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Abstract: Gas phase chromium contaminants, originating from the metallic cell to cell interconnect and balance of plant (BoP) components, is
one of the major causes for cathode degradation in solid oxide fuel cell (SOFC) power systems. Details of chromium gettering technique, which
has effectively mitigated the cathode poisoning by capturing the chromium vapor before it reaches to the electrochemically active lanthanum
strontium manganite(LSM) cathodes. Comparable experiments conducted up to 300 hours have showed that the half-cells in the presence of a
chromium getter and chromium vapor remain stable similar to the half-cell in absence of Cr vapors and a getter. Sintered Cr,O, granules were
used as constant chromium source. The validation tests at different cathode flow rates between 50-500 sccm have been completed. EIS, XRD,
FIB-TEM, and SEM-EDS technigues have been employed for the characterization of the pretest and posttest samples. SEM-EDS data show
that the chromium Is captured by the getter within a short distance of 2-5 mm during 100-300 hours tests and no chromium species Is detected
on the posttest lanthanum strontium manganite (LSM) cathode. Mechanisms of chromium poisoning and capturing Is discussed.

Background: LSM serves as the state-of-the-art SOFC cathode. Chromium vapor species {CrO,(OH),, CrO(OH), CrO} originating from BoP
components as well as metallic interconnects poison LSM cathode by the reaction and formation of (Mn,Cr);0,/SrCrO, and deposition of Cr,0O,
at triple phase boundaries (TPB). SOFC cathode degrades rapidly after TPBs are blocked. In this study, in-operando electrochemical validation
of the chromium getters has been performed through monitoring the cathode performance and posttest characterization.

Objective:

* Develop cost effective getter to mitigate LSM cathode degradation caused by chromium poisoning.
* Electrochemically validate the efficacy of developed chromium getters.

« Characterize getter and develop gettering mechanism.
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