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In dye-sensitized solar cells (DSSC), the efficiency is dependent on the use of a sluggish electron 

transfer redox couple (e.g., iodide/triiodide) for the transportation of holes through the electrolyte 

solution to avoid recombination with the injected electrons, while maintaining the flow of 

electrons via fast regeneration of oxidized form of the dye molecule. This limits the type of 

redox couples that better match with the energetics of the solar harvesting dye. Passivation of the 

interface and blocking of the interfacial electron transfer with an insulating layer should allow 

the use of a facile electron transfer redox couple with better-matched energetics. By changing the 

redox couples and dyes of different redox potentials we can learn about the fundamental aspects 

of the recombination reaction, the dye regeneration and the DSSC photovoltaic effects.  

We have silanized TiO2 nanowire array electrodes and compared their performance to the 

commonly used nanoparticulate film electrodes.  We were able to achieve the highest Vov and 

best conversion efficiency for DSSC using a facile electron transfer redox couple 

(ferrocene/ferrocenium couple) and the N3 dye. Contrary to the passivated nanoparticulate film 

electrode where the injected electrons show a complex, biphasic lifetime dependence on Voc, at 

the silane-treated nanowire array electrode the injected electrons have a single exponential 

dependence on Voc. Apparently, the uneven accessibility to the silanization agent in the 

nanoparticulate film electrode results in the formation of the non-uniform passivation layer and 

subsequently complicates the overall recombination processes. In this presentation, we will also 

discuss our efforts in replacement of the N3 dye with other dye molecules of different redox 

potentials to achieve higher conversion efficiency and to prevent the recombination process.  
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