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Particulate ZnSe:CIGS (a solid solution of ZnSe and Culng7Gag3Se;) photocathodes have
the absorption edge at 800 —900 nm and are active for photoelectrochemical (PEC) reduction
of water under simulated sunlight?. Since the as-synthesized ZnSe:CIGS powder possess wide
size distribution ranging from submicron to several tens of micron, inadequate size of particles
with low photocatalytic activities should possibly coexist. Therefore, there are still room for
improvement of PEC performances of the particulate photocathodes via the particle size control.

In this study, we classified the as-synthesized ZnSe:CIGS powder into three categories of
particle sizes with average sizes of 14.2 um (Large), 4.46 pm (Middle) and 1.09 pm (Small),
and evaluated the PEC performances of the classified ZnSe:CIGS photocathodes. The
photocathode made from “Middle” exhibited lager photocurrent than unclassified one in all
potential range (Fig.1). The origin of the particle size dependence of the PEC performances
were evaluated by various electrochemical measurements in detail. We revealed that the PEC
performances of particulate photocathodes were determined by the trade-off between “the

number of active sites (Pt)”, “the carrier density” and “the resistance of the bulk particles™?.
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