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ABSTRACf

The ion transport properties and electroc hemistry of chemically prepared

polypyrro lelpoly(styrene-a-sulfbnate), poly(3,4-ethylenedioxythiophene )lpoly(styTene4­

sulfonate), and electrochemically prepared poly(3,4-ethylenedioxythiophenc)lpoly(styrene­

a-sulfonate) composites have been investigated by cyclic vcltamrnetry and impedance

spectroscopy in a variety of electrolyte solutions . These polymers exhib ited facile

electrochemistry, fast ion transport , and good electroc hemica l stability. The chemicall y

prepared polymers are approx imately ten times more porous than their electroc hemical ly

prepared counterparts, and therefore have ionic conductivities that are higher by a similar

factor and show less potential dependence. The ionic conductivities of these polymers are

strongly dependent on the concentrations and conductivities oftbe electro lyte solution used.

At low electrolyte concentrations , the ionic conductivities of these polymers also show some

potential dependence. It is concluded that these polymers consist of permselective polymer

phases containing incorporated counter- ions and pores containing the electrolyte solution.

The incorpora ted ions 3CCOWlt for the dependence of ionic conductivity on the applied

potential and the polyme r's intrinsic ionic conductivity, \Wile the electrolyte solution in the

pores explains the strong dependence oCionic conductivity on the solution concentration and

conductivity. In high concentration electrolyte solut ions, ion transport is dominated by

electrolyte in the pores, while at low electrolyte concentrations, incorpo rated ions in the

polymer phases become significant.
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