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Evaluation on spontaneous combustion tendency of sulfide ores

based on entropy weight-TOPSIS method
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Abstract ;: Spontaneous combustion of ores during the mining of high-sulfur deposits is one of the major disasters in
many metal mines. The spontaneous combustion of sulfide ores in mines not only causes waste of mineral resources but also
leads to a series of safety hazards and environmental pollution problems, posing a huge threat to life and economic losses
to the mines. To achieve safe and efficient mining of sulfur-containing metal mines, it is of great significance to carry out
a quantitative evaluation of the self-ignition tendency of sulfide ores in metal mines. Combined with the existing research
results, three indicators, namely the oxidation weight gain rate, the self-heating point temperature, and the autoignition point
temperature, are selected to establish the evaluation index system of the autoignition tendency of sulfide ores. The entropy
weight method is used to calculate the objective weights of each evaluation index. Further, the TOPSIS approximation ideal

solution ranking method is used to establish the evaluation model of the autoignition tendency of sulfide ores and calculate
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the relative proximity of each ore sample. Finally, the self-ignition hazards of 14 groups of sulfide ore samples from a
certain mine are ranked. The research results show that among the 14 groups of sulfide ore samples, the weights of the three
evaluation indicators from largest to smallest are the self-heating point temperature, the autoignition point temperature, and
the oxidation weight gain rate. Among them, the weight of the self-heating point temperature is the largest, which is 0. 642,
far exceeding the weights of the other two indicators, indicating that the self-heating point temperature indicator has the
greatest influence on the autoignition tendency of sulfide ore. Based on the entropy weight-TOPSIS method, the proximity
degree of self-ignition tendency of sulfide ore samples is quantitatively calculated and ranked, further highlighting the
differences in self-ignition tendency among different ore samples. The ranking of self-ignition tendency of the ore samples is
basically consistent with the actual situation, indicating that the entropy weight-TOPSIS method is feasible in evaluating the
self-ignition tendency of sulfide ores. The research results are helpful for early warning and targeted prevention and control

of spontaneous combustion of sulfide ores in experimental mines, and can provide a theoretical reference for the prevention

78 %

and control of spontaneous combustion of sulfide ores in similar metal mines.

Key words : sulfide ores; spontaneous combustion tendency ; entropy weight method; TOPSIS model
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Table 1 Training samples for spontaneous combustion tendency

of sulfide ores
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1 6.651 1 137. 4 385.0
2 6.614 7 141.8 432.5
3 5.516 1 142.9 414.5
4 4.703 4 400. 0 431.6
5 0.852 2 400.0 391. 4
6 1.1203 104. 8 426.9
7 6.8190 110. 6 394.5
8 1.266 5 400. 0 433.1
9 9.7170 136. 3 438.9
10 10. 5170 101. 4 413.6
11 1.2528 102.5 447.2
12 3.8715 189.0 408. 5
13 4.606 8 156. 5 444.7
14 2.0015 161. 2 434.8
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6 0.078 0. 081 0. 050
7 0.013 0. 086 0. 046
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9 0. 009 0. 105 0. 052
10 0. 008 0.078 0. 049
11 0. 069 0.079 0. 053
12 0. 022 0. 146 0.048
13 0.019 0. 121 0. 052
14 0.043 0. 125 0. 051
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of sulfide ores
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