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Abstract

In the case of photocatalytic hydrogen production from water, the
performance-property relationships of CdS-TiO2 film type composite catalysts were
investigated. To control the physical properties of the primary particles, the mixture
of CdS and TiO2 nano-sols prepared by the sol-gel method at room temperature
was hydrothermally treated at 2400C for 12hr. The film electrodes were prepared by
the casting method.

The photocurrents measured by a photoelectrochemical method and the hydrogen
production rates measured by a photochemical method were closely dependent on the
physical properties such as crystalline form, primary particle size and CdS/TiO2 mole
ratio, and these varied in the range of 1.2726 mA/cm2 and 1.071.6x10-3mol/hr,
respectively.
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Table 1. Crystal size and structure of CdS particles prepared with
hydrothermal treatment at various temperatures. Superscript ¢
denotes cubic form of CdS as a minor component, Containing
mostly the form mentioned.

Temperature (C) RT 160 200 240
Particle size 6 23 ‘ 26 127
(nm) I |
Crystal cC Cc ‘ HC HC ‘
structure ‘ I “ J

Table 2. Crystal size and structure of CT particles prepared with Hydrothermal
treatment at 240°C for 12hr and at various CdS/CT mole ratios. Superscript
¢ denotes cubic from of CdS and a anatase form of TiO» as a minor

component.
Mole ratio 1.0 | 0.8 0.5 | 0.2 0 ’
o Particle size : 22 26 ‘i 27- 26 l7 )
(nm) : L
Crystal structure Hc i Hc Hca ! cubica lanatase l

Table 3. Photocurrent value measured from the film electrode of CdS
and CT particles prepared with hydrothermal treatment at 240T
for 12hr. *denotes (is-if /if)X100; if and is are photocurrent

value at first and second loop, respectively. +/- . increase or
decrease ratio

' Electrode f Iph(mA/cm2) EIph*
E Loop 1 f Loop 2 ‘ (ratio, %)
‘ Ccds 1.20 0.83 - 33
—
L‘O.Z CT ! 2.34 2.60 +10
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intensity (8.u)

Fig.l. Continuous flow photoreactor Fig3. XRD pattems of CT particles
system prepared with hydrothermal treatment
at 240C for 12hr and at various
[CASVITiO+CdS]  mole ratios of
(a) 0, (B 0.2, (c) 05(d) 0.8, (e) 1.0.

c
CH H  hexagonel
A

(e}

g

-]
]
]
8
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Fig.2. XRD patterns of CdS particles Fig4. SEM  photographs of CT

prepared with hydrothermal treatment particulate film electrode prepared at
at various temperatures of (a) RT, various [CdS)/ITiO2+CdS] mole ratios
(b) 160, (c) 200, (d) 240TC for 12hr of (a) 10 CT, (b) 08 CT, <c¢) 0.5

CT, (d) 0.2CT.
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Fig5 Effect of mole ratio of CT

particulate film electrode on

photocurrent in the presence of (0.1
M NazS + 0.02 M NaxSOs) electrolyte
solution.
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Fig.6. Effect of crystalline form of CdS

particles on photochemical
hydrogen production of Cds
particulate film in the presence of
(0.1IM NagS + 0.02MNa,SO3)
electrolyte:(a)cubic,(b)hexagonal form.
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Fig.7. Effect of mole ratio of CT

particulate film on photochemical
Hydrogen production in the presence
of (0.1IM NasS + 0.02M NaxS03)
electrolyte:(a) 0.8 CT, (b) CdS, (¢
05CT, (d 02 CT



