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Background: Cr in SOC Stack 

Cr from metallic part in the stack High PO2 in SOEC lead to increased PCr relative to SOFC

Alkaline-earth element - Sr is the triggering factor
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LNO dry air @800C, 
Crofer22H

LNO 10% humidified 
air  @800C Crofer22H

Fast degradation of LSCF benchmark 
in presence of Cr source @750C

FUEL CELLS 09, 2009, No. 6, 823ï832

JOM volume 71, pages3848ï3858 (2019)

Background: Cr to Poison Benchmark LSCF 

Promising short-term LNO tolerance to Cr
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Previous Results From WPI on La 2NiO 4

LNO is stable with the exposure to Cr No apparent secondary phase formation
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Previous Results From WVU: La 2NiO 4-LaCoO3 Heterostructure 

Bareelectrode
Heterostructuredelectrode

Interstitial oxygen defects in LNO to provide high 
ion conductivity in high PO2

Infiltration to abruptly improve the performance Previous WVU results
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Proposed Novel La 2NiO 4-LaCoO3 Heterostructure 

Sr-free, fast O-conducting 
LNO backbone plus active 
OER LCO surface coating as 
Cr-resistant, high performing 
oxygen electrode
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Critical Factors to consider

ÅCF1. CrResistance: It iswell knownthat Sris the mainreasonfor the Crpoisoning
due to the formation of SrCrO4. Thenew oxygenelectrodecandidateshouldnot
haveSr;

ÅCF2. OxygenIonicConductivity: R-Pphasesandperovskiteshavetotally different
oxygenionicconductionmechanisms. Dopantchoiceand interfaceengineeringis
neededto achieveexcellentbulkconductivityandinterfacialion exchange;

ÅCF3. Interfacial Stability: The infiltration with LCO-based perovskites will
introduce the interfaceswith LNOand LDCbarrier layer respectively. Dopant
choiceisneededto control the bulkandinterfacialphasestabilities;

ÅCF4. Long-TermDegradationMechanism: Acceleratedtest will be carriedout to
simulate the long-term degradationperformance. However,it is imperative to
validate the acceleratedtest mechanismis identical to which under the real
operationconditions.
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Overall Approach & Objectives

When fully optimized, this oxygen electrodematerial will target to an INTRINSIC long-term degradationrate of less than

0.3%/1000 hrs at 700oC. By the end of the first year, it is expectedto reachthe 0.8A/cm2 current density at 1.4V applied

potential. By theendof theproject,wewill reach1A/cm2 currentdensity. 9/23


