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Tubular Solid Oxide Fuel Cell
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Abstract To improve the conventional cathode-supported tubular solid oxide fuel cell (SOFC) from the
viewpoint of low cell power density, expensive fabrication process and high operation temperature, the anode-
supported tubular solid oxide fuel cell was investigated. The anode tube of Ni-8mol% Y,0;-stabilized ZrO,
(8YSZ) was manufactured by extrusion process, and, the electrolyte of 8YSZ and the multi-layered cathode of
LaSrMnOs(LSMYLSM-YSZ composite/LaSrCoFeOs; were coated on the surface of the anode tube by slurry dip
coating process, subsequently. Their cell performances were examined under gases of humidified hydrogen with
3% water and air. In the thermal cycle condition of heating and cooling rates with 3.33°C/min, the anode-
supported tubular cell showed an excellent resistance as compared with the electrolyte-supported planar cell.
The optimum hydrogen flow rate was evaluated and the air preheating increased the cell performance due to
the increased gas temperature inside the cell. In long-term stability test, the single cell indicated a stable

performance of 300 mA/em® at 0.85V for 255 hr.
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Fig. 1. Manufacturing procedure of anode-supported tubular
oxide fuel cell.
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Fig. 2. Schematic diagram for performance test of the single
cell.
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Fig. 3. Photo of the single cell frame with (bottom) and
without (top) pre-heating air lines (3.2 m).
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Fig. 4. Performance curves of the planar SOFC after thermal
cycle test at heating and cooling rates of 2°C/min to 1000°C.
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