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Splitting water into hydrogen and oxygen using photocatalysts and sunlight is an attractive and promising candidate for hydrogen
production. To utilize sunlight effectively, photocatalysts must be driven by visible light with longer wavelength. However, overall
water splitting has never been accomplished by 600 nm-class photocatalysts with d’-configuration which absorb light with
wavelength shorter than ~600 nm. It is suspected that defects in photocatalyts which are inevitably formed during the conventional
preparation process inhibit the enhancement of their performance. In this paper, we provide our recent approaches to prepare high-

quality photocatalysts without defects, especially by flux method.
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Fig.1 Schematic view showing the process of water splitting by
one-step excitation in a single photocatalyst.
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Fig.2 Time course of evolved amounts, n, of hydrogen (open
circle) and oxygen (closed circle) in overall water splitting by
(1-x)GaN-xZnO photocatalyst with Rhs_,Cr,0; cocatalyst under
visible light. The reaction was continued for 35 h with evacuation
every 5 h. Nitrogen (open triangle), which is usually generated by
self-oxidation of (oxy)nitride photocatalyst, was barely detected.
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Fig.3 SEM images of (a) Ta,Os precursor, (b) TazNs obtained by
nitriding the precursor under 100 mL-min”" of NH; flow at 1123 K
for 20 h, and (c) TazNs post-treated under 100 mL-min” of NH;
flow at 1123 K for 10 h in the presence of NaCl flux.
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Fig.4 SEM images of TazNs obtained by nitriding (a) TaCls under
100 mL-min” of NH; flow at 1173 K for 20 h in the presence of
NaCl flux and (b) Ta,Os under 200 mL-min™ of NH; flow at 1173
K for 40 h in the presence of Na,CO; flux.
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Fig.5 Pseudo-absorption spectra (Kubelka-Munk function fixu(Rq);
Rq is diffuse reflectance) of La,Ti,O; and LaTiO;N, which are
normalized at the maxima just for comparison. Solid and dashed
lines are of La,Ti;O; synthesized using 0.5NaCl-0.5KCI and
K>MoQ,, respectively, as flux, and dashed-dotted line is of
LaTiO2N prepared by nitriding the former.
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Fig.6 SEM images of La,Ti,O; synthesized by (a) polymerized
complex method and (b) flux method using 0.5NaCl-0.5KCI flux.

Fig.7 SEM images of LaTiO,N derived from La,Ti,O; synthesized
by (a) polymerized complex method and (b) flux method using
0.5NaCl-0.5KClI flux, which were nitrided under 200 mL-min”" of
NHj; flow at 1223 K for 15 and 40 h, respectively.
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