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Abstract

Titania photocatalytic oxidation reactors were studied to investigate degradation efficiencies of hydrocarbons. In
general, it is well known phenomena that thin layered titania oxidizes most of hydrocarbons to carbon dioxide and
water under UV light. In this study. degradation efficiencies were measured due to changes in reactor structures.
UV sources, the number of titania coatings, and various hydrocarbon chemicals. [t was proven that gas degradation
efficiencies are related to such factors as UV transmittance of coating substance. collision area of surface, and gas
flow rate. For packing type annular reactor, about 98% degradation efficiency was achieved for propylene of 500
ppm level at a flow rate of 100 ml/min. Several gases were also tested for double-coated titania thin film under the
condition of continuous flow of 100 ml/min and 365 nm UV source. It was shown that degradation efficiencies
were decreasing in the order: C:He. n-CsHio, C2Ha. C2Ha. CeHe and CoHe.
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Fig. 1. The structure of continuous annular type photo-
catalytic reactor.
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Fig. 2. Schematic diagram of whole reaction system including measurement system.

Table 1. Sample gas, concentration, m/e, and sensitivity
used in the study.

Table 2. Test conditions of substrate material and light

Gas Initial concentration /e Sensitivity
i (ppmv, air balance) (V/mbar)
Acetylene 506 26 116.6
Ethylene 340 27 56.2
Ethane 519 27 394
Propylene S14 41 79.7
n-Butane 509 43 127.9
Benzene S00 78 157.3
Toluene 283 91 181.4
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Fig. 3. Effects of substrate materials of TiO; thin film and
light sources on the degradation efficiency of
propylene in in tube type reactor. Sample gas was
Cs3Hs of 514 ppm and its flow rate 100 mi/min, res-
pectively.
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