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Abstract

Coal mine dust is an important occupational hazard factor in the production process of coal mines.
Its physical and chemical properties directly affect the dust dispersion pattern and dust suppression
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effect. Taking the mining conditions of a steeply inclined thick coal seam in Wudong Coal Mine as
the research object, through the combination of on-site sampling and experimental testing, the
concentration distribution, particle size characteristics, and wettability of dustin the comprehen-
sive mining face, tunneling face, and spraying operation area were studied. The results show that
the dust pollution degree in the tunneling face is higher than that in the comprehensive mining
face, and the total dust concentration at the driver’s position of the tunneling machine reaches
322.3 mg/m3; the dust concentration at the coal mining machine driver’s position and the moving
support area in the comprehensive mining face is relatively high. The particle size of mine dust
mainly falls within the range of 5~13 pm, and the proportion of respirable dust is the highest,
reaching 57.6%. The contact angle of coal dust ranges from 31° to 113°, and most coal seams ex-
hibit hydrophobicity. The study indicates that mine dust pollution is closely related to the work-
ing method, particle size distribution, and wettability of coal dust, and comprehensive control
should be achieved through source dust suppression and spray dust suppression optimization.
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Table 1. Dust concentration measurement results at Wudong Coal Mine
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2Ry B Il 5 152.4 443 PR 10m  BlA 276.3 132.5
KRN XM 20 m € P £ 72.3 30.6 L C s 253.2 103.7
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Figure 1. Mastersizer 3000 laser diffraction particle size analyzer
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Figure 2. Particle size distribution results at various measuring points in the +443 B3-6 fully mechanized longwall face of
Wudong Coal Mine
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Figure 3. Particle size distribution results at various measuring points in the +418 m tunneling face of Wudong Coal Mine
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Figure 4. Particle size distribution results at various measuring points on the shotcrete working face of Wudong Coal Mine
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Figure 5. Wetting angles of different coal seams
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