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Rcsec2rcsec3Hydrogen peroxide (H202) is expected to replace hydrogen as a
fuel for next-generation fuel cells.

In our laboratory, we have developed an environmentally benign powder catalyst and

photoelectrochemical system for highly efficient production of hydrogen peroxide from water and

oxygen at room temperature and pressure, using only light energy such as sunlight.

As a result, we established for the first time in the world the technology to immobilize Au, Sb, and
K atomically in the framework of graphite-type carbon nitride (PCN) and succeeded in developing the
world®s highest performance photocatalyst that produces H202 and OH radicals from oxygen and water
in a quantum yield of about 90%.
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Fig. 1. Sb-SAPC for artificial synthesis of H202. a. High-magnification HAADF-STEM
image of Sb-SAPC15. Inset is the size distribution of the bright spots. b. EELS spectrum
of Sb-SAPC15. c. Fourier transform-extended X-ray absorption fine structure (FT-EXAFS)
spectra of the Sb foil, Sb205 and Sh-SAPC15. d, Fitting of the EXAFS data of the Sh-
SAPC15 based on the model obtained from DFT optimization. Inserted figures: optimized
molecular models based on DFT for EXAFS fitting. e. Experimental Raman spectra recorded
during photoreaction in a 2-propanol aqueous solution with saturated oxygen. Spectrum
a, b, c and d: PCN, Sh-SAPC1, Sh-SAPC5 and Sh-SAPC15 in 10% (v/v) 2-propanol aqueous

solution. Spectrum e: Sh-SAPC15 in pure water.
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