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Abstract: Photocatalytic degradation of trichloroethylene has been carried out with UV-illuminated TiO;-coated pyrex reactor in gas phase. Three
commercial TiO; oxides were used as catalysts. The effect of reaction conditions, initial concentration of trichloroethylene, concentration of oxidant
and light intensity on the photocatalytic activity were examined. Anatase-type catalyst showed higher activity than rutile-type, but P~-25 catalyst
showed the highest activity. The degradation rate increased with the decrease of flow rate and initial trichloroethylene concentration. It was
preferable to use air as an oxidant. In addition, reactants with the water vapor decreased the activity and the degradation rate increased with the
increase of light intensity, but it was very low with solar light. Photocatalytic deactivation was not observed at low concentration of trichloroethylene.

Keywords: photocatalytic degradation of trichloroethylene, TiOs-coated pyrex reactor, P-25, anatase, rutile catalyst
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6. Reactor

7. Sampling valve

8. Bubble flow meter
9. Gas chromatograph

1. Moisture trap

2. Mass flow controlier
3. Three way valve

4. On-off valve

5. UV lamp

Figure 1. Schematic diagram of experimental apparatus.
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Figure 2. Photocatalytic degradation of trichloroethylene over
various TiO; catalysts: C, = 22860 ppm, F =50 mL/min, W=05 g.
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Table 1. Physical Properties of Various TiOz Catalysts

Catalyst Surface Area (m%g) Band Gap(eV)
P-25 510 31

Anatase 101 32
Rutile 11 30

(a)

(b) (©

Figure 3. SEM micrographs for various TiO; catalysts: a)
P-25; b) anatase; c) rutile.
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Figure 4. Effect of flow rate on the photocatalytic degradation
of trichloroethylene over P-25 catalyst: C, =22860 ppm, W = 0.5 g.
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Figure 5. Effect of initial trichloroethylene concentration on the
photocatalytic degradation of trichloroethylene over P-25 catalyst:
W=05 g, F=50 mL/min.
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Figure 6. Effect of catalyst weight on the photocatalytic
degradation of trichloroethylene over P-25 catalyst: C, = 22860
ppm, F =50 mL/min.
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Figure 7. Effect of oxygen concentration on the photocatalytic

degradation of trichloroethylene over P-25 catalyst: C,= 22860
ppm, F =50 mL/min, W=05 g.
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Figure 8. Effect of H:O vapor concentration on the photo-

catalytic degradation of trichloroethylene over P-25 catalyst: C,
= 22860 ppm, F =50 ml/min, W=05 g.
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ppm, F =50 mL/min, W=05 g.
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