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Faster Photoconversion of Carbon Dioxide into Fuels Using Precisely Controlled
Layers and the Monitoring of Dynamic Operation Steps by Microscopic Spectroscopy
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Fundamental study mostly focusing on photoconversion of CO2 into fuels was

performed. If CO2 can be converted into fuels again using renewable energy, new carbon-neutral cycle
can be formed. Based on our continued study, layered double hydroxides and Ti02 were used as the
basis of catalysts and high pressure conditions and precisely controlled multilayer were tested for
the CO2 photoconversion. However, due to the presence of carbonate ions, crystal water, etc. in
these samples, the formation route of methanol and methane starting from CO2 cannot be proven. Then,
we explored catalysts of Zr02 combined with silver and/or gold, and directly proved the formation
route of 13CO stating from 13C02 by monitoring the mass chromatogram. Furthermore, based on X-ray
spectra, the conversion of light energy into heat and the activated hydrogen proceed CO2 reduction
were discovered.
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