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Table 1 Mass fraction of MgO in MgCl, at different n values of MgCl,- NH,Cl- nH,0O
n <0.5 0.5~1.0 1.0~2.25 2.25~3.5 3.5~4.75 6.0
o MgO /% 0.4 0.087 0.36 0.89 1.31 2.36
2.2
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Table 2 Mass fraction of MgO in MgCl, at different dehydrating and decomposing temperatures
Dehydrating Decomposing o Dehydrating Decomposing o
temperature/ °C temperature/ °C © Mg0 /% temperature/ C temperature/ C © Mg0 /%
350 700 1.23 410 620 0.32
370 700 0.42 410 640 0.24
390 700 0.34 410 660 0.18
410 700 0.087 410 680 0.15
430 700 0.29 410 720 0.087
450 700 0.37 410 740 0.088
410 600 0.51 410 760 0.087
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Fig.5 SEM micrograph of ammonium carnallite
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Fig. 6 SEM micrograph of anhydrous magnesium chloride
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Preparation of Anhydrous Magnesium Chloride via
Gas-solid Reaction of Ammonium Carnallite
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Abstract Ammonium carnallite was synthesized with a >85% yield by a process in which a mixture of
hydrated magnesium chloride from the salt lake and ammonium chloride solution at a 1:1 molar ratio was
dehydrated to some extent at 160 “C for about 4 h. Dehydrated ammonium carnallite and solid ammonium
chloride were mixed at a 1:4 mass ratio and the ammonium chloride in the mixture was decomposed into NH,
and HCl in which the pressure of NH; reached 30. 5 kPa and dehydrated ammonium carnallite was dehydrated
by NH; at 410 C  and finally the anhydrous magnesium chloride was calcined at 700 °C. The result shows
that magnesium oxide in the anhydrous magnesium chloride was less than 0. 1% by mass. The XRD pattern
and SEM micrograph demonstrate that the ammonium carnallite and the anhydrous magnesium chloride crystals
were respectively homogeneous the grains of them big and well-distributed. The anhydrous magnesium
chloride thus produced can be used for the production of magnesium metal through electrolysis.
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