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Photocatalytic Degradation of Phenol in UV/TIO: Packed-bed System

Kil-Soon Park - Jong-Hwa Kim - Sang-Wha Lee'

Department of Chemical and Bio Engineering, Kyungwon University

ABSTRACT : The Photocatalytic activity was investigated with the increase of flow rate in a UV/TIiO, packed-bed system. The rate of phenol
degradation over UV/TIO; (dia.=5 mm) was increased up to 300 mL/min and reached a plateau beyond 400 mL/min. The bead photocatalysts
did not exhibit a distinct difference of the phenol degradation rate irrespective of corrosion rates of glass beads and TiO; coating amounts.
Degussa P25 exhibited a higher photocatalytic activity in comparison to other TiO, sols (Ishihara & N). The performance (activity and durability)

of UV/TiO; packed-bed system can be enhanced by the use of TiO;-coated glass beads instead of granular types that is easily attrited by
the shearing force of flowing fluids.
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Fig. 1. Configuration of recycling UV/TiO, packed-bed system.
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Fig. 2. UV-Vis spectra of phenol concentration over UV/TiO,
packed-bed system.

AL HE2A F 100 ppme] LBER AZA ALY
o 3 EY FHY Bt eI 2RE AEE AEYs
Al&E UVivis spectro-photometerE o] &35t 269 nmol A
A9 §E=E 235t AREES BHGQT. Fig 20
T E21E vhgo) AP A E}%*]Z_}ﬁi Hed 4%
AAH LR Froe AL BATT Jud, 2 29
ZA8 A= 300~400 nm FFohelA] o Eao] wt
£ 304429 927 B25A gyt

4. 8¢ A1t 3 J&

4.1, REN0 M2 UM (Granular-type) ZE0H2| 23l ¥

H@o] 2z 2 mm, 5 mmg! YA (granular-type) TiO, =
2 WS HE o MY Y& Fo B3 weETE =3
stk Fig. 39le UV/TIO, 34 #e HE A7ho)
HE9 FREE7 FEE(20~500 mL/min)Z yept
dl Ao FFel S5 wet Fastule &%)
sk AeE vehdglith 948 &0 F70] 5 mmel

o ¥ &
T o [ ]



ASlE 3] 400 mUmin o] elx Bush WgEEs}
F7heHA B W], H7gol 2 mme] BEwe
2B F7M0 e} B WSSt ASHoR
A% Uthl 390 dudos 188 A
299 330 BEY Bl BAAY SE7} o9 w2

°
A Ao

=

l

FAHE, o2 18 93 FF ol FelME
o ol B weE& Rt FUksA] g Aoz EHA
Qe et 2 mme) PAY FEW Bl whgo
49 T g9 8= 3A e g oz 84
g 4= e, o= 49 AdH(shearing force)yo| <8
AEE FEF= R o4 v PP FH9 Tiot &
48k whgol] Fsty] WiEroz As

=

o
rl

Zm

P

1.0 -
09 +
e 08 -
Q
Q
0.7 4 —e— 20mlmin
—v— 50ml/min
100ml/min L
200ml/min
0.6 - —4&— 300ml/min ‘\
—e— 400ml/min N
~a~ 500ml/min AN
»
0.5 T T T T T T T
0 1 2 3 4 5 6 7
Time (hr)
@

UVITIO, %7 987)1eA HEe) #4941

4o &
> g

=
A d

ki [

E U ALOI=0fl ME &S EHS

mm =718 FHH=E 10% HF(Hydroﬂuoric Acid)
AAZ B A BE RANSE 2PFeA
42y 1.759 wt%, 5.613 wit%, 9.399 wit%< 2
§ & AU FAE fEHEE S22
§°ﬂ A T Az 2 ZEHEE s
£33t Fig. 4@l =9
= pm, 1—,—%*8 400 mL/minC. 8 §-X)stHA]
9 DY B e e, Fves)
Q7 olge AgdE B W = Aol
FA GERGR] gokth Ty Fae] ¢ B fejul=d
293 A9l B Bg FE7 49 Dol

e 2 o g
[+]

7]

T

B R > oo B
cEO M orx Nl v
Wﬂﬂwﬁﬁ
1 o
r=2od
T g

goﬁL’

-oox:

i

='=‘.=

f

é

2

1.0 1

0.9 -

0.8

cic,

0.7 —e— 20ml/min
- 50mi/min
« - 100mi/min

200mi/min

—&— 300mi/min N
-+ 400ml/min e
< 500mlfmin ®

0.6 -

0.5 T T T T T T T

Time (hr)
(b)

Fig. 3. Photocatalytic degradation of phenol over UV/TiO, packed-bed system with irradiation time at various flow rates: (a)
TiO; granular beads (ST-A31, dia.=2 mm), (b) TiO, granular beads (ST-B01, dia. =5 mm).
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Fig. 4. Photocatalytic degradation of phenol over UV/TiO, packed-bed system with irradiation time at 400 mL/min: (a)
TiOx(STS-02)-coated glass beads at different corrosion rates, (b) TiOxSTS-02)-coated glass beads of different sizes.
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Fig. 5. Photocatalytic degradation of phenol over UV/TIiQ; packed- bed system at 400 mL/min: (a) TiOx(Degussa P25)-coated glass
beads of different coating amounts, (a) TiO,-coated glass beads of different types.
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Fig. 6. X-ray diffraction patterns (A =anatase) of TiO, calcined at 450°C: (a) TiOMixed alcohol), (b) ST-BOI(Ishihara), (c) Degussa
P25.
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