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Experimental research on characteristics of coal spontaneous combustion and

its influence on lower limits of gas explosion
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Abstract: Most of existing research analyze gas explosion limit from single component gas or parial
component mixed gas of coal spontaneous combustion, while analysis of gas explosion limit from mixed gas
produced at different stages of coal spontaneous combustion is insufficient, and there are few experimental
research on coal spontaneous combustion and gas explosion coupling disaster. In view of the above

problems, the characteristic laws of gas generation in process of coal spontaneous combustion were
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researched by simulating experimental device of coal spontaneous combustion. The 20 L spherical explosion
device was used to conduct the experiment about methane mix gas from coal spontaneous combustion at
different stages, and effects of coal spontaneous combustion on the lower limits of gas explosion were
studied. The experiment results show that main flammable gases of the coal sample spontaneous
CO, C,H,, C,Hy, C,H,, etc. Among these gases, CH, and CO have the highest

volume fraction, and the maximum volume fraction can reach 0.75% and 0.37 % respectively. The content

combustion are CH,,

of flammable gases produced in different stages of coal spontaneous combustion is increased with the
increase of spontaneous combustion time and temperature. CH, and CO flammable gases are mainly
produced at temperatures below 80 °C at the initial of coal spontaneous combustion, CO can be used as a
marker gas for the slow oxidation stage of coal spontaneous combustion. As the time of spontaneous
combustion continues, it starts to produce C,H, and C,H; after the temperature exceeds 80 °C, and then
C; Hy gas is gradually produced. At this time, the appearance of C,H, indicates that the oxidation of coal
has entered the acceleration stage. C,H, is produced on the temperatures of 220 °C after the late stage of
coal spontaneous combustion, at this point, the coal enters the intense oxidation stage. LLow concentration
high concentration of CO promotes gas explosion, explosion

of CO inhibits gas explosion, however,

pressure becomes larger, and lower explosion limit decreases. The mixed gas produced during the
spontaneous combustion of coal increases the pressure of gas explosion, decreases the lower explosion limit
by 0.55%, so increases the risk of gas explosion.

Key words: gas characteristics of coal spontaneous combustion; coal spontaneous combustion and gas

explosion coupling disaster; gas explosion limit; gas explosion pressure; lower limit of gas explosion
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Fig.1 Experimental device of coal spontaneous combustion
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Fig. 2 Explosion experiment device
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Fig.3 Gas volume fraction at different stages of

coal spontaneous combustion
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Fig.4 Variation curves of volume fraction of coal
spontaneous combustion gas and temperature
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Fig.5 Pressure curves of gas explosion

0.04% CO 25 5% 4. 45% .4. 6%,
4.8 M SN TR A RIEIE I e 1, k1 7]
Bl RA CO MY LI E R 10800 o 1 K T BR 42 5
% 4.8%.,

1 0.04%CO 5 ARG B0 R A AR KE TR 1
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Table 2 Gas composition of coal spontaneous combustion at different stages

SRR %
B8 BRI B
CH, C, Hy Cy Hg C, H, Cs Hg CcO CO, 0O,
bR B B 0.094 2 0.004 5 0.000 4 0 0 0.036 6 1. 057 19. 457
T By Bt 0.346 2 0.014 0 0.001 1 0.001 8 0.000 9 0.1551 2.888 16. 561
R BE B B 0.490 4 0.026 3 0.003 1 0.016 9 0.002 4 0.3019 2.132 15. 849

S54GRS B i RO AR AR L2, 5 %0
FO TR A IR AT 4 KE S 56 L R 55 M5 R AS TR) B BE 7 A
PR ST B AT A e R R B R BR A s, S &
R 3,

Fe 3 MRS IR B B EC TR KR R BR R A

Table 3 Lower gas explosion limit and explosion

pressure of coal spontaneous combustion at

different stages
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