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Research and Application of Accurate Prediction Index System for the Whole Process of Coal Spontaneous Combustion
YE Zhengliang » GONG Xuanping » SHANG Bo, HU Mian
(China Coal Energy Research Institute Co., Ltd., Xi’an, Shaanxi 710054, China)

Abstract: The spontaneous combustion of coal seam seriously affects the safe production of the mine. In order to realize the
accurate prediction of the whole process of spontaneous combustion of No. 3 coal seam in Hanglaiwan Coal Mine, the
programmed temperature rise experiment was used to select the spontaneous combustion marker gas of coal seam. Combined
with the field test, the suitable marker gas in the initial stage of coal spontaneous combustion was determined, and the critical
value of CO index in the upper corner and return airway of different spontaneous combustion stages in goaf was obtained by
mathematical model. The results show that CO can be used as the main marker gas in the early stage of coal spontaneous
combustion, C; Hy and C, H; can be used as the marker gas in the accelerated oxidation stage of coal spontaneous combustion,
and C,;H; can be used as the marker gas in the intense oxidation stage of coal spontaneous combustion. When the coal
temperature in the high temperature zone of the goaf reaches 50°C, 70°C and 100°C , the predicted concentrations of CO in the
upper corner are 56 X 107°%, 756 X 10" ° and 5000 X 10~ °, respectively, and the predicted concentrations of CO in the return
airway are 6 X10 %, 76 X10 % and 500X 10 °, respectively. An accurate prediction index system for the whole process of coal
spontaneous combustion was established. and good application results were achieved through field tests.

Key words: Spontaneous combustion, Marker gas, Critical value, Index system





