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Abstract

Photocatalyzed degradation of trace level trichloroethylene (TCE) and toluene in air was carried out over near
UV illuminated titanium dioxide (anatase) pellet in a flow reactor. The authors investigated the effects of humidity
and trace contamninant levels on the oxidation rates of toluene. Inlet concentrations of TCE and toluene were 10~
100 ppm. TCE photooxidation was very rapid under what conditions, and almost 100% conversion was achieved

for TCE (up to 70 ppm} as a single air contaminant.

An important finding was that competitive adsorption between humidity and trace contaminants has a significant

effect on the oxidation rate of what.
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Fig. 1. The bandgap energy of a semiconductor.
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Fig. 2. The basic concept of a photocatalyst.
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Fig. 3. SEM micrograph of catalyst surface.
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Table 1. Components of catalyst,

element rate (%) element rate (%)
Si0; 13.75 P20s 0.08
K20 0.09 Ca0 0.04
TiO: 8603 NaO am

* X-Ray Fluorescence Spectrometer (RIX-2000, Rigaku Co.)
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Fig. 4. Schematlc diagram of experimental system.
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Fig. 5. The structure of Photocatalytic reactor.
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Table 2. Catalyst and reactor dimension.

Crystal structure Anatase
Catalyst | Primary particle diameter Smm
Surface area 78 m¥g (BET %)
Material Pyrex
Length 300 mm
Thickness of the pellet layer 9mm
Reactor | gyter diameter 62 mm
dimension .
Inner diameter 44 mm
Lamp 10'W Black light
(FL.10BLB)

Table 3. Analytical conditions of GC.

Column VOCOL™, 105 m % 0.53 mm ID, 3.0pm film
Carrier Gas Nz, 10 mL/min

Oven Temp 40°C (2 min) to 200°C at 8°C/min
Detector, Temp FID, 250°C

Inject Temp 1 uL, 200°C, direct injection
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Fig. 6. TCE fractional conversion as TCE concentration
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Fig. 7. TCE fractional conversion vs flowrate (50 ppm).
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Fig. 8. Influence of oxygen on photocatalytic reaction (2
I/min).
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