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Photoelectrochemical (PEC) performance of Culn(S,Se), photoelectrode prepared by
electrodeposition: Effect of Se/S ratio on PEC water splitting (Osaka Institute of Technology)
OYuya Hirose, Shinya Higashimoto

Photovoltaic H, production system by water splitting is considered to be one of the promising
solutions to energy and environmental problems. In particular, CulnS, (CIS) has attracted much
attention as a photoelectrode for H, production. In general, CIS photoelectrodes are fabricated
by sputtering, vapor deposition, and further heat treatment in H>S and H»Se gases.

The Culn(S,Se), was fabricated by electrodeposition of stack Cu and In layers on a Mo
substrate, and subsequent heat treatment in the presence of solid S and/or Se. X-ray diffraction
and DRS methods revealed that the CISSe photoelectrode has a chalcopyrite structure, and the
bandgap decreases from 1.5 to 1.0 eV as an increase of amount of Se. Furthermore, Culn(S,Se),
photoelectrodes were modified with In,S; and Pt. They exhibited effective cathodic
photocurrent accompanied by PEC water splitting (Fig. 1). In particular, the highest
photocurrent was obtained on Pt-InoS3/Culn (Sos1Seo.19)2. Therefore, we succeeded in
fabricating CISSe photoelectrodes containing appropriate S and Se.
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