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The Kinetics of cabon reduction of high magnesium low nickel laterite ore

PENG Bo'* WANG Yu-kun'? WEI Yong-gang'’
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Science and Technology, Kunming 650093, China;
2. Faculty of Metallurgy and Energy Engineering, Kunming University of Science and Technology. Kunming 650093, China)

Abstract: First, the relationship between sample mass and temperature was obtained by multiple heating
rate thermogravimetric experiment, the conversion rate and reaction rate of carbothermal reduction
reaction were calculated. Then the kinetic parameters of the reduction process were calculated by Kissinger
method and Flynn-Wall-Ozawa(FWO)method, and the kinetics characteristics of carbon reduction process
of high magnesium low nickel laterite ore were determined. The analysis shows that the reaction process is
divided into two steps: the first step is the reaction of corresponding metal oxide with solid reducing agent
in 500 ~ 800 C to produce magnetic iron, nickel and Co, with the apparent activation energy of
260. 4 kJ/mol, and the second step is the reaction CO of with magnetic iron from 800 C to the end of the
reaction to produce FeQO, the reaction of FeO and NiO with CO to produce nickel iron alloy, and the budol
reaction of CO, and C to produce CO, with the corresponding activation energy of 191.2 kJ/mol. The
above results have confirmed dynamic characteristics of carbon thermal reduction multi-step reaction of
high magnesium and low nickel laterite ore.
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Fig. 1 XRD patterns of laterite ore and preroasting laterite ore
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