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Thesis Title: “Treatment of toluene vapor using fluidized

photocatalysis and photolysis processes”

By Mr.Mapichit Yamsai
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ABSTRACT

This research involves treatment of toluene vapor, which is generally found in indoor air
environments. In this study, toluene vapor was treated using advanced oxidation processes;
photolytic process and fluidized photocatalytic process. Sets of experiments were conducted in a
air contaminated modeling room to compare toluene removal efficiencies between the two
processes. The catalyst used in fluidized photocatalytic process was the P25 Degussa titanium
dioxide and the energy source was UV-C lamps with wavelength of 256 nm. The impacts of
toluene removal considered in the fluidized photocatalysis include the impact of catalyst dosage,
the impact of flowrate of toluene and air mixture, and the impact of initial toluene concentration
in the room. For photolytic process, the impact of flowrate of toluene and air mixture, and the
impact of initial toluene concentration in the room were studied. The duration times used in all
experiments were kept constant at 300 minutes. From the results, it was found that toluene
removal efficiencies using the fluidized photocatalytic process were in the range of 10 - 20 %.
The removal efficiency of 20% was obtained at the flowrate of 3 L/min, the catalyst dosage of 0.5
g, and the initial concentration of 130 ppm. For the photolytic process, toluene removal
efficiencies ranged from 1 — 2 % at the flowrate of 3 L/min and the initial concentration of 130
ppm. In conclusion, the fluidized photocatalytic process yields the higher performance in toluene

vapor treatment as compared to the photolytic process.
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