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Abstract: Based on thermodynamic analysis, some experiments on separation of iron from low
m(Cr)/m(Fe) South Africa chromite by carbothermic reduction were conducted. It was found
that the separation result of iron from chromite was notably influenced by reduction temperature,
and the experimental optimum reduction temperature was 1 100 C. Below 1 100 C, the reduction
precipitation and matrix interacted by embedding. Above 1 100 C, the reduction degree of
chromium rose sharply, leading the recovery yield of chromium get worse. Metallurgical-grade
chromite was obtained from chemical-grade chromite by 0.5 h reduction at 1 100 C and an acid
leaching treatment. Furthermore, the m(Cr)/ m(Fe) was elevated from 1.7 to 5. 8 with only a
minor loss of chromium after 2 h reduction at 1 100 C. The study on the separation of iron from
low m(Cr)/m(Fe) chromite may provide a new idea for comprehensive utilization of chromite.
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Table 1 Chemical composition of South Africa Table 2 Chemical compositon of China Lu’ an
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Fig. 2 XRD pattern and SEM image of South Africa chromite
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Fig. 3 Schematic illustration of the
experimental apparatus
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Fig. 4 Effect of temperature on reduction degree of iron
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Table 3 Experimental conditions and results
of dilute acid leaching of chromite

MR AE/% IR/ T WHE/h BRI ER/%
10 60 2 3.27
10 90 2 3.96
20 90 2 3.96
30 90 4 3.41
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Fig. 5 Apparent morphology of product after 2 h reduction at different temperatures

(a)—1050 °C; (b)—1 100 °C; (c)—1 150 C.
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(a)—1100 °C; (b)—1 150 C.
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