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New test method of oxidation and self-heating properties of
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Abstract: A new experimental method to test the oxidation and self-heating properties of sulfide ore samples was
introduced. This test system is composed of procedure temperature-controlled chest, wire-mesh basket, thermoelectric
couples, and auto-recording thermometer. By changing the constant temperature conditions, three sulfide ore samples
were tested for the first time by this new method. The self-heating law curves at different temperatures were gained, and
the corresponding apparent activation energies of three samples (iron sulfide concentrate, high-sulfur concentrate and
original ore) were calculated by crossing-point temperature method, which were 13.736 6, 21.381 7 and 36.235 0 kJ/mol,
respectively; moreover, the spontaneous combustion tendencies of these samples were compared. The results show that
with increasing constant temperature, the self-heating range of samples increases, and the temperature crosses more
quickly; the apparent activation energy of the sulfur iron concentrate is the least, while that of original ore powders is the
largest, which is consistent with the phenomenon that sulfide concentrate cause spontaneous combustion more easily.
Compared with the traditional test device, this new experimental method has some advantages of low test cost,
convenient operation and good operation repeatability, so it is suitable for evaluating spontaneous combustion tendency
of sulfide ores.
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Fig.1 Particle size distributions of three different sulfide
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Table 1 Chemical compositions of three sulfide ore samples

Mass fraction/%
Mineral sample
Fe S 0] Si Mg Ca Al K
High-sulfur concentrate 34.82 23.50 26.16 06.80 04.26 03.28 0.82 00.36
Iron sulfide concentrate 51.38 13.11 28.07 02.82 02.80 01.48 0.35 -
Original ore 38.09 15.96 29.97 08.23 00.74 00.57 0.27 -
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Fig.2 SEM images for three different sulfide ore samples: 3
(a) High-sulfur concentrate; (b) Iron sulfide concentrate; Fig.3 Test system of crossing-point temperature method with
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Fig.4 Metal baskets(a) with different sizes and internal

structure(b) of temperature-controlled chest
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Table 2 Apparent activation energies of three sulfide ore
samples
Sample E/ Correlation
(1) P (kJ-mol ™) coefficient
[19-20] Iron sulfide concentrate 13.7366 0.994 7
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