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Preparation of Anhydrous Magnesium Chloride for
a Fused Salt Electrolysis of Magnesium’
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Abstract

It was studied to prepare anhydrous magnesium chloride which could used as the raw material of a fused salt electrolysis of
magnesium by dehydration of magnesium chloride hydrate. The dehydration was carried out in a tube furnace at 350~580°C.
It was confirmed that magnesium chloride hydrate was oxdized to magnesia through the dehydration in ambient atmosphere, but
anhydrous magnesium chloride could be obtained in hydrogen chloride gas atmosphere. And the crystallity of the product
increased with increasing temperature and time of dehydration. All of the un-reacted hydrogen chloride gases which were gen-
erated during the dehydration in hydrogen chloride gas atmosphere could be recovered as hydrochloric solution, and it could be
reused for chlorination of magnesia to prepare magnesium chloride hydrate.
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Fig. 1. Energy variation during the dehydration process (Kcal/mol).
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Fig. 2. Schematic diagram of dehydrating equipment.
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Fig. 3. XRD spectrum of dehydrated magnesium chloride
hydrate in ambient atmosphere (580°C, lhr).
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Fig. 4. XRD spectrum of dehydrated magnesium chloride
hydrate in HCI gas atmosphere (580°C, 1hr).
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Fig. 5. TGA curve of the sample magnesium chloride
hydrate.
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Fig. 6. State of the sample with dehydrating temperature.
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Fig. 8. SEM of magnesium chloride samples according to each experimental condition.
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Table 1. Weight loss of magnesium chloride hydrate
according to dehydrating temperature and time

500 350

60 min. [30 min. |60 min. |30 min.

initial weight (g) 5 5 5 5

dehydrated magnesium

chloride hydrate (g) 2.32 232 229 2.36

rate of weight loss (%)| 53.6 53.6 54.2 52.8
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