Korean Chem. Eng. Res., Vol. 44, No. 3, June, 2006, pp. 300-306

REE FEYINSH(FB-CVD)OR HIZTp A0 HAISE 1|=o)
TR W2 HHSA

ULt - 0|58 - HiE’ - ZURIL* - HlofS*

o7 |EAT e HPAIARIATATE
305-343 OIAA] §739- s 71-2
*'?‘J%.‘ﬂ%L%EHﬁ” A A F -

330708 E HekA] WBHA 7Hde] 307

(200541 52 112 H<4, 20065 49 102 A=)

Photocatalytic Activities of Titania Deposited Beads by FB-CVD
as Operation Variables

Nam-Yun Lim, Seung Yong Lee, Jachyeon Park’, Jini Kwak* and Hai Woong Park*

Clean Energy System Research Center, Korea Institute of Energy Research, 71-2, Jang-dong, Yuseong-gu, Daejeon 305-343, Korea
*Department of Material Engineering, Korea University of Technology and Education, 307, Gajeon-ri, Byeongcheon-myun,
Cheonan-city, Chungnam 330-708, Korea
(Received 11 May 2005; accepted 10 April 2006)

2 o

fres BV TR BAY] T, fres 7] viR-e 2%, oY T8 &i%% 9 ofE 7 =4

)\qp_ g]_}\]y]u;] Jd—A&UHﬂ_ H]—U]-_E/G—E] ]j]l:_‘ 7¢“ o]— Il XﬂZE] :g— _IUH_TLF/]OH]EO =
Zx718 AXEIe. Alxdt FEllol tiste] FE-SEM, XRD 18]l XPS #4418 6”5}9@, N o E
Sefsl=e] Falsele Zgsto] FABICh B} ueks ke v)me) pE-SEM ¥4 3k ek v gle) e}
Uok= ulwa] wizisiA 22=1905, Aalot 919 Blehok= QIape] Fels ZHEon] dfut 919 Elepops
APFE olFH YL FeId 5 ATk el e 2 A Ao WA Ao} L= 600°C,
UAE 5 torrol] Az ] obHIESeEl = Bisl) WolA T e B wAT, Ak HFS 2 Y

& wRA) o= Ao ek

o
‘%
fo
"oz o
I
)
o
fi
)
A
2

Abstract — Photocatalyst deposited beads were prepared by fluidized bed chemical vapor deposition (FB-CVD) under
various operating conditions of substrates, bed temperature, pressure, and oxygen concentration. Photocatalytic degra-
dation of acetaldehyde was carried out to determine the optimum operating condition of prepared photocatalysts. They
were characterized by using FE-SEM, XRD, and XPS. From the FE-SEM photographs, it was found that the surfaces of
titania-coated beads were covered with crystal form, particle form, and slick form of titania on alumina, silica-gel, and
glass beads, respectively. From the result of photocatalytic degradation of acetaldehyde, it was found that prepared tita-
nia/alumina beads at 600 °C, 5 torr showed superior performance to others, and oxygen flow rate has no significant effect.
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Table 1. Possible substrates and coating materials in FB-CVD

Coating materials Substrates

niobium (Nb), tantalum (Ta), rhenium
(Re), molybdenum (Mo), tungsten (W),
platinum (Pt), palladium (Pd), iridium
(Ir), ruthenium (Ru), lead (Pb), zinc
(Zn), silver (Ag), copper (Cu), nickel
(Ni), cobalt (Co), iron (Fe), titanium
(Ti), zirconium (Zr), hafnium ( Hf),
aluminum (Al), magnesium (Mg),
silicon (Si), boron (B), chromium (Cr),
most of their carbides, oxides, nitrides,
intermetallics

metal powders, boron carbide,
silicon carbide, alumina (Al,Os),
diamond, tungsten carbide,
titanium nitride, titanium
diboride, silicon carbide
whiskers and platelets, tungsten,
carbon, milled carbon fibers,
intermetallics, oxides, hollow
carbon, glass, ceramic spheres
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Fig. 1. schematic of apparatus for fluidized bed chemical vapor dep-
osition(FB-CVD).
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Table 2. Preparation conditions and variables of FB-CVD
Substrate

Alumina, Silica gel, Glass Beads

Gas 1l Ar 300~650 425~475 450~490
as flowrate 7 0 o 0-400 200
[cc/min]
With precursor 100
Pressure [torr] 5,10, 30

Temperature [°C] 400, 500, 600, 700
Deposition time [hr] 0.5~8
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Fig. 2. Apparatus for photocatalytic degradation of acetaldehyde in
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Fig. 6. Crystalline phases of titania deposited on glass beads as proved
by XRD (A: anatase, R: rutile).

500000 (@)
400000 1%,
% 300000 L'““’t
2 .
3 200000
)
100000
R e e B e S e e e S
1000 800 600 400 200 0
Binding Energy (eV)
500000 T (b)
1 D1s
400000 1 )
® T | Ti2p3
_g 300000 T L
= 1
8§ 200000 + L'--..,d
4 h ]
100000 + e Cls
0 T L] T L) L] ; Ll T L] ;“‘ll‘:
1000 800 600 400 200 0
Binding Energy (eV)
600000 ()
500000 %,
—
£ 400000 Lo
S 300000 1'\ 01s
O 200000 ‘i‘m iT-
i2p3
100000 L Cls
0 +—+—t — ——t
1000 800 600 400 200 0

Binding Energy (eV)

Fig. 7. XPS analyses of (a) titania/alumina, (b) titania/silica gel, and (c)
titania/glass beads.
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Fig. 8. Photocatalytic activities of photocatalysts prepared with dif-
ferent substrates and operation temperature of fluidized bed.
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Fig. 9. Photocatalytic activities of prepared titania/alumina photocat-
alysts with pressures.
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Fig. 10. Photocatalytic activities of prepared titania/alumina photo-
catalysts with flow rates of oxygen.
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