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Abstract:

The safety of storage and transportation of coal mine gas by gas hydrates method is a
complex problem involving self-stability and abilities of resisting thermal and stress
damage, combustion and explosion. The self-preservation behavior of gas hydrates directly
affects its decomposition, which interferes with its mechanical destruction and
dissociation, as well as combustion and explosion processes. The structure measurements
and heat flow testing technology will be used to explore the relationships between the
self-preservation effects and microstructures and pore structures of gas hydrates, and
establish a strengthening mechanism by structural regulation for the self-preservation
effect. Based on the results of static and dynamic mechanical properties tests, mesoscale
measurements and micro—mesoscopic simulations, the change of mechanical properties and
the expansion and evolution of pores and fractures in gas hydrates under different
mechanical loads will be analyzed, and the influencing laws of self-preservation effects
on the mechanical destruction and dissociation of gas hydrates will be revealed. By using
the high temperature calorimetry tests, combustion and explosion characteristic tests and
reaction molecular dynamics calculations, the influencing factors of thermal
decomposition and combustion—explosion characteristics of gas hydrates under thermal
loads will be analyzed, and the micro mechanisms of the self-preservation reaction and
the combustion—explosion reaction of gas hydrates will be revealed, which is favorable
for explaining the inversely coupling mechanism between the self-preservation effect and
the combustion—explosion process. The project will provide technical supports and
theoretical references for realizing the balance and optimization between gas storage
efficiency and the intrinsic safety, and formulating the risk prevention and controlling
schemes for gas hydrates storage and transportation.
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