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Abstract

In this paper, a novel plasmonic photocatalytic reactor which composed of
silver nanorings photodeposited onto a Titanium dioxide (TiO,) thin film in a
multilayer rotating-disk system has been investigated using three-dimensional
finite element method. Simulation results show that the proposed structure can
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confine the field in a volume well below the diffraction limit and exhibit much
higher photocatalytic activity in a wide range of incident angle of light that are not
observed for the same case without the silver nanoring on the SiO, surface. The
enhanced electric field region and intensity could be expanded as the inner
diameter of silver nanoring and incident angle of light increased. Upon
implementing a device that took these design considerations into account, the
measured photocatalytic activity under near ultraviolet illumination of such a
plasmonic photocatalyst was enhanced by a factor of 7.

Key Words: finite-element method, plasmonic photocatalytic, multilayer, silver
nanorings, rotating-disk.
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