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Development of Iron Manufacture Process Assisted by Electron-Beam Excitation
from Moon Surface Regolith for Structural Materials
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I have developed the electron-beam gEB) irradiation system combined with
vacuum furnace, and have tried to performed the reduction of lunar regolith simulants by thermal
decomposition method under relative low temperature with assist of EB-irradiation. The goal of this
research is iron manufacture on the moon surface.

It is found that the reduction reaction from Magnetite (Fe304) to Wustite (Fe0) is accelerated by
EB-irradiation. However, the reduction reaction from FeO to lron (Fe) is not so accelerated. The
results of simulation indicate that leakage of charge in our apparatus is rather large, and suggest
that the charge-concentration is most important factor for the reduction reaction in iron
manufacture process assisted by electron-beam excitation.
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The existence of SiO, might assist the reduction.
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