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Reduction of metal oxide in nonequilibrium hydrogen plasma

ZHANG Yuwen, DING Werzhong, GUO Shuqiang, XU Kuang-di
(Shanghai Enhanced Ferrometallurgy Laboratory, Shanghai University, Shanghai 200072, China)

Abstract: Transforming molecular hydrogen to plasma hydrogen can enhance the reduction ability of hydrogen in the
terms of thermodynamics and kinetics. In nonequilibrium hydrogen palsma at moderate pressure( 10> = 10* Pa), the main
chemically active species are H, H* , H; and H3 . The monatomic hydrogen has important chemical value for its greatest
concentration and stability. The order of the reduction ability for these species is H* > H; > H3 > H. The experimental

results for the reduction of CuO with nonequilibrium hydrogen plasma produced by a DC pulsed glow discharge indicate

that plasma hydrogen offers improved reduction ability.
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Table 1 Reactions in pure hydrogen plasma
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Fig. 1 Standard free energy change for
different hydrogen species
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Fig.2 AG®- T curves for H,0 generated
from different hydrogen species
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Fig. 3 Standard free energy change
for different oxides
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Fig. 4 XRD patterns for CuO reduced by
different hydrogen species
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