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Study on variation law and features of free radicals in

coal spontaneous combustion process
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Abstract: In order to study the variation features of the free radical in the process ofthe coal low temperature oxidation four different meta—
morphic degree coal samples were selected to the simulation experiments of the-electron paramagnetic resonance and the risen temperature
oxidation. The experiment results showed that there were big differences in-the free radical quantity and CO production value of coal with
different metamorphic. The CO production value of the lignite was maximum and the free radical concentration was minimum. The meager
coal would be on the contrary. Thus the lower metamorphic degree of coal was the less quantity of the free radicals would be. In the oxida-
tion process the higher CO production was the lower of the critical,temperature would be and the easier of the spontaneous combustion

would be occurred. Thus free radical concentration was found to.be the index to judge the coal metamorphic degree and the oxidation pro—

gress. And the coal spontaneous combustion oxidation process was revealed from the micro reaction.
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Table 1 Proximate and elemental analysis results of coal samples %
w( N) w( C) w( S) w( H) M., Ay v,
0.76 57.69 0. 169 4.804 25.34 34.89 2.65
0.61 59. 68 0 4.674 11. 91 33.51 8.04
0.91 69. 42 0.354 4.257 2,72 31.44 16. 26
0.78 75.26 1. 165 4.136 0.53 23.15 33.78
0.03 s 30 s 20 o
2) co .
0.18~0.425mm 80 g °
o 1 °C /min. 10 C
4 > > o
> °
1.2 2
1) . 2.1
JES-FA200 ( 2)
X (9 GHz) 0.18~0.25
mm 5 mgo. : 9 041. 47 > > >
MHz 1 mW 323.144 mT
5 mT 100 kHz 0.0l mT
2
Table 2 Radical concentration under different temperature
(c)/ (107 mg™")
25/0.237 256 50/0. 240 83 70/0.254 11 90/0. 266 98 110/0. 300 38 130/0. 380 04
25/0.922 391 50/0. 888 62 70/0. 901 32 90/0. 965 086 130/1.317 78 150/1. 570 08
25/1.342 635 50/1.300 51 70/1.289 83 90/1.300 149 120/1.355 73 160/1. 500 29
25/1.919 867 50/1.863 21 70/1.821 58 90/1.778 177 140/1.790 21 170/1. 850 51
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Fig. 1 Radical change curve of different coal rank
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