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isothermal adsorption experiment of shale

ZHOU Shangwen" *, LI Oi°, XUE Huaqing" >, GUO Wei" *, LI Xiaobo" *, LU Bin" *
(! PetroChina Research Institute of Petroleum Exploration & Development-Langfang, Langfang 065007, Hebei, China;
% Key Laboratory of Unconventional Oil & Gas, CNPC, Langfang 065007, Hebei, China; *Key Laboratory for Mechanics
in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Shale gas content is one key parameter to accurately evaluate the gas content and the
resource potentiality of shale gas reservoir, and it is usually determined by isothermal adsorption
experiments which mainly include volumetric method and gravimetric method. The volumetric method
is commonly used in isothermal adsorption experiments, but the application of the gravimetric method
is rarely. The adsorption capacities tested by volumetric and gravimetric method are excess adsorption,
and the absolute adsorption can't be directly tested by experiments. And then the conversion
relationship of the excess absorption and absolute adsorption is established. In order to compare the
accuracy and stability of the two methods, the two isothermal adsorption experiments of same sample
are performed respectively. The test results show that the adsorption curve is a type I adsorption curve
at low pressure, but when the pressure is further increased, the isothermal adsorption curve will
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decrease. There is an inevitable downward trend of the isothermal adsorption curve at high pressure,

which is not an abnormal phenomenon, but is the essential characteristic of excess adsorption capacity

of supercritical methane. Comparative analysis show that the isothermal adsorption experiment based

on the gravimetric method is less sensitive to experimental environment and parameters than the

volumetric method. Especially for shale of lower adsorption capacity, the error caused by the

volumetric method is greater than the gravimetric method. Under the existing technical level, the

gravimetric method is more suitable for the isothermal adsorption experiment of shale.

Key words: shale gas; volumetric method; gravimetric method; isothermal adsorption; excess adsorption
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