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Safety Assessment of the
Spontaneous Combustion
Tendency of Sulfide Ores Based
on AHP and SPA

LI Zijun, WANG Fasong, MA Shubao

National Research Center of Science and Technology for Metal
Mines, School of Resources and Safety Engineering, Central
South University, Changsha 410083, China

Abstract The prevention and the control of the spontaneous
combustion of sulfide ores are always a major safety issue for sulfide
ore deposits. It is very important to exactly measure the spontaneous
combustion tendency of sulfide ores, in order to ensure the safety of
miners” life, maintain the normal production of the mine and make
good utilization of the natural resources. The spontaneous
combustion tendency of the ore samples were identified by a multi-
factor method. The chemical composition analysis, mineral analysis,
and mineral sampling of water—soluble iron ions were carried out to
obtain the sulfate ion content against oxidation time, self—heating
index, indicators of spontaneous combustion. A structural chart of
spontaneous combustion tendency of the sulfide ores is established.

The grades based on the tendency factors of the sulfide ores are
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identified by AHP. The oxidation indicator, indicator of self-heating
and spontaneous combustion indicator based on calculations are
selected to determine the spontaneous combustion tendency of the
sulfide ores. The relationship between the spontaneous combustion
tendency of indicator values and the number of classification
standards are further analyzed and evaluated. Finally, the degree of
oxidation and the classification are obtained according to the set
pair trend of the samples, the quantitative results of the safety
assessment are also obtained. The experiments show that No. 8, No.
3 ore bodies have a tendency of the spontaneous combustion. Those
results are in line with the mine site’s actual assessment. The results
provide a theoretical basis for adopting measures against
spontaneous combustion of sulfide ores.

Keywords sulfide ore; spontaneous combustion; spontaneous
combustion tendency; analytic hierarchy process; set pair analysis;
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Fig. 1 AHP structural chart of the spontaneous combustion tendency of sulfide ores
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Table 6 Classification results of the sulfide ores

8 I 1
3 I 2
4 1T 3
6 1T 4
9 1T 5
1 1T 6
2 1 7
5 11 8
7 11 9
4
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