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Fractal dimension characteristics of
self-heating process of sulfide ores
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Abstract: To reveal the fractal characteristics of self-heating process of sulfide ores, ore samples from a copper mine
were taken as experimental materials, and the self-heating characteristics were measured in laboratory. Furthermore, the
measured temperature was studied by integrating wavelet technology and fractal theory. The results indicate that only the
ore samples 1, 2, 3 and 8 appear obvious self-heating tendency, and their self-heating initiative temperatures are 136.3,
178.5, 195.4 and 200 C, respectively, which mean that they are difficult to show self-heating tendency under normal
mining conditions. The correlation dimension of self-heating process of ore samples is stable, meaning that it is feasible
to study the self-heating process based on fractal theory. If the experimental conditions are basically consistent, the
correlation dimension of self-heating process of ore samples decreases with the increase of he self-heating initiative
temperature. So, the correlation dimension can be applied to qualitatively determine the self-heating tendency. For the ore
samples appearing obvious self-heating tendency in the experiment, the correlation dimension of the late period is greater
than that of the previous period. Therefore, the possibility for obvious self-heating tendency of ore samples can be
determined according to the variation characteristics of the correlation dimension, which can reduce the workload of
repeated experiments.
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Table 1 Chemical composition of ore sample 1 (mass fraction,
o)

Fer Fe" F© TS 8" Cu Pb Zn
34.710 0.035 0.010 38.330 0.074 2.650 0.041 0.110

Fer is total content of iron.
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Fig. 1 Photomicrograph of ore sample 1
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Fig. 2 Schematic diagram of experimental apparatus: 1—
Poisonous gas absorption bottle; 2 — Automatic heating
incubator; 3—Reactor; 4—Ores; 5S—Temperature probe; 6—
Humidifier; 7 — Flow meter; 8 — Buffering bottle; 9 —
Automatic temperature recorder; 10—Oxygen cylinder
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Fig. 3 Self-heating characteristic curves of ore sample 1
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Table 2 Characteristic values for temperature increment series and low frequency reconstructed series

of ore samples

Ore sample Temperature increment series Low frequency reconstructed series
No. X C, i C X C, i G
1 0.8375 0.3752 0.9635 0.7199 0.8375 0.3751 0.9645 0.7223
2 0.7958 0.5351 0.9695 0.0638 0.7958 0.5349 0.9701 0.0650
3 0.8083 0.7411 0.9661 0.2612 0.8083 0.7409 0.9674 0.2637
8 0.7917 0.8166 0.9327 -0.9610 0.7917 0.8165 0.9351 -0.9626
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Table 3 Temperature range and calculation results for subsection research series of ore samples

Temperature range/C

Calculation result

Ore Sﬁ:ple Subsection [ Subsection II
Subsection [ Subsection I T me D, T me D,
4 [15.0,102.6) [102.6,203.0] 2 7 0.77 8 7 3.65
5 [15.0,114.4) [114.4,216.0] 9 8 1.10 8 8 2.99
6 [15.0,110.6) [110.6,210.0] 8 8 2.90 9 8 2.85
7 [15.0,120.2) [120.2,204.0] 8 8 1.72 9 8 1.96
9 [15.0,124.6) [124.6,212.0] 8 6 1.07 8 4 0.39
10 [15.0,115.0) [115.0,193.0] 3 8 2.94 8 6 2.86
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