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Theory and Research Progress of Liquid Nitrogen Fracturing and Rock Breaking
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Abstract Liquid nitrogen shows great potential in reservoir stimulation and drilling rate improvement of
unconventional reservoirs due to its remarkable cryogenic cracking effect, which could provide new insight
to address issues such as large water consumption, reservoir damage and environmental risks accompanied
with water-based working fluid. This paper systematically summarized five key scientific problems involved
in liquid nitrogen fracturing and drilling, including cryogenic cracking of rock, liquid nitrogen flow and heat
transfer in a wellbore, rock-breaking performances of liquid nitrogen jets, mechanical behaviors of the
working tube at low temperature, and fracture propagation mechanism of liquid nitrogen fracturing. The
basic theory and research progress of liquid nitrogen applied in fracturing and rock breaking are reviewed,
and main bottlenecks and technical difficulties are analyzed. Some suggestions in research and engineering
applications are provided for future work. This paper helps readers understand the theory and research
progress of liquid nitrogen in rock breaking and stimulation, and provide basic theoretical guidance to the

novel drilling and fracturing methods in unconventional reservoir development.

Keywords drilling; fracturing; liquid nitrogen; jet; breaking rock
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