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Experimental Study on Permeability Enhancement Technology by Liquid CO, Phase Change Fracturing in Coal Seam
SHEN Yuzu'?, ZHANG Wenyang® . CUI Kai*, GUO Junqging®, CHAI Zhaoyun®
(1.Mining Engineering Department, Shanxi Institute of Energy, Jinzhong, Shanxi 030600, China;
2.Key Laboratory of In-Situ Property-Improving Mining of Ministry of Education,
Taiyuan University of Technology, Taiyuan. Shanxi 030024, China;
3.Shanxi Institute of Science and Technology Co., Ltd., Jinneng Holding, Datong, Shanxi 037003, China;
4.Xiahuo Coal Mine, Shanxi Sanyuan Coal Industry Co., Ltd., Changzhi, Shanxi 046605, China)

Abstract: The permeability enhancement technology by liquid CO, phase change fracturing in coal seam can effectively solve the
problems of poor permeability and low gas extraction rate of coal seam. Taking the No.3 coal seam in Changzhi area as the
engineering background, the radius of fracture zones in the three stages of guided fracture, initial fracture and fracture
expansion were analyzed through theoretical analysis. Numerical simulation was used to study the crack propagation law of low
permeability coal seam caused by liquid CO, phase change fracturing under single hole, multi holes and different drilling
spacing . and the field industrial tests were carried out. The results show that the maximum damage range of blasting coal seam
caused by liquid CO, phase change fracturing under single hole is 6 m, and setting empty holes among blasting holes can
expand the damage range of phase change blasting fracturing. After the implementation of liquid CO, phase change fracturing,
the average gas extraction rate of No.3 coal seam increases from 0.57% to 0.92%, and the gas extraction rate of single hole
increases by 1.25~2.91 times, which is significantly improved. This study provides a theoretical basis and field guidance for the
permeability enhancement technology by liquid CO, phase change fracturing.

Key words: Liquid CO, , Phase change fracturing, Coal seam permeability enhancement, Gas drainage, Fracture propagation



