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ABSTRACT

Effect of currenl collecling layer on the cathode was characterized by AC impedance spectroscopy at
B00°C, under flowing air. LSM-YSZ composite cathode showed lower polarization resistance due to the m-
crease of triple phase (LSM/YSZ/Pore) boundary lenglh by incorporation of YSZ. Chmuc resistance, Ry of
LSM-YSZ was higher than that of pure LSM, however, because in-plane resistance of the cathode was fair-
Iy mgh due to its hugh specific resistivity. To reduce the m-plane resistance of LSM-YSZ cathode, cathode
side current collecting layer was required. Ohmuc resistance, Ry was reduced after forming LSM current col-
lecting layer on the LSM-YSZ cathode. In case of pure LSM cathede, the formaution of Pt, or LSCO cuwrrent
collecting layer, reduced polarization resistance, R, but ohmic resistance, R, was relatively constant. After
annealing of LSM cathode with Pt cirrent collector al higher temperalure, pelarizanion resistance, R, was in-
creased but ohmic resistance, R, was constant. These phenomena indicate that Pt or LSCO current col-
lecting layers act as a catalylic layer for oxvgen reduction of pure LSM cathode. LSCO current collector
was effective in reducing the ohmic and polarization resistance of LSM-YSZ cathode.
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Fig. 1. Schematic diagram of half cell configuration.
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Fig. 2. Schematic representation of a cylindrical pore
on top of the LSM-YSZ cathode layer.
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Fig. 3. Cross section of LSCO current collector on pure
LSM cthode.
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Table 1. The Fitted AC Impedance Parameters Obtained After Deconvolution of the Spectra in Fig. 4

Nomination (Q'EIIH:!) (QEI%E) Yo (F) T n Rl Yo (F) T n }_‘Eﬁﬁcﬁ?
LSM (pure) 2.51 8.37 1.37 %102 0.65 - - - 8.37
L5M-YSZ 3.27 0.24 2.44%107° 0.56 0.44 447102 0.90 0.68
LSM on LSM-YSZ| 240 0.28 1.03x10% 0.65 0.53 548x 102 0.90 0.81
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Table 2. Electrical Conductivilies of Some Perovskite
Type Oxides at 1000°C

Material Conductivity{Qcm™) | Refl
LapusSrp 0sMnOs 61.9 (143
{Lag 0510 ) oMy 116.9 (14)
Lagg25rq 0511y 99 Crg 0105 68.4 (14)
LageSro . MnOs &0 {15)

Lag 55t ,Co0; 2000 {16)
CagCeqzMn; 178 {17

Lag aSre16MnO; 76 {18)
Lag ;51 16000 M0, 130 (18)
L gs57q 150005 1240 as8)
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Fig. 7. Evolution of impedance spectra at 800°C und- Fig. 8. Evalution of impedance spectra at 800°C und-
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plane Aghe] Wslzh Aol glr] wEclga Aber =, Pirt LSCO A4S0 ] 5—",— fuk-gale] 2 Al2dos
T2 AR Prut LSCO A A Fo] YSZ9 HEstn Szt g = )}E]r.
slx] 7] wiEe] APdAHe] FoElR geeE= Fig. 98 LSCOZ LSM-YSZ &3¢ fdzxo= ¥4
LSMe) E5A%F R, gto] 2 2asdrks Aol dn W43 ¥4 9% o3¢ wRAddasy 4
|7 LSM2) ESAFAEe] LSM/YSZ/7IFe] 44 A5 ¥ad zlofvh NLLS #4232 Table 50 %=
Afc e Hdetdgnkgd Tt #A=EE 3ol ofual,  SHth Fig 4°] LSM #A3& LSM-YSZ2! R, #&
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Table 3. The Fitted AC Impedance Parameters Obtained After Deconvelution of the Spectra in Fig. 7
Nomination (glénz) (QEélz) Yo (F) = n Rl 5 (F) = I R(PE({%-CE)
LSM (pure) 251 8.37 | 137x10-2| 0.5 - - 8.37
Pt (800°C) on LSM 2.33 1.50 1.40x= 10 0.64 - - - 1.5
Pi (100:C} on LSM 242 0.23 434103 | 070 2.75 | 1.13x10?| 063 2.08
Table 4. The Fitted AC Impedance Parameters Obtained After Deconvolution of the Spectra in Fig. 8.
QQ, Q' 2
Nomination (lerlng) (leﬁng) Y. (F) N () o 5 - R(Li%?ﬁg:))
LSM (pure) 2.41 10.9 2,00 10 0.62 - - - 10.9
LSCO on LSM 2.32 0.51 293102 0.50 5.38 139x10* 0.67 5.89

A 557 Al 10 = (1998)
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Table 5. The Fitted AC Impedance Parameters Obtained After Deconvolution of the Spectra in Fig. @

L B E Q: Qs R.{Qem?)
Nomination (QCI'IHE) Eﬂcﬁnz) . 6 N R (1) Y. () . (R, 412
LSM (pure) 3.38 0.50 [3.49x102| 0.63 0.52 6.31%102 0.88 1.01
LSCO on LSM-YSZ 1.24 0.24 | 5.63x10%| 0.50 0.28 10.01> 10 0.80 0.52
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Fig. 9. Evolution of mmpedance spectra at 800°C und-

er flowing air.
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