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Characteristics of coal spontaneous combustion and kinetics in Juye mining area
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Abstract: Considering the situation that the spontaneous combustion of coal seam No.3 in Juye mining area is se-
rious, coal samples from upper seam 3 and lower seams 3 were selected as research object. In this paper, coal
physical parameters test, thermogravimetric analysis and Fourier infrared spectrum were used to conduct experi-
mental study on the characteristics of spontaneous combustion and kinetic parameters of seam 3 in Juye mining
area. Experimental results show that coal of Juye mining area belongs to the class Il of spontaneous combustion
coal, and the coal pores are mainly macropore and mesopore; Activation energy of coal is 94~123 kJ/mol in the
stage of weight loss induced by dehydration, 230~240 kJ/mol in the stage of weight gain induced by oxyge uptake.
Coal molecule contains a large number of active functional groups, including hydroxyl, methyl and methylene,

which are the key chemical structure leading to spontaneous combustion of coal in Juye mining area.
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Tablel Proximate analysis results and true density of
coal samples

Moa/% Ad% Val% /(g-em™)
3 1.30 9.94 32.39 1.430
3 131 11.86 34.30 1.348
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Table2 Pore volume distribution

/nm /3(10'3cm3-g") /3(10'3cm3-g")
(<10) 0.40 1.30
(10~100) 2.20 2.55
(>100) 3.32 3.62
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Table 3 Classification of coal spontaneous combustion

tendency

30°C ( ) /(em®-g™h)
3 il 5.4
3 il 6.3
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Table 4 Types of characteristic peaks and affiliation of
infrared spectrum

fem™!

1 3500~3200 -OH

2 2975~2915 —CH,-CH;

3 2858~2847 —CH,

4 1736~1722 —-COOH

5 1706~1 705 C=0O

6 1 604~1599 C=C Cc=C
7 1449~1 439 -CH,

8 1379~1373 —-CH;

9 1264~1200 Ar-CO

10 1040 C-0-C

11 819~799
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Fig.1 Infrared spectrum of coal sample
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Fig.2 Thermogravimetric analysis of coal sample from upper
seam 3
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Fig.3 Thermogravimetric analysis of coal sample from lower
seam 3
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Table 5 Characteristic temperatures of coal samples C

T] T2 T3 T4 T5 T6
3 38.7 81.5 131.6  163.1 264.3 305.03
3 39.5 78.2 128.2 1533  256.7 304.27

T, 153~163°C

Ts  256~265C

Ts  304~306C
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Table 6 Activation energy at different stages of coal sample

1n4
/(kT-mol™) /s
5 94.49 30.98 0.965
231.50 52.32 0.994
5 123.61 41.91 0.945
241.08 52.63 0.993
I
a 3 1T
(-OH) (-CH,-CHs)
(-CHy)
b. TG DTG

94.49~ 123.61 kJ/mol
231.50~241.08 kJ/mol
c.
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