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PAc: Polyacetylene

DBSA: Dodecylbenzene sulfonic acid

CR: Chloroprene rubber

DLVO: Derjaguin and Landau, Verwey and Overbeek
DLS: Dynamic Light Scattering

FeCls: Ferric chloride

HOMO: Highest Occupied Molecular Orbital
HCI: Hydrochloric acid

IR: Infra Red

LUMO: Lowest Unoccupied Molecular Orbital
PPP: Poly(para-phenylene)

PPy: Polypyrrole

PANI: Polyaniline

PEDOT: Poly(3,4-ethylenedioxythiophene)
PPV: Poly(p-phenylenevinylene)

PSS: Poly(styrenesulfonate)

pTSA: p-toluenesulfonic acid

PVA: Poly(vinyl alcohol)

SEM: Scanning Electron Microscopy

TGA: Thermo Gravimetric Analysis

UV: Ultra Violet
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Abstract:

This work aims at the preparation of stable colloids of inherently conductive polymers,
namely polyaniline due to its ease of preparation, high electrical conductivity and the
possibilty of reversible doping via acid-base reactions in addition to redox reactions.
The colloids have been prepared via two different methods: (1) conventional one: this
method is well-known in literature and it consists of performing the polymerisation of
aniline in presence of suspension (stabilizing ) agent. The second one is a direct
method. It is is based on the fact that doping can be performed via acid-base reaction.
In this method, the colloid of polyaniline is prepared via two steps: (i) Polyaniline
(emerladine salt) is prepared without suspension agent, and is transformed to
emeraldine base by acid-base reaction. (ii) The emeraldine base is added to an adequate
suspension agent having acid groups- in aqueous or organic phases- to dope
polyaniline and suspend it. The direct method offers many advantages over the
conventional one: No need to wash the colloid suspension to get rid of the side
products of polymerization reaction (like oligomers and peroxide decomposition
products) and no need to use special centrifuges with high rotation speed (10000 rpm)
for precipitating the suspension. Accordingly different colloidal suspensions in water
and several organic media (cyclohexan, xylene and acetonitrile) have been prepared
using the two meyhods. Polystyrene sodium sulfonate (PSSNa), chloroprene rubber
40 and doceylbenzenesulfonic acid (DBSA) have been used as suspension agents. All
colloids have been characterized by FTIR and UV-vis spectroscopies. The electrical
conductivity is investigated by the four probe technique, while the grain size is
performed by DLS technique. The morphology of the precipitated suspension is
studied by SEM, whereas the stability of the colloids is monitored over a long period
of time. The results indicate that the colloids prepared by the direct method in organic
media hold great promise for their ease of preapation, high stability and potential

applications in conducting paints.
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