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Fig.1 Development and evolution process of CO, plume in saline aquifer



55415 56 3

i, 8 K T 2XH UK 2 — A AR E A RE 1 105 101

By, AR AT B X8 A ) 5K Sl A FH B
5, CO, JRBF K TR [ 97 F&, WAl 1 P TEA
Jie g it 8 S U, A B T A B 1 DX S
N CO, iz i FEUKE 11, CO, )2 TRz I
TEi 2 IR, DRSPS Y . {5 1k
SRR TR I M IRBI T, i8S CO, FE )2 T 7 4kt
R, THRRPI A 1) 70 A itk — 297K, e 2
SRV SURGY e W =S (S W= SUR . N
K IFTE, ARAEARES B IS B CO, 7R BUK [ sk
KA, R EAT . th TEA CO, #h3E, H
Ui B 28 PR A T AR AL B oA A T 45 1B ) 7 e O
IR B d KR 16 Y0 L, T Bt e A A A7 ) 2
7, PIFIE FIT AR 4R B = e i R

IV [ 97 R 45% 1 AT 40 2R 2 B 5 )= i 2 ) ]
1 R 1 i B (0] G = 2 5 X Jal 45 ik 8 e ) DU
S DRBERMEER K, 9 T RIEE A7 Al 54, CO,
A5 A TOUTHO P TR0 170 Y5 BT 1L 1% 32 2 BRAE , DA PRAIE A5
T P I8 AR 1 A J s (), B BRGE T A (S Bt
o) o FETE AR —E R, AT AR KT
ZNEHE T S8, TEKXT CO, MV AR HIAIZK 719K 3
A T B ) 2 fhe 2 T3 P U ol R A 34
e, 7K AT . L S A R = R R TR R
AP, T (B 208 R s/ M SR S PR B A . IE A

EAJE

k|

(K 7 SRS T 2SBS0 TR 7 500
1547 e T N o o Y G N ES R NP R o 1 R R
I L, 2 g i 22 2 TR 6

2 JRUKIZ B R R

2.1 HhERAER

RV R IR A R, S CO,
AERTEI IR B 8, 2 St KBS CCS 1Y
ARG o A SCUAA T 2 b 55 Ay M1 g B s =X
K ZE R, TR B 43 R 1 K A Bh B O Rt
5% HLTRIAL AN 2 s, SF Ve F Y 4 600 mx
2 400 m, FUKZTRZN 1052 m, JIEIRZ) 4 1239 m,
CO, K H B MAGIZ T EAN, I BEKE R
33 m. HBJZFIFLBREE N 0.23, B B35 R R
207x10 " pm’, T ] 535 KB K038 BRI 10%,
1200 m VREEW i )2 7728 11.8 MPa, HbJ2 i B
H63.7 C, HiIEAHE L 0.39 °C/100 m. HbFAR Y
SR A AR R A . 45 R oK, T2
COy PITAETFTAF 1L Z S5 1 200 a PN IEA IR B K
B O], A 3 A /S T A B A,
A A T FRAE P R 10T P 1 5 i P 22 W AT

B2 HERIE Mg

Fig.2 Plan view of grid used for simulation

2.2 EETRSEFREFRENITTE
BT B B RIFNE ST R, CO, A

TN 270 vd, IR ICTEK T foknl FR2e0:
IS TE], B A R 5 i KT R A s ) Y T
ViR e B TERE J1 o BoR A FREETE S N R) %2 35 )2



102 Marine Geology Frontiers ML T

202543 A

5 DA BT FIR A, Ay e i A S Tl Jo A 25 T <
JEAFAE AR R i (AR 5L, &l 2 frs, BRI
TRHRSPI AN A 2 5 . ORI CCS i H
I SR B RS E I T R DA AR RS H Y
FFELELT, CO,y TEA T AT A I (8] P B, b 4 1
TEPERTY COp KARN B, LA [ R 45 5 RIS B AR,
I, R T OGS RETT IR

388 3 X6 A [ 3 AU T TR 2P O e AR 1] 3
SR R B THERE, REif T OLTE AR 1 S R B ek

CO, M

0.8 I
-

0

(a) FEA S IEIT 2] CO, B/

AT AE] A 10 2, SEUEREAERE 11 98.55 7 t.
1 AU TP kS i, 20 70 a R BB A
SIS X FC AN 3 B, AT LA R SR S
TR P37 1 B 1 2 FR 2 36 2B 1 S 5, S B e 7
U R AR (& 2), IR P A 2.34 km
T R FE, SEBRETTERE S5 | 73 A
A (CO, SRR AR /527 o5 FH A T 23 1] 1 A
St dek P AR A U S o A R R, B
WETIUEAETREE Sy 42.12 T5 tkm’,

CO, 1 FIEE
0.8 I
-

0

(b) TG CO, PRI

3 BETIRARNZB RS HEEITLL

Fig.3 Comparison of plume distribution under different base conditions
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Abstract: Continuous or alternating water injection into saline aquifers can accelerate CO, dissolution and in-
crease the safety of CO, storage. However, the hydrodynamic effect may interfere with the development of CO,
plumes, affecting indirectly the actual storage capacity of the aquifer, to which available engineering solution re-
main very limited. We studied the potential water injection strategies and the influence of key operational para-
meters on the storage safety and capacity during CO, injection using a single well in an open saline aquifer. Res-
ults show that continuous water injection above the gas injection layer after a certain period could enhance signi-
ficantly the storage intensity and increase the capacity. The early the water injection starts, the better the results.
The storage capacity increases with the increase in water injection rate during gas injection. The temporal effect of
water injection post gas injection on storage capacity needs to be evaluated case by case. Under a given total wa-
ter injection volume, high-rate water injection during gas injection is more effective to enhance the storage capa-
city than low-rate and prolonged water injection. Reducing the spatial interval between the water injection layer
and gas injection layer could enhance the actual storage capacity. Meanwhile, water injection could effectively re-
duce the CO, saturation near the injection well, and mitigate the risk of wellbore leakage.
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