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Experimental study on coal granularity influencing oxidation rate in goaf

QIN Yue-ping,SONG Yi-meng, YANG Xiao-bin, QIN Chuan

(School of Resource and Safety Engineering ,China University of Mining and Technology( Betjing) ,Beijing 100083, China)

Abstract ; In order to find out the impact of coal granularity on heating and oxidizing rate, an experiment on heating

and oxidizing of remnant coal with a temperature-programmed method was designed, and oxygen concentration of ex-

periment furnace at certain temperatures was measured , and oxygen consumption rates of different coal granularity at

certain temperatures were calculated ,and the rates of diameters coal at different temperatures were compared ,and drew

curves. The results show that the oxidation rate of coal samples increase as temperature rising, and smaller diameters

samples with faster rates. At a certain temperature , oxidation rate is decreasing with the coal diameters increasing. Be-

sides , there is negative index relationship between oxidation rate and coal granularity when the temperature is 70 C a-

bove. This experiment deepens the cognition of spontaneous combustion process of remnant coal in goaf.
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The heating and oxidizing equipment of coal sample
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Table 1 Experimental parameters of different diameter coal

SR
%
Rl WfR2  KfR3 kR4 KRS
At/ mm 7~10 5-~7 2.5~5 0.9~2.5 0~0.9
SEHRiAE/mm 8,50 6. 00 3.75 1.70 0.50
BHEEE /em 23,5 21.5 20.3 18.7 16.5
SR/ g 750. 1 750. 2 749. 8 749.9 750. 0
AR /em®  1665.73 1523.97 1438.91 1325.50 1 169.56

LB/ % 0.5142 0.5037 0.4962 0.4606 0.4217
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Table 2 Oxygen concentration and oxygen consumption velocity of different diameter coal samples

Rt 1 Rt 2 ke 3 Ktz 4 RGN
1/ C
C/% Vg C/% Vo C/ % vy C/ % Vo C/% Vo

25 20.90 6. 63 20. 89 8. 68 20. 89 9.06 20.91 7.51 20.90 8.82
40 20. 87 9.59 20. 80 11.05 20.78 18. 16 20. 81 15. 89 20. 87 11. 48
55 20.75 18.50 20. 68 17.41 20. 59 34.00 20. 56 37.02 20. 65 31. 06
70 20. 66 25.21 20. 50 26. 18 20. 41 49. 14 20.22 66. 17 20. 12 79.12
85 20. 51 36.47 20. 39 48.72 20. 28 60. 16 19.93 91.43 19.25 143. 00
100 20. 20 52.00 20.09 67.00 19.56 81.00 19.55 137.00 18.97 187. 89
115 19. 87 65. 00 19. 80 97.24 19. 02 170.76 18. 67 205. 61 18.23 261.43
130 19. 06 131.00 18.98 167. 15 18.51 217.63 17.08 361.23 16. 85 406.91
145 18.75 158. 00 18.54 205.91 18.01 264. 85 16. 43 409. 00 16. 11 489.91
160 18. 50 195. 80 17. 86 267. 67 17.12 352.24 15. 69 509. 63 15. 14 585. 00
175 18. 02. 236. 40 17.52 299. 43 16. 24 43.23 15.02 585.93 14. 13 658. 00
190 17. 56 276. 35 16.71 377. 66 15.10 568.73 14. 38 662. 06 13.70 789. 39
205 16. 83 341. 94 15.43 509. 37 14.39 651.77 12.97 842.48 12.58 947.01

AR AEGHE R AN R 107 mol/ (em® - s)
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Fig. 2 The relation of oxygen consumption velocity

with coal temperature
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Fig. 3 The relation of oxygen consumption velocity
with coal granularity at the same temperature
VAL 3 - X A AR 48 480G AR i e 4 L
KRG, FTLLRHL 70 °C (&) Lh b 4 2
0,(T) = ae™ (4)
Ao, d HRiAE  mmya b NHE R
AN o F1 b EFAAHSCREOL R 3, &
PRI, G TR RN, o BOMEZEETES R, b RI(E 7S
IFABIE. . 70 CLAT A2 2 BT LA 25X (4)
AISCER  JELIA 22 — ] RE J2 S B0 AN & I 6 A 8 22 S 2L
(9, 75— 5 i AE AL THRARIR B Be , TR BRI, A5
FES SRR AE 5 ALY B R B B, JLRRRLAR BB 1L
7SN AR L AL GG AT 5 EIRE AU A - 2
KA 26 LU HAE S
x3 HEMRISERNUSHRYE
Table 3 Coefficient values of coal granularity and

oxygen consumption velocity

R/ C a/(107"mol + (em® +s)™')  b/mm™! R?
70 84.12 0.157 0 0.935 4
85 130. 17 0.160 7 0.9354
100 178.79 0.15717 0.937 17
115 290. 51 0.174 8 0.984 4
130 429.01 0.148 3 0.968 2
145 504. 15 0.143 6 0.978 5
160 624. 16 0.139 2 0.994 6
175 715. 66 0.134 1 0.990 6
190 855.45 0.1317 0.987 1
205 1 035. 80 0.126 0 0.993 4
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