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Decomposition of Water Vapor Using Carbon Monoxide Formed from Biogas

HIRATA, Yoshihiro
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The reaction of CO gas with H20 vapor was examined at 400-700 ° C using an
electrochemical cell of Co-GDC (Gd-doped ceria) cathode / porous GDC electrolyte / Fe-GDC anode. The
electrochemical shift reaction of CO with H20 produced a H2-enriched mixed gas at lower temperatures.
After the decomposition of H20 vapor, no oxidation occurred in Co metal of the cathode. The produced 02-
ions, H2 fuel and CO gas were transported to the anode through the porous GDC electrolyte. In the anode,
CO gas reacts with 02- ions to produce C02 gas and electrons. Fe metal of the anode was oxidized to form
Fe304 and GdFeO3 through the reaction with GDC. The application of abundant MnO to the cathode for the
above-described cell was investigated. In the cathode, oxidation of MnO by H20 and electrochemical
reduction of Mn304 occurred. H2 and C02 gases were produced through the cell with MnO cathode. The
fraction of H2 gas of outlet gas increased at a high heating temperature and was 23-62% at 700 ° C.
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