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The eledro oxidation d poly(vinylferrocene) (PVF)
films in aqueous bathing solutions proceeds via the oxidation o
theuncharged PV F that isacampanied by the entry of courterion
and water into the film. Either of these latter two steps may be
kineticdly controlled. The dhange in mechanism between rate
controlling couged eledron/ion and solvent transfer was gudied
in 0.1 M sodium hexafluorophasphate bathing solution wsing the
eledrochemicd quartz aystal microbalance (EQCM). Thefilm's
redox switching was investigated using cyclic voltammetry at
voltage scan rates between 0.004 V s* and Q050 V s* and
potential steps between 0V and 06 V (or 0.7 V). The controlling
kinetic step depends on the instantaneous oxidation state of the
film, the time-scde of the experiment (potential jump or voltage
scan rate), the film’ sinstantaneous water content and whether the
filmisundergoing oxidation a reduction. The flux ratio of water
to counter ion (p) during the redox cycle was used to charaderize
the rate mntrolli ng processes.

Our results show that during redox switchingthe courter
ion content (redox state) and solvent content (solvation state) can
be temporally decouped and unrepresentative of the eguili brium
situation, even unckr typicd voltammetric condtions. (SeeFigure
1, Panels A and B This is particularly apparent in paential step
experiments in which the time scde is shorter. Anomalous g, -
values occur at relatively low charge levels during both oxidation
andreduction d PVF. The aurrent andchargedensity dependences
of p,, suggest theinterconversion o partialy oxidized PVF states
having the same oxidation level, but different water contents.
Estimates of the equili briumratio of water flux to courter ionflux,
Peqit g Obtained from cyclic voltammetric and pdential jump data
lieintherange 3to 4.

The change of themobil e spedespopuationsinthefilm
observed for completeredox conversion between fully reduced and
fully oxidized state is not areliable guide to film compaosition at
intermediate film redox states. The latter depend onfilm history
and eledrochemicd technique more so than for fully oxidized and
reduced forms. This is not widely appredated. In order to
understand the behavior

of apaymer modified eledrode, it is necessry to investigate it

over a wide range of charge levels and time scdes, which can
require using different eledrochemicd tedhniques.
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Figure 3. Rate of change of water (dotted curves) and PRy~

mases (solid curves) with resped to paential vspotential for PVF
in 0.1 M NaPF, Panel A: v,=0.004V s, Panel B: v,=0.050V s™
Datafor two paential cycles are shown.
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