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Reduction Roasting of Refractory Hematite-Limonite Ore Containing Lead
and Zinc Impurities and Its Kinetics Research
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(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, Hubei,
China; 2.Hubei Key Laboratory of Mineral Resources Processing and Environment, Wuhan 430070, Hubei, China)

Abstract; A kind of refractory hematite-limonite ore containing 0.39% lead, 0.30% zinc and 47.04% TFe was taken to
perform carbothermic reduction roasting experiment, and the reduction effect of hematite-limonite ore and the removal
rate of lead and zinc in the reduction roasting process were all investigated. The reaction fraction, reaction rate and
kinetic parameters of the reduction roasting process were studied by means of thermogravimetric analysis at a constant
temperature, and the kinetics of carbothermic reduction roasting of refractory hematite-limonite ore was also discussed.
After 60-min roasting at 1 200 “C with the reducing agents of carbon and oxygen at a ratio of 2.25, the obtained roasted
ore was subjected to low intensity magnetic separation, resulting in the yielded iron concentrate grading 89.63% TFe at
86.09% recovery and the removal rates of lead and zinc up to 98.97% and 91.19%, respectively. The iron minerals are
mainly transformed into spherical metallic iron particles with iron purity over 99.4% in micro-zone. The reduction
roasting process of iron ore follows the shrinkage boundary control reaction mechanism and shrinkage core model. The
apparent activation energy is calculated to be 91.37 kJ/mol, and the pre-exponential factor is calculated to be 18.09 min™",
indicating that the rate-limiting reaction step is solid-state diffusion. This research can provide reference for removing
harmful impurities from similar ores by reduction roasting process.
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