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It is generally assumed that oxygen will be the first product
produced economically from extraterrestrial materials [1]. By
supplying oxygen requirements to LEQ, 1lunar facilities can
acheive an economic payback from its activities. Ilmenite
(FeTi0O3) in particular has been identified as a potential
source of oxygen in the lunar soil [2]. However an effective
Process to reduce ilmenite has not been developed. To enhance
the rate and extent of reduction, a preoxidation step is being
tried. Carbon dioxide, water, and oxygen are being
investigated as oxidants. Preliminary experiments are being
carried out in a 3/8 in. quartz tube reactor. Weight gain
curves as well as weight loss curves have been generated.
These results suggest that complete reduction of ilmenite to Fe
and TiO2 is possible depending on particle size and oxidation
as well as reduction temperature. Analysis of all solid phases
formed during reaction was made using X-ray diffraction. From
these findings it is suggested that preoxidation of ilmenite
can help to increase ilmenite reduction. However the role of
solid geometry, reaction kinetics, and the associated transport
resistance still need to be clarified.
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