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Table 1 Composition of magnesium (w/%)

Mg Fe Mn Al

99.9 =<0.04 <0.03 =0.02
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Fig.1 Schematic diagram of Mg vapor condensation
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Table 3 Evaporation constant of magnesium

A B C D Temperature range/K
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Fig.2 Segmented images of condensation products and

collected condensed magnesium
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Fig.5 SEM images of product a (a), d (b) and e (c) (a: AT=30.23 ‘C/cm, T=900 C; d: AT=37.71 ‘C/cm, T=900 C; e: AT=37.71 ‘C/cm,
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Table 4 Diameter change of product particles with temperature gradients and temperature

Products a b c d e f s h i j
AT/C em™ 30.23 32.47 32.47 37.71 37.71 37.71 39.85 39.85 39.85 39.85
T/IC 900 900 1000 900 1000 1100 900 1000 1100 1200
d/pum 68.33 87.86 61.5 87.86 61.5 43.93 68.33 43.93 34.17 24.6
70+ Temperature gradient: A 7=39.85 ‘C/cm 140+ Volatilization temperature: T=900 C
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Fig.7 Effect of volatilization temperature on particle diameter Fig.8 Effect of temperature gradient on particle diameter
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Condensation Behavior of Magnesium Vapor in Vacuum

Han Jibiao™?, Fu Daxue®?, Guo Junhua?, Ji Zonghui*?, Zhang Ting’an®'?
(1. School of Metallurgy, Northeastern University, Shenyang 110819, China)
(2. Key Laboratory of Ecological Metallurgy of Multi-metal Intergrown Ores of Ministry of Education, Northeastern University,
Shenyang 110819, China)

Abstract: The condensation behavior of magnesium vapor at different volatilization temperatures and temperature gradients was studied.
The results show that with the increase of volatilization temperature, the initial condensation temperature basically does not change, the
condensation region span of magnesium vapor increases, and the particle size of condensation products decreases. when the volatilization
temperature increases from 900 to 1200 °C, the initial condensation temperature of magnesium vapor is 653.7~708.3 ‘C, the span of
magnesium condensation area increases from 11.5 cm to 16 c¢m, and the particle size of magnesium vapor condensation decreases from
68.33 um to 24.60 um. When the temperature gradient increases from 30.23 ‘C/cm to 39.85 ‘C/cm, the span of condensation region
decreases from 14 cm to 10 cm, and has little effect on particle size. The research results can be used to guide the continuous production
process of magnesium and the design of condenser for continuous magnesium production.

Key words: magnesium vapor; condensation behavior; volatilization temperature; temperature gradient
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