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Development of CO2 recycling process with hidride ion conducting electrodes
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The electrochemical reduction of CO2 were investigated for proton solid
oxide cell electrolyzers using the cathodes of rock salt vanadium nitride with grain boundary
hydride ion conductivity. CO02-H20 co-electrolysis was carried out at around 150° C by fabricating
the cell with a phosphoric solid acid electrolyte and a silver anode. The cell can conduct
electrochemical CO production with a Faradaic efficiency of 5% in a cell using a cathode of
Ag-loaded MoN nitride thin film. Meanwhile. The cells with a single MoN and Ag film cathode cannot
conduct efficient CO production, which revealed that the triple phase boundary of MoN-Ag-CO2-gas was

effective reaction sites for CO2 reduction reaction.
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Fig. 1 XRD patterns of MoN films deposited by RF sputtering at 100 °C in reactive gases with various N,

concentrations. Si wafer (100) was used as asubstrate. ¥ isassigned to NaCl-type MoN, 4 layered NaCl-
type MozN, and B Si substrate.
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Fig. 2 Cross-sectional SEM images of MoN3 1 films on CDP-SiO electrolyte
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Fig. 3 Hydrogen pumping at150 °C for the cells with (2) MoN11 and (b) Ru-MoN31 1/Ru. The cell was kept
at OCV for 1 h and then was applied by -1 V biasfor 1 h. This voltage cycle was repeated 3 times.
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Transformation of Barium Indate perovskite under H2 atmosphere
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