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electrolyte used for testing 7 and 14 was specially designed to decrease the conduction band 

energy of TiO2.  The results obtained are very disappointing, since it was anticipated that the 

absorption behaviour of these dyes might lead to good photovoltaic performances.  The likely 

explanation for these observations is inefficient electron injection into the TiO2 surface, 

possibly due to poor matching between the excited state energy levels of the dyes and the 

conduction band of TiO2.  Also, the presence of long and twistable bridges between the RuII 

centre and the TiO2 surface can be expected to hinder electronic coupling.  Notably, the DFT-

derived LUMOs include no electron density on the phenyl rings.  Although the theoretical 

calculations do not predict the excited-state orbital energies or redox potentials of the dyes, 

they do help to explain qualitatively their very low photosensitizing efficiencies. 
 

 
 

Fig. 11.  Current-voltage curves of solar cells fabricated with 7 (blue) and 14 (red) under AM 

1.5G illumination: (a) TiO2-based; (b) ZnO-based. 
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