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AR A 5 AE (CCS) 1R AR B 7 A BRI Z-HE Y 108 i p R AS R 5508, (H CCS [ A Bk
BREVEET I BB E > S0k E 2K CCS I BT 249 55 g s, A Bh T 46 v [ 78 P9 1) [ SR R
SINERAMER) 5 CCS T H o 7E CCS KEBIARE R G-, A ST A St [ 5 CCS R HEfili it
FU it A 572 H CCS BEAR G K BRI A BRAG B B AG DAL HE S B AA B5 IR U85 o B T Uk
WKL, CCS W R K e , 75 B MARHSCIE AT 50 B0t 1o V8 B RUSEAL 1 AR B0t , AN SR A DLS ) AN A
U E ML CCS 5T LM CCS hub S ) BoR AT . CO, M B3 77 /& CCS T H (K5 2% H 5 5 i vk
4 CO, ATE M IR 770 HE— 255w W 1 IR 55 (MMV) CO, 377 & HE it 5 22 A MR 3 R I
BE, ATHAR St 5T A7 T I 1 7)o RROK )2 CO, 47 1) LASE At & 22 Rl S0, 72 H Al 7 B4R 6 K @
BIJ5 1) o BEARAR IR FE CO, il 58 (R BEHE , Bl /MU SRR 1 8 38 , S m R B J5 CO, i 88 R G (MIE AT R A
T T PRI A i) 29 KA CCS 325 10 B o Xof T % [l di R BE M SR A MR T AN A A 358 A 2 2 B8 AL

AR TR =l L2 A, CO, Bl 4 i A i R SR (CO,-EORO B AR 1 B %
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M/AE) R 10~15 £i%, 2050 H= AR 2 2002 3] 2020 4 B 1)
100 fi5 . BE EBUF SRR ETZE 02 APCO) [6]IA

TE AR SE 5 B A7 (carbon capture and storage,
CCS) i % fbtstite. FH 53 4F (carbon capture utili-
zation and storage, CCUS) FiA, #HE Fx LA\ &k s
A A A R AR BN 2 A A B B8 AN W] Rk Y OC B B R
(B 1) [1-3]. EHErEEIRE (TEA) [4]5RICELSTS Nt
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B 1. ccsHarERE.

SRR RBEEOR, ERMEMFIRIMESE, CCSRT
MR R, JF IR N CCS Bz PR FHfE
WG AR BE o £ AT AR EVRTE IR SRR Tk
B, DAORCHL R S i REXE R R BURTER T, B RAR
RN CCS TR R M A = e R e . A,
CCS HIAR M LIALAT REBONILREFIRAN . KT b LS54T
b R AR HE TR L 2 PR T U 1 P — A L R [8]. CCS
KA S KRR DAL RS Tk (E2).
ANTF] 27 3 Xt CCS AE Hh [ B A A2 i AR A AN A
FIFRI9-11], AS[R] B FRIMNAE LY S e 1 CCS 3t [ JgikAE it
HR FAY RN AR R SRR I e BE LU B ? — 222 0 CCS 3

* CO, capture

« CO, storage

e CO, use

e New ways to reduce
emissions

* Coal chemical

* Cement

* Iron and Steel

* Coal power plant

* Petrochemical

* Metallurgical

¢ Waste incineration

¢ Natural gas
purification, etc.

CO, capture
CO, injection pump
Carbon steel pipe
CO, wellhead recycle

CO, storage monitoring
Multiple well logging
High-precision core imaging

¢ CO, storage dynamic simulation
* Multiple well logging

¢ High-precision reservoir/CO, prediction
« Second-generation post-combustion capture
« Hydrogen production + CCS
e BECCS, DAC, etc.

ARAE R IRIEHAR T A R TR, XFET ) CCS X oy
EEHE ) TTRME IR AN . SR, R E AR R, R
I CCS (1) P HE DT HRAE 2 5 iy o G a5 R M I R R AT
(ADB) i, SB[ G H AR, 2030 44 [E CCS
PERAHEDTER BT $)(0.3~1.2) x 10% t-a™!, 2050 4 ik 3)(8.5~
25) x 10° t-a™', 2060 4 N E Ik F](13~26) x 10° t-a™ [12].
MUERFEEAK “—H—” ERMBHETR R, CCSH™
12 N D e [ Al SR i B R IR R A] . AR B R
£ (DAC) FIMNAEVIREIE L) 45 CO, (LW reili &k
i 5 E1E, BECCS) XAEMFHRH AR BA KKK &
RIA), TR B RS LA E A B AT AT .

¢ 45Q tax credit
¢ CO,-EOR ¢ Financing incentives
° MMV e Carbon tax

« Carbon market
« Climate Change Fund
o Green finance

» Underground gas storage * Create new high-paying
¢ High resolution and high precision jobs .
resource exploration * Improve worker skills and
* Reservoir and groundwater treatment
monitoring (optical fiber)
¢ Underground pollutant migration
* Point source greenhouse gas
verification, etc.

B 2. CCS ™l LR K 3



2. CCSTE A& RAvE R [al

M 20 tH 42 60 AR, 55 E A& Kk — B T & CO,
ORI B A R ISCE. (CO,-EOR) A 7T, A B5—A
KB CO,-EOR Tl H SACROC (Scurry Area Canyon Reef
Operating Committee), M 197241 H 26 HiZ, HEMH
ZvHE] (Chevron) fE15 5% WM Scurry £ {71 FH 2 [13].
ZIUH 1) CO, K BB b 2 MM IR SR CO, A, FFimid &
T FC A2 i 20 P BR9 . 7E 1972—2009 4F,  SACROC Tt

H gt BARE T 17542 K5 CO, [14]

SRTT, IUARE XM COHi%E . B 5 HA7E AR A
RHECO, Mt Er,  f B2 H R K F % % Marchetti [15]
. 1996 4 TF 46 146 8L Sleipner CCS T H A1 2000 4 I

f 1 IEA it = S & (JEAGHG) #F 7t 5 JF & 1 R WL A4
Weyburn-Midale CO, 5 #ll 5 & /7 01 H (& #X Weyburn il
HD, 2 E R b R R AN HEBCO, #EAT KA
. FIHSEAARRIE.

Sleipner CCS 11 H 2B} 2B 5 K KA R M Ak 7 3 T
Ho 2R B R, SR8 ECA T 2 A Statoil (PR
Equinor) % MR IR S5 A #2743 85 H (1) CO, i AT i 4
HENEGRBOKZ AT 7. ZH M 1996 £ 54, &
a7 2000 750 CO,. %I H HFSETF R T 20 4R 2%
BERI, B T A NBE H RFERE TR R [16].

Weyburn 37 H /£ ISR H AR TEIRES . 56 B BEJRAR. 1%

3

e A0 28 BUR S ARNVIR & SCHE R, RIS K B A1) i
B Y Weyburn i H 2 37 5 K HBERBL 258 1, TR
T DI 12 4R 1) 180 T REAEREL . 2R, ek e
CO, M Jif £ 77 RF £ 0F 7T [17-19]. %50 H M 2000 £ 10 H I

BIEN CO,, Z 4N Weyburn i H 5 2 AR B 71 3500 75
i CO,; BB T 58 UG AL i H .

Weyburn I H () D i€ 1 CCS BEORLE I % A AHE
HIAT BEMRIER (B3, B\, XA B
KEMBAEH GEEILARMES D TR d A KK
A mIKECO,, HAT KM, KIEREH, K5
TR S HAERBUE . TR 1A LLEE CCS HAR,
KL= A2 1) COL AT RHURE . BRBFIG A D, a3k s
R B R . HR, %I H HKEE CO,-EOR 3k 13U i, 1E
BABFANE BT, RYESITEE 204, & 1&
BRI CCS AL . FEI, FEMR R IR EEARAL T CO,
HEBOR R 5B A7 2 )5, Weyburn I H 2 24 i HEAIR
WL CO, HE M BRI L 4l 8 5 B 47, 1E SaskPower
Boundary Dam Power Station Unit 3 (faj#K BD3) #12H 2 %
B —AN 100 75/ R BRI S CO, iR R B, Kl
£L 1) CO, ik 2| Weyburn Ji AT BRI 5 B 47 247 X
CO, 77 R EK IS, SaskPower Boundary Dam HLJ 5t 25
TR Z R CO, L FAFBIROKZ, BT, &)
5T I R B 1 4 A R B Fe G (Petro-
leum Technology Research Centre, PTRC) & fF 2 % T
Aquistore VR UK 2 CO, #4547 B2 78 it -

* The world’s first standard for CO, storage (CSA Z741)

Weyburn Project has
successfully
sequestered 35 Mt of
CO, since 2000

Storing CO, Aquistore
(2010-2017)

2nd-generation CO,

- High concentration
CO, capture

v

CO, storage
with EOR

£ Research Project

The Great Plains Synfuels Plant (2000-)

Weyburn CO, Monitoring and Storage Research Project (2000-2012)

o The world’s first CO, MMV initiative
¢ |dentified the most effective technologies for MMV
* The world’s most complete, comprehensive, and peer-reviewed data

o The world’s largest CCS project with EOR
¢ Best CCS business model and cluster

- i Shand Carbon Capture Test e The world’s leading demonstration-scale
capture technology— Facility (CCTF) ‘)201 55 test facility
Shand study « 2nd-generation technology based BD3
Captured SaskPower Boundary Dam Unit 3 (2014-)
CO,

The world's largest CO, capture
facility in coal consumption

The world’s largest CO,
storage scientific research
facility

B 3. BHER SIS RIRATE TN Weyburn 5T H L 5852 1 4l



Weyburn I H 1.1 5 CO,-EOR F| F A% 4 ¥ A B I
JihZ& A T 1 CCS RIEM B AE AR . Rk, “U” B
INE CCS W& sz 2 E br EHESE . (H 275 3 4T
& B s B AT E bR B IR 5 %5 )1, — 24 CO,-
EOR H Tl H Ff- 1% 56 4 2 3 KU g HF 1R 24UR [20], A
AN B AL FE CO,-EOR 251 FH f 1] /8

3. CCSIBR/ZE

CCSTiHAMRZ M ATk, Hh 2R e S B 17
WrFtke (GCCSD 1M K& 4, % L EITH
MM HEBOR A EE . @ AN 17 40 Jimi/4E,  DLR R IR
LT 4l SR RS A7 80 J3 IHi/AF CO, I RE J11E i R AR Sl 34k
B oRVEE AT H BT TR . 21 2020 4 GCCSI IR
F, HETRERA 65 M E, Hi26 MEiEfTH,
FAth PR b T AN [F) () A P B B

CCS It H (288 ] A CO, kI 7, BRI 55
5 (4B AL Sleipner BT H )« AL THIEE (N3 K
FIRMES AL, Great Plains Coal Gasification Plant) . J%7Hi
il S G 7€ BN 52K 22 W] Quest T H [22] H A /A To-
makomai Tl H ] #EHL ) (Wlhn£ K SaskPower Boundary
Dam 1 H H13% [ Petra Nova Il H ) W8k s (B
HELG P [ Al Reyadah T H D) - A ReE AR (Wise
Decatur 51 H ). BHEZSHli%E (WVKE Carbfix 2 & Al
¥ £ Climeworks 2 & #) 50 H , L K& ## [H Heidelberg
Cement % [4] i '~ 198 & Norcem” s Brevik /KJE) « &
K Lehigh Cement A ] [0 H %5 . EEER AT R maiE K
SR CO, AT IR B A7 (I H A8 T oy F i 5, PRI AE
figf CCS T H

M AF IR B | 20 K )2 35 /7. CO,-EOR &
v RAMAHRPEAE, ZREHA235RE. XilE
HA7 I H ALHE UK 5 Carbfix 1 H [24] 51 H 4% Tomakomai 5t H

R1 EIRMACCSRIIT H S A

[25]. {H/&7E Tomakomai [l H H', CO,7ERIBH A ZEHEN
REF MR Z a8 B T AR FA IS, ETEA
PVEAN T s N AT ALK By Carbfix I H A X A 1) & i
A, BRI RTEE LE AR B, ARk Xl B A7 1)
B HRTERE A .

R CCS 300 H B2 78 5 1 b Ak 7 V8 Bz 479K
g3, hRT DUSE G b B AR CCS T H R R s T I B
F D RIS H RS . AT AR R], BAAEEM
1972 4F T J& K AUAS CO,-EOR,  {H /& CO,-EOR i A 5%
VRIS e JE SRR, IFAS R CO, [ 5 355 47 5 A -
1 CO,-EOR A H [t i HHAF B, To il & AERUKJZ 18 2
FE R T BAF CO,, BT E B A R : CO,e
T2 IR T 2 WS UE S AAHh 22?2 W] SR UE AN [R) B
BEH) CO, B AT A A SR 534 LRI CO, EH 47
2z e ? X2 CCS BHART F I H 5 ot T 22 ok 1 [
A, R AGHE) T RS PRI Weyburn T H &2 PL CO,
AN S B8 B AR, T REFIEEEN H T EZL CO, /Y
W5 E AR FE[18,26-27]: T H 7R 78 B fils b T 1)
bR CSA Z741 H [E bR ISO/TC 265 B 5 i 4 15 M i
AR T AR

Sleipner T H [FFE2 J CO, KRR I T 77 1 L S I
WEIE, 1250 H DY 2 5= e I B I SE D M, o T
COEANL R AEH T Hs e FLA . 1 B b 52w R i)
CCS Bl ikt (K1 [28-29] b fLfE Aquistore. Coopera-
tive Research Center for Greenhouse Gas Technologies
(CO2CRC) Otway. Tomakomai. Ketzin. Decatur i H £%.
XL AR TR BRI, IR 5 3
HE, WEE CO, M A7 FEAFT (pre-injection) MEEAF 5T
HEANB B Gnjection) Wl 58 5, BLAVEANFMEAF G
(post-injection and post-closure) [FJFFEE MM 5L . F 11T
CO, Hb it 5 47 B} 2 W 50 e 14 0,45 H A K %] (Nagaoka)
CO, M TR B AFRKS, 1724 K12-B CO, M B 770 H 2.

Name Capture type and scale Transportation Storage

Characteristics

The 3 Mt-a™' coal gasifi-

The world’ s largest scientific research facility for geological storage

CO, storage with EOR

of CO,; the most advanced, comprehensive, and complete MMV in

at a depth of 1450 m;

cation unit of the US Da- 320 km pipeline from
kota Gasification Com- the US to Canada;

the world, including 3D 3-component seismic monitoring (performed

about 1.8 Mt-a™';

three times), 3D 9-component seismic monitoring (performed three

injection started in

Weyburn,  pany; the 1 Mt-a™ post- 80 km pipeline from

October  2000;

Canada combustion capture unit the SaskPower Bound-

n times), 80-level 3D 3-component VSP monitoring in wells (performed
the
three times), passive seismic monitoring (performed five times), fast

Weyburn field alone

of the Canada SaskPow- ary Dam Power Sta-

and slow S-wave logging, surface environment monitoring, and so

has stored a total of

er Boundary Dam Power tion to the oilfield

forth; the largest scale geological CO, storage datasets obtained; basis

more than 35 million

Station

tonnes of CO, thus far

for the formation of the CSA Z741 Geological storage of carbon diox-
ide standard in Canada and the United States




Name Capture type and scale Transportation Storage Characteristics
Learned from the experience of the monitoring technology used in the
Weyburn Project and promoted the development of permanent moni-
toring equipment and technology for the geological storage of CO,;
. o Storage in a 3400 m currently the world’s deepest geological CO, storage project
The 1 Mt-a™ post-com- 10 km pipeline trans- . . o
) . ) ) underground deep (3400 m), with the most difficult monitoring technology; layout of fa-
. bustion capture unit of portation to the saline . . o . o o .
Aquistore, ) ) saline aquifer; injec- cilities for permanent 3D seismic monitoring, borehole fiber optic
the Canada SaskPower aquifer storage point ) ) ) )
Canada . ) . tion started in 2015; DAS VSP, deep-well fiber optic temperature, pressure DTS, passive
Boundary Dam Power (straight-line distance o o ) ) )
. has stored a total of seismic monitoring, tiltmeter/GPS (surface horizontal and vertical de-
Station of 3.4 km) ) . o o
350 000 t of CO, formation), environmental monitoring, and so forth [28]; 3D seismic
monitoring and environmental monitoring was carried out multiple
times before injection in order to detect the repeatability of the moni-
toring technology and analyze non-CO, injection factors
Storage of CO, in = = ) . ,
Injection into two sets of saline sandstone aquifers; the world’ s first
800—-1100 m deep sa- . . o ) o
. . ) time-lapse gravity monitoring project, through which it was found
Separation of CO, from line aquifers below ) ) L o
. .. . that the reservoir density decreased after CO, injection; 3D seismic
the natural gas of Separation of CO, on  the seabed; injection o . . . .
) ) ) monitoring with marine streamers (performed eight times); deep sub-
. Sleipner Vest Field, with  an offshore platform started on September o . . . .
Sleipner, . L ,  surface monitoring, which was technically difficult and technically ad-
a scale of 850 kt-a” and injection of CO, 15, 1996; the world’ s ) )
Norway . . ) vanced. The main research goal was to determine the movement pro-
CO,; capture technology into deep saline aqui-  first offshore CCS ) o .
. ) cess of pinnate fluids in reservoirs after CO, storage underground; da-
and chemical solvents fers below the seabed  project; has stored ) ) ) o
. . . ta were acquired and recorded using a comprehensive monitoring
(amine absorption) about 17  million . » . .
) technology; data analysis facilitated safe CO, storage operations in
tonnes of CO, in total . )
complex reservoirs and environmental assessment
so far
Determination of the injection rate in different stages according to sci-
. . . entific tasks; research on geophysical monitoring and imaging technol-
Storage in saline aqui- . . . o
. ogy at different CO, injection rates, and especially at small CO, injec-
Separation of CO, from fers 1565 m deep; . , . . . .
CO2CRC L ) tion rates; the world’s first facility for studying the impact of CO, in-
natural gas, CO, concen- L injection started in L .
Otway, ) 2.25 km pipeline jection on the sealing property of faults; possesses the most complete
. tration of 80%, methane September 2009; a ) . . ) ) .
Australia . site experimental facilities and indoor experimental facilities at pres-
concentration of 20% total of 80 000 t of o o o
ent; layout of facilities for permanent 3D seismic monitoring, bore-
CO, have been stored ) ) o o
hole fiber optic DAS VSP, passive seismic monitoring, surface defor-
mation, environmental monitoring, and so forth
Storage in deep sa- Most successful 4D seismic monitoring in the world; most successful
line aquifers 630— monitoring with the resistivity method; unique combination of bore-
650 m underground;  hole monitoring with geophysical surface monitoring; long-term mon-
. Small-scale industrial hy- . . injection started on itoring after well closing; main research goal was the movement pro-
Ketzin, . .~ Transportation with . o .
drogen-production proj- June 30, 2008 and cess of pinnate fluids in reservoirs after CO, storage underground; the
Germany tankers

ect Schwarze Pumpe

ended on August 29,
2013; a total of
67 271 t of CO, were

stored

analysis performed used a comprehensive monitoring technology that
facilitated safe CO, storage operations in complex reservoirs and envi-
ronmental assessment; achieved the most successful prediction of the

CO, reserves and storage capacity




iR

Characteristics

Name Capture type and scale Transportation Storage
Storage in two sets of
) seabed saline aquifers
Capture of high-concen-
) ) ) 1000 m and 3000 m
tration CO, (industrial = )
. . Injection of CO, from deep, respectively; hor-
separation/chemical ad- ) ) o
Tomakom - . . the capture end into izontal well injection
) sorption) in the hydro- . )
ai, Japan . the injection well lo- mode; a cumulative
gen-production  process
) cated on the land storage of 300 110 t
of refineries, at a rate of
of CO, from April 6,
100 kt-a™' CO,
2016 to November
22,2019
Storage in a deep sa-
line aquifer 20 m
thick and 1880 m un-
Separation of CO, (5.5% . derground; injection
Direct separation of .
CO, content) from natu- started in August 2004,
. . CO, from wellhead )
In Salah, ral gas in the Salah Oil and ended in June
. . . natural gas; transporta-
Algeria Field of BP (Algeria), 2011 due to caprock

with a scale of 1.0—
1.2Mt-a™' CO,

tion of CO, to the CO,

injection well

leakage risks caused
by injection after moni-
toring analysis; a total
of 3.8 million tonnes

of CO, were stored

Used HiPACT equipment, developed jointly by JGC and BASEF, to
capture CO,; utilized a chemical absorption process of newly devel-
oped absorbing solvents with characteristics such as stable thermal
degradation resistance and excellent CO, absorption performance;
achieved CO, liquid—vapor separation process and energy conserva-
tion at high pressure (3—5 atm), thus greatly reducing the energy and
cost burden of CCS projects, as well as the cost of CO, recovery and
compression from 25% to 35%; developed an advanced and unique
ocean-bottom cable; achieved four-component time-lapse seismic
monitoring, marine streamer 4D seismic monitoring, ocean-bottom
seismometer monitoring, land borehole monitoring, and earthquake
network-combined monitoring systems; involved the injection of CO,

from land into two sets of seabed sandstone and basalt formations

Injection into one set of saline aquifers; performed the world’ s first
research on surface-deformation monitoring with InSAR, through
which it was found that, after CO,injection into the saline aquifer
deep underground, the surface deformed significantly [29], possibly
causing a risk of leakage through the caprock; 3D seismic monitoring
(performed multiple times), micro-seismic monitoring, and tiltmeter/
GPS; borehole wall leakage was found during wellbore integrity mon-
itoring, possibly due to the geochemical reaction of well cement with
CO,

VSP: vertical seismic profiling; DAS: distributed acoustic sensing; DTS: distributed temperature sensing; GPS: Global Positioning System; HiPACT: high pres-

sure acid-gas capture technology; JGC: Japan Gasoline Company; BASF: Badische Anilin-und-Soda-Fabrik; InSAR: interferometric synthetic aperture radar.

RS SR L, X2 CCS R} 220t 78 Wit /2 LA 57 35§ 47
TRzt TFRHUT B AE I MMV 3R BEFT, R N AHAE 7
T g A7 R B T A R AR AT BR T
Weyburn I H  CPLERIM B A7 ), B0 E s 42 CO,
ROKZE A XREFNNEAEE ) EE, BUKEREFIZK
THAZHEAFEEE . CO, /K ZEE AT H — M2 fEHEK
VR AR, R TR TBEKEEER CO, ¥k
EER A, AT B R H R 3R R e B B v A
AT FBURIXT CO, 77 R B FEARERZE 1k, F 5 BicTl AR B 1%
AR T IR B A I RA . B, BOKZEE AR T BT
CCS K EMIFi 1A

258, CO,-EOR tH 2 B FEM, K Zid #E =4 1)
R aR T DAAME 2T s B AR R . EIR FoRiE, Bk
JZ CO, MR 7 H i &K BE AR 7 2 AT 1, B
A R IR F R AR R AR R 48 LB ) . X 5 CO, B
B SRR il 2 07 A, BUKZEAN CO, 2
5 FEALBRE rm TR Ry, 3 80 2

FL MEIRREERTT R« R BT R S5 itk R . (5 H i
B b IEAETT R O ROK 2 CO, B A7 T HAIE B 13X 28 RS2 AT
FEH .

4. CO, FHERY X n)

CO, AR IME U AE TIRIR BEHEOE, AR, A=
J7 . JKUES AT, DABRSRAE B AR, (%
REFEBAR AR 7 /. SRR I 22K A &) Quest CCS T H
B 7.903 AN T i B A SCH W40 [30], 100 5 /4 5y
H AR IR B A 17% I CO, I8 . B4 5 BHE I A
5 EE 28 55% . 16% F1 5%, 25k, CO, il 4 1 A i &
b H CCS #5132 B0 43, 1M Hb o 347 350 40 46 % B i
WA SR BB H TR ) AR A, AR Betias AT 3 A v B0 [ 4
T A5 R RERE A TAb cath 2 1) o A 0 VA 77 B A R
TORTE R B (LIS AT I fE h R EA VAR, RIS 3us
T AT S A E T



CO, i L2k lnE &M MM, BAEA R
bR ] A PRAK BRI R HARAE R BT 32
P GENANER . KV 1AHRSE ™ A R R 73 T HETR
U5 DARHAR 2 i) A Can 32 Baa A7 4k 18] B A A
Bt O, R R ARG R AR . K
FIBA RS G AR 2 U AL, L5 B A VR 22 VE RE 17 el 1
BRI, T8 B oA PR R 4 I 7 ZEL A DA ik
TR, E RS F] H R IEAE R R X L ) AU
RITH

BEIRPL - FAEARAR EE CO, 1l SR 1R STUIST Ji8 K& A}
FHEFT[31-34], H I B8 KRR R Ak AL 32 ] G AR GE AR
Ao AR SR EAE—AN T REZAIE L) R J5 CO, 1l
£, SaskPower BD3 i 2 i i i il 5 iz 47 B L
PORE Mo AR B A 2014 4 10 H 2 HHE~= 24, SEl
ROEIBAT, 202145 H KRR 414.3519 J7 CO,,
S S A BE 7038 BB UL 75% DL B H R R
FIF 5 2 7 19 Cansolv # R, %34 A i T4 1R S0,-CO,
PRI RS, B VA R . XA TR A )
PR 2GR AT B A2 . 0T SaskPower BD3 i ££ 14, %
J GV ) T A D v R R SROMTA 7R B AR S5 R A O )
B, BRI SO [35]. TR S5 REIR T SCREEE —
& 4 % # K v, Linde/Badische Anilinund-Soda-Fabrik
(BASF) 11 15 27K i ¥ 7)1 [36] 1% 3] 1) 47l 58 REFE IS T
2.7 GJ-t" CO, (HIBATMBIANTE), 18475500 h )5 /M i
SLIRFIBE R 5 {% . Baker Hughe A 7 I B B AU A2 H AR
SEINE - R 22 B0 AT T0U B 41l 4R L e (A RO HRIBONE, R
HAT BT 1S 55

TS A B K R HL T CO, At 2 B /2 Petra
Nova, % B CO, 5 RE JIiE H] 140 JTME/4E . CO, %
{ F§ H % Kansai Mitsubishi 2 7] ] CO, [F1Y§ T 2 347 1,
ZLZMHEARKS-1IER] (Mg (A LD, 8 h
SERRAHRR T PR AR VR AT A2 . Petra Nova BAJe Ji5
L) AR CO M T3 R MR R o AR 52 i 4
SV 34T, B IS b gD T 8 PRV R 5l 25
Hik.

AR B0 P B bR S SR T H 5 B A 80 i/
4 CO, i B2 HE /) BT R {H K & 75 K [F Al Reyadah T, LA
JIEAE @V () B AT 400 5 WE/AE CO, il 42 RE 0 1 9% [
Drax A9 Jii & HL Al 5 it £ [ Heidelberg Cement ££
JE R 405 Norcem” s Brevik 7K Y8 40 J3 Wi/4E CO, il 45
Wi 2% 2% Fortum Oslo Varme /A ] 40 /3 Wi/4F CO, i 8 15
i 35 [E 158 50 5% /N Mustang Station KRS K H T 600 JI
Wi/AE CO, #f B VOt B 2 B i 0 2 K g 4 2 B g

7

Lehigh /K ) 4= A% 80 77 Wi/4E 4 45 it , LA KL 5Ehdin ==
K25 7] Polaris il & &4k T #2 75 J3Wi/4F CO, i B Bt 55
5 [H Kemper EL A SMBA I KB IGCC) 300 /i
i/ 4F- CO, 471 B2 1 e B AR A By, ARIX AT H e 31 e
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MR .

T AR D (s 2, BT HRORTE RIS T 3k
RO, R T o T — RS s fs AT
SEiEk, M RCR . BB A . IE 2 B T SaskPower
BD3 fifi 8 Bt 1) il Dis 47 A i 1 B 5 Shand & FEG 58 —
RIRBE I AR AR ST . SR ER AR T CO, i
LW IEAT 2B, (HITH AR AT LLREIK 67% 8,371

5. FRE CCSTm B /IR

W H T IE A 4R CCS Rl 0F 78 i,  H AT
WFFEHEAR R TR/ I AR CCS J FIREE T H , BL
J CO,-EOR 7R yu 2 filf b I ¥1[38-41]. XL H 1) H A5
FE W FE CO,-EOR, X F 7 AL 1K) CO, b i 5 17 %
VR FUEA ;s BIMRZ 8 TR 1A e il
W 5t[42-43], (HREA L9 R IESE I H (1) CO, 3 17
B, AEES AN BT REEI KR BARKES
BANFEMRRAE, FE 5 ki E K CCS B ¥t
ZPIR K

FE] Py B A A A RN SR T R A A A A
e THERERAFIFER CO,-EOR T H, #BiE AR K
SR CO,HEATIRIM B A7 . IX LT H ABEMA E N CCS A
HOiH . 5 g Rt H SR 2 Wi BUKJE CCS T H Bk
PO RE KA AR B vE L CCS T H w4 5 HH CO,-
EOR T H . 1 E A il K B CO,-EOR T H , U 2 UG
AR o YA B A T3 B A L Atk (S5 0 H [38-41]

H A2 TR CO, ¥ CO, AR BRI, MG
IR H 2019 95 5 AR RERHR R B GEF)
PR 2 F A 2 AR Bt . 2009 4 Hh AR fig S5 BT BR A
AR B D R LT CO MRS E (10 J3 I/
) 2017 4F b [E A e A A R 2w R R EEIGCC
] BRIERT CO, R UL (6 J3Mi/AE) . A GiliKye)
WRIGe 5 CO, R Wit (5 J3mli/4E), L Bk oo [ 45 7 g
PAERTEA R BN E R ARG R TTEARD A
HE S HL RN R CO, AR Yot (15 JT /) . R 2 A
NIX L CO, 1l B2 Vi 15 A Ui 1) U ABE 4K, 350 A7 B AR 2 T3
H, o oo B i SR A fumrig A7 k. 7ER SR ROR
AN, ARG ARSI BRI R 1B AT 1B 1T H
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6. CO, MR FRIXR BRI F S H AR

CCS T H (1% J A2 se b i B 47 2 Hh B A7 I %
ALK CO U HER I . i Az (MRV) [44],
KRANENTRAL 51113, RAFINFEE 45Q #HL B, LK
R NS KA S5 BUR IR BUR I S Al . 5L AE 2008 4,
5 ][5 58 TR e R B 8 A7 A g 21 HH 20 R g e 1) 14 TR
RILAERERZ —, 2019 F R4 B T 5Bt (MIT BHEITFR)
WA 2R KE AP 2 1, FHh o iR
5RO 0] 3R an AT 3R AT B B ) CO, i BT B 47 MMV 1)
— ROVBCRITIE IR R, HETUP A 3577 XU 3t 77
&, JEHOR CO, M T K 7 1 22 4 1tk o 55 [ RE RN
1997 FEFF 46 95 B CCSWHIE, WA N 32 B4 v £ b o7 3
17 1[45-46]. IXJE R N R A A7 ) B e i, A R
R AR ER ) CO, M £ 4L, MRS CCS T H K J

6.1. A5 A M 4% — EAE CO, 5 B A7 (1A% 0 ] 8

Xf CO, M 47 2 A e 5 S IR, — B2 R0t
TR AR IO WU 2 —[47-48]. CO, Hb 5 35 17 MUK 1 2
KEH ZAT T — N B 77 He I ol 328 2 1 5 3 A7 44
R KE KRS E M R @ IE[49-51]; —RFENMT
[ CO, FTREFE R IR . JF o Wi 2 B9 i o5 2 3 B i S B0t
Fe: RN R IR MR T RER IR CO, MR E 71k (ALHE
JEEE), MM FEOMEE . EFEANBEE A= RS R 2
SHHAFEEE. TR, WR. PR, ZHEE SOKIHE
P, 3T AR CO, M 3t 47 Hh XURS: foe s Dl R 2 A2 .
120 56 M A2 B S 5 A7 2 A PR AR B, R S ] [ SRR B AR
) (EPA) & T CO, M T EAA IR VISERIFRitE, T
i & CO, ¥ N IS R I 14 1 22 4 5 1 o 3 47 1) KA 22
E

FAR M FE A 1T 23k B CO, HhL R B 17 8 it 1Y) 45134 5 it
#%, J&HZA Nagouka. Tomakomai /) CCS R} 22 72 B Jite
W . XA CO, MR B AR R 32 2 I, £
FREEE 20 km (6.8 2%« 6.7 Z¢HfE, (HIFEA FEINH
RAEATATMIR[52-54].  H A HER IR 8 7 b B R WF AL
(RITE) A 70N 53R FH P 35 7K Y Jie &5 I A 9 R A A
PR A S K X0 E R SE R, PRl R R ) Je
TN, H3EAT % /R )RS 5 [55], B I %
ey

SR, RN CO, 175 % b 5 5 3T 2 T ) 836 2

R fa R, R ST AR AR R CO, it ) A R0 T A %2 4
P ) 5 T PR A . 2012 4 A AR K S L BR A B 2 X
Zoback il Gorelick [56] K183, AN CO,EN 5 )i &f
FRTRe s RS, RIS — /b R 22 S8 CO, ¥ ik 3
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Zoback 1) SEEG B AR HE T A KA, A6 K A AN AT RE Ak
HELbrEt A 22 . RAh, RN EE
[ BRI AE B B AR T A TG 0L N3N, R — 2%
A FECO, MR TR A GELN . B EEIZIE
B INARE B B e T A L N PIR S RN e £ R A
Fo b, ERBHEHNT, KIFNAWERR%EHE
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Hh [ Vet v TS b PR TR SRR A R e —— R A R A K
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BERT DA Rl R T2 . TR AR B 2R R 1 [ST]. RN
FEME B K2 (1 8 [ 5813 N CO, N 5 FH47 155 K b = 7~
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CO, i 5 B 47 22 Ve 5 B VPl 2 B FE i N1
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71: FENEER CO,fEHZE P s AR TR e
Ab 1 JE W J2 B a6 2 1 5 B0 R BB TR R REYE s CO, it
TR TTREIR1E; CO, R MER B, V5 H Nk
KB GBI R AR E, WA MERE, #2
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BRI W25 MR R . CO, MR 2 52 CO,
MR Amva i it EEA RN RS, SR, X T CO,
SR, 7 ENER CO, W RERIE 2 B Z A T e £
Bkt ZiE N R B A R IR . RIS
DU R H R 9K 2 WS AR AIE B CO, 2 Bt Blth R . i
KW E LI .

F LI A2 1 I CO, b T 35 47 22 A M B FLEE I 5V
BEZHIEOT, FEANHNE B 55 )2 5 W2 T R
W, I EL o 00 90 R A B o 5 T R 3 B
W, FEREDYAE (PR ) RS >R Ml b ™ b o 358 A7 A (1) A
b, N E R E CO, BT A7 0 H B E AR T B[ 16,27,
78], fEFTH 1 CCSRFEEM sttt (R 1D, DU4EHnfE &
BOEIE CO, MR A7 2 e, el A RS RA
BOIUEYE o 48 E Ketzin T H BHEMHL T H CO, HBAE S
HAFR[T9], XS CO,HFHBEE R, MEK
Aquistore Jii H I HL 7 Weyburn i H 1R 2 250200, ik
TIKAKT PSSR AT R, e T I E R IRE R IR =
S b R e I ORI e SR oA X A
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TENVRFE N 3400 m (R RUKJZ 1, 758K R DA F b 72 el
XF CO, 43 A #EAT 1% [82]. CO2CRC Otway M H % s i
() VY 4 th 7% B B R (A b DAS FE %) . 4D VSP
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F B . Sleipner Tl H [84]H JE B 2E & Jy Wi, 1 XIE MK
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M COo,HAFE MG

LR W NI A S LA X3 8 K s 00 1] ) 22 S5
JEk A IR 7738 /& CO, AT FE 17844 [78,85]. Ak Weyburn
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FIF A 5 e g (1) 4565 SR X 43 i 73 5 CO, LRI B AR AL,
HR B VY S i R Ab B S AR R I AR AR AR 2 M A
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XF T 1 CO, 47 8 (1 R BE S 4 CO, M BER U, A
RE TR G S0 COMB A, 5 5 S A2 VE N CO,
Ja, BEHH MRS CO, M . HA Nagaoka Il
H A5 F o & 11N CO, 5 40 2 IR FF H Hh BR YY)
FEFE, AR 2 DN FHARAE N A 2 155 AN [FI B B
CO, AL I HL Y5 [55,86].  H FIXS CO, R 43 A 1 i ) 25 SR
FERE—EWZERCO, 0. MTFHEAWERAKE (4
2400~3000 m Ak [ K Ll 25 0 K 4 g A T O e b i
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