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Table 1 Chemical composition of magnesium residue

by silicothermic method ( mass percent) %

L%y CaO Si0, MgO Fe, 04 Al, 04 HA

| 56.38% 30.10% 7.27% 3.27% 0.90% 1.84%
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Fig.1 XRD pattern of magnesium residue by

silicothermic method
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Fig.2 Figure for experimental reaction apparatus
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Fig.3 XRD pattern of gel dehydration and

sintering products
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Table 2 The chemical composition of the gel

dehydration sintering product( mass percent) %

2y Sio, Ca0 MgO Al, 0,4 oAl

T 97.48% 1.17% 0. 18% 0.19% 0.98%
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Table 3 Single factor experimental table
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Table 4 Statistical table of experimental phenomena

in the first stage leaching process
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Fig.5 Experimental phenomena of different

hydrochloric acid additionin in the first

stage leaching process
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for the second stage leaching process
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Fig. 10 The relationship between the supplement
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o 45.1 0.617 4.5 1.1
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Table 7 Leaching tailings composition table

( mass percent) %

3% Si0, Ca0O MgO  Fe, 05 ALO;  Hfh

o 91.78  1.77 0.39 3.25 0.23 2.58
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Experimental study on two-stage hydrochloric acid leaching
of magnesium residue by silicothermic method
MA Zhenyu'?, LIU Yan'?, LI Xiaolong'*, ZHANG Tingan'"
(1. School of Metallurgy , Northeastern University, Shenyang 110819, China;
2. Key Labhoratory for Ecological Metallurgy of Multimetallic Mineral (Ministry of Education) , Northeastern University,
Shenyang 110819, China)

Abstract; The hydrochloric acid leaching process of magnesium reduction residue by silicothermic method was
studied in this paper. A two-stage hydrochloric acid leaching process was established to avoid the adverse effects
caused by the formation of silica gel in the leaching process. The optimum technological conditions of two-stage
leaching are determined, which meet the requirements of the designed leaching rate. The experimental results show
that the decomposition rate of dicalcium silicate can reach 98. 7% under the conditions of initial acid concentration
3 mol/L HCl, liquid-solid ratio 5 I./kg and leaching time 60 min. Under the conditions of initial acid concentration
2.4 mol/L HCI, liquid-solid ratio 5 L/kg and leaching time 30 min, the leaching rates of calcium, magnesium,
iron and aluminum can reach 99.15% , 96.45% , 58.43% , 90.21% , respectively. The efficient utilization of
magnesium reduction slag is realized.

Key words: silicothermic process; magnesium reduction slag; hydrochloric acid leaching; two-stage leaching;

silica gel; food-grade calcium carbonate; ferrosilicon; efficient utilization of resources



