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Main controlling factors on shale adsorption capacity of the Lower Silurian
Longmaxi Formation in western Hunan-Hubei area

Chen Kang'?,Zhang Jinchuan'?  Tang Xuan'?,Yu Jingdu’ ,Liu Yang'’,Yang Chao'”’

(1. School of Energy Resources ,China University of Geosciences , Betjing 100083 , China ;2. Key Laboratory of Shale Gas
Exploration and Evaluation ,Ministry of Land and Resources ,China University of Geosciences , Betjing 100083 , China ;
3. Research Institute of Petroleum Exploration and Development , PetroChina , Beijing 100083, China )

Abstract ; Various laboratorial techniques are applied for dissecting the characteristics of the Longmaxi Formation shale in
Western Hunan-Hubei Area, including organic carbon, mineral, porosity and methane adsorption. It is found that the
Longmaxi Formation shale has good methane adsorption capacity with an average saturated adsorption gas content of 2. 46
em’/g under constant temperature 30 °C | thus has favorable gas capacity storage. Correlation analysis reveals that the
content of organic carbon,appropriate maturity , contents of vitrinite and inertinite , content of pyrite as well as the volume
of micropores and mesopores, as the major internal controlling factors, are positively correlated with gas adsorption
capacity , while temperature and pressure,as the external controlling factors ,have negative and positive relationships with
adsorption capacity , respectively. The tectonic uplifting produced a considerable influence on temperature and pressure
due to its relatively high intensity. It is suggested that the influence of tectonic uplifting on adsorption capacity can be di-
vided into two stages. When the strata are uplifted within high pressure zone,the impact of temperature on gas adsorption
is greater than that of pressure, enhancing adsorption capacity. In contrast, when the strata enter into low pressure zone
due to strong tectonic uplifting, the influence of pressure on gas adsorption is greater than that of temperature, rapidly
lowering adsorption capacity.
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Table 1 Isothermal adsorption Langmuir parameters of
the Lower Silurian Longmaxi Formation shale

samples in western Hunan-Hubei area

FEA S REGEE/C V/(em® - g™ pL/MPa
LD1 -3 30 2.65 2.35
LDI -10 30 1.96 4.07
LDI -17 30 1.64 4.78
LD1 -24 30 2.70 3.71
LDI1 -31 30 2.14 3.27
LDI -38 30 2.79 2. 44
LC2 -3 30 3.06 1. 48
L2 -7 30 2.76 1.55
LC2 -18 30 2.46 1.57
YY1 -37 60 1.90 2.50
YY1 -48 60 3.39 2.59
YY1 -51 60 3.35 3.88
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Fig. 1 Isothermal adsorption curves of the Lower Silurian

Longmaxi Formation shale samples in western Hunan-Hubei area
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samples in western Hunan-Hubei area
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Table 2 Pore structure parameters of the Lower Silurian Longmaxi Formation shale samples in western Hunan-Hubei area
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LD1-3 2.65 15.20 3.48 0.009 6 0. 003 064 0.005 517 0. 001 065
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