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Dye-Sensitized Solar Cell (DSSC)
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Cobalt Bipyridyl Redox Shuttles
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Recombination From Subbandgap States
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Variable Temp. Spectroelectrochemistry
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Potential of new redox shuttles
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Normalized Current

J/ mA cm™

Designing a Better Dye Regenerator
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Current Open Questions

*How do material physical properties affect
recombination?

*How do we adapt the Marcus cross relation to
understand details affecting regeneration?

=Can we design better dye regenerators which
aren’t plauged from recombination losses?

= Ultimate goal is to develop general Kinetic
model to guide the design of new redox couple /
semiconductor / sensitizer combinations which



Hematite (a-Fe,0,)
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Atomic Layer Deposition
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Limiting Thickness
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H,O vs. [Fe(CN)g]3"*
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Conclusions
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Potential Modulated Absorbance
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JV Curves
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The Effect of Ti “Dopants”
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Current Open Questions

*\What (chemically) are the surface states
Involved In water oxidation?

*How does the water oxidation mechanism /
performance depend on metal oxide surface?

=Can we make a heterojunction to more
efficiently separate charge at the surface?

*How do these “dopants” affect the structure of
hematite? How do we understand effect of
“doping” in general ?
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