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Photocatalytic activity for H, or O, evolution from water under visible light on new layered
oxysulfide NaNdTiO4.«S with interlayer hydration and ion exchange capability (‘Fac. of Eng.,
Kyoto Univ.,, °Grad. Sch. of Eng., Kyoto Univ., >PRESTO/JST) OHiroki Tsuchida,' Yusuke
Ishii,? Hajime Suzuki,? Osamu Tomita,? Akinobu Nakada,* Ryu Abe?

Visible-light-driven water splitting using semiconductor photocatalysts has been actively
studied for clean hydrogen production. Very recently, we have successfully synthesized new
layered oxysulfides NaMTiO4xSx? (M=Nd, Sm) via H,S sulfurization of layered oxides
NaMTiO4?. These oxysulfides possess ion exchange and interlayer hydration capabilities, and
show visible-light-driven H» and O; evolution activity. In this study, we attempted to synthesize
the layered oxysulfide via solid state reaction (SSR) to improve the activity and avoid using
toxic HaS. NaNdTiO4.<Sx was successfully prepared via SSR by employing appropriate starting
materials and optimizing the calcination conditions. The SSR sample showed a higher H»
evolution activity than that prepared via H,S sulfurization. Furthermore, another new layered
oxysulfide was obtained during the search for calcination conditions, showing a wider visible
light absorption than NaNdTiO4..Sx and visible-light-driven H» evolution activity.
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AR FAERIEE R T Z R R LT, Fig. 1 (a) Crystal structure of NaNdTiO4.
Sx. (b) Hz evolution using NaNdTiO4.xSx
prepared via SSR or H,S sulfurization from

1) G. Blasse, J. Inorg. Nucl. Chem. 1968, 30, 656.  Na,S/Na,SO; aq. under visible light (1 >

2) Japanese patent 2024-178391 400 nm). Rh was in situ photodeposited.
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