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Abstract

This paper presents a process for extracting gray cast iron from red mud and laterite nickel ore.
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Red mud, laterite nickel ore and coke powder were mixed evenly according to the determined
proportion, and pellets with a certain size were prepared by pelletizing mechanism. After drying,
cast iron was obtained by carbothermal reduction in electric arc furnace. The graphite morpholo-
gy of cast iron was observed, the effect of coke content on the reduction rate of iron, nickel and
other metals and the Rockwell hardness of cast iron were measured. The results show that the in-
crease of coke content is conducive to improve the reduction rate of iron, nickel and other metals.
Without laterite nickel ore, the metallographic structure of ferroalloy is white cast iron, and car-
bon mainly exists in the form of cementite. When the nickel content reaches 0.6% or more, free
graphite flakes appear, and the microstructure presents the characteristics of gray iron. With the
increase of nickel content, free graphite increases, cementite decreases, and the microstructure
changes from white cast iron to gray cast iron. In conclusion, this process is a promising technolo-
gy for reducing cast iron from red mud, which is of great significance to eliminate the pollution
harm of Bayer process red mud.
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Table 1. Chemical composition of raw materials (mass fraction, %)

® 1. BRRBOUERSRESH, %)

JER Fe,0; NiO TiO, Cr,05 MnO
7l 35.30 0.001 4.90 0.31 0.17
2R 4528 1.09 0.12 225 0.97
R ALO; Ca0 Si0, Na,0 MgO
TR 18.48 16.20 11.32 8.24 0.39
ANt 0 7.36 0.29 5.08 0.88 0.45
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4 10 #b

Figure 1. Electric arc furnace and schematic diagram
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Figure 2. Effect of the reductant on the Fe-Ni alloy recovery rate
(mass fraction, %)
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Figure 3. Effect of Nickel Content on Microstructure of Cast Iron; (a) 0.3% nickel; (b) 0.6% nickel; (c) 0.9%
nickel
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Figure 4. Effect of coke content on Rockwell hardness of alloy
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