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Pore structure, adsorption capacity and their controlling factors of shale in

complex structural area
SHANG Fuhua'?, MIAO Ke', ZHU Yanming’, WANG Meng™*, TANG Xin!, WANG Yang’, GAO Haitao’,
FENG Guangjun®, MI Wentian'

(1.School of Mines, Inner Mongolia University of Technology, Hohhot 010051, China; 2. Key Laboratory of Coal Methane Resources and Reservoir Forma-
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versity of Mining and Technology, Xuzhou 221008, China; 4. School of Civil Engineering, Chongqing Three Gorges University, Chongqing 404100, China;
5. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: With the continuous exploration and development of shale gas in China, the complex structure area has become an important
direction for further exploration. The Longmaxi shale samples collected from complex structure area in Northeast Chongqing were conduc-
ted scanning electron microscopy, mercury intrusion, low-pressure gas adsorption, isothermal adsorption. This study systematically charac-
terized the pore structure and adsorption capacity of Longmaxi shale in different tectonic belts, analyzed the influencing factors of pore
structure and adsorption capacity, and revealed the action mechanism of tectonic deformation on pore structure and adsorption capacity.
The results showed that (D OM pores are relatively developed in the Longmaxi shales collected from thrust slip belt and thrust fold belt,
but not in the Longmaxi shale from imbricate thrust belt, where mineral-related pores and fractures are mainly developed. (2) Micropores

(<2 nm), mesopores (2~50 nm) and macropores (>50 nm) are developed in the Longmaxi shale in the thrust slip belt, while mesopores and
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macropores are relatively developed in the thrust fold belt and imbricate thrust belt. (3 The “excess” adsorption capacity of Longmaxi

shale rapidly increases with the increased pressure, and slowly decreases after reaching the maximum (6—9 MPa), while the absolute ad-

sorption capacity monotonously increases with the increased pressure. @ The pore structure is mainly controlled by TOC (Total Organic

Carbon) and clay mineral content, and the adsorption capacity is closely related to TOC and micropores. In addition, tectonic deformation

can also affect the adsorption capacity by modifying the pore structure. This study has a very important guiding significance for the evalu-

ation and development of shale gas resources in complex tectonic areas.

Key words: exploration of shale gas; complex structural area; shale; pore structure; adsorption capacity
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Table 2 Structural pore parameters of Longmaxi shale from different tectonic belts in Northeast Chongqing

i JEARIR AW HRE AR AR HHR S
. FAMEBY e’ g ) FILHEEB/ (Mg ") AFUABY(em™ g MLHERB/m> g  MILAER(em’ ¢ ) #ALLERERYm ¢ ")

T-1 0.012 5 0.014 8 0.0323 19.201 0 0.006 9 24.8820
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M-1 0.0314 0.9870 0.003 9 1.669 0 0.003 9 18.896 0
M-2 0.029 1 0.653 0 0.006 1 43410 0.003 3 20.363 0
L-1 0.017 6 0.743 0 0.002 9 1.290 0 0.003 4 16.263 0
L-2 0.0517 1.5300 0.005 4 3.796 0 0.002 1 12.564 0
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Fig.4 Isotherm of excess adsorption and absolute adsorption for Longmaxi shale samples as fitted by Langmuir model
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Table 3 Fitting parameters of methane adsorption on different shale samples

ST TS TOCH /% 7/C G/(em*-g ™) P,/MPa Dats GJ/TOC(cm*-g ™)
T-1 7.79 50 5.56 2.26 0.284 71.37
T-2 3.34 50 3.47 2.68 0.299 103.89
M-1 6.59 50 3.49 1.92 0.328 52.96
M-2 6.63 50 3.74 1.82 0.296 56.41
L-1 4.00 50 2.34 1.85 0.314 58.50
L-2 3.05 50 2.92 23 0.264 95.74
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