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ABSTRACT

STS444 with or without LaggeSryMnO; (LSM)-coating was contacted to Lag ¢St 4Coq.Feqg0; (LSCF) cathode on various
electrolyte materials and the polarization resistance (R,) was measured by impedance spectroscopy.
By making a symmetric half-cell and contacting only one side of the cathode with the interconnect, the effect of chromium (Cr)
poisoning was separated from the aging effects. When the LSCF cathode was contacted with LSM-coated STS (stainless steel), R,
of LSCF was lower than that contacted with the uncoated STS. Impedance patterns measured for the working electrode (WE.), the
counter electrode (C.E.) at 600°C in air were analyzed. Normalized data of net Cr effect showed that CeyoGd, 0, (GDC) electrolyte
is more tolerant to the chromium poisoning than Lay Sr,GaggMg,, (LSGM) or 8 mol% Y,Os-doped ZrO, (YSZ) electrolytes.
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Fig. 1. A schematic of setup for the measurement of polari-
zation resistance of symmetric cell. The working
electrode (W.E.) contacts with the interconnect,
however, the counter electrode (C.E.) does not contact
the interconnect. Both Pt paste and Pt mesh were
inserted between the interconnect and the cathode for a
good contact.
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Fig. 2. The impedance patterns at 600°C of the total cell, the working electrode (W.E.), and the counter electrode (C.E.) were
separatcly measured and compared after 1 h and 143 h. LSGM cell with LSCF cathode was in contact with LSM-coated
STS444 and shown as an example. The total impedance is composed of C.E. impedance and W.E. impedance. The effect of Cr
poisoning was only shown for W.E. (Cathode area: 0.785 cmz).
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Fig. 3. Microstructure of LSM-coated STS444, coated with
thermal spray method. RIST provided this photo.

A#e] wAEzoth LSMo] ~30 ume] FAZ LM
STS444¢] ®wo] & HE=HUE A& FUT & U
o] ZWg LSMAHS AFozRE FHAZA M
Crijure woldE axAgl Yol dr. B AlHsd
SEMo|v|RE k] #3td7 (RIST)OIA Al&skATt.

Fig. 45 600°ColA AJZbe] w2 LSCFA=] &A%

& total (WEAC.E), WE., CEZ £3le] IABHA] &
2 STS444 (F4)ek LSMe] ZHE STS444 (d4d)sh 4
ZAAS ool theiel F7 e Zlojth LM O
2 Qe BFAPe qAF Paste AL WAL F
20
PR oTotal
P e i
15 )
§ 104 .
2 i Total d
2 otal(coated)
g /&”’/.//,,' ,
=§ 5 ” WE(coated)
A ”/o/'/'/’,‘*/ i
g ] AT R = CE
Geq "‘"‘/" . I o
- CE(coated)
0 L e B L A Iy AL S S
0 20 40 60 8 100 120 140 160 180

Time (h)

Fig. 4. Polarization resistance (R,) values of total (W.E.+ C.E.),
W.E., and C.E. were plotted as a function of time for the
LSCF cathode in contact with the uncoated (dashed
lines) or the LSM-coated (solid lines) STS444 inter-
connects at 600°C. The polarization resistance of LSCF
cathode was reduced significantly by coating STS444
with LSM. The W.E. showed the higher R,, values than
the C.E. at any time.
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Fig. 5. Impedance patterns of the LSM-coated STS444 in
contact with the LSCF cathode on LSGM electrolyte,
i.e., LSGM / LSCF / Pt paste (Pt mesh) / LSM-coated
STS444 symmetric cell, measured at 600°C. The pat-
terns show (a) total, (b) W.E., (c) C.E. respectively
during 143 h. The sem1c1rcle increases in size with time,
(Cathode area: 0.785 cm )
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Fig. 6. Normalized polarization resistance of R, (W.E.)-R,
(C.E.) of LSCF cathode in contact with LSM-coated
STS444 was compared among YSZ, LSGM and GDC
electrolytes at 600°C with time. Y-axis value was
calculated by the ratio of final to initial value of the
difference between the R, value of W.E. and that of
C.E, R, (WE.)-R,(C.E.).
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