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ABSTRACT

In this study, water-soluble cationic sexithiophenes and anionic polycarbazole
precursors were designed and synthesized for use as polyelectrolytes. The water-soluble
cationic sexithiophenes with quaternized amine as terminal groups were synthesized by
treatment of bromide terminal groups with trimethylamine in ethanol. On the other hand,
the anionic polycarbazole precursor with carboxylic acid group was synthesized by
partial esterification of polyacid or copolymerization of acrylic acid and acrylic esters to
form polyacrylate and polyacrylic acid copolymers. The optical property of these

sexithiophenes and polycarbazole precursors in solution was studied by UV-Vis



Vi

spectroscopy and fluorescence spectroscopy before fabrication of films. The alternate
ultrathin films of both linear and dendrimeric cationic sexithiophenes (6TNL and 6TND
respectively) with anionic polycarbazole precursor, poly(2-(N-carbazolyl) ethyl
methacrylate-co-methacrylic acid) or PCEMMAS32 were successfully fabricated by using
layer-by-layer self-assembly deposition technique which typically use of water-based
solutions. The depositions of films were monitored by UV-Vis spectroscopy and in situ
surface plasmon spectroscopy (SPS) which showed the step-wise increasing with the
number of bi-layers. The electrochemical behavior and cross-linking of carbazole side
group in PCEMMAZ32 layer were investigated using cyclic voltammetry (CV) and in situ
electrochemical surface plasmon spectroscopy (EC-SPS) on gold substrates. The doping-
dedoping process of the films was also studied with EC-SPS upon potential cycling.
After electrocrosslinking, the films on indium tin oxide (ITO) substrates were monitored
by UV-Vis spectroscopy at various applied voltage ranges. It was found that carbazole

peaks were disappeared and the new peaks of polycarbazole were observed.
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