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Easy to oltain, ionexchanging films of a
conducting paymer (CP) are patentially highly useful for
potentiometric  and/or amperometric  ion  sensor
congtruction. Both amperometric and pdentiometric
sensors utilise the ion exchange occurring between the
poymer film and solution; analyticdly useful signal is
either the current, related to ion exchange wrresponding
to pdymer oxidation level change, or the alteration of the
polymer membrane potential, respedively. Potentiometry
with CP based membranes has been intensively studied
over recett yeas1,2], in contrary to amperometric
detedion of common ions, eledrochemicdly inadive
within the range of polymer eledrochemicd window.
Thistopic was only briefly studied[3].

In the following work the posshility of
amperometry with conducting polymer film using as an
exemplary analyte, common ions (e.g. CI” or K*) and
pay(pyrrole) films is presented and compared to the
potentiometry  with polymer based ionseledive
eledrodes.

The dhanges of the aurrent accompanying either
anionrexchanging poymer film oxidation (eg.
poly(pyrrole) doped with chloride anions - PRyCl) or
caion-exchanging polymer film reduction (eg.
poly(pyrrole) doped with hexacyanoferrate(ll) ions -
PR/FeCN) are dependent both on the potential applied
and eledrolyte cncentration. It should be stressed that
the aucial step of transduction of chemicd information to
eledricd dignal is the ion transfer through the
poymer / solution interface. The dironoamperometric
curves recorded for pay(pyrrole) films are usualy of
littte analyticd value since their shape danges for
different eledrolyte mncentration, Fig 1. Thus the
experiment conditions (mode and potential range) were
optimised in order to obtain anayticdly useful
dependencies:  current vs.  concentration.  The
corresponding results will be presented.

The exemplary relationship log (current) vs. log
(concentration) of the optimised cdibration gaph
obtained is presented in Fig 2 — recorded for paly(pyrrole)
film doped with chloride anions. The similar dependence
was obtained for poly(pyrrole) films obtained in the
presence of hexacyanoferrate(ll) ions. The dfeds of other
eledrolytes in the solution on the recorded cdibration
graphs were investigated. The resultsto be presented were
criticdly evaluated and compared to these obtained for
poly(pyrrole) based ion-seledive dedrodes.

The emphasis is on interferences effed on the
transduction of the chemicd information to the analyticd
signal. As the most important from paoint of view of the
pradicd applicdions, the interferences of the redox
couples present in solution and the effed of solution pH
changes were mnsidered. Their severe effed on open
circuit potentials of conducting polymer films
considerably limits their application as potentiometric
sensors. The results obtained and presented herein point
out that in many cases amperometry offers better
posshilities of ion sensing in comparison to
potentiometry in terms of sensitivity and robustness

The future prospeds and chalenges of
application of conducting pdymer films to amperometric
sensor construction are described.
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Fig 1. The dronoamperometric curves recorded for
poly(pyrrole) film doped with hexacynoferrate(ll) ions,
the film was oxidised at +0.4 V for 20 s, then the potential
0.1V was applied and current changes were recorded.
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Fig 2. The anperometric cdibration graph, log (current)
vs. log (concentration) dependence, recorded for
poly(pyrrole) film doped with chloride ions film in KCI
solutions. The polymer eledrode potential was changed
from-0.5V to +0.5 V, the aurrent value was read 100ms
after +0.5V potential step application.
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