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Abstract: A nano-composite thin film electrode consisting of lanthanum strontium cobaltite (LSC) and gadolinium
doped ceria (GDC) was prepared on the YSZ single crystal electrolyte with thin GDC interlayer using pulsed laser
deposition (PLD) technique and LSC-GDC mixed target. Particle size of GDC and LSC in the composite electrode
was several tens of nanometers and GDC particles were uniformly distributed in the electrode. The surface isotope
oxygen exchange coefficient, #*, for the nano—composite electrode was about 3.2 times as high as that for the LSC
electrode with nanosized particles.
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Table 1 Parameters for thin film preparation by PLD.

LSC-GD
GDC Sc-G _C LSC
. composite
interlayer electrode
electrode
Deposition time /
poSi |(?n ime 30 9 90
min
Oxygen 10 27 27
pressure / Pa
T t f
emperature o 048 1023 1023
substrate / K
Laser fre
quency 10
/ Hz
Laser energy /
&y 200
mJ
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Fig. 1 SEM images of the cross sections for electrodes on

GDC interlayer / YSZ electrolyte. (a) LSC thin film, (b)
LSC-GDC composite.
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Fig. 2 XRD patterns of a) GDC interlayer on 13YSZ electrolyte,
b) target material for GDC interlayer, c) LSC electrode
on GDC / YSZ, d) target material for LSC, e) LSC-
GDC nano-composite electrode on GDC / YSZ, and f)
target material for LSC-GDC composite, respectively.
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Fig. 3 Backscattered electron images of the surfaces for elec-
trodes on GDC interlayer / YSZ electrolyte. a) LSC
thin film and b) LSC-GDC nano-composite.
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Fig. 4 Elemental depth profiles by SIMS analysis for a) LSC
electrode on GDC interlayer / YSZ electrolyte, and
b) nano-composite (LSC-GDC) electrode on GDC
interlayer / YSZ electrolyte, respectively. "0 diffusion
profiles is also shown by the corrected isotope fraction,
180/ (160+180) .
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Fig. 5 ™0 diffusion profiles for LSC-GDC composite electrode
/ GDC interlayer / 13YSZ single crystal electrolyte sys-
tem and LSC electrode / GDC interlayer / 13YSZ single
crystal electrolyte system. Dashed and dotted lines are
fitted curves for the '°O diffusion profiles in the 13YSZ
single crystal electrolyte using equation (2).
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Table 2 Apparent oxygen isotope surface exchange coeffi-
cient, k*app, and oxygen isotope diffusion coefficient,
D*, calculated from the ®O diffusion profiles in the
13YSZ single crystal electrolyte. Estimated actual
temperature for oxygen isotope exchange treatment,
Tes» and calculated k™, at 883K, k™., . ssx, are also
listed.

a) The temperature for oxygen isotope exchange
treatment of LSC thin electrode was fixed at 873 K.

Actual
K aop / D* / clua K app at 883K
cms’ cm?s™! Temp., /cms'
T / K
LSC-GDC 1.07 1.29 883 1.07
composite | X 10°° x 1078 x10°°
0.30 1.07 . 0.34
LSC % 10°° % 10°° 873 % 10°°
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