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R ARG AN SRR T HEB KR BWAFN F ik fe CO, B AT EME T Ak, £ B
COMRHBENER FREM, HAEHANRBADHEE R NI R KRS ER EERE
Wo A @M AewI N B3, B TP B AR 0 RARRBEN T R IRE AR 0 CO, 3 A
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Research advances on evaluation of CO, geological storage potential in China

SUN Tengmin'*** LIU Shiqi'*, WANG Tao"*>*

(1.Low Carbon Energy Institute ,China University of Mining and Technology ,Xuzhou 221008, China ;2. Jiangsu Key Laboratory of Coal—based
Greenhouse Gas Control and Utilization , China University of Mining and Technology ,Xuzhou 221008, China;3.School of Mineral Resource and
Geoscience , China University of Mining and Technology ,Xuzhou 221116, China ;4.Key Laboratory of Coalbed Methane Resources and Reservoir Formation
Process , Ministry of Education ,China University of Mining and Technology ,Xuzhou 221116, China)

Abstract: CCUS ( Carbon Capture, Utilization and Storage) is a crucial technology that can be used to reduce CO, emissions of electricity
generated from fossil energy and industrial process. It plays an important role in China’ s Carbon Neutral. CO, geological storage is the key
component of the CCUS which determines the development potential and development direction of CCUS. Therefore , establishing the evalu-
ation method of CO, sequestration capacity that suit for China’ s geologic characteristic and estimating the CO, storage capacity of China’ s

main basins are the foundation of the CCUS development in China. The evaluation of CO, sequestration capacity was divided into four steps

s B8 :2021-08-26; SR AE 4dE : ¥/
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at abroad, named as country/state evaluation, basin estimate, site description, and site application, respectively. Considering geological
characteristics , regional geology , assessment purpose,local protection,social health,the safety of storage and environment as key indicators
for evaluation,a series of assessment indicator systems of basin estimate were established. Meanwhile, different calculation methods of CO,
sequestration capacity were put forward for different geological bodies of CO, storage,such as CSLF ( Carbon Sequestration Leaders Forum)
method, DOE ( United States Department of Energy) method , European Union method ,and ECOFYS and TNO-TING method. The evalua-
tion of CO, sequestration capacity in China is in its infancy, that Unified and systematic evaluation method of CO, sequestration capacity
has not been established. The fuzzy comprehensive evaluation based on analytic hierarchy process was the main method used in CO, se-
questration capacity evaluation in China,and evaluation method of subsidiary basin estimate and solubility calculation method for CO, se-
questration capacity were put forward. China has huge potential and diversified geological bodies for CO, geological storage,and Bohai bay
basin, Songliao basin, Ordos basin, Jungar basin,Subei basin,and Sichuan basin are favorable areas for CO, geological storage. Due to the
complex geological conditions, the CO, sequestration capacities of China obtained from different evaluation methods are to be a great dis-

crepancy. Therefore , detailed assessment of CO, sequestration capacity for means geological bodies urgently need to be carried out, inclu-

ding deep saline formations,being exploited and depleted oil and gas field,deep unminable coal seams,and shallow sea.

Key words: CO, storage;carbon capture ; carbon neutrality ; evaluation of carbon sequestration potential ; Qinshui Basin
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Table 1 Geological working stage of potential and suitability assessment of CO, geological storage in China'*
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Table 2 CO, storage capacity of main coal bearing in China'*"
X COMRZ A IX COMR X COMRE X CO R0
/108 ¢ /108 ¢ /108 ¢t /108 ¢
HER R AL E 5.3 RN 0.72 22—l 0.06 EL W —IFiL 0.1
HEF R AR AR 6.54 H—RiE 0.44 I ] — 1L P 0.02 e 0
i YN 3.42 KA —T 1.64 HA— 0.11 JERIRsL 0.01
=) 9.91 HRE 0.11 S 0.05 Kt 0.01
k& H/ IR 21.95 e —RE i 0.55 PRI —41 [ 0.03 A" 0.05
A 5.63 KR 0.25 FALL % 0.28 mMT 0.03
JesR#BI 0.26 K 6.13 BHi—R 0.07 HEIE—HEBH 0.04
BEH 1.19 KATIIARRE 0.51 JeE—aE 0.08 S —5 2% 0.03
B BRI 0.36 e 0.56 LR 0.01 SR 0
PR 1.01 BAR 0.04 T 0 IR 0.04
SekARLHR 0.30 =] 0.68 B —1E 0.01 i 0
R i 0.25 Hrh 0.04 JTHE 0.01 B 0.01
JeasiE 0.11 ] 0.07 HELR 0 7N 0
SHIE—3R 2 0.14 & 0 LU AN S 0.11 piNciivssul 0.02
HPIl—3 0.38 RN —ifIL 0.78 JITE—#5dE 0.79 KT T i 0.01
IR M 44.52 pie] 1.22 ALK 1.07 High 0.01
Fil—5S 4l 0.27 =V 2.37 I VA I 0.02 KA 0.02
®3 HESNIETEGHEZM CO,HEED
Table 3 CO, storage capacity for 45 coal bearing basins in China'*"!
P COJRI= WX €O A X COJRI= PP X €O M
it #E /108 ¢ it fE /108 ¢ it #E /108 ¢ i fEt/10° t
IR Z W 44.5 K 1.1 SR AL 0.30 Jes 0.08
= 9.9 PRI 1.0 AL 37 b i 37 0.28 v 0.07
52— 22 NI —#t 0.79 PN IR ER Al 0.27 FH—ZR 0.07
HEIE R 2R 6.5 M —fEL 0.78 JuIRERE 0.26 = —fHE 0.06
WK F 6.1 KK M 0.72 AR L ik e 0.25 EH 0.05
e 5.6 PN 0.68 KI 0.25 H 0.05
HERE /R AL FR 5.3 T e P 0.56 WHIE— % 0.14 TR AR T 0.04
TG R B T 3.4 e —FE il 0.55 AR 1L kAL 0.11 AR 0.04
=L 2.4 KATIIARER 0.51 HREE 0.11 T PR —HB BH 0.04
Kla—7 & 1.6 H—RE 0.44 HA—Hit 0.11
BEH 1.2 SR 0.38 BRI —IK R 0.11
WHEm 1.2 P R 0.36 R —tiz 0.10
F4 IHASHREE CO,HEEMHEE
Table 4 Estimation of CO, storage resources in Jiangsu Province'*!
HbIX T M B/ i3 R S M
T AL km? 205.4 273.8 809.5 251.3 259.6 152.7 512.8
q/(em® - g™!) 26.92 22.96 28.28 24.48 13.3 14.07 12.84
Q,/10* 1 11 969 30 797 39 186 13 175 13 931 7178 323 753
0,/10% m? 32.22 70.71 110.82 32.25 18.53 10.1 415.69
Sco,/10* 1 955.48 2 096.91 3286.36 956.37 549.51 299.52 14792.74

TE g AWML Q,, AT -600~ 1 500 m (AR TR AL ; Q, AR
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Fig.3
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CO, storage regions of No.3 coal seam in Qinshui Basin
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Table 5 Evaluation of CO,storage capacity of No.3 coal seam in Qinshui Basin' "’
I AL X I X
H . ‘ #it
FRIfE  BAREE AR At BAEMGE AR At
i/ km? 440.49 8 558.63 5999.78 14 998.90 10 460.80 4 040.31 14 501.10 29 500.00
TR /108 29.56 574.33 402.62 1 006.50 701.97 271.12 973.10 1 979.60
KA R/108 60.10 1 906.54 3 126.34 5092.98 336.97 1122.25 1459.22 6 552.20
BRI AE R /100 ¢ 51.24 1 665.15 2 680.00 4 396.38 308.40 1 034.56 1 342.95 5739.33
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Fig.4 CO, effective storage capacity of deep saline

formation in Ordos Basin [*"/
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Fig.5 CO, geological storage capacity of Subei—south

Huanghai Basin'*"
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Table 6 Calculation and comparison of CO, storage in
major oil-and gas—bearing basin in China
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