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Abstract:

The aim of this work is to synthesize the nanocomposite of self-doped water-soluble
polythiophene with ss-DNA-wrapped multiwalled-carbon nanotubes (ss-DNA/MWNTSs). It is expected
that the redox activity and conductivity of polymer will be enhanced in the presence of
ss-DNA/MWNTs composite. In the first step, the ss-DNA/MWNTs composite was successfully
synthesized. The resulting ss-DNA/MWNTs composite can be dispersed in water for a long period of
time (ca. 3 months). However, the synthesis of starting monomer was not successful. The desired
products were unable to purify even from employing flash chromatography technique. Furthermore, the
electronic property of the self-doped water soluble polythiophene was studies using density functional
theory (DFT) calculations. The hybrid B3LYP function was used within the 6-31 G(d,p) basis set. The
results showed that the presence of substituents at the 3- and 4-position on the thiophene ring had an
impact on the band gap energy of polymers. The introduction of methyl group at the 4-position
compared with the hydr ogen atom resulted in increase band gap energy. This was attributed to the
steric effect of the methyl group which led to noplanar (less conjugated) polymer chain. The increase in
bad gap energy of the polymers was also observe when the alkoxysulfonic acid at the 3-position in the

thiophene ring was replaced by more sterically demanding alkylsulfonic acid side chain.
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