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Toluene Removal from Air by Titanium Dioxide (TiO,) in Photocatalytic Reactor
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Abstract

Air pollution caused by releasing of toluene, volatile organic compounds (VOCs), is an
important environmental problem effect to environment and human health. The toluene emission
indirectly influences climate change as the formation of the greenhouse gas in the presence of
nitrogen oxides. Therefore, efficient and economical of air pollution treatment has increased attention.
Photocatalytic oxidation is one method that can degrade the toluene using titanium dioxide (TiO,) as a
catalyst. Therefore, this study was to investigate in preparation of the catalyst by sol-gel technique and
determination of toluene removal efficiency in waste air by the photocatalytic plug flow reactor. The
reactant mole ratio {titanium isopropoxide (TIPO):2—Propancl) for TiO, sol-gel formation was 1:40.
The sol-gel of TiQ, was deposited to form thin films on the substrate of fiberglass by dip-coating and
calcined at temperature of 500°C to transform to anatase phase. The toluene concentration in the waste
air used in the photocatalytic reactor study was controlled at 100-700 ppm. The dependency of the
toluene removal efficiency on several key influence factors was studied\in the photocatalytic reactor.
The lower air flow rates favour higher degree of toluene disappearance with constant reaction rate.
The percent of toluene removal decreased with the increase in toluene inlet concentration and air flow
rate. The increasing in catalyst loading and UV light intensity was increase the toluene removal
efficiency. All the results illustrate that all studied parameters play an important role in the oxidation
of toluene. The catalyst could be regenerated by UV irradiation to give a constant toluene removal
efficiency. The optimal conditions were relative humidity of 20-40%, 6 UV lamps (48 W), air flow
rate of 2.3 I/h, and catalyst loading of 9 g/l with the highest toluene removal efficiency of 60% and

oxidation rate of 3.5 mol/mJ.h.
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