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- . : But, long-term stability is questionable...
Cath Ode / nf I I tration with electrocatal ysts because of electrocatalysts’ Fig. Polarization resistance (Rp) variation with time (DC 0.5 A/cm?) Fig. (a) Rp and (b) Ro variation of the selected cells tested 1500 h
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Features of this study

Fuel composition
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Time (h) » Ro of both samples increased linearly with time.

» Ro is not supposed to be affected by infiltration.

LSCF cathode layer Gas flow rate 400 sccm for cathode
(A=2.0 cm?, t=50 um)

SDC-LSCF functional layer
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(A=2.0 cm?, =10 pm) YSZ electrolyte : ; ; (12 cells) Baseline cell = 0.14 ohmcm?  29% decrease in Rp by infiltration > Rp vs. time (1500 h): power Ia,w SEEEGELTE
e D st Sealing material Mica Glass Infiltrated cell = 0.10 ohmem? (= 35% increase in power density under 0.7V y = 0.1174 x°0409 for Baseline cell (SCS-#2)
S e S B Current collectors Paste Mesh - assuming Ro=0.2 ohmem?) R y = 0.0898 x%9619 for LSCo infiltrated cell (SCS-#2)
Ni-YSZ anode : : .
Heating schedule | Direct heating to 750C 850C (30 min) aging (b) Rp obtained at MCA, (average value at the operation of 24 h)

Baseline cell = 0.20 ohmcm?
Infiltrated cell = 0.15 ohmcm?

1) Comparative study
commercial baseline cells (MSRI Co.) vs. LSCo-infiltrated cells
2) Cathode backbone: composite of SDC-LSCF
3) Multiple cell tests for statistical reliability
utilizing single cell test stands (SCS) or multi cell array (MCA)
4) Impedance analysis for degradation mechanism investigation

before 750C operation
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25% decrease in Rp by infiltration | (1) No accelerated degradation by infiltration was confirmed.
(2) 70% of Rp increase over 1500 h occurs within initial 200 h operation.

(1) Regardless of test stands, cathode was activated by LSCo infiltration.
(2) All the tested cells showed Rp increase with operation time.
(3) No accelerated degradation was shown for infiltrated cells.

Impedance Study Microstructure analysis Conclusion
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v'There was virtually no difference in Rp degradation

1
BN il

i’ 2

m120h
electrolyte _ |SDC+LSCF
191h a8

: : o R
1) Ro: ohmic resistance R Ot SINRMMRRS ST PORRAA : 1]’ | . .
(1) | i e P A0, sbc )\ soc. /[0 behavior between the two cells, baseline cell and LSCo-
(2) R1Q1: High Frequency (HF, > 2x102 Hz): charge " G ! Bx Winteriayer " § o
4 1 . 1 . Ll " -
(3) R2Q2: Intermediate Frequency (MF, 2x10! - 2x102 0 4 " Lo o000 -  z e : .
T eer aeretien 6 e En MelEeIls i / o eney() £Ds i | "_\\"""‘ | v'Most of Rp degradation happened during initial a few
cathode /] S e b TR hundred hours of operation.
(4) R3Q3: Low Frequency (LF, 109 — 2x10! Hz): 0 " LSCo infiltrated cell | F £
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- needs to be considered seriously because of its high v'Conclusively, there was no accelerated degradation by
contribution to cathode microstructure. .
nano-sized LSCo electrocatalyst.
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