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Abstract— Hydrogen evolution from photocatalytic decomposition of water was studied on cesium foaded metal oxide

and alkali treated metal compound photocatalysts. The effect of aleohol in photocatalytic decomposition of water was in-

vestigated and the path of photoreaction was schemingly explained. The rate of hydrogen evolution was not very high in

case of cesium loaded metal oxide photocatalysts. In case of cesium loaded metal compound photocatalysts (treating with al-

kali metal), it was more increased then the case of cesium loaded metal oxide. It was considered that cesium loaded metal

compound photocatalysts were given the enhancement of photoresponsibility. The photocatalytic activity of nickel-metal

compound photocatalyst was highly improved by reduction-oxidation pretreatment, but that of cestum case was independent

on the pretreatment. The reason is surmised that cesium has a strong oxidation ability inta superoxide even in air. In the pho-

tocatalytic decomposition of alcohol-water misture, the rate of hydrogen evolution was abruptly increased. Peculiarly, oxy-

gen product was not detected. because the oxidation reaction of alcohol occurred simultaneously during the photoreaction.
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Fig. 1. Schematic diagram of photocatalytic reaction system.
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Fig. 2. Rate of hydrogen evolution from photodecomposition of wa-
ter over cesium loaded metal oxide photocatalysts.
[A: Cs(0.1)/Nb,Os, B: Cs(0.1)/TiO,, C: Cs(0.1)/Zr0,, D: Cs(0.1y
V.05, E: Cs(0.1)/Ta,0;].
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Fig. 3. Rate of hydrogen evolution from photodecomposition of wa-
ter over cesium loaded metal compound photocatalysts.
[A: Cs(0.2 YK ND, O B: Cs(L1VK Ti,Os, C: Cs(0.1)/K.Zr,0., D:
Cs(0.1YK,\V, 0., E: Cs(0.1)/K.Ta,0,-}.
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Fig. 4. UV absorption spectra of Cs(0.1)/Nb,O; and Cs(0.1/K,Nb,O,-
photocatalysts.
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Fig. 5. Rate of hydrogen evolution with various loading amount of
cesium onto K,Nb,O,; support.
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Table 1. The effect of reduction-oxidation pretreatment for photo-
catalysts on photocatalytic decomposition of water

b

‘Table 2. The result of photocatalytic decompositicn of additive con-
taining water over Cs(0.1)/K,Nb,O,, photocatalyst

Rate of H, evolution(umol/h)

Evolved gas(imol/h)

Photocatalysts - Additives
Pretreated Non-pretreated Hydrogen Oxygen
Cs(0.1)/K,Nb,O,, 1,492.4 1,474.0 Methanol 6.868.2 0
Cs(0.1)/K. Ti, 0, 191.9 254.1 Ethanol 10,642.6 0
Cs(0.1)/K,Z1,0; 72.1 80.5 n-Propanol 13,636.7 4]
Cs(0.1)/K,V,0,; 58.4 521
Cs(0.1)/K,Ta,0,- 137.6 1351
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