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This research focused on the oxide photoactive layers for solar cells and
photocathodes, specifically cuprous oxide (Cu20), to improve photoelectric efficiency by introducing
nanostructures using two approaches. First, vertical Cu20 particles were electrochemically formed,
and grain boundaries were preferentially etched by anodic polarization, leading to the formation of
vertically aligned Cu20 nanopillars. This increased the surface area and enhanced the photocurrent.
Next, anodic aluminum oxide (AAO), capable of self-organization, was used as a template to grow the
photoactive layer. This method successfully established the technology for forming ultra-fine pore

diameter thin-film AAO.

The results of this research contribute to the development of solar power ?eneration and hydrogen
reduction photocathodes, particularly by establishing nanostructure technology suitable for
ultra-low-cost mass production using aqueous solutions.
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Fig. 1 (A) The surface FE-SEM images of the thin-film AAO fabricated on
FTO/SLG anodized at 20 V, (a), 25 V (b), 30 V (d), and 35 V (d), and their
respective cross-sectional surfaces
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Fig. 1 (B) The surface FE-SEM images of the thin-film AAO fabricated on
FTO/SLG anodized at 20 V, (a), 25 V (b), 30 V (d), and 35 V (d), and their

respective cross-sectional surfaces.
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Fig. 2. Surface and cross-sectional FE-SEM

nanopillars according to the anodized time.
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