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Abstract 

Thermal plasma technology has potential utility for metal ore reduction in low gravity, low pressure or vacuum, in situ applications, such as on Mars.  Two types of reactors were discussed: Inductively Coupled Plasma and Transferred Arc Plasma.  Both were evaluated in terms of thermodynamic potential for reducing oxides such as silica, rutile, hematite, and alumina. Reactor design and fundamental considerations are outlined. Ratios of plasma reactor weight to product output rate were calculated from experimental laboratory results.  The ICP reactor had a significant advantage in terms of low wear and few replacement parts, while the transferred arc system may be useful when electricity was the only source for chemical reducing potential. Proposed flow sheets were given and suggestions for detailed research identified.
