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ABSTRACT

The layer-by-layer self assembly method have been used to construct polymer
thin films on any substrates. The multilayer polymer thin films are constructed by
alternating adsorption of anionic and cationic polymers. Substituted polythiophenes
and poly(N-alkyl-3,6-carbazoles) are materials of great interest as they act as hole
transport materials which has been utilized in polymer light emitting diode
applications. In this work, we have described the layer-by-layer self assembly
fabrication of polyelectrolyte multilayer ultrathin films containing anionic poly[2-

(thiophen-3-yl)ethyl methacrylate-co-methacrylic acid]; P(TEM-co-MA) and cationic
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poly[4-(9H-carbazol-9-yl)-N-ethyl-N,N’-dimethylbutan-1-aminium bromide];PCEDA.
Water soluble P(TEM-co-MA) was synthesized by copolymerization between
thiophene-pendant methacrylate and methacrylic acid using azobisisobutyronitrile as
initiator in tetrahydrofuran solution. Water-soluble PCEDA was synthesized via
Menshutkin reactions between N,N’-bis(4-(9H-carbazol-9-yl)butyl)-N,N'-
dimethylethane-1,2-diamine  and  1,4-dibromobutane.  UV-Vis  absorption
spectrophotometer, ellipsometry measurement and quartz crystal microbalance were
used to observe the growth of multilayer ultrathin films. The deposition of P(TEM-
co-MA)/PCEDA as multilayer self-assembled ultrathin films regularly grow which
showed linear growth of absorbance and thickness with increasing of number of layer
pair and also verified by quartz crystal microbalance. A linear increase of the film
mass was observed, which indicates a uniform growth of the polyions used for the
present study. The LbL multilayer films were electrochemically polymerized
anodically by cyclic voltammetry to study the copolymerization behavior between
thiophene and carbazole groups. The copolymer showed very good
electropolymerizability which showed regularity of the peak current increases in the
successive cycles. It showed incorporation of thiophene and carbazole groups. This
was verified by cyclic voltammetry of homopolymer and spectroelectrochemistry.
The quantitative of layer-by-layer method was studied by cyclic voltammetry,

chronoamperometry and electrochemical surface plasmon resonance spectroscopy.





