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Fabrication Characteristics and Performance Evaluation
of a Large Unit Cell for Solid Oxide Fuel Cell

Y. C. Shin”, Y. M. Kim"”, I. H. Oh"”, “H. S. Kim"”, M. S. Lee”, S. H. Hyun”
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Abstract : Solid oxide fuel cell(SOFC) is an electrochemical energy conversion system with high
efficiency and low-emission of pollution. In order to reduce the operating temperature of SOFC
system under 800°C, the thickness reduction of YSZ electrolyte to be as thin as possible, e.g., less
than 10 pm are considered with the microstructure control and optimum design of unit cell. Methods
for reducing the thickness of YSZ electrolyte have been investigated in coin cell. Moreover, a large
unit cell(8cm x 8cm) for SOFC was fabricated using an anode-supported electrolyte assembly with
a thinner electrolyte layer, which was prepared by a tape casting method with a co-sintering
technique. we studied the design factors such as active layer, electrolyte thickness, cathode
composition, etc,. by the coin type of unit cell ahead of the fabrication process of a large unit cell
and also reviewed about the evaluation technique of a large size unit cell such as interconnect
design, sealing materials and current collector and so forth. Electrochemical evaluations of the unit
cells, including measurements such as power density and impedance, were performed and analyzed.
Maximum power density and polarization impedance of coin cell were 0.34W/cm? and 0.45Qcm? at
800C, respectively. However, Maxium power density of a large unit cell(5cm x 5¢cm) decreased to
0.21W/cm® at 800 °C due to the increase of ohmic resistance. However, It was found that the
potential value of a large unit cell loaded by 0.22A/cm? showed 0.76V at 100hrs without the
degradation of unit cell.
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YSZ : yttria stabilized zirconia
LSM : lanthanum strontium manganite
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