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Calculation of ignition times under adiabatic conditions by activation energy

LI Lin' JIANG Deyi' B. B. Beamish®

(1. Key Laboratory for the Exploitation of Southwestern Resources & the Environmental Disaster Control Engineering Ministry of Education Chongqing Univer—

sity Chongging 400030 China;2. School of Engineering University of Queensland Brisbane 4072 Australia)

Abstract: Calculation of ignition times was fraught with'the difficulty that they were strongly dependent on degree of
super-eriticality. Based on the thermal equilibrium equation of coal and oxygen reaction a mathematical model of the
ignition time of coal was put forward with activation enmergy E and equation Boddington. The temperature-time curves
and the different rule that coal react with oxygen.in lower or higher temperature were obtained through adiabatic testing

in UQ adiabatic oven with three topical samples. The ignition time of samples was calculated by the mathematical mod-

el with activation energy it was very close with the practicability ignition time. So this model can be used to risk as—

sessment for hazard management planning with corrections because the ignition time is influenced by many factors in
mine site. The reward for the ignition times is a much more soundly based prediction of safety or otherwise.

Key words:adiabatic test;activation energy ;coal;ignition time

1-11 13

:2010-02 -01 :
: 973) (2009CB724606) ; (50621403)
(1979—) o E — mail:daney0803@ 163. com



803
- (?:)T _ QpAexp (- E/RT) + In(dT/dt) = In(QA/¢) — (E/RT) 3)
oT 1
n|>~|=-——F+B )
ic. (%) = w®
Ny A ¢ o
ox ot QA
) B =1n ()
c J/(kg « K);p kg/m”;T
Kse s;0 (€)) E .
k) /kg;A 1/s;E kJ /mol ; RT
R 8.314 kJ/(K * mol) ;A In (‘LT) .
W/(m * K) ;v m/s;H, Lo
3 Boddington
J/m’;C, % ;dC, /
(6) E A
de 1/ss 5
1 4 2 ~4
> i ©)
~ ad E QAeXp( RTR)
3 o 1 ” :T,
T, =20 C. E
B=m (6)
¢
( \ ) o
’ 2
8 2.1
con = QpAexp (- E/RT) 2)
P coal pPAEXp 1(a) 1(h)
o 2 A
B)~0G) .
, THTER W pamins
YnZk 28
AR Ll
Im : \ : ﬁ u@aw
: = = .ﬂiilj{”
N K2 A A
K %00 L
el A
24 T A 7]
S| — TR
(a) L VA E (b)) HAGERT: B
1
Fig. 1 Adiabatic oxidation reactivity apparatus and adiabatic reactor
;@
H6)
7
( N 2.2
)e 1.
<212 150 ¢ o



804 2010 35
105 ~110 C 16 h,
180
40 C o 160 |
40 C N, 140 L B
@)
° 120+
Eg 100 -
( ) 7 st
. G
0, (50 mL/min) » 6ol
. BTY Lamnili P
0 2 4 6 8 10 12 14
180 C 0, 1] / b
2001
1 . 160+
Table 1 The parameters for coal samples & 120+
P
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(MI = kg™')
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B 19.2 35.6 7.2 22.80 38.0 0 50 100 ) 150 200 250
G 46 405 2.3 31.88 52.5 WTEL /b
J 7.6 35.9 3.5 30.52 54.0 2 B.G 4
Fig. 2 The change curves of adiabatic oxidation time and
3 temperature, for coal samples B G and J
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Table 2 Calculation results of model

Ryy/ E/
(C-h1) (kJ *+ mol 1) tald

B 26.74 64.2 0.9
G 3.41 79.6 13.1
J 0.19 81.4 402.7

70 °C

3
Table 3 Calculation values of ignition time in various

initial temperature

/d

/°C B G J

20 0. 896 1
30 0. 402
40 0. 190
50 0. 094
60 0. 049
70 0.026
80 0.015
90 0. 009
100 0. 005

09 402.71
76 143.01

77 22.99
33
15
07
04
02
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