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Abstract: The aim of this research is the fabrication of a titanium dioxide
nanostructure-based solar cell sensitized with N719 dye, and improving its efficiency
with the application of a core-shell structure of polypyrrole/polyaniline as a counter
electrode. The solar cells with polymeric counter electrode were fabricated, in variable
thicknesses by two spin coating and drop coating methods, and evaluated. In addition,
the effect of nanowires and titanium dioxide nanoparticles concentration, present in
photo-anode, was investigated on the performance of solar cell. The absorption amount
of N719 dye was studied by spectrophotometer, and the maximum absorption was
obtained at the wavelengths of 380 and 530 nm. The structural investigation of photo-
anode and counter electrode by scanning electron microscope showed that the
combination of nanoparticles and titanium dioxide nanowires with 1:9 ratio leads to a
porous structure with a high surface-to-volume ratio that has a significant effect on the
absorption of the dye and solar cell efficiency. The prepared solar cell by the drop
coating method did not have appropriate performance. So, the focus of the research was
directed towards the sample prepared by spin coating method. The solar cell sample
with the counter electrode, containing polypyrrole/polyaniline, fabricated by spin
coating method offers the open circuit voltage of 0.71 V, short circuit current of 2.58
mA, fill factor of 57.38, and efficiency of 1.05, which open circuit voltage and fill factor
have been improved by 7.6 and 35 times compared to similar samples, respectively.

Kywords: Dye-Sensitized solar cell, Polyaniline, Polypyrrole, Conductive polymer,
Polymer counter electrode.
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