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Abstract
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This research work has concern a study on relationships between structure and properties of
bulkheterojunction (BHJ) polymer solar cell, containing P3HT and fullerene (Cq) as an
electron donor and acceptor, respectively. The goals of this work are to improve power
conversion efficiency of the polymer solar cells by minimizing fullerene aggregation by using
the synthesized fullerene grafted polystyrene (PSFu) as a replacement of the fullerene.
In addition, this work also interested in reducing exciton loss by controlling morphology of the
P3HT/Cq, bulk heterojunction, using the synthesized PSFu grafted polyphenylene xylylene
(PPX-g-PSFu) as a compatibilizer. PPX-g-PSFu was synthesized by using a multiple steps
synthetic roure, comprising Wessling route, iniferter polymerization, and atom transfer radical
addition (ATRA). Similarly, PSFu with a variety of fullerene content were synthesized by
carryling out copolymerization of styrene and chioromethylstyrene, followed by ATRA of the
poly(styrene-co-chloromethylstyrene). Structure and properties of the synthesized polymers
were characterized by using FTIR, 1H-NMR, GPC, DSC, TGA, CV, and UVNisible
spectroscopy. In addition, HOMO-LUMO energy levels and band gap energy of the
spectroscopy semiconducing polymers were calculated by using data obtained from CV and
UV/Visible techniques. Polymer solar cells were fabricated by using a spin coating technique
and current-voltage characteristrics of the cells were determined. From the results, it was
found that efficiency of the rd-P3HT/acceptor materials BHJ cells employing PSFu as a
replacement of C60 are comparable to those of the cells containing Cgo. This was not the
case for the cells containing r-P3HT as an electron donor. It was also found that by adding
20 pph of some PPX-g-PSFu to the P3HT/C60 cells, efficiency of the cells increased from
170 to 500 times, depending on structure of PPX-g-PSFu and types of electrodes used to
fabricate the cells. Lastly, the above results can be discussed in the light of changes in
morphology of the cells, characterized by using optical microscope and atomic force
microscope.
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