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ABSTRACT: This study has been numerically conducted to investigate the removal effici-
ency of Volatile Organic Compound (VOC) in photocatalytic micro-reactor. This study has
placed emphasis on the improvements of the working condition of photocatalytic micro-reactor.
The micro-reactor consists of 19 microchannels with a rectangular cross-section. For the
validation of the current numerical study, a computation has been carried out to simulate an
existing experimental study on the cylindrical reactor, which has shown a good agreement.
The degradation characteristics with different inlet concentrations and velocities have been

obtained. The current results can be used for the design of advanced photocatalytic micro-
reactor.
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Fig. 1 Schematic diagram of the element of
reactor.
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Fig. 2 Cross-section of each channel.
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Table 1 Conditions for numerical analysis

Temperature 300K

0.002m/s, 0.004m/s, 0.006m/s, 0.008m/s, 0.01
m/se FLE 52 FUHT AEE A o
of Bde] ZYA FEujo] o8 TCEZL 4% &
HA Fo 32 wiHduch d71A, Fpge
2 E3sE TCEY ¥-84(stoichiometry)2 Tt
&3 2

C2HCI3+15 02+H20 — 2 CO2+3 HCI
TCES} Ti0:z¢] wrgwo|XE Wangol AAE

t}2-¢] Langmuir-Hinshelwood #r¢-&54%2 2}
|33

r=kol*

K, C, K,C,
1%r )( 4~r (4)

1+ K,C. + K,C, \ 1+ K,C, + K,C,

4714, C.& TCEY H=ol1, C,& H09 ¥k
olt}, 183, ko= W9 Axe] FAE WEE A

, o= Z]#—)g'v?’ Kl, Kg, Kg, K4“E‘ Langmuir

ko =2.9178 umol/m2 -+ (mW/em)*
a =061

K, =01074 M

K, =0.0005 .M '

Ky=02281 uM "’

K,=0.3955 uM '
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Table 2 Material properties of reactants and

Vinie: =0.002 m/s, 0.004 m/s,
0.006 m/s, 0.008 m/s,
Inlet 0.01 m/s
CCJH ¢1,=~ 100 ppm, 200 ppm,
300 ppm
I=5mW/cm’®
L-H equation

UV intensity
TiOz2 coated wall

products(S)

Molar | Diffusion
Formula| mass coeff:izcient

(kg/kmol)| (m'/s)
Trichloroethylene | C2HCI3 1314 |[8.79% 10_06
Water vapor H:0 | 18016 |267x10°%
Oxygen Oz 32 |210x107"
Carbon dioxide | CO: | 4401 |166x10°%
Hydrogen chloride| HCl | 3647 |1.87x10™"
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Fig. 3 Three dimensional computational grid.
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Fig. 4 Schematic diagram of cylindrical reactor.
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Fig. 5 The concentration distribution with the
position.
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Fig. 6 Concentrations of TCE with different
inlet velocities.
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Fig. 7 Removal efficiency of VOC with dif-
ferent inlet velocities.
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