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Photoelectrochemical hydrogen production by Cu,Sn.Ge;..S; powder synthesized based on
polymerized complex method (‘Faculty of Engineering, Shinshu University, “Institute of
Multidisciplinary Research for Advanced Materials, Tohoku University, *The University of
Tokyo) O Yusuke Ooka,' Sota Shiga,' Yosuke Kageshima,' Hiromu Kumagai,> Katsuya
Teshima,' Kazunari Domen,’ Hiromasa Nishikiori'

We have previously reported Cu,Sn,Ge..S; (CTGS) powder as a photoelectrode material
that can drive photoelectrochemical hydrogen production reactions with relatively high
efficiency using long wavelength light up to the near-infrared region. However, CTGS particles
synthesized by the conventional solid-state reaction (SSR) had a wide particle size distribution
and ragged shapes. Thus, there is room to improve the activity by improving the crystal quality.

In this study, we synthesized high-quality, fine-grained CTGS powder by sulfurizing the
oxide precursor prepared by polymerized complex (PC) method. It was found that tuning the
Sn/Ge ratio enabled the control of absorption edge wavelength as well as the improvement of
the photoelectrochemical performances (Fig. 1a). In addition, CTGS synthesized based on the
PC method showed the superior activity to that synthesized by the SSR (Fig. 1b). In the
presentation, the characterizations of the synthesized CTGS particles will be also discussed in
detail.
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