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Pore structure and supercritical methane sorption capacity of organic-rich
shales in southern Sichuan Basin
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Abstract: The lower organic-rich shales in Longmaxi Formation, South Sichuan are taken as research objects in this study. Through
field emission scanning electron microscopy (FE-SEM), low-pressure Ar adsorption experiment and gravimetric high-pressure meth-
ane adsorption experiment, this paper studies the shale pore structure characteristics and the methane adsorption capacity of shale
reservoir under supercritical conditions, and also explores the influences of shale pore structure on methane adsorption capacity. The
results show that organic pores are mainly developed in the organic-rich shales, Longmaxi Formation, South Sichuan, where shale
pore structure has high heterogeneity, specific surface area of 16. 846-63. 738 m* /g and pore volume of 0. 050-0. 092 cm’ /g. The mi-
cropores and mesopores comprise more than 90% of specific surface area, whereas mesopores and macropores comprise more than
90% of pore volume. Methane is in a supercritical state under formation conditions. The excessive adsorption curve reaches the peak
at the pressure of about 12 MPa and then decreases. The modified 4-parameter LLangmuir-Freundlich (L.-F) equation is used to fit the
high-temperature methane excessive adsorption curve, achieving better fitting effects and obtaining the correlation coefficient greater
than 0. 997. The shale saturated adsorption capacity ranges from 0. 0670 to 0. 2202 mmol/g, and different shale samples have signif-
icant differences in adsorption capacity. With the increase of TOC content, the quantity of organic pores and the proportion of shale
micropores are increased in marine organic-rich shale, and the adsorption capacity of micropores is rather greater than mesopores and
macropores., so that shale adsorption capacity is enhanced. TOC is the key factor affecting the pore structure and methane adsorption
capacity of marine organic-rich shales in South Sichuan.
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Fig.1 Position of sampling points in evaluation well
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Table 1  Analysis results of TOC and XRD
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Table 2 Characteristic parameters of common adsorptives
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Fig.2 Characteristics of microscopy pores in organic-rich Longmaxi Formation shales under FE-SEM
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Fig.3 Low-pressure argon adsorption isotherms at 87.5 K
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Fig.5 Pore size distribution of nine shale samples using DFT method
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