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Study on acceleration of mass transfer through phosphate-based functional groups
immobilized on photocatalyst surface

Kageshima, Yosuke
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A novel approach accelerating reactant suEply in the vicinity of the
photocatalytic active sites was proposed, intended for improved photocatalytic hydrogen evolution
activity. Modification of silane coupling reagent containing phosphonate groups on the surface of
photocatalytic particles enhanced the hydrogen evolution activity regardless of the identity of the
photocatalytic materials employed. Based on the pH dependence of reaction and the electrochemical
measurements such as hydrodynamic voltammetry, the mechanisms related to the promotion of
photocatalytic reaction through the phosphonate groups were discussed. It was revealed that
buffering effects of the phosphonate groups suppressed the pH gradient near the photocatalysts
during the reaction, and that the phosphonate groups effectively served as a mediator for supplying
protons, resulted in the boosted hydrogen evolution reaction.
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