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Abstract 

Photocatalyst TiCVCuiO made by depositing C112O quantum dots on TiC>2 nano-particles, photoreduces water under sacrificial conditions 
as a result of efficient separation of electrons and holes into TiC>2 and CU2O, respectively. Although oxidations take place at Cu 2 0 sites, these 
quantum dots remained stable towards oxidation. 
© 2004 Elsevier B.V. All rights reserved. 
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1. Introduction 

Semiconductor particles loaded with fine islets of met­
als or other semiconductors continue to attract much atten­
tion as photocatalysts [1-5]. The catalyst Ti0 2 /Pt prepared 
by deposition of fine specks of platinum on the surface of 
TiC>2 particles greatly promotes photoreduction of water un­
der sacrificial conditions. Band gap light falling on TiC-2 
generate electron-hole pairs and Pt specks act as sinks for 
the electrons. Rapid transfer of electrons to Pt suppresses 
electron-hole recombination. Islets of Pt could also elec-
trocatalyse hydrogen liberation in water reduction. Again, 
when two semiconductor particles are in contact, energeti­
cally favorable interband electron transfer leads to separa­
tion of charges thereby delaying the recombination. More 
recently interface controlled nucleation and growth of semi­
conductor nanostructures and their quantum size effects and 
confinement have attracted much attention [6]. These struc­
tures could also have profound implications on design of ad­
vanced catalytic systems. We deposited quantum sized CU2O 
on TiC>2 nano-particles to produce the catalyst Ti02/Cu20 
and found that this composite system photogenerate hydro­
gen from water under sacrificial conditions. Unlike in the 
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Ti0 2/Pt system, there is good evidence that in T i0 2 /Cu 2 0 
the T1O2 surface acts as the reduction site. On illumination 
of T i0 2 /Cu 2 0 with T i0 2 (Cu 2 0) band gap light, the holes 
(electrons) transfer to CU2O (TiC>2) sites while the electrons 
(holes) accumulate in Ti02 (Cu 20). The activity of the cata­
lyst depends on inter-particle charge transfer that suppresses 
recombination. 

2. Experimental 

A colloidal solution of CU2O consisting of quantum-sized 
particles was prepared by the following method. Copper(I) 
iodide (6mg) was digested with few drops of diethyl sul­
fide to dissolve it completely and diluted with methanol to 
25 ml. Solution was kept purged with nitrogen adding 0.01 M 
NaOH dropwise to reach a pH ~ 9 . The resulting transparent 
yellowish green colloidal solution of CU2O coagulates on fur­
ther addition of NaOH enabling separation by centrifugation. 
Separated gel was repeatedly washed with 75% methanol 
and again dispersed in methanol by sonication. The compos­
ite catalyst Ti02/Cu 20 was prepared by the following pro­
cedure. Degussa P25 T i0 2 (60 mg) was dispersed in deoxy-
genated water (35 ml) by sonication and mixed with the C u 2 0 
colloidal solution (5 ml) by purging nitrogen. The resulting 
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