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Preparation and characterization of magnesia powder by
direct pyrolysis process of molten magnesium chloride
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Abstract: The molten magnesium chloride, from reduction-distillation process in Kroll method of titanium metallurgy,
was used to produce ultra fine magnesia powder under the condition of oxygen by direct pyrolysis. The effects of
pyrolysis temperature, pyrolysis time and oxygen pressure on the pyrolysis efficiency of molten MgCl, were investigated.
The single factor experiments show that the optimum reaction conditions are as follows: pyrolysis temperature 1 000 C,
pyrolysis oxygen partial pressure 0.08 MPa and pyrolysis time 50 min. The pyrolysis rate of molten MgCl, can reach
93.5% under the optimum conditions. The obtained MgO powder was analyzed by XRD and SEM. These MgO powders,
showing an irregular hexahedral shape, have an average diameter of 80—100 nm with uniform size distribution, good
dispersity and high purity. The dynamic study of pyrolysis reaction show that this reaction is controlled by chemical
reaction at the initial stage of reaction, with the apparent activation energy £,=93.7 kJ/mol. At the later reaction stage,
both diffusion and chemical reaction become the restricting factors with the apparent activation energy £,=26.3 kJ/mol.
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Fig. 1 Schematic diagram of pyrolysis experimental set-up for molten magnesium chloride: 1—N, gas bottle; 2—Gas flowmeter;

3—0, gas bottle; 4—Temperature controller; 5S—Corundum porcelain boat; 6—Quartz furnace tube; 7—CI, absorption bottle
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Fig. 3 Curves of equilibrated chlorine partial pressure during

magnesium chloride pyrolysis under conditions of different

temperatures and oxygen partial pressures
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