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SYNTHESIS OF PU, POT AND PVA NANO THIN FILM AND STUDYING THEIR ELECTRICAL, OPTICAL PROPERTIES AND THEIR ELECTRONIC
APPLICATION OF POLYMERS
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ABSTRACT : The preparation of poly(o-toluidine) (POT) and doping it by cobalt chloride ( CoCl,.6H,0 ) with different volume ratios (5% , 10% ,
20% , 30% , 40% V/V ) is a successful attempt, in addition to the prepare of the polyurethane (PU) and doping it by different weight ratios of poly (o-
toluidine) as (20%, 30%, 50% W/W) as well as the blend polymers of poly (o-toluidine) and polyvinyl alcohol (PVA) are prepared by mixed different
volume ratios of PVA/POT as (2:1, 1:1, 1:2PVA:POT). The samples have been characterized by different techniques ( FT-IR , XRD and SEM ) to
analyzed and determined functional groups of chemical bonds, structure of polymers and morphology of spun polymer surface respectively. All
prepared polymers are deposited by spin coating method to form thin films on the glass, interdigitated finger electrodes, and silicon substrates for
optical, electrical properties and solar cell fabrication respectively. The optical properties of the prepared polymers are studied and showed that the
energy gap of the prepared polymers for direct allowed transition decreases from 3.2eV for pure POT to be 2.66eV at the 30% volume ratio of dopant.
Similar result is obtained for polyurethane when doped it by different weight ratios of POT. The optical constants of polymers such as refractive index
and extinction coefficient are studied as a function of wavelength in addition to the study of the optical conductivity of polymers as function of photon
energy. The electrical properties of prepared polymers are investigated which showed ohmic behaviour in addition to semiconductor property of
polymers that is noted too as a result of increase in conductivity with temperatures for all polymers. The activation energy of the prepared polymers is
calculated according to Arrhenius model which is decreased with the increase of the amount of dopants for POT and PU. Photovoltaic device is
fabricated by depositing the prepared polymer on the n-type silicon by spin coating method. The better efficiency of the prepared devices is increased
by increasing the dopant to 3.01% for (Au/POT-30% cobalt’s chloride/n-type Si/Al ) with the open voltage circuit ( 0.48V ), short circuit current (
22.999mA/cm? ) and full factor ( 0.2842 ) which are tested under illumination with intensity of 100mW/cm? . The influence of thickness is noted in
which the decrease in thickness led to an increase in efficiency of 30% cobalt’s chloride doped POT. The solar cell fabricated as (Au/PU/Si/Al) appears
an increase in efficiency according to an increase in the dopant amount to be 1.138%. The J-V curves of prepared photovoltaic devices (PVA:POT/n-
Si) which are measured under dark and illumination (100mW /cm?) give information about prepared devices performance, whereas the better power
conversion efficiency is recorded at the ratio (1:2 PVA:POT) to be 1.567 with J,. , V. , and FF equal to 13.3647, 0.32, 0.36634 respectively.




