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Recently we succeeded in loading small monodisperse gold clusters (1.2 £ 0.3 nm) as
co-catalysts on a BalLa;Ti;O15 photocatalyst using a glutathione-protected Auys cluster
(Auzs(SG)1s) as a precursor; and the photocatalytic activity of this photocatalyst was 2.6
times as high as that of photocatalyst loaded large gold nanoparticles (10 — 30 nm). In this
study, the controlled loading of ultrasmall Au clusters onto BalLasTi4,O15 using various
Aun(SG)n clusters (n = 10, 15, 18, 22, 25, 29, 33, 39) was investigated. That is why, we
could reveal that the use of high stable cluster as precursor is very important for loading of
the Au clusters precisely. In addition, the origin of the improved photocatalytic activity
owing to the ultra-miniaturization of the co-catalyst was considered based on the
photocatalytic activities of photocatalysts of this study. The results suggested that the
activity per gold atom on the surface decreased owing to the ultra-miniaturization of the
co-catalyst and that the origin of the improved activity is the increase in the number of
surface gold atoms at a rate that overcomes the reduction effect in their activity. The
findings of this study are expected to be useful for attaining high activities not only for the
current system but also for other photocatalytic systems and fuel cells, whereby the loaded
metal clusters act as the activity sites, similarly to those in the current system.




