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BACKGROUND

Recent Progress

Coatings for SOFC Interconnects
•Reduce chromium volatilization from 
interconnect and thus cathode poisoning
•Changes in coating composition during 
operation can affect performance

DOE Laboratory Partnership
•Auburn University supports Pacific Northwest 
National Laboratory (PNNL) with fundamental 
studies on successful coating materials

–Thermodynamic and transport properties
–Prediction of changes during use
–Effect of changes on coating performance
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Effect of Composition

Solid-solid contact
•Faceted morphology
•Mn0.4Co0.4Cr2O4 on surface

Vapor transport
•Lower Cr content
•Grain-boundary growth

Reaction product morphology
•Similar to 1000 C

Platinum marker experiments
•(Mn,Co)Cr2O4 grows by diffusion of Co 
and Mn rather than Cr
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Future Plans
Lower temperature (IT-SOFC)

•Phase formation and growth mechanism
•Predict performance at long time through 
extrapolation

Effects of reaction on coating performance
•Prepare bulk analogues of reaction products
•Characterize properties

-e.g. electrical conductivity (cell resistance), 
structure (ion transport), CTE (thermal stresses)

As-prepared Solid contact Vapor transport

Pt

Solid contact Vapor transport

Solid contact Vapor transport
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Pt marker

Mn1.5Co1.5O4 + Cr2O3
at 1000 C

Morphology
•Similar to Mn1.5Co1.5O4
•Less prominent grain-
boundary growth for 
MnCo2O4 in vapor

Composition
•Co content in reaction 
layer higher than in 
original spinel

0.0

0.5

1.0

1.5

2.0

-35 -30 -25 -20 -15 -10 -5 0 5 10

12 hours
36 hours
72 hours

C
on

ce
nt

ra
tio

n 
(a

to
m

s/
M

3O
4 u

ni
t)

Distance from Pt Marker 

0.0

0.5

1.0

1.5

2.0

-35 -30 -25 -20 -15 -10 -5 0 5 10

12 hours
36 hours
72 hours

C
on

ce
nt

ra
tio

n 
(a

to
m

s/
M

3O
4 u

ni
t)

Distance from Pt Marker 

Growth of 
(Mn,Co)Cr2O4 by 
Co/Mn diffusion
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