Capture of Trace Airborne Impurities and Mitigation of Electrode Poisoning in SOFC
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Executive Summary: Trace levels (from ppm to sub-ppb) of intrinsic and extrinsic gas phase impurities, present in the oxidant air stream entering the SOFC
power generation systems, lead to electrode poisoning and irreversible electrochemical performance degradation during long term operation. The gaseous impurities
have tendency to accumulate, react, poison the electrochemical sites and contribute towards an increase in both ohmic and non-ohmic electrode polarizations. A novel
“Getter” approach for the capture of gaseous contaminants from the air stream has been developed to prevent electrode poisoning. Oxides consisting of alkaline earth
and transition metals have shown a superior performance for capturing Cr and S contaminants. Experimental details pertaining to the fabrication of a robust getter
capable of capturing both Cr and S gaseous species will be discussed. Time-resolved electrochemical impedance spectroscopy and I-t curves have demonstrated
superior getter performance and electrode stability during benchtop experiments using air streams containing Cr and S impurities. Parameters influencing the
structural stabllity of the getter will be presented.
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Scheme 1. The mechanism of cathode performance degradation by gaseous impurity contamination in SOFC-BoP systems

Experimental Techniques ™ Electrochemical and Plug Flow Reactor Tests
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Figure 2. Configuration for the electrochemical impedance spectroscopy (EIS)
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species through the honeycomb getter. channel of the getter, analyzed using EDS. grown on the inlet.
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