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Dye-sensitized solar cell devices have recently shown significant improvements in device 

efficiency with several examples of liquid DSC devices reaching η > 12% with one report of η 

= 14.7% [1]. The improvements in liquid devices have often arisen from the use of co-

sensitization of two dyes.   

In this talk, we will present the first studies of the ultra-fast sensitization of large-scale 

(ca. 20 cm2) mesoporous TiO2 photo-anodes as well as small modules for use in dye-sensitized 

solar cell devices. We have studied these processes in situ using digital imaging to monitor 

colour change and then extracted that colour data as RGB data for subsequent analysis. Rates 

of dyeing and spatial distribution of dye have been investigated as well as co-sensitization 

using different coloured dyes (e.g. half-squaraine dyes [2,3]) including varying the order of dye 

addition. We have correlated these data with UV-visible spectroscopy and device performance. 

  

 

Fig. 1 (Left) TiO2 module and (right) ultra-fast co-sensitization of 15 cm long DSC TiO2 

devices  
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