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The object of this work is to review our recemimerical
and experimental study of the indéince of geometry on
the global and locaimpedance responss a disk ele-
trode™® The work may be regarded as an extension to the
seminal contribution of Newmar? The computational
results indicted that the geometiynduced distrtions
appear at high frequencies and the Higlguency e-
sponse has arpproximate constarpphaseelement(CPE)
behavior. The caldated results for both global and local
impedance were in quantitative agreement with é@xper
mental observations. The calculated local impedaaee r
vealed higkfrequency inductive loops that weatso ob-
served in gperiments.

The moceling of blocking electrodes or electrodes with a
single Faradaic reaction showed that geomisityced
distributions play a role only at frequencies
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where C, is the interfacial capacitance. Thusme-

constant dispersion for such systems can be avoided by
confining the experimental measurement to frequencies
below a critical value. The desired frequency range could
be extended, for example, by reducing the electrode rad
us. Examples will be used talemonstrate how this
knowledge may be used to facilitate interpretationnof i
pedance data.

One importantconceptualresult of ths work was that
both the local and the global Ohmic resistance can be
represented as a complex number, having finite imaginary
components at the higher frequenciespresentedby
equation {).

The geometryinduced timeconstant dispersion may also
play a role at lower frequencies faradions coupled by
adsorbed intenediates. The surface coverage by inerm
diates is depsdent m the surface overpoteal which, in
turn, is related to the radial position of the electrode.
While highfrequency loops appear in the local irdpe
ance corresponding to the distribution of current associa
ed with electrode geometry, lefrequency loops a&®d-
ated with intermediates also sh@sometryinduceddis-
persion of the impedance response. The geometry effects
are reflected in the local Ohmic impedance which has
complex behavior at both high and low frequencies. This
effect is diminished by use of a recessed electrode.

This presentation will provide a historicalrppective on
efforts to understand the role of the disk electrode geom
try on the measured impedance response, a physeal d
scription of the related phenomena, and a guide torexpe
imentaligs on the conditions under which geometry
induced timeconstant dispersion may be expectednto i
fluence the impedance response.
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