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Experimental study on thermal characteristics of spontaneous
combustion process of coal with different moisture
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(1. School of Safety Science and Engineering , Liaoning Technical University , Fuxin 123000, China ;2. Institute of Mining and Coal ,Inner Mongolia University
of Science and Technology ,Baotou 014010, China)
Abstract ;: The occurrence and development of coal spontaneous combustion is a dynamic process of coal oxidation heat
release and heat loss. When the heat release is greater than the heat loss, it will promote the acceleration of coal oxy-
gen reaction until spontaneous combustion. The presence of moisture in the coal affects the thermal oxidation of coal
and the thermal conductivity of the loose coal. TG—=DSC combined experimentwere carried out on the coal sample of

42201-1 working face of ShendongBuertai coal. According to the characteristic temperature points during coal sponta-

75 H #5:2019-08-05 & @ B #8:2019-10-11 FERE . HHR

BEE&WMAB . I THEET %?*ﬁfﬁiﬂﬁﬁ(monFALooz) 10748 KEFE AT AL I 253150 9 Bh 3 H (20171014700017)
EE BT BAET (1979—) %,W%ﬁﬂmﬁ}\ A% %, E-mail ;jtg2000@ 126. com

BIEE . é%ﬂ#( 1995—) , B AL F RS A AL #F5E2E . E-mail ; qililhz0405@ 126. com



T BUHE A - ANTRIZK 7035 B 1 R AR AR M SR AT 347

neous combustion, the coal spontaneous combustion process was divided, and the influence of coal moisture content
on the weightlessness and heat release characteristics of coal spontaneous combustion were analyzed. The laser flash
method was used to test and analyze the variation law of thermal diffusion coefficient (a) , specific heat capacity (C,)
and thermal conductivity (A) during low temperature oxidation of coal with different moisture content. The sensitivity
of temperature to thermal diffusion coefficient and specific heat capacity is characterized by the variation of thermal
diffusion coefficient and specific heat capacity caused by increasing unit temperature. And the heat conduction charac-
teristics of coal at low temperature oxidation process was analyzes. Findings that the increase in the moisture content of
coal inhibited the coal spontaneous combustion process under the experimental moisture content. At the end of the ex-
periment, the weight loss of coal spontaneous combustion decreased with the increase of moisture content. It shows
that too much moisture content in the coal hindered the coal oxygen reaction. The heat release decreases with the in-
crease of moisture content of the coal. At each moisture content of the coal sample, the thermal diffusion coefficient
decreases first and then increases with increasing temperature, and the critical temperature at sensitivity 0 increases
with increasing moisture content. The specific heat capacity decreases with increasing temperature, and at the same
temperature, the sensitivity of the specific heat capacity increases with increasing moisture content. Under the same
temperature conditions, the low-temperature oxidation thermal diffusion coefficient and thermal conductivity of coal de-
creases with increasing moisture content, while the specific heat capacity increase with increasing moisture content. It
shows that the increase of moisture content makes the heat required for the temperature rise of the coal body increase,
and the heat transfer rate between the coal bodies becomes slow, which weakens the thermal conduction characteristics
of coal spontaneous combustion.
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Fig.2 TG curves of coal spontaneous combustion process
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Table 1 Characteristic temperature point of coal
spontaneous combustion process
K& B T2 TR HxE AR
/% B T,/C ET/C ET,/C FET/C ET,/C

5.12 23 112. 65 164.91 281.33 500
7.50 23 113.76 178. 82 282.85 500
11.73 23 125.26 181.85 286.71 500
13.88 23 118. 67 170. 52 317.17 500
17.72 23 113.89 175.99 295.83 500
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Fig. 4 DSC curves of coal spontaneous combustion process
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Table 2 Fitting formula of thermal diffusion characteristics
of low temperature oxidation of coal
Ko it/ % EEE/N, R?
5,12 a=1.254x10"°77-5.102x107*7+0. 136 0.996
7.50  a=1.326x107°7T%-5.486x107'T+0. 134  0.994
11.73  a=1.296x10"°72-5.490x107*T+0. 132  0.996
13.88  ¢=1.263x107°7>-5.587x107*T+0. 129  0.995
17.72  a=1.285%10"°72-5.696x107*T+0. 127  0.996
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Fig. 6  Effect of thermal diffusion characteristics of low

temperature oxidation process of coal
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Table 3 Fitting formula of heat storage characteristics
of low temperature oxidation of coal

KA E i/ % WAEAK R?

5.12 C,=-5.409x107°T7-0.0027+2. 449 0.995
7.50 C,=-5.409x10"°7%-0. 0027+2.450  0.995
11.73 C,=-5.409x107°T*~0.001T+2.475  0.994
13.88 C,=-5.409%107°7°~0.0017+2.500  0.994
17.72 C,=-5.409x10"°7-0.0017+2.563  0.993
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