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Classification of pore structures in shale gas reservoir at the
Longmaxi Formation in the south of Sichuan Basin
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(1. School of Resources and Earth Science ,China University of Mining and Technology ,Xuzhou 221116 ,China;2. Key Laboratory of CBM Resources and Res-
ervoir Strata Process ,Ministry of Education ,China University of Mining and Technology ,Xuzhou 221116 ,China)

Abstract ; Taking the Longmaxi Formation in the south of Sichuan Basin as an example,this paper discussed the main
factors influencing the pore structures, and studied the characteristics and classification of pore structures using the
multivariate regression analysis which was determined by mercury injection method, total organic content( TOC) and
mineral composition. The findings are as follows ; the mean porosity is 4. 71% ;the reservoir space is a composite of five
types of pores including ultra-large hole , macropore , mesopore , pore and micropore. The pore size less than 1 000 nm is
mainly mesopore, pore and micropore, especially in 6—120 nm regions for large composition. Multiple regression analy-
sis shows that TOC and fragile mineral content are in favor of the pore formation,while the clay mineral is opposite.
The influence of clay minerals is far less than that of TOC and fragile mineral content,and the TOC is the most signifi-
cant factor for the shale pore. Based on the mercury withdrawal curve shape and the TOC, pore structure types are di-
vided into three categories:Type I (the convex part in the mercury withdrawal curve and with high TOC) , Type II
(the concave part in the mercury withdrawal curve and with low TOC) ,and Type I (the concave part in the mercury
withdrawal curve and with moderate TOC) . Type I pore structure is in most favor of shale gas reservoir.

Key words: shale gas reservoir;pore structure categories ; Longmaxi Formation ;mercury injection method
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Table 1 Fundamental analysis of samples

B TOC F oy Mtew
Y SR/ m /% T/ % T/ %
SX98 40 0.54 57.4 31.2
SH13 82 1.07 57.3 35.2
SHO8 9 1.18 63.5 27.6
SHO5 99 111 58.9 33.0
SHO3 108 1.28 65.9 27.3
SX60 142 117 56.3 27.6
SX58 145 1.21 54.2 28.0
SX56 147 1.37 57.2 26.4
SX48 158 2.33 56. 4 31.4
SX47 162 2.35 57.3 29.9
SX44 165 2.46 53.5 35.8
SX36 170 4.67 43.2 40.0
SX22 177 4.15 22.7 66. 8
SX13 184 4.39 18.5 70.5
SX07 188 3.82 16.8 73.7
SX01 197 5.35 18.7 75.2
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Table 2 Pore volume,pore surface area and porosity data

FEdh LB/ (em” - ™) FLHETBY (n® - ¢)
LI/ %
%' vy V, Vs Vs V, S, S, S; S, S,
SX98  0.00143 0.00627 0.00925 0.00148 0.0184  0.0010 0.1688 1.2619 0.7493 2.1810  4.2806
SH13 0.001 03 0.001 62 0.01213 0.00195 0.0167 0.001 0 0.036 9 1.843 3 1.024 8 2.906 0 3.758 3
SHO8 ~ 0.00093 0.00071 0.00455 0.00195 0.0081  0.0010 0.0132 0.8867 0.9971 1.8980  2.0230
SHO5 0.000 86 0.000 68 0.00442 0.00188 0.007 8 0.001 0 0.013 2 0.840 8 0.990 9 1.846 0 1.8753
SHO3  0.001 66 0.00131 0.00748 0.00321 0.0137  0.0010 0.0277 1.3066 1.5777 2.9130  3.413 4
SX60 0.001 38 0.00047 0.00219 0.00091 0.0050 0.001 0 0.007 2 0.443 3 0.4125 0.864 0 1.711 6
SX58  0.00136 0.00131 0.00681 0.00228 0.0118  0.0010 0.0264 1.3158 1.1808 2.5240  2.8007
SX56 0.002 38 0.001 28 0.00588 0.00222 0.0118 0.002 0 0.024 3 1.116 3 1.148 4 2.291 0 2.971 7
SX48  0.00156 0.00060 0.00296 0.00124 0.0064  0.0010 0.0102 0.6031 0.6376 1.2520 1.7580
SX47 0.001 17 0.00037 0.00219 0.001 11 0.004 8 0.000 0 0.007 1 0.472 7 0.5552 1.0350 3.766 6
SX44 0.001 31 0.000 37 0.00206 0.00094 0.0047 0.001 0 0. 006 1 0.438 4 0.5155 0.961 0 2.789 2
SX36 0.001 62 0.000 81 0.00458 0.00272 0.009 7 0.001 0 0.016 2 0.970 3 1.4115 2.399 0 4.979 8
SX22 0.001 18 0.005 12 0.026 67 0.01299 0.046 0 0.001 0 0.100 6 5.358 0 6.8345 12.2940 8.722 8
SX13 0.00256 0.02962 0.03346 0.00258 0.0682 0.002 0 0.868 0 3.3713 1.3557 5.597 0 12.751 0
SX07 0.003 12 0.00530 0.00971 0.01345 0.0316 0.003 3 0.1107 1.9550 7.242 9 9.3120 7.090 6
SX01 0.002 38 0.00441 0.02898 0.01938 0.0552 0.002 3 0.092 1 6.2587 10.2329 16.586 0 9.664 4
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Fig. 1 Relationship between mercury incremental

intrusion and pore diameter
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Fig. 3 Mercury intrusion/ejection curve types of different samples
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Fig. 4 Classification of pore structure
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Table 3 Genetic classification of pore structure using mercury withdrawal curve and TOC
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