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A Study on the Character and Activity of TiO. Photocatalysts Prepared with Various Condition
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ABSTRACT : TiO; nanoparticles were prepared from the precipitation in TiCls and the sol-gel process in Ti(OCs;Hy)s as starting materials
with various synthetic conditions. The samples were characterized by XRD, SEM, and TEM testing techniques. The photocatalytic degradation
of congo red has been investigated in TiO2/UV process to evaluate photocatalytic activities for the samples. TiO» nanoparticles calcined at
400°C had the best photocatalytic activity with the rate constant of the degradation of congo red as 0.0319 min’. The rate constant of TiO,
photocatalysts was increased with the calcination temperature under 400C and decreased with the calcination temperature upper 400°C. In the
case of TiO. photocatalysts, the photocatalytic activity wasn't greatly affected by the frequencies of usage. In the similar synthesis condition,
the degradation efficiency of the TiO, particle prepared by TiCly was increased to 8.8%, when the rate was compared with the sample pre-
pared by Ti(OC;Hy). The photocatalytic activities of TiO, photocatalysts synthesized by Ti(OCsHy)s with various conditions were also discussed.
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Fig. 1. Preparation scheme for TiO; particles by Ti(OC;H;).

Ut 5ol X] 278 93, 20054 9



934 AW - FEFE - FUY - AT - 3
Table 1. The charateristics of congo red
. MW Amax
Chemical formula of dye (g/mol) (nm)
NH; NH7
O
696.7 497
SONsz SONa
2.3, AEEA
2R, ARNE, 2982 4 2899 sEE A
AS TIO: BaAS 2ye ol A 70 9z 4
€5 = congo redd] Eal A4S s1991, congo rede] F
9 28R 49 Table 19] FERA YT
2 Agd AHES 9819 AFEE Fig 20 YeRiL,
2SS w APt Table 29 22 2AoA ST
g7l g0l 27 emojd {FE &2 o] 1.5 Lol w79

£718 Agaan uere Add UV 322 359
30UV Axe wdz A% $exd LE4ES AN
A8 gz AR 4% 229 94 -’F% & Fo] 25T
oA 28C HHolA B¥SE stath APl AMES Y92
ZA) 972 360 nm<] ForceAl 7%?8%£(ngh pressure mer-
cury lamp, 60 W/em’)& ABIIT. UV d2E g £)
2FH 30 cm Aol A Z*}J =2 dxsln BT
= 90 9a BE A2 AU ¥ LALDE AR,
FE A7) T2 congo redJ = j,ﬁ]-] g8
A3 A7 HF 22 5 mLe g skt Eu)7}h
EPEA ge w43 sdg
brane filterE Al&3te] HEG R s, U
Br2 A 7o) WE congo red?) 2 &%
thekst =74 FAEHE Ti0,o] FEA
(D) TiCLZ A3 TI0Y 24 eEd B2 A2 (2) TiCl
92 Ti(OC:H) 22 43 TiOo] #&v) &448|3, (3) TiOs
5019 AAE WE] BE F9 2 (4) 28WE A8
= & B5 F F v 7HAE vy

010
— 2 o
mlo
-& :L r-[m

ohl,

+= 2-Propanol &
2B e Sy

<«—— Reflector

UV Lamp
DL water
Lot 1 cooling
L2002 A A
pH meter &
I thermometer
Reactor 1

Fig. 2. Schematic diagram of the photocatalytic reactor.

Table 2. Decomposed conditions of congo red by TiO, photo-

catalysts
Distance*  Concentration of ~ Volume  Temp. TiO loading
(cm) congo red (mg/L) (L) (C) (g/L)
30 100 1 25~28 0.5

* Form UV lamp to surface of solution
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Fig. 3. XRD patterns of TiO, particles synthesized by TiCls

dried at room temperature and calcined from 200C to
1000°C.
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Fig. 4. XRD patterns of TiO, particles synthesized by Ti(OC;Hy)s
with different calcination temperature; a) as-prepared,
b) 2007, ¢) 400°C, d) 6007, and e) 800C.
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