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Aqueous Electrolyte 



Assembling the Au-TiO2 Interface 

TiO2 Nanowire (NW) Au Nanoparticles (NPs) 
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Plasmonic Au-TiO2 Nanowire Heterojunction 
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Plasmon-Mediated Charge Transfer (PMCT) Process 



Plasmonic PEC Device Architecture 



Plasmonic PEC Device Architecture 
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Metal-Semiconductor (Au-TiO2) Interface 



Optical Properties of Devices 

λ > 515 nm 



Plasmon-Mediated Charge Transfer 



Proposed PMCT Process in Au-TiO2 

TiO2 

ħω φ 
e- 

ECB 

EVB 

EF 

Au  

EG 

e- 

h+ EF,Redox 

DOx 

DRed 
e- 

Electrolyte 

E
ne

rg
y,

 E
 

Distance, d 



Ultrafast Timescale of the PMCT 

J. Am. Chem. Soc., 2007, 129 (48), 14852–14853 



Off Off Light On 

λ < 400 nm 

λ > 515 nm 

Open-Circuit Voltage (Voc) 



Charge Carrier Lifetimes (n) 



Take Home Messages 
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Eappl = 1.2 VRHE 

λ > 515 nm 

I0 = 3 W / cm2 

k  = 0.89 ± 0.02 μmol H2 / h 

Visible-Light H2 Production  

Average H2 Production Photocatalytic Stability 



Acknowledgements 

Dr. Eric Stach 
Dr. Aaron C. 
Johnston-Peck 
Dr. Dong Su User proposal # BNL-CFN-31913 


