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Abstact — The photocatalytic reactor was designed to have improved efficiency by enhancing a light intensity of pho-
tocatalytic reactor using a reflector coated on the surface at the outer radius of annular shaped photocatalytic reactor. The
improved photocatalytic reactor performed to treat waste air containing malodor and VOC with the enhanced light inten-
sity, of which the effect on their removal efficiency was investigated. The intensities of illumination of the improved
photocatalytic reactor filled with porous silica-based media and nonporous glass bead media carrying photocatalyst were
observed to increase by 28.5% and 30.1%, respectively, compared to those of photocatalytic reactor without any reflec-
tor. Using the improved photocatalytic reactor filled with porous silica-based media and nonporous glass bead media
carrying photocatalyst, the removal efficiencies were enhanced by 2~3% and insignificantly, respectively. The removal
efficiencies of the optimized photocatalytic reactor with reflectors, filled with porous silica-based media carrying pho-
tocatalyst, were observed to increase by 26% and 60%, compared to those of photocatalytic reactor (i.e., 19% and 53%),
without any reflector, filled with nonporous glass bead media carrying photocatalyst, for hydrogen sulfide and toluene,
respectively. The roughness of used reflector surface was measured to be ca. four times as big as that of a commercial
mirror. However, their removal efficiencies are expected to be enhanced by increasing an light intensity resulting from
lowering the roughness of used reflector coated on the improved photocatalytic reactor in the future.
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Fig. 1. Schematic diagram of improved photo-catalytic reactor fed
with synthetic contaminated air containing hydrogen sulfide
and toluene.
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Table 1. Operating conditions of improved photocatalytic reactor

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

0.5L/min 1.5 L/min

H,S 25 ppm 0.5 L/min
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where C,; and C, denote the concentrations of toluene or hydrogen
sulfide of fed waste air and treated waste air, respectively.

ShH FEHREE 719 54 Y F8l542] A4 S (elimination
capacity) ¥ F3k(inlet loadyE 22t 2] (2)% (3)oll F3to] Axkst
et

Elimination capacity (g/m’/hr) = ﬁ’ )
T
3y = Ci
Inlet load (g/m’/hr) = = 3)
T

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 improved photocatalytic
reactor, obtained by dividing apparent volume of the media coated

with photocatalyst by feed flow rate.

Digital Instruments NanoScope

Scan size 10.00 pm
Scan rate 2.001 Hz
Number of samples 256
Image Data Height
Data scale 30.00 nm

[ view angle
Xt light angle

jLL]

< 0°
2 X 2.000 pm/div
Z 30.000 nm/div

YKH-foil
foil.1

Digital Instruments NanoScope
Scan size 10.00 pm
Scan rate 2.001 Hz
Number of samples 256
Image Data Height
Data scale 30.00 nm

[ view angle
X% light angle

L

X 2.000 pm/div
Z 30.000 nm/div

mirror.1

ol -

2-4. HIAFEEO| roughness S8

ddo) e BEokey] o)gel] Habe obnlio] Ty
NPAR O] sl Te0) AR T S AIE L0 HHE
scanning probe microscope(Digital Instrument, Nanoscope I1la)x
2] roughnesss 75151t

3. 20 EE

3-1. JHME HE0iHIEY (9| HE W S

3-1-1. HEARE-€] roughness 57347}

g 2 FZulnkgy] el FakE= shkblE md &
O] Aa2 EFE ¢ 4YE AE2 xS scanning probe
microscope (Digital Instrument, Nanoscope 111a)% Fig. 2a % b%}
o] olnjx|gkstar 2} 1Y roughnesss 793F3ich. 1 A3 vk
ARE 2 FE2 A4S ALY roughnesss 22t 2.3 nm 2

Zero Crossing Stopband Execute Cursor

Roughness Analysis

Summi t

Peak Surface Area

Image Statistics

Img. Z range 86.215 nm
Img. Mean 0.109 nm
Img. Raw mean -38.126 nm
Img. Rus (Rqd 2.879 nm

Img. Ra 2.341 nm
Box Statistics

Z range 86.215 nm
Mean 0.109 nm
Raw mean -38.126 nM
Rus (Rq) 2.879 nn
Mean roughness (Ra) 2.341 nm
Box x dimension 10.000 pm
Box y dimension 10.000 pm

Summit On Zero Cross. On Box Cursor

Cursor

Zero Crossing Stopband Execute

Roughness Analysis

Summi t

Peak Surface Area

Image Statistics

Img. Z range 19.966 nm
Img. Mean 0.161 nm
Img. Raw mean 57.038 nm

5.0 Img. Rms (Rq) 0.857 nm
Img. Ra 0.591 nm
Box Statistics
Z range 17.970 nm
2.5 Mean 0.270 nm
Raw mean 60.654 nm
Rus (Rq) 0.647 nm
Mean roughness (Ra) 0.496 nm
Box x dimension 9.102 pm
Box y dimension 10.000 pm

- . 0
0 2.5 5.0 ?.5 10.0pm
mirror.1
Peak On Summit On Zero Cross. On Box Cursor

(b)

Fig. 2. (a) Image of scanning probe microscope for the surfaces of mirror foil Coated with aluminium; (b) Image of conventional mirror plated

with silver nitrate.
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photo-catalytic reactor (optimized) packed with silica based
porous media and covered with reflector (triangle) or UV/
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