdene BAPHAHTOB IS
COKpAIIIEHNs BBIOPOCOB NMAPHMKOBBIX Ta30B MOXET CIOCOOCTBOBATD
OCTIZKEHMIO 1ielell cTabun3anuu. [Ipyrue TeXHONOTnYecKne Ba-
PUAHTBI, KOTOpble OblIM Ooiee MOJPOOHO INPOAHAIM3MPOBAHBI B

2 ppmv — 3TO KOIMYECTBO YacTell Ha MUJIIILOH 1O 00'beMY.

3 «/3BecTHBIC TEXHONOIMYECKIE BAPHAHTBI» — 3TO TEXHOJIOTHH, KOTOPbIE CYIIECTBYIOT B HACTOSIIEE BPEMs Ha CTAMH (DYHKIHOHIPOBAHIS WIH 3KCIEPHMEHTAIBHOI
YCTaHOBKI1, 0 YeM FOBOPUTCS B CIIEHAPHAX CMATYeHHs BO3/elcTBHS, paccMoTpeHHbIX B TIO. OHN He BKITIOYAIOT M00bIe HOBbIE TEXHOJOTHI, KOTOPbIE IOTPEOYIOT CEPhE3HBIX
TEXHOJNOrHYECKUX IPOPLIBOB. MI3BecTHbIe TeXHOIOrUecKue BapuanThl onucabl B TIIO, 1 HECKOIIBKO ClieHapieB cMArYeHus BO3AelcTBIil BKovaoT ¥ XY,
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Ta6auna TP.1. Hereemnuii ypoBeHb cOBEpIICHCTBA KOMIOHEHTOB cicTeM Y X Y. 3Hak «X» MOKa3bIBacT HAMBBICIINI YPOBEHb COBEPIIEHCTBA JLIIS KaK/10r0 KOMIIOHEHTA.
VMeroTcst TakKe MEHEE COBEPIICHHBIE TEXHOIOTHII ISt GOJIBIIMHCTBA KOMIIOHCHTOB.
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YnapiuBaHue TTocne cxuranus X
Jlo cxxuranus X
Cxuranue 060raIeHHOro KHCIOPOOM TOMINBA X
ITpombInieRHast cenapariust (epepaboTKa MPUPOJHOTO ra3a, IPOM3BOICTBO AMMIAKa) X
TpancnopTupoBKa Tpy6omnposon X
IlepeBo3ka cygamu X
leonorunueckoe xpaneHue Iossimennoe n3Biedenne Hedru (ITMH) Xe
I'a30Bble NN HETSHBIE MECTOPOX/ICHHS X
ConenocHble (hopManun X
IoBbimenHoe n3BIeYeHHE yronbHoro Merana (IIAYM)' X
XpaHeHue B OKeaHe IIpsimoe 3akaunBanue (110 THIY PACTBOPEHMS) X
[IpsiMoe 3akaunBanue (M0 THIY 03epa) X
Kap6onn3anns MEHepanos [IpnposHbIe CHINKATHBIE MIHEPATIBI X
Matepunais! 0TX00B X
IIpombIIIIIEHHbIE BUJBI X
ncnons3oBannst CO,

HccaenoBaTebeK il 9TaN 03HAYaeT, 4To 06a30Bas HayKa SBISETCS JOCTYIHON, OTHAKO TEXHOJOTHS HAXOJUTCS B HACTOsIIIEE BPeMs Ha YPOBHE KOHIENTYabHOI
Ppa3paboTKH WM JJaOOPATOPHBIX HITH CTEH{0BBIX HCIBITAHNUIL i He OblJIa IPOIEMOHCTPUPOBAHA B 9KCIIEPHMEHTAIBHOI YyCTAaHOBKE.

JleMOHCTpAIMOHHBII 3Tall 03HAYaeT, YTO TEXHONOTHs pa3paboTaHa W JAEHCTBYeT Ha YPOBHE IKCIEPUMEHTATBHON YCTAHOBKH, OJIHAKO TpeOyeT jJallbHeile
0paboTKH, A7 TOrO YTOObI JaHHAS TEXHOJIOTHS ObLITa TOTOBA IS IPOEKTHPOBAHMS U CO3[IaHUS IIONHOLEHHON CHCTEMBI.

DKOHOMUYECKHU OCYIECTBUMbIII IPH ONPENIENEHHBIX YCIOBUSX 03HAYAET, UTO TEXHOIOTHS SBISETCS XOPOLIO OHATON K HCIOJIB3YETCs B OT/AeIbHBIX KOMMEPUECKUX
IPUMEHEHHSIX, HAIPUMEP, €CIIH CYLIECTBYET GaronpusTHBIA HAIOTOBBII PEXUM UK 0000 6IaronpusTHbIE PHIHOYHBIE YCIOBUS, MIIK IIPH epepaboTKe MopsiKa
0,1 MTCO,roxr! ¢ MeHee yeM MAThIO NOBTOPEHNSIME JAHHOH TEXHOIOTHH.

Pa3BuTHIT PHIHOK O3HAYAET, YTO TEXHONOT S IPUMEHSETCS B HACTOSIIEE BPEMsi C MHOTOUUCICHHBIMH €€ TOBTOPEHUSIMHU BO BCEM MUPE.

3akaunBanne CO, nus [TMH sBasercs coBepiieHHOl pIHOYHOI TEXHOJIOTHEI, OJHAKO IIPH ee Hcroib3oBanuu Ais Xxpanenus CO, oHA JIHIIb «3KOHOMHYECKH
OCYILIECTBUMA IIPH OIIPE/eICHHBIX YCIOBHSX».

[MNYM — ato ucnonszopanne CO, 1 MOBBIMEHHOTO H3BJIEYEHHS METaHa, IPHCYTCTBYIOIIEr0 B HE NMEIOIINX MPOMBILITIEHHOTO 3HAYEHUs YTOJIbHBIX IIACTAX,
nocpencTBoM u3bnparenbroi afcopounn CO, Ha yrie. He nmerolue mpoMbIIIEHHOT0 3HAUEHUS YTOIbHbIE IIIACTBI OYYT BPSL 1M pa3padaTbiBaThCs, IOCKOIbKY

OHHU CIIMIIKOM NIIyOOKO 3aJIeraloT il SBISIOTCS CIMIIKOM TOHKUMIE. B ciyyae mocnepyomei pazpaborku npousoiifer Bbiopoc xpansuerocs CO,.

npenbiyiux onenkax MIDUK, Bkiouator: 1) cHuskeHne crnpoca
Ha 3HEPIUIO MYTEeM MOBBIMEHHS 3((PEKTHBHOCTH MpeoOpa3oBaHus
SHEPIUH /WK YCTPOIICTB TS ee HCIOb30BaHNs; 2) feKapOoHH3a-
IIHIO 3HEPrOHOCHTeNel (1in Giarofaps Mepexofy K MeHee yIiepo-
OEMKHM BHfIaM TOILTHBA (OT VIV K IPUPORHOMY ra3y, HalpuMep)
W/UIH paclIMpeHne NCTONb30BaHNS BO30OHOBISEMbIX HCTOYHIKOB
SHEPTHH H/UIN SIEPHON Heprun (KaX/blil U3 9THX UCTOYHHKOB B
CpefiHeM BbIOpachIBaeT MeHbluee uimm HyneBoe KonuuectBo CO,);
3) nornomenue CO, 6iarofapst Goliee MIMPOKOMY HCIOJIB30BAHUIO
€CTECTBEHHBIX NOTJIOTHTENEH ¢ GHONOrniecKoil (ukcanuei; u 4) co-
KpalleHnue 00beMa IapHUKOBbIX ra30B, HHbIX Hexenn CO,.
Pe3ymbTaThl MOJENBHBIX PACUETOB, IPEICTABICHHBIE Jalee B 9TOM
JOKJIaJie, IOKa3bIBAIOT, YTO UCNOJb30BaHUE Y XY B COUETAHUHU C Jpy-

THMI MEpaMH MOXKET CYIIECTBEHHBIM 00pa3OM CHH3UTH CTONMOCTD
obecredeHns CTabUIN3aIiy 1 PacIlupAT PaMKH ACHCTBHIL, CBI3aHHBIX
CIOCTHXEHHEM 3THX COKpAIeHNil. VIHTepec K 3T0 TeXHOIOr i 00bsIc-
HSIETCS HAIMYAEM B HACTOSIIIEE BPEMs 3HAYHTENIBHOI 3aBIUCHMOCTH BO
BCEM MHPE OT HCKONAEeMOro TorutiBa (mpubiusutesto 80 % oobiero
NOTpeOIeHNs SHEPT UM ), oTeHIHanoM Y XY 715l COKpalieHus BoIOPOCOB
CO, B TeyeHHE CIENYIOMETO CTONETHS, & TAKKE COBMECTHMOCTBIO CHIC-
TeM YXY ¢ CyIecTBYIOIMMHU SHEPreTHUECKIMI MH(PACTPYKTYPaMU.

OcHosHble 80NpPoOCHL 018 2moil OUEeHKU

Wmeetcd psj BOIPOCOB, KOTOPbIE HEOOXOLUMO PacCMOTPETb, AL
TOT0 YTOOBI IONBITATLCS IOHATH TY PONIb, KOTOPYIO cUCTEMBI Y XY



MOTYT UT'PaTh JJIsl CMATUEHUS BO3[ICHCTBHI HA N3MEHEHNE KINMa-

Ta. Bormpocsl, KOTOpble BO3HUKAIOT W aHATU3UPYIOTCS B Pa3HBIX

paspena 3Toro TeXHIYECKOro pe3oMe, BKITIOYAIOT CIIENYIOIHe:

o KakoB HacTosmuii cTaTyc TexHomornn Y XY?

e Kaxos notexnuan s yiaasiausanus u xpanenus CO,?

e KaxoBa cCTOUMOCTb OCYIIECTBIEHUS?

o Kaxk poaro cnenyer xpanuth CO, 115 JOCTHXEHHUS CYIIECTBEH-
HOTO CMSITYEHHS BO3/IENCTBHI Ha H3MEHEHNE KnMara?

e KaxoBbl pucku, cBsi3anHble ¢ Y XY, 1115 310p0Bbsl, O€301acHOC-
TH ¥ OKPYXaromei cpefib?

e YT0 MOXHO CKa3aTh 110 IOBOY O0OLIECTBEHHOTO BocnpusTus Y XVY?

o KakoBbl mpaBoBble BOIPOCHI, CBSI3aHHBIE C OCYIIECTBICHAEM
xpanenus CO,?

e KaxoBbl noCIEACTBYSA I KaJaCTPOB U yueTa BbIOPOCOB?

o KakoB noTeHnuan s pacpocTpaHeHNs 1 IEPEjaunl TEXHOIO-
run YXY?

[Mpunposenernn ananmu3a Y XY Kak BapiaHTa CMSTICHIS BO3ACHCTBAN
Ha M3MEHEHNE KIIMMATa NCKITIOYATENBHO BAXHO, YTOOBI HTOTOBBIE BbI-
OpOoChI 3 JAHHOII CHCTeMBbI, 0c06eHHO BbIOpoch! CO,, Ompefemsnch n
OIICHNBANNCH TPAHCIAPEHTHBIM 00pa3oM. [ToaToMy mojyepkuBaeTcs
BaXKHOE 3HAYEHHE «CUCTEMHOrO» NOAXOfA K Y XY, MOCKONBLKY BbIOOP
HAJIeXallell CHCTEMHONl TPAHMIb! SBISETCS CYIIECTBEHHBIM IS
TIPOBEJICHNS PABWIILHOTO AHANIN3A. YUHThIBAs SHEPTETHUECKHE MOT-
peGHOCTH, CBA3aHHBIE C BADHAHTAMI Y/IaBIMBAHNS H OIPEICICHHBIMI
BapUaHTaMI XPAHEHNS 1 HCTIONb30BaHNS, & TAKKE BO3MOXKHOCTb yTeU-
KU U3 Pe3epPByapOB-XPaHIINIL, KN3HEHHO Ba’KHOE 3HAUYECHHE UTPAET
OIIEHKA TEXHONOTMYECKON IEMOYKH Y XY B IIETIOM.

C TouKH 3peHns Kak aTMOC(EpHON CTaOMIH3AINH, TaK U 1OM-
TOCPOYHOTO yCTONUMBOro pas3BuTus, Xxpanerne CO, OIKHO Tpo-
NIOTXKAThCS B TEUECHHE BPEMEHHBIX NEPHONOB, KOTOPbIE SBISIOTCS
IOCTATOYHO MPOJOIKATENBHBIMA ISl BHECEHUS CYIIECTBEHHOTO
BKJIaJla B CMSTUCHHE BO3ACHCTBUII HA N3MEHEHHE KIMMaTa. B aToM
NIOKJIajie MpofioikuTenbHoCcTh XpaneHns: CO, BbIpakaeTcs B BHE
«YJepXKHUBAEMOI JI0MH», KOTOpasi OMPEENICTCS B KAaueCTBE JOMH
KYMMYISATHBHOM 3akadaHHoi Macchl CO,, coxpaHsIomerics B pesep-
Byape—XpaHWINIIE B TEUCHHUE ONPECIEHHOTO NMEPHOja BPEMEHH.
Hanee mpuBORATCS OUEHKN MOKOOHBIX OJIEH TS Pa3HBIX BPEMEH-
HBIX IIEPHOAIOB I BAPHAHTOB XpaHEHHS. BOmpochl BO3HMKAIOT He
TOJIBKO 1O TIOBOJY TOT0, Kak Aoiro CO, 0cTaHEeTCs B COCTOSIHAN Xpa-
HEHIISI, HO TaK3Ke H O TOM, YTO SBISETCSA IPHEMIIEMbIMHI KOIHYECT-
BaMH MEJICHHOM, TOCTOSHHOI yTeUKH * 03 XpaHunia. B pasuene 8
paccMaTpHUBAIOTCS Pas3Hble MOAXOMbI K 3TOMY BOIPOCY.

YXYV sBunoch Obl BApHaHTOM /IS CTPAH CO 3HAUMTEIbHBIMU HC-
tounnkamu CO,, NOIXOMSIINME JUIs OCYIECTBIICHNS YIaBIHBAHMS,
Y KOTOPBIX MIMEETCSI IOCTYI K MECTAM XPaHEHHS U OIBIT ONEPALHI C
HE(THIO M Ta30M U KOTOpbIE HYXAAIOTCS B YIOBIECTBOPEHNH CBOUX
CBSI3AHHBIX C PA3BUTHEM NOTPEOHOCTEN B OOJACTH CO3MAHUS OKpY-
JKAIOMIEH CPejibl C OTPaHNUEHHBIM COIEPXaHUEM yriepofa. B mure-
parype, oneHKa KoTopoil Aaetcs B CrenmansaoM fokmage MIOUK
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«MeTof0TOrIYeCKHe f TEXHONOT MIECKHE ACTIEKTHI IePEfadi TEXHOMIO-
THH», YKa3bIBACTCS, UTO MMEFOTCS MHOTOUHCIICHHbIE TOTEHINATbHbIE
Gapbepbl, KOTOpbIE MOTYT IOMEIIATh TPAMEHEHNIO B Pa3BHBAIOIIXCS
CTpaHaX JJaXe TeX TEXHOJOTHH, KOTOpbIE ABISIOTCS COBEPIICHHBIMI
B TIPOMBIIIVICHHO Pa3BATHIX cTpaHaX. OCHOBHBIM BOIPOCOM, Kacaro-
uMcst IPUHATHS cucTeM Y XY BO BCEM MUpE, SBJISETCS JNKBUAALMSL
9THX 6apbEPOB I CO3MAHME YCIOBHI, KOTOpPBIE OYAYT CMOCOOCTBOBATH
PacIpoCTpaHeHNIO TAHHOI TEXHOJIOTHH B Pa3BUBAIOIIIXCS CTPAHAX.

2. MHcrounnku CO,

B atom paspene cofepKuTCs OMICAHNE OCHOBHBIX CYIIECTBYIOILINX
B HAaCTOSILIEE BPEMSI aHTPOIOrEHHBIX UCTOUHMKOB BbIOpocoB CO, u
WX CBSI3M C MOTEHIMAIbHBIME MecTaMu xpaHenns. Kak ormedarnocs
BbIle, BbIOpockl CO, B pesynbTare [ESATENbHOCTH 4YEJIOBEKa OCY-
IIECTBISAIOTCS U3 PSfa Pa3HbIX HCTOYHUKOB, ITIABHBIM 0OpPa3oM B
pe3ysbTaTe CKMTaHHsS MCKONMAEMOro TOILINBA, HCIOJB3YEMOrO IMpH
TIPON3BOJICTBE 3HEPIMH, IEPEBO3KAX, B IPOMBIIIIEHHBIX POLIECCAX,
TaKKe KUIbIX 1 KoMMepueckux 3annsax. CO, Takke BbIOpachIBAETCS
B XOJI€ OTIPEIC/IEHHBIX IPOMBIIIIIEHHBIX POLECCOB, TAKMX KaK IPOM3-
BOJICTBO I[EMEHTA HJIH BOJIOPOJIA, 1 TIPU CXKHUTaHHH OroMacchl. B atom
pasfielie paccMaTpUBAOTCS TaK:Ke OyyILue BbIOPOCI.

Cogpemennvie ucmounuxu u xapakmepucmuxu CO,

C uenbio oLeHKy noteHnyuana ¥ XY Kak BapuaHTa COKpalleHus I710-
OasnbHbIX BbIOpocoB CO, paccMaTpBajIoCh CYLIECTBYIOLIEE TII00Ab-
HOE reorpauieckoe pacipefeicHie KPYIHbIX CTA[HOHAPHBIX HCTOU-
HUKOB BbIOpocoB CO, 1 X 6;1130CTh K NOTEHINANBHBIM MECTAM XpaHe-
Hus. Beiopocs CO, B XXHI0M, KOMMEPUYECKOM M TPAHCIIOPTHOM CEKTO-
pax He paccMaTpPUBAINCh B 3TOM aHAIN3E, TOCKOIbKY 3TH HCTOUHIKH
BBIOPOCOB SIBISIOTCS OTENbHBIME, HE3HAYHTEIBHBIMI U 3a4acCTYIO
MOOHIBHBIME HCTOYHUKAMI, F TIOITOMY HE TOAIXOST AIsI LiENeH yiaB-
JUBAHNS 1 XpaHeHns. Bompockl, paccMaTpuBaeMble B JAHHOM pa3fiene,
BKIIIOYAIOT TaK>Ke aHAIN3 OTEHIMAIbHBIX OyAy1ux ncrouHnkos CO,
Ha OCHOBE HECKONBKUX CIEHApHeB OYAYIIEro ra00aabHOr0 HCIOIb30-
BAHMS 9HEPTHH 1 BLIOPOCOB B TEUCHNE MOCTIENYIOMIETO CTOMETHSL.

B rno6anbroM mitane Bbiopock! CO, B pe3ynbTaTe HCHOIb30BaHNS
nckomaemoro Tomnusa coctamin B 2000 r. B 001I€El CIOXKHOCTH OKO-
710 23,5 T'tCO,rox! (6 T'rCrrox!). U3 atoro konmyectsa nouru 60 %
MPUXOAKIOCH Ha flonto KpymHbIX (>0,1 MTCO,'rof!) cranuosapHbIx
HCTOYHUKOB BHIOPOCOB (cM. Tabmuiy TP.2). OjHako He Bce 9TH HCTOY-
HUKH NOAXOAAT A4 yiaasiusanus CO,. X0T4 IpoLIeaLne OLeHKY Uc-
TOYHHKH PaclpefieTIeHbl 10 BCeMY MUPY, 6a3a JaHHBIX [I0KA3bIBAET Ue-
TBIPE 0COOBIX pailoHa KOHIEHTPAIHH BhIOpocoB: CeBepHas AMeprKa
(cpenne3anaanas u Bocrounas yactu CIIA), Espona (ceBepo-3a-
najHbIil pernoH), Bocrounast Azust (Bocrounoe nodepeskbe Kurast)
1 M0sknast Azust (Mupuiickuit cyokontunent). KpynHomacintaGHbie
MCTOYHUKN OOMACChI, HAPOTHB, FOPA30 MEHbIIIE IO KOJTHYECTBY I
pacnpejieIieHbl MeHee TII00aIbHbIM 00pa3oM.

4 B oTHOIIEHHK XpaHeHHUA COZ, yTedKa ompenenAaeTCsa KaK IIpocayuBanue 3aKaYaHHOU KUIKOCTH U3 XpaHMINIIA. TakoBo camoe 06HI€€ 3HAa4YCHHUE, UCII0Ib3YEMOE B 9TOM Pestome.
HPI/I HUCII0/Ib30BAHNH B KOHTEKCTE TOPTOB/IN COKPAIEHUAMN BbI6p0COB JIBYOKHCH YITIEpO/ia OHO MOXKET O03HAYaTh H3MEHEHNUE B aHTPOITOTEHHBIX BbI6p0CaX 13 NCTOYHUKOB UITH

aécopéumo TMOTIOTUTEIAMHU, KOTOPBIEC TPOUCXOAAT 32 IIPEAC/IAMHU IT'PAHUIIBI IPOEKTA.
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Tadamua TP.2. XapakTepicTiKi 10 BUY IPOLEcca WK TPOMBILLICHHOI Ies TeTbHOCTI MUPOBBIX KPYITHBIX CTAHOHAPHBIX HCTOUHUKOB CO,, BBIGPOCHI KOTOPBIX IIPEBBIIIAIOT

0,1 MrCO, Brop.
IIpouecc KoanyecTBo HCTOYHNKOB Beiopocst (M1CO,'rox?)
Hckonaemoe TomImMBO
DHepreTuka 4942 10 539
ITpou3BoaCTBO IEMEHTA 1175 932
HedreouncturenbHbie 3aBObI 638 798
CranenuTeiiHas IPOMBIIUICHHOCTh 269 646
Hedrexumuueckasi npOMbBIIIIIEHHOCTh 470 379
IlepepaGoTka HedTH U raza JlaHHBIE OTCYTCTBYIOT 50
Jpyrue NCTOYHUKA 90 33
buomacca
BuosTtanon u 6uosnepreruka 91
Hroro 13 468

B Hacrosiiee BpeMs OrpOMHOE OONBIIMHCTBO KPYIHBIX HCTOY-
HHIKOB BBIOPOCOB XapakTtepusyercs KonuneHTpammsmu CO, MeHee
15 % (B HEKOTOPBIX CIyUasX 3HAYHTEILHO MeHbIIe). B To e Bpemst
HeGoubIas 4acTh (MeHee 2 %) MPOMBIIIICHHBIX HCTOYHUKOB HA HC-
KomaeMoM TomtuBe nmeeT KornerTpanun CO,, mpessimaromie 95 %.
VcTOUHNKN ¢ BBICOKMMH IOKA3aTeNsIMH KOHIEHTPALMH SIBISIOTCS
HOTEHIUANBHBIMU KaHAUAATAMA [JIs pAHHETO ocyiiecTBieHns Y XY,
TIOCKOJIBKY Ha 3Talle yIaBIuBaHMs NOTPeGYIOTCS TONBKO IETHipaTa-
IS 1 KoMIIpeccHs (M. pasfien 3). AHAIN3 3THX HCTOYHAKOB C BBICO-
KOIl YACTOTOII, KOTOPbIe HAXONATC B Tpefiernax S0 KM oT (opMarimit
XpaHEHUs 1 KOTOPbIE 00JIafat0T NOTEHI[UAIOM IS IOy YeHHS IOX0fia
(6maropapst ucnonp3oBannio CO, ISt pacIMPEHHOrO MPOU3BOJICTBA
yrieBopiopopia ocpesictoM [TMYM winu TTMH), nokassiBaer, 4to u3

Bbi6pochkl U3 cTaumMoHapHbIX
ncTouHnkos - M1CO,Broa | % :}
= 0,1-1 'k,_' ;

1-5
5-10

b &
10-15 'F’)

15 -50

-

T0fl0OHBIX UICTOYHNKOB B HACTOSILIIEE BPEMS BBIOPAChIBAETCS IPUOIIHU-
sutensHo 360 MTCO, B Top1. HekoTopbIe HCTOYHEKY GFOMACCHI, TAKHE
KaK IPON3BOAICTBO OMO3TaHONA, TAKXKE SBIsAI0TCA HcTouHnKamu CO,
C BbICOKOH KOHIIEHTpAIIHeil, KOTOPbIE MOTIIN ObI TAKXKE HCTOJIB30BaTh-
Cs1 B QHAJIOTHIHBIX IPHMCHEHMUSX.

PaccrostHne MexKjly MeCTOM BbIOPOCA 1 MECTOM XPAHEHHUS MOKET
FIMETb CYIECTBEHHOE 3HAYEHNE C TOUKHU 3PEHUS TOTO, MOXET 11 Y XY
UrpaTh BakKHYIO pollb B cokpauieHuu BbiOpocoB CO,. Ha pucyHke
TP.2a noka3aubl ocHOBHbIE ucTOUHIKH BbIOpocoB CO, (0603HAYEH-
HbIE TOYKaMi), a Ha pucynke TP.2b — cefiumenTalmonHbIe GacceiHbl,
TEPCIEKTHBHbIE C TOUKH 3PEHHS FeONOrHYEcKOro XpaHeHns (Iokasa-
HbI Pa3HBIMH OTTEHKAMH CEpOro 1BeTa). B 001weM Iiane 3TH pUCYHKH

TOKa3bIBAIOT, YTO UMEETCA MOTEHIUAJI IS XOPOILIETO KOPPEINPOBAHUS

Pucynok TP.2a. T'no6anbHOe pacupefielieHne KPYIHbIX cTallHOHapHbIX ncToYHIKOB CO, (Ha 0CHOBE KOMITIIISAIIH OTKPBITOH HH(OPMALIIH O TII06aIbHBIX HCTOYHIKAX

BbIOpocoB, MDA, 1T, 2002 .)
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Pucynok TP.2b. [TepcnekTuBHbIe pailoHbI B CEANMEHTALHOHHBIX OaccellHax, B KOTOPBIX MOTYT ObITh HAlICHbI IOAXOSIIHE COICHOCHbIE 00pa30BaHMsl, HE(DTIHbIE I
ra30BbIe MECTOPOXK/IEHNUS MM YTOJIbHbIE TIACTbl. MecTa 11l XpaHEeHHs B YTOIbHbIX IIACTAX BKIIIOUEHBI TONBKO YaCTHYHO. [lepcrneKTHBHOCT — 3TO KauecTBeHHast
OIIEHKA BEPOATHOCTU HaJM4Ms MOAXOAALIETO sl XPAaHEHHS MECTA B JAHHOM pailoHe Ha OCHOBE MMelolelica nH(opMaluu. ITOT PHCYHOK CIEflyeT PaccMaTpUBaTh
JMIIb B KAY€CTBE PYKOBOJCTBA, MTOCKOJIBKY OH OCHOBAH Ha YaCTHYHbIX AAHHBIX, KAYECTBO KOTOPBIX MOKET MEHATHCS B 3aBUCHMOCTH OT PErHOHA i KOTOPbIE MOTYT
MEHAThCS CO BpEMEHeM 1 ¢ oy yerneM Hosoil nHdopmamu. (C paspemenns «eocaiienc Ocrpanus».)

MEXJY OCHOBHBIMI HCTOUYHNKAMI 1 NIEPCTIEKTHBHBIMHU CEJIMEHTAIIH-
OHHBIMH OacceilHaMH, IIPH 3TOM MHOTTE HCTOYHHKH HAXOAATCS MO0
HETOCPENICTBEHHO CBEPXY, MO0 B MpPEAETaX Pa3yMHbIX PAacCTOSHHI
(menee 300 kM) OT pailOHOB C IOTEHIUATIOM JI7Is F€ONOTHYECKOr0 Xpa-
HeHns. bacceitibl, moka3anusie Ha pucynke TP.2b, He ObuTH HeHTH-
(bUIMPOBAHbI MITH OLIEHEHBI B KAYECTBE OAXOASIIIIX PE3EPBYaPOB [ITIsl
XPaHEHNs; [ITTs OATBEPKACHNS IPUTOIHOCTH 3THX TOTCHIUAIBHBIX
MeCT XpaHeHus TpeOyeTcsi poBefieHne 0olee NOPOOHOr0 reoiIoru-
4EeCKOr0 aHaJIH3a Ha PETHOHAIbHOM YPOBHE.

Byoywue ucmounuxu svt6pocos

B Crenuansiom jioknane MIOUK o cuenapusix BbiGpoco (CIICB)
Oypyme BoIGpocsl CO, MPOrHO3UPYIOTCS HA OCHOBE IIECTH HILTIOCTpa-
THBHbIX CLCHAPHEB, B KOTOPBIX IobanbHbIe BbIOpock CO, HaxonsiTes B
muanasone 29-44 T'tCO, (8-12 I'tC) B rop 8 2020 1. 1 23-84 T'tCO, (6-23
I'tC) B rop B 2050 . [TporHo3upyetcs, 4To KONMUECTBO HCTOUHUKOB Bbl-
6pocos CO, 13 cexTopa MPON3BOJCTBA AMEKTPOIHEPTHH 1 IPOMBIIILICH-
HOT'O CEKTOpa CyIecTBeHHO yBeamuntes 10 2050 1., IiTaBHbIM 06pa3oM B
0sxHo1t 1 Bocroynoit Asun. Hanpotus, B EBpomne KomimdecTBo mofo6-
HBIX HCTOYHHKOB HECKOJIBKO yMEHbIINTCA. [TpOMopIis HCTOYHNKOB C
BBICOKHM 1 HIBKIM cofiepxkanneM CO, GyzeT sSBIAThCS (PYHKIHEN OT
pasMepa I IIOKa3aTels BHEAPEHNS YCTAHOBOK, PaOOTAIOINX HA OCHOBE
ra3u(UKaLuN WK CXIKCHIH HCKOMAEMOTO TOIUTHBA, JITIS IPOH3BOJIC-
TBa BOJOPOJiA WK APYTHX XUAKAX U ra3000pa3HbIX MPORYKTOB. YeM
Oounblue OYAET KOMMYECTBO MOJOOHBIX YCTAHOBOK, TEM OOJIbLIe OYAET
KOJIMYECTBO HCTOYHMKOB € BbICOKMMHE KoHIEeHTparusaMu CO,, KoTopbie
TEXHIUECKH MOIXOAST /17Tl YIaBIHBAHNSL.

[Tporxosnpyemsii moTernman ynasanBanus CO,, CBS3aHHBIA C
BBIIICYKA3aHHBIMHU JHANIa30HAMU BIOPOCOB, OLICHHBAETCS HA YPOBHE

rojjoBoro nokasareds B 2,6-4,9 'rCO, k 2020 . (0,7-1,3 ['tC) u 4,7-37,5
I'tCO, x 2050 1. (1,3-10 I'rC). Ot uuppsr coorsercTByOT 9-12 % 1
21-45 % rno6amsabIx BeIOpocoB CO, B 2020 1 2050 TT. COOTBETCTBEHHO.
Jlnana3oHsl BBIGPOCOB 1 YIABINBAHMS OTPAXKAIOT XapPaKTEPHbIE HEOTI-
PENENICHHOCTH aHATN30B Ha OCHOBE CLICHAPHEB M MOJIETHPOBAHIS, @ TaK-
XK€ TEXHIUECKUE OrpaHuyeHus npumenenns Y XY. B oTux cuenapusx
YUIUTBIBAETCS TONMBKO ynasiusanue CO, B pe3ysbTare HCIOIb30BAHUS
HICKOTIA€MOT0 TOILTHBA, A HE H3 HCTOYHHKOB OHOMacchl. B To xe Bpems,
BbIOPOCHI U3 KPYIHBIX YCTaHOBOK 110 IPe00pa30BaHUI0 OHOMACChl MOT-
o111 ObI TAKXKe ObITb TEXHUYECKH IPUTOJHBIMHE JJIsl YIIaBIHBAHNSL.
[NoTennumanbHOE pa3BUTHE IHEPTOHOCHTEIIEN C HI3KIM COfiepKa-
HHEM YIJIEPOJia CBA3aHO ¢ OYAYIINM KOIMYECTBOM M Pa3MEPOM KpyIl-
HBIX, CTAIHOHAPHBIX HCTOYHHKOB C BBHICOKHMH KOHIEHTPALUSIMH
CO,. B cueHapusx Takxe NPeAIoNaraeTes, 4YTo KpynHoMacimTabHoe
TIPOM3BOJICTBO 3HEPTOHOCHUTEIIEN C HI3KUM COfIEpKaHHEM YIIIEpofa,
TaKMX KaK MEKTPHYECTBO MM BOJOPOJ, MOXKET B TIPEEIIaX HECKOIb-
KHX JICCATUICTHI HAYaTh BHITECHAThH HCKONAEMblE BHJIbI TOIIHBA,
KOTOPBIE UCTIOMB3YIOTCS B HACTOAIIEE BPEMsl HEOOMBIINMIL, pacipe-
JICNIEHHBIMH HCTOYHUKAMH B JKIJIBIX # KOMMEPUECKHUX 3[aHUsX U B
TPAHCIOPTHOM CEKTOpE (CM. pa3fied 8). ITH IHEPrOHOCHTEIN MOKHO
TIONy4aTh N3 UCKOMAEMbIX BHIOB TOIINBA I/HIH OMOMACCHI B KPYII-
HBIX YCTAaHOBKAX, KOTOPbIE OYAYT SBIATHCS KPYIMHBIMHE TOUEYHBIMH
ncroynnkamu CO, (3HEProycTaHOBKY HIIH YCTAHOBKH, AHAJIOTHYHbIE
COBPEMEHHBIM YCTAHOBKAM JIJIsl TTPOM3BOAICTBA BOJOPOAA 1 PHPOJ-
HOTO ra3a). ITi HCTOYHUKH OYYT MOAXOAUTH A7ist ynasiuBanust CO,.
[TopoOuble puMeHeHnst Y XY MOTYT COKpaTHTb pa30pOCaHHbIE BbI-
6pocsl CO, U3 TPAHCTIOPTHOTO CEKTOPA 1 PACIPENIENIEHHBIX CHCTEM
9HeprocHalkeHus. B Hacrosiee Bpemsl, OJHAKO, TPYHO IPOrHO3U-
pOBaTh BEPOSTHOE KONMYECTBO, pa3Mep WiIH reorpauieckoe pac-
TIpejielIeHne HCTOYHIKOB, CBS3aHHBIX C ONOOHBIMH Pa3paboTKaMIL.
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3. Ynasausaunue CO,

B aTom paspene paccMaTpuBaeTCsl TEXHONIOTUS ynaBnuBanus Y XY.
Kaxk nokasaHo B pa3piesie 2, 3HeproycTaHOBKH I APYTUE KPYIMHOMACIII-
TaOHbIE IPOMBIIIIEHHbIE IPOLECChI SBMSIOTCS NEPBBIMU KaHHAATA-
MI [T YIaBIABAHMS 1 [IaBHON TEMOH 3TOTO pasiena.

BapuaHmbt UNPUMEHEHUA MEXHOA0UU YAABAUBAHUA

Lens ynasnusanus CO, 3aKntovaeTcs B CO3aHAN KOHLIEHTPUPOBAH-
Horo notoka CO, BBICOKOTO JJaBJIEHH T, KOTOPBII MOXKHO JIETKO TPaHC-
TIOPTHPOBATh K MECTY XpaHEHHS. XOTs, B IPHUHIUIE, BECh Ta30BbIIl
TIOTOK, cofiepXaruil Hn3kue KorneHTpanui CO,, MOXHO TpaHCTOp-
THPOBATh ¥ 3aKAYMBATh MOJ| 3eMJIIO, PACXOJbI HA SHEPTHIO U IPyrHe
CBSI3aHHBIE C 3TUM PACXOfibl, KaK IPABUIIO, AETAI0T MOKOOHBII IOXO]
HernpakTHIHbIM. [T03TOMY st 1Iereil TPaHCIOPTHPOBKY H XpaHEHHUS
HeoOXofmMO co3faBaTh MOYTH 4ncThlil oToK CO,. Ceromust yxke
(yHKIHOHUPYIOT npuMeneHnst s cemapanun CO, B KPYMHBIX IPo-
MBIIIJIEHHBIX YCTAHOBKAX, BKJI0YAsl YCTAHOBKU ISl IepepalOoTKH
IPUPOJIHOTO ra3a U IPou3BojicTBa aMmMuaka. B Hacrosmee Bpemst CO,,
KaK IPaBmIIo, a0cOpOMpyeTCs JIs O4UCTKH IPYTUX TOTOKOB IIPOMBIIII-
JICHHBIX Ta30B. AGCOPOIIS HCTIOMb3YeTCs IS eNeH XpPaHSH S THIT B
HECKOIBKHX CITy4asix; yame Bcero CO, BrIGpackIBaeTcs B aTMOChepy.
ITpomecch! ynaBInBaHUS BCEria NPUMEHSIINCH IS IOMYYEHHS KOM-
MepuecKn BHITOfHBIX KosmuecTB CO, 13 MOTOKOB JBIMOBBIX T'a30B,
00pasyIomuXcsl B pe3yIbTaTe CKUTAHUS YITIs U MPHPOJHOTO rasa.
Ceropissi, OJHAKO, Ha KPYIHBIX 3HEproycraHoBkax (Hampumep 500
MBT) oTcyTeTBYIOT Kakue-1u60 npuMeHerns s ynapiusanus CO,.

B 3aBicnMOCTH OT YKa3aHHOTO IIPoLecca NIl TPUMEHEHNS 9HEPro-
YCTAHOBKH CYIIECTBYIOT TPH OCHOBHbIE KOHIenIun yiasnusanus CO,,
00pasyoIerocs 13 NepBIYHOrO HCKONAEMOT0 TOILTHBA (YTOIb, IPHPOJ-
HbII1 ra3 i He(Th), GHOMACCHI WITH CMECH 3THX BIIOB TOILTHBA.

CucreMmbl ylaBnuBanus nocae cucuzanua otaensor CO, ot fipl-
MOBBIX I'a30B, 00pa3yIOIIMXCS B BO3LYXE B PE3yIbTaTe CKHUTAHUS NEP-
BIYHOTO TOMNNBA. B 3THX crcTeMax 0OBIYHO UCIIOMB3YETCS KHUAKHI
pacTBopuTelb st 3axBara Hebonbioi o CO, (06br4H0 3-15 %
110 00'BEMY), IPUCYTCTBYIOLIETO B IOTOKE HIMOBOTO I'a3a, B KOTOPOM
TJIABHOM COCTABIISIOLIEH SIBISIETCS a30T (13 BO3/yXa). B coBpeMeHHOI
3HEProyCTaHOBKe, paboTatomiei Ha yroabHoi b (Y1) win sHepro-
YCTaHOBKE ¢ KOMOMHUPOBAHHBIM IUKJIOM mpupojiHoro rasa (KLIIT),
B CYIIECTBYIOIINX B HACTOAIIIEE BPEMS CICTEMAX YJIaBINBAHHS TOCIE
CXUTaHWsI OOBIYHO MPUMEHSETCS OPTaHMYECKUil paCTBOPUTEND, Ta-
Kol Kak MoHO9TaHoMaMuH (MEA).

B crcremax ynaBmmBaHus 00 cxcli2aHuA OCYIECTBIAETCS 06paboT-
KaTIEPBIYHOTO TOIINBA B PEAKTOPE CIIOTOKOM, HACHII[CHHBIM BO3YXOM
TIIH KICIOPOJIOM, U115l CO3MIaHHSI CMECH, COCTOSIIIIEH ITIaBHBIM 00Pa30M 13
OKJICH YITIEPOfia i BOTOPOfia («CHHTETHYECKH ra3»). [JonoMHITeIbHbII
Bojiopop Hapszy ¢ CO, oOpa3syeTcs B pe3y/bTaTe peakiuy OKICH YIvle-
pojia ¢ TIOTOKOM BO BTOPHYHOM PEaKTOpe («CMEUICHHBIH PEakTop).
ITocne aroro nonyuusascs cmech Bogopoga 1 CO, MoxeT ObITh pas3-
neneHa Ha ra3oBbIil ook CO, mmotok Bofopoaa. Ecii CO, mopnesknt
XPAHEHHIO, BOIOPOR ABJISETCS GE3yIIEPOHBIM JHEPTOHOCHTENEM, KO-
TOPBIIl MOXET CKUTaThCs s NOTYUEHNs 9NEKTPOIHEPT TN H/WITH Tell-

71a. XOTsl epBOHAYATIbHbIE 3TAIIbI IPEOOPa30BAHMS TOILINBA SBISIOTCS
Gonee CIOKHBIMA U IOPOrOCTOSIIMMHE TI0 CPABHEHHIO C CHCTEMAMH,
NIEVICTBYIOIIMMHE TIOCNE CKUTaHHS, 00Opa3yIOIMecs! PH TOMOIIH CMe-
IIEHHOTO peakTopa Bbicokue KonmeHTpaiuu CO, (00br4H0 15-60 % mo
00'beMy Ha CyXoll OCHOBE) H BBICOKOE [IABIICHNE, BECbMA XapaKTEPHbIE
IS 9THX TIPHUMEHEHNH, CO3RatoT Ooree GMaronpusiTHbIE YCIOBHS IS
cenaparuu CO,. YnaBnusanue 0 ckuranus OyfieT HCIOIb30BATHCS B
SHEPrOYCTAHOBKAX, B KOTOPBIX IPUMEHSETCS TEXHOIOI TSl KOMOMHIPO-
BaHHOTO [UKJ1a KomiuiekcHoi rasucpukarun (KIKT).

B cucremax cacueanus ¢ obozauyenten monauea Kucaopooom
BMECTO BO3/lyXa [JIsl CXKMTAHMs MEPBHYHOTO TOIINBA MCIOJB3YETCS
KHCIIOPOJ [I7ISl MOJMY4YEHNs! IIMOBOTO Ta3a, KOTOPBIl COCTOUT IVIaB-
HbIM 00pa3zoM m3 BopgHoro mapa u CO,. Brarogapst aToMy J5IMOBOI
ra3 xapaktepusyercs Bbicokumu KortenTparusimun CO, (Gomee 80 %
10 00'beMY). 3aTeM BOISHOM TTap yAAJISeTCs IOCPENCTBOM OXMAXACHIS
1 KOMIIPECCHH Ia30BOr0 MoToKa. CXHraHue TOMINBA ¢ 00OTalleHH-
€M KICIOPOJOM TpeOyeT cemapalii KHCIOpofia OT BO3yXa B HaUale
TEXHONOTMYECKOH HENOUKH, IIPH 3TOM B GONBIINHCTBE COBPEMEHHBIX
KOHCTPYKIHI IIPEATIONAraeTcs HCTIOb30BaHMe KUCTIOPOfA C YNCTOTOI
B 95-99 %. [Tepen ormpaskoit CO, Ha XpaHEHNE MOKET OTPeOOBATHCT
TIOTIOTHUTENbHAST 00pabOTKa BIMOBOTO ra3a JiIsl Y/aeHNs! 3arpsi3Hil-
Telel BO31yXa i HECXKMKEHHBIX Ta30B (TAaKHX KaK a30T) U3 JbIMOBOTO
raza. B xauectse metopia ynasnuanust CO, B 60ilTepax, CHCTEMbI CKH-
raHust ¢ 00OraleHneM TOIUTHBA KUCTOPOROM HAXOMATCS Ha JIEMOHC-
TpatmoHHoM atane (cMm. tabmuiy TP1). TIpoBopstest nccreoBanus
10 TIPUMEHEHNIO CHCTEM C OOOTAIEHHBIM KHCIOPOOM TOILUIMBOM B
ra30TypOMHHBIX CHCTEMAX, OfHAKO KOHIENTYaIbHbIE Pa3paboTKH M0-
NOOHBIX IPUMEHEHNI HAXOASTCA [IOKA Ha CTa/{UH HCCIIEIOBAHMIL.

Ha pucynke TP.3 npuBopuTcs cxeMaTnyeckas juarpaMma OCHOB-
HBIX IIPOLIECCOB 1 CHCTEM Y/1aBIuBaHus. Bee oHM TpeGytoT Hammims 9Ta-
na cenapatyu CO,, H, uiu O, 0T 0CHOBHOTO I'a30BOr0 MOTOKA (TAKOro
KaK JIbIMOBOI1 a3, CHHTE THYECKMII Ta3, BO3MYITHBIH i HEOUHIIICHHBIN
TIIPHPORHBII Ta3). DTH 3Talbl CeNapaliil MOTYT ObITh OCYIECTBICHBI
TIpI OMOIIN (PU3HYECKIX HIIM XMMITUECKIX PAaCTBOPHTENEH, MeMOpaH,
TBEPHBIX COPOEHTOB MM KPHOIEHHOTO pasfelieHus. BoiOop KoHKpeT-
HOIl TEXHOJIOTHH YJTABIIMBAHNS OIPEENIETCS ITaBHBIM 00Pa30M ycio-
BHSIMH TIPOIECCa, B KOTOPBIX OHA JOJIXKHA iecTBOBaTh. COBPEMEHHBIE
CHCTEMb! YIIABIMBAHUS TOCNHE WM JI0 CKHTAHUS, TPEJHA3HAUCHHbIE
IS 9HEprOYCTAHOBOK, MOTYT YIaBImBaTh 85-95 % obpasyromerocs
CO,. Bo3mozxkHa Gonee BbIcoKas 3(PeKTHBHOCTD YIABIHBAHMS, XOTS
CENapaTopbl CTAHOBSTCS 3HAUNTEIBHO OONBIINMIE 1O pa3Mepy, 6omee
SHEPrOEMKIMHE 1 60lee JOpPOroCTOAMIMA. [I7Tsl yIaBINBaHUS U KOM-
npeccun TpedyeTcs Gombine sHeprud mpuomm3nTensHo Ha 10-40 % 1o
CPAaBHEHMIO C AHAJIOTHYHON YCTAHOBKOI 0€3 YIaBIMBAHUS, B 3aBHUCH-
MOCTH OT THIA JJAHHOH CHCTEMbL BBHJy COMyTCTBYIOLINX BHIOPOCOB
CO, gncreriit 06beM 3axBadeHHoro CO, COCTAaBIAET NPHONH3ATENBHO
80-90 %. CucreMbl cXUraHus TOIUIMBA € 00OTAICHUEM KUCIOPOKOM B
TIPHHIAIE MOTYT YIABIHBATH MOUTH Bech 06pasytomuiics CO,. B To ke
BpeMs, 13-32 HEOOXOJUMOCTH B JIONIOJHATENIBHBIX CUCTEMAX 00padOTKH
ra3a JiyIs yaJIeHus TAKHX 3arPSI3HATENEI, Kak OKHCh CEbI 1 a30Ta, YPO-
BeHb yuasnuBanus CO, cHukaetcs 1 coctasiseT 4yTs 6onee 90 %.

Kax ormevanocs B paspenie 1, ynapnmusanue CO, yxke HCIONb3yeT-
Cs1 B HECKOJIBKHX [IPOMBIIUICHHBIX PUMEHEHUSIX (CM. pucyHOK TP4).
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Pucynox TP.3. O630p nponeccos u cuctem ynapinsanus CO,

Pucynok TP.4. (a) Ynasnusanne CO, nociie cXurasus ToIInBa Ha ycraHoBke B Maaii3iu. B 3101 ycraHOBKe NPUMEHSETCS MPOLece XUMIUUECKOi a0copOLui ISl OT/eIeHIs
0,2 MtCO, B rof 0T I0TOKA [ILIMOBOTO I'a3a 9HEPrOYCTAHOBKH 17151 IPOM3BOJICTBA MOUEBHHBI, pabOTAIOlIEl Ha CXUTaHNK ra3a (¢ paspemennst «Muiyouim Xau NHIACTPU3»);
(b) ynasnusauue CO, 1o cxxuranus Ha ycranoske rasucukauun yris B Ceseproit Jakore, CLIA. B 310t ycTaHOBKe TPUMEHSETCS IPOLIECC HA OCHOBE (DPH3MUECKOr0 PaCTBOPHTENS
ns otaenenns 3,3 MrCO, B rojj 13 ra30Boro MoToKa A7t MPOM3BOCTBA CHHTETHYECKOT0 MPpUPOHOro rasa. Yacts 3axsayenHoro CO, ucnonbsyercs aust mpoekta [IMH B Kanaje.
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Te xe TexHOmOrHNH, KOTOpBIE OYNyT HCTIONB30BAThCS AL YIABIHBAHUS
JI0 CXHUTAHUS, IPUMEHSIOTCS TIPU KPYITHOMACIITaGHOM TIPOH3BOJICTBE
BOJIOpofia (KOTOPBII HCTOMb3YeTCs ITIaBHBIM 00pa30M s Oy YeHIS
aMMHaka 1 yoOpeHHui, a TakXe Ha He(hTEOUHCTHTENIBHBIX IPEITIPH-
stusix). Orenenne CO, OT HEOUHMILEHHOTO MPUPOHOTO ra3a (KO-
TOpPBII OOBIYHO COfIEPKUT 3HauuTebHOE KomuuecTBo CO,) Takxke
MPaKTUKYETCs B KPYITHOM MacIITabe ¢ MCTIOMb30BAHIEM TEXHOMOTHII,
AHAIIOTHYHBIX TEXHOJIOTUSIM, TIPUMEHSEMbIM TS YIaBINBAHHS 1OC-
e cxuranust. HecMoTpst Ha Hanmmume Takxke KOMMEPUYECKHX CHCTEM
JUIs OT/IETIEHNS BOOPOJA B KPYIHBIX MacITabax, CXXUTaHHe TOTUTIBA
B 000TammenHoi KucnopopoM cpefe s ynasmmsaans CO, HaXofuT-
csl B HACTOSIIIee BPEMST Ha IEMOHCTpALMOHHOII cTajun. Kpome Toro,
TPOBOJSITCS MCCTIEOBAHMS 71t JOCTIKEHHS OOJTee BBICOKHX YPOBHET
CHCTEMHOIl MHTETPaIiH, TOBBIMIECHNS 3(P(HEKTHBHOCTH U CHIKCHIU
CTOMMOCTH BCEX THIIOB CHCTEM YIIaBIIBAHMS.

Yaasausarnue CO,: pucku, 3Hepaua U OKpyxcarouas cpeoa

MOHHTOPHHT, PHCK 1 IPABOBBbIE MOCIENCTBHS IPUMEHEHHS CHCTEM YIaB-
muBanus CO, He TPENICTABISIOT, MO-BIIUIMOMY, COBEPLIEHHO HOBBIX
po0IIeM, OCKOMbKY OHH SIBIISIOTCA 3EMEHTAMH PErYISpPHOI IPaKTH-
KU KOHTPOIIS 30POBbsI, 0€30MACHOCTH 1 COCTOSIHIS OKPYXAIOIIEil cpe-
Jibl B IIpoMbliieHHOCTH. OfiHAKO 7151 paboTh! cucteM ynasnuanus CO,
TpebyeTcs GOMbIIOe KOTHYECTBO IHepruu. ITo cHikaeT o6 KI1JT
3MEKTPOCTAHIIHI, ¥ TO3TOMY OHU TPEOYIOT OOIbIIE TOMINBA TS MOTY-
YEHNs KaXJI0ro KWII0BaTTa BrIPaOOTAaHHOM 97eKTpo3Heprun. COrnacHo
JAHHBIM 0030pa JIMTEpaTyphbl, yBeluyeHue NoTpeClIeHus TOIINBA B
pacuere Ha KBT4 1 yeranoBok, yaasmusatomux 90 % CO,, ¢ mpume-
HEHHEM CaMoil COBEPIICHHON COBPEMEHHOI TEXHOIOTHH, HAXOJUTCI B
npepenax 24-40 % [ HOBBIX CBEPXKPUTHYECKHUX YCTAHOBOK Ha yIOlb-
Hoit b, 11-22 % — murst yeranosok ¢ KIITIT m 14-25 % — pond cucrem
KIKT Ha yriie 110 cpaBHEHUIO € aHANOTMYHBIMU YCTaHOBKaMHU Oe3 Y XY.
Pe3ynbTaToM MOBBINIEHHOTO OTPEOMEHNS TOILINBA SBISETCS YBEITIe-
Hie 00beMa OOIBLIMHCTBA APYTHX BBIOPOCOB B OKPY:KAIOLIYIO CPERY B
pacyere Ha KBT"4, KOTOpbIE IPOMCXOASAT 1O CPABHEHMIO C HOBBIMHU COB-
peMeHHbIMU ycTaHOBKamu Oe3 ynasiuBanus CO,, a B ci1yyae HCIONb-
30BaHIS IVl — MPOTIOPIMOHAIBHO GoNee KPYIHbIE 00EMbI TBEPABIX
oTxofi0B. Kpome Toro, Bo3pacraeT noTpedieHne Takinx XMMUYECKHX Be-
IIECTB, KaK AMMHAK 1 H3BECTHSIK, KOTOPBIE HCTIOMb3YIOTCS B yCTAHOBKAX
Ha YTOIBHOI ITBUTH 1715 KOHTPOJIS 32 BbIOPOCAMIT OKICH a30Ta 1 {BYOKHCH
cepbl. KOHCTpyKIHH yCTaHOBOK 10 ITOCTIEHEMY CTI0BY TEXHUKH, KOTOPBIE
elte OOJIbLIE CHIXAIOT IOTPEOHOCTH B 9Hepruu i1 Y XY, TakxKe cMsr-
4al0T 00IHe TOCIECTBUS TS OKPY3KAIOLIEH CPefibl I CHIXAIOT CTOR-
MocTb. [1o cpaBHEHNIO cO MHOTHMHU §0JIee CTApBIMI CYIECTBYIOMIMI
ycTaHOBKaMH, 6onee 3((eKTHBHbIC HOBBIE WM MOJIEPHI3HPOBAHHBIE
ycTaHOBKH ¢ Y XY MOTYT (haKTHIECKT 00€CTIEUNTD YACThIE COKPAIICHIS
BbIOPOCOB B OKPYKAIOIIYIO CPENTY HA YPOBHE YCTAHOBKIL.

Cmoumocmy yaasausanus CO,

OueHouHas croumocts ynasnuBanust CO, Ha KpyIHbIX 3NEKTPOCTAH-
LIHSIX OTPENIEIETCA 10 Pe3yIbTaTaM HCCIEI0BAHII TEXHOMOTHIT, TIPH-

MEHSIOIIXCS CETORHS B KOMMEPUECKOM MaciuTalde, ¢ TOUKH 3PeHIst
MHXCHEPHOI KOHCTPYKIMHA (XOTS HEPEJKO B Pa3HBIX NIPHMECHEHUSX
1/HIH B MEHBIINX MaciTabax 1o CpaBHEHHIO C TEMH, KOTOPbIE TPefi-
T0JIAraloTCs B IATEPATYpE), & TAK3Ke M0 Pe3yJIbTaTaM HCCIeOBAHMUIT
KOHCTPYKTHBHBIX OCOOCHHOCTEH NPHUMEHHTENBHO K KOHIEIIMSM,
KOTOpbIE B HACTOSIIIIEE BPEMs HAXOAATCS Ha CTA/INH UCCIIENIOBAHUI 1
OIBITHO-KOHCTPYKTOpCKUX paspaborok (HUOKP). B rabmuie TP.3
00001[al0TCsA Pe3ybTaThbl pabOThl HOBbIX CBEPXKPUTHUYECKHX YCTa-
HOBOK ¢ ucnosrb3oBarmeM Y [1, KT m KIIKT, ocHOBaHHBIX Ha cOB-
pemenHoit TexHonorny ¢ yrasmuBanneM CO, nmm 6e3 Hero. CHCTEMBI
YIaBIMBAHMS ISl BCEX TPEX TUIIOB KOHCTPYKIUI CHIXAIOT BHIOPO-
cbl CO, B pacuere Ha KBT4 mpuOmuzutesnsHo Ha 80-90 % c yueTom
TIOTpeOIeHNS SHEPI TN, HEOOXONUMOT IS yIaBInBaHus. Bee naHHbIe
110 ycranoBkaM c ucrnonb3osanueM Y I1u KIIKT, npusenennsle B Ta0-
nuue TP.3, oTHOCATCA TONBKO K OUTYMUHO3HBIM YITIAM. CTOUMOCTD
yIaBIuBaHUs BKIoYaeT crommocth Kommpeccun CO, (06bIYHO 10
nopsifika 11-14 MITa), Ho He BKITIOUAET JONOJHUTEIbHbIE PACXOfIbI HA
TpaHcropTupoBkYy i xpanerne CO, (cM. pazensi 4-7).

Jlnama3oH CTOMMOCTH KaXJOH U3 3THX TPEX CHCTEM OTpaxaeT
pasnmuus B TEXHHYECKHX, KOHOMHYECKHX M (DYHKIHOHANbHBIX
TIPETONOXKEHHSX, HCTIONb30BAHHBIX B PA3HbIX HCCIIEOBAHMSX. XOTS
HEKOTOPBIE PAa3/IMuMs B YKA3aHHOH CTONMOCTH MOTYT OOBSICHATBCS
PasIMuusAMH B KOHCTPYKIH cucteM yrnasnusanust CO,, IIaBHbIME
MCTOYHMKAMHU pa30bpoca CTOMMOCTH SBIISIOTCS Pa3IMdisi B PERTO-
JlaracMoil KOHCTPYKIUH, (DYHKIMOHNPOBAHUN U (PHHAHCHPOBAHMUN
MICXOJ{HOHl YCTAHOBKH, B KOTOPOI NPUMEHSIETCS TEXHONOT S yIaBIH-
BaHMS (Takue (paKTOpPbl, KaK pa3mMep YCTaHOBKH, MECTONONIOXKEHNE,
KIIJI, Tim ropiodero, CTonMOCTb TOPIOYero, Koa(hpuIMeHT HAT Py3KN
¥ CTOMMOCTB KaInTana). Hu ofus efuHbIi Habop NpenoNoXeHnil He
TIPAMEHSIETCS B OTHOLICHNN BCEX CHTYAIMH MM BCEX YacTell Mupa,
TNI03TOMY NIPHBOANTCS AHANA30H CTOMMOCTH.

s nccnepoBamit, nepeuncieHnbIX B Tabmume TP.3, ynasmmsanue
CO, TOBBIIIAET CTONMOCTH TPOM3BOACTBA AEKTPOIHEprun’® Ha 35-
70 % (0,01-0,02 gor. CILIA/kBt+u) pnist yeranosku ¢ KL, 40-85 %
(0,02-0,03 momn. CHIA/kB14) 1715t cCBEpXKPUTHYECKOI YCTAHOBKH Ha
YT 1 20-55 % (0,01-0,02 jomn. CUIA/kBr*u) st yerarosku ¢ KLIKT.
B 1menom cTomMocTh MPOM3BOJICTBA IEKTPOIHEPTHM IS IMEKTPO-
CTAHIUH HA MCKONAEMOM TOMINBE, 0OOPYOBAHHBIX CHCTEMOIl yIlaB-
TUBAHKA (MCKITI0YAs PACXObl HA TPAHCIOPTUPOBKY i Xpanerne CO,),
Haxoputes B manasone 0,04-0,09 gomn. CHIA/kBt4 1o cpaBHEHHIO ¢
0,03-0,06 momr. CIIA/XKBT*4 715t aHAMOTHYHBIX 3MEKTPOCTAHIHA 6€3
cucTeMs! yanuBanus. COrmacHo TaHHBIM MOCTEHIX POBEAICHHBIX 10
HacTosmero BpeMern uccnefoBanmi cucteMsl ¢ KIITIT, kak mpasmio,
XapakTepu3yloTcs 60mee HI3KOH CTOMMOCTBIO IIPON3BOJICTBA ANEKTPO-
SHEPIHUN 110 CPABHEHUIO C HOBbIMH ycTaHOBKaMK Ha ocHoBe Y [T u KIUKT'
(c ymaBEBaHHeM WITH 0€3 HETO) B CIIy4ae KPYMHbIX 7EKTPOCTAHIH ¢
Ga3nCHOI Harpy3Koi MpH BBICOKHX Koa(uiuentax Harpysku (75 %
un Gosiee) 1 IeHaX Ha PUPOIHBIH ra3 o1 2,6 10 4,4 nomn. CHIA-T/x!
3a IMeproj| CIyX0bI JAaHHOI YCTAaHOBKH. B To ke BpeMs B cydae Gonee
BBICOKUX IIEH Ha Ta3 u/min Gonee HU3KUX KO3(MUINEHTOB HCMOMb-
3oBanus ycraHoku ¢ KL Hepenko xapakTepusytores 0osee Bbl-
COKOIl CTOMMOCTBIO NMPOM3BOJICTBA 3MEKTPOIHEPTHH 10 CPABHEHUIO C

> CTOMMOCTb TIPOM3BOJCTBA 9/IEKTPOIHEPIHH He C/IefyeT CMEIINBATH C LIEHOH 3/IEKTPUIeCTBa /s IOTpeGuTeIeit.
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Ta6auua TP.3. Pestome croumoctn ynasmusanus CO, 171 HOBBIX 3HEPrOyCTaHOBOK, OCHOBAHHBIX HA COBPEMEHHOIl TeXHOJOTHH. [oCcKOIbKY 3Ta CTOMMOCTD He
BKJII0YaeT PacXofibl (IJIH KPEeNUThI) Ha TPaHCIOPTHPOBKY 1 XpaHerne CO,, 9Ty TaGIHLy He CIeAyeT HCIOIb30BaTh A1 OLEHKI WIN CPAaBHEHHS OO CTONMOCTIH
YCTAHOBKH C Pa3HBIMH CHCTEMaMH yIaBiuBanus. [ToaHas cTonMocTh ycTaHOBOK ¢ Y XY mpuBouTCs B paspene 8.

PaGoune 1 cTonMOCTHbIE XapaKTEPHCTHKH Hogas ycranoska ¢ KITIIT Hogas ycranoska na YII Hosas ycranoska ¢ KIIKT
JTnanazon Pem. /Tnanazon Pem. /Tnanazon Pen.

K BepXHMI | BeNUMHA | HIDKHMIE BePXHMIl | BeNUMHA | HIDKHMIE Bepxmmii | Beanunma

Koadduunent Boiopocos Ge3 yrasauanus (kr CO,/kBr*u) 0,344 0,379 | 0,367 | 0,736 - 0,811 | 0,762 | 0,682 - 0,846 | 0,773

Koadduunent Boi6pocos ¢ ynasmusanueM (kr CO,/kBreu) 0,040 0,066 | 0,052 | 0,092 - 0,145 0,112 {0,065 - 0,152 | 0,108

IponenTHast foas coxkpamenus CO, Ha kB (%) 83 88 86 81 - 88 85 81 - 91 86

KIIJT ycranosku ¢ ynasiusanneM, Ha ocaose H3T (%) 47 50 48 30 - 35 33 31 - 40 35

Pacxoj 31eKTPOIHEPTHH JJIsT YIaBIHBAHHS 11 22 16 24 - 40 31 14 - 25 19

(yBenmyeHHe HCXOHOTO KOMIIOHEHTa KBT*u B %)

TpeGyemblil 00beM KannTaa s yCTaHOBKH 0€3 CHCTEMbI 515 724 568 1161 - 1486 | 1286 | 1169 - 1565 | 1326

ynasnuBanus (gowr. CIHIA/kBT)

OO61uit TpeOyeMblil KalUTAaJ ISt yCTAHOBKH C CHCTEMOH 909 1261 998 1894 - 2578 | 2096 | 1414 - 2270 | 1825

ynasnusanus (qor. CHIA/kBT)

IIporeHTHOE yBETNYEHNE KANNTANbHBIX 3aTPAT HA CHCTEMY 64 100 76 4 - 74 63 19 - 66 37

ynasnusaHus (%)

CIID 6e3 cucremsl yaasausanus (gomn. CIIA/KBrey) 0,031 0,050 | 0,037 | 0,043 - 0,052 | 0,046 | 0,041 - 0,061 | 0,047

CII3 Tonbko ¢ cucremoi ynasmuanus (gomr. CIIA/kBreu) 0,043 0,072 | 0,054 | 0,062 - 0,086 | 0,073 | 0,054 - 0,079 | 0,062

Yeeanuenne CI13 ¢ cucremoit ynasnusauus (gomn. CIIA/kBru) | 0,012 0,024 | 0,017 10,018 - 0,034 | 0,027 | 0,009 - 0,022 | 0,016

Ipouentroe ysemuyenne CIID ¢ cucremoil ynasnusanus (%) 37 69 46 42 - 66 57 20 - 55 33

Croumocts yncroro 3axsauennoro CO, (nomn. CIIA/rCO,) 37 74 53 29 - 51 41 13 - 37 23

CreneHb JOCTOBEPHOCTH CTOMMOCTH yIIaBINBAHMS cpejuss CpemHsIst CpenHs

(cm. Tabamiry 3.6)

Coxpameﬂuﬂ: PCHpCBeHTaTI/IBHaﬂ BEJIMYNHA OCHOBAHA HA CPE/THEM 3HAYCHUU BEJIUYNH, YKa3aHHBIX B Pa3HbIX UCCIIEIOBAHUSX] CII3 = croumocTh IIPOU3BO/ICTBA JJIEK-

TPOSHEPTUH; H3T = unxHee 3Hauenne Temnorsl. Cm. pasnen 3.6.1 JUIsL pacdeTa pacxojia QHEPruy MPpUMEHUTEIIBHO K YCTAaHOBKAM € CHCTEMOT yJIaBauBaHUS.

[Tpumevannus: [Juana3oHsl U penpe3eHTaTHBHbIE BeJINUNHLl OCHOBAHbI Ha AaHHbIX U3 Tabmun 3.7, 3.9 u 3.10 Cnenuansuoro foknafa. Bee ganuble 00 ycTaHOBKaX Ha
VII u ¢ KIKT npuBojsTCst TONBKO st ONTYMIHO3HBIX yrueit npu croumoctu 1,0-1,5 ponn. CIIATIx! (H3T); Bce yeranosku Ha YII SBASIOTCS CBEPXKpPUTHYEC-
knmn efuaniami. Janasie o KIITIT ocHOBaHbI Ha CTOMMOCTH MPHPOAHOTO ras3a B pasmepe 2,8-4,4 nomn. CHLIA Tk (#a ochoBe H3T). CronmocTs npuBOfUTCS B
N0CTOSIHHBIX HeHax B 1ol CIIA 3a 2002 r. MomHOCTS 9HEpProycTaHOBOK HaXOAUTCA B uana3one npuodnusutensHo 400-800 MBT 6e3 ynasnusanus u 300-700 MBt
¢ ynapnusanneM. KoadduuuenTsl Harpy3ku KoneGmorest B Ananasone 65-85 % st ycraHoBOK Ha yrite i 50-95 % 1715 ra30BbIX YCTAHOBOK (CpejiHee 3HAUeHNe IS
Kaxjoi = 80 %). Koathduunuents: mocrosHHbIX 3aTpat Kosnebmiores B Ananasone 11-16 %. [Tonxas croumocts BKitoyaeT komnpeccuto CO,, HO 6€3 TONONHUTEIbHBIX

pacxofioB Ha TpaHCIOpTHPOBKY 1 XpaneHue CO,.

NEKTPOCTAHIUSMH, PAOOTAIOLIIMHU Ha YIJIe 1 000PY/IOBAHHBIMI CHCTE-
Mol yaBiiBaHus win 63 Hee. [locreqHne necneoBatms MOKa3bIBaloT
Takxe, 4To anekrpoctanuuu ¢ KIIKT Obuin Heckonbko 6onee foporo-
CTOSIIIMH 6€3 CHCTEMBI YITaBINBAHNS H HECKOIBKO MEHEE IOPOrOCTOsI-
IIMMH TIPY HAJIMIAH CHCTEMBI YIIABIMBAHMUS 110 CPABHEHUIO C 3IEKTPO-
cranuusamu Ha YII ananoruynoro pasmepa. B To xe Bpemst pasHuua B
CTOMMOCTH MEXJy 3HeproycraHopkamn Ha Y11 u sHEproycTaHOBKaMu
¢ KIKT ¢ cucremoii ynasnusarns CO, nin 6e3 Hee MOXET MEHSTHCS B
3HAYUTENIbHBIX TPEfiENax B 3aBUCHMOCTH OT THIIA YIVIS M APYTHX MECT-
HbIX (DAKTOPOB, TAKHX KaK CTOMMOCTb KaluTAaN I KaXKOro THIA yc-
TaHOBKH. [T0CKOIBKY €lnie He H3rOTOBNCHB! NOJTHOMACIITA0HbIE CHCTE-
Mbl ¢ YXY, padotatomue Ha ocHoe KIIIIT, YTI u KIIKT, B HacTosmee
BpEMsI HEBO3MOXKHO OIPEMIEHTD C BBICOKOII CTETIEHBIO IOCTOBEPHOCTH
aBCOMIOTHYIO HIIN OTHOCHTENIBHYIO CTONMOCTB THX CHCTEM.

He 651110 poBefieHO MIPOKUX HCCIEN0BAHII BOIPOCA O CTONMOCTH

MOJIEPHH3AIIN CYIIECTBYIOUINX 3HEPTOYCTAHOBOK MOCPENICTBOM 000-
pynoBanus ux cucremamu yinasnusanusi CO,. B Heckonbkux JoK/afax
YKa3bIBAETCS, UTO CHAOXKCHHE CYIIECTBYIOMEHl YCTAHOBKH aMIHOBBIM
ckpy0OepoM puBouT K Oombiuemy cHuzkernto KIIJT u Gonee BbicokuM
pacxofam IO CPABHEHUIO C TEMHU, KOTOpbIE NoKa3aHs! B Tabmuue TP.3.
ITpoBeneHHbIE OrpaHNYEHHBIE NCCIIE0BAHNS TAKKE CBUIETEIBCTBYIOT O
TOM, 4TO G0JIee IKOHOMIIECKH 3(()EKTHBHBIN BAPHAHT 3aKTI0YACTCS B
COYETAHNI MOJIEPHH3AIIIH IOCPENICTBOM YCTAaHOBKH CHCTEM YIIABIHBAHUS
C PEKOHCTPYKIHEl oilepa i TYpOMHBI s OBBIIEHNS 3¢ (heKTHBHOC-
TH 1 IPOH3BOIUTEBHOCTH YCTAHOBKH. B OTHOIIEHNN HEKOTOPBIX CyIIec-
TBYIOIIUX YCTAHOBOK, HCCIEJOBAHNS TOKA3bIBAIOT, YTO AHAIOTMYHbIC
BBITOJ{bl MOXKHO ITONY4NTh OMarojjapst mepexofy Ha HOBBII 3K TPOIpH-
Bop ¢ crcremoit KIIKT, KoTOpast BKITIOYAET TEXHONOTHIO YIABINBAHMS
CO,. [TpakTrueckas 0cyIecTBIMOCTD i CTOMMOCTDb BCEX 9THX BAPHAHTOB
B 3HAYNTENBHON MEPe OMPENENSeTCs KOHKPETHBIMH TS IAHHOTO MECTa
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(pakTOpamm, B TOM yrcie pazmepom, Bospactom i KIJ1 ranHo1 a71eKTpo-
CTAHIINH, & TAKKE HATTHINEM IOTOIHUTEIBHOTO IPOCTPAHCTBA.

B rabmune TP4 nokasana croumocts yaasiusanus CO, npu
TPOM3BOJICTBE BOROPOAA. B JaHHOM ciiyuae cTOMMOCTD ylIaBIuBa-
Hust CO, onpepensieTcs raaBHbIM 00pa3oM CTOMMOCTBIO BBICYLIN-
BaHus 1 xomnpeccuun CO,, nockonbky cenapanusi CO, yxe ocy-
IECTBIICHA B KAUECTBE YaCTH MPOIECCa TPOU3BOJICTBA BOXOPOJA.
Croumocts ynaBmuBanugd CO, yBennuuBaeT NpuONU3UTEILHO HA
5-30 % cTomMOCTH IPON3BOACTBA BOJOPONA.

Y XY MoXeT TakXe IPUMEHATLCA B CUCTEMAX, UCTIONb3YIOLUX TOII-
JUBO HA OCHOBE OMOMACChI MITH MCXOJHOE ChIPbE KaK TAKOBOE HIIH B COUeE-
TAHMH C HCKOMIAEMBbIM TOILTHBOM. B HECKOMBKHX HCCIIEOBAHMSX aHAN-
31pOBaNach CTONMOCTb MOOOHBIX CHCTEM, COUETAIONINX YIIABIHBAHHE,
TpaHCIOPTHPOBKY 1 Xxpanenne. Ynasmmsanue 0,19 MTCO, Torr! yeranos-
kot Ha 6momacce ¢ KIIKT 8 24 MBT onenmBaeTcs MpHMEHATEIHHO K YHC-
tomy 3axBauennomy CO, npubiusnrensto B 80 omt. CLIA/TCO, (300
pomt. CIIA/TC), 4To COOTBETCTBYET MOBBIIICHHIO CTOMMOCTH TIPOU3-
BoyicTBa anekTposnepran noutn Ha 0,08 gom. CIIA/xBru. [Iposenero
CPaBHHUTEIBHO MaJIo Hccieopanuil ynasmisanust CO, s Ipyrux mpo-
MbIIIJIEHHBIX NPOLECCOB C HCIOMb30BAHNEM HCKONAEMOTO TOIINBA, H
OHH 00BIYHO OrPAaHIYNBAIOTCS CTOMMOCTbIO YIIABIHBAHMNS, YKa3bIBAEMOI
TOJIBKO B KAYECTBE CTOMMOCTH TOHHbI 3aXBAYEHHBIX MU IIPEJOTBPAILCH-
HbIX BbIOpocoB CO,. B nemom CO,, mOMyYeHHBII B pe3ysIbTaTe pasHbIX
TIPOLECCOB, 3HAYUTENBHO OTINYACTCS TOKA3aTeNSIMH JABNEHHS i KOH-
LeHTpauui (cM. pasfel 2). B pesynsrare 3TOr0 cTOMMOCTb YIIaBITHBA-
HIUS B Pa3HBIX Tporieccax (LeMEHTHbIE U CTaJeHTeHHbIe IPENTPHATHS,

HeTeOUHCTHTENbHbIE 3aBOIBI) OTIMYAETCS CYIIECTBEHHBIM 00Pa3’oM
1 COCTABIISET MPUMEHUTEIBHO K uncTOMy 3axBadeHHOMy CO, mopsjka
25-115 momn. CIIA/TCO,. CTonMOCTh eIUHAIIBI YAABINBAHAS 0OBITHO
HIDKE JUTS1 TIPOLECCOB, B XOie KOTOPBIX MOMYYaeTCss OTHOCHTEILHO UHC-
hii oTok CO, (Hampumep, nepepaboTKa MPUPOJHOTO ra3a, MPOU3BOJIC-
TBO BOJOPOJa 1 IPOM3BOICTBO AMMHAKa), KK 9TO BHHHO IO YCTAHOBKAM
IUI4 IIPOU3BOJICTBa Bojopopa B Tabmuue TP4, xorna crouMocTb YHCTOro
3axsauennoro CO, konebnercs B mpeaenax 2-56 gomt. CIIA/TCO,.
Hosble uin ycoBepiueHcTBOBaHHbIE MeTOfB! YiaBinuBanus CO,,
HCIOJB3YEMbIE B COYETAHHUH C COBPEMEHHBIMH 3HEPTOCHCTEMAMH 1
TEXHOIIOTHSIMI TIPOMBIIIICHHBIX MPOLECCOB, MOTYT CHU3UTh CTOH-
moctb yinaBmuBanus CO, u pacxop 9Hepruu. XoTs pacXofibl Ha nep-
BbIE B CBOEM POJIe KOMMEPUECKHE YCTAHOBKI HEPENKO MPEBBIMAIOT
TNEPBOHAYANbHBIE OIEHKH CTOMMOCTH, CTOMMOCTb MOCIEMYIOLINX
YCTaHOBOK, KaK IPABIIIO, CHIXKAETCS B PE3YJIbTaTe MOMYUEHHS PaK-
THYECKNX 3HAHUM 1 APYruX (akTopoB. HecMoTps Ha Hanmume 3Ha-
YHTENbHON HEONPE/ICNIEHHOCTH B OTHOIICHNH BEJTHYMHBI H CPOKOB
COKpalleHnil OyAyIINX PacxoioB, U3 JIUTEPATYpPbI CIEAYET, UTO MPH
yclioBuH npopoixkenus pesrenasroctu B oonactu HUOKP, ycosep-
IIEHCTBOBAHMS B 0OMACTH KOMMEPUYECKIX TEXHOIOTHI MOTYT IpH-
BECTH K YMEHBIICHNIO TEKYIINX pacxofioB Ha ymasiuBanue CO, no
menbmeit Mepe Ha 20-30 % B mocneytomme npuoamuTensHo 10 e,
TIPH 3TOM HOBBIE pa3pabaTbIBaEMble TEXHOIOTHH MOIYT 00ECIEUHTD
oJee CyIEeCTBEHHOE CHIDKEHHE CTOMMOCTH. byjyiee ymMeHbIIeHne
CTOMMOCTH OY/IET 3aBICETh OT BBE/ICHNS B ICHCTBIE M IPHHSTHS PbIH-
KOM KOMMEPUECKHX TEXHOJOTHI, a Takske cTabuibHbIx HUOKP.

Taoauna TP.4. Pestome cronmoctu ynasnusanus CO, 71 HOBBIX yCTaHOBOK 110 POM3BOCTBY BOIOPOJIA, ACHCTBYIONINX HA OCHOBE COBPEMEHHOI TEXHOJIOTHIIL.

Hogas ycranoBKa JIUIs IPOM3BOJCTBA BOJOPOAA
PaGouite i CTONMOCTHBIE XaPAKTEPHCTHKH
uanazon
3 : PenpesenTaruBHas BeTnINHA
HIKHHA BEPXHHI

Koadduuuent Bo6pocos 6e3 ynasmusanus (krCO, TIx") 78 |- | 174 137
KoadpuumenT Bo16pocos ¢ yrasmusanmneM (krCO, TIx") 7(-128 17
IponenTHast gons cumkennst CO, va Ik (%) 72| - 196 86
KIIJ] ycTanOBKHM ¢ cucTeMOli ynaBansanus, Ha ochose H3T (%) 52 |- |68 60
Pacxop aHepruu Ha ynaBnuBanue (GONbIINIT HCXOHBII KOMIOHEHT B % *TTIx?) 41-122 8
Croumocts Bofjopopia 6e3 yiasmuanust (gomn. CIIATIx!) 6,5 |- 10,0 7,8
Cronmoctb Bojopopia ¢ ynasinusanueM (gomn. CITATIx!) 75]-1133 9.1
Hossimenne cronmoctn H, ¢ ynasnusanuem (goit. CUTAT/Ix) 03[-133 1,3
I[IponenTHOE yBenuuenue croumoct H, ¢ ynasiusanueM (%) 5/-133 15
Croumocts yncroro 3axsauenroro CO, (gomr. CIIIA/TCO,) 2|-156 15
YpOBEHb IOCTOBEPHOCTH CTOMMOCTH YJIaBIHBAHHS CpEHIIT—BBICOKHI

[Tpumevanns: [Inana3oHbl ¥ penpe3eHTaTHBHbIC BETMYNHBI OCHOBAHBI HA JAHHBIX 13 Tabmuubl 3.11. Bee pacxonbl, mpuBeeHHbIe B 3Tl TA0NMIE, OTHOCATCS TOIBKO K

ylIaBIMBAHMIO i HE BKIIOYAIOT PACXO[bl Ha TPaHCIOPTUPOBKY 1 xpaHerune CO,. CTouMocTs NpHBOANTCS B OCTOSHHBIX ieHaX B o1, CIIA 2002 r. icXoiHbIM ChIpbEM

JUISL CTAHOBOK IO MPOM3BOJICTBY BOJOPOJiA SBISIOTCS mpupofHsit ra3 (4,7-5,3 pomn. CHIATIx!) umu yroas (0,9-1,3 gonn. CIIAT/Ix!); HeKOTOpbIE yCTaHOBKH,

Ka3aHHbIC B H HHBIX, TOMHMO B BBI THIBAIOT ANEKTPOIHEPTHIO. MIHEHTbI IOCTOSHHBIX 3aTpat KoneOmores B npefenax 13-20 %. [Tonnas
yKa3aHHbIE B Habope fa OMIMO BOJIOPOJia BbIPaOaThIBAIOT 37eKTpoaHepruio. Koadpduune 0CTO 3aTpart Konebmiores B mpefenax 13-20 %. [Toana

cronmocTs BKitoyaer komnpeccito CO,, Ho 6e3 JONOTHATENbHBIX PACXOJOB Ha TPAHCIOPTHPOBKY 1 xpanerne CO, (cm. paspen 8 iuis moiHoii croumoct YXY).



4. Tpancnopruposka CO,

3a HCKIIOYEHNEM CIyYacB, KOTAa YCTAHOBKI HAXOJATCS HEMOCPENC-
TBEHHO HaJl MECTOM [e0JIOTHYECKOr0 XpaHeHns, 3axauenHslit CO, fon-
eH ObITh IOCTABJICH W3 TOUKH YIaBIHBAHIS K MECTY XpaHeHHs. B aTom
pasjiese paccMaTpUBAOTCS OCHOBHbIE c1I0CO0bI TpaHcnopTHpoBKu CO,
11 OLIEHHBAIOTCS ACMIEKTHI, CBSI3AHHBIE CO 30POBBEM, OE30MACHOCTBIO 1
OKpY:KAFOIIEl CPefioil, a TAKKE PACXOJIBL.

Cnocobwvt mpancnopmuposxu CO,

Tpy6onpoBoib! (DYHKIMOHMPYIOT CETOfHS B KAUECTBE COBEPIICHHON
PBIHOYHOII TEXHONOTHH I SBISIOTCS HaHOOJIEE PacipoCTPAHEHHBIM
cnoco6om TparcnoptupoBkn CO,. T'azoo6pasmsiit CO, 06BIYHO
CXKUMAIOT 1o aBieHust Oonee 8§ MIla, ¢ TeM 4TOOBI PENOTBPATUTD
N1BYX(ha30Bble PEXUMbI OTOKA 1 NOBBICUTD MIOTHOCTH CO,, Onaro-
Jlapsi YEMY OH CTAHOBUTCS GOIEE IETKIM I MEHEe JOPOTOCTOSIIIIIM JITTsI
TpancnopTHpoBKH. CO, MOXKET TaK3Ke IePEBO3UTHCS B BIUJIE KHUAKOCTH
Cy/JaMH, aBTOJOPOKHBIM HIIH 3KeJIE3HOJOPOKHBIM TPAHCIIOPTOM, IIPH
aToM nepeBo3ka CO, OCYIIECTBIACTCS B H30IMPOBAHHBIX IICTEPHAX
TIPH TEMIIEpaType, KOTopast 3HAUNTENIBHO HIXKE TEMIEPATYPbl OKPY-
KAIOMIEH CPEJIb, ¥ IIPH ropasfo 60siee HU3KOM [IaBICHUM.

ITepsorit TpyGompoBO GOMBIION MPOTSKEHHOCTH IS OCTABKH
CO, Berynun B feiictere B Havazne 1970-x ropos. B CIIIA mo Tpy6o-
TIIPOBOAY MPOTSKEHHOCTHIO cBbiie 2 500 kM foctasistercs Ooinee 40
MtCO, B rof u3 €CTECTBEHHBIX 1 AHTPONOrEHHBIX HCTOYHIKOB, [TIaB-
HbIM 00pa3oM B Takue Mecta B Texace, rae CO, ucnomb3yercs s
[TVH. 311 Tpy6ONpOBOJIbI ACHCTBYIOT B PEXKUME «ILIOTHOH (ha3bl» (B
KOTOPOM IIPOHCXONIUT IOCTOSTHHAS IIPOTPECCHS U3 Ta3a B XXHUAKOCTH Oe3
SIBHO BBIPAXXCHHOTO H3MEHEHNS (ha3bl), i IPH TEMIlepaType OKpyxKa-
TOIIeH CPefibl M BBICOKOM JIaBNeHNH. B GobmmHCTBE 9THX Tpybompo-
BOJIOB TIOTOK NIPHBOANTCS B JIBIKEHIE IOCPENICTBOM KOMIIPECCOPOB HA
BEpXHEM KOHIIE TIOTOKA, XOTs Y HEKOTOPBIX TPyOOIPOBOJIOB HMEIOTCS
TIPOMEKYTOUHBIE (BCIIOMOTaTeIbHbIE) KOMIPECCOPHBIE CTAHIIHH.

B HekoTOpbIX cuTyanusx uian Mecrax Tpascrnopruposka CO, cy-
JlaMH MOKET OKa3aThCsl 9KOHOMHIYECKH O0Jiee BLITOHOM, 0COOEHHO
korga CO, HEOOXOMMO NEPEBO3UTH HA OOJIBLINE PACCTOSHUS WIIN
uepe3 Mope. Ckuxennble Hedsiabie ra3sl (CHI, riaBHbIM 06pazoM
nponas u 6yTaH) MepeBO3ITCA B KPYIHOM KOMMEPUYECKOM 00beMe
Mopcknmu TanKkepamn. CO, MOXET NepeBO3UTLCS CYJaMil B 3HAUH-
TENbHON Mepe TaKuM e criocodom (06bruno pu AaBnennn 0,7 MI1a),
OIHAKO TIOfj00Hast IEPEBO3KA OCYIIECTBISETCS B HACTOSIIEE BPEMS B
HEO00JIbIIOM 00'beME BBULY OTPAaHMUEHHOTO CIIPOCa. XapaKTEPUCTHKI
cxmxeHHoro CO, ananoruynsl xapakrepuctukam CHI 1 MaciuTaObl
HCNOJb30BAHNSI JAHHOI TEXHOJIOTHH MOTYT OBITh YBEIMUIEHBI 10 Pa3-
Mepa KpynHbIx nepeBo3unkos CO,, ecu noTpedyeTcsl yoBIeTBOpe-
HHE CIIPOCA HA TO0OHbIE CHCTEMBI.

I[TepeBo3ka aBTo- U XKeNE3HONOPOKHBIME IIUCTEPHAMH TaKKe
SBIISIETCS TEXHHYECKH OCYIIECTBUMBIM BApPHAHTOM. OTH CHCTE-
Mbl nepeBo3sT CO, npu temneparype -20 °C u gaBnenun 2 MIla.
OnHAaKo OHN SIBISIOTCS HEOKOHOMHYHBIMH 110 CPAaBHEHHIO C TPY-
0OIPOBOJIAM I CY/JaMH, 32 HCKITIOYEHHEM OUEHb MallbIX 00bEMOB,
¥ BpSA| 1A HORXOAAT [yt Y XY B KpyIHOM MaciTade.
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Acnexmbl, c8s3anHble ¢ OKpYyHCaiowell cpedoll, 6e30nacHOCmbio
U puckamu

TouHo Tak Xe, KaK CYIECTBYIOT CTAaHAAPTBI IS TTPHPOJHOTO ra3a
TIPHIMEHATENBHO K TPyOONpOBOAAM, ClefyeT pa3paboTaTh MUHH-
MaJsbHble cTaHfapThl A1 CO, «TpyOONpOBOAHOrO KauecTBax», oC-
KOITbKY TIPOUCXOMIUT AallbHEMIIee pa3BUTHE NHPPACTPYKTYPBI TPY-
oonposopioB i1 CO,. CoBpeMeHHbIE CTaHAAPTbI, pa3pabOTaHHbIE
TJ1aBHBIM 00pa3oM B KoHTeKcTe mpnmeneHnit [IMH, He 06s13aTenbHo
SBIISIOTCS HIEHTUYHBIMU TOMY, 4TO oTpedyeTcs fust Y XY. Baxnoe
3Hauenue s [IMH nmeeT Hu3koe copepkanue a30Ta, OfHaKo 3TO
He OyfeT cTonb cylecTBeHHbIM 1 Y XY. B T0 xxe BpeMms, [uis Tpy-
6onposopia ¢ CO,, TpOXOASIIETo Yepe3 HaceIeHHbIE PAIOHBI, MOKET
0TpeOOoBaThCs, BEPOSTHO, 00JIee HU3KOE, KOHKPETHO ONpPEENIEH-
Hoe MakcuMainbHoe cofepxkanue H,S. Kpome Toro, st gocraBku
CO, o Tpy6oIpoBOAY Uepe3 HACENECHHbIE PailoHbI TPeOyeTCs BhI-
00p oAPOOHOr0 MAPIIPYTa, HAJIMYHUE 3ALUThI OT YPE3MEPHOTO [1AB-
JIEHNs1, CHCTEMbI OOHAPYXCEHHUS YTEUKN U APYTHe KOHCTPYKTHUBHBIE
ocoOeHHocTH. OffHaKO He IPEANoaaraeTcsi Kakux-1u0o cepbe3HbIX
TPENATCTBAMN 7151 KOHCTPYKIHH TpyOonpoBofa fist YXY.

Yreuka CO, B aTMoc(hepy MOKET IPOUCXOANTH BO BPEMs TPAHC-
TIOPTHPOBKH, XOTsI IOTEPH 13 TPYOONMPOBOIOB B PE3yIIbTaTE YTEUKH
SABIIIOTCS BechbMa HesHaunTeIbHbIMEL. CyXoll (He comepxKariuil Bia-
ri) CO, He SIBIAETCS KOPPO3HOHHO—-arpPeCCHBHBIM I MapraHie-
BO-YIJIEPOJUCTBIX BHOB CTANH, KOTOPbIE OOBIYHO HCIONb3YIOTCS
115 TpyOoIpoBOoB, Aaxe ecnu CO, CONEpXKUT TaKue 3arpA3HUTENH,
KaK KHCIIOPOJ, a TaKKe OKHCH cepbl 1k a30Ta. C Apyroil CTOPOHBI,
HacemeHHbId Braroii CO, sBISeTCS BechMa KOpPPO3HOHHO-arpec-
CHBHBIM, 1l 103TOMY TpyOomnposop st CO, B JTaHHOM cllyyae He00X0-
JIMO M3TOTABINBATh U3 KOPPO3UECTOHKOTO CIJIABa WM OH JOTXKEH
OBITb ITOKPBIT 3HYTPH CITIABOM I MMETh CILIOIIHOE TOTAMEPHOE
nokpsITie. HekoTopbIe TpyOOIpOBOAb! H3TOTABINBAIOTCS U3 KOPPO-
3HECTONKHX CINIABOB, XOTS CTONMOCTbH MAaTEPHAJIOB B HECKOJIBKO Pa3
TIPEBBIIIACT CTOMMOCTb MapraHIEBO—YTIIEPOJUCTBIX BUOB CTANH. Y
CyI0B 0011jas OTEPs. B CBS3H C BBIOPOCOM B aTMOCepy COCTABIISET
3-4 % ua 1000 KM, yIHTBIBaS IPH 3TOM KaK MOTEPH OT MCTAPEHNS,
TaK 1 BBIXJONHbBIE Ia3bl CYOBBIX fiBHTaTerneil. McnapeHne MOXHO
YMEHBIIHTD TOCPEICTBOM YJIABIMBAHMS M CKIDKEHHS, @ IOBTOPHOE
yIaBINBaHNE MPABENET K CHIKEHMIO oTeps fio 1-2 % Ha 1 000 km.

MoryT TaKkXe Ipou30ilTH aBapui. B ciryyae cymecTBYIOMUX TPy-
6omposopos CO,, KOTOpbIe HAXOAATCS TIIABHBIM 00Pa30M B pailoHax
C HU3KOH INIOTHOCTBIO HACEJIEHHS], IPOUCXONUT MEHEE OJJHOTO PETHC-
tpupyemoro uniueHTa B rof (0,0003 Ha KM-TOj1) 6€3 KaKuX-TnO0
TEJIECHBIX NIOBPEKACHHIT HITH CMEPTEIBHBIX HCXO0B. DTO COOTBETC-
TBYET OIBITY PaBOTHI ¢ TPYOOPOBOJIAMH ISt YIIIEBOJOPONIOB, 1 ITOC-
JIeNiCTBHS He OYAYT, BEPOSTHO, 60T CEPhE3HBIMMU, HEXKEIH MOCIEfIC-
TBUSI aBapHil, CBSI3aHHBIX C IPUPOAHBIM razoM. [Tpum MopcKoil TpaHc-
TIOPTHPOBKE MOTEHIMATBHYIO ONACHOCTh NPEJICTABISAIOT TAaHKEPbI
IV YI7IEBOIOPOJIHBIX Ta30B, OIHAKO TIPU3HAHNE JAHHON ONAacHOCTH
TIPHBEJIO K YCTAHOBIIEHNIO CTAHJAPTOB B OTHOLICHHH IPOEKTHPOBA-
HIISL, CTPOUTEIBCTBA 1 (PYHKIIMOHUPOBAHHS, ¥ CEPbE3HbIE NHIMICHTBI
SIBIISTIOTCST PEMIKIMIL
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Mokazatens maccosoro notoka (MTCO, ron™)

Pucynox TP.5. TpancnopTHble pacxoipl Ha Geperosbie W Mopckue Tpy6o-
nposopsl, B ot CIIA/TCO,/250 kM B Bijie (DyHKINH TOKA3aTEls MACCOBO-
ro pacxofa CO,. I'pacpuk nmoka3pIBaeT BHICOKHE OLEHKH (TOUCUHBIE THHIH) I
HI3KHE OLCHKH (CIUIOIIHbIE JINHUH).

Cmoumocmvb mpancnopmuposxu CO,

OueHka cTrouMocTH OblIa TPOBefieHa Kak i1 Tpancnoptuposku CO,
0 TPyOOIPOBOAY, TAK M MOPCKHM TyTeM. B KaxyoM ciydae cTo-
MIMOCTb B 3HAYMTEIBHOI MEpE 3aBHCHT OT PACCTOSIHAS U TPAHCIIOP-
THpYeMOro Koimdectsa. [Ipn ucmonb3oBaHmi TpyOOIPOBOKIOB CTO-
MIMOCTb 3aBHCAT OT TOTO, IIPOXOJIUT JI TPYOOIPOBOA 1O GeperoBoil
T MOPCKOIT 30HE, SBIACTCS JIM JAHHBII PAiiOH MeperpysKeHHbIM, a
TaKXKe UMEIOTCS I Ha MapIIPyTe TOPbI, IIUPOKIE PEKH I 3aMep3-
il TpyHT. Bee 3Ti (hakTOPhI MOTYT YABOUTDH CTOMMOCT B pacueTe
Ha E[MHAIY JTHHBI, IIPH elle OOMbIIell CTOMMOCTH IS TPyOOIpo-
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Pucynok TP.6. Pacxopp1 noka3sans! Ha guarpamme B Bujie foit. CILIA/rCO, mpu Tpanc-
TNOPTHPOBKE B 3aBHCHMOCTH OT PACCTOSHIS [Nl GEPEroBbIX TPyOGOIPOBOJOB, MOpPC-
KIX TPyGONPOBOIOB I NEPeBO3KIL CyJaMU. Pacxofibl, cB3aHHbIE ¢ TPYGONPOBOJAMH,
TPUBOJATCA [ MAaccoBOro motoka B 6 MrCO,ro’. CTomMOCTb NIEpeBO3KH CyfaMH
BKIIIOUAET IIPOMEKYTOUHOE CKJIAMPOBAHHE, TOPTOBBIE COOPbI, CTOMMOCTD FOPIOYEro
HTIOTPY304HO-Pa3rpy30uHble padoThl. CTOMMOCTD BKITIOYAET TAKKE IONONHUTENbHbIE
PACXOJIbI Ha CXILKCHIIE 10 CABHEHIIO € KOMIPECCHEi.

BOJIOB, IIPOJIETAIONINX B HACENEHHBIX pailoHax. JIo0ble AOmMONHE-
TEIIbHBIE PACXOfIbI HA MOBTOPHYIO KOMIPECCHIO (BCIIOMOTaTebHbIE
HACOCHBIE CTAHIINH), KOTOPbIE MOIYT OKa3aThesl HEOOXOMHMBIMHE 7L
TpyOONPOBOAIOB GOTBIIEH MPOTSKEHHOCTH, OYAYT VIATHIBATHCA B
KayecTBE TPAHCIOPTHBIX pacxooB. [To06HbBIE pacXofbl SBIAIOTCS
OTHOCHTEJILHO HEOOMBIINME 1 HE BKIIOUEHbI B IIPE/ICTABICHHBIE B
HACTOSIIIEM AOKYMEHTE OLEHKH.

Ha pucynke TP.S nokaszana cTouMocTh TPaHCIOPTUPOBKH IO
TpyOOIPOBOAY Ha HOMUHANBHOE paccTosHme B 250 KM. OHa 06BIYHO
cocrasmsier 1-8 pomt. CLIA/TCO, (4-30 ponn. CIIA/TC). Ha pu-
CYHKE MOKa3aHa TaKKe 3aBICHMOCTb CTOMMOCTH TPyOOIpPOBOAA OT
nokasaredst MaccoBoro pacxofa CO,. CTOMMOCTb CTalll COCTABISIET
3HAUNTENBHYIO IOTI0 CTOMMOCTH TPYOOIPOBOJA, TOITOMY Koneha-
HUS TaKOI CTOMMOCTH (Takue Kak yjBauBanue 3a nepuoj ¢ 2003 no
2005 rr.) MOTYT CKa3aThesi Ha 001l CTOMMOCTH TPYOOIPOBOJIA.

IIpu mepeBo3Ke CyfaMy ONMPENENEHHBIMU KIIOUEBBIME (PAKTO-
pamu, OnpefeNIomIME 00LIIe TPAHCIOPTHBIE PACXOIbI, SBISIOTCS
€MKOCTb TAHKEPA I XapaKTEePUCTUKHA CHCTEM TOTPY3KH H Pasrpy3KH.
Pacxopipl, cBa3anHbIe ¢ Kommpeccueil i cxukernem CO,, yanThIBa-
0TCS B PaMKax IPEfICTABIEHHOI paHee CTONMOCTH yrnaiuBanus. Ha
pucynke TP.6 maetcst cpaBHEHIE CTOMMOCTH TPAHCIOPTHPOBKH TI0
TPyOOIPOBOAY 1 IO MOPIO, & TAK3KE OKa3aHO 0€3yObITOUHOE PaccTo-
stHue. [Ipn HamTaum MOPCKOTO BapraHTa OH, KaK MPABHIIO, SBISETCS
0oJ1ee IemeBbIM 10 CPABHEHMIO ¢ TPYOOIPOBOAMH IIPH PACCTOSHMUSIX,
npeBblaomux npuomu3uTensto 1 000 kM, 1 pu 00’beMax MEHEe He-
CKONbKUX MUILINOHOB TOHH CO, B rofi. B ciiydae XxpaHeHus B OKeaHe
Hanbomee MOAXOAIIAsl CHCTEMA TPAHCTIOPTHPOBKH 3aBHCUT OT CIIO-
co0a 3aKauMBaHMsl, @ IMEHHO CO CTAI[OHAPHOTO MIABAIOLIETO KOH-
TefiHepa, epeABATAIONIEr0cs CyHA MK TPyOompoBofa ¢ Gepera.

5. Teonornyeckoe xpaHeHHe

B aToM pasjiente paccMaTpiBarOTCS TPH THITA TEOIOTHYECKUX (hopMa-
1K1, KOTOPBIM ObLIO y/ieTIeHO OOMBIIOE BHIMAHNE B KAUeCTBE BapHaH-
Ta reonormyeckoro xparnerns CO,: pe3epByaps! HepTH 1 Ta3a, rIy6o-
KO 3aJIETAIOIINE COTIEHOCHBIE (POPMAINHN 1 HE NIMEIOIUE IPOMBIIIITIEH-
HOTO 3HAYeHHUs YrombHble miacthl (pucyHok TP7). B kaxkjiom ciydae
reonornyeckoe xpanenue CO, COMPOBOXKIAETCS €ro 3aKaYiBaHUEM B
IJIOTHOM COCTOSHUHM B (POPMAIIHIO TOPOJibI, HAXOASIIYIOCS HIKE 3eM-
HO#l 1TOBepXHOCTH. [ToTeHNHaIbHBIMU KaHJUAATAMI ISl XPAHEHNUs
CO, siBsttoTCs OpHCTbIE (POPMALUH IOPOJIbI, KOTOPbIE YAEPKUBAIOT
I (KaK B CITyyae BBIPaOOTAHHBIX HE(TSHBIX H Fa30BbIX INTACTOB) pa-
Hee YAeP:KMBaJIH KIKOCTH, TAKIE KaK MPUPOAHBIH ra3, He(hTh MK
consiHble pacTBopsl. ITofxopsiue [ XpaHeHns (popMalun MOryT
HAaXOMIUThCS KaK B OEPEroBbIX, TaK M MOPCKHX CEANMEHTALMOHHBIX
GacceilHax (ecTecTBEHHbIe KpYIHblE YIIYOJNEHHS B 3eMHOM KOpe,
3aIOJTHEHHBIE 0CAJKAMH). YTONBHbIE TNIACTBI MOTYT TaK:Ke HCIIONb-
3oBarbes st xpanenust CO, (em. pucynok TP7), kora otcyTcTByeT
BEPOSITHOCTD TOTO, UTO YTOJIb OY/IET BIOCIEACTBIN Pa3padaThIBaThCs,
1 IIPH HAJIYM] I0CTaTOYHON HEIPOHMIIAEMOCTH. BapiaHT XpaHeHnst
CO, B yroJpHBIX IJIACTaX U NOBBINIEHNE JOOBIYM METAHA HAXO[UTCH
TI0KA Ha [IEMOHCTPAIMOHHOM 3Tarne (cM. Tabumiy TP.1).
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0630p BapMaHTOB reosiorM4eckoro XxpaHeHus
1 BblpaboTaHHble HeTsIHbIE U Fra30Bble NnacTbl

2 Wcnonb3oBaHune CO, ANsi NOBbILLEHHOrO N3BRNeYeHNs HedTu 1 rasa

3 nyboko 3aneratoLyme cConeHocHble hopmanum —
a) Mmopckas 30Ha b) 6eperoBas 3oHa

4 Vicnonb3oBaHve COZ A51A NOBbILWEHHOro U3Blie4YeHnd yrofibHOro MetTaHa

—— = [oGblya HeTK unu rasa

LT T T

3akavaHHsbiii CO,

BN Xpavnuuiicn CO,

Pucynok TP.7. Metopst xpanenust CO, B raryOHHHBIX IIOA3MHBIX reonornuecknx popmanusx. C pekynepanuei yriaeBojopoioB MOTyT coueTathes Aa Merona: [IMH
(2) u [TNYM (4). Cm. Teker fnst 00bsicHeHus atux MetofoB. (C paspemmenns OLIUTIIL)

Cywecmsyroujue npoekmut xparenus CO,

T'eonornueckoe xpanenue CO, ocymiecTBISeTCs B paMKax Tpex Mpo-
€KTOB IIPOMBIILICHHOT0 MacmTaba (mpoekTsl nopsiika 1 MrCO, rox?
unn Gosiee): mpoekt Creiinuepa B CeBepHOM MOpe, TPOEKT YaibepHa B
Kanane nnpoexr Mn-Canaxas Amxkupe. [Topsaka3-4MrCO,,kotopsrit
B IIPOTUBHOM clTyqae ObLT Ob1 BLIOPOIIEH B aTMOC]EpY, YIaBIUBAECTCS I
XPAHHUTCS EXETOfHO B T€ONOTMYEcKUX (hopManusix. [JononHuTenbHbIe
TPOEKTHI epednciensl B Tabmmme TP.S.

ITomuMo ocyiiecTBISEMBIX B HACTOSLIEE BPEMsI IPOEKTOB Y XY,
exeronno s neneit [TMH 3axkaunsaercs 30 MrCO,, rnaBHBIM 06-
pasom B Texace, CIIIA, rae I[TMH navamocs B Hagame 1970-x rofos.
Bomburyto yacts aToro CO, NOMyYaroT U3 €CTECTBEHHBIX 3aJleXkel
CO,, obHapyxeHHbIX B 3amajHbix pernonax CIIA, n ero ompere-
JIEHHAS! YacTh MIOCTYIIAET U3 aHTPONOTCHHBIX HICTOYHNKOB, TAKHX KaK
nepepaboTKa NPUPOHOTO Ta3a. 3HaunTtenbHoe KonmuecTso CO,, 3a-
kaganHoro s [TVH, no6siBaeTcs BMecTe ¢ HE(THIO, OT KOTOPOH OH
OTJIeIISIeTCs U 3aTeM BHOBD 3aKadmBaeTcs. [Tocie u3BneueHns HepTh

CO, MOKET COXPaHSATBCS B LENSIX CMSATYEHNS BO3MICHCTBHS HA N3MEHE-
HIE KIIMMaTa, BMECTO TOro 4To0bI BRIOPACKIBATHCS B aTMOC(epy. ITa
onepanys INIAHAPYETCs B PAMKaX IPOeKTa YaiOepHa.

TexHono2us u MexaHu3mbl XpPaHeHUus

Jns 3akaunBanns CO, B rnyOMHHBIE TeONIOTHYECKHE (POpPMALHH
IIPAMEHSIOTCS BO MHOTOM T€ K€ CaMble TEXHOJIOTHH, KOTOpbIE ObLIH
pa3paboTaHbI OTPACIBIO TI0 pa3Befke 1 foObrde HedTr 1 rasa. [Ipn
IPOEKTHPOBAHMH I OCYIIECTBICHUH T'E€OIOTMYECKOr0 XpaHEHMS
JalbHelIIee PasBUTHE MONYYMIH TEXHONOTHS OYpeHHS CKBAXMUH,
TEXHOJIOTHS 3aKAUYMBAHMS, KOMIBIOTEpHAS MMHUTALMS AHMHAMHYEC-
KHX XapaKTepHUCTHK pe3epByapa XpaHeHHs H METOIbI MOHUTOPHHIA
CYLIECTBYIOMNX MPUMeHeHH L. [{pyrue BUjibl IPAKTHKY 3aKa4HBaHMIS
TIOJ] 3EMITIO TAK3Ke 1al0T HeOOXONUMBII ONbIT paboThl. B wacTHOCTH,
XpaHEeHHe IPUPOJHOTO T'a3a, 3aKaYNBaHAE KHUAKIX OTXOH0B Ha GOIb-
1yt ryOmHy 1 yfanerne kucsoro rasa (emecu CO, n H,S) ocymecr-
pistauch B Kanage n CIIA ¢ 1990 1., Tak e B METATOHHOM MacIiTaoe.
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Ta6nuna TP.5. Mecra, rie xpanerne CO, ObII0 OCYIIECTBIEHO, OCYIIECTBISETCS B HACTOAIIECE BPEMS MM MIIAHUPYETCS — OT HEOONBIINX
SKCIIEPUMEHTAJIBHBIX IPOEKTOB 10 KPYITHOMACIITAGHBIX KOMMEPUYECKHX TPHMEHEHMNH.

Haspanne npoexrta Crpana Hauano Ipuéan3urenbublil O6mmi (nnannpyempnii)  Tun pesepsyapa s
3aKauMBaHus (T0)  CpeHeCyYTOYHbIN NOKa3aTelb o0nem xpanenns (1CO,) XpaHeHns
3akaunBanns (1CO,ecyTkn™)
VYaitbepH Kanana 2000 3 000-5 000 20 000 000 NH
Wn-Canax Auxup 2004 3 000-4 000 17 000 000 lazoBoe
MECTOpOX/IeHNE

Creitnizep Hopserus 1996 3000 20 000 000 Conenocnas opmanus
K12B Hupepnanas! 2004 100 (1 000 mnauupyercs Ha 8 000 000 Mosbimennoe

2006+) I3BIIECYEHNUE T'a3a
®puo CIIA 2004 177 1 600 Conenocnas hopmanus
®enn bur Benneit Kanapna 1998 50 200 TIMYM
Bacceitn Hunpmyi Kurait 2003 30 150 M1MymM
[06apu Anonus 2004 10 200 [ym
Pexomnon [onsira 2003 1 10 nyM
Toprou (mmanupyercs)  ABcTpanus ~2009 10 000 Hensgecren ComnernocHas popManms
Cuoxsur (mnanupyercsi) Hopserus 2006 2 000 Hewussecren CoueHocHasi (popMarus

IIpennonaraercs, uro xpanenne CO, B pesepByapax YIIEBOLOpO-
fla WM rIy60KO 3a/eraloliuX CONEHOCHBIX (hOpMamusx 0ObIYHO OCy-
mecTsasercss Ha rmyounax Oonee 800 M, rjie B pe3yibTaTe JaBICHHS
1 Temmepatypsl okpyxatomei cpefbl CO, HAXONUTCS B KHAKOM HITH
cBepXKpuTHieckoM cocTossHuu. [Tpu atux yenosusx miorsocts CO, 0y-
neT HaxofuThes B mpepienax 50-80 % OT MIOTHOCTH BOABL JTO GIIH3KO
K IIOTHOCTH HEKOTOPBIX BHOB CBIPOI HE(TH, 1 IIPH ITOM BO3HHKAIOT
BBITAJIKHBAOIIHE CHITBL, KOTOpBIE cTpeMsTest HanmpasuTh CO, B BepxHEM
Hanpasiennn. [Toaromy fns obecneyenns toro, uro0sl CO, ocTaBaics
3aMKHYTBIM TI07| 3eMIIEil, BasKHO HaJIMYHE XOPOIIO FepMETH3UPYIOMIEH
TIEPEKPBIBAIOIIEIT TOPOfibI HAl N30PAHHBIM [I71s1 XPAHEHNS PE3EPBYAPOM.
ITpu 3akaunBanuu nop 3emno CO, cXUMaeTcs U 3anoJHSAET NOPUCTOE
TIPOCTPAHCTBO B PE3Y/IbTATE YACTHYHOTO BHITECHEHHS YKE MMEIOIUXCS B
HeM KHKOCTel («KHIKOCTH B TOUKe»). B He(hTAHBIX i ra30BbIX INIaCTax
BBITCCHEHNE KHUAKOCTH B TOUKe 3akaunBaeMbIM CO, MOXET IPHBECTH K
ocBoGoxeHnto Gombel yactu nmopuctoro odbema 1t xpanerns CO,.
B coneHocHBIX (hopMaIusX OLEHKH TOTEHIHAIBHOTO 00'beMa XPaHEHH s
SBISIOTCS GoNee HU3KUMI I HAXOJSTCS B TIPE/ieNax OT NOpsKa HECKOMb-
KHX IpoueHTOB 10 6onee 30 % oT 001ero 00bemMa NopofibL.

IMocne 3akaumBaHus B (HOPMAIMIO-XPAHMIMIIE YAEPXKHUBAEMast
4acTh 3aBUCHT OT COUCTAHNS (DU3MUECKHX U TEOXIMUUYECKNX MEXaHN3-
MOB yfiepKnBaHus. Pu3ndecKoe yAepKUBAHHE C HEMbIO PEIOTBpaLIle-
Hus Murpanuy CO, B BEpXHEM HallpaBleHUH o0ecneunBaeTcs 01arofaps
CIIOF0 TVIMHHACTOTO CITAHIIA MM ITHHACTOH OPOJTBI HAjl (hopMarieii-xpa-
HUITAIIEM. DTOT HEMPOHNIIAEMbII CIOH H3BECTEH KaK «IIePEKPhIBAIOIAs
nopofia». [lononHuTeNbHAS (pU3MUecKas TOBYIIKA MOXKET CO3/aBaThCs
KANMJIISPHBIMA CHIIAMH, KOTOpble yepxuBatoT CO, B TOPHCTBIX MPO-
cTpancTBax (hopmarun. OFHAKO BO MHOTHX CITy4asix OfiHa HITI HECKOMIb-
KO CTOPOH (pOpMAII OCTAIOTCS OTKPBITBIMHU, 3-32 YETO CTAHOBUTCS
Bo3MOxHOIT 60KoBas Murpanust CO, HIXe mepeKphIBaromei TOpofbL. B
TOOOHBIX CITYUasIX BasKHOE 3HAUEHNE Il JOITOCPOYHOTO XPAHEHHS B
JoBymKe 3aka4aHHOro CO, IMEIOT JONOMHATENbHbIE MEXAHI3MBL.

MexaHu3M, 3BECTHBII KaK FeOXMMUYECKast JIOBYIIKA, HAYMHAECT
neiictBoBath 1o Mepe BeryiuieHnst CO, B peakiuio ¢ KUAKOCTIME B
TOUKe 1 BMeIIarolien nopopoit. B mepsyto ouepens CO, pacTBopseT-
cs1 B BOfIe B TOUKe. Kak TOMbKO 3TO IPOUCXORHT (B TEUEHNE CPOKOB B
COTHH-ThICSYH JIeT), HacbiieHHas CO, Bofia CTaHOBUTCS O0Iee IIOT-
HOII 1 TIOTpyXaeTcs Ha JHO (popMamyi (BMECTO TOro YTOObI IORHH-
MAaThCs Ha IIOBEPXHOCTE). 3aTeM B Pe3yIIbTaTe XUMIYECKUX PEaKIHil
mexay pactBopeHHbIM CO, 1 MIHEpaiaMu IOPOfibl 00pa3yloTcs pas-
HOBHJHOCTH HOHOB, BCJIEAICTBHE Yero fonst 3akayanHoro CO, mpespa-
TUTCS 32 MIIUTHOHBI JIET B TBEPJible KapOOHATHBIE MIHEPAITbL.

Kpome Toro, IponcxofuT elie OfNH THII yIaBIHBAHUS, KOTAA
CO, u3buparenbHo afcopOUpPyeTCs Ha YIOJb MM CIIAHIBI ¢ 00Ib-
IINM COIEpKAaHHEM OPraHMYEeCKOTrO BEIIECTBA, BBHITECHSS TAKHe
raspl, Kak MeTaH. B nopo0HbIx cnyyasx CO, ocTaeTcs B JTOBYIIKE
110 T€X IO, IIOKA COXPAHSAETCs MOCTOSHCTBO ABIEHHS U TEMIIEpa-
TypbL. DTH Hpouecchl OYAYT, KaK IPABUIIO, TPOUCXONUT HA MEHb-
KX rnyOuHax no cpapHenuto ¢ xpanenueM CO, B pesepByapax
YTIIEBOZIOPOJiA I COTIEHOCHBIX (hOPMAILIASX.

Teoepacpuueckoe pacnpedenerue i eMKOCmb MeC XPaAHeHUA

Kak mokazaHo Bbiie B pasfiene 2 (pucynok TP.2b), pernowsl ¢ ce-
IUMEHTAI[MOHHBIMH GaccelHAMM, KOTOPbIE SIBIISIIOTCS OTEHIIHAITb-
HO npurofHbiMu ji7tst xpaneHusi CO,, HMEIOTCs BO BCeM MUPE Kak B
GeperoBoil, Tak ¥ MOPCKOI 30HAX. B HACTOSIEM JOKNajie OCHOBHOE
BHUMaHHUE YIENSIETCs 3aIeskaM HeTH 1 ra3a, [1y00KO 3aleratoluM
COJIEHOCHBIM (hOPMALIUSIM 1 HE MMEIOIINM TTPOMBIIILIEHHOTO 3HaYe-
HUS YTOJBHBIM I1acTaM. JIpyrie BO3MOXKHbIE reosiornyeckue hop-
MaII| WK CTPYKTYPBI (Takue Kak 0a3anbThl, He(TSIHbIE UK Ia30-
BbIE CIAHIIBI, COJISHBIE KaBEPHbI 1 3a0POIICHHBIE MAXThI) CO3/[AI0T
OIIaronpusITHIE BO3MOKHOCTH MITH ObLIH HEJIOCTATOYHO H3YYEHbI B
HACTOsIIIee BPEMst JIUTsl OLIEHKH UX IOTEHIHAJA.
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Taﬁmma TP.6. EMKoCTS XpaHCHUS JJIsI HECKOJBbKUX BAPUAHTOB T'€OJIOTMIECKOrO0 XpaHCHUS. Emkocts XpaHCHHUS BKJIOYACT BapUAHTBI

XpaHEHU, KOTOPbIC HE ABIAIOTCA IKOHOMUYHBIMU.

Huxnss OIICHKA eMKOCTH

Ber}l}Iﬂ OIICHKA €eMKOCTH

Tun pe3epByapa

pesepayap xpannanma (I'rCO,) xpannanma (I'rCO,)
Hedrsitble 1 ra30BbIe MECTOPOKICHHS 900°
VrosibHble MUIACTBI, HE UMEIOL[HE TPOMbIIIIEHHOTO 200

3naverns (IIMYM)
['my6oKo 3aleraioniue ColeHOCHbIe (hopMaIun

He sicHo, HO BO3MOxHO 10*

* Oru uncps! yBeanunanuch 6b1 Ha 25 %, ecan Obl B 3TY OLEHKY ObLIN BKIIOUEHBI «<HEOTKPBIThIE» HE(TAHbIC i Ta30BbIe MECTOPOXICHMUSL.

B rabmune TP.6 faeTcs pe3iome OUEHOK TeXHHUECKOro MOTeHIuana’
JUTS Pa3HBIX BapHAHTOB TEONOTMIECKOro XpaHeHus. OEHKN I YPOBHN
TOCTOBEPHOCTH OCHOBAHBI HA AHATIN3E INTEPATYPhI,  TAKKE KaK PErH-
OHAJIBHBIX OIEHOK I10 BOCXOSIIIEMY TIPHHITAITY, TAK I IIT00aTBHBIX OIle-
HOK TI0 HUCXOJSIIEMY TIPHHIMIY. B nuTepaType oTCyTCTBYeT Kakoi-
760 BEPOSATHOCTHBIH MOAXO] K OMPENENEeHNI0 eMKOCTHBIX OICHOK, 1
9T0 GyfeT HEOOXOTUMO IS KOTHYECTBEHHOTO ONPEJIeTICHIs Heompe-
JIENEHHOCTU HafIeKHbIM 00pasoM. OO1iue OLEHKH, 0COOEHHO BEpX-
HETO TpefieNa MOTEeHINaNa, XapakKTepu3yIoTcs MIPOKAM pa3opocoM
T BBICOKOH CTETICHBIO HEOMPENENEHHOCTH, OTpaskast MPOTHBOPEUMBbIE
METOJIOTIOT AN B IIATEPATypPe M TOT (PaKT, YTO HATIN 3HAHHS O CONEHOC-
HBIX (POPMALISX SIBIAIOTCA BECHMA OTPAHMYEHHBIME B OOJBIINHCTBE
gacreit Mupa. [To 3amexxam HepTH ¥ ra3a nMeroTcs 6oJee COBEpIIeH-
HbIE OIEHKN, OCHOBAHHBIE HA 3aMEICHHM OOBEMOB YITIEBOJOPORA
o0vemamu CO,. CnefyeT 0TMETHTS, 4TO, 3a HcKitoueHneM [TWH, atn
pe3epByapbl He OyRyT rotossl s xpanenus CO, o Tex nop, noka He
TPOM30MIET HCTOIIEHHE YTIEBOTOPOOB, M UTO H3MCHEHNS JABICHNS I
reoMeXaHNYECKIe BO3MIENICTBHS, BbI3BAHHBIE 00Pa30BAHHEM YITIEBOJIO-
POfa B pe3epByape, MOTYT CHI3HTD CYIIECTBYIONIYIO eMKOCTb.

Hdpyram ciocofoM aHANM3a MOTEHIHATA XPAHEHNS ABISETCS, OfTHA-
KO, IOCTAHOBKA BOIIPOCA O TOM, CYIIECTBYET JI BEPOSTHOCTH TOT'O, UTO OH
ABJISETCS aieKBaTHBIM s TeX 00beMOB BbIOpocoB CO,, KOTOpbIe HEOO-
XORMMO OyJIET IPEOTBPATUTb HA OCHOBE HCIIONb30BaHus Y XY B paMKax
Pa3HbIX CIEHAPHEB CTAOWITH3AINI TAPHAKOBBIX Ia30B 1 MPEATIONOKEHNS
0 TIpIMEHEHHH IPYTHX BAPHAHTOB CMATUEHNS BO3AelcTBH. Kak roso-
puTCA flaziee B pasfene 8, OeHOYHBIT JHana30H 9KOHOMITYECKOr0 OTEeH-
nana’ it Y XY B mocreyromee CTOMeTHE COCTABISET MPHOTH3ATETBHO
200-2 000 I'rCO,. Huskme mpenensl, npusenierHsle B Tabmime TP.6, mo-
Ka3bIBAIOT, YTO HA MEPOBOM YPOBHE MPAKTHYECKH SICHO', UTO CYIIIECTBY-
Io111ast EMKOCTS Jij1s reostornyeckoro xpanenus cocrasiser 200 'TCO,, n
BEpOSITHO’, 4TO MMeeTcst 1o MeHbiueit Mepe okoro 2 000 T'tCO,,

Kpumepuu u memoowt 6bt60pa mecma

WckmrounTenbHO BasKHOE 3HAYCHHE JUIS YCIIENTHOT'O F€OJIOrMIE€CKOro Xpa-
HEHUA UMCIOT ONMMCAHUE 1 BLI60p MECTa, a TAKKE MPOTHO3UPOBAHUE €TO

XapakTepucTHK. [lepes BbIOOpOoM MecTa JOIXKHBbI ObITh ONUCAHbI [EONO-
THYECKHE YCIOBHS C IIETTBIO ONPENIEIIEHNS TOro, 00ECTIEYNT 1 MePeKpbl-
Batoas Mopofia ek THBHYIO FepMETH3ALMIO, IMEETCS JTH JOCTATOYHO
00'beMHast 1 TpoHuIaeMast ()OpMaIlus /171 XpaHEHHU s 1 He HapyIIaT i lie-
JIOCTHOCTb T€PMETH3AIIH 3a0POIICHHbIE TN IEHCTBYIOIINE CKBAXKUHBL.
Meronuku, pa3paboTaHHbIE AT pAa3BEAKH HEDTSIHBIX U Ta30BbIX
TJIACTOB, MECT XPAHEHHS! IPHPOJHOTO Ta3a I MECT TSl YAAJICHUS XKUJl-
KHX OTXOJOB, IOJIXOJIST Il OMUCAHMSI MECT T€0IOTMIECKOT0 XPAaHEH s
CO,. K unciy mprMepoB OTHOCHTCS METOJT CEAICMITIECKOro n300paske-
HIIS, HCTIBITAHNE HA 3aKaUMBAHKE JJIS OLCHKN (POPMAIUil 1 YIIIOTHE-
HHII B MECTE XPaHEHN, & TAK3Ke KapOTax LEOCTHOCTH IEMEHTHPYIO-
mmero cos. 1715 cofeficTBAs ONMACAHMIO MecTa I 0TOOPOYHON pabOTHI
HCIOJIB3YIOTCS KOMIIBIOTEPHBIE IPOTPAMMBI, KOTOPbIE MOJIEINPYIOT
nop3eMHoe BkeHne CO,. [TepBoHavanbHO 3TH IPOrpaMMbl ObLIN
pa3paboTaHsbl [UTs TaKUX MPUMEHEHHH, KaK pa3paboTKa He(TIHBIX
¥ Ta30BbIX ITACTOB M HCCNEOBAHNS PECYPCOB TPYHTOBBIX BOJI. XOTS
OHH BKITIOYAIOT MHOTOUNCJICHHbIE (PU3MYECKHE, XUMIUECKHE U TE0-
MEXaHIYECKHE TIPOLIECCh, HEOOXOUMbIE [Tl IPOTHO3MPOBAHHS KaK
KPAaTKOCPOUHBIX, TaK M JOITOCPOYHBIX XapaKTEPUCTHK XPAHEHHUs
CO,, TpebyeTcs OMOMHATETLHBIN OTBIT ISt 0OPETEHNS YBEPEHHOCTH
B 11X 9(p(heKTUBHOCTH C TOUKH 3PEHUS IPOrHO3UPOBAHNS OITOCPOY-
HBIX XapaKTEPHCTHK B CITyYae HX afanTaliH K 3a/jadaM, CBI3aHHBIM C
xpanenueM CO,. Kpome Toro, BecbMa BaskKHbIM JIJ151 HAIlEXKHOCTH MO-
JIeleil SIBISIeTCs HAIMIIe OCTOBEPHBIX AAHHBIX C OMHCAHUEM MECTA.

Ouenka puckos u 6030elicmeue Ha OKPYICArouyIo cpedy

Pucku, cBs3aHHbIe ¢ yTeuKol B pesymbrate xpanenns CO, B reosorn-
4EeCKHX pe3epByapax, IENATCS Ha JiBe MIPOKHE KaTErOPHH: PHCKA HA
7100aJIbHOM M PUCKHU HA JIOKAJIbHOM YPOBHSX. Pucku Ha rioGanbHoM
ypoBHe cBs13aHbI ¢ BEIGpocoM CO,, KOTOPBIN MOXKET CYIIECTBEHHBIM 00-
PasoM crocoOCTBOBATh H3MEHEHNIO KIIMMATa, ECIH IPOUCXOINT yTeu-
Ka B aTMocepy OTpefeTIeHHOM OMH Ta3a 13 (hopMaIii-X paHIIHIIA.
Kpowme Toro, B ciiydae yreuku CO, n3 (hopMaIii-XxpaHmIHIIA MOKET
OBITh CO3/JaHa OIACHOCTb HA MECTHOM YPOBHE JIIs1 JIIOJICH, 9KOCHCTEM 1
TPYHTOBBIX BOJ|. DTO SIBIISETCS PHCKAMH Ha IOKaJIBHOM YPOBHE.

® TexHUYeCKHUil IOTEHIHAT — 3TO 06'beM, Ha KOTOPbIIl MOKHO COKPATHTb BHIOPOCHI TAPHUKOBBIX [A30B [yTeM IIPHMeHEHIs TeXHONOTUH MM IPAKTHKH, KOTOpbIe yKe bl

TIPOIEMOHCTPUPOBAHBI.

7 DKOHOMHYECKNII NOTEHIHAN — 3TO 00'beM COKpALIeHH BHIOPOCOB NAPHUKOBBIX Ta30B B PE3yJIbTaTe KOHKPETHOTO BapHAHTA, KOTOPBI MOXET ObITh 00ecreueH
SKOHOMHYECKH 3()(PEeKTHBHBIM 00Pa30M C yUETOM JOMUHEPYIOIIEX 00CTOATEIbCTB (1eHa coKpameHnit Bbiopocos CO, M CTONMOCTb IPYTUX BAPHAHTOB).

8 «[IpaKkTHYeCKH SICHO» — 3TO BepPOATHOCTb B 99 % min Godblie.
° «BeposiTHO» — 3T0 BeposTHOCTD B 66-90 %.
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B oTHoIIEHNN PUCKOB HA [MOOATBHOM YPOBHE, COITIACHO PE3YIbTaTaM
HaOWIONEHUH W aHaJW3a CYLIECTBYIOMMX B HACTOSIIEE BPEMs MeECT
xpaneHust CO,, IPHPOJHBIX CHCTEM, HHKEHEPHBIX CHCTEM 1 MOJIETIel,
7oIs Ta3a, COXPAHSIOMIAsCS B IOMKHBIM 00pa3oM BhIOPAHHBIX M KOH-
TPOIIHPYEMbIX pe3epByapax, IOIXKHA, BECbMa BEPOSTHO ', IPEBBICHT
99 % uepe3 100 net u, BeposTHO, mpeBblcuTh 99 % uepes 1 000 ner.
AHaJIOTHYHBIE JONIH Ta3a COXPAHATCS, BEPOSTHO, B TEUEHNE fiaxke Gomee
TIPOJIOIKATENbHBIX TEPHOTIOB BPEMEHH, TTOCKOJBKY TPEIONaraeTcs,
4TO PHUCK YTEUKH OYAET CHIKATBCSA CO BpeMEHEM 0J1arofapst ToMy, 4To
JIPYrHie MEXaHN3MbI BBICTYNAIOT B KAUECTBE JIONOMHATEILHOMN TOBYIIKH.
B paspene 8 pacemarpuBaeTcst BOIPOC O TOM, OYAYT JIM 3TH COXpaHsie-
Mbl€ JIOJH JIOCTATOYHBIME ISl TOTO, YTOOBI HEMOCTOSHHOE XPaHEHHE
FIMEIIO 3HAUEHNE JITIsT CMSTYEHNs] BO3MICIICTBHI Ha M3MEHEHNe KITIMaTa.

B oTHOIMmIEHNN PICKOB HA JTOKALHOM YPOBHE, IMEIOTCS JIBa THIIA
CI[CHAPHEB, IO KOTOPBIM MOXET MPOUCXOIUTH yTeuKa. B mepBom ciy-
Jae pa3pyleHNs 3aKaIiBaONIel CKBAKIMHbI H YTEUKa BBEPX 110 3a0pO-
IIEHHBIM CKBaXXIHAM MOTYT IIPUBECTH K HEOXKHUIAHHOMY H ObICTPOMY
BbIOpocy CO,. toT Tun BeIGpoca OYET, BEPOSITHO, ObICTPO 0OHApY-
KEH M TIPEKPAILEH TPH TOMOILN METOJIOB, CYIIIECTBYIOLINX CETORHSI s
YAEPKUBAHHS BEIOPOCOB M3 CKBaXKMH. ONAaCHOCTH, CBSI3aHHBIE C 3THM
THIIOM BHIOPOCOB, 3aTPAarkBaoT B IEPBYIO OYepefb PAOOUHX, HAXOIsI-
IUXCS PSFOM C MECTOM BBIOPOCA B TOT MOMEHT, KOT/{a OH TIPONCXOHT,
WJIH JIAI, BBI3BAHHBIX IS MpeKpalieHns BeiOpoca. KoHieHTpanus
CO, B Bo3pyxe 6onee 7-10 % co3pacT HEMOCPENCTBEHHYIO ONACHOCTb
TUTs KU3H ¥ 37I0POBbsI YeT0BEKa. Mepbl 110 yiepXKIBaHUIO STHX BHI0B
BBIOPOCOB MOTYT OCYIIECTBISITHCS B TEUCHHE YAaCOB—IHEIL, a OOMINII
00beM BbiOpomenHoro CO, Oyget, BeposTHO, BecbMa HEOOJIBLINM
TI0 CPABHEHMIO C OOIIUM KOMMYECTBOM 3aKaYaHHOTO Ia3a. JTH TUIIbI
omacHocTell 3 (eKTHBHO KOHTPOIMPYIOTCS Ha PETYISPHON OCHOBE B
HeTera3oBoll MPOMBIIICHHOCTH MPH NOMOIIH MEP MHXXEHEPHOTO 1
Q]MHHICTPATHBHOTO KOHTPOIISL.

CormnacHo BTOPOMY CLIEHAPHIO YTEUKA MOXET IPOU30MTH B PE3yIb-
Tate HeoOHAPYXKEHHBIX I6(hEKTOB, Pa3PbIBOB W YEPE3 AONINE YTeU-
Ky CKBaXKHHBI, H TP 9TOM BBIOPOC Ha MOBEPXHOCTH SIBISETCS OGomee
TIOCTENICHHBIM 1 Pa30pOCaHHBIM. B aTOM ciTyyae omacHOCTb co3jjaeTes B
TIEPBYIO OUEPENb [Tl TOPH3OHTOB TUTHEBOI BOJIBI 1 3KOCHCTEM, B KOTO-
poix CO, HAKaMIMBACTCS B 30HE MEX/Y TOBEPXHOCTBIO H BEPXHEH vac-
THIO BOJHOTO 3epKaia. ['pyHTOBbIE BOJ[bI MOTYT NOCTPAfiaTh B PE3yib-
tare Kak yreuku CO, HeOCPENCTBEHHO B BOTOHOCHBIH TOPH30HT, TaK
TIOTIA/JAHNS! COMSTHBIX PACTBOPOB B BOJOHOCHBII TOPH30HT B PE3yIIbTaTe
ux BbiTecHenust CO, B porecce ero 3akauuBanus. [To atomy cuenapuo
MOXET TaK>Ke IPOHCXOMNTH KUCTOBAHNE NIOYB 1 3aMEIIEHIE KHCTOPOfia
B ToyBe. Kpome Toro, ecin yTeuka B arMocepy NPONCXOAUT B HI3KO
PACMONOXEHHBIX pailoHax MpH claboM BETPE WM B OTCTOHHUKAX H
TIO/{BaJIbHBIX TOMEIICHHSX, PACTIONOXEHHBIX HAl 3THMH Pa30pOCAHHbI-
MH YTEUKaMH, JIFOMISIM 1 XUBOTHBIM OY/IeT IPUIMHEH YIepO, eCin yTeu-
Ka TPOIIZIeT He3aMeUeHHOIL. JIIo/i OCTPafaloT MEHBIIE B PE3yIIbTaTe
YTEUKH U3 MECT MOPCKOTO XPAHEHHS 110 CPABHEHHIO C yTEUKOH U3 MECT
XpaHeHns B 6eperoBoil 30He. MapIpyThl yTeUKH MOTYT OBITH YCTAHOB-
JIEHbI IPH IIOMOLII HECKObKIX METOJOB 1 OITarofiaps 3HAHMIO XapaKTe-
puctuk pesepsyapa. Ha pucynke TP.8 mokasanbl HeKOTOpbIe OTEHIH-
aJIbHBIE Ty TH YTEUKHN U3 CONEHOCHOH (hopMarit. Eciu noTeHnmanbHbie

1 «(BecbMa BEPOATHO» — 9TO BEPOATHOCTD B 90-99 %.

MapIIPYThl yTEUKN N3BECTHBI, 171 €€ TMKBUAALIN MOKET ObITH aIaNTH-
POBaHa CTPATErnsi MOHUTOPHHTA I BOCCTAHOBHTEIBHBIX MEP.

OhpeKTHBHBIMA CTIOCOOAME YMEHBIICHNS ONACHOCTH, CBA3AHHOI
¢ pa30poCcaHHOIl YTEUKOH, ABJISTIOTCS TIIATENbHOE IPOEKTHPOBAHNE 1
BBIOOP MeCTa JJIs CHCTEMBbI XpaHEHNs], @ TAKXKE METOJIbI PaHHEr0 00Ha-
PYKeHUs YTeUKH (3KeNaTeIbHO 3a/101r0 10 Toro, Kak CO, JOCTHTHET 10~
BEPXHOCTH 3eMJIH). VIMerommyecs METO bl MOHHTOPHHTA SBIISIOTCS IIEp-
CTEKTUBHBIMH, OIHAKO HEOOXORMM OOIBIINII ONBIT /TS ONpPEAEICHNs
YpOBHeI 00HAPYKEHHS I pa3pemIeHns mpobiaemsl. Kak TOMbKO yTeukn
OOHApPYKEHBI, JITTS MX MPEKPAIIEHNS UM KOHTPOJIS IPUMEHSIOTCS Ol
PefeTIEHHbIE METO/IbI BOCCTAHOBJICHNSL. B 3aBHCHMOCTH OT THITA yTEUKN
3TH METOJbI MOTYT BKITI0YATh CTAHAAPTHBIE METOJIBI PEMOHTA CKBaKHI-
HbI 1iH m3Byiedenne CO, myTeM OTCEYeHNs ero YTeUKHN B HermyOoKmil
TOPH30HT NOJ3eMHbIX BOJT (cM. pucyHoK TP.8). IMeroTcs Takske METOfIbI
ynanernst CO, 13 10YB 1 TIOJ3EMHBIX BOJ|, OTHAKO MX IPUMEHEHHE SBIIs-
€eTcsl, BEpOSITHO, foporoctosium. HeoOxoumo npruoOpeTeHne OnbITa,
CBSI3aHHOTO C JIeMOHCTpaluell 3(h(eKTHBHOCTH U YCTAHOBIICHHS CTOH-
MOCTH IPHUMEHEHUS 9THX MeTO0B Ipu XpaHeHuu CO,.

Monumopure u nposepka

MoHnTOpHHT SBISETCS BECbMa BasKHOM YacTbio 00IIel CTpaTerny y-
PABIICHNS B YCIOBUSAX PUCKA B PAMKAaX IIPOEKTOB Fe0IOrHYECKOr0 Xpa-
Henns. CTaHfapTHBIE IPOLEAY PbI WM TPOTOKOIbI IIOKA HE pa3paboTa-
HbI, OJHAKO, KaK 0XHAETCs, HX pa3paboTKa Gy/IeT OCYIIECTBISATHCS 110
Mepe YCOBEPIICHCTBOBAHHS TEXHOJIOTUH H ONPEJCHSTHCS MECTHBIMH
PHCKaMI 1 IpaBuIaMu. B To ke Bpemst ipefinonaraercs, 4To u3mepe-
HHE TaKAX OIPEJIENICHHBIX TAPAMETPOB, KaK CKOPOCTD 3aKAUNBAHUS
NIaBIIEHNE B 3aKAYMBAIOIICH CKBAKMHE, OYMyT IPOBOMUTLCS OOBIYHBIM
o6pa3zom. [ToBropHas ceficMmyeckas pa3Befika 3apeKoOMeHjoBaa ceos
B KauecTBe 3(p(EKTHBHOrO crocoda I OTCAEKNBAHNS TO3EMHOM
murpanuu CO,. ITone3HbIMU MOTYT Tak:Ke OKa3aThCs TAKUE HOBBIE Me-
TOfIbI, KaK I'PABHTAIOHHBIE 1 dNEKTpHUYECKHe m3Mepenns. [Tone3nbim
JUIs HemocpefcTBEHHOro oOHapyxeHus yredkun CO, MOXeT ObITh B3S-
THE NPOO IPYHTOBBIX BOJ| U MOUBBI MEX]TY MOBEPXHOCTBIO M BOJHBIM
3epkaloM. B 3akaumBaromiue CKBaXKMHBI MOTYT YCTAaHABIHMBATHCS
naTunku CO, ¢ curHanusatopaMu s oOecneyeHus: 0e30IacHOCTH
pabounx u oOHapy:KeHUS YTEUKU. {151 0OHapy:KeHUS 1 ONpPENCNEHNS
00'beMa Ha3eMHBIX BBIOPOCOB MOTYT TAaK:Ke IPUMEHSIThCSI METOMBI, IIC-
TOJIb3YEMbIE Ha YPOBHE IOBEPXHOCTH. Hammune BbICOKOKaueCTBEHHBIX
HCXOJIHBIX JAHHBIX TOBBIIIAET HAJEXKHOCTh U PA3PELIAIOIIYI0 CIIOCO0-
HOCTb BCEX M3MEPEHMII 1 OY/IET HMETh CYIIECCTBEHHOE 3HAYCHHE JIs
00OHapyKeHNs HE3HAUNTENBHBIX YTEUEK.

ITockombKy Bce 9TH METOfIbI MOHUTOPHHTA ObLIN aJJalTHPOBAHBI
Ha OCHOBE JIPYTUX NIPUMEHEHHH, HEOOXOAMMO TPOBECTH X HCIIbITA-
HES M OLIEHKY B KOHTEKCTE T€OJIOTMYECKOr0 XPAHEHNS! C TOUKH 3PEHIST
HaJIe;KHOCTH, pa3pelleHns NpooiIeM 1 YyBCTBHTEILHOCTH. B pamkax
BCEX CYIIECTBYIOIINX MPOEKTOB IPOMBIIIICHHOTO 3HAYECHUS M 9KC-
TIEPUMEHTAJIBHBIX IIPOEKTOB UMEIOTCS IPOTPAMMBbI TI0 Pa3paboTKe 1
HCIIBITAHNIO 9THX 1 APYTUX METOROB MOHUTOPHHTA. B cooTBeTCTBIN
¢ tpe6oBarmsiMun PKMK OOH o npepcraBnennn nH(OpMAIHH O BbI-
Opocax 1 MOHHTOPHHTE, HEOOXOIUMBIMHY HJTH KEJIaTeTbHBIME MOTYT
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3akauanHblii CO, MUrpupyeT BBepx
o NafieHuio NacTa, YTo cnocobeTeyeT
MaKcUMarnbHOMY pacTBOPEHWIO 1
ynaenueaHuio octatouHoro CO,

A. lasosoe
aasnexve CO,
npesbIlLaeT
KanunnapHoe
Aasnexve, n CO,
npoXoanT Yepes
anesponut

B. YTeuka
csoboaHoro CO,
BBEpX BAOMb
cbpocansAB
BEPXHWA
BO/IOHOCHbI/
FOPU3OHT

Anesponut

Cbpoc

lMomeHuyuasnbHbIe MEXaHU3MbI yme4ku

D. 3akayaHHbIV
CO, murpupyet

C.YTeuka CO, B
BblLLIEpacnono-

E. Yteuka CO,
uepes nsoxo

JKEHHbIV BBEPX MO NafeHnto 3aKyMNOpPEHHYI0
BOAOHOCHbIN nnacTa, nosbILWaeT cTapyto
FOPU30HT Yepes3 nnactoBoe 3abpoLLeHHyto
paspbiB B [aBreHve un CKBaXWHY
nepekpbIBatoLLei NPOHNL@EMOCTb
nopoge cbpoca

BoccmaHoeumerbHbie Mepbl

F. EcTecTBeHHbIV
NoTOK pacTBopsieT
CO, B mecTe
koHTakta CO, n
BOZbl U MEPEHOCUT
€ro OT TOYKU
3aKpbITUSA

G. YTeuka
pacTBOpPeHHOro
CO, B aTmMoCchepy
WUnn okeaH

A. M3eneyeHue u
oyucmka
M003eMHbIX 800

B. N3zeneyeHue u
oyucmka
Mo03emMHbIX 800

C. YoaneHue CO2 u
rnoemopHoe
3aKka4dueaHue e
dpyaom mecme

D. Bonee Huskue
rokasamesnu
3akavueaHus unu
daeneHus

E. [MoemopHas
3aKyrnopKa CKeaXuHbl
uemeHmom

F. Nepexeam u
rogmopHoe
3akayueaHue CO,

G. [Mepexsam u
roemopHoe
3akayusaHue CO,

Pucynok TP.8. ITlorennmanbHble MapumipyThl YTEUKH H BOCCTaHOBHTENbHblEe MeTOfbl Anst CO,, 3aKayaHHOTO B CONEHOCHbIE (DOpMAIi.
BoccranoButenbHas MeTOKa OyIeT 3aBUCETh OT OTEHI[HAILHBIX MAPIIPYTOB yTeUKH, 00HapYskeHHbIX B pe3epsyape. (C pasperrenuns OLUTIIT)

TaK:Ke ObITb METOJ[bI MOHHTOPHHIA 00'bEMA XPAHSIIETOCS O] 3eMIIETH
CO, (cM. paznen 9). YuuTbiBasi ONTOCPOUYHBII XapaKTep XpaHEHHsI
CO,, MoxeT moTpe6oBaThCs MPOBECHAE MOHUTOPHHTA MECTa XpaHe-
HUSL B T€UCHHE [ITTHTEIbHBIX IEPHOJIOB BPEMEHH.

IIpasosvie sonpocwl

B Hacrosimee BpeMst paBoBast 1 HOPMATHBHAsT OCHOBBI 7SI XpAHEHMST
CO, B ipuOpeXHOI 30HE CO3AHBI CIIENNAILHO HE BO MHOTTIX CTPaHaXx.
CoOTBETCTBYIOIIEE 3aKOHOJATENIBCTBO BKIIOUAET 3aKOHOAATEILCTBO
0 He(pTH, 3aKOHOJIATENIBCTBO O MHTHEBOI BOAIE M HOPMATHBHBIE AKTHI
0 FOPHOROOBIBAIOIEI TPOMBIIIIEHHOCTH. BO MHOTHX CITyYasiX IMEIOT-
Cs1 3aKOHBI, IEACTBHE KOTOPBIX PACTIPOCTPAHSETCS HAa HEKOTOPBIE, HITH
TIOYTH Bee BONpochl, Kacatomuecs xpaneHus CO,. [Toka KOHKpeTHO He
PaccMaTpPUBAIIHCh BOIPOCHI O IONTOCPOYHON OTBETCTBEHHOCTH, TAKHE
KaK rmodabHbIe BOMPOCHI, cBsi3anHble ¢ yreukoi CO, B atMocdepy, a
TaKKe MECTHBIE MPOOIEMBI, CBS3aHHbIE C MOCTEACTBUAMHU IS OKpY-
XKalomeil cpefibl. PeXMbl MOHITOPHHTA 1 IPOBEPKH H PUCKH YTEUKH
MOTYT HTPaTh BaXXHYIO POJIb MPH ONMPENCNCHIN OTBETCTBEHHOCTH, 1
Ha000poT. VIMetoTcs Takske Takue (hakTOPbI, KaK JONTOBEYHOCTb HH-
CTUTYTOB, TEKYIINI MOHUTOPHHT 1 BO3MOXKHOCTD NIEPEfiaun HHCTATY-
IMOHAJIBHBIX 3HAHHI. CYIIECTBEHHOE 3HAUCHHE I7ISl TPABOBON OCHOBBI

B oOsnact Y XY nMeeT JoInrocpoyHast IepelekTHBa, IOCKOIbKY CPOKI
XpaHEHHS! 0XBAaThIBAIOT MHOTHE MOKONEHNS], PABHO KaK H Mpobiema
M3MeHeHns kiuMara. B HekoTopbix crpanax, ocobenno CIIIA, npasa
COOCTBEHHOCTH BCEX 3aTPOHY ThIX JIMI] IOMKHBI YIUTBIBATLCS C IPABO-
BOI1 TOYKH 3PEHH, TTOCKOJIbKY TOPHCTOE IPOCTPAHCTBO MPHHAMTIEXKUT
BIIaJC/blJaM HA3EMHOH COOCTBEHHOCTH.

Coracso 00IEM IPHHIAIAM OOBIYHOTO MEXAYHAPORHOTO Mpa-
Ba, TOCY/IApCTBA MOTYT OCYILECTBIATH CBOH CYBEPEHHTET Ha CBOUX
TEPPUTOPHSX i MOTYT IO3TOMY 3aHIMAThCS TAKIMH BUAAMH JIESITCIb-
HOCTH, KaK xpaHeHne CO, (Kak reolIornyeckoe, Tak i B OKeaHe) B TeX
pailoHaX, KOTOpbIe HAXORATCA B MX fopuciuKiun. Ecim, ofHaKo, xpa-
HEHHE NMEET TPAHCTPAHNYHBIE ITOCIECTBHS, TOCYIapCTBA HECYT OT-
BETCTBEHHOCTD 32 00ECTIEUEHHE TOTO, YTOOBI AEATEIBHOCTD B PAMKaX
WX IOPUCAMKII WIN KOHTPOIS He IPUUMHSIIA YIepO OKpysKarommel
Ccpefie APYTHX FOCY/IApCTB MM PAflOHaM, BBIXOISAIINM 32 IIPEETIbI Ha-
IHOHALHON FOPUCANKIIH.

B Hacrosuiee Bpemsi mMeeTCs HECKOIBKO OrOBOPOB (B NEPBYIO
ouepens Konserrms OOH mo MmopckoMy mpasy, a Takxke JIoHoHcKas
kouseHius'! n Konsentmst OCITAP'2), KoTopble MOTYT IPUMEHSITHCS
B oTHomeHnH 3aKaunBanus CO, B MOPCKYIO OKpYXAIOIYIO cpefy (Kak
B OKEaH, TaK 1 B TCOJIOTMYECKHE CTPYKTYPbI NOJCTIIIAIOMIEH TOBEPX-
HOCTH NPUOHHOTO Clost). Bee 9TH OroBOpsI ObIIM MONTOTOBIICHBI

11" KoHBeHIUs 110 IIPeI0TBPAILEHNIO 3arPA3HEHNs MOPs COpOCaMH OTXOJIOB 1 IpYTHX Matepraios (1972 r.) i ee JIoHAOHCK A IpoToKOI (1996 T.), KOTOPBIIT ellie He BCTYIHL B CITY.
12 KoHBeHIIHs 110 3L Te MOPCKOIT CPEfibl CEBEPO-BOCTOUHOM YacTi ATIAHTHUECKOTO OKeaHa, koropast Obiia mpuusta B [Tapuxe (19921.). OCITAP — aro cokparmene ot Ocno-ITapisk.
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0e3 koHkpeTHoro ydyera xpanenuss CO,. OueHka, INOArOTOBJIEHHAS
rpynmnoii toprctoB u nunreuctoB Kousewiuun OCITAP (oTHOCHTENBHO
CEBEPHO-BOCTOYHOM 4acTH ATIAHTHYECKOTO OKeaHa), HalpiMep, co-
JIEPXKUT BHIBOJ| O TOM, UTO B 3aBUCHMOCTH OT METOJ|A U LIENH 3aKaUMBa-
Husl, 3akaunBanue CO, B reonornyecKne CTpyKTypbl MOACTHIAIONIEH
TIOBEPXHOCTH MPHJIOHHOTO CIIOS M B OKEAH MOXKET ObITh CONOCTABIMO
C TIOJIOKEHNSIMH JIOTOBOPA B HEKOTOPBIX CIy4asix, TAKHX KaK CIydai
tpancnopTuposku CO, 1o TpyOOnpoBoAy ¢ CyIn. AHaJIOTH4Has OLEH-
Ka npoBoautes ceirdac Croporamu JloHpoHcKol KoHBEHIHIH. Kpome
TOTO, BJIOKYMEHTAX CIIELHAJICTOB I10 TOJIKOBAHUIO TPABOBBIX HOPM Jie-
naeTcs BbIBOJ 0 ToM, uyTo CO,, yaBiiBaHue KOTOPOro ObLIO OCYILECT-
BJICHO IPH 100bIUE HE(TH MM IPHPOTHOTO ra3a ¥ KOTOPBIH XPaHUTCS
B MOPCKOH reoliornyeckoit popmarimi (mofooHo npoekry Crieiinuepa),
He OYJIeT paccMaTpuBaThCs B KauecTBe «cOpoca» i MO3TOMy He OyeT
3amperaThest JIoHMOHCKOI KOHBEHITHEN.

06W€CMG€HHO€ eocnpusamue

OrueHka 0OIIECTBEHHOTO BOCHPHATHS YXY ABIACTCA MPOOIEMHON
113-32 OTHOCHTEJIBHO TEXHIYECKOT'0 I «OTAAJIEHHOr0» XapaKTepa 3TOro
BOIpOCa B HACTOSIIIIEE BpeMsl. Pe3ymbTaThl BecbMa HEMHOTOUHCIICHHBIX
YICCIIEJOBAHMII, TPOBEICHHBIX HA CETORHSIIHMII IEHb IO BOIpOcy 00-
IIECTBEHHOT0 BOCIPUATHS Y XY, I0Ka3bIBAIOT, YTO OOLIECTBEHHOCTD,
KaK MpaBmio, mioxo mHpopmupoBaHa o YXY. Ecim mrdopmanms
coobmaercs BMecTe ¢ nH(opManueli 0 IPyrux BapuaHTax CMATYeHNs
BO3JICTICTBNII Ha H3MEHEHHE KIMMATa, TO, COITIaCHO HEMHOTHM HCCIIe-
JOBaHUSIM, MPOBEJCHHBIM /IO HACTOSIIErO BpeMeHH, ¥ XY, Kak Ipa-
BIJIO, CUATACTCSI MEHEe OIIArONPUATHBIM BAPHAHTOM 110 CPABHEHHIO
C JIPYTUIMH BapHaHTaMH, TAKIMH KaK TOBBIIICHAE 9HEPreTHIECKOr0
KIIJ] 1 ucnosnp3oBanue NCTOYHNKOB 3HEPTHY UHBIX, HEXEIHN UCKONa-
emoe TomnBo. OpoOpenne Y XY, eciy OHO IMEET MECTO, IPOUCXOJIUT
CKOpEE <HEOXOTHOY,  HE € «3HTY3Ma3MOM». B HEKOTOPBIX ciTydasix 910
SIBIIAETCS CIENICTBUEM MHEHHUS O TOM, 4TO ¥ XY MOXET IOTPeO0BaThCS
13-3a HECTIOCOOHOCTH COKpaTUTh BbIOpOockl CO, HHBIMU CIIOCOOAMHU.
MMeroTcst CBIAETENBCTBA TOTO, UTO TEOJIOTMIECKOE XPAHEHHE MOKET
BOCIIPHHIMATBCS IONOXKHUTETBHBIM 00Pa30M, €CITH OHO OCYILECTBIISIET-
Csl COBMECTHO C ipyruMu 0oJiee XKeaTeIbHbIMU MepaMu. X0Ts o01e-
CTBEHHOE BOCIIPHSTHE H3MEHUTCS, BEPOSTHO, B OY/yIIEM, JAHHBIE OT-
PaHIYCHHBIX UCCIEOBAHNI HA CETOMHSIIHMI IEHb TIOKA3bIBAIOT, 4TO
HE0OX0AMMO GYJIET, BEPOSITHO, BHIOMHATD KAK MEUHIMYM /1B YCTIOBHS,
JUTsl TOTO 4TOObI OOIECTBEHHOCTD CYNTANIA YIABIHBAHIE W XPAHEHHE
CO, HajeKHOIT TeXHOIOTHEH HAPSAY C IPYTHMHE 60JIee XOpOIIIo M3Bec-
THBIMI BapuaHTaMi: 1) NoGabHOE H3MEHEHNE KIIIMATa B pe3ylbTare
JIeATETBHOCTH YENO0BEKa IOMKHO PacCMaTPUBAThCS B KAYECTBE OTHO-
CHTEJIBHO CEPLE3HOM MPOOIEMBI; 2) IOJKHA IPU3HABATHCS HEOOXOJIH-
MOCTb 3HAYHTEIBHBIX COKpamennil BeiopocoB CO, s yMEHbBIICHIS
ONaCHOCTH IM00aIBHOTO H3MEHEHNS KITIMATa.

Cmoumocmp 20402U4eCK020 XPAHEHILA
Texnomornn 1 060pyOBaHKeE, UCTIOMb3YEMBbIE [T T€ONOIMIECKOTO

XpaHEeHN s, MIPOKO TPUMEHSIOTCS B HE(DTETra30BO0i IPOMBIIIIEHHOC-
TH, TTO3TOMY OIIEHKH CTOMMOCTH 3TOTO BAPHAHTA XapAKTEPU3YIOTCS

OTHOCHTEJIBHO BBICOKOIl CTENEHBIO JOCTOBEPHOCTH B OTHOIICHUH
€MKOCTH XPaHEHUS B HIKHEM TIpejieie TEXHHUECKOro MOTEHIHaa.
B T0 3xe Bpems nMeeTcs 3HAUHTENbHBIH INANa30H I N3MEHUNBOCTD
CTOMMOCTH BBUJIY ICHCTBUS TAKIX KOHKPETHBIX /IS JAHHOTO MECTa
(hakTOpOB, KaK Geperopast 30Ha 10 CPAaBHEHHIO C MOPCKOI, IITyOHHA
IJ1acTa ¥ TEONOrMYECKHe XapaKTePUCTHKH (hOpMaIUH-XPaHUIHIIA
(HampuMep, MPOHUIIAEMOCTb i TOJIUHA (POpPMAI[HH).
PemnpeseHTaTHBHbBIE OCHKH CTOMMOCTH XPAHEHNS 3aKaqaHHO-
ro CO, B CONEHOCHBIX (POPMALIUSX W BIPAOOTAHHBIX HEPTAHBIX I
ra30BbIX MECTOPOXJCHUSX HAXOAATCA, KaK MPaBHJIO, B Tpefieax
0,5-8 momn. CIIA/TCO,. Pacxons! Ha MoHHTOpHHT B pasmepe 0,1-
0,3 pomr. CIIA/TCO, BI10TCS JOMOTHATEIBHBIMI. CaMOil HU3KOM
CTOMMOCTBIO XPaHEHHSI XapaKTepU3yI0Tcs GeperoBble, HErMyooKne
pe3epByapsl ¢ BBICOKOI IPOHUIAEMOCTBIO H/HIIM MECTA XPAHEHHS, B
KOTOPBIX BO3MOXKHO IIOBTOPHOE HCIIONb30BAHNE CKBAXKIH I HH(Pa-
CTPYKTYPHI ACHCTBYIOMAX HE(TIHBIX H Ta30BBIX MECTOPOXK/CHHIL.

Ecanu xpanenne conposoxpaercst [IMH, TIMYM unu (moTeHImans-
HO) TOBbIMEHHBIM u3BNeyeHnem rasa (ITAD), To skoHOMHYECKas
croumocTb CO, MOXET CHU3UTD 0011y10 cTouMocTb ¥ XY. Mcxons u3
AHHBIX 1 ITeH Ha He()Th B mepuof o 2003 T., TOBbIMEHHAs J0ObIYa He-
¢ st [TMH B 6eperoBoii 30He ¢ xpanernem CO, MOXeT faTh Ync-
Tyto mpulbLTH B pazmepe 10-16 gost. CIIA/rCO, (37-59 o CHIA/
TC) (BKJII0YAst CTOMMOCTH reosiornyeckoro xpauenus). [lo [TMH u
[TNYM, koTopble HAaXOAsATCS I0Ka B CTa/{UK Pa3padOTKH, OTCYTCTBY-
eT Kakas-mbo f0CTOBepHast MH(POPMALHS O CTONMOCTH, OCHOBAHHAS
Ha (paKTHYECKOM OmbITE. B M000M cityyae, ojHaKO, 9KOHOMHIYECKasi
BBITOJla OT MOBBIIIEHHOTO IPOU3BOCTBA B 3HAUMTEIBHON MEPE 3aBH-
CHT OT IieH Ha He(pTh 1 ra3. B 9TOM OTHOLIEHNN B TUTEPATYpE, MOCIY-
XKHBIIEH OCHOBOII 7St 3TOTO JOKJIaja, HE YUNTBIBAETCS TOBbIIIEHNE
MHUPOBBIX LieH Ha He(pTh 1 ra3 ¢ 2003 I. ¥ mpeanonaraeTces, 4To LEHbI Ha
HedTh paHb! 15-20 o, CIIIA 3a 6apperns. B ciydae moBbimennst
TIeH B TEYEHNE CPOKa ICACTBHS poeKTa Y XY, SKOHOMHUECKast CTO-
nvoctb CO, MOXeT 0Ka3aThesl 6oiee BRICOKOH 110 CPAaBHEHHIO C TOI,
KOTOpast COOOI[AETCS B HACTOSIIIEM IOKYMEHTE.

6. XpaHneHue B OKeaHe

[MoTenunansubimM BapuanToM XpaneHust CO, aBisieTcs 3aKaulBaHUE
CO, moczie ero yiaBIuBaHUS HEIOCPENCTBEHHO B [IIyOMHHYIO 4acThb
okeaHa (Ha riyOunbI 6osee 1000 M), e Gonblast ero 4acth 6yeT
M30IIMPOBAHA OT aTMOC(EPBI B TCUCHHE CTONETHIH. ITO MOXKET ObITH
NOCTUTHYTO TIOCPEACTBOM TpaHcnopTuposku CO, no TpyOonposo-
JlaM HJIH Cy[laMH K MECTY XpAaHEHHs B OKEaHe, I7ie OH 3aKaunBaeTCsl
B BOJISTHON CTOJIO OKeaHa WM Ha Mopckoe fHo. [locme artoro pac-
TBOpeHHBIH MWin pacublIeHHb CO, CTaHeT YacThi0 TI0O6ATBHOIO
nukia sogopopa. Ha pucynke TP.9 noka3anbsl HEKOTOpbIE OCHOBHbIE
METOJIbI, KOTOPbIE MOTYT IPHMEHSTHCSA. XpaHEHNE B OKEAHE CIIle He
IPHMEHSIOCh H HE JIEMOHCTPHPOBAJNOCH HA 3KCIEPHMEHTAIBHOM
YPOBHE 1 10 CHX TIOp HAXOJUTCA Ha 3Tane necueoBanuil. Tem He Me-
Hee, TPOBEJICHBI 3KCIIEPUMEHTHI Ha MecTaX HeOOMBIIOro MaciTaba,
1 B TeUEHNE 25 T MPOBOJUINCH TEOPETHUECKHE, TA0OPATOPHbIE
MOJIeTIbHbIE HCCIeoBaHms neseBoro xpanenns CO, B OKeaHe.
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Pucynok TP.9. MeTonib XpaHeHHs B OKeaHe.

Mexanuzmvr u mexnonozus XPAHeHUsl

Oxeanbl OKpbIBatoT 6osee 70 % MOBEPXHOCTH 3EMIIH,  UX CPEMHSS
rnyouna coctasiseT 3 800 M. [TockobKY ABYOKHCh YITIEPOHA MOXKET
PacTBOPATHCS B BOJIE, IPOUCXOAAT ecTecTBEHHBIE 00MeHbI CO, MEXY
atMocgepor 1 BOJOM Ha yPOBHE TOBEPXHOCTH OKEaHa, KOTOPBIE IPo-
JIOJXKAIOTCS 10 JOCTIKEHNs paBHOBECHS. B cirydae mOBbINIEHNS at-
Moceproi kornenTtparmn CO,, gonomanTensabiil CO, TOCTeeHHO
nornomaercst okeaHoM. Takum 00pa3oM okeaHaMu ObL10 NOIVIOEHO
okonio 500 T'CO, (140 I'rC) u3 061ero KOMMIECTBA aHTPONOTEHHBIX
BbIOpocoB B 1 300 ['tCO, (350 I'rC), BbiGpoleHHbIX B aTMOChEpY 32
nocnepane 200 met. V3-3a MOBBImeH:S aTMOC(EPHBIX KOHIIEHTPAIIHIT
CO, B pe3ynbTaTe IeSITENBHOCTH YeTI0BEKA [0 CPABHEHHIO C JOMHIYC-
TPUATBHBIMI YPOBHSIMH OKEaHbI TOTJIOMAIOT B HACTOSIIEE BpeMs
CO, B o6beme nopsiika 7 ['CO,rox! (2 TrCorox?).

Bonbmas vacTh 3TOH ABYOKHCH yIiiepofia OCTAeTCs ceiryac
B BEPXHHX CIOSX OKEaHa H NpPHUBENA K HACTOSAIIEMY BPEMEHH K
ymensmennto pH Ha yposre nopsiika 0,1 Ha MOBepXHOCTH OKEaHa
6marogaps KncroTHoMy xapakTepy aeictsus CO, B Bofe. Ceronus,
OFIHAKO, HE OTMEYaeTcsl MPaKTHYECKH HUKaKuX u3MeHeHnit pH B
OKeaHCKUX rybnHax. CoriacHo MpOrHO3aM MOJIENell 3a MocIeny-
IOIHE HECKONBKO CTOJIETHII OKEAHbI MOTIOTAT B KOHEYHOM HTOTE
Oonpiyto yacts CO,, BBIOPOLIEHHOTO B aTMOC(EPY, OCKOIbKY
CO, pacTBopsieTcs Ha ypOBHE IIOBEPXHOCTH OKEaHA 1 3aTeM Tepe-
MEIINBAETCS C ITTyOMHHBIMH BOJlaMH OKEaHa.

Her npakTiyeckn HUKaKOro (pU3MIECKOro Mpefiena ToMy 00beMY aH-
tpomorenHoro CO,, KOTOPBI MOKET XPaHHTHCSA B OKeaHe. B To ke
BpeMs B MacliTa0e ThICSUENeTHs 00bEM XpaHsLerocs rasa Oyer 3a-
BICETH OT PABHOBECHS MEXKTY OKeaHOM 1 aTMocepoit. CTabumn3anus
arMoc¢epHbIx KoHnenTparmit CO, B mpegenax 350-1 000 ppmv Gyzet
03HayaTh, 9T0 0T 2 000 g0 12 000 I'TCO, GyneT B KOHEYHOM HTOTE OC-
TaBaThCs B OKEAHe, eCii He OYET MPOBOANTHCS KaKOT0-1H00 CIel-
anbHoro 3akauusanus CO,. ITOT MaNa3oH NMPECTABIAET IO3TOMY
BepxHHI mpeaen emkocTn XpaneHus CO, B OKeaHe MOCPENICTBOM aK-
THBHOTO 3aKaunBanus. Ha 3Ty eMKocTb OyyT TakXe BO3JEHCTBOBATD
(haKTOPBI OKPYXKaIoLIeil CPefibl, TAKHE KK MAKCHMAJIbHO IONYCTAMOE
mmenenne pH.

Kak ananmu3 pe3ynbTaToB HaOMIONCHNI 32 OKEAHOM, TaK H MO-
JIeJH TOKa3bIBAIOT, 4T0 3aKaynmBaeMbiil CO, GyeT H30MUpOBaH OT
arMoc(epsl Ha MPOTSKEHNN N0 MEHbINEH Mepe HECKOMbKUX COTEH
JIeT, ¥ 4TO Ta OIS, KOTOpasi COXpaHseTcs, Oy/ieT YBEeIHIHBATHCS
0 Mepe yBenuueHus rayOnHbl 3akaunBanus (cm. tadmuny TP7).
Wpen, cB3aHHbIE C YBETMUYEHNEM COXPAHAEMOH JIOMH, BKII0YAIOT
obpazoanne TBepabIx rupatos CO, u/mnn xupkux ozep CO, Ha
MOPCKOM JIHE, @ TAKXKE PACTBOPEHNE TAKHX IIETOUHBIX MIHHEPAIIOB,
KaK M3BECTHSK, U4 HelTpamm3anun kuciaotHoro CO,. PacTBopenne
TPHPORHBIX KAPOOHATOB, €CIH OHO SIBISIETCS MPAKTHIECKH BO3MOXK-
HBIM, MOXET YBENMUUTD CPOKH XpaHeHus 1o npudnuszutensyo 10 000
JIeT, P 3TOM CBOJATCS K MUHUMYMY n3MeHeHus B pH B okeaHe u
napruansHoM fasinennt CO,. OfHaKo nogo6HBI OAX0N MOTpebyeT
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Taoauna TP.7. Jons CO,, yaep:KuBaeMoro npy XpaHeHUH B OKEaHe, OJTy4eHHAas MyTeM HMUTAINH C HCTIOIb30BAHNEM CEMH MOJielel, CBsI3aHHBIX ¢ OkeaHoM, st 100-

JeTHEr0 CpOKa MOCTOSIHHOTO 3aKaYMBAHUS HA TPeX pa3HbIX riyonHax HaunHas ¢ 2000 .

I'nyouna 3aKauynBaHus
Tog 800 m 1500 m 3000 m
2100 0,78 = 0,06 0,91 + 0,05 0,99 + 0,01
2200 0,50 + 0,06 0,74 £ 0,07 0,94 + 0,06
2300 0,36 + 0,06 0,60 + 0,08 0,87 £ 0,10
2400 0,28 + 0,07 0,49 + 0,09 0,79 £0,12
2500 0,23 £ 0,07 0,42 + 0,09 0,71 £ 0,14

OOIbIIAX KOMMYECTB U3BECTHSAKA M IHEPTHH IS IepepabOTKH Ma-
Tepranos (IpUONU3UTENLHO TAKOM Xe MOPAROK BETHUHHbI, YTO
KONMYECTBO HA TOHHY 3aKauuBaeMoro CO,, KOTopble HEOOXONUMBI
J1s KapOOHM3AIME MIHEPAJIOB; CM. pa3fied 7).

Tocaedcmeus u pucku 048 IKOAOUU U OKPYICarOUeli cpedbl

3akauuBanue Heckonbkux I'TCO, IPUBERET K CYILECTBEHHOMY U3MEHE-
HIIO XAMUT OKeaHa B pailoHe 3aKaunBaHm, a 3akaunBanue coter ['TCO,
BBI30BET €IIie GONTBIINE I3MEHEHNS B PAIIOHE 3aKAIMBAHMUS 1l B KOHCUHOM
ATOTe SBUTCS IPHYNHON CYIIECTBEHHBIX H3MEHEHHI MO BCeMy 00beMy
oKeaHa. VIMuTaIun mpy oMoy MojieTied, peioaraorye BbIopoc 13
cemu MecT Ha riyouse 3 000 M 1 XpaHeHue B OKeaHe IpH YCIOBHH OCY-
mectBiaenns 10 % Mep Mo CMATYEHMIO BO3EHCTBIS C IENBIO CTAOWTH3a-
min CO, Ha ypoBHe 550 ppmv, TpOrHO3MPOBAIH H3MEHEHAS KHCIOTHOCTH
(m3menenus pH) Gonee uem Ha 0,4 B mpubmmsutensho 1 % o6beMa oke-
aHa. [To cpaBHEHHIO € 3THM B CITyJae CTAOMITH3AIMA Ha ypoBHE 550 ppmv
0e3 XpaHeHHs B OKeaHe n3MeHeHne pH Ha MOBEpPXHOCTH OKeaHa OLeHH-
BAIIOCh TOKa3ateseM, mpesbimatomum 0,25, BCIECTBAE PABHOBECHS C
noBbIIeHHsIMI KoHTIeHTparmsavu CO, B armocdepe. B mobom crydae
mMeHenue pH B pepenax 0,2-0,4 siBiiseTcd 3HaUUTEIBHO OOIBLIMM 110
CPABHEHHIO C JOMH/YCTPHAIbHBIMU H3MECHEHHUSIMU KHCTOTHOCTH OKEAHA.
3a cToneTHs IepeMEIIIBAHNE B OKEAHE IPUBENIET K YTPATE H3OMSIIH 3a-
kayarHoro CO,. [To Mepe BbIX0ia K TOBEPXHOCTHBIM BOJaM OKEaHa BCE
Gompimx KommyectB CO, 00MmmpHBIE paHoHbI OKeaHa OYIyT MOCTENIEHHO
CTaHOBHTBCS HCTOYHNKAMHU BBIOPOCOB B aTMocepy. OTCYTCTBYIOT flaH-
HbIE 0 KaKIX-TH00 MEXaHN3Max HEOXKHTIAHHOTO MM KaTacTpo(uyecko-
ro BeIOpoca 3akayanHoro CO, u3 okeana B arMmocgepy.

JlaHHbIE O9KCNEPUMEHTOB CBHUAETENLCTBYIOT O TOM, 4TO JIO-
Oapnenue CO, MOXET NPUYMHUTH YIEPO MOPCKMM OpraHU3MaM.
BosperictBus nosbimenHbIx yposreit CO, W3y4Yamnch TIaBHBIM 00-
Pa3oM BO BPEMEHHBIX MACIITa0axX {0 HECKOMBKUX MECSIIEB IIPUMEHI-
TENBHO K OT/IEMBHBIM OpPraHm3MaM, KOTOpPbIE KUBYT Y OBEPXHOCTH
okeana. HaGmrofiaemble sIBIEHIS BKIIOUAIOT CHIKEHHE TEMIIOB Kallb-
1u(UKANIA, BOCIPOM3BOJCTBA, POCTA, CHAOXKEHMS IMPKYISAPHBIM
BOJIOPOJIOM M MOOMIIBHOCTH, a TaKXKe IMOCTEICHHOTO YBEITMYCHHUS
CMEPTHOCTH. B HEKOTOPBIX OpraHM3Max 9TH BO3AEHCTBHS CUNTAIOTCS
OTBETHOI peakmueil Ha HeGombimme fodaskn CO,. Hacrymienne He-
MEJIIIEHHO! CMEPTH IPENONaraeTcs Heflaieko OT TOUEK 3aKaIiBaHUs
i 03ep CO,. Eiie He n3y4eHbl XpOHUUYECKHE NOCIEACTBHS IIPSIMOrO

3akaunBannst CO, B OKeaH 1715 OKEAaHCKHX OPraHH3MOB WITH 9KOCHCTEM
B KPYITHBIX OKEAHCKHX PETHOHAX 1 HA IPOTSXKECHNUN OOIBIINX CPOKOB.

B riyOuHHBIX 4acTAX OKeaHa He MPOBOAMIOCH HIKAKHX KOHTPO-
JHPYEMBIX 3KCIEPHMEHTOB € 3KOCHCTEMAMH, O3TOMY MOXET ObITh
MlaHa JIAIIb NPEIBAPUTENbHAS OLEHKA MOTEHINAIBHBIX NIOCIECTBHI
ma1st akocneTeM. OXUjaeTes, UTo 3Th MOCIEACTBHS OYYT YCHINBATLCS
o Mepe yBemmuenns KonnenTpanuil CO, n ymenbuenns pH, ofHako
XapaKTep MOFOOHBIX MOCIHECTBHI SBISETCS HETIOHATHBIM B HACTOS-
1ee BpeMs, 1 1I0Ka He ONpefeIeHbl KaKue-mub0 KpHTEpHH, Kacatomli-
€csl OKPY3KaIolIeil CPefibl, C HENbIO MPEOTBPALIEHHS MTaryOHOTO BO3-
neiicTBusl. B HacTosmee Bpems He ICHO Takxke, KaKiuM 06pa3oM BHJBI i
3KOCHCTEMBI AN THPYIOTCA K YCTOMYMBBIM XHMHUECKIM H3MEHEHUSIM
1 CMOTYT JIH OHH CENIaTh 3TO.

Cmoumocmo XPAaHeHUs 8 OKeaHe

HecMoTps Ha 0TCYTCTBHE KAaKOTO-THOO0 ONbITa B 00J1aCTH XPaHEHUS B
OKeaHe, ObIIIH TIPENPUHATHI ONPEIETICHHbIC OMBITKH C IEbIO OleH-
KH cTonMocTH 1poekToB xpaneHnst CO,, B COOTBETCTBHH C KOTOPbI-
mu BbIOpoc CO, 0CyLIECTBISIETCS HA MOPCKOM JIHE MIIM B OKEAHCKUX
rny6unax. CroumocTs yiasiuBanus 1 Tpancnoptuposku CO, k Gepe-
TOBOI1 INHIUY (HANIPEMep 110 TPyOONPOBOaM) He BKITIOYAETCS B CTOH-
MOCTb XpaHEHHS B OKeaHe. B T0 3ke BpeMs B CTONMOCTb XpaHEHNs B OKe-
aHe BKITIOUEHBI PACXOfibl HA MOPCKHE TPYOOIPOBOJBI MM CY/A, TLTIOC
T00bIe ONOMHATENbHBIE PACXOfibl HA SHEPTHIO. Pe3tome cTomMocTn
XpaHeHns B OKeaHe faetcs B Tabumme TP.8. T nups! moKa3bIBAIOT,
4TO IPH KOPOTKUX PACCTOSHUSAX OOnee JIemeBbIM OY/IeT BaphaHT CTa-
IHOHApHOTO TpybompoBofa. [t Gonee 3HAYMTENBHBIX PACCTOSHHI
TpuBIeKaTeNbHee OY/IeT BapHaHT ABIKYINETOCs CY/{HA W TPAHCIIOP-
THPOBKA CYHOM J10 IIIIAT(HOPMBI C TOCIEYIOIIIM 3aKaqHBAHIEM.

Hpaeoebte acnekmowl u 06M€CM6€HHO€ socnpusamue

['moGabHbIe i perHoHaIbHBIE JOTOBOPBI IO MOPCKOMY TIPaBY H MOPC-
Kol okpy:Katometi cpefie, Takne Kak OCITAP u Jlori0HCKaS KOHBEH-
L[S, PACCMOTPEHHbIC paHee B pasfiesie S MPIMEHHTENBHO K MeCTaM
TeONIOTHYECKOT0 XPAaHEeHHS, TAKXe BIUAIOT Ha XpaHEHHE B OKEaHe,
TIIOCKOJIBKY OHH KacaloTCsl «<MOPCKOIl 30HbI». B 00eHX KOHBEHIUAX
IIPOBOJIUTCS PA3IHINe MEXY IPUMEHSEMbIM METOOM XPaHEHHS |
LIENbIO XpaHEH ) 1715 YCTaHOBJIeHUs TIpaBoro craryca xpanenus CO,
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Cnoco0 xpanenns B okeane

100 k™ ot Gepera

Crounmoctp uncroro 3akayannoro CO, (roan. CIIA/1CO,)

500 kM ot Gepera

CranuoHapHbIA TPYOOIPOBOJ

[IBuxymeecs cyano/mnargopma®

31
13-16

* CTOMMOCTD BapuaHTa C IBIKYIIAMCS CYTHOM IPHBOAMTCS 714 r1yOunH 3akaunBanus B 2 000-2 500 m.

B okeane. [Toka, ofHaKo, He MPUHATO HAKAKOTO PEIICHMS OTHOCH-
TEJBHO IPABOBOTO CTATYyCA [IEEBOTO XPAHEHHS B OKEAHE.

BecbMa HeOOJIBIIOE KOMMYECTBO UCCIENOBAHMH OOIIECTBEHHOTO
BOCIIPHATHS, B KOTOPBIX paccMaTpuBalcs Borpoc o xpanennn CO, B
OKeaHe, CBIICTEIBCTBYET O BEChMa INTOXO0H HH(POPMIPOBAHHOCTH 00-
IIECTBEHHOCTH Ha TY TeMY W e¢ 3HaHNS. B T0 3Ke BpeMsI, 10 TaHHbIM
HEMHOTTX IPOBEICHHBIX 10 HACTOSIIETO BPEMEHH HCCIEOBAHMIL, 00-
IECTBEHHOCTH BBICKA3bIBAET OOIMBIIE OTOBOPOK B OTHOIICHNN XpaHe-
HIS B OKEaHe 110 CPABHEHMIO C T€0NIOT MIeCKIM XPaHEHHEM. JTH CBIie-
TENBCTBA MTOKA3BIBAIOT TAKXKE, YTO OTHOIICHHE K XPAHEHMIO B OKEaHE
MEHSIOCH TI0 Mepe MOMYUYeHNs GOBIIEro KOIMIecTBa NH(OPMATIHH;
B OJTHOM 13 CCIIEJOBAHIIT 3TO PUBENO K OONMBIIIEMY TPA3HAHAIO Xpa-
HEHIS B OKEaHe, a B IPYTOM HCCIEOBAHNN PE3YIbTaTOM SBHIOCH €TI0
MeHbIIee PIU3HAHNe. B maTeparype Takke 0TMEYaeTcs, 4TO BOSHHK-
JTa «3HAYATENbHAS ONIO3AINS» B OTHONICHNN TPETIAraeMoro 3Kcie-
pumenTa 1o Bbiopocy CO, B TuxoM okeae.

7. Kapﬁolmaauvm MHUHEPAJT0B 1 NPOMBIIIJICHHO€
HCNOJIb30BAHUE

B aTom paspene paccMaTpuBaroTCs Ba JOBOJBHO PA3HBIX BapHaHTa
xpanenust CO,. IlepBbIM sBIsIeTCS KapOOHU3ALUs MUHEPAJIOB, IPU
KOTOpOII 671arofiaps MCIOIB30BAHIIO XUMIUecKuX peaknmit CO, mpe-
o0pasyeTcs B TBEpAble HeOpraHuyeckue kapooHaTsl. BropsiM Bapu-
QHTOM SBISIETCS POMBIILIEHHOE Hcnonb3oBaHne CO, mbo Hemnoc-
PEfICTBEHHBIM 00pa3oM, MO0 B KAYECTBE HCXOHOTO CBIPbS AN TPO-
U3BOJICTBA PA3TMIHBIX YIIIEPONOCOAEPKAIIIX XHUMIIECKHX BEIECTB.

Kapboruzayus murepanos:
MEXHON02UA, NOCAOCMBUA U CIOUMOCTb

Kap6onmsanus Munepanos o3Havaet ukcanmo CO, ¢ NCIomb30Ba-
HHEM IIEJOYHBIX 1 IIETOYHO3EMENbHBIX OKCHJIOB, TAKMX KaK OKCHJ
maruust (MgO) 1 okenp kasbiius (Ca0), KOTOpbIe MPUCYTCTBYIOT B CH-
JIMKATHBIX MOPOJiaX ECTECTBEHHOTO IPONCXOKICHNS, TAKHX KaK cep-
TIEHTHH ¥ OJIMBUH. B pe3yinbrate XNMMIUECKHX PEAKIMil MEXAY STHMH
BewectBaMi 1 CO, OJy4atoT TAKUE COEUHEHNS, KaK KapOOHaT Mar-
Hug (MgCO,) 1 kap6onar xanbuust (CaCO;, 00bIMHO H3BECTHBIA KaK
U3BECTHSK). KommiecTBo OKCH{0B METAIITIOB B CHITHKATHBIX IOPOJAX,
KOTOpBIE MOTYT ObITh HAiliCHbI B 36MHOI KOPE, ITPEBBIIIACT KOTHYEC-
TBa, HeoOXomuMbIe 715t (pukcanun Becero CO,, KOTOpBIH 6yeT Ipons3-
BEJICH B PE3YNIbTATE CKUTAHMS BCEX MMEIOMINXCS 3a11acOB HCKOMAeMO-
IO TOIUIHBA. DTH OKCHIbI TAKKE IIPUCYTCTBYIOT B MAJIBIX KOJIMYECT-

BAX B HEKOTOPBIX IIPOMBIIIICHHBIX OTXOf]aX, TAKHX KaK IIJIaK 1 30712
Hepxkageromer cramm. KapOoHu3amnusg MIHEPATIOB JaeT KpeMHE3eM I
KapOOHATbI, KOTOPbIE XapaKTEPHU3YIOTCSI CTAOMIBHOCTBIO B TEUCHHE
TIPOJOIKATENbHBIX TIEPHOAIOB BPEMEHN M KOTOPBIE MOTYT TOITOMY
YRAJATBCS B TAKNE MECTA, KaK CHJIMKATHBIC IIAXTbI, M TIOBTOPHO
HCTOJB30BAThCS VTS CTPOUTENBHBIX Hened (cM. pucyHok TP.10), xors
TN0700HOE TOBTOPHOE UCTIONB30BaHNE OY/IET, BEPOSTHO, HE3HAUNTENb-
HBIM 110 CPaBHEHHIO C IPOM3BElEHHbIMI KommyecTBamu. [locie kap-
oonmzauuu CO, He Oyper BbIOpackiBaThes B atMocgepy. biaropaps
9TOMY BPSIJL T OTPEOYETCS MOHUTOPHHT CBAJIOK, @ CBS3aHHBIE C ITHM
puckn OyfyT BecbMa Hu3kumu. Ha 3ToM panHeM aTtamne pa3paboTKu
TPYAHO OLEHHUTH NOTeHNHaN XpaHeHns. OH OyJeT orpaHudeH fonei
CHIINKATHBIX 3aIacoB, KOTOPbIE MOTYT TEXHHYECKH OKCILTyaTHpPO-
BaThCS, IPOOIEMaMIL, CBSI3aHHBIME C OKPYXAIOIIEH CPENOH, TAKIMH
Kak 00'5eM OTXOJI0B IPORYKIIHH, @ TAKKE TPABOBBIMHU 1 COLIMANLHBIME
OTpaHNYEHISIMH 10 MECTY XPaHEHHSL.

[TponecckapOOHN3ALNN MITHEPAJIOB IPORCXORUT €CTECTBEHHBIM
TyTeM U U3BECTEH KaK «BbIBETPHBAHHE». B Ipuposie 3ToT mporece
TIPOMCXOAUT BEChbMa MEJJIEHHO; TO3TOMY OH JIOTXKEH ObITh 3HAUH-
TEJBHO YCKOPEH, ISl TOTO 4TOOb! OBITh IPAKTHYECKH OCYIIECTBH-
MbIM MeTofioM XxpaneHnst CO,, KOTOPbIH yTaBINBAETCs U3 AHTPONO-
TeHHBIX ICTOYHUKOB. B 91011 CBS3M HcceoBanms B 06mact Kap6o-
HU3aIUH MIHEPAIOB COCPEOTOUEHBI HA MTONCKE TEXHOIOTHUECKIX
€c110co00B, Oarofapsi KOTOPHIM MOTYT ObITh JOCTUTHYThI CKOPOCTH
peaKuuy, MPaKTHUECKH TPIMEHIMBbIE [T IPOMBIIIICHHDIX IEleH,
a cama peaknus cTanet 6onee 3(h(heKTHBHOM B MIaHE TOTPEOICHAS
oHepruu. TexHonornst KapOOHU3ALNI MIHEPAJIOB C HCIIONb30BAHH-
€M TIPHPOHBIX CHJINKATOB HAXOJUTCS HA MCCIE0BATEILCKOM 3Ta-
Te, OHAKO HEKOTOPbIE MPOIECChI, B KOTOPBIX IPUMEHSIOTCS TPO-
MBIIIIEHHbIE OTXOMbI, HAXOSTCS HA JEMOHCTPALHOHHOM 3TaTle.

Kommepueckuii mporecc motpebyeT 100bI4H, [POOIEHHST 1 000-
TalleHNs] MIHEPATOCOAiEPKAIMX Pyl I X TPAHCIOPTHPOBKH Ha Tie-
pepabaThIBAIONINE MPENIPHUSTHS, NONYYAIOMUe KOHIEHTPHPOBAH-
Hb1il toTok CO, u3 ynapiuBaiomei ycranoBku (cM. pucynok TP10).
Pacxon sreprim B mponecce Kapborm3ammi coctaBut 30-50 % mor-
HOCTH YJIaBIMBAIOLIEH YCTaHOBKH. C y4ETOM JIONOTHUTENIBHBIX HEP-
retHyeckux notpe6HocTel s ymapimBanms CO, cucrema YXY ¢
kapOoHM3aIumell MIHEPaIoB OTpebyeT ncXofHoi aHeprin Ha 60-180
% OoubllIe B pacueTe Ha KUJIOBATT-4ac [0 CPAaBHEHUIO CO CTaHAapT-
HOH 3HEPTeTMIECKON YCTAHOBKON 03 yIaBIMBAHMS WM KapOOHH3a-
MM MIHEPANOB. DTH SHEPTeTHUECKHe MOTPeGHOCTH 3HAYMTENTHHO
TIOBBIMIAIOT CTOMMOCTb B PacueTe Ha TOHHY MPEOTBPAIIEHHBIX Bbl-
opocoB CO, st cucteMbl B 1emnoM (cM. pasped 8). CaMbIM JyqiuM
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Pucynok TP.10. Drans! npomecca, cBS3aHHbIE ¢ KAPOOHN3aLHEl MIHEPAJIOB U3 CHIMKATHBIX IOPOJ HIIH IPOMBIIITIEHHBIME ocTaTKaMi. (C paspemenns Esponeiickoit

CETH 110 BOIPOCAM KOHKYPEHIIUN.)

TIPEMEPOM, H3YUEHHBIM JI0 HACTOSIIErO BPEMEHH, SBIISIETCA BIIAKHAs
KapOOHU3ALMS MPUPOJHOTO CHIIMKATHOTO onuBHHA. ONEHOUHAs CTO-
AMOCTB 3TOT0 Tporecca paBHa mpubmmsuTensHo S0-100 gomn. CITA/
yycras MuHepaii3osarHas TCO, (TONOMHATEIBHO K CTORMOCTH YIIaB-
nuBaHus 1 TpancnopTHpoBkH CO,, a TaKKe ¢ y4ETOM JIOMOTHATENb-
HBIX 9HEpreTHIeckux norpedHocreii). [porece KapOoHU3AIUN MITHE-
paioB moTpe6yet 1,0-3,7 TOHHBI CHIIMKATOB HA TOHHY TMOJVIEXKAIIETO
3axoponernio CO, 1 faet 2,6—4,7 TOHHBI MEHEPaIoB Ha TOHHY CO, st
XPaHEHNs,, KOTOPbIE OTXKHbBI ObITh yAAIEHBI B KAUECTBE KapOOHATOB.
[Toatomy 3T0 SBATCS KPYITHOI OTepariieil ¢ BO3EHCTBIEM Ha OKpyKa-
IOLIYIO CPEJTy, AHAJIOTHYHBIM BO3JICHICTBUIO COBPEMEHHBIX KPyITHOMAC-
IITaOHBIX HA36MHBIX pa3paboToK. CepIeHTHH TaKXe 4acTO CONEPXKHUT
XPU30TII, SIBISIOMIAICS TPHPOJHON pa3sHOBHAHOCTBIO achecta. Ero
TIPHCYTCTBHE NOTPEOYET TO3TOMY TAaKHX MEP II0 MOHUTOPHHTY 1 CMSIT-
YEHHIO TMOCIE/ICTBHM, KOTOPbIe NIPUMEHSIOTCS B TOPHOJOOBIBAIOLIIET
npomslmieHHOCTH. C JIpyroil CTOPOHSBI, TIPOAYKIMS KapOOHU3AIIH
MEHEPAJIOB He COREPKUT XPH30THIIA, IOCKOMBKY OH SIBISETCS Hanbo-
Jiee XUMHUYECKH aKTHBHBIM KOMIIOHEHTOM ITOPOJIbI I COOTBETCTBEHHO
TIEPBBIM BEILECTBOM, KOTOPOE IPe00pas3yeTcs B KapOOHATSI.
[Tposicuenus Bce eme TpeOyeT psijf BOIPOCOB, MEPEN TEM Kak
MOKHO OYJET JaBaTh KaKue-MuO0 OLEHKH MOTECHI[NANA XPAaHEHHS TPH
KapOOHM3aIII MEHEPAJIOB. DTH BOIPOCHI BKITIOYAIOT OLEHKH TEXHH-

4ECKOIl OCYIIECTBIMOCTH X COOTBETCTBYIOIINX 9HEPreTHIECKHX TOT-
pe6HOCTEIl B KPYIHBIX MaciITadax, a TAKXKE B TOH 4aCTH CHIIMKATHBIX
3aI1aCOB, KOTOPBIE MOTYT TEXHHUECKH I 9KOHOMHYECKH 3KCITyaTH-
posatscs s xpanerns CO,. BospeficTrie Ha OKpyKalomyro cpefy
TOPHOROOBIBAIOMIEH AIEATENHOCTH, YaleHHE OTXO0B U XpaHEHHE
TIPORYKIMA Tak:Ke MOIYT OTPaHMYMTb MOTEHIMAN. B Hacrosmee
BpeMsl HEBO3MOXXHO ONPEJIENNTh TO, B KAKOI CTEIEHN MOXET ObITh
HCMOTb30BaHA KapOOHN3AIMS MUHEPAIIOB, IOCKOMBKY 3TO 3aBHCHT OT
HEH3BECTHOTO KOJIMUECTBA 3a11aCOB CHIINKATOB, KOTOPbIE HEBO3MOX-
HO pa3pabaThIBaTh C TEXHIUECKOI TOUKHU 3PEHHS, 2 TAKXKE BOIPOCOB,
CBSI3aHHBIX C OKPYXAIOIIEH CPEfjoil, TAKNX KAK OTMEUCHHbIE BBILIIE.

HpOMblLMﬂEHHble 8UObL UCNOAbIOBAHUSL

[Tpomblunennslie Bujib! uenonb3osanus CO, BKIIOYAIOT XUMUYECKHE
1 Ouosornyeckue nmpouecchbl, B KoTopbix CO, BBICTYIAET B KavyecT-
BE peareHTa, Takne Kak MPOIEecChl, TPHMEHIeMbIe TPH MPON3BOJIC-
TBE MOYCBUHBI I METAHONA, @ TAKKE PA3NHIHBIC TEXHONOTHIECKHE
TPAMEHEHNS ¢ HEMOCPECTBEHHBIM Hcnomb3oBanneM CO,, Hampn-
Mep B CaJiOBOJICTBE, XONOJMIBHOM OOOPYAOBAHWH, TPH YIAKOBKE
NAIEBBIX MPONYKTOB, CBApKe, B HAMMTKAX W OTHETYIIATENAX. B
Hacrosmee Bpems CO, HCOMb3yeTCs BO BCEM MIPE B KOMMYECTBE



npubansutensio 120 MrCO, B rox (30 MrCrrox!), uckitouas mc-
nonb3oBanue st [IMH (pacemarpuBaetcs B pasfene 5). bomnbiuas
€ro yacthb (2/3 001ero KonuyecTBa) HCNOIb3yeTes TS IPOU3BOJICTBA
MOYEBHHBI, KOTOPast PUMEHSIETCS! B IPON3BOJICTBE YIOOPEHMUIT U Apy-
rofi mponykuun. Onpenenernoe kommdectBo CO, OOBIBAIOT U3 IPH-
PORHBIX CKBAXXWH, X 4aCTb 00pa3yeTcst N3 MPOMBIIIIEHHBIX HCTOYHN-
KOB — TIaBHBIM 00Pa30M BbICOKOKOHIIEHTPHPOBAHHbIX HCTOYHIKOB,
TaKMX KaK YCTAHOBKH JIJIsl IPOM3BOJICTBA aMMIAKa i BOJOPOia, — B
kotopbix CO, ymaBiuBaeTcsl B KaUeCTBE OHOTO U3 3JEMEHTOB IIPO-
W3BOJICTBEHHOTO IIpOIiECcCa.

[Tpombimnensblie Bufbl ucnonp3oanust CO, MOTyT, B IPUHIH-
ne, cnocodctBoBaTh ToMy, yToObl CO, He nomafan B atMocgepy,
TOCPENICTBOM €TI0 XpaHeHNs B «XIMHYECKOM IIyJe yriepopa» (T. e.
3aMac yriepoyocofepKaliell mpoOMbIILIEHHOH TPOAYKIWH). B T0 Xe
BpeMsI B KaUECTBE MEPbI 110 CMSTUECHHIO BO3JCHCTBHI Ha N3MCHEHNE
KJIMaTa 9TOT BapHAHT HMEET CMBICI TOMIBKO B TOM CITy4ae, €CITi KO-
n4ecTBo 1 cpok xpanenus CO, SBISIOTCS 3HAYNTENBHBIMA, @ TAKXKE
€CII IIPOUCXOJIUT PeallbHOE UTOroBoe cokpaleHue Bbiopocos CO,.
XapakTtepHbIil cpok km3HA Gombireil yacti CO,, KOTOPBIH HCTIONb-
3yeTcsl B HACTOSIIIEE BPeMs! B POMBIILIEHHBIX MPOLECCAX, CBA3aH CO
CpOKaM! XpaHEHHS OT HECKONBbKUX JiHEH 70 Mecsues. [locie atoro
XpaHsUmiics yriepon okucistetcs n npespamaercs B CO, 1 BHOBb
BbIOpacbiBaeTcs B arMocgepy. [1ofo0HbIE KOPOTKHUE CPOKH HE HUMEIOT
CYIIECTBEHHOTO 3HAUEHNS JJIsl CMSATUCHHUS BO3/IENICTBIS Ha N3MCHEHHE
kimMata. Kpome Toro, o6uias mugpa mpoMbIILIEHHOTO HCIONb30Ba-
Hust B 120 M1CO,'ropr! siBIIsieTcst He3HAUHTEIBHOM 110 CPABHEHUIO C
BBIOPOCAMI 13 OCHOBHBIX aHTPOTIOTEHHBIX HCTOYHHKOB (CM. TaOIHAIy
TP.2). XoTst HEKOTOpBIE MPOMBIIIIEHHBIE MPOIECCHI 00ECIEUNBAIOT
xpaneHue He6oabIoi o CO, (B 0BIIEH COKHOCTH TPUOTH3UTENb-
10 20 MTCO,'Toj1") Ha CPOK JI0 HECKOJIBKHX IECSTHIIETHI, 00IIee KO-
JHYECTBO AOITOCPOYHOTO XpaHEeH) (B MaciTade BEKOB) COCTABIISET
ceituac opsifika 1 MTCO,'rojr! it MeHbiie 6e3 KaKux-Ti0o nepenek-
THB 3HAYUTEIBHOTO YBEINUEHNUS 9TOTO 00'bEMA.

E1me ofHIM BasKHBIM BONIPOCOM SBIISIETCS BOIPOC O TOM, MOTYT
JIM IIPOMBILIIEHHbIE BUfbI Hcnonb3oBanns CO, npusecTu K oOLie-
My UTOTOBOMY coKpamieHuto BbiOpocoB CO, IOCPENCTBOM HX 3a-
MEHBI IPYTUMHI TPOMBIIIICHHBIMI MPOLECCAMH WM MPOJYKIHEH.
ITpaBuibHast OLEHKA 9TOTO MOXKET OBITh JaHA TOIBKO MOCPENICTBOM
PAcCMOTPEHHsI TPAHUI] OMPEJENECHHONl CHCTEMbl C TOUKH 3PEHHS
SHEPreTHYECKNX 1 MaTepHajbHbIX 0aJaHCOB MPOIECCOB C MCIOMb-
3oBaHneM CO,, a TakxKe NPOBEJEHNEM NIOAPOOHOr0 aHalM3a LUKIa
KM3HU npeparaeMoro Bufa ucnonbssoBanus CO,. Jluteparypa B
3TOi 007IACTH SIBISETCS OrPAHHUEHHOIL, OJHAKO U3 HEe CIEMYET, YTO
OIlCHKA TOYHBIX IU(Pp SBIAETCS TPYAHOH U YTO BO MHOTHX CITy4asx
TIPOMBIIIICHHBIE BUbI HCTOJIB30BAHMS MOTYT IIPHBECTH CKOpee K
YBEJINYEHHIO 00LIero o0beMa BbIOPOCOB, @ HE K HTOTOBOMY COKpa-
mennio. Beuy HeGombimoit fomm yaepxuBaemoro CO, HeGombIITE
00'bEMBI HCIOJB30BAHNS U BO3MOXHOCTb TOTO, UTO 3aMEHA MOXKET
TIPUBECTH K BO3pacTaHuto BbIOpocoB CO,, MOXKHO CIENaTh BBIBOJ O
TOM, YTO BKJIaJi IPOMBIILIEHHBIX BIOB Hcnonb3osanns CO, nocie
€r0 YIaBIUBAHAS B CMATUCHNN BO3JEHCTBHUII HA H3MEHEHHE KITNMaTa
OyfieT, KaK IIPeANoaraeTcsi, HeOObIINM.
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8. CrouMocTh 1 5KOHOMHYECKNH MOTEHI[NAJ

IMpumenenmne TexHomormit Y XY B GyAyIneM B CpaBHEHNN C IPYTAMH Ba-
PHAHTaMH CMSATYCHHS BO3[IETICTBHII TAPHIKOBBIX Ta30B OY/ICT B 3HAUN-
TEIBHOH Mepe OMPEENSATLCA CTPOrOCTBIO OyAYINX TPeOOBAHHI B OT-
HOIIEHNH KOHTPOIIS BBIOPOCOB MAPHUKOBBIX Ta30B 1 MPEJTIONAracMoll
CTOUMOCTBIO cucteM Y XY. B aToM pasjiene B IepByIo Ouepeb aeTcs
pestome obmer cronmocTrt Y XY [T OCHOBHBIX BAPHAHTOB 1 TEXHO-
JIOTMYECKUX PUMEHEHHI, PAaCCMOTPEHHBIX B IPEMBIAYIINX pa3fielax.
TepMuH «CTOMMOCTB», HCMIOMb3YEMBbII B 9TOM pe3toMe 1 IOKIAfE, 03-
HAYaeT TONBKO PHIHOUHBIE IICHBI, HO HE BKITIOYAET TAKYIO BHEIIHIOK
CTOMMOCTb, KaK HAHOCHMBI OKpY>KafomIel cpefie yuiep6 i Gomee mu-
POKIE COIMAbHBIE PACXOJIbI, KOTOPBIE MOTYT OBITh CBA3AHbI C HCIONb-
30BaHueM Y XY. Jlo HaCTOSILEr0 BpeMEHH [OYTH HUYETO HE JIENAI0Ch
JUTSL OLCHKN ¥ KOJIUECTBEHHOTO ONPEIEICHNsT TAKO! BHELTHEH CTON-
mocTu. 3ateM Y XY paccMaTpuBacTCs B KOHTEKCTE aJlbTEPHATUBHBIX
BApUAHTOB 1715 IMTOOATBHBIX COKPAIECHIIT TAPHAKOBBIX Ta30B.

Cmoumocmuo cucmem YXY

Kak oTMevanoch paHee, IMEETCS CPABHUTENLHO HEOOMBIION OMBIT
B 00J1aCTH COUCTAHNS YIaBINBAHMSA, TPAHCIOPTHPOBKH M XPAHCHUS
CO, B paMKax TOJHOCTBIO HHTETPHPOBAHHOI cucTeMbl Y XY. U xotd
HEKOTOPbIE KOMIIOHEHTBI Y XY y2Ke IPUMEHSIIOTCS 111 ONIPENIENEHHBIX
TPOMBIIUICHHBIX TPAMEHEHAH B CTPAHAX C PA3BATHIM PHIHKOM, ¥ XY
TIOKa HE HUCTOJIb3YeTCs B KPYIHBIX SHEPIOYCTAaHOBKAX (IIPHMEHEHNE C
HAaUOOIBIINM ITOTEHINATIOM).

B nmrepatype mprBoaRTCS BechbMa IIMPOKHH ANANa30H CTONMOCTH
KOMIOHEHTOB Y XY (cM. paspielnibl 3-7). DTOT [inana3oH o0bsICHIETCS
TIIaBHBIM 00Pa30M H3MEHUMBOCTBIO (DAKTOPOB, XapaKTEPHBIX 71 OIl-
PEefIeTIEHHbIX MECT, 0COOCHHO XapaKTepPHCTHK KOHCTPYKIHH, (DyHKIH-
OHMPOBAHNS 1 (PHHAHCHPOBAHHS 9HEPrOYCTAHOBOK HIIM IPOMBIIIICH-
HBIX IPENPHSTHI, Ha KOTOPBIX ACONB3yeTCs Y X Y; THIIOM  CTORMOC-
TBIO ACIONBb3YEMOTO FOPIOYET0; HEOOXOIMMBIMHI PACCTOSHUAMH, MEC-
THOCTBIO 1 KOJIHYECTBAMH, CBSI3aHHBIMI ¢ ne