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Numerical Simulation of Influencing Factors of CO, Storage in Saline
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Abstract Huge amount of greenhouse gas emission of carbon dioxide leads to global warming, which poses challenging problems for

both the survival of human beings and the social economic development. In an appropriately confined place, there may have a saline

aquifer of huge storage volume, which is not very useful in itself, but the volume can be used to store CO,. Based on the mechanism of

storing CO; in a saline aquifer, the influencing factors of a reservoir and the fluid in storing CO, in a saline aquifer are studied in this

paper by adopting the Eclipse software. The simulation results show that the permeability, the ratio of the vertical and the horizontal

permeability and the rhythm are the main influencing factors of the CO, storage volume in the saline aquifer. The salinity and the

temperature are the main influencing factors of CO, dissolved volume in the saline aquifer. We can draw some guidance for the CO,

storage in the field.
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Table 1 Basic parameters of the model
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Fig. 1 Three—dimensional numerical model of saline aquifer
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Fig. 2 Cumulative injection and dissolved volume of
CO. under different permeabilities
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Fig. 3 Cumulative injection and dissolved volume of CO,
under different ratios of vertical and horizontal permeability
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Fig. 4 Cumulative injection and dissolved volume of
CO, under different sedimentary rhythms
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Fig. 5 The variation of solubility of CO, under
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different salinities and temperatures

3 it

(1) CO, TEFR 7K v B W A ™ BRI Il 4552 i CO, 1Y 18
B EOKZMBE R Y 038 5 F 0 DUBUR) R R e AR
KZ CO, MM E B HE , B ERFYNE 095 5 5 LE
K, CO, LA MK MR B i R AR B, IE R HE L2 1Y CO, 31
A7 0T LAk 390 390 ) R 22 1) 2 £

(2) 52ma CO, ¥ fff 1t 1 2 E N R R Fh K2 0 6 B AR
B2 BB AR (XS, CO, W R i sl 5 TRLEE /N T 120°CHT
CO, 7 fiff 52 B I 32 038 It s /by, {HUZ: KT 120°CHT, €O,
VA fife ik AN I I R V) B

2% X #f (References)
[1] %G oA, IMX, BARA A, 2. U2 — Ak 1) K A2 M HE i —— — Ak

#e

SCIENCE & TECHNOLOGY REVIEW

et FAG FEUTFET). R 2 4x, 2004, 18(4):  196-200.
Zeng Rongshu, Sun Shu, Chen Daizhao, et al. Science Foundation in
China, 2004, 18(4): 196-200.

(2] Z R0, EHHE, BT, RS 3SR R I R 2
FE——LARALL Z3 M p F8 H ot Lol oA [, Ak il A, 2000, 21
(1): 105-106.

Xia Weiwei, Wang Xinhai, Lei Juanqing. Lithologic Reservoirs, 2009, 21
(1): 105-106.

[3] Torpa T A, Gale J. Demonstrating storage of CO, in geological reservoirs:
The sleipner and SACS projeets|]]. Energy, 2004, 29(9-10): 1361-1369.

[4] Bachu S, Bonijoly D, Bradshaw J, et al. Phase I final report from the

task force for review and identification of standards for CO, storage
capacity estimation [R/OL]. 2007 —-06 -15, http://www.cslforum.org/
publications / documents / PhasellReportStorageCapacityMeasurementTask
Force.pdf.

[5] Hitchon B, Gunter W D, Gentzis T, et al. Sedimentary basins and
greenhouse gases: A serendipitous association [J]. Energy Conversion and
Management, 1999, 40(8): 825-843.

[6] Soong Y, Goodman A L, McCarthy-Jones J R, et al. Experimental and
simulation studies on mineral trapping of CO, with brine [J]. Energy
Conversion and Management, 2004, 45(11-12): 1845-1859.

[7] Gentzis T. Subsurface sequestration of carbon dioxide—an overview from
an Alberta Canada perspective [J]. International Journal of Coal Geology,
2000, 43(1-4): 287-305.

[8] Bachu S. Screening and ranking of sedimentary basins for sequestration
of CO, in geological media[J]. Environmental Geology, 2003, 44(3): 277-
289.

(9] B At A5, ARk, A5, W L AU R RS il 45K SR S AURUE
BEBLT]. FHE R4z, 2011, 29(33): 58-61.

Gong Ruxiang, Li Xiang, Li Xiaobo, et al. Science & Technology Review,
2011, 29(33): 58-61.
[10] 5k 7o, #¥SE. B8l ECA RO BUE AL [J]. BHE 541, 2012, 30(10):
39-40.
Zhang Yun, Xue Liang. Science & Technology Review, 2012, 30(10):
39-40.
(1] K55, FEREAE, A, 45, RO P 365 K2 CO, HL7 0 S0 STAR L], 2
+ f12£, 2010, 31(4): 1240-1241.
Zhang Liang, Ren Shaoran, Wang Ruihe, et al. Rock and Soil
Mechanics, 2010, 31(4): 1240-1241.
(FHERS N FE)

(R SR ) &Rid XE"= B iR

“ERIR X FURB AR LA A RA A X FAM
WGBTS AT B AR IR F) & 6 R
F BRI R S A AR BOK F L BCRN BER 0 — KA
AREF SR TR TG AR E 48 KA F
S K IZ AR IR A R, S AT AT 4R R 8 A A 3R AT 3 4
DM RN, AR WA F e LS A LR R R B  www.
kjdb.org,



