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Experiment study and application of indicated gas determination to

fire area in outcrop of coalfield
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(1. School of Mining and Coal Inner Mongolia University of Scieriée ahd Technology Baotou 014010 China;
2. Mining Research Institute Inner Mongolia University of Science and Technology Baotou 014010 China)
Abstract: In order to study the relationship between the indicated gas and the fire area temperature in the fire area of the outcrop of
coalfield a fire area experiment device of the outcrop of the coalfield was prepared. Based on the experiment the paper proposed the spon—
taneous combustion heating period for coking with the temperature of*30~ 130,130~ 190 and over 190 °C and the indicated gases were
CO.C,H, and C,H, respectively.During a moldering combustion stabilized period CO would be the indicated gas. During the suffocation
and temperature reduction period when the temperature was:300~ 160 “C and below 160 °C  C,Hg and CO could be the indicated gas indi—
vidually. The paper analyzed the feasibility of Grignard fire disaster coefficient R, to distinguish the development status of the fire area and
a relationship equation between the indicated gas.concentration and the fire temperature as well as R, and fire area temperature was fitted.
The results showed that the type of the indicated gas in the fire area of the coalfield outcrop would be basically the same to the spontaneous
combustion area in the goaf but the lowest temperature occurred would be different the lowest temperature of the coal absorption gas would
be high and the lowest temperature coal oxidized gas would be low. Based on the relation equation and R, the temperature and develop—
ment status of the outcrop fire area in the coalfield could be easily predicted.
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Fig.2 Relationships between O, and CO

concentration and temperature in heating period
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Fig. 3 Relationships between C,H,-C;H;.C,H, .

C,H, concentration and temperature in heating period
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Fig. 4 Relationships between temperature.O, concentration.

CO concentration and time in smoldering period
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Fig. 5 Relationships between temperature C,H¢.C;Hg C,H,+

C,H, concentration and time in smoldering period
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Fig. 6 Relationships between O, and CO

concentration and temperature in suffocating period

CH, C,H, 300~ 180 C
180 C 60 °C
80 C  C,H, C,H,
100 «C 200
< (7.
AGO +C2H6 ——CHy
E —e— (C;H;s ——C,H»
240
&R
=3
%20
£
© 500 3% 200 150 100 o
W C
7 C,HyCyH, G, H, G, H,

Fig. 7 Relationships between C,H,.C;H;.C,H,.C,H,

concentration and temperature in suffocating period
4) o (1)
57



2016 3 44
R, 8 o Origin
R, ( 1,
130°C R,=0.2)  R,<0.2 F1 HEESERESAKBENERSE
0.2<R,<0.8 Table 1 Relationship equation between indicated gas
; R,=0.8 concentration and fire area temperature
C + = : — N . .
( 300 C£10°C - R, =0.8); ST RGHEUR SRIE WRREE
R, ° = co 30~130  ¢=18.403In ¢+20.727  0.939 4
1.0 ﬁf CH,  130~190  (=112.67¢"257 0.997 5
Qg:?: iH CHy  190~300 t=185.88¢" 313 0.982 6
5 M R, 302300 1=286.24R,473.491 0,948 8
1o 04
y 23 t=-6x10"7 @2+
<02 2 o 300~160 ¢ 0.998 9
0 : . ‘ B 0. 023 5¢+147. 82
0 100 200 300 K
N C,H ~ - 0. 3461
— - ,Hg  160~30 1=41.222¢ 0.967 8
8 R, M R, 300~30  ¢=342. 31R™ 37 0.998 1
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Table 2 Analysis of the outcrop fire area gas

composition and concentration
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