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Abstract TiO, has been known as a photocatalyst to initiate photochemical reactions. The sol-gel meth-
od was employed to enhance the photocatalytic activity of TiO, powder. Xerogel powders were obtained
by utilizing Tetra—ethyl-ortho—titanate( TEOT) as a precusor. Dichloroacetic acid(DCA) was chosen as a
model compound for the photochemical reaction. The optium molar ratio of acid to alkoxide for pure tita-
nia sol was 0.05, that of water to alkoxide was 40, and that of the added hexylene glycol (HG) to
alkoxide was 1 mole. The pH range used in the synthesis was 3.3-3.6. The BET-N, measurements indi-
cated that, owing to the increment of the surface area, the photodegradation rate of DCA increased rap-
idly in the range of 40 to 80 molar ratio of water. The photocatalytic activity of the sol-gel-derived TiO,

heat—treated at 400°C for 1 hr, showed that the degradation efficiency of DCA was 21%. The value is-

twice as many the destruction efficiency of DCA for the commercial Degussa P-25 powder.
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Table 1. Starting materials used in the
preperation of TiO, sol by the hydrolysis/con-
densation of titanium alkoxide.

. . chemical
starting materials grade source
formula
Titanium ethoxide
Tetraethyl . 99% pure
Ti(OC.H Fluk
Orthotitanate | O vy —pog 1 102
(Ethy! Titanate)
! 99.9% pure .
1 alc b
Ethyl alcohol C.H:OH MW —46.07 ‘J unsei
Hydrochloric Extra pure .
acid HOL oy w—s6.46 umsel
Hexylene Glycol
Tokyo
(2-Methylp CH.O 99% pure Chem
entane—2,4—diol) SR MW=118.18 Ind ’
(HG) '

7 TEOT™
~ ETOH -
solution a solution b
solution ¢
r Mixing at room temperature

Hydrolysis and Condensation \

Heat Treatment;

Fig. 1. Experimental procedure of sol-gel processing
for TiO, gel powder.
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Fig. 2. TG-DTA analysis of TiO. gel.
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1. Xenon lamp 6. Stirrer

2. 0,gas 7. NaOH Solution
3. Temperature control system 8. pH meter

4. Filter 9. Auto titrator
5. Reactor 10. Computer

Fig. 4. Schematic diagram of pH-stat method.
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Actinometry(Light intensity measurement)
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o]l 41 xenon arc lamp®] light intersity & & A
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Aot W/WG 320 filter+= 320nmo]ste] UVt
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3171 ¢ske] Al£Eglew, Perkin ElmerA}2]
Lambda T UV/VIS spectrometer2 %€ o4
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o F48 ] 0.70) kel =@ w7 S
o F58 o AZFe 2 graph® 23S 9
&7 l% :r”{"q olwj F4&le] intensity( 1)
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Fig. 5. The variation of surface area for TiO. as a func-
tion of H,O amount.
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Fig. 11. TEM photographs of (a) sol-gel TiO. powder
(b) Degussa P-25.
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