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Research on secondary explosion characteristic of coal dust

LIU Haoxiong'?, LIU Zhentang'?, QIAN Jifa"?, HONG Sen"?, QIU Liming"?*, ZHANG Rui"*
(1.School of Safety Engineering, China University of Mining and Technology, Xuzhou 221116, China;
2.Key Laboratory of Coal Methane and Fire Control, Ministry of Education,

China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Influence of concentration, particle size and ignition energy of coal dust on secondary
explosion characteristic of coal dust were studied by use of 20 L spherical explosion device, and the
secondary explosion characteristic of coal dust was compared with the first explosion characteristic of coal
dust. The results show that with the increase of coal dust concentration, the maximum pressure and the
maximum rising rate of pressure of secondary explosion of coal dust increase firstly and then decrease, the
maximum pressure difference between the first explosion and secondary explosion decreases firstly and
then increases, and the maximum rising rate difference of pressure between the first explosion and
secondary explosion decreases firstly, then increases and decreases lastly; with the decrease of coal dust
particle size, the maximum pressure and the maximum rising rate of pressure of secondary explosion of coal

dust gradually increase, the maximum pressure difference and the maximum rising rate difference of
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pressure between the first explosion and secondary explosion increase firstly and then decrease; with the

increase of ignition energy, the maximum pressure and the maximum rising rate of pressure of secondary

explosion of coal dust, and the maximum pressure difference and the maximum rising rate difference of

pressure between the first explosion and secondary explosion increase; the maximum pressure and the

maximum rising rate of pressure of secondary explosion of coal dust is smaller than that of the first

explosion; coal dust concentration is the main influence factor on the characteristic difference between

secondary explosion and the first explosion of coal dust.

Key words: coal dust explosion; secondary explosion; coal dust concentration; coal dust particle size;

ignition energy; the maximum explosion pressure; the maximum rising rate of explosion pressure
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Fig. 2 Experimental result of explosion under different coal dust concentration
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Fig. 3 Experimental result of explosion under different coal dust particle size
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Fig. 4 Experimental result of explosion under different ignition energy
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