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New Progress of Liquid Nitrogen Fracture Technique in Low-permeability Coal Seams
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1. School of Safety Engineering ,China University of Mining and Technology ., Xuzhou 221116
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Abstract The liquid nitrogen fracture technique has been proposed to solve the issue in gas extraction from
a single low-permeability coal seam in China. Liquid nitrogen is injected into coal seams through the drilled
boreholes. Combining the cold-shock effect of liquid nitrogen, the water-ice phase change, and liquid
nitrogen gasification, a complex pore-fracture network can be constructed inside coal. Therefore, the coal
permeability is largely improved which promotes the gas extraction efficiency. In this paper, the mechanism
of liquid nitrogen cold-shock fracturing is presented from the perspectives of thermal stress, frost-heaving
stress, and gasification expansion stress, respectively. However, the current research on the basic
mechanism and application of liquid nitrogen fracturing has not considered the gas-bearing coal and in-situ
stress conditions. Additionally, pulsating liquid nitrogen fracturing technology deserves further
investigation. Up to now, two key problems exist in this field that includes the optimization of the technical
workflow and pore-fracture propagation mechanism. In the future, liquid nitrogen fracturing can be
combined with hydraulic jet to reduce the coal seam initiation pressure and create the directional and large-

scale extension of fractures.

Keywords low-permeability coal seam; fracturing and permeability enhancement; liquid nitrogen cold

shock; gas extraction
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