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Abstract

This research has been concerned a study on synthesis and analysis of semiconducting
polymers for solar cells applications. This experimental work can be divided into two main
parts, i.e. the synthesis of donor-acceptor graft copolymers for used as a compatibilzer and
the synthesis of fullerene (Cgo) functionalized polymers for use as an electron acceptor in
polymer solar cells. Type of grafted copolymers which were synthesized include
poly(phenylene xylylene)-fullerene functionalized polystyrene (PPX-g-PSFu) and
poly(phenylene xylylene)-fullerene functionalized poly(butyl acrylate) (PPX-g-PBAFu).
These grafted copolymers were prepared via a multiple steps synthetic route. Firstly,
polymer precursor was prepared by using Wessling route. Then the polymer precursor was
modified with sodium dithiocarbamate to obtain a macroiniferter. After that, styrene and
chloromethyl styrene were grafted onto the macroiniferter chain using an iniferter
polymerization technique. Finally, Cgo was functionalized onto the grafting chain via atom
transfer radical addition (ATRA). In addition, Cg functionalized polystyrene (PSFu) and
Ceo functionalized dehydrochlorinated poly(vinyl chloride) (Cgo-g-DH-PVC) were prepared
by using the ATRA technique. The prepared products were characterized by using ‘H-
NMR, FTIR, UV/Vis, GPC, TGA, DSC and cyclic voltammetry.



From the results, it was found that by adding (20 pph) of PPX-g-PSFu, power conversion
efficiency (PCE) of the P3HT/Cg cells were increased from 0.07x10™% to 1.51x10™% and
0.0033% to 0.23% for a conventional and inverted cell configurations, respectively.
Similarly, by adding (20 pph) of the PPX-g-PBAFu the PCE of an inverted P3HT/Cg cells
increased from 0.0033% to 0.23%. However, after carrying out a thermal treatment to
convert PPX-g-PSFu and PPX-g-PBAFu, to PPV-g-PSFu and PPV-g-PBAFu, PCE of the

cells decreased.

In addition, feasibility for using Cg functionalized DH-PVC as an electron acceptor in BHJ
cells was explored. From the result, it was found that by adding the PSFu and Cg
functionalized DH-PVC, PCE of the cells increased from 0.015% to 0.15%, and 0.11%,
respectively This result was discussed in light of HOMO, LUMO energy levels of the PSFu
and Cg functionalized DH-PVC and the relative materials, implying the better transfer of

electron and hole to the corresponding electrodes.

Keywords: Grafted copolymer, Fullerene, Donor materials, Acceptor materials,

Power conversion efficiency
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