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Dye sensitized photoelectrosynthesis cells (DSPECs) are recently gaining more attention as a 

promising approach to artificial photosynthesis. Although significant progress has been made in 

understanding and demonstrating the different functioning principles of these devices, efficiencies 

of solar to chemical energy conversion remain low due to the fast competing reaction of 

electron-hole recombination at the photoanode interface.
[1] 

Therefore, it is of importance to dedicate 

effort in finding new strategies for overcoming this detrimental process.  

Here we present recent results from our group from different projects which aim to increase the 

lifetime of the charge separated state at dye-sensitized mesoporous metal oxides. In the first 

approach we have used pure ionic liquids to create local charge compensation at the 

dye-semiconductor interface and we demonstrate that this results in the desired effect (see Figure 1).
 

[2] 
We showed that this effect is dependent on the dye structure. While back electron-transfer rates 

were decreased by up to a factor of four in D35/TiO2 and [Ru(dcb)3]Cl2/TiO2 thin films, the rates 

remained unaffected in N3/TiO2 films. In a second approach, we have designed a dye-sensitized 

mesoporous SnO2-TiO2 photoanode in which the lifetime of the CSS can be increased by several 

orders of magnitude compared to SnO2 and TiO2 alone, without the need of fabricating core-shell 

structured particles. 

 
 

Figure 1.  Normalized individual traces and corresponding fits to a 

KWW model measured by single-wavelength transient absorption (750 

nm detection) of D35-TiO2 thin films upon addition of different 

electrolytes.  
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