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Electrochemical construction of nanostructured copper oxide photocathodes for
high performance water-splitting hydrogen gas generation
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The bilayer and nanostructured photocathodes composed of 1.5eV-p-Cu0 and 2.
leV-p-Cu20 have been fabricated by photoelectrochemical reaction, and the photovoltaic
characteristics and the dominant factors have been clarified. Both the Cu20 and CuO layers in the
Cu0/Cu20 bilayer fabricated by electrodeposition followed by heating act as photovoltaic layers
resulting in the expansion of the photovoltaic wavelength range. And, the single layers and
bilayers of Cu20 and CuO have been fabricated by photoelectrochemical reactions in a Cu-tartrate
complex aqueous solution designed based on thermodynamics. The Cu20/Cu0 bilayer revealed external
qguantum efficiency of 56.8 %, and the value enhanced to around 90% by heating under optimized
condition. The semiconductor qualltz band alignment, and carrier transportation phenomena of them
strongly affected the photovoltaic c aracterlstlcs that is quantum efficiency.
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