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Abstract TiO, nanopowder was synthesized by chemical vapor condensation (CVC) process and its pho-
tocatalytic property depending on microstructure was considered in terms of decomposition rate of organic com-
pound. In order to control microstructure of TiO, nanopowder such as particle size and degree of agglomeration,
precursor flow rate representing number concentration was changed as a process variable. In TEM observation,
spherical TiO, nanoparticles with average size of 20 nm showed gradual increases in particle size and degree of
agglomeration with increase of precursor flow rate. Also decomposition rate of organic compound increased with
decreasing precursor flow rate. Thus, it was concluded that photocatalytic property was enhanced by large surface
area of dispersed TiO, nanoparticles synthesized at lower precursor flow rate condition in CVC process.

Key words : TiO, nanopowder, Chemicla vapor condensation, Photocatalytic property, Dispersion

1. M =

T dude] AAY )& szl e EH
7154 YeFERARe] vHTE W AL I
2= Ao} s A= Q2. o] FolME
TiOA 44, A, AA, BE0) 2 =8 59

cJapat Fololl We) o453 9l ARelch o)
T} We ARl AR} $45)e, 94

7} $olalar viupRAlo] 93h A - U] B
4oz 3H o2 obyslal FEAe EXL 3

3L Q7] et 53] TiOS) HibeA A4S ©

S5 B30 uheel B3 AT 1990376 Eol

A = A di7lel] gE f1BREEe] AW
Heg W s ) AEREY. TioE 300~

400 nm FFYS] WS FH3H o715l WA 4
& 43 o) W Tio2 AAW FF A

123

Hs] #7] dgell s 18-S Ak} et
of HFHow Tt ojalsietasl BE WAL
o0 Ti0,2] AAA; 714 anatasest rutile %o
HZo] EAS Vel anatase Ao] ¥ 2 PF=
w88 e,

olgfgt FFul= At, M, ke, WiVl A3},
293 7% 55 ol8sle vkl Fobl $85x 3l
oh FEEAe] 8-S 93 TiO, yi=de] 25
olefdt @ 7EA R +4¥ anatase’dS] A4,
29 2ARANY B T, w2 vlERA Fel
et 53] SR 99 A718E F3Y
< 7tAof apm, B3P R BEdelojof it o)
g 2AES WSS fsiMe A 2717 10
nm °]8t2 Zm|HF EEe]of s, T F-87]
Aefedel gt olejdt A4S WESHe visRTE
ke A2 E 7]48A04 (gas phase synthesis)©]




124 s - B - 548 - ol - BRI

FHze FAo= APy 9o}

B AToME 71 FelM RS
(chemical vapor condensationy&A4-S o]83le] 1ix
7719 ek, -84 Aol SnAE Tio, £4E&
Azsle] BEn) A22AM 8 FPeAE AN
ot S AL S AdE £3)
o Y=ot UEEFE, AHE, &% o BT 54
A7t 7hsste. =8, o 7R vlE &
ojeol 7bHsla, A& eR v B Akt 4
UL, Melqz] 2 37 213p-3] A o] gfeh. o}
P 2 @TINE SRS T A7)
s TSR 3] TiO, Y ide] mAFx=
£ Alelslar, 7t M Alxd FEE dols
(deionized water), aniline blue Z3-8-Yof] £-3]A]|A
AL AR wE f71E BaleS RaAgke
23] olTES} TIO, thepee) a) S479)
AT 2AEA B9

MFC
(3 1pm)

ol
2. AlE Wy

a8 16 S 30 RS RG]
ot TiO, H=is @A) S8 451718 A
A1 4] Titanium-tetraisopropoxide(TTIP, Sigma-Ald
rich, 97%)& ol&-3dch. AFA F%H2 micro
pumpZ F3ted Z+zF 0.1, 0.2, 0.3, 0.4 mi/min®]
gog 713]ell FUsA. 250°CE F2]€ 7]3P]
o] F4€ ATAE 7|3Ee] $471A1] Heell 2J8)
HSE R olFHm uhgI|All 0,9 W& 3l
TO, vixdte] A o o, e r:
1000°C, ¥ Wi2] 42 10 mbarZ 21313
AT Pk ubest BHEel g ERlA
A=A, AA i @A e AT
Z9} YA A7) = XRDE o431 sl (Fe
Ka radiation, A=1.93604 A), BET &4& E3lo] &
ool v)FEHA 9 FEdR=r)E EAEd A

evaporator
(250°C)

decomposition of

I XXX xx I
collector

hot wall reactor (water cooling)
(1000°C, 10 mbar)

micropump
(0.1~0.4 ml/min)

measurement of

20ppm

aniline blue concentration
Mixing (1:1) uv Lamp r—— !JV/ViS
Spectrometry
radiation
365 nm (wavelength) absorption
605 nm (wavelength)

Fig. 2. Schematic diagram of experimental procedures to measure decomposition rate of organic compound.
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Fig. 3. X-ray diffraction patterns of TiO, nanopowders syn-
thesized under 0.1~0.4 ml/min of precursor flow rate condi-
tions in CVC reactor (under Fe Ka radiation, A=1.93604 A).
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Fig. 4. Crystallite size from XRD analysis and particle size
from BET measurements for TiO, nanopowders synthe-
sized under 0.1~0.4 ml/min of precursor flow rate condi-
tions in CVC reactor.
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Fig. S. Variation of supersaturation ratio with increase of
precursor flow rate during synthesis of TiO, nanopowders
in CVC process.
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Fig. 6. TEM micrographs of TiO, nanopowders synthe-
sized at (a) 0.1 ml/min, (b) 0.2 ml/min, (¢) 0.3 m¥min and
(d) 0.4 ml/min of precursor flow rate condition.
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Fig. 7. Residual concentrations after decomposition of
organic compounds (aniline blue) solution showing depen-
dances of UV-radiation time and particle size.
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Fig. 8. Degree of agglomeration of synthesized TiO, nan-
opowder with different precursor flow rate of 0.1~0.4 ml/
min.
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