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Abstract : Aromatic pollutants(benzene, toluene, ethylbenzene and xylenes) were photodegraded by using a UV oxidation
and the rates of degradation were investigated under various reaction conditions. Each of the solution containing 50 ppm
benzene, 150 ppm ethylbenzene and 250 ppm xylenes was found UV-photodegraded over 90% in 1hour of reaction time,
wheras the only was 43% of degradation was obtained with 350 ppm toluene solution. A single component solution was
more degradable than a mixed component solution and benzene was almost photodegraded at a pH 40, 64 and 100 after
reaction time is 1hr, ehtylbenzene was photodegraded about 92 %(pH 4.0), 90 %(pH 64) and 91 %(pH 10.0), xylenes was
photodegraded about 95 %(pH 4.0), 90 %(pH 6.4) and 92 %(pH 10.0), but toluene was photodegraded about 80 %(pH 40), 43
%(pH 6.4) and 70 %(pH 10.0), respectively. Kinetics studies show that the rate of decay in TOC(total organic carbon) were
pseudo first-order rate except ethylbenzene, and then we could evaluate mineralization rate constants(k) of aromatics.
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Table 1. Purge & Trap Parameters

- Purge gas : 20 mL/min.(He gas)

- Purging time : 8min

« Dry purge time : 2min

- Desorb preheat 1180 C

+ Desorb :1min at 18 T

- Bake :10min at 225 C
Autosampler : Tekmar 2016
Purge & Trap Concentrator : Tekmar 3000

Table 2. The Value of Decay in TOC Compared to
Decay in VOCs by UV Irradiation

CeHs | CeHsCHs | CeHsCoHs | CeHa(CHa)z
A = Photodegradational

980 | 800 0 0
rates of VOCs [%]. % %
B = Removal rates of

76. 75.0 0. i
Org. Compounds [%]. 0 5 890
A - B values [%]. =
Productional rates of
byproducts or inter- 22.0 5.0 155 12.0
mediaters.
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Fig. 2. Photodegradation of aromatics with UV irradi-

ation(Volumn : 1000 mL).
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Fig. 3. Photodegradation of mixing solution(benzene
and ethylbenzene) with UV irradiation(Volumn

11000 mL).
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Fig. 4. Photodegradation of mixing solution(benzene
and xylenes) with UV irradiation(Volumn :
1000 mL).
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Fig. 5. Photodegradation of mixing solution(benzene
and toluene) with UV irradiation(Volumn :

1000 mL).
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Fig. 6. Photodegradation of mixing solution(benzene,
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irradiation(Volumn : 1000 mL).
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Fig. 8. Mineralization of benzene(50ppm) with UV
irradiation(Volumn : 1000 mL).
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Fig. 9. Mineralization of toluene(350ppm) with UV
irradiation(Volumn : 1000 mL).
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Fig. 10. Mineralization of ethylbenzene(150 ppm) with
UV irradiation(Volumn : 1000 mL).
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Fig. 11. Mineralization of xylenes(250 ppm) with UV
irradiation(Volumn : 1000 mL).
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Table 3. The Relationship of Time and TOC Concen-

tration
VOCs Time [hr] Cao / Ca In(Cao / Ca)
1 1.20 0.16
2 1.7 057
Benzene
3 255 0.4
4 452 151
1 150 041
2 2.04 071
Toluene 3 315 115
4 394 1.37
1 1.35 0.30
2 242 0.89
Ethylbenzene 3 263 097
4 1.27 1.98
1 155 0.44
Xylene 2 232 0.84
3 441 1.48
4 7.69 2.04

Table 4. The Mineralization Rate Constants(k) of VOCs

VOCs k [hr']
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Fig. 12. The relationship between time t and In(Cao/Ca).
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