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The transport properties of Mixed lonic-Eledronic
Conductors (MIECs)—such as the spatial distribution and
flux of defeds—have been modeled by solving the
transport laws applicable to the MIEC system; namely the
Nernst-Planck equation

ji =-Dilg - ucOe [1]

and steady state material balance

0j; =0 (2]

where j is flux density, D is diffusivity, ¢ is concentration,
u is eedricd mobility (from the Nernst-Einstein
equation), @is eledricd potential,

In order to find a solution to the resulting system of
differential  equations a number of simplifying
asamptions are typicdly made (1 - 3). This paper is
concerned with two of these simplifications which have
the patential to give particularly misleading results. The
first is the use of fixed—i.e., independent of an external
potential—boundry condtions. The usua justification
for this assimption is the notion d eledrode reversibility
at high temperatures (> ~800°C). However, the verity of
this assumption has not been fully explored and may be
incorred. The secmnd concern is the aumption d a
linea potential, which turns out to be ejuivalent to
asauming that the oncentration d ionic defeds is
uniformly distributed throughthe MIEC. If the gplied
potential isnot too large, thisassumptionis ressonable for
some MIECs (e.g., cubic-stabili zed zirconia). However, it
is dubious for other MIECs (e.g., accetor-doped ceria).

In this paper, defed distribution and transport in
MIECs is modeled with and without these assumptions
and the results are compared. As an example, The spatial
distribution of eledrons, modeled using both fixed and
potential dependent boundary conditions, is sown in
Figure 1. Additionally, becaise of the possble impad of
these assumptions on the design of devices guch as fuel
cdls, their impad on power and current efficiency is also
evaluated, seeFigure 2.
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Figure 1. Eledron concentration profile with (a) fixed
boundry condtions and (b) potential dependent
boundxry condtions. A® is the voltage drop aadossthe
MIEC and &, isthe theoreticd (Nernst) potential.
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Figure 2. Comparison d current and pawver efficiency
curves using potential dependent or fixed boundry
condtions.  isefficiency.



