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Chemical polymerization of polyaniline and polypyrrole by
phosphomolybdic acid
In situ formation of hybrid organic—inorganic materials
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Abstract

The oxidative polymerization of aniline or pyrrole by phosphomolybdic acid (H,PMo,,0,,) is described. These reactions
take place in the absence of other anions and result in the incorporation of the photoactive and electroactive PMo,,05,
anion into the lattice of the polymer. The resulting hybrid materials present the good conductivity and polymeric nature of
the matrix plus the added electroactivity of the inorganic cluster, which is anchored in the polymer and not exchanged upon
reduction. The hybrids can work as electrodes harnessing the electrochemical properties of the polyoxometalic clusters.
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1. Introduction

Conducting organic polymers such as polyaniline
(PAni) or polypyrrole (PPy) have attracted, on their
own, a great interest thanks to their remarkable
properties and potential applications {1]. These ma-
terials are formed by oxidative polymerization of the
corresponding monomers [2]. The conducting state is
normally achieved through p-doping of the chains
(though n-doping is also possible), a process that
takes place with the incorporation into the polymer
of charge balancing anions. Thus, aniline polymer-
izes in the presence of oxidizing agents and under
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acidic media to yield the protonated/oxidized form
of emeraldine in its conducting state [1,2]. Normally
the anions incorporated during this process have
been simple inert species such as ClO, or BF,
acting as simple counterions [1,2].

On the other hand, the incorporation of electroac-
tive anions can lead to the formation of true hybrid
materials with the combined activity (electrochemi-
cal, photochemical...) of both the polymer matrix and
the active dopant. This was the aim of our work in
trying to incorporate electroactive species within a
conducting polymer matrix. We envisaged an oppor-
tunity to exploit in these hybrid materials the redox
chemistry of molecular species which would other-
wise lack collective properties due precisely to their
zero-dimensional nature.
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