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Development of gas diffusion semiconductor electrodes and photoelectrochemical water vapor
splitting to produce hydrogen

(The University of Kitakyushu, *PRESTO, JST) oFumiaki Amano':?

Photoelectrochemical water splitting aims to produce hydrogen using solar energy. To split
water vapor in the gas phase, we have developed an all-solid photoelectrochemical cell using
a solid electrolyte membrane. We prepared gas diffusion semiconductor electrodes using
titanium fiber felt and fabricated a triple-phase boundary by coating the semiconductor surface
with a proton-conducting ionomer thin film. Hydrogen was successfully produced from gas-
fed water vapor.
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Figure. Schematic illustration of (a) photoelectrochemical water splitting using an n-type
semiconductor electrode as an O»-evolving photoanode and (b) photoelectrochemical system
for water vapor splitting using a macroporous gas-diffusion photoanode, a proton exchange
membrane (PEM) as a solid polymer electrolyte, and a cathode.
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