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Preparation and characterization of water-soluble polyaniline/carbon nanotube
composites

Jea Uk Lee’, Won Ho Jo~, Wonoh Lee, Joon-Hyung Byun*+

ABSTRACT

A new water-soluble and self-doped poly(styrenesulfonic acid-graft-aniline), PSSA-g-PANI, for dispersing
carbon nanotubes (CNTs) in water was synthesized and its ability to stabilize aqueous CNT dispersions was
examined. It was observed that the PANI in PSSA-g-PANI, which has benzoid and quinoid structure, was
strongly adsorbed onto the nanotube surface via a strong m-m interaction, and thus only gentle sonication causes
exfoliation of CNT ropes to small bundles and the long-term stability of their resulting dispersions was much
better than commercial surfactants. Furthermore, when thin films of PSSA-g-PANI /CNT are prepared from
aqueous dispersion and their electrical conductivities are measured by the four probe technique, it is observed
that their conductivities are in the range of 1.5-2.5 S/cm.
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Fig. 1 Schematics of covalent (a) and non-covalent (b) functionalization
of carbon nanotubes.
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Fig. 2 Chemical structure of PSSA-g-PANI.
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Fig. 4 In-situ polymerization of PSSA-g-PANI/CNT composite.
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Fig. 7 Images of aqueous solution of PSSA-g-PANI/CNT (a) and (c)
and pure CNT (b).
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Fig. 6 Electrical conductivities of PSSA-g-PANI as a function of molar
ratio of ANI/SSA.
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Fig. 9 Image of PSSA-g-PANI/CNT thin film.
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Fig. 10 Electrical conductivities of PSSA-g-PANI/CNT thin films as a
function of contents of CNT.
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Fig. 11 SEM images of PSSA-g-PANI/CNT film.
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