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Abstract

Volatile organic compounds (VOCs) are the typical indoor pollutants emitted from the
furniture and clean agents in recent years of Taiwan. It is interesting that those VOCs
could cause obvious effect on human health since human being stay in house for a long time.
It is important to control those emitted VOCs and to understand the performance of control
strategies, especially the most effective control techniques- TiO»/UV control system. This
study evaluated the performance of a photo-reactor packed with TiO,/Glass that was
initiated by the UV irradiation to decompose toluene and ethyl benzene and xylene (TEX)
for indoor VOCs control. As a result, the degradation efficiency of TEX depended on
packing materials and according to the sequence as follows: UV/TiO,/glass > UV/glass
> TiO,/glass. It is also important to understand the influence of operation parameters,
such as species, concentration, temperature, humidity and flow rate etc., on the degradation
efficiency. Therefore, the aim of this study is to assess the performance of TiO,
photo-catalyst reactor under different conditions. This study compared the control
efficiency of the commercial TiO, material, Degussa P-25, and the self-made TiO, material,
TiO,/Quartz. The results showed that the control efficiency, up to 99%, of UV/TiO,
system was much larger than that, 12.3%, of TiO, system only. Furthermore, the toluene
with the largest control efficiency, 90.5%, was the most easily controlled VOCs among the
three species. The control efficiency of the other two kinds of VOCs, xylene and ethyl
benzene, were only 73.6%. Additionally, the control efficiency of UV/TiO, system

increased with the increase of relative humidity and exchange rate of waste gas.
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Table 1: The parameters of TiO, photocatalytic reactor for decomposing VOCs

Hr =¥
Nt PR B ’égl%
B4 (ppm) 2-4-6-8-10
5% (%) 30507090
R (C)) 15~25+35
i £ (L/min) 3-5-7-9
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Figure 1: The research diagram of this study.
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Figure 3: Control efficiency of toluene with photo-catalyst packing bed.

Experimental conditions: case (a): 150 g TiO,/glass;
case (b): UV (A 365) = 1.67 mWem’2, 50 g glass;
case (¢): UV (A 365) = 1.67 mWem?, 50 g TiO,/glass.
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Figure 4: The comparison of VOCs control efficiency under two kinds of gas exchange rates.
Experimental conditions: C, = 6ppm (initial concentration), RH =909, T =298 K,

catalyst amount = 50 g TiO,/glass, flow rate = 3 and 5 L min™.
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Figure 5: The comparison of control efficiency under different initial concentration.
Experimental conditions: Co =2, 6 and 10ppm, RH =909, T =298 K,

catalyst amount = 50 g TiO,/glass, flow rate = 5 L min™'.
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Figure 6: The comparison of control efficiency under different temperature.

Experimental conditions: Co = 6ppm, RH =909, T =288, 298 and 308 K,

catalyst amount = 50 g TiO,/glass, flow rate = 5 L min™.
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Figure 7: The comparison of control efficiency under different relative humidity.
Experimental conditions: Co = 6ppm, RH = 30, 50, 70 and 909, T =298 K,

catalyst amount = 50 g TiO,/glass, flow rate = 5 L min™'.
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Figure 8: The comparison of ethyl benzene control efficiency under different gas flow rate.
Experimental conditions: Cy = 6ppm (initial concentration of ethyl benzene), RH = 90%,
T =298 K, catalyst amount = 50 g TiO,/glass,

flow rate =3, 5, 7and 9 L min™".
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