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In the present study, the energy level and the reactivity of accumulated
electrons under a liquid-phase photocatalytic condition were studied by infrared photoacoustic
spectroscopy. The results indicate that the reduction proceed by accumulated electrons at defective

sites as well as conduction band electrons reexcited from trapped energy levels, and it strongly
depends on kinds of the acceptor. Moreover, reduction of several acceptors (nitrobenzene, nitrate,
carbon dioxide, proton) was performed by a time-separated redox reaction using photocatalytically
accumulated electrons in a titanium(1V) oxide (Ti02) suspension. The time-separated redox reaction
uses a two-step reaction under the control of photoexcitation and an electron acceptor: (1)
accumulation of electrons in Ti02 powder under photoexcitation and (2) reduction of added acceptors
by accumulated electrons in the dark.
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