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Abstract: During the preparation of metallic silicon by the molten salt electrolysis of SiO,, the electrolytic
temperature and the gaseous pressure affect the electrochemical reduction of SiO, significantly. According
to the thermodynamic calculation, in the cathodic electro-deoxidization process, SiO, is more easily
electrolyzed to the formation of metallic Si due to the worse stability in molten salt. Otherwise, the
stability of CaSiO; is better, resulting in the more difficulty for the reduction. The increase of electrolytic
temperature is good for the decrease in the Gibbs free energy and the decomposition voltage of the electro-
deoxidization reactions of SiO, and CaSiO;. The anodic gas is composed of CO and CO, as graphite is chosen
as the anode. The decomposition voltage of each reaction is decreased with the increase of the gaseous
pressure, resulting in the positive process of the electrolytic reactions.
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Fig. 1 AG® — T relationships of potential electrode reaction

during Si0O, direct reduction process
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Fig. 2 Relationships between the decomposition voltage and the pressure
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