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Abstract
tendency of sulfide ores, the oxidation and decomposition behavior
(marked by No. 1, No. 2) were analyzed. The
contents of different minerals in the ores were measured by both
analysis  (TG)
Calorimetry analysis (DSC) at heating rates of 5, 10 and 15°C/min.
The curves of TG, DTG and TG-DTG-DSC for each sample under

different conditions were determined. Their combustion characteristic

In order to evaluate the spontaneous combustion
of two samples
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parameters were obtained, including the ignition points, temperature
intervals of heat—absorption (radiation) and weight—gain (loss). The
reaction activation energy for No. 1 and No. 2 samples was calculated
by the Flynn-Wall -Ozawa method, with the results of 387.32 and
448.50 kJ/mol, respectively, which shows that a complement of TG
method and DSC method is well achieved; the whole reaction process
of sulfide ores can be reflected by their joint application; the gained
activation energy can be used as indexes to evaluate spontaneous
combustion tendency of sulfide ores under the condition of multiple

samples being measured at the same time.
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Table 1 Chemical analysis of two ore samples
1%
Fe (0) S Si Zn Mn Na Mg Cu Co Pb Al
1 38.43 27.42 18.55 4.16 3.01 2.73 1.90 0.87 0.85 0.85 = 0.41
2 36.55 14.26 33.86 5.29 0.78 = = = 5.72 = 2.79 0.75
11 (a) 2 (b) SEM
Fig. 1 SEM micrographs of No. 1 (a) and No. 2 (b) ore samples
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Fig. 2 XRD of No.1 (a) and No.2 (b) ore samples
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Fig. 3 TG curves of No. 1 (a) and No. 2 (b) ore samples at different heating rates
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Fig. 4 DTG curves of No. 1 (a) and No. 2 (b) ore samples at different heating rates
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Table 2 Measured results of TG-DSC at different test conditions for two ore samples
/mg /(°C+min™") /C c c /C /C 1%
8.988 5 511.834 28~45 27~28,45~800 29~800 28~29 29.07
1 11.666 10 519.659  30~33,597~620 33~597,620~800 156~800 29~156 28.42
6.618 15 515.159 30~35 35~800 30~33,134~724 33~134,724~800 27.39
8.762 5 508.539  29~46,525~543 46~525,543~800 28~797 797~800 29.86
2 11.392 10 513.994 30~33 33~800 29~31,124~723,730~800 31~124,723~730 30.74
8.270 15 520.449 30~31 31~800 330~667 30~330,667~800  29.94
FeS+20, — FeSO, (6) J da A J Aoy (11)
1 , , (7)~ o flo) B
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