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Experimental study of the impact of ash on spontaneous
combustion characteristics of coal
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Abstract: In order to study the influence of ash on the ability of coal spontaneous combustion, we used coal
samples with different ash content to carry out temperature rising oxidation experiments in adiabatic
oxidation device, and characterized the effects of the different ash content on the coal spontaneous oxidation
process with 3 indicators (R;» Teprs B). The results indicate that (1) the larger the ash content is, the
slower the coal spontaneous oxidation process is. In low-temperature oxidation stage, the smaller the
heating rate is, the higher the acceleration point of temperature-rising is and the more difficult the coal is to
burn spontaneously. When the ash content is greater than 40% . the coal spontaneous combustion tendency

is rapidly weakened. The acceleration point of temperature-rising is the accumulated results of temperature
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of zero-activation which reflects microscopic information, and it is intuitive and delayed. The larger the ash
content is, the more obvious the lag is and the greater the difference in temperature is .(2) The relationship
between ash content and the 3 indicators (R, T ¢pr»B) is quadratic function. R;, and T ¢pr indicators show
the larger the ash is, the weaker the coal spontaneous combustion tendency is, and that is in accordance
with experience. Affected by the weight of water, B indicator shows when coal ash is less than 40% ., the
larger the ash content is, the stronger the coal spontaneous combustion tendency is, which is contrary to
experience. Therefore, B indicator has certain limitations in the determination of the impact of ash on the
coal spontaneous combustion tendency.

Keywords: coal spontaneous combustion; ash; coal spontaneous combustion tendency
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Fig.1 Schematic of adiabatic oxidation reactive apparatus
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Table 1 The table of coal sample parameters
MR A% M../% Vi / % cal % w (/%
A 9.8 14.2 16.16 58.30 1.54
B 16.1 14.1 17.80 50.64 1.36
C 28.4 11.9 19.20 39.20 1.30
D 39.1 12.3 15.70 32.16 0.74
E 47.8 10.9 16.70 23.37 1.23
F 62.2 9.0 12.56 15.10 1.14
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Fig.2 Temperature rise curve of adiabatic oxidation test
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Fig.3 The relationship between ash,R;,and the point of accelerated temperature
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Table 2 The temperature contrast
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g/ C g/ C
A 57.48 75 16.22 106.4 109
B 58.19 80 14.05 74.3 120
C 55.08 85 9.31 54.0 139
D 62.09 90 5.98 41.9 162
E 61.89 100 4.06 77.7 171
F 74.38 125 1.69 178.7 183
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Fig.4 The temperature contrast
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Fig.5 The relationship between ash and T cpr
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