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Abstract Perovskite-type oxynitrides often exhibit intense colors and have the potential for
applications such as visible light responsive photocatalysts. Wu et al. (2016) reported that ni-
trogen-doped Sr,Nb,O,, which is one of the Perovskite-type oxynitride, demonstrated high
oxygen generation efficiency for water splitting under visible light irradiation. However, these
oxynitrides have been synthesized by the direct nitridation method which require very severe
reaction conditions such as high temperature (900-1100 °C) under ammonia flow for long time
(e.g., 10 h). Thus, a safer and more convenient synthesis method is required. As an alternative,
the mechanochemical method has attracted attention recently. This method does not need to treat
sample at high temperature under ammonia flow for a long time to dope nitrogen, and instead,
solid materials such as CO(NH,), can be utilized as nitrogen sources. Therefore, in this study, we
attempted to develop a more safer and simple synthesis method of nitrogen-doped Sr,Nb,O, by
using the mechanochemical method. The experimental results showed that Sr,Nb,O, N prepared
by the mechanochemical method at a rotation speed of 600 rpm for 1 h showed the highest hy-
drogen production rate among the various mechanochemical conditions with different rotation
speeds and times. The result indicates that the mechanochemical methods is an effective method
to synthesize visible light responsive photocatalyst for hydrogen production with much safer and

simpler condition compared to the conventional methods.
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Fig, 2. XRD pattern of synthesized Sr,Nb,O,
and Sr,Nb,Og4 N.
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Fig. 3. UV-vis spectra of Sr,Nb,O, and Sr,N-
b,0y.N.
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Fig. 4. (a) Crystallinity and light absorption
area of Sr,Nb,O4.N synthesized at each ro-
tation speed. The “ Il ” symbol shows data
for the intensity and the “ () ” symbol shows
data for absorbent area. (b) BET surface area
of Sr,Nb,O4.N synthesized at each rotation
speed.
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Fig. 5. SEM image of precursor and Sr,Nb,O, N
synthesized at each rotation speed.
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Fig, 6. (a) Crystallinity and light absorption
increase of Sr,Nb,O4-N synthesized at each
rotation time. The “ Il ” symbol shows data
for the intensity and the “ () ” symbol shows
data for absorbent area. (b) BET surface area
of Sr,Nb,O4-N synthesized at each rotation
time.
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Fig. 7. SEM image of precursor and Sr,Nb,O, N
synthesized at each rotation time.
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Fig, 8. (a) H, production by light irradiation
of Sr,Nb,O4.N synthesized at each rotation
speed. (b) H, production by light irradiation of
Sr,Nb,O4.N synthesized at each rotation time.
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