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Abstract — The risks associated with coal dust explosion were investigated by analyzing various characteristics
affecting the possibility of explosion. Samples were collected directly from two regions of the transfer process where the
most explosions occurred in coal-fired power plants, and the composition ratio and average particle diameter that could
affect the experiment were considered. As experimental items, explosion intensity, particle size and distribution, moisture
content, dust concentration, minimum ignition energy, minimum ignition temperature, and oxygen concentration that affect the
explosion were evaluated. As a result, the explosion intensity was found to have a maximum explosion pressure of 7.1
bar at a dust concentration of 500 g/m* in sample A, and the maximum explosion pressure increase rate was 366 bar/s. In
terms of dust particle diameter and particle size distribution, sample A had an average diameter of 35 um (D 50%),
which was smaller than sample B. The moisture content was 5.7% in sample A, which was more than twice as high as
2.5% in sample B. The minimum explosion concentration was 400 g/m’ in sample A, which was lower than 2,000 g/m?
in sample B, so it had a risk. Since neither sample exploded at 1,000 mJ, it is judged that if the minimum energy is 500 mJ or
higher, it can be regarded as dust with a low sensitivity to ignition compared to similar previous studies. The minimum
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ignition temperature was 532C in sample A and 634 C in sample B, so sample A was more dangerous than sample B.
The marginal oxygen concentration was 18.0% in both samples, so it is judged that there is a constant risk of explosion

in the atmosphere.

Key words: Coal dust; Characteristics analysis; Dust explosion
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Table 1. A and B sample composition ratio
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Inherent moisture

Fixed carbon

B
5.07% 3.03%
50.22% 83.58%
31.25% 6.11%
14.09% 7.28%
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Fig. 1. Experimental apparatus for measurement of explosion intensity.

Fig. 2. Experimental apparatus for measurement of dust particle
size and distribution.
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sive concentration, minimum ignition energy and minimum
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Table 2. Experimental result of explosion intensity
Dust Concentration [g/m’] P, ax [bar] (dP/dt) .. [bar/s]
A B A B A B
250 250 5.8 49 204 82
Series 1 500 500 7.0 5.0 300 140
750 750 6.5 3.4 236 108
250 125 6.7 23 300 116
Series 2 500 250 6.9 5.1 332 124
750 500 6.0 4.5 331 116
250 250 6.7 4.5 336 116
Series 3 500 500 7.1 4.5 366 124
750 750 53 23 236 93
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No Sample weight ~ Sample Conc;entration 0xyg§n Judgment P rax dp/dt max dp/dt mean t
[mg] [g/m”] Concentration [%] [-] [bar/s] [bar/s] [bar/s] [s]

1 1,101 600 18.0 X - - - -
37 1,285 700 18.5 o 0.1 1 <1 0.259
38 1,468 800 18.5 o 0.1 1 <1 0.468
39 2,202 1,200 18.5 X --- - - -
40 2,202 1,200 18.5 o 0.1 1 <1 0.399
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57 917.5 500 20.0 X --- - - -
58 917.5 500 20.0 o 0.6 2 1 0.472
59 1,101 600 20.0 o 0.5 2 1 0.464
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