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>+ Dye Sensitized Solar Cell (DSSC
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"7 Oxide Film

Q S&T College of Materials Science & Technology
_f?  Role of the oxide in a DSSC
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— Recelve electrons from the dye

— Efficient transport electrons in the
media

e Characteristics

— Ultra fine structure(nm-crystal, mesoporous)
interconnected (%)

— Good electrical conduction properties (%)

— Conduction band edge is more negative than HUMO
of the dye
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. Materials and Processes of the Oxide film
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— TiO,(cheap, non-toxic), ZnO, SnO,, Nb,Oc,
WO,,etc
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he Electrolyte
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* Role of electrolyte in a DSSC
— Restore the original state of the

dye by electron donation from the oxide
electrolyte % %
o dye
 Characteristics
— Oxidation S Reduction }\

« Highly reusable
— Redox potential lower than dye
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Advantages:
e Higher conductivity
« Excellent interfacial contacting property
« Higher photoelectric conversion efficiency
Disadvantages:
 Easy leakage and volatilization of liquid
 Difficulty encapsulation
. dDesorption and photodegradation of the attached
yes
Corrosion of the Pt counter electrode
Worse long-term stability
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easy preparation
higher stability

poor pore filling property
ower conductivity
_ower photoelectric conversion efficiency
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Both viscosity of solids and diffusibility of liquids
Higher conductivity

Excellent interfacial contacting property

Smaller leakage or volatilization

Good long-term stability

Moderate photoelectric conversion efficiency



Conclusion

S&T
« For improving conversion efficiency
— Increase the transmittance of TCO
— Increase the light harvesting of dye(LHE)
— Improve the electron injecting into oxide (o;,)

— Improve the collection of injection elections in
TCO (n.)

— Reduce the recombination of e-h
IPCE = LHE ¢,, 1,

LHE: light harvesting efficiency ; ,,: charge injection efficiency; m_: charge collection
efficiency

« Durability & process concern
— Thermal stability of components
— Corrosion resistance
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