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Fig. 1 Distribution map of study area with sampling well
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Table 1 The contents of mineral composition and general geochemical characteristics

of the Longmaxi Formation marine shale samples in the southern Sichuan Basin

A¥EFE KRBT £ R FHAbw ¥ AHLBR SR A BT

H5 iRz HPH/m

/% T/ % T/ Fh/ (TOC) /% A FE(Rom) /%
Y203-01 2 100. 6 17. 4 35.1 34.1 13. 4 0.15 2.71
Y203-02 2 117.0 19.1 37.4 30. 4 13.1 0. 20 2.78
Y203-06 2 156.2 20.1 37.3 37.5 5.1 0. 20 2. 80
Y203-09 2 207.0 14.7 45.2 32.5 7.6 0. 34 215
Y203-11 2222.1 6.6 75.9 16. 6 0.9 0.21 2.79
Y203-13 2 260.0 10. 1 64.5 22.0 3.4 1.35 2.77
Y203-14 2 268.6 17.3 44.7 32.7 5.3 1.11 2.71
Y203 Y203-16 2 292.0 19. 4 30.9 44.9 4.8 0.75 2. 92
Y203-18 2 316.1 23.6 25.1 43.3 8.0 1.03 2.81
Y203-19 2 340.5 29.9 17.1 40.5 12,5 1.41 2.90
Y203-20 2 346.8 32.1 16. 2 33.6 18.1 0. 86 2.91
Y203-21 2 361.8 26.8 22.5 40. 6 10.1 1. 50 3.02
Y203-22 2379.9 28.5 33.7 29.3 8.5 4.38 2.98
Y201-1 2 480. 2 23.6 22.3 36. 2 17.9 1.38 2.49
Y201-2 2 483.7 32.9 18.2 Sl & 17. 6 1.13 2.59
Y201 3 Y201-3 2 493.0 29.9 15. 4 43.5 11.2 1.65 2.57
Y201-4 2 500. 2 36. 2 14. 6 40.7 8.5 2.36 2.34
Y201-5 2 507.5 29.7 33.8 27.7 8.8 5.00 2. 60
Y201-6 2516.9 41. 4 27.1 22.1 9.4 4.56 2.65
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Fig. 2 Image analysis of scanning electron microscopy from the marine shale samples in the southern Sichuan Basin
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Fig.3 N, and CO, adsorption-desorption isotherms from the Longmaxi Formation

marine shale samples in the southern Sichuan Basin
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Fig. 4 Relationship between pore volume and pore specific surface of the Longmaxi Formation

shale samples in the southern Sichuan Basin
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Relationship between organic carbon content and pore volume, porosity in the Longmaxi Formation shale
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Fig. 8 Influence of clay mineral content on pore volume of the Longmaxi Formation shale
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Influence of Brittle mineral and clay mineral content on the porosity of the Longmaxi Formation shale
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Study on Micropore Structure Characteristics of Longmaxi Formation

Shale Gas Reservoirs in the Southern Sichuan Basin

ZHAQO Pei'?, LI Xian-qing"?, TIAN Xing-wang'?,SU Gui-ping"? ,ZHANG Ming-yang'*,
GUO Man'?,DONG Ze-liang'?,SUN Meng-meng'?, WANG Fei-yu*"*
(1. State Key Laboratory of Coal Resources and Safe Mining ,China University of Mining and

Technology (Beijing) sBeijing 100083, China;
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Abstract: Based on the scanning electron microscopy,high pressure mercury-injection, N, and CO, gas ad-
sorption methods, the micropore characteristics and structures of shale samples from the Lower Silurian
Longmaxi Formation marine shale gas reservoirs in the southern Sichuan Basin were studied,and their in-
fluencing factors of pores development were also discussed. The results showed that there are various types
of micropores in the Longmaxi Formation marine shale samples in the southern Sichuan Basin, mainly in-
cluding clay inter-granular pore, pyrite crystal particle pore, bioclast inter-granular pore, carbonate grain
dissolved pore, particle edge pore and organic pore. The main pore types in these shale samples are micro-
pores and mesopores. A large amount of micro-nano scale pores are developed in the organic-rich shales,
which provided storage space for shale gas. The structure of shale pores is dominated by the parallel-plate
pores,cylinder pores and mixed pores. The sizes of these pores mainly occur in a range of 0. 4-1nm and 3-
20nm. In the Longmaxi Formation marine shale,the micropore and mesopore account for 78. 17 % of the to-
tal volume of pores and 83. 92% of the total specific surface area. Both micropore and mesopore are the
main contribution of storage space for shale gas. The organic carbon content, maturity (R,) of organic mat-
ter and mineral component content all influence pore development of the marine shale gas reservoirs. In
general, the pore volume of shale increases with the increase of organic carbon content. The porosity of
shale reduces as the vitrinite reflectance (R,) increases. The content of clays and brittle minerals in the or-
ganic-rich shale also has a certain influence on the development of shale pores.

Key words: Shale gas reservoirs; Pore characteristics; Marine shale; Gas adsorption; Longmaxi Formation;

The southern Sichuan Basin.



