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Abstract 

UV-vis irradiation of thin films of T i 0 2 (ITO/Ti0 2 ) and C u 2 0 / T i 0 2 ( ITO/Cu 2 0/Ti0 2 ) coated on conducting glasses generate H 2 from 
H 2 0 and once the illumination is ceased, the H 2 production was still noticeable under dark for I T O / C u 2 0 / T i 0 2 at a lesser production 
rate for up to 2 h. N o such dark reactions were observed for ITO/Ti0 2 or Ti0 2-coated copper metal foil (Cu/Ti0 2 ) . It was noticed that 
the irradiation of I T O / C u 2 0 / T i 0 2 leads to formation of trapped electrons and this stored energy leads to generate H 2 from H 2 0 in the 
dark. 
© 2007 Elsevier B.V. AH rights reserved. 

Keywords: H 2 generation; Energy storage; Electron storage; Charge separation; C u 2 0 ; T i 0 2 

1. Introduction 

Photo-induced charge separation and electron transfer 
are the fundamental phenomena involved in the processes 
o f light energy storage for photosynthesis in plants, 
xerography, photovolta ic energy conversion, etc [1]. For 
efficient harvesting of light energy, photo- induced charge 
separation is a process of central importance and it is 
necessary to have a well-stabilised charge-transfer products 
and stabilised charge-separated states. Charge separation is 
facilitated by carrier delocalisation and by spatial separa­
tion o f electrons and holes [1-3] . Several methods have 
been attempted to achieve a spatial separation o f electrons 
and holes: (a) combining of two semiconducting oxide 
materials (composites) S n 0 2 / Z n O [4,5] and T i 0 2 / W 0 3 

[6,7], (b) introduction o f a thin insulating layer on semi­
conductor thin films [8,9], (c) supramolecular control over 
donor-acceptor complex [10,11], and (d) assembling dyads 
and triads [12,13], etc. 

In an earlier report, we found that CuO-incorporated 
T i 0 2 catalyst was an active photocatalyst for the reduction 
of H 2 0 under sacrificial condit ions [14]. The catalytic 
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activity originates from the photogenerat ion o f excited 
electrons in the conduct ion bands (CB) o f both T i 0 2 and 
CuO resulting in an accumulation of excess electrons. The 
accumulation of electrons leads to formation of highly 
reduced states of T i 0 2 / C u O , which are stable even under 
oxygen saturated condit ion. It has been demonstrated by 
Fujishima that the reductive energy generated at a T i 0 2 

photocatalyst under U V light can be stored in W 0 3 by 
coupling them together, and the stored energy can be used 
in dark [15-18] . The advantage o f such a system is that 
energy storage photocatalyst can be operated even at dark 
conditions. In this investigation, we report the preparation 
of C u 2 0 / T i 0 2 thin film on ITO conducting glass. Under 
U V - v i s irradiation of these films, electrons are trapped in 
C u 2 0 / T i 0 2 thin films and these trapped electrons are 
found to be stable even at oxygen saturated condition. 
These trapped electrons can be utilised later on, under dark 
condit ions, to drive the chemical reactions such as water-
splitting reaction. 

2. Experimental 

On ITO, C u 2 0 and T i 0 2 , thin films were prepared as 
follows: 0.5 g of T i 0 2 (P25 T i 0 2 , Degussa) was mixed with 
2.5 ml o f C H 3 C O O H and Triton fol lowed by addition of 
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