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Abstract

In view of the characteristics of spontaneous combustion of No. 6 coal seam in 102 mining area of
Shuangma No. 1 Coal Mine of Ningxia Coal Industry Group, the field observation method combining
beam tube monitoring and temperature measurement is used to measure and divide the “three
zones” of spontaneous combustion in the goaf 0f 1020601 fully mechanized mining face. Taking ox-
ygen concentration as the main dividing index and temperature as the auxiliary index, the distribu-
tion range of heat dissipation zone, oxidation zone and suffocation zone in goaf is determined. Com-
bined with the shortest spontaneous combustion period of coal seam, the minimum safety advance
speed of working face is calculated, and the corresponding fire prevention and extinguishing measures
are put forward. The results show that the width of the heat dissipation zone on the return air side
of the working face is 18.0~21.6 m, the width of the oxidation zone is 94.4~99.2 m, the width of the
heat dissipation zone on the inlet side is 27.2~29.4 m, and the width of the oxidation zone is 111.8
m. The area where the goaf is greater than 139.0~141.2 m from the working face is the suffocation
zone; the minimum safe advance speed of the working face is 3.5 m/d, and the actual advance speed
on site is 5.0 m/d, which meets the requirements of anti-spontaneous combustion. The research
results can provide technical reference for the prevention and control of spontaneous combustion
in the goaf of the mine and the working face under the same conditions.
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Table 1. Coal seam roof and floor occurrence table of working face
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Figure 1. “Three zones” diagram of spontaneous combustion of coal oxidation in goaf
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Figure 2. The change of temperature and temperature rise rate of measuring points with the advancing distance of working face
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Figure 3. The variation of oxygen concentration at the measuring point on the air inlet side with the advancing distance of the
working face
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Figure 4. 1020601 fully mechanized working face spontaneous combustion “three zones’
division diagram
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Table 2. Division table of spontaneous combustion “three zones” range of 1#~3# measuring points on the return air side of goaf
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Table 3. Division table of spontaneous combustion “three zones” range of 4#~6# measuring points on the air inlet side of goaf
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