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[ ABSTRACT] Coal dust explosion is one of the main hazard sources for safe mining in mines. Taking lignite dust as the
research object to explore the effect of dust particle size on the coal dust flame propagation. The flame propagation was
recorded by a high-speed camera, and the height and velocity of flame propagation in coal dust explosion under different
particle sizes were analyzed. To further analyze the chemical reaction mechanism during the combustion of coal dust, the
initial pyrolysis process of coal molecules in combustion was simulated through reactive molecular dynamics. Results show
that propagation height of flame increases first and then stabilizes, and propagation velocity increasesfirst and then decrea-
ses. With the decrease of the particle size of coal dust, the flame propagation height and propagation velocity both show an
increasing trend. When the particle size is 10.5 pwm, the flame propagation height peak and propagation velocity peak are
623 mm and 4.3 m/s, respectively. The main products of coal dust pyrolysis are H,, H,0, CO,, and CH,0, and the fur-
ther combination of these products with oxygen will promote the combustion and flame propagation of coal dust, so that the
combustion rate of the whole system is accelerated. It provids a sufficient data support for coal dust pyrolysis and combus-
tion.
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Fig.1 Vertical combustion tube
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Fig.2 Flame propagation process in typical coal dust explosion
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Fig.4 Flame propagation velocity
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Fig.8 Main products of coal pyrolysis at 3 000 K
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