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@7Izbel 2471419 di712e] miEE thiTEE 29 7 Avheld 20059 HH g A2 E3| 2 FelA] 23).
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AT} AEE eate] §lE AR BATt dof o] &2 ke 544 dddger 58 FAAQ HAE wA =/
o Bxe A 22 Fzo] digk ojakdlekad A g3 Jg W AL FAEEE vl el on)E
o2 AEsgin).
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Abstract — Anthropogenic emissions of greenhouse gases, particularly carbon dioxide(CO,) which arises
mainly as wastes from the fossil fuel burning processes, are causing global warming. The effects of global
warming become increasingly felt all over the world including sea level rise and extreme weather. The more
direct consequences of the elevated atmospheric CO. on the ocean is the acidification of the surface ocean
which brings a far reaching adverse impact on the life at sea and probably on the whole ecosystem of the planet.
Improvement in energy efficiency and use of alternative energy sources are being made to reduce CO, emis-
sions. However, a rapid transition to alternatives seems unachievable within a few decades due to the constraints
on the associated technology and socio-economic factors in the world, since fossil fuels make up approximately
85% of the world's commercial energy demands. It has now been recognized that capture and geological seques-
tration of CO, could significantly reduce its emissions from fossil fuel utilization and therefore provides the
means to rapidly achieve large reductions in CO, emissions(excerpts from London Convention, LC/SG 28,
2005). In Korea, well-developed sedimentary basins are spread over the vast continental shelf and slope regions,
whereas, the land is densely populated and limited in area. Consequently, the offshore area is preferred to the
land for the sites for geological sequestration. The utilization of the offshore area, however, may be subject to
international agreements including London Convention. In this paper, the recent trends in technologies and reg-
ulations for CO, capture and geological sequestration are described to encourage its applications in Korea.
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‘ﬂ% obel HAZkAE o183k e A, Hdft A
2 F2ole AFAE B Aol 2L, At e 98
= }t A7)2 A zES sk WHHS eb) WAkl AES Al
AspA Ak Fae w71 1,800cc F AR 1km 58

3k d] 2F 200 g oJAtslERAE wllé: gtk (London Metro, 2005
d, 59 27U}, Albrecht [2001]). ©} 33 oUx] ARE %;10]% d
o B9 AAPE 2 = glek feve} @7] S0 1961d
9] 1,772,991 MWhellA] 2004132] 327,180,369 MWh ISSHH o]
2% Z7¥8E3ATt. 20043 AA) HHE 2131 AR} 44.4%, H
A1o) 40.0%, 58] 0.9%, 7B} 14.7%7} AHE-E 7 QohEH=rA
A} http//www.kepco.cokr), T <JAEEEAE viEs= WA
o] Aol Ankd xpAskaL Qick. f-fuite) & oliksleka &
2 20050 506 WElk Bo] & Ao® RyET gt} o Ql
T AdAF B oF 1089 oliteteaE wiEshe Aot At
A5 2 A=A AL, http://wvew.kepco.co.kr). FAA A L.
2 2002 715 & olAksleba HlERES 25,575 WTk E(6.9GtC)
o] 3 (http://cdiac.esd.ornl.gov/trends/einis/tre_glob.htm), ©] #|&%
& G wiEgo R Fleld ofF 3.7 Edolrt. 79k HetaL
Qe 3R 7)o BHEEI olslRl 0] oF Mrblekg F43t

I Qle} o] gA] sk di7] F2o o dEeka] S7hE AAlE
a2 FRF ATdskE gkste] ghovt oz Isle] s A
7ol SR 1Y, AAA &Aoo Sk )1, S i
gjefol AMstE T Qlo] 1 Fafi7t 1A o2 ek gl
A AF2dsle] 7 290 2471412 wiEo|t)

Ik o g A EAS AR '3 F A H71EL Rl
EAAA, AF 5 %M*’é—"— AR F 7 9 3 HFH
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olct. wabd xE o= Qs @l 4E-g Haslslr] 93 @E
ge] Adgke] el H71EY] At A, ] AGgel F
A, 70 oo R 97 AR, FaE 2 o, ey A5,
a8 HFHoR BE k] aXE Fof 571 &3¢
HEdhe cAlolh & A& E300 e A2 +28 £l
t o] H7iEwale] yEdo|t}. A hgt o)t ofat
Fekao) A9 7]z WEo|ch dlatslehid] A9t AR
o] AAEHA ar skl ik x| 4jo] B0z 7k X2l w
€ $3 9Pl Lo g

1.1 O|2ERERAN| 251 X|tofets AR
olabalekrt 2|7 Ewol g A LFEA i1, 7]
-r?-lloiw 23t 93hg sk Bzlolrt. ojakshekiol Bt A
FAl] DY HES a0t o At AdEH
(°k 1750LﬂtH) ol olatstekAE th7] F o] 280 ppmv
olglar, 11 01%8 Z7lslo] 1959d<= 316 ppmv, 19994 367
ppmy, 20043 377 ppmvE Z7FskL 1T FH o= vid 1.4 ppmy

Z7Fek Sivk. dAlel di7] & olksigkd 52 A 47
22 37 24nhd Fako) ZABIIE A B} o] B2 508
B Qlch 3 AF ALE Qg o|alateks viEe- oF 23 7]
7HE(Gt, 10°0]ct. $HE olalslghits Al oMo a7t
Bor ol A2 BHELG o) m UL AAR LS L WB
Qo). ti7] £ olikslebirt dloknr) ¢ Wow o s
EgEnt. s dA 7|2 wiEE olaketekas] AHNke F
3}l Q)tH(Sabine et al. [2004]) H oo] o|AlBlEAS F4El= ok
slopegal sloke] wldsial elel 2j3tel 3k o)
SN, Ren S ol e, o
) oltaheizel Ulgt $F§o) adta, B34S
s @%%ﬂ EEF0) Pa3) woll, EoI5A Bt
20417100l AFHF71-E oF 0.6°C F7HIT E3 Wate) =)
BEAT 2 Pasigieh BRHSEE ok 15 om ek 8
o APFE Z80 Yok 1 9 B4 K9, RN, F )L

SN TS, A FHZEAY, 233K episode) 71{}«1 24
HE

0115}‘%&]}

Zfﬂ‘ﬁ‘)l% FlFA e Aol ‘146132 FIL Qick AdA ] 2=
4 7L Slijk FA 7k, FA &4, BT B, 5 s
Z71 Solch. &l A AA ok mld 25 Wuk 29 o]
olgA W& g olikshetart ok
LEZ(pHYF oA At Al 8
ok BZ9] pHe A EY (1750 1850 )0} A B TE 0.1 9] HolA
Art. & FaolZo] 30% F7HE Alo|t). wpebA <A R

oPSIEAE HiESHA HW 210090 W] 9 olitEtea
557} 540~970 ppmv7t & Zo® oAAFE A, F 800 ppmvt ©

oo 3l EEE|e] fETI|EAE o 2% 7D, ©to)
22 60% AL pHE 0.4~0.7 ¥9 A3 gk 205037

ol olZ 3 AkE, /N § wibdE FRE R AEEY F
37} 7MNERE Ao ode) 53] A SES Ak &
ob\] ‘:'_/] o];}}@)\})ﬁ [e] 7{_4 }:‘il— %_1.:_ Z:L—/P—% 7)‘101U:](Feely et
al.[2004]), A ENA AlRS= “’01?‘;&1101] EEYE B U
Eof| & 4TS AR oE mH|A & A
Z3ljoke] A3l A= 7)1% Bﬂﬁ}aﬂzﬂ %;@@—g— =8 =
AL AP FAAZT

1.2 2k5 2o}
olel gt A T sl lgk A Putel] AW $49%E YA
Zolct, 2y HaAl AA

718 o] o2 giex 13

AA o= 9] oF 85%7) MR FEHL 0T R, AR, A
A7k, M TR duAd e w&6] diAlshs 22 AlAl A
Aol v 2 FAE T4 Fare 2A|elE ol Zlolh
B8 oUA 885 ®oli A AUA LS olfshes AEL
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og o Zdls ARk 4ldlol ojalslek AT FHEAlF|E et
T}, BA 2@zl HYAFIE Hete] AR YT} sk
o ERIAE AAIA e X3 7 F Aozl 3t

AL 4 9 7 wiRel A9 R

A nEE Q) &3 T, 7163 SHelA B o
TFAlo)tHBacastow et al[1995]; Nakashiki [1997], IPCC, 2005).
HAEAME= 39T A9 Y= 7 Aol ek o)t
g2 E EA8Y A AFZ A2 (geological storage =&
geological sequestration)*]7]:= 2108 ®WQIt},

o] AlYgL B3] dfA 9] NAF2E o8 Hfelle IA
Aoz ZAA o] Fslth(Ametistova et al. 2004). ©]o]]
ok FAFR1 A H Q) )T A s 7] 38 3F oF(United
Nations Framework Convention on Climate Change, UNFCCC)
3} g4 F 2] A ZARLF (Carbon Sequestration Leadership Forum,
CSLFpel1 A7 |72 #2718 4 7|et 249 7% A% 3
ke k=] #ok dvg e et 197239 21 1996 21734 (Convention
on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter, 1972)2} =743 &3l H 2F(United Nations Convention
on the Law of the Sea, 1982 UNCLOS)®| §Jlt}. o|Fo % #
7152 FF7ol e FA] hEQ] A F k] JFo] Fas)
I FA AESA olrkslerAs siokA A A T2 Aol tigt
2|7} A8 Folrk. UNCLOSE ¥7] & =Altis &8
& Aokzol @3tar Qlom of71x9 Aol Mol
ofm|ict.

A 1A 71FelA =eldivhs AR o)tk 4] A
A 2 A} AFgs] @41 VR SEeleS ugith
a2 @ AN AR olakslekie] siA AsAeE 9
g FAE 817] Aol ol gt Htel tist =AY A8
B E HES D FEFAEA T A2E sk Aol |
HE Zlojt}, & AdojM = olibalerA] T AA =z A
il 3| THE %S Ay 8 ¢
sk 718 A8E TEk, SaelA 7hee A
EA| oo gt 2 du|HoZ dtaa) g}
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2. O|AFSIERA IE] QI X| &L Z=0| CHSH
ZHE|(CCS) Yot

2.1 OAIBIEMA FEZ

ZAe] HE olilslekis Ao § sl @Yd, 31H,
BN, W, 7iAAX S, Stk ahE A olF wdelA wiE
3k o itERAE AAIF R F olkslga wiER] 1/38 A
A3k, #i7]7 2ol L o|AlElERAE Belshes Vo i
A o]Ar3lerA A A (precombustion decarbonization) 7]&E-S A%

o AAZEAS] FHE wol] A8 EeEY
A8z Hl oln] ARGt §lom, ahAgg el A Skt

AR O] AS vha o|ASlRkAR e B& AN BRE A1
(oxyfuel) G2ollX 9] o|Alslels Y Vet dB-= A83}E o
AUk webA olikelgka X4 7|ed dAlelxE EXSH: 7)ol
v T o2 JHE Foltk(www.cslforum.org). F-2lUElol A E
Ha7|es x| doz olibslgra A7t gl HuEr|Erdrkide]
FH7e sk Q)1 (http://www.cdrs.re kr) SHOEFAME T3
9 g AYuRIE FE 39t 2% o)ikslgkA
SIAl HEE T Q)ekedl, Svensson et al.
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2.1 O[AkSIEMO| KRR Az

oIS AN F Sl AT RE AYdeS, o4
7123, QRS Folth, A Chemical Geologyd] 53 &
2 olidstgaA i3 A3at4 FHo] thEol Fri(Oelkers
and Schott [2005]). Zlete WHL F2 oJASFAE Jgdo
2 QYA E S (brine filled aquifer)o]tt Bl -FH5(depleted
oil field reservoir)oll U3, oJAkalekAE 1 AT (1) &
#2183 (hydrodynamic) 2 2, (ii) €3l (solubility), T8I (iii) %
£4 07 FolE(mineral trapping)Eo] A ;. A ek ¢l
EL oA E Z1A 2YAIRA FEE Fapdol e g
7N (cap rock) oFlel] Ashs Aojrt. ST EFL: A 8
Holuy A[-5 xghet FAl olibsteAE E3rA B F
£ Zolth. FEERL GIEFEL] FHS e Akl &
2T 5 TSR oAEREAE HATAT)E Holtt, o)F £
T Efo] 71t gol| o iIRAE ke = Qe How
7FE I 912U (Oelkers and Schott [2005]), A H& 0.2 H4=9) 3}
g4, 4 5 20 uet g ¢ Qls Aofrt Ed Fdd
oISt FEShE A e 5 ol dlE E9 o)Aks)
TS MEigel Fshd, AR B2 ol digte] F3tE
ol ojatsgtart Agel FaE wge fyA7)a gial
oll, fed Wes Fast] AT 5 Qv w
off olARsleAE Fshe WS dALS0] & F
T FES 0T ol AT A
|§HH) BE, T2 A GEERE 35 Yol
FE2] Aot} ol R AE AT A st
ok AFel " obalgaE Y728 E o)
A, @A AFAelA] gl AR g
T8} G 31|97 Bralads X F(reservoiry, d
07 AZF oSl AT} wiE gk TPshA, A2
HEES AR ¢ S W W8] A0 . &, A
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th, AR ATRAL A AT
= 21 AT SFE HolA 3
F 9l ti7| 2 wiEE AR fﬂ%}ﬂ A Slnk olE

7 olF rE2
olbshEA FRloR AT AV lpmﬂ%i%iﬂ uﬂ—'ﬁ_roﬂ =R
ol galgoen o e T ok B8 el TR 23
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Mo g olidseA FQlE ol vE &k ol @
s BN AP AlEAY A7) o] Har gl
@ Fx)

2.3 O|AkslERA X Sl K& 2= Ze| Al
AA7IAZRE A3 o|ibsleldE R e Al F
%9 Al 19900l A2k Sefe]i Ha -3 (Sleipner North
Sea licence)2] ~EE @ A (Statoily#} ~1 T2 EolT) 1990 &

3] A5 &efo]3Z U (Sleipner West offshore gas-condensate field)
AR AARE SAE00E e 72 1 3
st AA7ol oF 9% E3E o] aksteka - AASER] & A

2 A #BElE £ 3 - E sl AsfelA zﬂﬂsh— At
A& PIsIsith AlAEolel T ol iRk oF 19T E0F
olatatetr & wiEEEY 3%el AFshs F ol
At A 2 go] 2sloA] Z1FxIgtel =7t ©aA(1991d

Al 2ol

EAHT WAl olksiRke | B ok vlsh 402yt )
T e ATE Wobd], TAE olLS Sl T )

et afjA] ARGl 94AeE Fol==S(saline aquifer)el] U3t
o A7l Weks Ak =ik A48 A7) 7 ke
7Vt Aog AgESIh

19963 AEIEQ Arl= 23 olilslekdh ¥4 Aol AlA &
%2] sjAE 800 m sl Y= FhrE g} F(Utsira
formation)ol] th&t olakalebd Al /& AlAkEIiTt. 199635
T T -t

Sleipner A

CO; Injection W ell

Sleipner East
Production and Injection Weils

S

Fig. 1.0]4aleka Bajo}aeeieinl

(—l:._liqi%/\ AE2o) o].H afeke] zlo)
&} oF 800 mell AXITHE]

= ok 800 e $-X|2H(Utsira) 5= dF 4d
Eim A &, LC.2/Circ.439).

s - U

E] 20044714] oid 14
ES A=A = 9le 2
[2005]) £&to]3z E] £
Absterd =4 34
4& SAZEE 25
PE MHXE 5
Ak,
E 7] ol viEs

AWt CO, UL, Hdf 22 G CO,
710 7 H7}1E 51 9l (Portier and Rochelle
Z#Z&(Sleipner T platform)oll 4] ARE-€ ©]
BT oFI(MDEA) &7o|t}. o] tiif X &

Golzl B3| FUFol HA& g &
Ul 7‘}74] Azrshe A 243s] oz Yol
ol e AE 'Zr detn Aelsh= AR 39 ojatgheka
= TR 80U o] A7 dasigivt

g FM mlp

o
0

31 EIIE'

ulae 20029 thEgo] 5 108 F2 vlselA wiEEE &
ANAE 18% AFsHe FEE AASSith o] B2 @]
it A & : )
kA8 2, A, @3] 37k] #werE 238k itk (Carbon
Sequestration, National Energy Technology Laboratory, http:/
www.netl.doe.gov). 1] X 5-2] A7 X2 72 (Carbon
Sequestration Program)e A& Fzol] G507 ol E
ZAe3) 9% 715 ANEE 20128704 @52 ARE FYPsia
AUtk 715 Tl AAK, G, <F %i"é, T, tE 8,
g AAR 5= X
WRHE AYE TR AS 1%}—% *é/\]f?l‘ = Al#olth(Klara
et al.[2003]). 2B A=A FA T ds] AESKL Tk,
Bergman et al.[1997]; Heinrich[2002]).
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2003\ Zof] G FH= FF 50 ol AAA ol abslehs )
& AA(20033)2] TN 60%E FHETHE offudA] WA
E uzkalginh. S ulE e 20003 5.2) 550 Wk EollA 2050
o= 240 Wuk BEo g 7hESleE Zlo] ExEolth(Parliamentary
Office of Science and Technology POSTNOTE 238, March 2005).
CCS W& Qzle Wro] AAGRES 2px|3lv)y s <k 12%,
Az o] FEEA| g Aol oF 50%E FEslor &
ZoF st ik a2la " AARSEE CCSHRie] 7]
Aol YR oltsheks iRkl oF 40% oldg 2
7% & 9 o AUk Uk

"

3.3 7lLic)
stcle] wE oAAN Ex A(GHG) Wl&< 2008-
201267k 1990%12] 6%E 53k ziom. o] B3E @As}
l

71 % O}OW 0%31 7 erEel #3
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o goiglE slojobsitt. o|gA 2AA g X8k
Z1A ) A olaksheka H. =
Ade 4= 917) wlEo)tH(Shafeen et al.[2004]). A% Aok &
x| AurEo] AFEE 100 Gt CO, Q! A7 43k Q)
(Bachu and Adams[2003]).
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F7o VA BES B 19999 VEoE N2
4582 WYF B CO©| L OIF 56.7%%] 259.8 Wivt =o] He
a)elx] HlEgt. o] HolA viEsE oakaeiavt Ay
o) =k, 3 iRl E & A wid SullEe
2l 100-115¥RRES] ojAteheig 2|} APzl #73sh
1, 8748 0 7 A&7)538 T2 (Environmentally Sustainable Sites
for CO; injection, ESSCNE 6571F T H 3l tHAUSGEO News.
2003. Tssue 69).
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P
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pui

LR
2 2 rlo

4 R
EES

5=
QUL 1991 ofHE ol akekaE /2 H Aelsh 3

Q] "/HTZ AT S At 7]l kel whish A
kol £3F5} 1tk (Handa and Ohsumi[1995]). o17]1A& &
9] FeAlel] gEeo] ATz oigt ARAlE AT)ghc) A
£ 3t A7 AT 2 (Research Institute of Innovative Technology

for the Earth, RITE) £4 0% olAlglgks aiulers 7143l
AT, \EAT] AIHARICZ Minami-Nagaoka A7k~ 7of &t
M) Fh -2 A8 20033 725 E 2005d 12714 £ 10,400
E o] ekAE A3} 1100 mol] AXE 60-m FA AlYE
(Haizume Formatlon) 2 12 m FAY Frde 94810k 18
I NS BETE AAE] FUE ofbshea A TS
At} 20049 10823Y AT 6.8 TFRYX|Z0] Niigatax|9-& 7
EfsIS1 oLt o] 2 15t o] xk3lekA FEE LoubA| YkTH(Yamagata
[2005]). o} olle] olakalgha HhAL=ELE 23.3 mol COykg
H,00] 1 ©]% BEA A (mineral storagey= 21.3 mol COxkg H.0
24 90%E AAITTHZwingmann et al [2005]). Y2AH ] EX
£ 7009 CO, & AFAe sk Aol o) 2001d Y24 F
okt wljEZe] souliel sigEct.

4. 0| MBI SH A XIZ T2 He ol Cf 5t
=ZH X = M=o HE

oldsleA] A Azl ARRME AR thFE @ A
Zepolup F7PEE oF Qlth. 11 olfii= o] ARle] AEE: A0
S SAA 02 T3t Aol Hohe wAle ohsid. 1
Holle E78hi ofe] FAFoRE0] AMBelr] AT vhe} o]
01 AR Avbeltt. aFolM e A A el ek o)Atk
Ag] Aol T2 AL A He AW Foks F4HCE
}\EL‘\F]E—J—X}‘ gt

4.1 H7|2 i £7] rdl HI= LA

gloke ool thak FA)Hel AL gE A}l 19679
Torrey Canyon AFZL} 1978 2] Amoco Cadiz AFX 9} 22 Ul
F2A9) 715 FEAoIY 19773 S&lolA 9] Ekofisk, 19794
A FRbAA 9] Ixtoc AFRL T UIEEOIA Q] EEALLTH 2
AdE A7 F7g8kdct. 53] 19899 L#l2-7} AkellA] Exxon
Valdez&9] #HxZ A3} oF 268H4 W) AR} HE=o) =
ARs]e F24& & vk Aok 2Eu sk A ole g etk
F QIFH oqlint ohel SAEHEY 4, dVIRFE Y 24,
AL E APLE Q1T oo, AR U5t 4, HIE
o] Fatr QI @4 T ofe] 7F 2ol AtH(Salmon[1989)).

oleldt 2 Tl HES F7IE A3 LA 1960Ath7t
Ak S AR S A ERon, H7Ee] YTl
diE e R AHstal 7hEg H7|E A wpgeigict. T2y 7
=9 Agistel] whet gk AlE7)E, Ve AR, FAEY,
AEZE S TR AT EHOhi"éOl At wle] o]
of gk AR TFAlZX 7} FHaAA Hck.

2715 S0 uigk A Al 1958de] A= A1) f
MafeFg sl ooy =ou et A dide] 7 EelRE =3
wo] ufe AR FAE Wtk 5, 1958 Fallell #hak Hep
(Convention on the High Seas, Geneva, 29 April 1958, 450 UNTS 11)
& A25z ANFelx BE J7FEE sl SA7177E AR e 7]
1 A mEste] dHrIEL] £ Qe sl ds ¥
o 22 FHaheE o sl 9t 11 B FAltiAke S|y B
gFoiet B 8 - AR EA7H R s e, 5716 #
|z BH Fekl ¢ ek Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter, 26
UST 2403, TIAS 8165; 1046 UNTS 120; 11 ILM 293) #H7|&
& A 7B MER FEska ohEaL glok sk f39] 127H:L°1
1972 FA AN 715 AR ] A% A ke Add

o]F ot A oM % AAFYE Fall LTS ﬁﬂ]o}J_ A
TH(Johnston{1981]). )3 19823 A-<lsfel & 2HUN Convention
on the Law of the Sea, 1982) 1f#)7|&%} @’3 Z1eH &
& AR EA da, FARPEE £8 ShEF ok S, §71
F ISk soke e WA, A, BAlsh] Ho}oi = EE Al
et Adshs & =7HEel Akl Hele) ool diaiMtt
T8k Uk, ofstelli 1972d | Pkt 19961 717217
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HE JESL oRRAS 4 A ATRel ek o) 7h
Wk ol e AE,

o

4.2 19724 = SHot

42.1 99

19723 10€ #dddellM A= #Hr71Ee sk @t
AE7rs) oA #7185 71EF B4 T 2t sekede] B
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