Dedication

I dedicate this effort to my father.... To my mother

To my brother .......................... To my wife.............
To my sister’ssoul..................... To my son’s soul......
To all my family........................ To my friends..........



Acknowledgement

| would like to thank my supervisor Professor Mubarak Dirar
Abdalla for giving me the opportunity to independently shape the path
of my PHD’s thesis and for qualified guidance. Also | would like to
acknowledge Dr. Rawia Abd Elgani in Sudan University of Science &
Technology- Physics Department. A special thanks for Dr. Abdelsakhi
Suleiman (Alneelain University — Department of Physics) for
assistance with solar cell manufacturing and testing in the laboratory.

Words cannot describe the appreciation | feel for all the support
| derived from my parents and my lovely wife and my brother and

from the soul of my sister.

| would like to thank all of those people who supported me throughout

this adventure.

Finally, a very special thanks to my lovely wife. | would never have

gotten this far without her support.



Abstract

Polymer solar cells are one of the promising alternative energies which
can be easily manufactured with low coast. In this work polymer cells with
different thicknesses and three different type of organic dyes (Rhodamine 6G,
Coumarin 500 and Dibenzocyanin 45) are fabricated. The effect of the
concentration of different organic dye on various electrical and optical
properties of the samples produced has been studied. It was found that when the
conjugate polymer layer deposition on the slides at low speeds by spin coating
technique (increasing the thickness of the conjugate polymer layer), results in
higher efficiency of the cells. The use of the organic dye (DDTTCI) led to
improved in efficiency and absorption coefficient of light in the samples. In
addition, the optical absorption spectra were recorded for those samples with a
UV-VIS spectrophotometer (model: UV mini-1240) within the wavelength
range of 200-800 nm, at room temperature. The samples show variations in
absorption coefficient which depending on the type of organic dye used as well
as the concentration of conjugate polymer. The short-circuit current, open circuit
voltage and the fill factor of each sample have been calculated. The efficiency

was found in the range of 10.28-1.744% for designed samples.
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