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Index Optimization and Forecast
Model of Spontaneous Combustion
of Sulfide Ore Dump During Early
Stage

LIU Hui, WU Chao, PAN Wei, SHI Ying

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

Abstract This paper presents the experimental studies on the
tendency of the spontaneous combustion of sulfide ore dump during
early stage. It is shown that the oxygen concentration keeps almost
unchanged in incubation period, development period and period
near self—ignition, varying in a range of 17%~18%. In addition, the
SO, concentration can be identified only in the period near self-
ignition. However, the temperature variation of sulfide ore dump, as
an obvious indicator in the process from oxidization and self —
heating to self—ignition, proves to be the best index for predicting
the tendency of the spontaneous combustion of sulfide ore dump.
Based on a few existing temperatures data, it is possible to predict
the temperatures by means of the exponential curve method and the
results of prediction show that the forecast model is very effective.

As a result, this model can be used in the mining safety and
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(a) . (b)
(a) Pyrite in broken particle, disseminated and (b) Pyrite in vein quartz distributed with natural particle

replaced by sphalerite and replaced by sericite

(c) (d)
(c) Pyrite disseminated and replaced by (d) Pyrite was replaced by sericite and close—grained

massive blende chalcopyrite in its cranny

1
Fig. 1 Typical photomicrographs of samples
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Fig. 2 Schematic diagram of ore dump and
measuring device
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Table 1 Variance analysis of exponential curve
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Fig. 4 Forecast curve of the temperature of
sulfide ore dump
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Fig. 5 Vertical drop line of error distribution
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Table 2 Comparison between measured
and forecast values

/d /C G /C 1%
1 25 272 —2.2 8.8%
16 27 27.7 -0.7 2.6%
21 31.1 28.5 2.6 8.4%
24 32 29.2 2.8 8.8%
27 32 30.5 1.5 4.7%
28 32.2 31.1 1.1 3.4%
43 68 75.0 -7.0 10%
44 87.7 83.8 3.9 4.5%
45 97 94.1 2.9 2.9%
46 107 106.3 0.7 0.7%
51* 209.5
o o

Note: + means prediction of the unknown value.
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