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There is a need to produce highly functionalized, hy-
brid, conducting polymer based films of controlled ar-
chitecture and thickness as well as to develop meth-
ods for their micro- and nanopatterning [1]. In the
present work, we propose and develop the concept
based on multiple formation of two-dimensional layers
composed alternately of conducting polymers (such as
polyaniline or polypyrrole) and polynuclear inorganic
compounds (such as polyoxometallate of molybdenum
or tungsten). In the procedure, a ca. monolayer of
the inorganic heteropolyanion is first adsorbed onto
the electrode surface [2,3]. By immersing the result-
ing self- assembled monolayer into a solution of or-
ganic monomer, a composite (hybrid) layer is formed
due to the interaction between the adsorbed polyan-
ion and the solution cationic species. In one of exam-
ples considered by us, the approach has also involved
polymerization of surface confined anilinium ions that
have been electrostatically attracted to a negatively
charged monolayer of heteropolymolybdate on glassy
carbon or gold surface. The actual polymerization
step can be controlled both chemically or electrochem-
ically. By repeated and alternated immersions (treat-
ments) in the appropriate solution, the amount of ma-
terial on the electrode surface can be increased sys-
tematically in a controlled fashion leading to stable
three-dimensional multilayered assemblies. Further,
incorporation of a polymeric backbone within the in-
organic monolayer units significantly increase the sta-
bility of films. The formation, morphology, structural
transformations and electrochemical properties of both
two-dimensional conducting polymer nanostructures
on self-assembled inorganic monolayers and multilay-
ered systems are examined using cyclic voltammetry,
potential step techniques, microgravimmetry, FTIR
spectroscopy, STM and scanning electrochemical mi-
croscope. The approach provides a novel concept of
not only assembling conducting polymers and inor-
ganic species into composite structures but also pro-
ducing molecular systems capable of charge storage in
bilayer type coatings as well as organized monolayer

and multilayer assemblies with specific electrocatalytic
properties [5].

It is also noteworthy that electrooxidative polymer-
ization of aniline itself can be facilitated by modifica-
tion of electrode surfaces with inorganic polyoxometal-
late, namely with self-assembled monolayers of dode-
camolybdophosphate, PM0120404-. But by introduc-
tion of positively charged protonated 1,12 diaminodo-
decane, NH2-(CH2)12-NH2, into anionic PMo120404-
monolayer, its interfacial charge can be inverted and
the access of anililium monomers significantly blocked.
Consequently, the selective deposition of polyaniline
is feasible, and preferential growth of the polymer
on electrode surfaces modified with polyoxometallate
has been observed, whereas microcontact printed pat-
terns of protonated 1,12 diaminododecane within do-
decamolybdophosphate monolayer has largely inhib-
ited electropolymerization of polyaniline. When com-
pared to the recent attempts of production of micron-
scale patterns of polyaniline on self-assembled mono-
layers on functionalized alkanethiols [5], our approach
involves both interfacial acceleration and inhibition of
electrochemical polymerization of PANI, and it offers
complimentary selectivity criteria. Further research is
in progress aiming at manufacturing of patterned con-
ducting polymer structures at micrometer and submi-
crometer scales.
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