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Catalytic Wet Air Oxidation of Phenoic Wastewater Using

Ce02 as the Catalyst--Study on the Effect of Reaction

Conditions and Reaction Kinetics
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For catalytic wet ar oxidation of
phenolic wastewater, using CeO, as the
catalyst, there appeared a maximum rate of
phenol conversion and TOC conversion as
the catalyst loading increased. With phenol
concentrations in the range of 400 mg/L to
2500 mg/L and oxygen pressure of 0.5 MPa
or 1.0 MPa, the optimal catalyst loading was
1.0 g/L, while it was 2.0 g/L a an oxygen
pressure of 1.5 MPa With a phenol
concentration of 5000 mg/L, the optima
loading was 2.0 g/L for all oxygen pressures
tested. Catalyst loading influences the
reaction via the free-radical chain reaction
involved in the catalytic wet air oxidation
(CWAO) of phenol. Regarding oxygen
pressures, at a phenol concentration of 400
mg/L, the influence of the tested pressures
was negligible, while the effect was
significant for higher concentrations of
phenol. The effect of oxygen pressure on
TOC conversion was more profound,
especiadly at a higher phenol concentration.
At apressure of 1.5 MPa, the CO, selectivity
was as high as 90% even for a concentration
of 5000 mg/L. As was expected, increase of
reaction temperature shortened the time taken
to reach 50% phenol conversion.
Furthermore, the kinetic study shows that

initial rate equation is: R, = ky ~ [Ph]****~
WOS08 © . 0911 hile it is Ry = K,
[Ph]*® © W°® based on the free-radical

involved reaction mechanism.
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