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Fig.2  Schematic diagram of shale pores and different fluid occurrence states
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Fig.3 Schematic diagram of testing device for shale gas storage
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Table 1  Testing results of physical properties and gas content of shale
s 100 LB WAESE/(mL-g") — ?L%t&kj};%;mL g — %mﬂﬁﬁﬁ;ﬁﬁ;g;g")
% % CH, He H,0 ’ ) ) T RS
R AR LB RS B
1 4.38 4.908 7.673 5.080 3.575 0.019 3 0.0122 0.007 1 3.575 1.504 2,593
2 2.27 5.449 6.531 5.647 4.085 0.021 5 0.014 6 0.006 9 4.085 1.562 0.884
3 2.64 4.016 5.533 4.155 2.997 0.0158 0.010 6 0.005 1 2.997 1.159 1377
4 6.00 8.980  13.958 9317 6.545 0.035 4 0.022 6 0.0128 6.545 2772 4.641
5 3.65 3.654 5.468 3.787 2.701 0.014 4 0.009 5 0.004 9 2.701 1.086 1.681
6 4.04 3.721 6.683 3.889 2.850 0.0148 0.010 1 0.004 7 2.850 1.039 2.794
7 1.40 3.403 3.984 3.501 2.634 0.013 3 0.009 4 0.003 8 2.634 0.866 0.483
8 0.53 1.187 1.262 1.161 0.970 0.004 4 0.003 7 0.000 7 0.970 0.191 0.101
9 5.02 8462  13.294 8.835 5.769 0.033 6 0.019 2 0.014 4 5.769 3.066 4.459
10 251 5.632 6.868 5.810 3.913 0.022 1 0.0143 0.007 8 3.913 1.897 1.058
11 2.96 6.529 8.219 6.685 4328 0.025 4 0.014 8 0.010 6 4328 2357 1.535
12 3.58 3.981 6.601 4.105 2.720 0.0156 0.009 0 0.006 6 2.720 1.385 2.495
13 2.07 3.249 4.614 3.425 2.391 0.013 0 0.008 4 0.004 6 2.391 1.034 1.189
14 3.04 6.234 7.918 6.412  4.333 0.024 4 0.0152 0.009 2 4.333 2.078 1.506
15 2.60 2.164 3.751 2.319 1.574 0.008 8 0.005 4 0.003 4 1.574 0.745 1.432
16 5.99 3.907 7.092 4.060 2,517 0.015 4 0.008 5 0.006 9 2.517 1.543 3.032
17 1.80 3160 4362 3.283 2.475 0.012 5 0.008 9 0.003 6 2.475 0.807 1.080
18 2.29 2.032 3420 2,109 1.496 0.008 0 0.005 1 0.002 8 1.496 0.613 1311
19 2.02 3.032 4391 3.083 2.189 0.0117 0.007 6 0.004 1 2.189 0.894 1.308

W SRR 70 °C, 5256 % 7 30 MPa.
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Experimental study on reservoir characteristics
and accumulation quantity of shale gas

WANG Bengiang, LIANG Xusheng, LIU Qi, LU Le, HAO Yuexiang, LI Yajun

Abstract: Shale gas has enormous resources and potential, and has gradually become an important growth point of
natural gas industry in China. Shale gas reservoirs are characterized by complex mineral compositions, multi—scale pore,
various gas storage spaces and modes of occurrence, and strong heterogeneity. Shale pores can be divided into inorgaric
pores and organic pores. Inorganic pores are mainly composed of intergranular or intragranular pores of mineral particles
such as quartz, feldspar and other minerals. The pore size is mainly micrometer scale, and the pore surface has water—wet
characteristics. Organic pores are mainly nanoscale and exist in the organic matter of shale, with high specific surface area
and oil—wet pore surfaces. Methane in shale gas reservoir has three occurrence states: free gas in inorganic pores, free gas
and adsorbed gas in organic pores. Accurate volume measurement of gas with different occurrence state can provide
important basic data for resource evaluation of shale gas reservoir. Based on the differences of wettability and pore size
between shale inorganic pores and organic pores, and considering the different storage locations of methane, helium and
water in shale inorganic pores and organic pores, experimental measurement and calculation methods are presented to test
gas volume of different occurrence states under reservoir temperature and pressure conditions, and shale inorganic
porosity and organic porosity are also obtained. On this basis, the influencing factors of gas content in shale gas reservoir
are analyzed. The results show that for the selected rock samples, inorganic pores and organic pores account for 65% and
35% of the total pore volume respectively, and the free gas in inorganic pores, free gas in organic pores and adsorbed gas
account for 51%, 22% and 27% of the total gas content on average respectively. The shale of the Lower Silurian
Longmaxi Formation in southern Sichuan has a high degree of thermal evolution. With the increase of the total organic
carbon content, a large number of nanoscale organic pores are developed, providing adsorption space for methane. It is
clarified that the total organic carbon content mainly affects the content of adsorbed gas. It is pointed out that in the
evaluation of shale gas resource quantity, production capacity prediction, and later development process, the influence of
organic matter and its internal adsorbed gas needs to be considered.
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