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Fabrication and Characteristics of Anode-supported Tubular Solid Oxide Fuel Cell
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Abstract

A low temperature anode-supported tubular solid oxide fuel cell was developed. The anode-supported

tube was fabricated using extrusion process. Then the electrolyte layer and the cathode layer were coated onto the
anode tube by slurry dipping process, subsequently. The anode tube and electrolyte were co-fired at 1400°C, and the
cathode was sintered at 1200°C. The thickness and gas permeability of the electrolyte depended on the number of coat-

ing and the slurry concentration. Anode-supported tube was satisfied with SOFC requirements, related to electrical
conductivity, pore structure, and gas diffusion limitations. At operating temperature of 800°C, open circuit voltage of
the cell with gastight and dense electrolyte layer was 1.1 V and the cell showed a good performance of 450 mW/erf.
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Fig. 1. The photos of the cell components manufactured by wet
process (a) extruded anode tube, (b) pre-sintered anode tube,
(c) anode tube with electrolyte, and (d) single cell tube
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Fig. 2. XRD patterns of anode powder and ASTs before and
after reduction in H,
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Fig. 3. Pore size distribution of the ASTs before and after re-
duction in H,

Fig. 4. SEM images of the AST (a) before and (b} after reduc-
tion in H,
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Fig. 5. EDAX analysis of (a) Niand (b)Zr in anode tube
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Fig. 6. Electrical conductivity of the AST as a function of tem-
perature
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Fig. 7. Thickness of electrolyte layer as a function of the num-
ber of coating for two different YSZ slurry concentrations
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Fig. 8. Surface morphology of the electrolyte layer as a function
of the number of coating, (a) 1 time, (b) 3 times, and (¢) 5 times
in the slurry of 20 wt% YSZ
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Fig. 9. The gas permeability of AST and various electrolyte lay-
ers(effective area 35ci)
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Table. 1. The OCV and performance, of the single cell at 657 ma/cat
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Dense electrolyte Pinhole-included electrolyte
Temperature ocv Power density ocv Power density
() (V) (mW /ci) (V) (mW/cr)
900 1.0792 492 1.0150 490
850 1.0880 487 1.0097 450
800 1.1089 450 0.9901 443
750 1.1185 438 0.9294 411
700 1.1202 422 0.8860 357
650 1.1097 403 0.8175 245
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Fig. 10. Performance curves of the single cells with (a) dense
electrolyte and (b) pinhole-included electrolyte.
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