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Abstract :

To generate energy sources with capability of storage and transportation, artificial
photosynthesis using solar light is a promising technology. We have developed a durable and
efficient photocathode by using cubic silicon carbide (3C-SiC) for hydrogen generation from solar
light. We have also employed TiO: or SrTiO; as a photoanode. However, the photoanodes show low
relatively low solar to hydrogen efficiencies, and therefore we tried to employ another material
BiVO, which has been reported as a good photoanode material. However, BiVO, single crystal
showed very high resistivity and hardly to use as photoanode. Then, to perform efficient high solar
to hydrogen conversion, we improved the efficiency of 3C-SiC photocathodes by introduced light
trapping effects due to surface roughness. We obtained a solar to hydrogen conversion efficiency of
2.0% (with external bias) from a 3C-SiC photocathode with surface roughness. We also constructed
a tandem structure with a TiO. photoanode and a 3C-SiC photocathode. This tandem structure uses
short wavelength of solar light by TiO, photoanode and medium wavelength of the light by 3C-SiC
photocathode, resulting in efficient hydrogen generation without any external bias. We obtained a
solar to hydrogen conversion efficiency of 0.38% (without external bias) from the tandem structure.
We confirmed that the generated hydrogen volume by the tandem structure was the same as

estimation by photocurrent and the photocurrent was stable within the period of experimental




observation. These results suggest that artificial photosynthesis using 3 C-SiC photocathode and
oxide semiconductor photoanode will be promising for efficient and durable hydrogen generation

from solar light.
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