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Abstract

Exploring sustainable energy resources are becoming
Important due to the predicted oil depletion and soaring CO,,
levels In the atmosphere. Of available alternatives, solar
energy finds special attention due to its vast availability and
high power density of 1000 watts per square meter. Various
mechanisms have been carefully employed to harvest the
solar power Iincluding semiconductor silicon based
photovoltaic, Inorganic/organic dye sensitized or bulk
heterojunction solar devices. Some of the latter devices
utilize donor-acceptor supramolecular systems designed
based on natural photosynthesis. Here, self-assembly of
energy donor and acceptor is proved to be an important
criterion.

In the present study, we demonstrate an elegant
method of self-assembly to modify TiO, surface using
coordinating ligands followed by immobilization of a variety
of photosensitizers and dyads. This method, in addition of
testing the photoelectrochemical behavior of simple zinc
tetrapyrroles also allows us to introduce fairly complex
stru 2s _|nvolving more. thar
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*Widely available
*More powerful (1000 W/m?)

Solar Energy Harvesting Device —Biomimetic Solar Cell
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Avallable Solar Harvesting
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Courtesy: http://en.wikipedia.org/wiki/Solar_cells

sInorganic PV devices are efficient but
expensive.

*Dye Sensitized Solar Cells (DSSC) &
made up of Titanium dioxide (TiO,).

* Organic Solar Cells are less efficient.

How does a DSSC Work?
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Our Approach- Self Assembly

Jye could be self
assembled on a TiO,
surface by adapting axial
ligation
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Influence of Different Coordinating Ligands
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I-V Plot and IPCE Spectrum for different type of ligand modified electrode

Strength of coordination varies depending on type of
ligands and so their on binding constant (4>2>3>1)
Highest performance by (4:8) system (36% Incident
Photon Coversion Efficiency) due to strong binding and
better charge separation.

Mechanism for high performance-
vectorial elec

Light /
g E-::”"f

ET
/,—-,\ HS
asei :
X W . HRy }.ﬁm

Donor,-Donor,

— e

Proposed mecha

Electron injectic
nanoparticle
Ferrocene donate
prevent back electro
performance.

conc

Self assembly of different types ¢
possible by using axial ligation techniqt

Increased charge separation facilitates De
solar cell.

Highest IPCE value of 36% was obtained in curre
study.

Efforts to improve the performance using different dyes
are under study.
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