In-situ XRD of Anode-Supported SOFC Cathodes
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New SOFC Research Capability was Developed at PNNL
In-situ XRD of Anode-supported SOFCs during Operation
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Motivation
Potential Benefits of In-situ XRD Studies

* In-situ monitoring of the following during cell operation:
* Phase composition
* Phase transitions
o Lattice strain
 Crystallite size

e The above measurements can be made to determine:
« How LSCF is changing over time at constant current as it degrades
* The effects of operating parameters such as cell voltage,
temperature, and oxygen-content/utilization on the cathode
* The effects of contaminants on LSCF

Experimental Parameters

XRD

 Repeated 10 minute scans from 25 - 85° 20
* 0.05° steps at 0.43 seconds per step

Cell Test
e Constant Current simulating 800 mV at 750°C in flowing air
and moist H,
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Experimental Results

Cell Performance XRD
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What Gradual Changes in XRD were Reflected by the Similarity Index?

45000

20 hour Integrated Patterns

40000

35000

Peak IDs
L=LSCF
S=SDC - =20-40h
25000 G = Gold —==40-60h
? = Unidentified

w
o
o
o
o

——0-20h

Intensity (Counts)

Sr Distribution Co Distribution
15000 L
5000 G L r G
o LLS ?S;Lk ?Jﬁ;s 12 ls? ?‘f‘.ﬁks k;ﬂé?L 2N bl |
25 35 4 55 65 75 85 '
2-theta
s A i LSCF peaks
shifted to lower | - |
| More Sr has migrated out of Large areas of high Co
angies... the cathode to the SDC/YSZ concentration are found in the
32 32.2 324 39.6 39.75 39.9 46.05 46.2 46.35 51.9 52.25 57.3 57.65 67.25 67.6 71.95 72.3 76.6 76‘.75 76.981.05 81.5 interface during Ce” Operation SDC Iayer after Ce” Operatlon
iy ,\ ...while peaks from Summary:
. \ the SDC layer did not * XRD of an operating SOFC cathode detected gradual expansion of the LSCF lattice.
% exhibit a similar shift » This expansion was correlated to reported lattice strain due to Sr- and Co-removal from LSCF.
‘ ‘ ‘ — « SEM found that increased amounts of Sr and Co had migrated into the SDC layer during cell operation.
27.5 28.1 28.7 32.55 33 46.7 46.9 47.1 55.2 55.6 56 58.1 58.4 58.7 68.1 68.5 68.9 75.3 75.7 76.1 77.7 78.1 78.5

Pacific Northwest National Laboratory
P.O. Box 999, K2-44

Richland, WA 99352 ("AA A p n ’ . g oV

(509) 375-2627

John.hardy@pnnl.gov



	Slide Number 1

