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The demand for inexpensive, renewable energy
sources is a strong driving force for the research efforts
on low-cost photovoltaic device technologies. Polymeric
materials have tecnologicd  advantages  over
conventional inorganic materials in the reduction of
production costs by large-scde production, combined
with the possbility to produce large aeaflexible devices
and the tunability of the dedronic bandgap by chemical
synthesis. Various conducting poymeric materials
(palythiophenes, pdycabazoles, poyphenylenes and
poly (phenylene vinylenes and their derivatives) have
been tested for their photovoltaic charaderistics. The
conjugated pdymers/Cqy system offers the spedal
opportunity to produce dl-organic photovoltaic devices
due to reversible, ultra fast and metastable photoinduced
eledron transfer processin such system.

In this context, ultrathin films of MEH-PPV/Cgq
nanocomposite with different amount of Cg were
fabricated by means of Langmuir-Schaefer technique. The
stability of Langmuir film was investigated at different
surface pressures for different molar compasitions. The
fabrication of the nanocomposite LS films was carried out
with a barrier compression rate of 50 mm?/min, as shown
in Figure 1. When the percentage of Cggis below 10% in
composite system, the isotherm is smilar to the one of
pure MEH-PPV, which shows a transition at about 30
mN/m. With the increment in percentage of Cgo in
compasite system, the isotherms are similar to the one of
pure Cg floating films. The Langmuir film formation of
MEH-PPV/Cqy at air water interface was analyzed by
Brewster angle microscopy. The uniformity of MEH-
PPV/Csy LS films was gudied uwsing UV-visible
spedroscopy, and atomic  force  microscopy.
Eledrochemicd measurements of different MEH-
PPV/Cqo LS films were caried in tetrabutylammonium
tetrafluorobarate (TBATFB) aceronitrile solution. For
MEH-PPV LS films, the voltammograms depict only a
reduction pe&k at very negative potential of —1.8 V.
However, with the aldition of Cg, the CV's change: there
are an oxidation peek at 0.65 V and a reduction pe&k at
0.5V. It is evidenced that MEH-PPV likes to give
eledrons with addition of Cg. It is very interesting that an
eledrochromic phenomenon was observed during these
redox proceses. With the increment of percentage of Cgg
in composite system, there appea more redox pe&s. In
addition, these pesks move to more negetive potentials.
The cdculated dffusion coefficients are 8.15x10%°
cm?/sec for both oxidation and reduction processs,
acording to Randles-Sevcik equation, when one dedron
was expeded to be participated in the readion mechanism
of the composite system. Photovoltaic €fed on materias
for switch on and switch off of light source mndition are
also discussed (Figure 2).
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Figure 1. Various srface presaure-area isotherms of
MEH-PPV/Cs, composite system. The percentage shown
in the figure is of Cgg: @) 0%, b) 5%, ¢) 33%, d) 95%, €)
100%.
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Figure 2. The photoeledrochemicd current at zero bias
for the MEH-PPY and Cg composite films 0.1 M
TBATFB solution.



