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Abstract

Abstract

Conducting polymers, which possess semiconducting or metallic conductivities and
traditional characteristics of polymer, are synthesized as novel materials. Owning to
the special doping mechanism, well environment-friendly and environmental stability,
facile preparation and cheap, also the potential applications in chemical and biological
sensors, light-emitting diodes, molecular electronic optics machine areas, the
researches of conducting polymers have attracted extensive interests. Recently, as for
the development of nanotechnology and the intrinsic properties and application
prospects of conducting polymers, the controllable synthesis of nanostructure of
conducting polymers and the corresponding nanocomposites have gained more and
more recognition of researchers. The synthetic approaches of nanostructure of
conducting polymers contain “hard-template” method, “soft-template” method and
“template-less” method. Simultaneously, the preparation of nanocomposites based on
conducting polymers will be the important route to improve the performance and
applications of conducting polymers. In this dissertation, we focus on polyaniline
(PANI), one of the most popular conducting polymers. We utilize chemical and
electrochemical method, combing the template and template-less techniques to
prepare nanostructure of PANI and nanocomposites based on PANI. And probe into
the electron transport properties and optical properties of nanostructure of PANI and
the electrochemical properties and gas sensor properties of nanocomposites based on

PANI. The following text is the details:

1: PANI nanodots array was fabricated in AAO template with potentiostatic
method in a short time, and the charge transfer property of a single PANI nanodot was

I
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measured using atomic force microscopy (AFM). The results showed that PANI
nanodots were orderly arrangement, the diameter of single nanodot was about 40 nm
and the charge transfer characteristic of mid-oxidized state of PANI nanodot
performed like coulomb blockade. Furthermore, the results exhibited that the charge
transfer characteristic of reduced or oxidized state of PANI nanodot did not display
the coulomb staircase behavior.

2: PANI nanofibers induced by HCSA and PANI hierarchical nanostructures
induced by p-TSA were direct electrodeposited on indium tin oxide (ITO) coated
electrode with potentiostatic method. It is found that the PANI nanofibers
electrodeposited from 2 M HCSA show helical structure while the PANI nanofibers
electrodeposited from 1 M HCSA did not show helical structure, but both of the PANI
nanofibers prepared from different concentrations of HCSA exhibit optical properties.
Moreover, when using mirror-symmetrical D-CSA and L-CSA, the induced PANI
nanofibers show mirror-imaged CD spectra. The retention of optical activity of PANI
nanofibers with dedoping-redoping treatment demonstrates that the observed optical
property for the PANI nanofibers arises from the macroasymmetry of polymer
backbone. Furthermore, when the PANI nanofibers were changed the oxidized forms
with electrochemical approach, the CD spectra of different oxidized states of PANI
nanofibers shows the reversible movements with the change of oxidized forms. This
discovery may provide a new idea for the possible applications of optical devices
based on PANI nanofibers. PANI hierarchical tree-like nanostructures induced by
p-TSA were electrodeposited on indium tin oxide (ITO) coated electrode with
potentiostatic method first time. The result offers a new approach to the synthesis of
variable nanostructures of PANI.

3: Combining self-assemble and in-situ polymerization methods, pyrrole was
polymerized on the surface of PANI nanofibers which were prepared by interfacial
polymerization to prepare Polyaniline-Polypyrrole coaxial nanofibers (PPCF). The
core layer is PANI nanofibers, the sheath layer is PPy. PPCF with Different thickness
of sheath layer can be synthesized through changing the concentrations of pyrrole in
the experiment. The FTIR and Raman characteristics proved that the presence of
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