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Abstract Ultrasonic irradiation enhancement of coal seam methane is a kind of technology with
general applicable value, which is not limited by reservoir geologic conditions and source gas
characteristics. However, because of the reservoir densification, there exist scale effects such as
matrix pore throat scale and the natural crack dimensions overlap, the reservoir medium
permeability enhancement and extraction promotion mechanism is not clear. This article used CT
observation experiment and permeability measurement experiment to analyze the rule of fracture
development of different scales in coal samples under ultrasonic effect, compared the change of
coal sample permeability by ultrasound effect, and established the modified formula of ultrasound
enhancement of coal seam methane permeability. Research results show that: CT observation

clearly proved the ultrasonic mechanical shattering effect; within the attenuation scope of
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ultrasound, coal body damage and mechanical shatter effect are obvious; permeability of coal

seam increased 135% ~ 169% on average by ultrasonic irradiation. Research work provides

experimental basis for increasing the permeability of coal seam by ultrasonic irradiation.

Keywords Ultrasonic irradiation, Fracture, Scale effect, CT, Permeability
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