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Abstract

In this study, the photocatal ytic decomposition characteristics of single toluene, toluene mixed with benzene, toluene
mixed with acetone, and toluene mixed methyl mercaptan (MM) by UV reactor ingtalled with TiO,-coated perforated
plate were studied. The photocatalytic decomposition rate of single toluene, toluene mixed with benzene, toluene mixed
with acetone, and toluene mixed with MM fitted well on Langmuir-Hinshelwood (L-H) kinetics equation. The
maximum elimination capacity was obtained to be 628 g/m’d for single toluene, 499 g/m*d for toluene mixed with
benzene, 318 g/m3-d for toluene mixed with acetone, and 513 g/m3-d for toluene mixed with MM, respectively. The
negative effect in photocata ytic decomposition of toluene are found to be in the order of acetone>benzene>MM.
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Table1. Analysis conditions of gas chromatography

GC DONAM DS 6200
Detector FID (Flame lonization Detector)
Oven temperature 100 0C
Injector temperature 250 0C
Detector temperature 200 0C

Flow rate 30:30:300(N2: H2: Air)
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Fig. 2. Effect of inlet concentration of toluene on the removal
efficiency of toluene (concentration of competing
vapor = 95 mg/m®, linear velocity = 3.9 m/min).
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Fig. 3. Variation of reaction rate of toluene as a function of
inlet concentration of toluene for single toluene,
toluene mixed with benzene, toluene mixed with
acetone, and toluene mixed with MM.

Table 2. Comparison of L-H kinetic parameters obtained from
regression of the experimenta results

voC k, mg/m® - s r?
S 8.64 0.991
M. 7.30 0.999
Mria 3.78 0.997
MT+mm 741 0.996

S: singletoluene

Mg : toluene mixed with benzene
Mrt+a : toluene mixed with acetone
Mr+mm : toluene mixed with MM
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Fig. 4. Comparison of the dimination capacity for single
toluene, and toluene mixed with benzene, toluene
mixed with acetone, and toluene mixed with MM.

Table 3. Comparison of maximum elimination capacity and
impact factor for single toluene and toluene mixed
with benzene, acetone, and MM

e | e

S 628 1
Mrs 499 0.61~0.79
Mia 318 0.47~0.53
Mrmm 513 0.67~0.81
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