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Saturation method of low-permeability
reservoir cores based on CO, displacement
Han Xuehui' Li Fengbi' Dai Shihua® Zhang Juanjuan’ Tang Jun' Wang Xueliang® Wang Hongliang”

(1. School of Geosciences China University of Petroleum Qingdao Shandong 266580 China,
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Abstract: In order to improve the saturation of low—permeability reservoir core the saturation method and experi—

mental device were developed based on CO, displacement of absorbed gas. The saturation effect was investigated by

the measurement of saturated porosity with the employment of 26 cores from low-permeability reservoirs. It was

demonstrated that saturation effect was significantly improved and was close to complete saturation because the sat—

urated porosity of the new saturation method was 0. 54% on average larger than that of the traditional saturation

method and 0. 14% on average smaller than helium porosity. Also it was illustrated that the new saturation method

had highly pertinence in reducing the effect of absorbed gas in tight cores and was able to be widely used for the

saturation of low-permeability reservoir cores because the relative increment of saturated porosity by the new method

increased positively with shale content and negatively with average grain size helium porosity and permeability.

Key words: CO, displacement; low-permeability reservoir; core saturation; absorbed gas; average grain size;

helium porosity; shale content
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Table 1 The basic parameters of Table 2 Conparison between new saturated
cores from different fields porosity and helium porosity original saturated porosity
@,/ K/ Vi / D/ A A
% 1073 p,m2 % mm #2 P Py @1 @1
SU-1 9.23 0.540 1.16 0.47 SU-1 9.33 9.23 -0.10 9.03 0.30
SU-2 6.47 0.270 5.59 0.31 SU-2 6.36 6.47 0.11 5.74 0.62
SU-3 6.59 0.400 2.52 0.38 SU-3 6.42 6.59 0.17 5.81 0.61
SU-4 9.16 0.480 2.76 0.42 SU-4 8.93 9.16 0.23 8.51 0.42
SU-5 6.05 0.300 4.49 0.27 SU-5 5.86 6.05 0.19 5.42 0.44
SU-6 5.82 0.510 12.89 0.29 SU-6 5.61 5.82 0.21 5.41 0.20
SU-7 11.05 0.740 1.89 0.43 SU-7 10. 88 11.05 0.17 10.63 0.25
DQ-1 4.60 0.100  20.94 0.25 DQ-1 4.74 4.60 -0.14 4.13 0.61
DQ -2 4.36 0.012  25.69 0.23 DQ -2 3.91 4.36 0.45 3.23 0.68
DQ-3 10.33 0.050 21.61 0.14 DQ-3 10.02 10.33 0.31 9.16 0.86
DQ-4 5.06 0.019 37.24 0.18 DQ-4 4.79 5.06 0.27 3.86 0.93
DQ-5 4.82 0.060 26.74 0.24 DQ-5 4.49 4.82 0.33 3.68 0.81
DQ-6 5.25 0.010 25.07 0.24 DQ-6 4.93 5.25 0.32 4.32 0.61
DQ-7 7.15 0.019  29.08 0.19 DQ-7 6.89 7.15 0.26 6.07 0.82
DQ-8 2.51 0.004 37.83 0.21 DQ-8 2.63 2.51 -0.12 1.85 0.78
MO-1 14.29 0. 640 11.38 0.13 MO-1 14.23 14.29 0.05 13.59 0.64
MO-2 15.44 16.500 5.32 0.15 MO-2  15.05 15.44 0.39 14.57 0.48
MO-3 15.02 5.920 9.40 0.14 MO-3 14.70 15.02 0.32 14.13 0.57
MO-4 8.92 0.160 4.87 0.13 MO-4 8.88 8.92 0.04 8.51 0.36
MO-5 13.91 2.110 11.16 0.15 MO-5 13.94 13.91 -0.03 13.69 0.26
MO-6 5.76 0.100 13.87 0.14 MO-6 5.57 5.76 0.19 4.99 0.57
MO-7 13.30 12.590 11.37 0.20 MO-7  13.03 13.30 0.27 12.53 0.50
MO-8 13.18 18.830 9.73 0.22 MO-8 13.04 13.18 0.14 12.66 0.38
MO-9 6.90 0.167 3.47 0.29 MO-9 7.09 6.90 -0.19 6.78 0.40
MO-10 9.26 0.790 11.81 0.16 MO-10 9.23 9.26 0.03 8.90 0.32
MO-11 9.09 0.190 17.59 0.27 MO-11 9.40 9.29 -0.11 8.91 0.49
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Fig.3  Cross plots between relative increment of saturated porosity and helium porosity permeability
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Fig.4 Cross plots between relative increment of saturated porosity and average grain size shale content
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