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Experimental study on the ignition of the coupling system of
coal gas and coal dust

LI Gang, PING Yang, WU Wei-wei, JIN Chao, YUAN Chun-miao

(Fire & Explosion Protection Laboratory, Northeastern University, Shenyang 110819, China)

Abstract: To analyze the ignition characteristics of gas, coal dust and*air 3 component system, using the modified mini—
mum ignition temperature of dust cloud test device (G — G furnace) ,a set of experiments on the minimum ignition tem—
perature of coal gas and coal dust coupled system was condueted in this study. The coal dust samples include brown
coal, two types of bituminous coal and a type of anthracite coal. The results show that the minimum ignition tempera—
ture (MIT) of the coupling system is lower thanthat of coal gas and coal dust. Moreover, the higher the volatile matter
and the finer the coal dust particles, the lowéer the MIT of the coupling system. For example, for the No. 1 coal dust
sample with Dy, =25 pm, the MIT is 340, °C. lower than that of coal gas and 110 °C lower than that of coal dust. The
study demonstrates that it may not be ‘safe enough to design the allowable temperature of the electrical equipment used
in coal mine only based on the MIT of coal gas. This is because of the potential ignition risk due to the presence of coal
gas—coal dust coupling system. The actual technical requirements should be improved.
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Table 1 Particle size distributions of No. 1 coal dusts

kifs/ REAZ I3 A3 / pm LR AR/
pm Dy Dy Dso Dyy Dy (m® *em™)

0~63 14.991 17.202 24.167 40.539 51.115 0.268
63 ~74 43.429 50.274 69.974 98.628 117.833 0. 099
74 ~154 69.582 77.775 103.365 148.849 179. 150 0. 066
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Table 2 Proximate analysis of coal dusts

Ty B 7w AR KR/ C

M, AV,

%) % % % Dsy = Dsy =~ Dsy =
25 pm 70 wm 104 pm
1% 1. 44 19.31  39.97 420 430 450
2%  1.03 14.72  27.81 430 440 460
3%  1.64 10.68  19.14 500 520 530
45 0.47 9. 67 13.21 590 620 620
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Fig. 1  Sketch of the modified MIT testing apparatus
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Fig. 3" Effect of coal power concentration on gas MIT
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