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Figure 1 Magnesium vapor flow in compound vertical

retort structure and magnesium smelting process
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Figure 4 ''Condensation-sublimation' flow phase transition mechanism of

magnesium vapor in vertical retort reaction zone
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Flow and Phase Change Characteristics of Magnesium Vapor in

Vertical Retort during Silicothermic Process

CHEN Mao', ZHANG Shaojun', LI Rongbin®, NAN Junjie’, LIU Jinhui', YANG Peixu'

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Metallurgical and
Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; In the Pidgeon magnesium smelting process, magnesium vapor flow and crystallization are the key issues
in obtaining high-quality crystalline magnesium. In this study, the flow characteristic of magnesium vapor in the
compound vertical retort from the reduction reaction zone to the crystallization zone was examined. The calculation
method of flow resistance was given by introducing the concept of conductance in high-temperature rarefied gas. The
relationship between flow resistance and the retort inner diameter, retort size, vapor pressure was deduced. It is
shown that the crystallization process of magnesium vapor was not only affected by temperature and pressure, but
also related to the diameter of the crystallizer. Appropriately reducing the inner diameter of the crystallizer can ob-
tain crystalline magnesium with higher density. The total pressure loss of magnesium vapor in the compound verti-
cal retort from the reaction zone to crystallization zone was about 150 Pa, and the average working pressure in the
reaction zone was higher than two order of magnitude. In the early stage of magnesium smelting, when the tempera-
ture of part of the pellets was lower than 600 °C , the magnesium vapor moved in the reaction zone in a “condensation-
sublimation” manner. As the temperature of the overall pellet rised above 600 °C, the flow resistance of magnesium va-
por decreased, and it could smoothly enter the crystallizer for crystallization.

Keywords: magnesium smelting; magnesium vapor; vertical retort; silicothermic process; flow resistance



