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Abstract : Experimental data and model prediction was combined to quantify the enhancing effiecency of O, on
the photocatalytic oxidation of phenol. Titanium dioxide was immobilized onto spherical activated carbon ( AC)
particles via the sol — gel coating method. The isotherms of original AC and photocatalysts ( TiO, - AC) an-
nealed at 500 °C for phenol were measured. The results showed a reversible adsorption of phenol onto both
kinds of particles at 25 °C, which agrees well with the Freundlich adsorption isotherm in the dilute solution.
Five oxidation processes, namely O;, UV/0,, UV/0,/AC, TiO, - AC/UV/0, and TiO, - AC/UV/0,, for
phenol degradation in fluidized bed were compared and the photocatalytic ozonation was found to give the high-
est phenol conversion because of the combined actions of homogenous ozonation in the liquid phase, heteroge-
neous ozonation on the surface of catalyst support, and heterogeneous photocatlytic oxidation on the TiO, cata-
lyst surface. The experimental data of UV/0,/AC process were used to determine the heterogeneous photolytic
ozonation reaction rate constant. Predictions of the proposed model were compared with experimental results for
the photocatalytic ozonation of phenol in the fluidized bed. The global photocatalytic oxidation constant was
found to be enhanced by 14. 8 times in photocatlytic ozonation process with ozone as the scavenger compared
with the photocatalytic oxidation process with oxygen as the scavenger.
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