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Table 1
fraction, %)

Chemical analysis of dolomite ore (mass

MgO CaO SiO, Fe,O; AlLO; Ignition loss

2112 3239  0.56 0.08 0.07 45.78
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Table 2 Chemical analysis of 75% ferrosilicon alloy
(mass fraction, %)

Si Fe Al Ca Mn Cr C

76.29 2137 09 076 032 0.16 0.14
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Table 3 Chemical analysis of high-quality superfine
fluorite powder (mass fraction, %)

CaF, SiO, Fe,0O; Al Mg S P

96.78 239 019 029 026 005 0.04
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Fig. 1 Schematic of self-designed experimental system:
1—Vacuum pump; 2—Vacuum gauge; 3—Heat exchanger;
4—Crystallizer; 5S—Retort; 6—Temperature control system;
7—Crucible; 8—Air bleeder; 9—Valve; 10—Flowmeter;
11—Argon gas cylinder
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Fig. 2

experimental data when Ms=1.0

Comparison of segmental model results with
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experimental data when Mg=1.1
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experimental data when Mg=1.2
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mechanism (30 min)
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experimental data
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magnesium industrial production
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Influence mechanism of technology parameters on
silicothermic reduction process

ZHANG Chao', SONG Jian-xun’, CHE Yu-si>, HE Ji-lin’

(1. School of Thermal Engineering, Shandong Jianzhu University, Jinan 250101, China;
2. School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Silicon stoichiometry and hydration activity of calcined dolomite are significant determinants of
silicothermic magnesium production efficiency. However, current literatures focus on discussing effects of these
factors on the whole reduction process, and they can not accurately reflect the deeper influence mechanism. The
influences of technical parameters on the detailed kinetic were studied experimentally, and the kinetic models
include process parameters were proposed, then these models were combined with heat transfer model to calculate
magnesium reduction and generation rate during the production process by using numerical calculation. Although
kinetic experiments show that the magnesium reduction increases with silicon stoichiometry and hydration activity
of calcined dolomite, the patterns may differ in the industrial production, because the process is also affected by
heat transfer. This study can guide manufacturers to adjust technical parameters and reduce the production costs
when the prices of raw materials and magnesium fluctuate with the market supply and demand.
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