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Abstract

Production of electrical power by using the solar cell is a very important
method used as an alternative energy. The organic solar cell which can be
manufactured from semiconductor polymers is the aim of the scientist in this
field, where it has very low costs but with poor efficiency. In this work, we
proposed some manners to increase the efficiency of the polymeric organic
solar cell and trying to put some fundamental information in this field.
Monomers of Mercaptobenzothiazole and bis- Mercaptobenzothiazole were
prepared from the reaction of p- phenelyne diamine and benzidine with sulfur
and carbon sulfide. Eight polymers were prepared by using condensation
polymerization of the prepared monomers with terephthaloyle chloride and
with mrhylene chlorhde and with 1,4- dibromobutane. The prepared polymers
were doped with iodine and with sodium iodide. The characterization of the
prepared polymers were reconized by using different techniques like CHN,
FTIR and DSC. The optical properties were studied by measuring the
absorption spectrum as a function of the wavelength in ultraviolet spectrum
range (400-900nm). The results show that with increasing the doping level,
the absorbance and the absorption coefficient are increased, while the energy
gap decreased. These results encourage to use these polymers for building the
solar cells. The electrical conductivity and the Hall effect were measured for
the doped polymers. The results demonstrated that the electrical conductivity
increased with increasing doping level. In the other hand the Hall effect
measurements show that the doping with iodine produced n-type
semiconductor polymer, while doping with sodium iodide produced p-type
semiconductor polymers. Sixteen solar cells have been built from the doped
polymers. Eight cell built from n- type polymers casted on p-type silicon
while the eight p- type polymers were casted on n- type silicon substrate. The
characterization of the cells were recorded, current density- voltage (J-V) and
the efficiency. The highest efficiency obtained from n- type polymer is
1.07%, while the highest efficiency of p- type polymer records 1.13%. Carbon
nano tube was used in order to develop the efficiency of the cell. Four cells
were built from n- type polymers that have higher electrical conductivity
mixed with the carbon nano tube. The efficiencies were increased to reach
3.71%, 3.1%, 2.6%, 4.48%. It was noticed that the efficiency have been
developed by four order from the oirigind one. Aging effect was also studied
for the developed cells. The measurements have been followed for two



months. The measurements were carried out every ten days. The results show
that there are no aging effect on the efficiency of the cells.
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