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Coexistence of gas and coal spontaneous combustion (II) :new
prevention and control technologies
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Abstract; Taking into consideration the differences of disaster prevention in gas and spontaneous combustion of coal
seam and goaf cross-scale fracture fields, the cross-scale fractures field of coal and rock mass were defined in this
study. In addition , this paper studied the symbiotic disaster prevention and control mechanism,and technical change in
cross-scale fractures field flow distribution, through the rational elimination of gas and coal spontaneous combustion
symbiotic disaster,that is,the symbiotic region was equal to 0. The authors also proposed two new control technologies,
which are :to change coal-rock fractures leak-scale through solid-phase media transport,and to change the goaf temper-
ature field and the gas concentration field through low-temperature liquid inert gas seepage. A network graph theoreti-
cal model of a particle transport of fine solid phases to change coal-rock fractures scale had been developed in this
study , which reveals that solid phase media can be embedded in the pneumatic transport blocking air leakage in the
coal-rock fractureds field,to reduce air leakage fractures scale and the effective fissure numbers,and change the scale
of coal-rock fractures leak field,as well as to increase air leakage resistance to ensure the safety of coal spontaneous
combustion for high gas extraction. Also,the authors built an experimental simulation platform for investigating liquid

nitrogen extinguishing characteristics , and the results show that the liquid nitrogen injected into the fire area can quick-
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ly cause heat expansion,resulting in a large number of low-temperature nitrogen pockets in the goaf,forming a three-

dimensional buffer zone to reduce the external air leakage into the goaf or fire zone,to isolate the goaf or fire area. At

the same time ,the low-temperature nitrogen gas carries water vapor condensation into the goaf, exchanging heat with

hidden heat source (fire source) ,which can reduce the temperature of the heat (fire source) to below the temperature

of flammable point and actively engulf the heat source (fire source).

Key words: gas ; coal spontaneous combustion ; coexistence ; cross-scale fracture fields
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Fig. 1  Using the principle of fine solid particles transport to

change the coal-rock air leakage cracks field scale process
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Fig. 3 Gas extraction concentration graph before and after solid-phase particle transported to change the scale of

air leakage crack field in coal-rock mass
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