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Dual Porosity Medium Model Considering
Multi—scale Diffusion of Matrix
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Abstract: Based on the multi-scale diffusion effect of coal seam gas migration, according to the variable
diameter capillary physical model, through mercury injection experiment, low temperature liquid nitrogen
adsorption and CO, adsorption experiment, the pore size distribution of coal samples in No.7 coal seam of a mine
in Guizhou Province is measured. The critical diameter of different diffusion modes is obtained by Knudsen
equation, and the proportion of different diffusion modes is obtained. The effective diffusion considering multiple
diffusion modes is proposed coefficient. A dual porosity medium considering multi—scale diffusion, Klinkenberg
effect, matrix shrinkage and effective stress is established. The numerical simulation of coal seam gas drainage by
drilling is carried out by using multi-scale physical field coupling software. The gas pressure distribution in matrix
and coal fissure, gas diffusion velocity and gas diffusion velocity are analyzed. According to the difference of gas
seepage velocity, the migration law of coal seam gas under the condition of borehole drainage is obtained. The gas
flow rate and flow rate of each day are measured by drilling through the layer under the mine for gas drainage.
The gas flow rate and flow rate measured under the mine are compared with the numerical simulation results. It is
concluded that the established double porosity medium model meets the actual requirements of the project, which
provides a reference for gas prevention and control in deep coal seam mining.
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