
Scientific Achievement
Designed, synthesized and determined activity 

of a molecular oxidation catalyst, T3-Ru-OH2 , 

to facilitate the light-driven oxidation of phenol 

and benzyl alcohol in a dye sensitized 
photoelectrosynthesis cell (DSPEC). 

Significance and Impact
Introduces a new approach to designing 

catalytically active chromophores that can be 

applied to metal-oxide interfaces aiding in the 

development of DSPECs.
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Research Details
• Synthesized and prepared the ligand 5-PO3H2-2,2':5',2''-terthiophene-5-trpy, T3, 

and  a ruthenium oxidation catalyst, [(Ru(bpy)(trpy)[Otf]]2+ in aqueous conditions 

to form the chromophore-metal complex assembly, T3-Ru-OH2.

• Under aqueous conditions, the phosphonic acid group in the T3 anchors the 

molecular catalyst assembly onto the TiO2 photoanode to facilitate electron 

injection into the TiO2.

• T3 displays efficient electron injection at pH 4.5 demonstrating high 

photocurrents (~350 uA/cm2) deriving from hydroquinone oxidation.  

• Phenol (PhOH) oxidation results in an increase in photocurrent generated at the 

TIO2-T3-Ru-OH2 functionalized electrode as a function of PhOH concentration.

TiO2-T3-Ru-OH2 in pH 4.35, 0.2 M acetate 

buffer and 0.5 M NaClO4, 0 – 16 mM phenol 

(4 mM increments); Eappl = 0.2 V.  Illumination 

with 100 mW-cm-2 visible light,  > 400 nm. 




