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Fig. 1 Schematic illustration of experimental setup for coal dust explosion
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Fig. 2 Change process of coal dust during explosive reaction
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Table 1 Component analysis of different coal dusts before and after explosion

- . T s 54/ Y

K4y K45y R ) [T E Tk
1# HEHT 0.83 15.76 13. 89 69.52
1# Ba 0.99 36. 88 10. 87 51.26
28 3} 1. 04 40. 70 20. 45 37.81
24 5% 5 1. 24 55. 00 15. 85 27.91
3% I 1.56 6.71 39. 60 52.14
34 HBa 2.10 26.75 27.41 43. 74
1% 3} 2. 64 1.22 43.82 52.32
18 Y 2.18 22.66 31.52 43. 64

(1) K53 HEAR BB JE I IS 7K 3 0T 5t 0 B0 A8 AL A 8 /0 B TE A B 3, 7K 43 ot et 43 B AR 7E 0. 16 26
~0.54 WX, 1# .24 Fl 3 MRS, i 4 # BERE AR 4320 . BB Tl 43 A BiF I 5 A9 7K o 1
TN 105~110 “C I A REZE A iR o J M 7 AR 1 v Tk 2% A7 23 A 2 vhoKk 4 9 52 B o i 4 B /b . i T
Jr AR T 3 BT v 7K 3 B Sk A BSOARARG o DT I 8 1 I S 2 7K 43 B 0 BT R Ak i RE AR /DN

(2) KAy . A PhBEARFERRAE G K 43 T 43 B W e 34, o 18 L3 8 4 8 AR R 8 i oK,
3R 21.12%,20. 04 % .21, 44 % .2 8 BEA IR AR w38/, R 14, 3% . IRy A BT ) I 48 5
— RGN Z% SN (R 5% B 0 8 IS AR K A3 1) SR O AN 3 AR H TR A R R R v R R A BT
W8 LA 2 I8 5 B RA 58 3 SBCRER O J I 5 1940 K 3 I3 3 BSCARURE B8 A0 o R 53 184 i 45 D AR O I3 20 A G
D R T OB 3 B e AR, O L A 43 TR I Al B et 0 508 R L DU A S R 43 2 et R K

(3) Ry S E B . HEVER AR R o B or O REAR, B 1 # & 4 2 A48 Kk 53 b & 53 5l
$3.02%,4.60%,12.19% ,12. 30 % » 43 ) o7 JELE Tl A BT (B 21. 796,22, 590,30, 8%0,28. 1% . JE M
FESE RO O i 8 AR S 4 A Ay 0D O . AR R KE AR BT b T LA RT R & 43 Dy R SRR
FEE SRR JBURE e [ E B 2 5 T SO 6 T LA R M AR R A IR T e S AU B L s B
AL 2 5 5 07 ) [T 5 Alie (%) LU 491 55 R4 O o & i AR OG . AR SR IR 45 R L R R A B A 1 # AR IE TR
[#] 5 flk BT et A B0 18,26 %0510 2% ,3 % L4 # BEARERKE S 432> T 9. 90%0,8. 40%,8. 68% .

2.2.2 SEM B4 #7

S JR R TS R BT R S A 3 R 4 B CRL 1 £ B2 SR ) L AT LR X R 4% S S 2 g
FE TG B ORI SRR - (1) 8 KE T B AR ORI IR AS U], SR 2 1 0 WD 0 SIS 5 0 0 o S 2 WS 2% 1
AR S, B AR T ORI 2 I G 3 ORI L A BIORURE S A B SR (2) R KETT
S UK 22 (B AH B ST s SR A R R UK, 2 (R R B TR S IR A S ASURL /N R A R

Pl 3 MEAR R KETT SEM 4
Fig. 3 SEM images of coal dust before explosion
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Fig. 4 SEM images of coal dust after explosion
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Table 2 Volume fraction of different coal dusts’ gas residue from explosion
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Fig. 5 Gas composition and concentration at different locations in the pipe
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Characteristics of space-time variations of coal dust residues

from explosion in a horizontal pipe

Liu Zhentang'*, Lin Song'*, Zhao Enlai'**, Zhang Songshan'*, Guo Rulin'**
(1. Key Laboratory of Coal Methane and Fire Control » Ministry of Education ,
China University of Mining and Technology, Xuzhou 221116, Jiangsu, China;

2. School of Safety Engineering » China University of Mining and Technology .
Xuzhou 221116, Jiangsu, China)

Abstract: In the present work, to find out the differences in composition and the regularities in space-
time distribution for coal dust residues, we carried out a coal dust explosion experiment using a hori-
zontal pipe and analyzed the gas and solid residues of the coal dust. The results show that the content
of ashes in the residues increased significantly while that of the volatile and fixed carbon decreased,
with a smooth surface of the coal particle residue, accompanied by the particle cracking and bonding
occurred. The study also reveals that the major components of the coal dust gas residue from explo-
sion consist of O,, N,, CO, CO,, CH,, C,H,, C;H;, C;H,, C;Hg, etc. At the source point of the
explosion, the minimum concentration of oxygen was only 2. 52% and that of carbon monoxide con-
centration was 0. 38%~0. 68%. The greater the distance from the explosive source point, the higher
the concentration oxygen but the lower that of carbon oxide gas and hydrocarbon gas.

Keywords: space-time characteristics; residues analysis; coal dust; horizontal pipe
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