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Study on coal permeability evolution considering adsorptive deformation

characteristics of matrix
WANG Gang'?, WANG Mingzhen®, XIAO Zhiyong®, SUN Xiaoxiang’, JIA Wenwen’,
JIANG Fengz, ZHENG Chengcheng2

(1.Schoolof Civil Engineering, Fujian University of Technology, Fuzhou 350118, China; 2. Shandong Provincial Key Laboratory of Civil Engineering
Disaster Prevention and Mitigation, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: Permeability is an essential parameter in CBM exploration and greenhouse gas storage. Accurate understanding of gas flow in
coal seam can not only reasonably predict CBM production, but also improve the efficiency of CO, geological storage. The general coal
rock permeability prediction model is from the effective stress and gas adsorption point of view for the theoretical derivation of the model,
but in practice, the complexity and uncertainty of the internal structure of the matrix of the coal rock, and adsorption related to the distribu-
tion of the mineral constituents of the phenomenon of inhomogeneous, which tends to ignore the matrix region of non-uniform adsorption
deformation of the influence of this factor. Therefore, in this paper, the matrix region of coal and rock is divided into two regions with dif-
ferent adsorption capacity, and the permeability model of coal and rock is re-derived. The field data and laboratory data are used to com-
pare and verify the proposed model, and the influence of non-uniform adsorption of matrix region on permeability evolution is analyzed by
finite element software. The results show that: (D The proposed model has a high matching degree with field and laboratory experimental
data, and the permeability prediction data under different boundary conditions have high reliability. 2 The permeability of the non-adsorp-

tion expansion area of the matrix will be reduced by the squeezing effect of the adsorption expansion area, and the closer to the adsorption
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expansion deformation area, the stronger the squeezing effect, and the more obvious the reduction in permeability of the non-adsorption

expansion area. (3 With the increase of the adsorption area of the matrix, the stress disturbance of the adjacent matrix region will be earli-

er, and the gas permeability will be lower when the compressed matrix region is in equilibrium. The improved permeability model can bet-

ter understand the influence of regional matrix interaction in coal and rock on permeability, and has certain theoretical guiding signific-

ance for coalbed methane exploitation.

Key words: coal bed gas; permeability; gas pressure; heterogeneity; adsorption swelling strain; matrix ratio factor
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Fig.1 Schematic diagram of matrix - fracture geometry
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