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Background: Cr in SOC Stack

High R,in SOEC lead to increaségrelative to SOFC

Cr from metallic part in the stack
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Background: Cr to Poison Benchmark LSCF
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Fast degradation of LSCF benchmark

in presence of Cr source @750C
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Previous Results From WPI on La ,NIO ,
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Previous Results From WVU: La ,NIO ,-LaCoO, Heterostructure
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Proposed Novel La,NiO ,-LaCoO, Heterostructure

Skfree, fast Gconducting
LNO backbone plus active
OER LCO surface coating as
Crresistant, high performing
oxygen electrode

LCO-based
Perovskite

YSZ electrolyte
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Critical Factors to consider

ACH. CrResistancelt iswell knownthat Sris the main reasonfor the Crpoisoning
dueto the formation of SrCrQ. Thenew oxygenelectrodecandidateshouldnot
haveSr,

ACR. Oxygenlonic Conductivity R-P phasesand perovskiteshavetotally different
oxygenionic conductionmechanismsDopantchoiceand interfaceengineerings
neededto achieveexcellentoulk conductivityand interfacialion exchange

ACBR. Interfacial Stability: The infiltration with LCGbased perovskites will
Introduce the interfaceswith LNO and LDCbarrier layer respectively Dopant
choiceis neededo controlthe bulkandinterfacialphasestabilities

ACR. LongTerm DegradationMechanism Acceleratedest will be carriedout to
simulate the longterm degradation performance However,it Is imperative to
validate the acceleratedtest mechanismis identical to which under the real
operationconditions



Overall Approach & Objectives

When fully optimized, this oxygen electrodematerial will targetto an INTRINSIC long-term degradationrate of lessthan
0.3%/1000 hrs at 700°C. By the end of the first year, it is expectedto reachthe 0.8A/cm? currentdensity at 1.4V applied
potential By the endof the project,we will reachlA/cm? currentdensity 9123



