P0O2-3am-13 AA2a H101ESE2 (2021)

KEERICEEGAERERERIEYMT / o — FEMEDO & BERE
(HRTERY - RVVANZT R =y 2 275 v 7 ERYER TS 2)

O dege fink!'- RE  S#%° - #k B K? - Thomas Mallouk® - HiflH  HIE !

Investigation of synthesis method for dye-sensitized H, evolution oxide nanosheet

photocatalyst ('Tokyo Institute of Technology, *University of Pennsylvania, *Max Planck

Institute for Solid State Research, *) (OKoya Hojo', Takayoshi Oshima®, Shunta Nishioka?,

Thomas E Mallouk?, Kazuhiko Maeda'

Dye-sensitization of a semiconductor photocatalyst is a useful method to make a wide gap
metal oxide visible light responsive. We investigated preparation conditions of HCa:Nb3O1o
nanosheet as a component in a dye-sensitized H, evolution photocatalyst, with the aid of a Pt
cocatalyst and a Ru(Il) complex photosensitizer. In this study, we found that the use of
HCa;Nb30Oo nanosheets synthesized by a flux method, gave 3 times higher activity than that
by solid state reaction. In the HCa;NbszO;o nanosheet system, Pt is deposited in the interlayer
of nanosheet'. It was found that electronic states of the deposited Pt species on HCa;Nb;O1o
were close to oxide and metal, respectively, in the case of solid state reaction and flux method.
Valence state of Pt influences the rate of electron transfer from semiconductor to Pt and
photocatalytic activity. It has been reported that electron transfer to metallic Pt is faster than
that to oxidized Pt.* Therefore, HCa;Nb;O1o nanosheets synthesized by the flux method could
provide an enhanced activity, as compared to those obtained by the solid state reaction.
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