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Effect of mechanical activation on
physical and chemical properties and roasting kinetics of sphalerite

TIAN Lei, ZHANG Ting-an, LU Guo-zhi, LIU Yan, ZHOU Shuang, ZHANG Wei-guang, ZHANG Guo-quan

(Key Laboratory for Ecological Utilization of Multimetallic Mineral, Ministry of Education,
Northeastern University, Shenyang 110819, China)

Abstract: The sphalerite was mechanically activated by a high performance ball, and the physical and chemical
properties and roasting kinetics were studied. The effects of the variation in crystalline structure, morphology, panicle size
and specific surface area of the non-activated and mechanically activated sphalerite concentrates were characterized by
X-ray diffractometry, scanning electron microscopy, thermal analysis, particle size analyzer and volumetric adsorption
analyzer, respectively. The roasting macrokinetics of unactivated and mechanically activated were investigated using
differential thermal analysis (DTA) in oxygen. The results show that the physicochemical properties of sphalerite are
changed obviously by mechanically activation. In the roasting process, the oxidation rate of sphalerite activated sphalerite
is much faster than that of non-activated sphalerite. Reaction activity of sphalerite is significantly improved by
mechanical activation. When sphalerite is mechanically activated for 30 min and 120 min, the apparent activation energy
decreases from 239.78 kJ/mol of non-activated sphalerite to 171.25 and 57.17 kJ/mol, respectively. The corresponding
non-isothermal oxidation kinetics equations were calculated.
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Fig. 1 XRD patterns of unmilled and activated sphalerite for
different time: (a) Unmilled; (b) 30 min; (c) 120 min
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Fig. 2 SEM images of unmilled and activated sphalerite for different time: (a) Unmilled; (b) 30 min; (c¢) 120 min; (d) 120 min
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Fig. 5 Thermogravimetric plots for unmilled and activated

sphalerite for different time: (a) TG curves; (b) DSC curves
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