TEFREBE ¥ 75 H(Iul2000) 49

it
Al

A2

BEERET it AT
1% ] BR

AR R™ - GaEgrs

i 7

MEHER —~ B ZHER 2 REME  Hh XU SARCO R RE
SHTER R B - E AT BRITED B HHE BARTEE CO, RITHEGIRI - AiTiELk
WRH A EEZ CO, WA Z HE ZRE » 75K R T8k bk B R A e nay S ¥
T HREFNHEEER SR EERTNY - BRI EERE - Az E
BRI T S CmRA R T T - DUR LM B B 3R AL R A 8L R 3
RIERERNEREMG 2% - XPEESTRECSEERRNBRPCERE
HEIE CO, SRR IRES - 3 DUB vl 4T 1 B S B AR B B R R A T 3 O E R e 1
HYBRIE T LR - BRET - B ZEREIEEE R A PRE SR
hHEET R E R RN -

[Hs=]
ik i
ZEALIR
3.5

B AT B R SRR TR SR A se
EIIAGEAKRRIE TR RREE



50 #RMAFBEE_ALRAEZYRTSEM

— ~ A 5

1992 £ 6 F A 7S AU BA P B BR1T 09 T HUBRAE A L b o S EIEET T ShENE
ERMIEHUE IR “F AR E A Convention on Climate Change)” + E i
KEPRMZIITT H 2000 4RI » FTH S RN FERCBHEREEE 1990 4F 2 KTED o fff
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AR REFXIETREFEGN

2.1 3 5% HH AY T B B R
VSRR A S IR A R A R AT - IR BRI AR TR

EEAEW -
A M R E R S Mg (wind-mixing layer)(BEE A2 ZH 4 RO ZE bk

B EEEREN - RZEEAREFYZTAEANENERE » RIEREET
AR AR - MIEATE RIS RS EE (Weddell Sea) » HRIARZERE
ZEALRAYRZE® - B R R R K SR E ISR - RIS
HE T E LR E AT - B | BAREF S CRBEEERENEE > &
1,000 2 Rk » 8 LIRERIE BV 3 2.4x107 moles/kg(RI%E % 0.1kgm™)» {H
Vhig/ DA FHE IR B 2 R AL OB B (S0kgm™) » MR - BEE WAL ZHIR
= BN R ATEY IR R -

B AT P i E By R — Bl SRR - AR R A IRy — A REBEYEK
WIRRE (pH (E) MEFE—R/NEEARET R ZERBATH TN GRS
AR :

CO, (y + H0 = H,CO, ; (1)
H,CO,=H*+ HCO, ; (@)
HCO, =H" + CO* (3)

Rk B ERANEERT - BLAEAR R SRS BRETHIZ
o HIgK R SLIRE (TCO, » BRIy R IR (H,CO;) » TREESR(HCO, ) R fitk
BRR(COMBE FEHZEMBRYENRERE) ElBANEZ— LRRRIRET
G TS IRE R IR EREE T (CO,  + CO” + H,0 = 2HCO,)» B T AR
FEHTRE T2 - Haugan(1996)" Mg i B T LIR  KE P EBEINASZ
SEBRBHARE A RE W AMGEY - BEECT R KR pH E LU 0.0015
FYBE{L T RE » SI 200 42K pH BRI 0.1 BELT - EATHISURERET X - BEH
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CHECBGRES RN - BEREBREBRE - MARPZ -E AR GERE EHE
B REESHEEPERERME _SCBRAN  SEAREREY K56
BRAE - BEBERE ZEEBE D REREERE AR BT - REMEAKST
HI PR R TR EARIE » O LR Rk I B - MW - SRR BRI
THE i {ERIBRY BRI R T (BB 7/ 4.45Mpa HLIRBE/N R 283K) » R LG
Ik R FET B — TR ERI R & W (hydrate)ih & 0 RIEH BT

CO2+5.715H20 <> C0O205.75H20+ AH 4)

AH = 60.4 kl/mol (at 277K)
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Sakai ef al. (1990)02} 830 — 4L I8 & W B ROUS ML (RO 8696 CO,IB R IE g
EE 1,335-1,550m fE > EEERIVEK M - — W T S0 SWI(CO, hydrate)
ERTRERELRE - FRABETHE CO, RZiTh » BEEEEAR 360m
I + CO, ¥R 7Kk 5 TG B2 /K SR R SRy » {8/ 360m I » 7k &8I 55
& o Shindo et al. (1995 Teng et al. (1996) 138 K7 & BRI Ay g RIS T
— AL EEHE R (dropletry S G I W B — 7k & I (hydrate film) + £ @TBR{E — EL
WiBCE WK RS LR T T EUEIE R R R IR R © Sk o NEASHRTE B
B T ELIRE A 3,000 A REL RIS o 4K T S L BI(CO,-lake) » TN
T b 13 7 32 T B T A 7K A W (hydrate layen)BOFETE » BERRSERG K & IHTT G
OB 1 CO, Mg MBI Adia /A b - (5 38 5 A B AP A VR - I » BRI B
(LB s T T8 o FITEL Ak & B 7T 2 78 TR RO 1 -
2.3 ZE LK EH(CO,-hydrate) (W R H E RiF P Ay EM

1E CO,-H,0 Fshth » 7k FRIBE VAR « B H T oL GRS  BRaHR
% 72 SRS H(hydrate cells) » CO, 53 F B 2 41 3R (guestyfi fi 1235 26227 » Z[H 2
BTy = AT 7K 2 A BT A« I B B B 46 (R 2 FAHBER T 2 1R/ NR(S™)
B 6 KI(5'%6%) > 8 {8 CO, 2 T BITTHEEH K » WAL E s 8CO, » 46H,0(2 CO,
o 5.75H,O)HY L5 & - B = S {L IS FHY LB B & (van der Waals diameter) %
SA2A o+ NAZKE IR E I EAR R 5.76 A ) ELEL SR SRR A & WY
B BT T A S SE MM B ETERY » BASYNBEELEHE
ik bz~ ELIR R E S S e .
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B2 —H{EBKEW(CO,-hydrate) BB I RBIB B

Sakai et al.(1990)'K; Honda et al.(1995)""9¢t %} CO,-H,0 ZHE » B —EB1(p)
R R (TR % 8 B B AR AR Bk S WY T B B 4 i oy — FH OB R & - BB AR
4.5Mpa Hi B /N 283K MOIBHERBEFT (B RAKEWE KE, hydrate-formation-
region) » —F(LIRIEG LIRIGIARFEE B SR SWMTIRRERFE - T/ 40 &
REVFHB e » HBFERE MR LR RORBER - B S2EHIbHE
i ZEALBOREYM—BEEEIRBEES TR - HIEEXERAK  EARHA
T FREED -

SR+ Teng(1997)!' LB J7 B2 AR BE 4R HH — S LRk S PRI E T REIL p-
T B EE - B ERER EREE R R R TR » MESEEERE1(p)  BE(T)
B SR E E S # (mole fraction of CO,, Xoo )BTRS - HE RS E CO, B EATEH
FIIE - R I THY CO, 4 F R BB B ik h B R G2 CO, EE (X))
/N 0.098 BF > HEBIIATREN H4EHE - Ak —SfLRkEVEERET
TEREB TR T RRZ BN - MEEFSRRIESS BB HE SRR
B REFIAREE -
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RREF 22 R RERREEPER R CO, mETHALRE - IERE Sk
A SMAEEZRTEREWERE » 5 CO, 7RG WI{LEBRELLE P A » &
AR T2 BV RIRENTE R » CO, /R EYIE IR E A AR ERTR
FEHTARIE '™ o L 0 SRR AL ZEE T Z S ARk SIS R A IR E R
RIEUPEREREAZFE ¢ - ER2MEERRRE CO, 2 it - QTS
W AR - 65 AU I SRy I PR RS SRS b 2 I > 2% - HERERE
E—HBIRNBREEZERFET CO, KT - BIFEHKMBRITMEMT:

CHREBAE AR ZEFEAHAN

HRARTE CO, EIHIER E AN FMHIREE - B 1970 £ BHIE - B
FENFEFHIEN CO, HAWPZEITHE » Marchetti(1977)* BN SO P 3 — (7R 4
W% CO, i AR 3 - Btk Hoffert er af (1979)C¥RHIGE T 2 W BIHME CO, 2 H
- H o CO, ZRFHMBMWE S RMAME  — 8B “Co, Mm” MmAA
(lake-type storage concept)iff CO, FETFREEEH » H—-HHIMA “WEMT 98
(dilution concept)fE B AHRY CO, - BiEFIF CO, /K& IRIEEERDE - THH
BB R H R SIEEEAK T HEREEARN CO, ME B B T RIIAY
KA GERAERE Y o f4h CO, B AR - EE 7 NS i BT IRig &
AR~ MEER AWM AT EEESHFRMT -

3.0 ZFHEBAAE AR
3.1.1 & CO, REMNBKBEEA

TR RERY LIRS Ak R - DB S CO,IRERII/RERR - HHIbER
HERERD - AR TEEREREOEEILERS  BNGELAQRED  &F
TRCIFA 5 158 B RO VS VIR VT BE IS S AR AT R M TR A B R B P I = AR TR R Y
PR Y RF R - AN BLE F BARY T LA W T 1R 58 5 T T e KT AR s
oo IR R SR AEET A SENER  EERETAERKEA
W Yt R RULFRBWIRRRIIEE K - B —R{b IS iR - MR &gk

AEE - BOUOR ST ARERIRKF - HEEATRERANEEIEA > FFES
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— 1S BE R M SR AR A E B thigin 7 -
2 mEpEEEA

ZEARBRE AT LR B E RN A RS o RIER TSR BB B 0%
RECA AR SR /AR (hydrostatic pressure)  [HiZ/KEREEE 100 23 #8000
i0atm - By T i I8 — SACBBAE 500~1,000 & REER - TEMENB IR
5~100atm - LM — MM ETIRE B FCRRARIE L - SRR TEES
e Fgh - IS bR IR i AR E RN 500 K REAKRYERE - HE
CO, #f B W HE 3 iR AT - R oRBERR IZ B A -
303 LI A A

e SE b T L 4 e O T X oK B 3 FE R IR D B AR B B R O By U7 vk
M JREE T SALIRTTLUE R - B ECEMMCREEEMEERE B B COo,
R LA R AL TE S W9 TR AR » fIH SRR EHmEREAR Y - WHEE
FEHHEETERR - /KEWERE » R EWIER KPRy #H SRR TR E 18
B BEEAKERRECREILERERTR® » WEET SRR E
BRI K AWM R OGE CO, BEBSRE A B « BH - AR BE - B
A9/ » BRI RS i RO - Aya et al. (1995 BB H BRI
BAEMREEN - HAHEEER 4.67 X 107m/s(T=1.9~7.2°C) » HE{EY LRI #HEY
RIS R (5 X 107°m/s™ ) /A1 -
3.1.4 HIBIREREEA

B _SMLEEER e RHEER T & HER -SRI kEEARSEHE
FERy 1560 kgm™ » i B F-79°C) » #iUKFIRE D A TS B R 2 B - IR R RE R
Eb — S LiEYRE B F K EMR A S ILRE SRS ES - HERRWHERS
—EAYIREEE LU R CO, [H i 8 £ R siys e - BRIz RIFrrb e Rt
BUA R AR 15 £ 8 (S 08 — S b3 ZURO g 1l 07 32 m LA BE () -
3.1.5 BLEMEZ CO, K& H(CO2-hydrate)fizz0iE A

CO, R &R EEE AR A BWEERBRETREWE T - 7ERE - Bh
BHEBEGBAAET KGRI EEMISERES - tTEREBRE ZE L
AEWELUESEEAER - TREUBERESE SRR EERIEKREY
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o R B E R IR LB EVERROIRIED - A - AREWIE AR 500 2
REF - BRI ESE *9 -

32 Z&E b BOEAMRE

3.2.1 ;&3 3% A ( Shallow injection)

A IERZ IR 500 AR EIPIR A BB B (1 3)%7 [t e R 38 B R R
TBRESE SRS DRREEE - EEEREA SRR NEE  BEERXENHEEE
BREARE LA - AREFEE (thermocline, AT 1,000 AR MK HEARE - &
i B R K G R E e A9k 73 B ) BamEREAY - B S iREARE
e W TRETET KRR R RA R - {H 400 E 500 A RIEARELER R
Dl — SRR EE RIS - WS hBOR R E KR A &k eY -
3.2.2 A RE E R (Intermediate-depth release)

TERRFERY 2 T EAL BRI A 500~3,000 A RFG#GEREE - ZE8ALIRMP R E IR
B~ BIGIRET - BB ELEESEINENEEBEATE M 8lBkeWihg
TEMIRFIE R - AR —FbREAERBE AN - WHNEAS LT AR LS
WA RN R - A T EEREAEMBE T - —BREERAEWE
I o ISR A S LK E T T I - IER T I AIRERCY - Teng(1998) 75
HHEUSANEHEZE  CREMEET  RENEARENE 500 2R -
Adams(1995) VR HIHG CO, T A 1,000 28 KA AR ZE RS » 7] 3% B ¥ 4 L LWy R I8F
- i B LU RE — S LI A 1,000 E 1,500 A REREE B R EIEHER
HCO, A%E-

3.2.3 FiBFREEE(Deep-sea sequesiration)

B EACBRAEE A 3,000 & RELEFEER - K CO, k&R - &Lk
WHER—-EmEN - fHRIELABERR - SE - FEETTHERR IR
B - Rl - SRR e A SR T B R R RO - R B EbBR L K
X E 3,000 AR EWBEMENERRANEES - T HITHKEEZ CO, kG
VWHITT R RBENE EEHREEBNERELERZT M - E S REET
B AR
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i 713 e B P EREEKR 2% A EA
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o ._.m.i_d,. CO, Gas
Liquid €O, Liquid CO,} 200~ 400m

1000 ~— 3000w |

>3400m
COKE Ligquid CO,

B3 REAZAREZBFEE CO,FREBB™

3.3 —_SbmimfEEsX
3.3.1 ERE{F1H % (Dilution concept)

WRHETFWE S S AR BER P EEEEAL % CO, % UREERBMIEA
FEA - CO,MBHEGERRET MMM - MIFEREE CO, BBEHHR T EHIE
R T R R B E AR F Y - Teng and Yamasaki (1997)" R H HHEEm o4 - fa
BEEE /MY 3,000 A REHEEET - E(LIRRE RS R IR EETIORAY LR H M - flan
FAR 2mm A/NREREEE ARG » HEREgEoR 232 AR MAELERE AR
T RkR e & BB BRI R CO, TR REFIR RE MY ¥ 7K 32 I v 1R T 7H
5% o

geoh - BT E R INE CO, ERIEMMNB/ARTPIERE - Adams et al.
(1995)C VI G CO, T A — B4 M Z BIRZ2 M ayigth - 155 CO, RE
SRWE.ZEK > FRRFTER—-EEERXZERE TR - #MEmAERE LA
FEB (@ 4) - Kajishima et al(1997)VH[ 2 5 5 — {8 GLAD(Gas-Lift Advanced
Dissolution)&#% » E AT CO, RS R EMFT A —EEER 200 2 RAGE T BEERA -
A 38 AT 2 K (RE 5,050 CO, FiEiS S WmakigkFTig it » MR EHRNS—
(R 1,000 25 RERER)BUR E B Mg -
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»

3.3.2 A 5 7F (Lake-like storage concept)

WA EEE CO,MIEEEFREBANFE R HIHE - FEEE HFRETS
LEEA 3,000 A REEATEBRAIED » ERRE ST EAREAREAK > &
T EE N BIE R MR E - Bl —EEWEZ CO. ¥ » MlkEm B — CO, K&
S R E BT b DURE R T S AL BT v Ak ([ 6)°Y - TR
LTI 4 4 B R E ¢ IR EREATFE CO, MIkFHEEBERMHTES CO, ]

(15.20)

: =2t 100
"""""""""""" COz conc. [38]

bz ~ C02 ﬁ Bﬁﬁgﬁﬁ(zz)
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EFHEAEEE R K CO, i HEREkieE - B HEREN AR ESE
i AT PR 300 0 5 A - R R Rk Rt e 2R AT IR 8 518 ( benthic
boundary layer, BBL) - H{#F Z AL TEHTERESE - B EBEHIE RN CO,
WRIE Ry2 ~ & WHE LR T CO, 7k & W E (CO,-hydrate layer) B ZE L 141 » B
EH i Z8 LIRS ARK - Bl EREANEKERE R RSWHEE L - TE
A0k R AL B e A AR R R TRAS IS AT E S R BRI B2
FHRERRERLZSEZFERIREE - BMERFREEETR - CO, WIZRE 1748
ZOKFRFWFINTNZE BT E R SRR 1 - Kt ZH
{ETg K S ¥ A TS AR T RE T CO, WM R AR - BN IBIRRY CO, &
R R 7K BT pH R R B B S AT R B -

HIF IR R SRR T AR SRR IR IE - LTRSS A B R AR 1
7KEY pH {ERAERM TR - EENE R L& Yis s AR E » 1 Bl S mR
PRI R T A M OR SU S A M T MR B - s R DUR R R sk el e S AR TR
SrECARIE K R - AL AT ) O A B R IR0 .

W SR EGHIE GG HTAE R AL

4.1 Z g L WoR B IE Bl

1 FiRR & E CO, B HIE KRR ILE R TEAR - EARY - #F
HHAREIBFEERBNEES - LT ETRZ ER TN - RESEHESHET
AR R By - DUR B R AR o3 B P -
4.0 LB HE RN/ AEELN S

Ik 3 ) P AR SR IS B TP FOB0 S LR 2 K EE 1,000 E 2,000 AR
& - TE 18 B 4 B (disperse)E g7k #11” « Haugan and Drange(1992)C42 i CO, Big i
R E SRR AR hEREAEEGHERE CO,NIE AT » REITE
{HReNEE R —E DR AR TR - 1 CO, MR 200-400 2 REERHD
TS AR - RN EOD - NIRBEHERMBRREIBRER 1,000 ARWHERE
B CO, 2 EM AN EENRER T #1E - LUBAR CO, it 60T RFHESE -
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1 BIECO,RBHEREHTERK
Fiftisr e EHE SRR - HIESER CO OTEC ¥
e BRAETIROI |Reih_EFREEEAT - BMR (R ARNIE C 0T |HIREEEER FREAEEH
(IR IGLAD Hgk) | FRE RN - BT R . 2 - ERIERREE
T~ R R R R TR A RS
RERMK
EAE T AR [WROR R HETBOERE CO. M) |RerkEizk &Y ke
FEAEEREE P (BEigiE A HTIERERRAR BRUGHERE(>3000m) (ERHSEREEC3000m) |l ER RN
(<500m)  |(1000~1500m): (1000~1500m)
HIRE AR |REARN |fREAEETE THBRE B 3mBII A [NA
Gazdam 1-2cm o A 1000~E500m » ( Sk )
TETGE A B8 1~2cm
A RE
AR IREEER MERTES WaXeEEe  |(WaEEES  [BEEEES
e
R RS 2 (FEA 1000m B+ |$RE B NA
RORERE ‘2 (/N 50 4E) 478 5F 200 3 300 4E)
BEREEEE VY (RAEHE |[BATEERA A A fe TR Bl (NA
AU
BRI [ s BN A NA
EB%‘*H”
NATE R A2

GLAD iR —ZRER7E 200 & REERVIBIR By —BE M ) TN ERE (2 RA
» B BITEE Z SRS TE A R R gk o 0 i BIE BRIk RER St iR E
Bl o HRME "SRR EEEEEA 200 E 300 A REREER SR - L
TR — B S IR - CO,MEE LA R EGERN M ARNEAD - BT
e BEENEHEANRE FHE—EBY - WEEE AN EINEFIAR
WA T KB - i T AEHE R B IRED » TET A kY S A R A B B
FEAMEME T — SACIRAYISEIEA - T UTER Z b e 1 58 B I A 2 AR P iR

i >

@) o
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412 B EE SRR —EER]

o ORI B Al A 38 B b I A~ £ S R BT Sk i T SR IRIE I R SR E R R e B
BIE] ) R o i B 7 ORI R LR (BIE R B E RN S R 1 )
MU EGEMEL - FREES LRBHNREEREABREE - WA LU
FALTRFEZ i B B AR i LMY B AT RAE HE A P BRI il - R - bR
WAEEMNARBERENRS - ARME S ABEHRIEKEHE e
ZEACTR B IR RS IR R S TREEE - MR R R B AR R T
OO . B 7 BAE CO, BRI EE - HA 4 BBk L (Dillution on land)
R - EHHEEE(Dillution at Site)Z - B E(Dillution before Release)FR#f -
"L E (Spraying Pipe)s% i 5 i B2 & (Towing Vehicle) i - Al = 1 £ 1 |08 Il 2 R HY
AR %R R R R R AR B A RTINS CO, RRR BRI -
Lot ERRMATE R R R — R EERR R CO, HREMHARZSNERNNE
EE/RHRRE CO, » A - AR I E BB R G — S L AR AR o i it o [l v iRy
ik EEBEMEHESININT SRR ERER » B REEREE - S
R R B B R A R R B A e IR NI Bl OO
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@ 7 FABEMON_S/EEENTIERRRE (OB L 72 Dillution on
land)%&# « 2)IR M B Z(Dillution at Site)ZZHE © (3-2) B (3-b)E P BI & B (Dillution
before Release)5R 4 ~ (4) B3 & (Spraying Pipe) Rt B (5)HEE & (Towing Vehicle)
;Eﬁ(Sﬁ) o
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8 W B R E RV ERMAN R ERE T - WE R LG - EEi Kk CO,
SEEEEY - CO, IR R A R E R AT B R HRIEFTE-55°C R 0.6 MPa By R RER LUEE 62 4
B o B EAVREHEEAETE 0.6Mpa THYRAZF &R 20,000m° » (91 34 m -~ JEE 50mm -
IRIEREEFHEEET SN TTERENESEHE 5.500m’ (WEWY - MERMERM
B R 22,000m® - JIRH CO, IRFSHEERM M RIEREEA 1,000 E 2,000 ARZ
ATk o o B AR BhRE IR CO,(DIY 4 BU=R - fRRRIE IR CO(1) RIE R
@B IR MAE A E Ry 0.263 3K ~ L 0.3 kont HHER B H CO, (DR F
W H A9 B By 100 ke/s o BIZUTER: 44 BEDTTHG CO, MY I IR BETREE 3200 15 7% -

ANBTW |
(1 Demgh
i

B8 HREEBRREZL
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413 MBS XRET CO,REREKEY

IERA R E RS CO, MR H R B ER i EEmmEA 3,700 D RENEE
o DU R —#R{EL CO, il CO, WIEE - CO, WM EETE 3,700 s REERHEE
el EE R B S R AR CO, Bk E » LN RFSE R E 2 R S RN - BlE
EEEF LIRS AL CO, L » MILTIES CO, MR A H CO, 7
REMFET - FEHA » RN EENSREEERN G HEERD - B2 DUE
A COL 1R o i 538 22 388 5E 1 Ui T35 1l B 4300 A B el L% B (platform) S8 B A
U8 9 B PATE CO, M E AZH 2B A NS4 (Pipes form an injection vessel)
YL T EE (Pipe from a semi-submersible platform) » {#% (Floating pipe) ~ R JIIL#
L% (Pipe from a tension leg. platform) « 35 DIFE 7 BB i M vl T Ay R B 2R ok |+
MPITEE AR - FERRERERREENT AR  EEREERE R - AR
& B AT TREII 1B IR 5 | 48 2 T Bh B i B I S R R 48 & 00 -
414 HEREFERBEREIH -_SB

b i B ol 1 iR T2 2O B TR (Re vk 3 E & WA B R - B AR HEHR
EI SRV BRI EHEE - Nakashiki et al. (19919 7 HA G HEE » LU B4R E
g CO, & B e R 2 R EIERERES - B LIRS HSEERE CO, iiE L -
VR EFERE CO, TRk B EEERER - HIM © CO, B R T RIS IR
JE 2 J 3 7 D0 P S SR R 37 5 BR B9 A/ R B - LR 35 R R gk L R R e R Y
4L T FHZRET S EHS CO, LT Y B BB EEE - FhRE 3 ARM CO, 1Tk
FR¥ER 3,000 DRER - 55 GREFRRE R —Y - TR ToYERFE{LR
BRERM T I ERE > hEE RN SR te Tt E T gk E - phikRA
Y [ R 1 5 8 (] A BT B BT RE AR KRS » M9 BB iE I e RO WS » b4 > EME
A9 S Al B R 5 AR TR R DR ) R AR T DUBE S 3 A 1 SR ERIE AR - (KT - Bl
TE(CIRIRE - ERRRERAGHRE ZE/LBERS - WEARTT - BRIE
BB S AR kR R B W R s T IR R BRI E S LR 3

(1.23)
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9 [OEFE CO,BFEARMBEARZEE (Pipes form an injection vessel) ~ (2)243¢
FBE B (Pipe from a semi-submersible platform) ~» (3);¥ & (Floating pipe) ~ (4)
B FE S E (Pipe from a tension leg. platform)(36) o
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4.1.5 FF HEEW IR RE(OTEC)X

EEBEE—E CO,BEETE—EHLOBEBEAMRES L KXBEEFAR
ALK 3R 12 E OTCE ZFALERR CO, IHE - RIREN CO, IS ITHEERE » it
OTEC ELEMBR VKB REMEEER  HA H, FIERALE R ]
GO o I R R B R A M E AR AR
4.1.6 3G K% A (seabed) B B 3%

% COEAREBBRETRTFLHEEEETENES AT EBERER B E
BZE > WEAMED R CO, BiRE TR - IR KEEIEH - DA TLREBRY
(Engineering Advancement Association, ENAA)GEFHIE -8Ry CO, LIBEE R 5
BEEREE B A BB R A iR AR 1 (Tanaka er al., 1994)4% [F 1L CO,
EABKTRENTEBRERNEEIEE -

FHK CO, I ARG IR R B R [E 7] 43 By R (shallow sub-Ji & seabed) ~ ZR¥ZIR
[ & (deep sub-seabed) B 8 1§ B & & (superdeep sub-seabed)iE =& » 2R E 10 - —
AR 0 BEWREEERE S S bk AREHE 200 £ 300 A REERT - #&
HERIRY AR E A - AROTRHBE R KRB RER SRR EEER
B EREREE LA TY - FEKBEEREEAREAR 300 4R - BIE
WBUE GG T EBE COKREWEEREKRE - BT S LRy EEESE » X
B CO,EV R 2 MERERRT » khnEREERREENFETAR - ER
HEERRNY ZSeMEERE » RIEAREREAR 3,700 AR - i BT ZEE
HItBES  MEBRKERAEEETERN B TREYENEBEEMERFH
o SO ZEALRE A SR BRI EE LA E L -

4.2 ~ AR EEES
4.2.1 {RER M4

E FMEHE - CO, Wik - HERE M4 RUE - KEBEEK OTCE RS 1LHE
COEMPEEBRE 1) ZHA  Fujioka er al (1997)METIITFEYS47  BRETT
FE W MUY K S8 E R (pulverized coal power plant) » CO, 3 BB IT - CO, LN
BT - B S ES MRS ERN S8 - ER{CRERERIE A A
BIRMET - HETERK ~ CO, SBERT ~ ILHETT ~ MiRET - KRR B THE
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ST > S RIGEH T IR A RN AETT F B A E
CO,EERA= (HRE CO,WARMITMA - HMiEHE CO, BB HmRA) /
(iR By CO & - FRERPMG CO, &)

$COEA

B

LINGGE R .7 <300m

(2)

o~ Neter

(3

B 10 (1)@ REE S (shallow sub-seabed)ik ~ (2)ZFENBIKER B (deep sub-seabed);E R
()BT R 5 (superdeep sub-seabed)iE(41)
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B 11 SEREEE CO, R

4.2.2 A H B

B 12 B F 5@ CO, WA ENE I RALLE « REIT CO, BB EIIRAR
53mills/kWh » i LUE IR E CO, FTEMNENHRARE 2.3 £ - CO, WK RER
EMMAEERR 2.5 8 BIkRERR 3.5 & OTEC %Al 2.8 5 - RILHERLIER
EEE CO, 2 BIRARE 9 S W S90(ZEIT ) iF A SEE 5% CO, R KR
BERNRACEY REBHRARS - BERE A EEE kR ERE D
B N IR IR AR T 2.5 15; 81 OTEC M E NI AHES R TS - IE
RF I RREE CBAEER CO,NEBNRAESNEHKE A IRHE -
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— ELigH5 L BR B e th 4R 58 300 A B » CO, BRI R B AN b CO, #1355 R il
REFEIERES - LRGSR AT R e B - 0 i iR i EE R
By HEERY B4R SO E B FIREEE CO, Mgt BRI = - HFHE
W i B IS B - AR S E R EIR{ERRAR « R 4000MW 75
&SRR CO, HFIIE T 60 D4R 2R E 22 - AR BRI EE N, CO, i fgnyig
PAR R - Bl A ZE S LB B AR i B - BT B RV S R 40 PFBC(Pressurized Fluid Bed
Combustion)s} IGCC(Integrated Gasification Combined Cycle) ¥ B 4 #1509 8 B %X
o LA CO, BRI R B R A - MRS Re B R 2 S B B RS » B
M sRER R F D -
4.2.3 /L

(1NCO, EERFAMET R $ 90~ § 180/(tons CO,)» i FIFHEIRIR E CO, LBk
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iR 7 T P e 2 e S R Y A T 22 5 B PR MR BB Y B S BS TT 5 » BE RT B SR R U R
i -

CYNE R BB TR EOE S CO, MR B B A - HILUREEER CO, 19 CO, 5%
BHEARIE -

TR G B EEE AR = SRR - MRREMRERRELS
T £ 52 5 Y R TR PO A St B BT IR CO, SRR BRI A i B9 » DUBAR tthEkay
MERIE - BRI HEEIVEERTFRERE - BTEERIEIRE N EA FE
REMNBEPER A EATREHENTE - A S S bR TR S R R R
CO, IR ETERIRYIgK S » [h5h » CO, MR PRYRFFR A S L RIBEAZEER -
AELAITHE 4hd ' St 4 R e M e S B CO, MYBR B LA + R B ST By — SRR I
ER B > BLLERMMERISEXESEIRIBEESR - MABHERE
fita 6 LR 0 RO TR B R T s R BB B ARV BT R0 " Sk
HFEREE - BETHRATHEEERE - SRR E B s A W E R B4 Rl
TR/ - ERERAEETEE - EER LETE S LRkREMEREEE
B B a3 S LRk SR EMEMARIT 2T IE - BHEE I REERERE
EREENRANEE SR AN AR R R -

N £l

SRR PRE (BT HRSR - NSC 89-EPA -Z-009-001)R iff 5218 ¥ LRl - RERFE
REF RPN ERCE T E OB SR ELUEF]5ERL -



IT¥FREE £ 75#H(Jul2000) 73

%4 3URK

I.United Nations , United Nations Framework Convention on Climate Change , June ,
1992 .

2.Blok, K., E. Worrell, R. Cuelenaere and W. Turkenburg, "The Cost Effectiveness of
CQO, Emission Reduction Achieved by energy conservation" Energy Folicy, pp.656-
667,1993.

3.Huang, J. P., "Energy Substitution to Reduce Carbon Dioxide Emission in China"”
Energy, Vol.18, No.3, pp.281-287, 1993,

4BPE - "ENEFC ZESAREHFTEER" > HEH o OB RRE TEW
ZERT - #ATT 0 1994 -

5.Booras, G. S. and 8. C. Smelser, "An Engineering and Economic Evaluation of CO,
Removal from Fossil-Fuel-Fired Power Plants" Energy, Vol. 16, No.l1, pp.1295-1305,
1991.

6. BRI - “ bR E S R B R B IR AT 58 527 8> 54-59 H - 1992

7.Golomb, D. “Ocean disposal of CO,-feasibility, economics and effects” Ewnergy
Convers., Mgmt Vol. 34, No.9-11, pp.967-976, 1993,

SANCRE » BREREE - "HREIHBSEEIRARRERK CO,ZBMFRER”  IMEME
WH EREHAE  ERERCENELN ) 2BAHE  pp5-6 0 1995 (FT iR
EPA85-1003-09-13)

9.Chen, C. T. A. and 8. L. Wang. “Effect of CO, Increase on the pH of Seawater and on
the Saturation States of Calcite and Aragonite” Symposium on Glebal Environmental
Change: The Remedy for Global for Global Warming and Greenhouse Effect, Taipei,
Taiwan, ROC, November 9-11, 1995,
10.Haugan, P. M. and H. Drange. "Effects of CO, on the Ocean Enviroqment" Energy
Convers. Mgmt Vol. 37, No.6-8, pp.1019-1022, 1996.
11.8aji, A. et al., “Fixation of Carbon dioxide by Clathrate-Hydrate” Energy Convers.

Mgmt Vol. 33, No.5-8, pp.643-649, 1992.



74 BHABRFRE-ALCSARZAREEER

12.5akai, H. et al. “Venting of Carbon Dioxide-Rich Fluid and Hydrate Fermation in
Mid-Okinswa trough Backarc Basin™ Science, 248, pp.1093-1096, 1990,

13.Shindeo, Y., T. Hakuta, Y. Fujioka, K. Takeuchi and H. Komiyama, “Controlling
Effect of CO, Hydrate Membrane on CO, Dissolution into Water Surface of Ligquid
CQ,” Energy Convers. Mgmt Vol. 36, No.6-9, pp.479-484, 1995,

14.Teng, H. and A. Yamasaki . “Dissolution of CQ, Droplets in the Ocean” Energy Vol.
22, No.§, pp.751-761, 1997,

5. Nakashiki, N. “Lake-Type Storage Concepts for CO, Disposal Option” Waste
Management, Vol. 17, No. 5/6, pp. 361-367, 1997,

16.Teng, H., A, Yamasaki, M.-K. Chun and H. Lee. “Why does CO, Hydrate Disposed of
in the Ocean in the Hydrate-Formation Region Dissolve in Seawater” Energy Vol. 22,
No.12, pp.1111-1117, 1997, _

[7.Teng, H. and A. Yamasaki. “Can CO, Hydrate Deposited in the Ocean Always Reach
the Seedbed” Erergy Convers. Mgmi Vol. 39, No.10, pp.1045-1051, 1998.

18.Honda, M. et al. “CO, Hydrate Formation and Inversion of Density between Liquid
CO, and H,0 in Deep Sea: Experimental Study Using Submersible Shinkai 6500. Direct
Ocean Disposal of Carbon Dioxide. N. Handa and T. Ohsumi, eds. Tokay: Terrapub.
pp.35-44, 1995,

19.Teng, H., A, Yamasaki and Y. Shindo. “Stability of the Hydrate Layer Formed on the
Surface of a CO, Droplet in High-Pressure” Chemical Engineering Science Vol. 51,
No.22, pp.4979-4986, 1996.

20.0hsumi, T. “Prediction of Solute Carbon-Dioxide Behavior around a Liquid Carbon-
Dioxide Pool on Deep-Ocean Basins” Energy Convers. Mgmt Vol. 34, No.9-11,
pp.1059-1064, 1993.

21.Marchetti, C. “ On Engineering the CO, Problem” Climate Change, Vol. 1, pp. 55-68,
1977.

22 Hoffert, M. [. et af. “Atmospheric Response to Deep-Sea Injections of Fossil Fuel

Carbon Dioxide” Climate Change, Vol. 2, pp. 53-68, 19795.



TEFHEFER #75HJIul2000) 75

23.0hsumi, T. “CO, Storage Options in the Deep Sea” MTS Journal Vol. 29, No. 3,
pp.58-66, 19935,

24.Teng, H., A. Yamasaki and Y. Shindo. “Influence of Disposal Depth on the CO,
Droplets Produced From a Circular Orific” FEnergy Convers. Mgmt Vol. 38, Suppl,,
pp.8325-8329, 1997.

25.Shindo, Y., et al. *Kinetics of the Formation of CO, Hydrate on the Surface of Liquid
CO, Droplet in Water” Energy Convers. Mgmt Vol. 37, No. 4, pp.485-489, 1996,

26.Aya, 1., K. Yamane and N. Yamada “Simulation Experiment of CO, Storage in the
Basin of Deep Ocean” Energy Convers. Mgmt Vol. 36, No.6-9, pp.485-488, 1995,

27 Herzog, H., D. Golomb and §. Zemba "Feasibility, Modeling and Economics of
Sequestering Power Plant CO; Emissions in the Deep Ocean", Environmental Progress,
Vol.10, No.l, pp.64-74, 1991.

28.De Baar, H. J. W. “Options for Enhancing the Storage of Carbon Dioxide in the
Oceans: a Review” Energy Convers. Mgmt Vol. 36, No.6-9, pp.479-484, 1995,

29 Kajishima, T. et al., “A Gas-Lift System for Release into Shallow Sea Water” Energy
Vol. 22, No. 2/3, pp. 257-262, 1997. in Direct Ocean Disposal of Carbon Dioxide. N.
Handa and T. Ohsumi, eds. Tokay: Terrapub. pp.35-44, 1995,

30. Adams, E.E., D. S. Golomb, H, J. Herzog “Ocean Disposal of CO, at Intermediate
Depth” Energy Convers. Mgmt Vol. 36, No.6-9, pp.447-452, 1995,

31.Adams, E. E., D. 8. Golomb, X. Y. Zhange and H. J. Herzog “Confined Released of
CO, into Shallow Seawater” in Direct Ocean Disposal of Carbon Dioxide. N. Handa and
T. Ohsumi, eds. Tokay: Terrapub. pp. 153-164, 1995.

32.Fujioka, Y., M. Ozaki, K. Takeuchi, Y. Shindo, Y. Yanagisawa. “Ocean CO,
Sequestration at the Depths Larger than 3700m” Energy Convers. Mgmt Vol. 36, No.6-
9, pp.479-484, 1995,

33.Haugan, P. M "Impacts on the Marine Environment from Direct and Indirect Ocean

Storage of CO," Waste Management Vol. 17, No.5/6, pp.323-327, 1997.



76 WMERFEE-AABAYR Z L EFASER

34 Haugan, P. M. and H. Drange * Sequestration of CO, in the Deep Ocean by Shallow
Injection” Narture, Vol. 357, 28, pp. 318-320, 1992,

35.0zaki, M. “CO, Injection and Dispersion in Mid-Ocean Depth by Moving Ship” Waste
Management Vol. 17, No.5/6, pp.369-373, 1997.

36.Nakashiki, N., T. Ohsumi and N. Katano. "Technical View on CO, Transportation
onto the Deep Ocean Floor and Dispersion at Intermediate Depths" in Direct Ocean
Disposal of Carbon Dioxide. N, Handa and T, Ohsumi, eds. Tokay: Terrapub. pp. 183-
193, 1995,

37.Golomb, D. 8. et al. “The Fate of COQ, Sequestered in the Deep Ocean” Energy
Convers. Mgmi Vol. 33, No.5-8, pp.675-683, 1992

38.0zaki, M. et al., “Sending CO, into Deep Ocean with a Hanging Pipe from Floating
Platform™ Energy Convers. Mgmt Vol. 36, No.6-9, pp.475-478, 1995.

39.Nihous, G. C., Technological Challenges Associated with the Sequestration of CO, in
the Ocean™ Waste Management Vol. 17, No.5/6, pp.337-341, 1997.

40.Tanaka, S., H, Koide and A, Sasagawa. "Possibility of CO, underground sequestration
in Japan" Energy Convers. Mgmi Vol. 36, pp.527-530, 19%4.

41.Koide, H. et al. “Deep Sub-Seabed Disposal of CO, - The Most Protective Storage”
Energy Convers. Mgmt Vol. 38, Suppl., pp. 5253-8258, 1997,

42.Fujipka, Y. et al. “Cost Comparoson in Various CO, Ocean Disposal Options” Energy

Convers. Mgmt Vol. 38, Suppl., pp. S273-8277, 1997.





