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Table 1 Chemical composition of high-iron red mud
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Fig.1 XRD pattern of high iron red mud
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Table 2 Main components of anthracite coal
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Table 3 Main components of ash in anthracite coal
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Fig.2 Flow chart of laboratory experiments
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vortex reduction process
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Fig.7 Effect of reduction time on iron recovery rate
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Table 5 Chemical composition and content of
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Pilot test of recovery of iron from high-iron red mud by vortex smelting reduction
LI Xiaofei'”, ZHANG Ting’an'*”, LYU Guozhi'*, WANG Kun'?, WANG Song'”
(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;
2. Key Laboratory of Ecological Metallurgy of Multimetal Intergrown Ores of Ministry of Education, Shenyang 110819, China;

3. CHINALCO Southeast Materials Institute ( Fujian) Technology Co. Litd. , Fuzhou 350002, China)
Abstract: The iron oxide content of high-iron red mud is more than 30% , which is an important source of iron
resources. In order to realize the large-scale, resourcefulness, and harmless utilization of high-iron red mud, a
pilot-scale experiment on vortex smelting reduction of high-iron red mud was conducted in this paper on the basis of
laboratory research. The pilot study achieved good resultswith the use of industrial reagents instead of analytically
pure laboratory reagents. The iron recovery was 97. 12% under the experimental conditions of the experimental
temperature of 1 500 °C, the carbon ratio of 1. 3, the holding time of 30 minutes, the stirring speed of 125 r/min,
the alkalinity of 1. 0, and the amount of calcium fluoride was 10% of the amount of calcium oxide. The content of
P and S in the pig iron was low, which can meet the requirements of the national standard 103 for steelmaking. The
main phases in the reduction slag are gehlenite, calcium titanate, and nepheline, which are effective components
for cement clinker production. The pilot-scale experiment on vortex smelting reduction of high-iron red mud can
provide relevant data for large-scale industrial applications and has great guiding significance. Currently the
production is in intermittent mode. In the future, continuous charging, continuous slagging and iron production can
be realized by designing a continuous reaction unit.
Key words: high-iron red mud; vortex smelting reduction; pig iron; pilot study; red mud consumption; resource

utilization



