Degradation of LSM-Based SOFC Cathodes Under Accelerated Testing CASEWESTERN%SERI\;E

Acknowledgment: This research is based upon work supported by the U. S. Department of Energy,
: 11 . . . National Energy Technology Laboratory, under the SECA Core Technology Program (award number DE-
N al m a H | I I | y 1% HS | a.n g 'J en Waﬂ g y 1 M | n 'J ae \] U n g ,2 CEI eSte CO O p er, 1 A FE0023476). Disclaimer: This research is based in part upon work supported by an agency of the

United States Government. Neither the United States Government nor any agency thereof, nor any of

" 1 " 2 " il 1 their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
M ar k R . De G u I re ) RI C h ar d G O ett I er ) Z h I e n L I u ’ an d A rt h u r H . H e u er EC for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
- . . . - . . _ disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any
1) Department of Materials Science and Engineering, Case Western Reserve University, Cleveland, Ohio 44106 specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise
2 : ~ does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United

) LG Fuel Ce” SyStemS Inc. ) N Orth Canton , OhIO 44720 States quernment or any agency thereof.' The views and opinions of authors expressed herein do not
Ab t t *) nxh146 @ case.edu ; 216-368-4128 necessarily state or reflect those of the United States Government or any agency thereof, or LG Fuel
Strac Cell Systems Inc.

After long-term testing (up to 16 kh) under practical operating conditions, Cell specifications; testing procedures
SOFC cathodes based on lanthanum strontium manganite (LSM, (La, ,Sr,),.

yMnO;, ) exhibit microstructural changes that might lead to a decrease In cell
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Interface;
« Changes in (total and active) triple-phase boundary (TPB) density;
- Formation of free manganese oxides (MnQO,); and

* Interfacial chemistry, particularly LSM/YSZ at the cathode/electrolyte
Interface and in the composite cathode.

This research program implements an accelerated testing protocol to gather

* Accelerated test conditions: same constant temperature, anode and cathode
atmospheres, and current density

3D reconstructions after 500 h accelerated testing

performance data in time frames of e.g. 500 h that are relevant to much longer- Cathode B
term normal cell operation (> 5 kh). We present performance data from button 500t h «':\_ccel d
esting

cells with two cathode compositions under accelerated conditions for 500 h.
Post-test analysis using transmission electron microscopy (TEM) with energy-
dispersive x-ray spectroscopy (EDXS), focused ion-beam scanning electron
microscopy (FIB-SEM) and 3-D reconstruction show the microstructural
changes in the tested cells.
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Cell pe rformance versus testing time * More MnO, was observed in cathode A, both at the electrolyte interface
Acelormtod Durability Testing and 1n the cathode current collector (CCC).
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Microstructural parameters from 3D reconstructions of cathodes. Overall, a pattern of microstructural stability, absence of MnQO, formation, and

high TPB density coincided with lower ASR in cathode B, in contrast with
cathode A.




