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Explosion characteristics of oil shale dust in a confined space
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Abstract: To investigate the explosion characteristics of oil shale dust, four kinds of oil shale dust from main mining areas
such as Longkou (LK), Maoming (MM), Huadian (HD) and Fushan (FS) in China were chosen as experimental samples. A 20-
litre explosion sphere vessel was used as the experimental device to carry out explosion experiments to systematically explore
the influences of the parameters of the samples, including dust mass concentration, particle size, the content of volatile and ash,
and oxygen content on the explosion characteristics of oil shale dust. The experimental results show that the higher the volatile
content of the oil shale, the higher the maximum explosion pressure, the maximum rise rate of explosion pressure (dp/df),,,,,
and the lower the minimum explosion mass concentration; the volatile has a significant promoting effect on the explosion of
the oil shale dust, while the ash has a significant inhibiting effect on it. In the dust particle size range from 37.52 microns to

106.43 microns, the magnitudes of p, . and (dp/df),,, of the four oil shale samples all decrease with the increase of particle

size, and the time to reach p,, decreases gradually as the particle size becomes smaller. The smaller the particles are, the faster
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the volatiles are released, which can improve the reaction degree of the explosion. In the dust mass concentration range from

400 g/m’ to 2 500 g/m’, the magnitudes of p,,,, and (dp/dt),,, of the four samples all took on a trend of increasing first and then

decreasing with the increase of dust mass concentration. After the critical pressure concentration (1000 g/m’) was exceeded,
the explosion intensity decreased slightly, but still maintained at a high level, and still had relatively strong destructive power.
The magnitudes of p,,, (0.61 MPa) and (dp/d?),,,, (29.32 MPa/s) of the LK sample are the highest in the four samples, which
are at the same level as that of lignite with similar volatile content. The minimum explosion concentration (200 g/m’) of the LK
sample is the lowest among the four samples, which is higher than that of the lignite with the similar volatile content. By using
N, as the inert gas, the oxidation, the heat released and the magnitudes of p,,, and (dp/df),,,, of the LK sample all decreased
with the decrease of oxygen content. When the oxygen content was reduced to 15%, there were no more explosions in the
system, and the limiting oxygen concentration was found to be 16%.

Keywords: oil shale dust; dust explosion; minimum explosion concentration; maximum explosion pressure; maximum rate of

explosion pressure rise; limiting oxygen concentration
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Table 1 Proximate analyses of four oil shale dust samples
. wi%
iD=y N — N
I#i ik Ry W5y K5
LK 10.07 39.15 49.28 1.50
MM 0.10 29.47 67.76 2.87
HD 0.09 27.11 69.11 3.87
FS 1.08 22.73 74.30 1.98
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(a) The LK oil shale dust obtained through a 400-mesh sieve
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(c) The HD oil shale dust obtained through a 200-mesh sieve
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(b) The MM oil shale dust obtained through a 270-mesh sieve
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(d) The FS oil shale dust obtained through a 150-mesh sieve
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Fig. 2 Scanning electron microscope images of different oil shale dust particles
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