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Chaotic characteristics of self-heating of sulfide ore heap

WU Zhiwei, PAN Wei, WU Chao, LI Zijun, LI Ming, LIU Zhengzhou, FENG Yanxi

(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: To reveal the chaotic characteristics of unsteady self-heating process of sulfide ore heap, ore samples from a
pyrite mine in China were taken as experimental materials and the unsteady self-heating process of ore heap was
simulated in laboratory with the experimental autonomous designed apparatus. Temperature series that characterized
self-heating process of the ore heap were researched through the wavelet transform, 3D phase diagram analysis, power
spectrum analysis and extraction of the maximum Lyapunov exponent. The results show that self-heating of sulfide ore
heap is a chaotic evolution process. As the depth increases, the chaotic degree of ore heap increases at first and then
decreases. The maximum Lyapunov exponent has a positive correlation with the increase of temperature. Therefore, it
can be used to evaluate spontaneous combustion tendency of different regions in the ore heap.

Key words: sulfide ore heap; self-heating process; chaotic characteristics; the maximum Lyapunov exponent
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Fig.1 Photomicrograph of ore sample
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Table 1 Particle size distribution of simulated ore heap

$i 1% /mm JiR 25> 0%
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Fig.2 Schematic diagram of experimental apparatus
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Table 2 Coordinates of measuring points

I x5 A bR /mm
(=300, 50)
(-200, 100)
(—100, 180)
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(80, 150)
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(220, 60)
(310, 20)
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Fig.3 Schematic diagram of research flow
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