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Preparation of Titanium Dioxide from Titanium Tetrachloride
and its Photocatalytic Activity——Effect of Calcination
Temperature, Particle Size and Crystal Contents on

Photocatalytic Activity in Methanol-Water Solution.——
by Hisashi HARADA, Hisao HIDAKA and Toyotoshi UEDA

(Summary)

Rutile and anatase were prepared from TiCl,, Titanium tetrachloride was hydro-
Iyzed in 0.5 M HCI solution to obtain rutile. On the other hand, amorphous TiO,,
which was prepared by hydrolysis of TiCl, in the distilled water and neutralization
with a 14% NH,OH solution, was calcined to obtain anatase. @~We observed the
dependence of photocatalytic activity on calcination temperature for Pt/rutile and
that for Pt/anatase and also observed the size effects of catalysts on activity. In the
case of Pt/rutile, the higher calcination temperature, the less photocatalytic activity,

The photocatalytic activity increased inversely with the particle size even below
the diffusion length. In the case of Pt/anatase, however, this size effect is apparently
hidden by a poor activity of a high proportion of amorphous TiO,, which is present

in the material calcined in the low temperature region; i.e. a fine particle region.
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Reaction of Methanol-Water Solution: Irradiation Source is
an Ultra-High-Pressure Mercury Lamp.
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BERRE (°C) KAEFE4ER (mmol/30 hr)
TiCl, X b AR OATEK . 9.70—18.2
200 8.52—11.5
300 5.44— 7.54
400 2.17— 4.94
500 0. 85— 3.40
700 0.5
900 ) trace
1000 ‘trace
900* 1.0
1000* trace
R T —

a5 v (FR-41) . —

Ti(OCH(CHa)2): & HARY .
800 2.68—3.57

900 = . o trace
1000 - trace

*TICl YDA LT F 2 —EnbERELLFA
Dependence of photocatalytic activity on calcination temperature.
Photocatalyst; 5% Pt/rutile, 300 mg, reactant: methanol-water
(50 vol%), irradiation source: 100 W ultra-high-pressure mercury

lamp.
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Size Effect on Photocatalytic Activity for Rutile in
Methanol-Water Solution. Catalyst: 5% Pt/TiO,, 300 mg.
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SREZIOREHRL, FEO XV FAn B85, ILEWEELE
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HEREE (C) KHEFEAEE (mmol/30 hr)
FBERR —
200 -
300 1.00— 7.28
400 8.45— 9.26
500 9.79—10.4
600 9.51— 9.75
700 6. 61— 7.77
800 4.02

Dependence of photocatalytic activity on calcination temperature.
Photocatalyst : 5% Pt/anatase, 300 mg, reactant . methanol-water

(50 vol %), irradiation source : 100 W ultra-high-pressure mercury
lamp.
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