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Adsorption thermodynamic property for CH, and CO, of

shales based on absolute adsorption capacity
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(1.Research Institute, Shaanxi Yanchang Petroleum(Group)Co. Ltd, Xi’an., Shaanxi 710075, China;

2. Shaanxi Engineering Technology Center of Shale Gas Exploration and Development, Xi’an, Shaanxi 710075, China)
Abstract; In order to reveal the adsorption mechanism for CH, and CO, of continental shale from the perspective of
thermodynamics, isothermal adsorption experiments under different temperatures were carried out with shales of
Yanchang Formation in Ordos Basin. The difference between excess adsorption capacity and absolute adsorption ca-
pacity is analyzed. Futhermore. the adsorption thermodynamic characteristics based on the different types of adsorp-
tion capacity was investigated by using Clausius-Clapeyron equation. The results show that the absolute adsorption
capacity is larger than the excess adsorption capacity. The difference level between them decreases with increase of
temperature while increases with increase of pressure. When the adsorbed gas is CO, , the difference value is greater
as comfared to that of CH,. The isosteric heat of adsorption obtained by excess adsorption capacity is obviously
higher, and there is a negative phenomenon in the low adsorption, capacity stage. The absolute adsorption capacity
is necesary to calculate the isosteric heat of adsorption, resulting in linear positive correlation with adsorption capaci-
ty. For the same adsorption capacity, the isosteric heat of CH, adsorption is greater than the isosteric heat of CO,
adsorption. The absolute initial isosteric heat of CH, and CO, is 52. 04 and 27. 71 kJ/mol respectively, suggesting

that the shale of Yanchang Formation has strong adsorption for CH,.
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Tab. 3 The fitting parameters of Langmuir and Frenudlich equations
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FF 3ok 7 % B —5514.42 1.29X10° 0.999 9
CH,
I T 4t X % B £ 52 047.82 5.36 X107 0.999 9
FE T 3ok o % 4160.16 3.45X10% 0.999 9
CO;
I 2t X W o 27 713.76 1.66 < 107 0.999 9
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