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Abstract: Low-temperature solid oxide fuel cell (LT-SOFC) has caught a lot of attention due to its good property
of high output power at low temperatures. However, the stability of such fuel cells needs to be further improved for
commercial applications. In this paper, NCAL and SDC were studied which were common materials in LT-SOFC
systems. The co-compressed fuel cell was tested in OVC processes. After the failure of the cell, its microstructure
development was analyzed to study the possible mechanism causing the failure. Plasma spray technology was also
used to make electrode coatings on porous stainless steel support, which was applied in fuel cell manufacture.
The results showed that the cell with the sprayed electrode coatings performed longer output life than that by the
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common method with solving the structure failure problem.

Key words: Low-temperature SOFC; Property degradation; Microstructure development; Plasma spray
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Fig. 1 Typical testing results of voltage and current curves of fuel cell (measured at 550
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Fig.3 The microstructure of the fuel cell after OVC testing:

(a) in the anode; (b) at the anode-electrolyte interface
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Table 1 EDS composition of NCAL in different areas of the fuel cell after the OVC testing (wt.%)

Ni/O
NCAL 64Ni-11Co-10- 64
NCAL - 48Ni-9Co-180- 2.7
NCAL 53Ni-10C0-240- 2.2
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Fig. 4 The microstructure in the electrolyte after OVC testing: (a) low magnification; (b) high magnification
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Fig. 5 The microstructure in the cathode after OVC testing: (a) low magnification; (b) high magnification
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Fig. 6 APS NCAL electrode coating (stainless steel as porous substrate): (a) morphology of coating surface; (b)
cross section of the coating; (¢) XRD of the coating.
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