Decomposition of gaseous contaminants by
photocatalytic reaction of titanium dioxide
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In order to maintain high-level air quality in an isolated space, where various organic vapors are releaged
from various building materials, it is necessary to equip it with an air—cléaning system. The present work is
aimed at developing an effective titania-photocatalytic reactor that decomposes volatile organic compounds
(VOCs) inair.

The practical application of titania-based photocatalytic system requires the development of reactor which
is capable of being readily scaled up. A novel design utilizing a mixture of glass beads and titania-coated
particles are used in a packed bed configuration. A detailed phenomenological »model to predict degradation
rates of gas phase organic species is establishea by introducing parameters which are obtained by the
experiments performed in differential bed reactors. As a result, the present model successfully described the
experimen@ data. The employment of glass beads with titania particles increased the fractional surface area of
utilization to 0.66, indicating that a large fraction of the surface is being irradiated. These configurations can
therefore be scaled up for use in larger scale applications.

The effectiveness of cation introduction and corona discharge into/with photocatalytic reaction is also
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studied in order to enhance the decomposition efficiency. As a result, it was found that the introduction of

cations is effective to promote the phtocatalytic reaction and that the combination of photocatalytic reaction with

-

corona discharge achieves a stable decomposition of toluene.
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Fig.1 Change in reaction rate with light intensity

at the surface of packed bed.
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Fig.2 Change in reaction rate with toluene concentration
at the surface of packed bed.
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