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Preparation of high-purity magnesia by
carbon monoxide reduction pyrolysis of magnesium sulfate
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Abstract: The magnesium sulfate heptahydrate prepared by magnesite and commercial sulfuric acid was dehydrated to
prepare anhydrous magnesium sulfate. The high-purity magnesia was obtained by commercial magnesium sulfate and
carbon monoxide. The influences of the particles diameter, gas flow, calcining temperature and time on the purity of
prepared magnesium oxide were investigated. The optimum processing parameters of precipitation were obtained by
single factor experiments, and the conditions were as follows: the grain diameter 51.8 pm, the carbon monoxide flow 30
mL/min, the calcining heat 800 °C, the calcining time 2.0 h. The morphology of the magnesia was characterized by X-ray
diffractometry (XRD) and scanning electron microscopy (SEM). The results indicate that sample particle has high purity
to 99%, the average particle diameter is 40 nm. The single molecule surface with high specific surface area is porous and
fluffy. By means of experiment and kinetic deduction, an empirical equation for the calcining process was established,
and the apparent activation energy is 234.055 kJ/mol. The calcining process of magnesium sulfate can be simulated with
a shrinking core model, which indicates that the control factor of the calcining process is the diffusion rate of reacting
reagents in the redox process.
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Fig. 1 Schematic diagram of experimental set-up: 1—CO gas bottle; 2—Gas flowmeter; 3—Temperature controller; 4—Quartz

tube; 5S—Potoven; 6—SO, absorption bottle; 7—Magnetic stirring apparatus; 8—CO, absorption bottle; 9—CO gas collecting bottle
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Fig. 2 TG-DSC curves of magnesium sulfate heptahydrate
pyrolysis process
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Fig. 8 SEM images of self-made MgSO,7H,O(a) and
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Table 1 MgO purity analysis (mass fraction, %)

MgO SO; CaO SiO, Fe,0; MnO CuO Cl
99.58 0.04 0.12 0.13 0.05 0.05 0.02 0.01
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Fig. 9 Pyrolysis dynamic curves at different temperatures
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