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Research on CO, phase-transition fracturing technology for
permeability improvement in high gas and low permeability coal seam
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Abstract; Aiming at the problems of poor gas drainage effect and high risk in permeability improvement by explosives blas-
ting in high gas and low permeability coal seam, through the combined methods of theoretical analysis and calculation, nu-
merical simulation and field test, the principles and coal seam damage of liquid CO, fracturing for permeability improvement
in coal seam were studied, and the fracturing equivalent of liquid CO, was calculated, then the geometric types and parame-
ters of the key part, release tube, were simulated and optimized, finally, the influence of phase-transition fracturing points
on the fracturing effect was studied. The results showed that CO, phase-transition fracturing enhances the fractures develop-
ment and permeability of coal and rock seams through impacting and breaking the coal and rock by high pressure gas. The e-
quivalent of 1 kg liquid CO, phase-transition fracturing blasting is equal to 398 kg TNT explosive. The optimal structure of
the release tube is a hollow cylinder structure, of which the optimal length, diameter and pressure is 18 mm, 24 mm and 276
MPa respectively. The influence radius of gas drainage presents a cubic function relationship with the amount of fracturing
pipes. The single hole and one point fracturing scheme can achieve the permeability improvement and drainage promoting.
The effect of permeability improvement and drainage promoting after fracturing is obvious, which provides effective technical
support for safe and efficient gas drainage.

Key words:low permeability coal seam; permeability improvement and drainage promoting; phase-transition fracturing; frac-

turing energy; parameters of release tube
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Fig.2 Four nozzle structure dynamic stress nephogram
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