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#w 3 & B Development of Novel Photocatalysts for Z-scheme Type Water—splitting
System

This research involves the development and evaluation of semiconductor photocatalysts for hydrogen and oxygen pr
oduction from water splitting using a Z-scheme photocatalyst system. This paper is composed of six chapters.

Chapter 1 (Infroduction) describes the importance of hydrogen energy in realizing a carbon-neutral environment, hy
drogen production methods, the principles of the Z-scheme hydrogen production system, the current situation and chal
lenges of semiconductor photocatalysts for Z-scheme system, etc. This chapter also mentions the characteristic require
ments for an ideal photocatalyst in developing a new photocatalyst and finally the purpose of this research work.

The first half of Chapter 2 (Experimental Methods and Characterization) describes the synthesis methods of semico
nductor photocatalysts (e.g, hydrothermal synthesis, sol-gel method, solid-state reaction method, photoprecipitation met
hod, etc.) and the characterization methods of the samples (e.g, X-ray diffraction, Scanning Electron Microscope, Tran
smission Electron Microscope, X-ray photoelectron spectroscopy, absorption spectroscopy, Photoluminescence spectrosc
opy, FT-IR spectroscopy, gas chromatography, etc.). In the second half of this chapter describes the synthesis method
s of CdS nanocomposites, LaFeOs, doped BiFeOs, doped BaTiOs, the cocatalyst loading method, the surface modifica
tion method, and the hydrogen and oxygen production methods, etc.

In Chapter 3, we discussed the synthesis and evaluation of CdS nanocomposites, LaFe(Os, La-doped BiFeOs, surfac
e-modified BaTiOs, etc. as hydrogen evolution photocatalysts (HERS) for a Z-scheme systems. First, we described the
synthesis of organic molecules (amino acids) incorporated CdS nanocomposites, the mechanism of increased hydrogen

production by the addition of organic molecules, and the optimization of the amount of hydrogen generation. Next,
we described the synthesis and hydrogen production evaluation of LaFeQs, doped BiFe(s, and surface-modified BaTi
O3 photocatalysts.

In Chapter 4, we described the synthesis and evaluation of BaTiOs and doped BaTiO; as an oxygen evolution pho
tocatalysts (OERs) for Z-scheme systems. The changes in the band gap and spontaneous polarization of BaTiO; by
metal doping and their effects on the amount of oxygen evolution were discussed.

Chapter 5 describes the results of hydrogen and oxygen generation from water splitting using a Z-scheme photocata
lyst system combining the hydrogen evolution photocatalyst (HER) and oxygen evolution photocatalyst (OER) synthes
ized so far. Considering the band gap and band position of the HER and OER photocatalysts, the hydrogen and oxy
gen production evaluation of four sets of photocatalyst systems (1. CdS/Phe/Pt-BaTiOyMn:Nb/CoOy, 2. BaTiOy/RuOy
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Pt-BaTiOy/Mu:Nb/CoOy, 3 BaTiOyRuOx/P-BiVO/CoOy, 4. LaFeOy/PEBaTiOyMnNb/CoOy) loaded with cocatalysts
were discussed.

Chapter 6 (Conclusion) summarizes the results of the research so far and discusses fiture challenges and possible ¢
olrtermeasures.
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