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LSM-based cathodes. We will iteratively refine the proposed
design rules (GenA — GenD, Figure A), with a view to
identifying and quantifying the mechanisms that lead to loss of
performance in LSM-based cathodes.

» Figure G. EDXS maps of LSM-YSZ cathodes. EELS analysis

indicated that Mn-oxides in cells operated at 925 °C were Mn;0,,
(a). Cells operated at 800 °C contained Mn,O; and Mn;0, (b) [1].

> Figure E. 3D reconstructions of the cathode (electrolyte at front left) for

cells after testing at 860 °C for (c) 8 kh and (d) 16 kh [2]. (3D studies

supported by Ohio Department of Development’s Third Frontier Program.)
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> Figure C. Cell ASR vs. time, with H,O in cathode
environment, as a function of operating temperature:
(a) 925 °C, 480 mA cm2; (b) 800 °C, 400 mA cm2.
Both cells were tested with reformate at the anode [1].
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> Figure D. EDXS maps acquired near the cathode-electrolyte interface for (a) the
as-fired cell; (b) the 800 °C-2 kh cell; (c) the 800 °C-8 kh cell; (d) the 800 °C—
16 kh cell. (The electrolyte is at the left edge in each image.) [2]

Summary
The accelerated testing protocol enables the study of microstructural changes and
effects on SOFC performance that are characteristic of years of testing, within
time frames (~500 h) amenable to applied laboratory-scale SOFC R&D. This
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brings, within the scope of a three-year program, the ability to modify cathode
formulations and test hypotheses for their optimization. Because one of the key
challenges in advancing SOFC technology is the difficulty of studying (and
understanding) the mechanisms that lead to critical long-term performance loss,
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the research proposed here has the potential for breakthrough impact in improving
the reliability, robustness, and longevity of SOFC technology.
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> Figure H. Computational thermodynamic predictions of ranges of p, 204
over which Mn-containing oxide phases are stable at 1150 °C (left) 104
and 800 °C (right) [3]. Fired at 1150 °C in air during cell fabrication, . . : . . . . : : . . .

Mn;0, formation is predicted (left). During operation at 800 °C, a
typical atmosphere near the cathode-electrolyte interface should lead
to coexistence of Mn,O; and Mn;O, (right). Both predictions are
consistent with the TEM/EELS results in Figure G.
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» Figure F. Volume fraction profiles of YSZ, LSM, and porosity in cathodes tested
at 860 °C (Figure E) for 8 kh (red) and 16 kh (blue) [2].
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