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CO, Solubility in Shanxi Formation Water of Ordos Basin
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Abstract: Geological storage is one of the most effective means to reduce the anthropogenic greenhouse gas emissions to mitigate
the worsening global warming. Depleted oil-gas reservoirs, coal seams and deep saline aquifers are potential sites for CO, geo-
logical storage of which saline aquifer has the greatest potential for sequestration. Among the many effective mechanisms, dis-
solving storage is characterized by large storage capacity, long action time and high safety. When evaluating the storage capacity
of a deep saline aquifer, CO, solubility becomes a key parameter. In this paper, an experimental method is proposed and used to
measure the CO, solubility in Shanxi Formation water. Ordos Basin is an important energy base for China which releases a lot
of high concentration CO.. Studies show CO. geological storage is possible in Ordos Basin since its Shanxi Formation forms
many source-reservoir-cap assemblages, and it is of great importance both in theory and practice to probe into CO, solubility in
Shanxi Formation water of Ordos Basin. In this paper, chemical composition of Shanxi Formation water collected from the Or-
dos Basin were analyzed. CO, solubilities in the artificial synthetic Shanxi Formation waterwere measured at 40—80 °C, 8—
12 MPa pressure. The results can be used for the evaluation of the CO, storage capacity in deep saline aquifer of Ordos Basin.
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Fig. 1 Global anthropogenic greenhouse gas emissions

during 1970 to 2004
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Fig. 2 Schematic diagram of the apparatus
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Table 1 Chemical composition of Shanxi Formation ground-

water in Ordos basin

HiH op(mg « L1 Cg(mmol « L™
pH 6. 90
K 67. 80 1. 734
Na™® 2 405. 00 104. 565
Ca?™ 888. 50 22.168
Mg+ 32.79 1. 349
NH, * <0.01 <C0. 001
APT <<0. 02 —
Cl~ 5151.49 145. 317
SO, 2~ 29.10 0. 303
HCO;3 ™~ 642. 01 10. 521

F2 AIGHSM/RESHEMLTHMTKEIRASE
Table 2 Recipe for synthetic Shanxi Formation groundwater

in Ordos basin

i 7] g5 it (g)
NaCl PagiiEL 5.5016
KCl VaRIE 0.1267
CaCl Sl 2.459 8
MgCl, Srpral 0.1283
NaHCO; Sy Hral 0.8838

/NIFELRHLRR T RE i 5 23 AR 42 i e L IBORE i S
MR 2E AR B R F s SRR LS Ge 8 i 5k
B MK A R 1 CO,. BURE I e 78 BURE 25 B
A—E 5 1 mol/L ) NaOH %W . B J5 FEM 58 P
HAE R CO, 7K FE, BB NaOH K W i fir f5
CO, MR FEE w ¥k i% 2 AR CO) IF 564k
jﬂ CO327 :
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BORERT L 18 SR BURE R IS B ¥ AR AR 43 3k P
M, R —H W ERER T F.
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Table 3 Solubility of CO, in synthetic Shanxi Formation water

p(MPa) t(°CH CO, RS (/100 g IKAE)
8 40 4.1325
8 50 3.7660
8 60 3.467 2
8 70 2.8024
8 80 2.9234
9 40 4.4582
9 50 3.824 0
9 60 3.6137
9 70 3.2732
9 80 3.109 9
10 40 4,908 8
10 50 3.8848
10 60 3.8328
10 70 3.654 2
10 80 3.459 7
11 40 5.1454
11 50 4.094 6
11 60 3.9191
11 70 3.6859
11 80 3.3427
12 40 5.094 8
12 50 4,305 4
12 60 4.0520
12 70 3.6379
12 80 3.4382
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(1) LW & F CO., MY Iw f# N 2. 80 ~
5. 14 g/100 grKA¥ 5 (2) X ¥4 fiff o Wi Tk B e T 28 17
IYBTEE FFM , CO, 1E1Z K RE il 15 i 1 Bt IS 7 T
o I i o o YA 2 P oy T A s LI FE X CO, 5 i
JE BRI T HE 1 B3 5 (3D X AR A 4544 R CO.
FE SIS KA T (8 V5 ik 2 5 JCAE i /K rh s ik 2 1 231
Lo Hr 2 L S 3 25 R L CO, FESEIR KR Y
VSRR INT AR 41T CO, FEAK b B
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