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ABSTRACT

CdS and TiO; nanoparticles were made by the precipitation method and sol-gel
method, respectively, and they were mixed mechanically and then treated with the
hydrothermal processing. CdS-TiO: composite particulate films were thus prepared by
casting CdS-TiO: mixed sol onto SnO; conducting glass and a subsequent heat-treatment at
4007C. Again, the physico-chemical and photoelectrochemical properties of these films were
controlled by the surface treatment with TiCl4 aqueous solution. The photocurrents and the
hydrogen production rates measured under the present experimental conditions varied in the
range of 35~45 mA/cr and 0.3~ 1.8cc/cr-hr, respectively, and showed the maximum values
at the CdS/[CdS +TiO2] mole ratio of 0.2. Also, the surface treatment with TiCls aqueous
solution caused a considerable improvement in the photocatalytic activity, probably as a
result of close contacts between the primary particles by the etching effect of TiCls. It was
found that the photoelectrochemical performance of these particulate films could be
effectively enhanced by this approach.
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Fig. 1. Continuous flow photoreactor system.
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Fig. 2. XRD patterns of CdS particles
prepared with hydrothermal treatment
at various temperatures of (a)RT,
(b)160, (c)200, (d)240C for 12hr.
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Fig. 3. XRD patterns of CT particles prepared

with  hydrothermal treatment at 240°C
and at various CdS / CT mole ratio of
(a) 0.2, (b) 0.5, (c) 0.8, (d) 1.0.
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Table 1. Crystal size and structure of CT
particles prepared with hydrothermal
treatment at 240°C for 12hr and at

various mole ratios.
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*  Superscript denotes a mixture of cubic(c) and
hexagonal(H) form of CdS, and anatase(a) of
TiO,, containing mostly the form mentioned.
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Fig. 4.
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SEM photographs of CT particulate
films prepared with heat treatment at
450°C and various mole ratios of
CdS/CT: (a) 0.2, (b) 0.5, (c) 0.8, (d)
1.0.

b)

Fig. 5. SEM photographs of CT particulate
films  prepared with  surface
treatment using TiCls aqueous solution
at various CdS/CT mole ratios of
(2)0.2, (b)0.5, ()0.8, (d)1.0.
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Fig. 6. Effect of CdS/CT mole ratio on

photocurrent of CT film electrodes

prepared with surface treatment by
TiCls aqueous solution.
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Fig. 7. The amount of hydrogen produced
from CT particulate films prepared
at various CdS/ CT mole ratios of

(a)1.0, (b)0.8, (c)0.5, (d)0.2.
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Fig. 8. The amount of hydrogen produced

from CT particulate films prepared
with surface treat-ment by TiCl4 and
at various CdS/CT mole ratios of (a)
1.0, (b) 0.8, (c) 0.5, (d) 0.2.
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