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Influence of Particle Size on Minimum Ignition Temperature Characteristics of
Coal Dust Cloud
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School of Environmental and Safety Engineering, North University of China (Shanxi Taiyuan, 030051 )

[ABSTRACT] To explore the influence of particle size on the minimum ignition temperature characteristics of coal dust
cloud, the minimum ignition temperature of coal dust cloud with different particle sizes was tested by using the minimum ig-
nition temperature test device of dust cloud. The reaction mechanism was discussed at micro scopic level using ReaxFF mo-
lecular dynamics research method. The results show that when the median diameter of coal particle is 34 pm, the optimum
ignition mass concentration and minimum ignition temperature of coal dust cloud are 750 g/m’ and 550 °C, respectively.
The minimum ignition temperature of coal dust cloud gradually increases with the increase of coal particle size. When the
median diameter of coal particle reaches 124 pwm, the minimum ignition temperature of coal dust cloud rises to 650 °C. In
addition, the pyrolysis result of coal dust calculated by ReaxFF molecular dynamics shows that, with the reaction procee-
ding, the structure of macro-molecular coal is decomposed step by step, and the aromatic rings, C—C bonds, C—O
bonds, and C—H bonds fractures to form the smaller molecular structure. Among them, the numbers of small molecules
such as H,, H,0, CO,, and CH,O gradually increase. H - radicals and OH - radicals have obvious quantity changes at
the initial stage of the reaction, and its content has an important influence on the final stable product.
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Fig.1 Composition of coal dust in industrial analysis
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Fig.2 SEM of the coal particles with median diameter
of 34 pm
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Tab.1 Ignition probability of coal dust cloud under
different conditions
Bk g/ KR T 25 /IR KA
(g-m™) JE/C ik KA K R/ %
660 5 5 50
125 650 3 7 30
640 0 10 0
610 6 4 60
250 600 3 30
590 0 10 0
570 5 50
500 560 4 40
550 0 10 0
560 8 2 80
750 550 5 50
540 0 10 0
580 4 6 40
1 000 570 2 20
560 0 10 0
610 3 30
1250 600 3 30
590 0 10 0
640 3 7 30
1 500 630 2 20
620 0 10 0
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Fig.3 Minimum ignition temperature of coal dust cloud with

different concentrations
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Fig.4 Minimum ignition temperature of coal dust cloud with
different particle sizes
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Fig.5 Construction process of coal multi molecular model
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