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Photocatalitic mechanism at the interface between quasi-liquid water layer and
well-defined oxides
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We show that NiOx nanoparticles loaded on a layered perovskite, BalLa4Ti4015

(BLT), serve as an effective electron sink. Fittings of the decay profiles of TA at402 nm with a trap
detrap kinetic model indicate that the oxidation of water appreciably starts at around 1 ms after the
pump pulse, while the duction of water takes place prior to oxidation in much early time domains. This
gmplieg that the redox reactions take place under substantial imbalance between electron and hole
ensities.

In addition, we have performed infrared transient and steady-state absorption spectroscopy of anatase
Ti02 nanoparticles as a function of the number of water
adsorbate layers. We have demonstrated that water molecules reversibly adsorbed in the first layer on
Ti02 nanoparticles are capable to trap photogenerated holes, while water in the second layer hydrogen
bonding to the first-layer water makes hole trapping less effective.
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