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Fig. 1  Mechanism of the photocatalytic decomposition of water into H, and O, on TiO,
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Fig.2  Valence and conductance band positions for various semiconductors, and relevant
redox couples for the photocatalytic production of Hz and O, from H.O (at pH =0)
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Fig. 3 H. evolution under the radiation of high-pressure mercury lamp and sunlight on various catalysts
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CdS + hv — ha* + ea” (1)
he* + OH™ — 1/20, + H* (2)
ew” + H* — 1/2H, (3)
. (2) (4) . CdS

2h,,* + CdS — Cd** + S (4)

s Na:S0O; NaoS s
CdS + hv — ha" + ea” (5)
SO + H0 + 2h* — SO + 2H* (6)
280" + 2h* — $,08" (7)
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1
Table 1 Activity of Photocatalytic Decomposition of Water on Various Layered
Mixed Metal Oxides using UV-Light

activity / (pmol- h~")

photocatalyst loading bandgap / eV ref. No.
H- 0,
KsLasTi3010 NiO, 3.4~3.5 2186 1131 23
Sr2Nb>0 NiO, 3.9 110 36 24
Sr2Ta20- / 4.6 52 18 24
Sr2Ta207 NiO 4.6 1000 480 24
RbNdTa,0; NiO 3.8 235 126 25
K;sTa38i:013 / 4.1 43 19 26
Ks5TasSi2013 NiO 4.1 368 188 26
2

Table 2 Photocatalytic Activity of some Semiconductors for Water Decomposition using Visible Light

activity / (pmol- h~")

photocatalyst bandgap /eV loading addition 1, 0, ref. No.
CdS 2.4 Pt Na:xS0s 850 — 28
RbPb:Nb;01o 2.6 — AgNO; — 1.1 29
HPb2Nb3O1o Pt CH;0H 3.2 — 29
Cu-ZnS 2.4 — Na»S0s 450 — 30
In205(Zn0)s 2.6 Pt CH;0H 1.1 — 31
— AgNOs — 1.3 31
Bi:WOs 2.8 — AgNOs — 3 32

Photosource: Xe lamp (300 ~500W), A > 420nm, Weight of photocatalysts: 1. Og

( )
(H20—>Hz + 1/202)

2 B

, Sato [33.34 C3H;NH,
, CdS H.Tis09  HiNbeO1s R 135, 361
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K>Tis.9Nbo.10s CdS/K.Tis. oNbo. 109/ Pt - ( 5) ( 6)
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Progress in Research of Hydrogen Production from Water on
Photocatalysts with Solar Energy

SHANGGUAN Wen-Feng
( Department of Resource and Environment Engineering, School of Power and Energy Engineering,

Shanghai Jiao Tong University, Shanghai 200030)

This paper describes the mechanisms and progress for the photocatalytic decomposition of water
into hydrogen and oxygen. The main focus is to provide some information on photocatalytic prop-
erties of TiO,, transition metal oxides, and layered metal oxides as well as some new composites for
the photocatalytic decomposition of water into hydrogen and oxygen. Some of the research results

from the authors and the opinions on further studies are also presented in this paper.
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