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Effect of Sauter mean diameter of coal dust on its explosibility with and
without methane gas

TANG Qijian" > ,QIN Ruxiang'?, DAI Guanglong'”

(1. State Key Laboratory of Mining Response and Disaster Prevention and Conirol in Deep Coal Mines ,Anhui University of Science and Technology , Huainan
232001, China; 2. Key Laboratory of Safety and High-efficiency Coal Mining ,Ministry of Education ,Anhui University of Science and Technology , Huainan
232001, China; 3. Department of Mining Engineering , Yongcheng Vocational College ,Shangqiu 476600, China)

Abstract ; In order to study the influence of sauter mean diameter (D, ,) on the explosibility of coal dust with and
without methane gas,a 20-L spherical vessel is used to measure the explosive characteristics parameters, the influence

of particle size dispersion o, on the explosion power of coal dust is studied,and the correlations between the values of
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Dy, ,D, ; and D, , and the explosibility coal dust are analyzed. Also,the solid residues of coal dust explosion is collect-
ed and characterized by a scanning electron microscope. Finally, the mechanism of coal dust explosion with and without
methane gas is discussed on the basis of dust explosion experimental results and the microstructure analysis results of

values of coal dust with the maxi-

max

the explosion solid products. The experimental results show that P, and (dP/dt)
mum 0 ,(2.31) increased by 14.71% and 68.05% respectively compared to those with the minimum o ,(1.49) ,which
shows that particle size dispersion o, of coal dust can significantly affect its explosion performance. Compared with Dy,
and D, ; values,the D, , can better illustrate the explosion characteristics of coal dust. The P, and (dP/dt) ., values of
coal dust with the maximum D ,(120 wm) increased by 33.33% and 83.33% respectively compared to those with the
minimum D; ,(2.5 pm) , therefore, the influence of D, , on (dP/dt),, are higher than that of P, . In the methane gas at-
mosphere , with the increase of D; , ,the (dP/dt) , value of coal dust explosion decreases gradually. When the methane
gas concentration is low,the D; , had little influence on P, values,but when the methane gas concentration is high ,the
larger D; , results in smaller P_ values. Smaller D; , of coal particles leads to a faster combustion rate of coal particles
and higher explosibility ,and the residues of coal dust has greater breakage and more holes in their surfaces. The results
illustrate the importance of o, and D; , values on evaluating the explosion hazard characterization of coal dust or com-
bustible dust,which is of great significance to the prevention of gas and dust explosion in coal mines.

Key words : Sauter mean diameter;coal dust;methane gas;dust explosion ;particle size dispersion
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Table 1 Proximate analysis of coal dust samples %

Ma(l Aa(l Vad FC ad

4.92 4.57 11.89 78. 62
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Table 2 Particle size characterization of original coal dust

SEEPRAR/ wm Dyy/pm Dsy/ m Dyy/ pm ap Dy 3/um Ds,/pm WREH (m? - g™")
5 0.68 4.84 9.91 1.91 4.84 2.43 2.89
20 5.58 18. 85 37.81 1.71 26. 65 7.07 1.25
60 19. 65 59.99 109. 50 1. 49 63.29 25.92 0.59
95 49.36 94.12 147. 80 1.05 95.24 54.23 0.15
145 98.32 145.70 208. 20 0.76 148. 30 119.6 0. 05

xR3 4HBEEER

Table 3 Mass fractions of original coal dust samples used to generate four blends samples

it 534/ %
ia=s Dyo/um Dso/pm Dgy/ m )
5 pm 20 pm 60 pm 95 wm 145 pm
1 — — 1.0 — — 19.70 59.99 109. 5 1.49
2 — 0.2 0.6 0.2 — 9.81 59.49 119.2 1.84
3 0.2 — 0.5 0.3 — 4.95 60. 95 131.7 1.92
4 0.2 0.1 0.4 0.2 0.1 3.76 61. 64 155.0 2.31
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Fig. 2 Particle size distributions for blended coal dust

samples( Dy, =60 pm)
RAER ORI IE S BOAA D, Dy,
Dy 18, A EBUMACY- Y 542 (D, ;) MR T MALF
HEAR (AR, D, ,) b D, Hoy s
¢ T R 2% IR R 1 UKL KL AR KN, D, 5 A
: ) PR v Al I =b[20] 3 fE7 .
(c) RAEHE3, 0,71.92 (d) RGP, 0,=2.31 D, fEH EIFH—F@A?& ﬁ‘%;ﬁﬁ'
D, ;= N/ Ny) =
L SR R 4 s = 2 /! 20 )
Fig. 1 SEM images of blended coal dust samples ( z y X y3Nd )/ ( z ySNd) =( Z ye,) /100 (2)
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Table 4 Parameter values of blended coal dust samples
with a fixed D, of 60 pm

5 Dsy/ pm Op D4,3/|Lm Dy ,/pm
RAFEL 59.99 1.49 63.29 25.92
TRAEHE2 59. 49 1.84 63.72 20. 62
REH3 60. 95 1.92 63. 66 14.07
RAHE 4 61. 64 2.31 63.02 10. 68
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Fig. 3 Photo of 20-L spherical explosion vessel
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Fig. 4 Typical explosion pressure-time curve during a coal

dust explosion test
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Fig. 6 Explosion characteristics of coal dust in relation to different particle size
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Fig. 9 SEM images of original coal dust and its explosion residues
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