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Abstract: Anode-supported flat tubular solid oxide fud cell (SOFC) was investigated to increase the cell power den-
sity. The anode-supported flat tube was fabricated by extrusion process. The porosity and pore size of Ni/YSZ
(8 mol% yttria-stabilized zirconia) cermet anode were 50.6% and 0.23 um, respectively. The Ni particles in the anode
were distributed uniformly and connected well to each other particles in the cermet anode. YSZ electrolyte
layer and multilayered cathode composed of LSM((Lag gsSro.15)0.0MNO3)/YSZ composite, LSM, and
L SCH(La6Sr04Coo2Fens03) were coated onto the anode substrate by slurry dip coating, subsequently. The anode-
supported flat tubular cell showed a performance of 300 mW/cm? (0.6 V, 500 mA/crm?) at 800°C. The electrochemical
characteristics of the flat tubular cell were examined by ac impedance method and the humidified fuel enhanced
the cell performance. Ared specific resistance of the LSM-coated SUS430 by durry dipping process as metallic
interconnect was 148 mQ cm? a 750°C and then decreased to 43 mQ cm? after 450 hr. On the other hand, the LSM-
coated Fecralloy by durry dipping process showed a high area specific resstance.
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Fig. 1. Schematic diagram for single cell performance test.
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Fig. 2. Photos of anode-supported flat tubular céls. (a) as
extruded(top) and presintered(bottom), (b) transverse section of
flat tube, (c) flat tubular cell with electrolyte and cathode coating
layers.
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Fig. 3. Microstructure (a) and Ni distribution (b) of Ni/YSZ anode
supporter.
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Fig. 4. Pore size digtribution of anode supported flat tube at various
sintering conditions.
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Fig. 5. Cross sectional view of anode, electrolyte, and cathode layer
of the anode-supported flat tube cell.
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Fig. 6. Performance of the anode-supported flat tubular cell at
various temperatures.
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Fig. 7. I-V characteristics of single cell with variations of fuel.
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Table 1. Summary of each impedance obtained by ZView
impedance analysis software.

Temp. Condition (Q?rlnz) (lerzn 2) (Q}(?r?nz)
3% Humidified H, + Air 0.90 1.02 0.61

750°C  PureH,+ Air 1.16 141 2.49
3% Humidified H, + O, 0.88 0.79 0.47
3% Humidified H, + Air 0.62 - 0.60

850°C  PureH,+ Air 0.72 - 3.20
3% Humidified H, + O, 0.60 - 0.49
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