Steady-State Behavior at Finite Conical
Microelectrodes

Single microelectrodes of avariety of
geometriesincluding inlaid dsks, inlaid
rings, and micro-hemispheres have
revolutionized eledroanalyticd
chemistry sincethe early 1980s. The
behavior of these dectrodesis now
thoroughly documented theoreticdly and
well understood undy transient and
steady-state awndtions. With the advent
of scanning probe techniques,
particularly scanning tunneling
microscopy (STM), atomic force
microscopy (AFM), and more recently,
scanning eledrochemical microscopy
(SECM), conicdly-shaped
microeledrodes have moved to the
forefront. However, their quantitative
use has been limited due to the ésence
of atheory to explain their behavior
under even the simplest electrochemical
conditions.

In thiswork, the behavior of finite
conicd microeledrodesis establi shed by
solving the relevant diffusion and kinetic
eguations using a mmmercialy

avail able, finite dement solver software
padage which creaes atriangular
adaptive grid that all ows difficult
problemsinvadving singularitiesto be
solved with high accuracy and
computationa efficiency. The behavior
of conicad eledrodesis charaderized by
threegeometric parameters. a basa
radius, a, aheight, h, and an insulation
thickness RG. The dfects of these
parameters on the abili ty of a conical
eledrode to reach a steady-state is
discussed. An approximate-analytical
expressonfor the diffusion-limited
steady-state aurrent is derived for a
range of h and RG values. The dfed of
heterogeneous kinetics on the shape of
steady-state waves at conicd eledrodes
isdemonstrated and quantified. Finaly,
a comparison d the behavior of a
steady-state wnicd electrode with the
similar microdisk and
microhemispherical geometriesis made
in terms of interpreting experimental
data.



