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Poly(o-toluidine) (PoT) is a member of the pady(anili ne)
family of condwcting polymers. PoT hasattradive dedronic
properties (1), demonstrated through eledrochemicd
impedance data (2),(3). The asciated redox-driven film
ion and solvent popuation changes have been monitored
using the dedrochemicd quartz aystal microbalance
(EQCM), both aone (4) and in conjunction with probe
beam defledion (PBD) (5),(6),(7).

The general observation was that ion and solvent transfers
(5) and the dynamics thereof (6),(7) vary in a cmmplex
manner with eledrolyte composition, ndably pH. In order
to rationali se these dfeds, which are aucial to arange of
appli caions, we sought to oktain amore detail ed picture of
film composition and structure. In particular, we wished to
determinetheabsol ute popuationsof mobil e spedeswithin
the film and their spatial distributions. We have used
neutron refledivity as an in situ technique to aoquire such
infformation for eledrodes modified with osmium
payvinylpyridine complexes (8) and with conducting
paymer bilayers (9). More recantly we demonstrated that
the method could be gplied to PoT films under potential
control (10) and we now use this method to explore the
effed of pH onfilm structure and compasition.

PoT filmswere potentiodynamicadly deposited onto Authin
film eledrodes (suppated onsingle aystal quartz blocks
(20)) from o-toluidine monamer solutions in agueous
H,SO,, asdescribed previously (4). Typicdly, 35-45cycles
(between 0.0and 0.8V vsAg/AgCI, at v=100mV s) were
used to generate films in the thicknessrange 25-90 nrm, an
optimum range for the neutron refledivity measurements.
Neutron refledivity experiments were performed usingthe
TAS-8 spedrometer (Riso National Laboratory, Denmark)
and the CRISPand SURF instruments (ISIS Fadlity, UK).
Datafittingwas performed with the Parratt32 program, used
with the permisson o Hahn-Meitner Institut.

With the advantages of isotopic substitution d the aqueous
solvent (“contrast variation”), we ae ale to interpret the
data in terms of the spatial distributions (perpendicular to
the interface of pdymer and solvent. We report this
information as a functions of perchloric add eledrolyte
concentration (pH) and thicknessfor fully reduced films.
All films how a relatively dense (high pdymer volume

fradion) interior and a relatively diffuse (high solvent
volume fradion) region at the polymer / solutioninterface.
Uponincreasing the a¢d concentrationfrom0.01M to 1M,
the films swell (by up to 20%) due to additional solvent
permedion. Further increasein add concentration (to 5M)
results in a slight additional film swelling, bu deaeased
solvent volume fradion, which we &tribute to permedion
of perchloric add. These dfeds are seen for films of
diff erent thickness

These absolute mohile species popuation data, natably for
solvent within the film, bring new insights to redox-driven
relative popuation changes determined using the EQCM
and PBD techniques. The ion popuations determine the
sources andsinks of spedesableto movein arder to satisfy
the eledroneutrality condtion, and the solvent popuation
influences the rates of transport of these spedes within the
film. The sensiti vity of thedynamicsof coupged eledron/ion
and solvent transfer to the ambient medium will be
discus=ed in terms of the mrrespondng variationsin film
structure and compasition.
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