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Abstract: The low efficiency of gas extraction in high-gas and outburst coal mines is the main factor to frequently
discontinue the mining and excavating circulation and cause mine methane accidents. Liquid CO, injecting coal
seam, has the synergistic effect of fracturing and displacement CH4, which can effectively improve coal seam
permeability and rapidly promote the adsorbed CH, to desorption state. The self-developed triaxial platform was
applied to study the features during multiphase CO, displacing CHa4 process. The parameters of the coal strain,
CH.4/CO; concentration, flow rate, and permeability were analyzed during the coal vacuuming, CH4 adsorption,
and CO; displacement process under the different temperatures. The optimization method of liquid CO; enhancing
coal bed methane was proposed. The results show that: () The strain of coal samples displayed swelling defor-
mation during the CH4 adsorption and CO; displacement stages, and the strain curves can be divided into rapid
expansion and slow swelling phases. The strain in CO displacing stage is significantly larger than that in CH4
adsorption stage. The lower the temperature, the greater the corresponding strain difference. @ The migration of
CO; and CHgs presented opposite directions during the displacement process. The dominant effects at different
stages were free CH, driving by injected CO2, CH4 self-desorption, and CO,-CH4 competitive adsorption, respec-
tively. The flow rate increased rapidly at initial stage, and then decreased to a stable state, which is related to the
free CH, driving and CH, self-desorption stages. (3 The permeability change is consistent with the displacement
temperature. The contributions of coal matrix shrinkage and thermal stress damage at low temperature were
greater than the coal adsorption swelling. @ The permeability improvement of fracture expansion and pore
damage at low temperature during CO; displacing CHa process is distinctly greater than the permeability inhibi-
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tion of coal swelling during CO2-CH4 competitive adsorption. For improving the economic efficiency during CO»
injection, the flow parameter should be optimized at the different displacing stages of the application process of

this technology.

Key words: displacement; gas drainage; swelling deformation; displacing concentration; permeability
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Fig. 1 Triaxial system of multiphase CO:2 displacing CH4
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Fig. 2 Coal swelling during vacuum pumping-CHa4 adsorp-
tion-CO2 displacement
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