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Method for determining potential of dissolved
CO, storage in brine layers
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Abstract: CO, storage in the brine layers is one of the common countermeasures to alleviate the greenhouse effect , and dis-
solved CO, storage is a relatively stable storage mode in the process of storage, so it is urgent to find a method to accurately
calculate the potential of dissolved CO, storage. In this paper,the CO, dissolution coefficient in water is calculated by using
the prediction model proposed by Duan et al., and then the theoretical dissolved CO, storage is obtained. Then, the index of
the effective CO, storage coefficient is established , and the main controlling factors of dissolved CO, storage are considered.
According to the numerical simulation and regression analysis, the prediction model of the effective storage coefficient of
dissolved CO, storage is established. The results show that when the horizontal permeability and the formation dip angle are
constant, the effective storage coefficient of dissolved CO, storage increases with the increase in initial pressure. When the
initial pressure is constant, the effective storage coefficient of dissolved CO, storage increases with the increase in horizon-
tal permeability and decreases with the increase in formation dip angle. The predicted results of the prediction model are in
good agreement with the results of the numerical simulation. According to the actual parameters of Block7 in Gudong Oil-
field, the theoretical storage is 65.382 Mt, the effective storage coefficient of dissolved CO, storage is 0.079, and the effec-
tive storage of dissolved CO, storage is 5.178 Mt.
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different temperatures
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Tablel Combination of factor levels and corresponding dissolved CO, storage

SIS WEZIC WIMRE/MPa 7L/ (mg- L) fLBREZ JKFBER/mD KK, BEREE HWRBUH) R E10% ke

1 50 12 10 000 0.2 100 0.1 1 0 5.3366
2 50 14 20 000 0.25 1 000 0.2 3 5 9.829 6
3 50 16 30 000 0.3 2 000 0.3 5 10 15.516 7
4 50 18 40 000 0.35 3000 0.4 7 15 359107
5 60 12 10 000 0.25 1000 0.3 5 15 4.384 1
6 60 14 20 000 0.2 100 0.4 7 10 7.494 9
7 60 16 30 000 0.35 3000 0.1 1 5 9.405 1
8 60 18 40 000 0.3 2 000 0.2 3 0 38.6373
9 70 12 20 000 0.3 3000 0.1 3 10 15.723 6
10 70 14 10 000 0.35 2 000 0.2 1 15 6.798 0
11 70 16 40 000 0.2 1 000 0.3 7 0 17.114 0
12 70 18 30 000 0.25 100 0.4 5 5 7.683 6
13 80 12 20 000 0.35 2000 0.3 7 5 14.4129
14 80 14 10 000 0.3 3000 0.4 5 0 30.516 3
15 80 16 40 000 0.25 100 0.1 3 15 5.9993
16 80 18 30 000 0.2 1 000 0.2 1 10 2.109 8
17 50 12 40 000 0.2 3000 0.2 5 5 8.677 8
18 50 14 30 000 0.25 2 000 0.1 7 0 33.1210
19 50 16 20 000 0.3 1 000 0.4 1 15 7.807 3
20 50 18 10 000 0.35 100 0.3 3 10 18.0322
21 60 12 40 000 0.25 2000 0.4 1 10 6.420 9
22 60 14 30 000 0.2 3000 0.3 3 15 12.976 6
23 60 16 20 000 0.35 100 0.2 5 0 8.819 4
24 60 18 10 000 0.3 1 000 0.1 7 5 19.450 7
25 70 12 30 000 0.3 100 0.2 7 15 7.703 6
26 70 14 40 000 0.35 1 000 0.1 5 10 5.604 5
27 70 16 10 000 0.2 2 000 0.4 3 5 26.966 2
28 70 18 20 000 0.25 3000 0.3 1 0 60.150 7
29 80 12 30 000 0.35 1 000 0.4 3 0 12.024 7
30 80 14 40 000 0.3 100 0.3 1 5 8.653 1
31 80 16 10 000 0.25 3000 0.2 7 10 12.393 7
32 80 18 20 000 0.2 2 000 0.1 5 15 1.2658
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Table2 Variance analysis of results of orthogonal design
test for dissolved CO, storage
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