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Determination of Operational Parameters for TCE Degradation in Photocatalytic Oxidative

Reactors
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ABSTRACT : The objectives of this study are to manufacture an efficient TiO, photocatalyst and to delineate
optimum operational parameters for TCE (trichloroethylene) degradation in a photocatalytic oxidative reactor.
The TiO; photocatalyst, irradiated by 365 nm UV light, is expected to increase degradation of TCE in solution
by a series of photocatalytic oxidations in the reactor. A new membrane TiO; photocatalyst was eventually
developed by coating a mixture of Davan-C(0.24 wt%) and PVA(0.16 wt%) on the surface of slips using the
slip-casting method. Results show that increase in the number of coating of TiO; sol on surface of photo-
catalysts and in the surface thickness improved the endurance and photocatalysts, but these physical modi-
fications caused significant decrease in the overall degradation efficiency of TCE. Pre-aeration or recirculation
of the influents to the reactors containing TCE increased degradation efficiency of TCE. The optimum operati-
onal conditions for the surface area of photocatalysts and UV light intensity appeared to be 1.47 mL/em’ and
225 W/cm2XI00, respectively, in the reactor. Based on the overall experimental results, the photocatalytic
oxidation of TCE with the new membrane TiO, photocatalyst is found to be very effective under the opera-
tional conditions delineated in this study.

Key words: TiO;, photocatalytic oxidation, trichloroethylene.
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Table 1. Major composition of TiO; slips

; Starting Materials
tem
TiO, Powder HO  Davan-C PVA
Composition (%) 498 498 024 016
Y. .
Source PuTee & Vanderbilt Pure Chem
Avg, Parrticle Water o Co
Diameter : 0.2 pm ' '
Table 2. Characteristics of catalysts
T f
Ttem ype of catalyst
Standard 2 Coated 4 Coated  Thick
Length (mm) 120 120 120 120
Diameter (mm) 14 14 14 14
Thickness (mrmm) 1 1 1 15
Weight (g) 10 10 10 15
No. of Coatings 1 2 4 1
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Fig. 3. TCE residuals with respect to the number of coatings
(UV = on, loading rate = 217 ml/cm’, preaeration = 10 min).
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Fig. 4. TCE residuals in response to the age of catalysts (UV
= on, loading rate = 0.98 ml/cn’, preaeration = 10 min).
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Fig. 5. TCE residuals in response to preaeration (UV = on,
loading rate 0.98 ml/cm’).
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Fig, 6. TCE residuals in response to preaeration (UV = off,
loading rate 0.98 ml/cm’).
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Fig. 7. TCE residuals in response to recirculation (loading
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Fig. 8. TCE residuals in response to surface loading rate (UV
= on, preaeration = 10 min).
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Fig. 9. TCE residuals in response to UV light intensities (UV
= on, loading rate = 0.98 mI/cm2, preaeration = 10 min).
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Fig. 10. TCE residuals with respect to initial TCE concentr-

ations (UV= on, loading rate = 0.98 ml/cmz, preaeration = 10
min).
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