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Abstract : Anode-supported solid oxide fuel cell (SOFC) was investigated to increase the cell power density at inter-
mediate temperature through control of the cathode structure. The anode-supported SOFC cell were fabricated by
wet process, in which the electrolyte of 8 mol% Y,0;-stabilized ZrO, (YSZ) was coated on the surface of anode
support of Ni/YSZ and then the cathode was coated. The cathode has two- or three- layered structure composed
of (LaggsSt0.15)0oMnO; (LSM), LSM/YSZ composite (LY), and LagsSto4Cog2Fe,s03(LSCF) with different thickness.
Their single cells with different cathode structures were characterized by measuring the cell performance and ac
impedance in the temperature range of 600 to 800°C in humidified hydrogen with 3% water and air. The cell with
LY 9 pm/LSM 9 um/LSCF 17 um showed best performance of 590 mW/cm?, which was attributed to low polarlzanon
resistance due to LY and to low interfacial resistance due to LSCF.
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Table 1. The materials and thickness of the single cell components
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Thickness

Component Materials
Anode current collector Ni felt 800 ~ 900 um
Anode Ni/YSZ cermet 1.9 mm
Electrolyte 8YSZ 20 ~ 30 pm
Cathode LY/LSM, LY/LSM, LY/LSM, LSM, LY/LSCF, LY/LSM/LSCF 20~ 30 um

Cathode current collector

Pt mesh 300 um
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Fig. 1. The schematic diagram of the experimental setup for
electrochemical tests of the single cell.
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Fig. 2. The X-ray diffraction patterns of LSM/YSZ composite,
L.SM and LSCF '
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Fig. 3. The electrical conductivity of LSM and LSCF as a function
of temperature.
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Fig. 4. Impedance spectra of the single cells with LY/LSM at 700°C
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Fig. 5. Impedance spectra of the single cells with various cathode
layers at 800°C

Table 2. Impedance parameters obtained after deconvoluting the observed spectra

Nomination Temp.(°C) R, (Qcm?) Ry(Qcm?) Qy(F) R3(Qcm?) Q5(F) Rp(Qcmz)
600 5.176 3.868 1.31X 10* 31.899 1.68X 107 35.767
LSM 35 um 700 5472 0.986 2.10% 107 5.908 0.94% 10 6.894
200 5812 0.637 4.55% 10 1.071 3.020 1.708
600 7.770 20.154 2.53% 10° 2.198 0.676 22352
LY 9 um/ .
LSCF 25 pum 700 6.697 6.656 452X 10 1.135 2.107 7.791
800 6.492 0.484 256X 10 0.987 2.670 1.471
600 5.028 1.540 L13X 107 11.288 0.090 12.828
LY 9 um/ P
LSM 25 mm 700 4.889 0.539 4.50X 10 3.155 0.078 3.694
800 5.109 0.804 4.43% 10?2 0.602 3.794 1.406
-3
LY 9 um / 600 5.107 0.379 3.12% 10 0.444 0.252 0.823
LSM 9 um / 700 5.060 0.142 1.24% 102 0.152 33.228 0.294
LSCF 17 pm 800 5.005 0.613 271X 102 0.081 59.787 0.244




92 J. Korean Electrochem. _Soc., Vol. 8, No. 2, 2005

e e, &
> gy
Y SSREES
[=1) i S
s e g
=)
>
0.4 —tr— LY 9um/LSM 9um/ LSCF 17pm

~-LY Qum/LSM 25um

~O—LY 17um/LSM 17um

0.2 —~@&— LY 25um/LSM Sum

~C-LY 9um /LSCF 25um

—4-- | SM 35um single layer

00 1 1 . 1
0 100 200 300 400 500 600 700 800

Current density ( mA/cm’ )

Fig. 6. Performance curves of the single cells with various cathode
at 800°C
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Fig. 7. Microstructure of cell components (a) before and (b) after
the performance test.
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