
Scientific Achievement 
A working “artificial leaf” for solar water splitting 
has been constructed, based for the first time on a 
dye sensitized photoelectrosynthesis cell (DSPEC).  
 

Significance and Impact 
Visible light water splitting with a minimum bias 
(~0.2 V) has been demonstrated in a molecular 
assembly derivatized core/shell structure consisting 
of a nanoparticle, mesoporous transparent 
conducting film with a thin overlayer of TiO2.  
 

Research Details 
• A core/shell photoanode  was created by coating a 

nanoparticle film of tin-doped indium oxide (nanoITO) 
with a conformal layer of TiO2 by using atomic layer 
deposition (ALD). 

• Integration in a DSPEC with a Pt cathode with visible 
illumination gave an absorbed photon conversion 
efficiency of 4.4% for water splitting.  

 

A Tipping Point for Solar Fuels? 
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(Above) Illustrating interface binding, assembly structure, and a 
kinetic scheme following MLCT excitation of the chromophore in 
the assembly on core/shell nanoITO/TiO2.  
(Below) Graphic depiction of a DSPEC with H+ reduction at a Pt 
photocathode. 
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