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Gas-solid Coupling Model by Considering Desorption Effect

Geng Yulin, Qi Xianyin, Jia Shanpo
(School of Urban Construction, Yangtze University, Jingzhou 434100, China)

Abstract; Coal bed methane has been received gradually attention because of its small combustion pollution, low
cost of development, and huge reserves in the world. Studying the single well extraction model of Coal bed
methane, the theoretical formula was fristly deduced separately from the solid field and the seepage field. Then
the method of the correlation between effective stress and permeability was established, and the theoretical
equation of gas—solid coupling was established. Finally, based on the method of theoretical analysis, numerical
simulation and conventional theoretical practice, the interaction between ground stress on coal seam gas
desorption, coal seam permeability and porosity was considered, and the numerical model of coalbed methane
migration was established, and observing changes in extraction production. In addition, The effects of adsorption
—desorption effect and Langmuir constant on gas pressure, permeability and extraction yield were discussed by
theoretical formula and numerical simulation, and determining the contribution of desorption effect and Langmuir
constant to improve extraction yield and production efficiency. Numerical study and test results both show that .
(1)In the process of coal bed methane mining, the effective strain and desorption effect affect the change of the
diameter of the pore channel. There is a competitive relationship between the two, which leads to the expansion
or contraction of the coal bed matrix, and then affects the change of permeability. (2) The desorption effect can
significantly improve the extraction efficiency and yield.
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