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Abstract; The eastern Sichuan Basin is one of the major shale gas producing areas in China. However, with gas being
mostly found in the clay-rich siliceous shale, the silica-rich argillaceous and mixed argillaceous/siliceous shales in the
Wufeng-Longmaxi formation have been largely neglected. This study focuses on pore structure features of the shales by
comparing the structural features of diverse lithofacies and investigating their main controlling factors based on the
lithofacies classification of the shale samples from the Longmaxi Formation by means of low pressure N,/CO, gas
adsorption , high pressure mercury intrusion, porosity measurement, XRD analyses, FE-SEM and so on. The results show
that the organic-rich shales in the eastern Sichuan Basin can be divided to silica-rich argillaceous, mixed argillaceous/
siliceous and clay-rich siliceous lithofacies with a porosity ranging from 2. 62% to 5. 65%. Pore volume of the shale
reservoirs is primarily contributed by mesopores, accounting for 50% to 60% of the total, followed by micropores and

macropores , accounting for 15% to 20% of the total; while the total specific surface area is mainly contributed by
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micropores and mesopores , accounting for 70% and 30% of total respectively. The pore development is chiefly controlled

by the abundance of organic matters instead of the clay mineral content. Shale with high abundance of organic matters

may contain less pores as it could not withstand intense compaction with its soft matrix. The organic-rich shale of silica-

rich argillaceous and mixed argillaceous/siliceous lithofacies is high in porosity and shares the similar pore structure with

most of the clay-rich siliceous shale, suggesting that the silica-rich argillaceous and mixed argillaceous/siliceous shales

can also generate certain amount of nano-scaled pores for shale gas storage.

Key words : pore structure,organic pore,shale gas,Longmaxi Formation,Sichuan Basin
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Fig. 1

Location of the tectonic units and sedimentary facies of Wufeng-Longmaxi Formations in

the Sichuan Basin (modified after Guo et al. ,2014")
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Fig.2 Ternary diagram of mineralogy of shale samples from
the Longmaxi Formation in Wells J1 and J2 in
the eastern Sichuan Basin
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Fig.3 TOC versus quartz content,total clay minerals content,bulk densities,and total porosity of

shale samples from Longmaxi Formation of Well J1 and Well J2 in the eastern Sichuan Basin
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Table 1 Shale pore parameters of the Longmaxi Formation in Wells J1 and J2 in the eastern Sichuan Basin
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J1 2 288.06 M-2 1.64 — 0.003 7 11.49 0.0105 5.49 0.004 2 0.20
J1 2319.86 CM-1 1.92 3.66 0.003 0 8.95 0.009 5 5.17 0.005 1 0.21
J1 2325.13 M-2 3.13 4.05 0.005 5 17.12 0.0138 7.79 0.006 1 0.23
n 2334.95 CM-1 3.16 5.54 0.005 6 17.75 0.0133 7.74 0.004 9 0.18
n 2 338.55 S-3 2.77 4.33 0.002 9 8.96 0.0117 6.38 0.008 2 0.27
J1 2 340.41 CM -1 3.56 4.93 0.003 9 11.43 0.0118 6.94 0.002 9 0.12
J1 2 344.69 S-3 3.81 4.15 0.005 5 17.08 0.0127 7.64 0.004 9 0.18
n 2349.17 S-3 5.40 5.10 0.006 7 21.31 0.0155 9.01 0.007 0 0.27
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2 2611.20 S-3 4.97 — 0.006 5 19.90 0.013 8 7.79 0.003 0 0.14
12 2552.10 M-2 2.24 — 0.005 6 16.87 0.0110 6.26 0.004 9 0.21
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