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Creation of Novel Bi-functional Electrocatalyst and Development of
Innovative-Unitized Regenerative Fuel Cell
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The preparation and the electrocatalytic performance of TiOxNy/AC were
investigated to realize the innovative-unitized regenerative fuel cell (I-URFC). TiOxNy/AC(activated
carbon powder) was successfully prepared through loading of TiO2 crystals on AC by a modified
liquid-phase deposition and subsequent NH3 nitridation. The diffraction peaks assigned to TiN and
TiO and the broad peak of carbon were found in XRD patterns after NH3 nitridation. The diameter of
TiOxNy particles was confirmed to be less than 100 nm.
The hydrogen evolution reaction and oxygen reduction reaction were investigated by hydrodynamic
voltammetry. The hydrogen production rate was also estimated by a gas chromatography. Hydrogen
production was confirmed at overpotential = 0.1 V. In addition, the onset potential for ORR was
estimated over 0.7 V vs. RHE. This result shows that TiOxNy/AC has also a catalytic activity for

ORR. The prototype of 1-URFC was also investigated.
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