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AbSt ract: We demonstrated high solar-to-Hz2 efficiency in PEC devices, consisting of a lll-V based tandem light absorber and RuOx/Rh NP catalysts for OER and HER.
Minimizing parasitic light absorption and reflection losses with favorable band alignment further reduces the efficiency gap to the theoretical limit. We
also developed a solar-driven CO2 reduction device using a gas diffusion electrode (GDE) with Ag nanoparticle catalyst directly powered by a IlI-V based
triple junction solar cell. Device geometry was studied to extend the operation stability.

Introduction Results, Highlights, and Accomplishments
To realize high solar-to-fuel efficiency Monolithic Photoelectrochemical Device for CO, Reduction to CO with 19% Efficiency In a
in PEC devices, it is necessary to Direct Water Splitting with 19% Efficiency Solar-Driven Gas Diffusion Electrode Flow Cell

maintain a catalytic current density
close to the light limiting
photocurrent density for a solar-
driven light absorber, which can be
fulfilled when catalyst ensembles are
highly transparent.
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Solar-driven reduction of carbon
dioxide represents a carbon neutral
pathway for the synthesis of fuels and
chemicals. A gas diffusion electrode
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