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Effect of CO, Flooding Asphaltene Differential Precipitation on

Reservoir Heterogeneity in Low Permeability Reservoirs in Jilin

WEN Shi-hao', LI Zhong-cheng”, LI Ming-yi’, CHEN Li*, LI Jin-long", CHEN Wei’, HUANG Wen-kui’*"
(1. PetroChina Jilin Oilfield Company, Songyuan 138000, China; 2. China Petroleum Jilin Oilfield Exploration and Development Research
Institute, Songyuan 138000, China; 3. College of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing 102299, China;
4. Natural Gas Geology and Engineering Research Center, China University of Petroleum (Beijing) , Beijing 102299, China)

[Abstract] CO, flooding is one of the most effective technical means to improve the recovery of low permeability reservoirs.
However, the injected CO, will cause asphaltene precipitation in crude oil, resulting in the decrease of reservoir permeability and the
change of reservoir heterogeneity. In order to clarify the effect of asphaltene differential precipitation on the heterogeneity of low perme-
ability reservoirs under different pressure conditions, a low permeability reservoir in Jilin Oilfield was taken as the research object.
Through the CO, long core displacement experiment, the CO, displacement characteristics under different pressures were clarified. At
the same time, combined with the test results of crude oil and core properties, the changes of crude oil asphaltene content and reservoir
properties before and after displacement under different pressure conditions were analyzed, and the distribution law of asphaltene pre-
cipitation was further clarified. The results show that under immiscible conditions, the degree of crude oil recovery is low, only
55.11% . The asphaltene precipitation increases first and then decreases with the increase of displacement distance. CO, mainly dis-
places the large pore throat crude oil, and the asphaltene precipitation also mainly occurs in the high permeability area, thus inhibiting
the reservoir heterogeneity. Under miscible conditions, the degree of crude oil recovery is high, up to 81. 84% . Asphaltene precipitati-

on increases with the increase of displacement distance. CO, can displace small pore throat crude oil. Asphaltene precipitation occurs
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in high permeability and low permeability areas, but low permeability areas are greatly affected, and reservoir heterogeneity is further

strengthened.
[ Keywords |
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Fig. 1 Physical diagram of the core used in the experiment
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Fig. 2 Flow chart of CO, long core displacement experiment
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Table 1 Core physical parameters and splicing scheme of
CO, flooding experiment

LYy PRHE K/ HR/ BBER,  fLERE/
& F1/MPa i ¥ mm mm mD %

1 63.65 25.16 0.993 13.68

2 53.47 25.08 0.617 13.05

s 3 58.98 25.09 0.967 13.37
4 52.05 25. 14 0.948 12.29

5 67.90 25.11 0.920 15.54

L 296.05 25.11 0.870 13.69

1 37.40 25.15 0.682 12.21

2 54.53 25. 14 0.989 13.11

3 70.39 25.05 0.962 11.27

3 4 66.38 25.04 0.776 12.81
5 68.61 25.07 0.931 15.38

b= 297.31 25.09 0.868 13.02

1 44.23 25.09 0.964 13.68

2 53.93 25.08 0.739 13.52

3 69.20 25.02 0.952 14.56

28 4 53.47 25.07 0.763 13.11
5 62.25 25.00 0.929 13.08

I sS 283.08 25.05 0.861 13.63
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Fig. 3 The test results of crude oil composition before and after

CO, flooding under different pressure conditions
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Fig. 4 CO, displacement characteristic curves under

different pressure conditions
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Table 2 The change of core permeability before and
after CO, flooding under different experimental

pressure conditions

Sy PR K/ WEHE  WEEE Bt
JE 1/ MPa i mm #%/mD &/ mD %
63.65 0.993 0.920 7.351
2 53.47 0.617 0.579 6.159
s 3 58.98 0.967 0.886 8.376
4 52.05 0.948 0.886 6.540
5 67.90 0.920 0.883 4.022
CE 296.05 0.870 0.816 6.180
1 37.40 0.682 0.627 8.065
2 54.53 0.989 0.892 9. 808
3 70.39 0.962 0.860 10. 603
3 4 66.38 0.776 0.670 13. 660
5 68.61 0.931 0. 800 14.071
ICE 297.31 0.868 0.755 13.028
1 44.23 0.964 0.877 9.025
2 53.93 0.739 0.674 8.796
- 3 69.20 0.952 0.835 12.290
4 53.47 0.763 0.633 17.038
5 62.25 0.929 0.763 16.792
ICHE 283.08 0.861 0.752 12. 466

15MPa w23 MPa m28 MPa

BIEFARFEILE %

1 2 3 4 5
BRHEIR

El5 AREEIFMET COBRE A OB &R L
Fig. 5 The damage degree of core permeability after

CO, flooding under different pressure conditions
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VN CO,X COx-J5ti X JEi X et Ui Table 3 Changes of reservoir heterogeneity parameters
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Fig. 6  CO, immiscible flooding area division diagram
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