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Abstact — The effect of photocatalyst-carrying media porosity on the photocatalytic removal efficiency of malodor and
VOC of waste air was evaluated when the photocatalytic removal efficiency of porous silica-based media was com-
pared with that of glass bead as control. The amount of photocatalyst coated on the surface of porous silica-based media
was observed to be 1,716.3 pg/cm?, which was 250% as much as that of nonporous glass bead (control) of 670 pg/cm?.
The removal efficiencies of hydrogen sulfide and toluene in case of porous silica-based media were observed to be 22%
and 82%, respectively, while the removal efficiencies of hydrogen sulfide and toluene in case of nonporous glass bead
media were observed to be 19% and 53%, respectively. Therefore, the removal efficiencies of hydrogen sulfide and toluene
increased by 16% and 55%, respectively, when the removal efficiencies of porous silica-based media were compared
with those of nonporous glass bead media. Thus the increment ratio of the removal efficiency of toluene was observed to
be 3.4 times higher than that of hydrogen sulfide.
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Fig. 1. Schematic diagram of UV/photo-catalytic reactor fed with syn-
thetic contaminated air containing hydrogen sulfide and toluene.
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Fig. 2. XRD analysis of TiO, photocatalyst obtained by calcination
of P&T-31C at 450 °C [Nanopac].
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Table 1. Characteristics of porous silica-based carrier

Description Unit Specification
BET Surface Area m*/g 114
Pore Volume ml/g 1.01
Bulk Density g/ml 0.42
Average Pore Diameter nm 28.7
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A% anatase F] 955 1o] 3L Stk
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Table 2. Operating conditions of photocatalytic reactor

Pollutants in Feed Blower Air Total
waste air concentration rate flow rate air rate
Toluene 50 ppm 0.5 L/min . .

K 0.5L/min 1.5 L/min
H,S 25 ppm 0.5 L/min
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Removal efficiency (%) = ?2)
where C; and C, denote the concentrations of toluene or hydrogen
sulfide of fed waste air and treated waste air, respectively.

A P=unk-g7] 9] 25l W 23l<E4 0] A4/ 5 (elimination
capacity) 2 H-Sk(inlet loadys 22+ 4 (32} (4= AXFSFATE

L . C,-C
Elimination capacity (g/m’/hr)= =

. (©)

Inlet load (g/m’/hr) = %’ “)
where 1) C; and C, denote the concentrations (g/m’/hr) of toluene
or hydrogen sulfide of fed waste air and treated waste air, respectively;
2) 1 denotes empty bed contact time (hr) of photocatalytic reactor,
obtained by dividing apparent volume of the media coated with
photocatalyst by feed flow rate.
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Fig. 3. (a) TiO, particle; (b) Raw surface of porous silica-based media; (c) Surface of porous silica-based media impregnated with titanium-
alkoxide sol and calcined, observed by field emission scanning electron microscope (Hitachi, S-4300).
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Fig. 5. Time-evolution of toluene concentration at the exit of UV/
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