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Abstract : A photocatalyst which mixed by the commercialized P25-TiO, and a synthesized Ag,O was used in an appropriate
weight ratio to effectively produce hydrogen gas in this study. The AgOs were synthesized with the conventional sol-gel method,
and tetramethylammonium hydroxides were added at the synthesis process in order to stabilize the solutions, and then the
solutions were heat-treated at the temperatures of -5, 25, and 50 T, resulted to obtain the three types of silver oxides.
Physicochemical properties of the synthesized Ag.Os were identified through X-ray diffraction analysis (XRD), scanning
emission microscopy (SEM), ultraviolet-visible spectroscopy, and X-ray photoelectron spectroscopy (XPS). In the photolysis
results of water/methanol (weight ratio 1:1) solution, the mixture of P25-TiO»/Ag,O exhibited a significantly higher hydrogen
gases evolution, compared to that of pure P25-TiO,. Additionally, the addition of H,O, as an supplement oxidant and in AgsO
synthesized at 50 C improved the hydrogen production efficiency. In particular, the emitted hydrogen gases reached to 13,000
umol during 8 hours when a mixed catalyst, Ag«O of 0.1 g and P25-TiO, of 0.9 g, were used.
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Figure 1. Preparation procedure of AgO particles by a conven-
tional sol-gel method.
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Gas Chromatography(TCD)
Carbonspere column

Reaction conditions

UV-lamp : 3 ea (6 W/cm?, 365 nm)

Solution : Methanol (500 ml) + DI water (500 ml)
Reaction time : 8 h (stirring)

Catalyst: 0.5g

Figure 2. Batch-type liquid photo system.
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Figure 3. XRD patterns of the Ag,O particles treated at various
temperatures.

Table 1. Atomic compositions over the AgcO estimated from the

EDAX results
Rxn Composition (Atomic %)
Catalysts 5
Temp. (C) C 0 Ag
K1-AgO -5 19.93 22.76 57.31
K2-AgO 25 22.64 17.95 59.41
K3-AgO 50 25.11 18.65 56.24
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Figure 4. SEM images of the AgxO particles treated at various temperatures. a) K1 =-5 C AgiO,b) K2 =25 C Ag«O, and ¢) K3 =50 C AgO.
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Figure 5. XPS resolutions of the Ag,O particles treated at various temperatures. a) K1 = -5 C Ag,0, b) K2 =25 T Ag0, and ¢) K3 =50

T Ag:O.
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