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Abstract 

The promoting effects of MgO layer on Ti0 2 catalyst for the sensitized degradation of colorants in aqueous phase has been investigated. As 
explained in literature, our results indicate that both dye adsorption amount and the equilibrium constant increase after coating Ti0 2 with a MgO 
layer and the photocatalytic activity is highly dependent on the thickness of the MgO layer. In this report, using charge transfer studies, we propose 
that the dye adsorption amount might not be the rate-limiting step, but the slow charge recombination on TiOj/MgO leads to higher dye degradation 
on Ti02/MgO composite catalyst. We show that the MgO layer on Ti0 2 retards the charge recombination resulting in higher dye degradation in the 
absence of a suitable redox couple. It was shown that the thin layer of insulating MgO on Ti0 2 acts as a barrier for charge recombination and charge 
recombination rates were progressively reduced with the MgO amount present on Ti0 2. Therefore, the promoting effect of MgO layer on Ti0 2 

could also be attributed to slow charge recombination in addition to enhanced dye adsorption amount. The use of such systems in dye-sensitized 
solar cell is discussed. 
© 2005 Elsevier B.V. All rights reserved. 
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1.' Introduction 

The direct bang gap excitation of semiconductors leads to 
the generation of electron hole pair and the use of semiconduc­
tor oxide particles as photocatalysts is well established and has 
shown great utility in the complete mineralization of organic pol­
lutants [1-10]. Photocatalytic purification of water and air has 
been considered as one the promising methods. Particularly, the 
photocatalytic purification of water by irradiated TiC>2 particles 
has proven to be a very effective process which leads to complete 
mineralization of pollutants [11,12]. Ti02 having a crystal form 
of anatase is expected as the most promising photocatalyst and 
its photocatalytic activity has been improved by the modification 
of surface or bulk properties, i.e. doping, codeposition of metals, 
surface chelating, mixing of two semiconductors, coating of an 
insulating oxide layer, etc. [13-17]. 

On the other hand, Ti02 sensitized photodegradation of dyes 
under visible light irradiation, i.e. sensitized degradation of dyes 
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has been studied in detail in which T1O2 particles act as medium 
for the electron transfer. The kinetics of recombination pro­
cess is considered as one of the most important factors that 
control the photocatalytic activity [18-21] and recombination 
should be minimized in order to optimize the catalytic activ­
ity. Hence, a wide charge separation is a prerequisite for better 
photocatalytic activity and wider the charge separation, higher 
the photocatalytic activity [ 18 21 ]. Wider charge separation has 
been achieved using composite semiconducting materials with 
different band positions such as Sn02/ZnO [21], Ti02/Sn02 
[22], T i 0 2 / W 0 3 [23], Ti0 2 /ZnO [24]. Depending on the rela­
tive locations of the conduction bands (CB) of the two particles 
in contact, electrons are transferred from higher CB to the lower 
CB allowing wider charge separation. Even though wide charge 
separation is achieved in such cases, there is still a possibility 
that electrons in lower lying CB recombine with the photogen-
erated holes, since the semiconducting materials are not good 
barriers for the recombination. 

It has been shown that the coating of an insulating layer on 
Ti02 particles enhances the photocatalytic activity. Tada et al. 
showed the coating of S i 0 2 or MgO on Ti02 results in three­
fold increase in catalytic activity of Ti02 for the degradation of 
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