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Abstarct — An activated carbon-photo catalysis hybrid system is proposed for the treatment of VOC pro-
duced from paint booth, and its VOC removal performance is experimentally evaluated. Activated carbon
" tower is designed on the basis of the adsorption characteristics of toluene. Photocatalytic system is designed
as the series of TiO,/SiO, fluidized bed reactor and TiO,-coated filters. The present activated carbon-photo
catalysis hybrid system shows the VOC removal efficiency within 75~100% under different VOC species

and concentrations.
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Fig. 1. VOC formation in paint booth.
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Fig. 2. Process design concept of VOC treatment system.
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Table 1. Design requirements of activated carbon tower.

Item Quantity
Exhaust gas capacity 120 m*/min
Exhaust gas temperature 288 K
Design VOC concentration of the exhaust gas at paint booth outlet 100 ppm

Adsorbing material in tower
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Fig. 3. Adsorption potential for hydrocarbons',
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Table 2. Design specifications of activated carbon
tower.

ftem Quantity

Area of bed 333 m’ = 3m?

Required adsorbtion 04m
bed thickness

QGas residence time
Spec. of activated
carbon filter

0.67 sec

1500 mm(W) X 1050 mm(L)
X 2set=3.15m? = 3 m?

Journal of Energy Engineering, Vol. 14, No. 2 (2005)



136 ol - A -

Table 3. Design specifications of photocatalytic flu-
idized bed.

Items Quantity

Fluidized particle SiO,/TiO, particles with 3 mm diameter
and 20 kg gross weight
Minimum fluidization 1.0 m/sec
velocity
Photocatalytic lamp - Black Light Blue (UV-A lamp), 4 ea
- Lamp wattage: 40 W
- Lamp current: 042 A
- UV output: 7.8 W

- Average useful life: 5,000 hr
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Fig. 4. Photocatalytic fluidized bed and filter systems.
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Fig. 5. Reduction in the VOC of the exhaust gas
through activated carbon tower and photocatalytic
system with fluidized bed and filters (thinner-case).
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Table 4. VOC removal efficiencies for various hydro-
carbons.

VOC removal

No. VOC component efficiency (%)

1 2-propanone(Acetone) 100

2 Methyl acetate 94

3 2-butanone 100
4 Ethyl acetate 85

5 Tetrahydrofuran 100

6 Methyl isobutyl ketone 90

7 Toluene 63-84
8 Xylene 75-100
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