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Intrinsically conducting polymers [1] combine many advantages of plastics, e.g. flexibility
and processing from solution, with the additional advantage of conductivity either in the
metallic or semiconducting regimes. Easily processable into transparent films, this class of
materials is of great interest for the development of thin film plastic opto-electronic devices
[2]. On the other hand, carbon nanotubes (CNTs) have unique structural, mechanical,
electronic and thermal properties [3] and are attractive building blocks for the development
of novel polymer-nanocomposite materials with enhanced functionality, especially if it
comes to enhanced conductivity, thermal stability, and reinforcement properties [4-6].

Starting conducting polymer as matrix material for our work is polyaniline (PANI) for the
following reasons: the monomer is inexpensive, the polymerization is straightforward and it
can be processed into films. Its electric and optical properties are reversibly controllable by
both charge-transfer doping and protonation, and, additionally, it is environmentally stable
[1,2]. First PANI-CNT composites with interesting enhancement characteristics have been
fabricated in the last few years [7,8,9], however, solubility and processing, key points for

device applications were not achieved yet.

Here, we report the formation of a soluble self-aligned PANI-CNT composite consisting of
multi-wall carbon nanotubes (MWNTs) and the non-conducting but soluble emeraldine
base (EB) form of PANI. Further processing of the composite into free-standing colored
thin films was achieved. The characteristics of the composite in solution, in powder form
and as film will be presented. The results provide evidence that polymerization in the

presence of carbon nanotubes leads to a more planar conformation of PANI along MWNTs.
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This is stabilized by strong -7 interactions between both components and accompanied by
simultaneous self-alignment of MWNTs. A processable EB-MWNT composite with
enhanced properties (increase of room-temperature electrical conductivity by 9 orders of
magnitude and increase of thermal stability by 200°C) has been obtained, thus opening
many new possibilities for further technological applications. This work will be published

soon in [10].

Figure 1: Polymerization of polyaniline in the presence of carbon nanotubes (left) results in a soluble carbon
nanotube/polyaniline composite (middle). Polyaniline in the proximity of nanotubes grows in a more planar
conformation due to strong -1 interactions simultaneously stabilized by self-organization of the nanotubes,

thus forming aligned bundles of micrometer lengths (right).
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