SOFC Cathode Research at the

UF-DOE High Temperature Electrochemistry Center

Computational Approach to Developing
Fundamental Understanding of lonic Transport
and Heterogenous Electrocatalysis in SOFCs
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Designing ionic vs. electronic
phase microstructure
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Quantifying Electrode Microstructures by High-
Resolution Characterization Techniques

LSCF Solid Phase Reconstruction

SOFC cathodes were serially sectioned and
reconstructed in 3D for detailed characterization of
microstructural features.

Microstructure evolution of porous LSM
cathode from top surface

3D reconstruction of pores
in LSM cathode.

Developing Phase Contrast for Composite Cathodes

Using the dual beam FIB/SEM it is
possible to distinguish between
electronic and ionic conducting
phases as seen in this SEM image of
a polished cross section of
Bi,Ru,0,/ESB.
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High Resolution LSM/YSZ Interface Analysis
|

TEM with EDS line scan of the
LSM/YSZ interface.
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The LSM SAD pattern shows a
mixed diffraction pattern. This
may be the result of overlapping
grains or an indication of an
intermediate phase forming at the
interface.

The YSZ SAD pattern shows
single crystal pattern.

Deconvoluting Contributions to Electrode
Polarization

Fundamental Mechanisms of Cathode Reactlons
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TPO of LSCF: O-Absorption to fill V= depending on P,
history LaSrCoFeO; 5+ 8/20, -> LaSrCoFeO,

Temperature (°C)
TPD of LSCF: Bulk-O desorption
LaSrCoFeO, ->LaSrCoFeO; 5 + 6/20,
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Deconvolution of Impedance Spectra
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Onxygen diffusion through
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Relationship Between Impedance and Microstructure
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Dr. Eric Wachsman, Director
University of Florida, Gainesville, FL
(352) 846-2991

Email: ewach@mse.ufl.edu

Web site: http:/hitec.mse.ufl.edu
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