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Abstract The pore structure of shale reservoirs controls the enrichment and migration of shale gas and the organic matter (OM)
pores are an important gas storage space. As the pore structure characteristics of different components of organic matter are still
unclear, relevant research is urgently needed. This study takes the Longmaxi Formation shales of the Changning, Luzhou and
Yuxi blocks in the southern Sichuan Basin as the research objects, and divides Longmaxi Formation shale samples into different
lithofacies based on organic geochemical and mineral composition analyses. Field emission-scanning electron microscopy (FE-
SEM), in combination with image-processing software, is used for quantitative characterization of OM pore structure within the
shale samples. The pore structure parameters of shale samples with different lithofacies from different blocks are obtained by N,
adsorption and high pressure mercury intrusion porosimetry experiments. The results show that OM with different pore structure
characteristics can be divided into Type A, Type B, Type C, Type D and Type E. The difference of organic macerals, mineral
composition and abnormal pressure lead to the distinctive OM pore structure parameters such as pore diameter, area porosity
and morphology. The differential development of OM pores is an important factor causing different reservoir spaces for different
shales. The reservoir space of shale samples in the Changning block dominated by Type B and Type D OMs is the most devel-
oped, followed by shale samples in the Luzhou block dominated by Types A, B and D, and the reservoir space of shale samples
in the Yuxi block dominated by Types B and C is the least developed. The outcomes of this work are significant for improving
shale reservoir evaluation and selecting optimal shale lithofacies.
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Fig. 1 The locations of study area and wells (Modified from references 18 and 24)
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Table 1 TOC content and mineralogical compositions of Longmaxi formation shale samples used in this study
FEfgn's WRE/m  TOC/wWt% A0E/iwt% KAT /wt% WRIRERT Y /wt% B0 /wi% & /wt% FAHZA!
CN-1-1 2307.96 1.24 45.70 12.20 20.10 19.30 2.70 TP DA
CN-1-2 2337.55 3.36 29.90 5.30 17.50 43.10 3.20 EAMUER T
CN-1-3 2345.17 3.70 44.30 4.50 38.50 10.90 2.80 CEELIN RS
CN-2-1 230490 147 30.20 9.20 16.10 42.50 2.00 TAPUER U
CN-2-2 231320 3.10 12.00 3.70 41.60 37.80 4.40 WA VLS DA
CN-2-3 2323.54 3.63 12.60 1.20 63.40 20.60 2.20 AP
CN-3—1 3494.80 2.74 40.50 4.18 9.04 4237 5.40 WANUEL RS
CN-3-2 351423 281 45.20 1.93 32.86 17.75 3.92 EAVTIRS RS
YX-1-1 435538 3.15 15.30 4.99 15.79 60.06 2.64 EAYUBRR U
YX—1-2 436490 185 33.70 6.81 14.01 40.81 4.67 EALBR AU
YX-1-3 4366.10 2.60 23.20 4.99 21.97 4736 2.49 WAV RS
YX-2-1 3866.90 1.14 26.80 5.42 9.46 55.41 291 TAHPURR U
YX-2-2 3877.60 2.05 27.70 6.01 27.49 36.86 1.93 EAIIRA A
YX—2-3 3887.50 1.58 27.50 472 15.35 44.14 8.28 TR AU
YX-3-1 4070.80 2.18 25.80 6.76 13.51 51.71 222 WANLUTEL T BUA
YX-3-2 4121.90 2.65 57.60 2.56 14.51 22.32 3.00 CEEDIVRET ik
YX-4-1 4046.70 2.20 35.20 0.00 11.90 48.80 4.10 AR U
YX-4-2 4053.35 2.11 29.20 5.20 16.60 45.70 3.30 EANLBR A Bl
YX-4-3 4063.95 1.98 41.10 5.50 10.50 39.30 3.60 AR U
YX-4-4 4077.15 2.47 71.30 2.20 7.60 16.10 2.80 CEELIREI ik
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Fig.2 The types and pore structure characteristics of shale organic matter
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Fig. 3 Pore size distribution of different types of organic matter
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Fig. 4 Organic matter pore structure characterization of shale samples in different blocks
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Fig. 5 Organic matter pore size distribution of shale samples in different blocks
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Fig. 8 The relationship between pressure (MPa) and mercury saturation(%) for Longmaxi shale samples in different blocks
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Fig. 9 Pore size distribution of Longmaxi shale samples in different blocks
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Fig. 10 Pore volume distribution of siliceous and argillaceous shale samples in different blocks
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