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Abstract: The No.4 coal seam of Shaanxi Binchang Mengcun mining co., ltd., has the characteristics of
high gas—content, high—pressure, low—permeability and low gas extraction efficiency. Based on clarifying
the permeability evolution law of the fractured coalbed caused by the instantaneous phase—transition of
liquid CO,, the in—situ test is carried out in the special safety auxiliary transportation roadway of No.4
coal seam in Mengcun coal mine. Taking SF¢ tracer gas as the test index, the effective permeability of
the fractured coalbed caused by the phase—transitionby liquid CO, is measured, and the variations of
permeability coefficient and gas extraction attenuation coefficient during the pressure reliet and
permeability enhancement process of the coalbed are determined. The gas extraction radius and effect
of the coalbed before and after the in—situ test are compared and verified. The results show that as the
instantaneous phase—transition pressure is greater than 200 MPa, the effective radius of the fractured
coalbed caused by the instantaneous phase—transitionby liquid CO, detected by the tracer gas method is
7.0 m, and the coalbed permeability in the test area is increased by 17.49-22.76 times. Before and
after the fracturing of liquid CO,, the gas flow coefficient in the extraction group decreased from 0.725 3 d
to 0.047 6 d”, and the gas drainage radius reached 3.56 m, which increased by 3.16 times and 1.71 times
compared with the gas extraction concentration and flow in the borehole, respectively. The results show
that the effect of instantaneouspressure —relief to enhance coalbed permeability and gas extraction in
caused by phase—transition of underground liquid CO, fracturing is obvious.

Key words: methane extraction; coalbed permeability; phase —transition fracturing; effective radius;
liquid CO,
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