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Abstract. Hydrated tungsten oxide W0 3 . xH 2 0 in contact with T i 0 2 grains 
suspended in water is found to reduce to W 0 2 9 8 . x H 2 0 upon irradiation with uv 
light. Measurement of the band position of W 0 3 . x H 2 0 suggests that electron 
transfer from T i 0 2 to W0 3 . xH 2 0 is responsible for the reduction. 

1. Introduction 

Recently, the properties of semiconductor particles and 
their photocatalytic activity has aroused much interest. 
The photocatalytic activity of semiconductor particles 
depends on injection of photogenerated carriers to the 
solution. It is known that the reduction in size of the 
particle, surface modifications, deposition of noble met­
als and other semiconducting materials enhance the 
charge separation, improving the catalytic activity [1-3].-
A composite catalyst consisting of two semiconductor 
particles in contact is of special interest because of the 
availability of a large number of semiconducting mater­
ials with different band gaps and band positions. Several 
authors have noted the catalytic properties of such 
composite systems and attributed this activity to the 
enhanced charge separation [4-6]. In this note we give 
an example that vividly demonstrates light-induced 
charge separation in a composite semiconductor particle. 
Tungsten oxides of oxygen stoichiometry less than W0 3 

are known to possess a deep blue colour [7]. We have 
found that when W0 3 oxide particles in contact with 
Ti0 2 are irradiated in the presence of water, a deep blue 
colour is developed as a result of electron transfer from 
Ti0 2 to W0 3 .xH 2 0. 

2. Experimental details 

Composite particles (where Ti0 2 and W 0 3 are in con­
tact) were prepared as follows. Ti0 2 (2 g) is dispersed in 
0.1M sodium tungstate solution (50 ml). When excess 
dilute HC1 is gradually added, tungstic acid (H 2W0 4) is 
precipitated around the Ti0 2 grains. The precipitate is 
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filtered, washed and dried in air at 250, 500, 750 and 
1000 °C for 2 h giving a product that is yellow in appear­
ance. The Ti0 2 /W0 3 .xH 2 0 (200 mg) was suspended in 
150 ml distilled water in an immersion well-type photo­
chemical reactor (Applied Photophysics). The dispersion 
was purged with N 2 to remove dissolved oxygen and 
then irradiated by a 125 W medium pressure Hg arc 
lamp. W0 3 .xH 2 0 (prepared by heating H 2 W0 4 to 
250 °C for 2h) was compacted into pellets (diameter 
13 mm; thickness ~ 1 mm; pressure 40 MPa) which were 
used to obtain the Mott-Schottky plots (the plot of C~2 

against V). The Hewlett Packard LCR meter 4192A and 
Kenwood DL 707 Digital multimeter were used to 
measure capacitance and voltage respectively. X-ray dif-
fractometry studies were made to characterize the cata­
lyst (Shimadzu XD 7A model diffractometer with Cu Ka 
radiation). 

3. Results and discussions 

When the lamp was switched on for about 0.5 h, the 
originally white suspension acquired a deep blue colour. 
The spectra (Shimadzu UV-3000 UV-Vis spectrophoto­
meter) of the suspension before and after irradiation are 
compared in figure 1. X-ray diffractometry data revealed 
that the blue colour corresponds to the non-stoichiomet­
ric compound W 0 2 9 6 . x H 2 0 . The maximum reduction 
of W0 3 .xH 2 0 to W0 2 9 6 . xH 2 0 was observed with the 
powder mixture heated up to 250 °C for 2 h. This is 
probably due to the formation of good surface contacts 
between TiOz and W 0 3 i The physically mixed Ti0 2 

(anatase) and W 0 3 powders heated to 250 °C for 2 h did 
not show the reduction. This observation indicates the 
necessity of efficient surface, contacts. 
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