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Abstract 

Sn0 2 thin films and particles show feeble solar cell performance and poor photocatalytic activity 
respectively. It has been reported that coating of a thin MgO layer on Sn0 2 particles results in 
enhancement of both solar cell performance and catalytic activities. The promoting effect of MgO 
layer was owing to barrier effect where MgO acts as a barrier layer for charge recombination. We 
noticed negative shift of flatband (FB) potential of Sn0 2 with the increase of pH values and coating 
of a thin MgO layer on Sn0 2 particles. It is shown how the negative shift in FB potential may 
contribute to enhance the solar cell efficiencies and photocatalytic activity in addition to the barrier 
effect of MgO layer. 

1. INTRODUCTION 

The primary process of any photochemical reaction is the absorption of light by a suitable light 

absorbing material i.e. a semiconductor or dye. The direct band gap excitation of semiconductors 

leads to the generation of electron hole pairs and the use of semiconductor oxide particles as 

photocatalysts is well established and has shown great utility in the complete mineralization of organic 

pollutants [1-5]. In the same way, in dye sensitized solar cells (DSSC), dye molecules which are 

attached to thin oxide film transfer excited electrons from the dye molecules to the conduction band 

(CB) of the oxide. Transferred electrons in the CB of oxide thin film are either diffused to the 

conducting glass or recombine with the dye cation. In photocatalysis and in DSSC, the kinetics of 

recombination process is considered as one of the mos t important factors that controls the 

photocatalytic activity as well as the efficiency of solar cells [6-9]. Therefore, in optimization of the 

photoelectrochemical processes, recombination should be minimized. Hence, a wide charge 
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