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ABSTRACT

Hydrous titanium oxide particles with anatase phase were prepared from 0.05 mol TiCl, solution wsing NH,HCO5 as precipitant
by the dropping precipriant method. The sequential change of pH 1s completed by a sudden and steep increase in a pH value of the
range of 6-~7 1o which the concentration of adsorbed OH™ and H' jons on TiQ, surface is equal. Rutile phase started precipilating
with analase phase as an mcrease of reaction temperature above 60°C in aqueous 0.05 mol TiCl, sohation and its specific surface area
was found to decrease from 452 mg/g(ZSC’C) to 164 mgfg(SO"C}. Specific smface area decreased rapidly when anatase powders
precipitated at 40°C were heat-treated at teruperature higher 400°C. FT-IR, tesult confirmed that it was due Lo the decrease of OH
species within hydrous titaniun oxides. The loss of ethanol afler illumninanon of the powder heated at 600°C and 700°C for 4 h was

66 and 68.8%, respectively.
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Fig. 1. Effect of reaction temperature on the phase of TiO,

hydrate powders. (TiCl, concentration : 0.05 mol, Preci
pitant concentration : 1.5 molA, Addition rate : 9.85 ml/
min).
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2. Specific surface area of TiQ, hydrate powders with
reaction temperature. (TiCl, concentration : 0.05 mol,
Precipitant concentration @ 1.5 mol/l, Additton rate :

Fig.

0.85 ml/min)}.
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Fig. 3. SEM photograph and EDX propile of 40 AT sample.
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Fig. 4. FT-IR specira of 40 AT sample heat-treated at various
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Fig. 5. TG-DTA curve of 40 AT sample prepared at 40°C.

BAs pAAE Sl e BEAkel 299 T-0H 2%
wug A 2xs) o4 u
o' H-e] 1|=i9) 3380 om! B
o] daE Aafg U 4 UeM, 400°C o) ie] 25
A OHZ17} #He] AAES @ 5 9ok
40AT2] TG-DTA A3E Fig. 59 =elo) 2F 100°CHE>
oA vERE FEEFEE o, SiEkEY) BElder F
o] 9l gie] gl 218 Zlolw, 200-400°C 22
W 2EHAIE TIo, s2kEE4] OH7)e gels] 93 3
AR Fig. 4¢ FI-IR 22 E#NA] 3380 e 1620 cm”
o] Hagasfe 4 & ook webs, 43 5400
B TRA] Y= AeE ByE TO, $0EEde ol
7177} AAEE 400°CAEE TIO, =4S 9A)e] 3}

o FE 548 4% fe ARR A

33 ¥H2] 220 WME 40ATS 54

Fig. 6ol zi7hel 2&ela] 14170 E¢t Haj=lgl 40AT A
R 24N WH3lE Belrh Anpatase AHo 8 EX)SE WA
25 YL 600°CH 2 700°CoA EAE)E TiO, A Eel
AFE ratite o] 3 #=ok 3] Alaksle] 800°CH
M= 78] mtile® Aol7t Aol P98 o 4 Adch

Anatase AHTEE ZE TIOS 100°C 722 400°C
ol 80P CHEA ZZ) A7k ExE e AlEe EHEHA
JEH EEZ Fig 73 8o Belvh dAdg) 2x7t Z7138
of mEbd Fig. 49] FT-IR ZA3eM & 4= gl%e] njEd
Zo| & TiO, 2| 0H7]¢] 7h2¥2 ¢lale] Akedr 350
m/ge] BEWHS zte TIO, £AMHEe] BEZHAELS 400
°CellA] 125 mYgo ®E ZASITE )T 2 ol Lo
e 2do] FElge we) Tio, BHo] A= 448 -
tile o] A4 wef v|EHEH o] ZhAFE

EXEY AL vl HEls iEdE g o
FEc B o ? goorcel s gxlE]Ek Alae] v A
200°CoNA GRS AR BaHEE wREE 48 s

# :anatase
* + : rutlie

ﬂ \ 400T
o 200C
- 40T,
1 L 1 1 i 1 I 1 I L 1
20 30 40 S0 [31¢] 70
20
Fig. 6. XRD patterns of 40 AT sample with heat-treated tem-
perature.
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Fig. 7. Specific surface area of 40 AT sample with heat-treated
temperatures.
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Fig. 8. Pore size distribution curves of 40 AT sample with
various heal-ireated temperature, (TiCl, concentration :
0.05 mol. Precipitant concentration : 1.5 mol/l, Injection
rate : 0.85 ml/min).
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Fig. 9. Change of the crystallite size of 40 AT sample with
heat-treated temperature.
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Fig. 10. Change of the contents of ethanol in the suspension of
40 AT sample heated at various temperature with time
of illumination and the result of blank test (a).

Table 1. The Photocatalytic Property of TiO, Powders
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