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Self-heating test of sulfide ore heap and numerical simulation of
temperature field

PAN Wei, WU Chao, LIU Hui, YANG Fu-qiang

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

Abstract: In order to investigate the dynamic changes of the temperature field of sulfide ore heap during the oxidation
reaction process, a new idea for temperature field reconstruction based on measured temperature data was proposed. Ore
samples from a pyrite mine were taken as the experimental materials, and the temperature variations of the measuring
points of simulated ore heap were measured with an experimental apparatus designed by the authors. The temperature
variation of the ore heap in different time sections was simulated by two-dimensional interpolating with measured
temperature data after the chaotic correlation of temperature field evolvement of sulfide ore heap was validated
effectively. The results indicate that comprehensive effects of ventilation and heat storage make temperature distribution
in the ore heap present significant spatial difference and temperature field evolvements of the ore heap can be divided
into three stages according to the variation of increasing extent of temperature. The thickness of the self-heating layer is
about 11.523 3 mm, which can be determined by analyzing the relationship between the average temperature rise rate and
the depth of the measuring points. Because the increasing extent of temperature of the self-heating layer is greater than
that of other areas, the self-heating layer is the key monitoring area during the mining process.
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Table 1 Chemical composition of ore sample (mass fraction,

%)
Water-soluble Total Monomer Sulfate
iron ion sulfur sulphur ion
0.000 5 13.91 0.055 0.83
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Table 2 Particle size distribution of simulated ore heap

Diameter/mm Mass fraction/%

<0.15 22.65

0.15-0.25 6.27

0.25-0.5 15.79

0.5-1.0 13.39

1-5 29.17

5-10 12.73

FY 100 12
7
11
Bl s rnER

Fig.1 Schematic diagram of experimental apparatus:

1—Poisonous gas absorption bottle; 2—Stent; 3—Simulated
ore heap; 4—Slot model; 5S—Automatic heating incubator;
6—Enclosing cover; 7—Temperature probe; 8—Humidifier;
9 — Flow meter; 10 — Buffering bottle; 11 — Automatic

temperature recorder; 12—Oxygen cylinder
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Fig.2 Chaotic correlation decision process of time series
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Table 3 Correlation coefficients of each pair of measuring points
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Fig.4 Temperature variation faces of ore heap at different simulating times: (a) 1-10 min; (b) 11-20 min; (¢) 21-30 min; (d) 31-40
min; (e) 41-50 min; (f) 51-60 min; (g) 61—70 min; (h) 71-80 min; (i) 81-90 min; (j) 91-100 min
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