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Abstract : A Crofer 22 APU mesh coated with a conductive ceramic material was developed
as an alternative cathode current collector to Ag-based materials for solid oxide fuel cells.
(Lay.80S1020)09sMnO; (LSM) layer was deposited onto the Crofer mesh using a spray-coating
technique, in an attempt to mitigate the degradation of electrical properties due to surface oxi-
dation at high temperatures. The oxidation experiments at 800°C in air indicated that the area-
specific resistance (ASR) of the LSM-coated Crofer mesh was strongly dependent on the wire
diameter and the contact morphology between mesh and cell. In addition, the post-heat-treatment
in Hyo/N, resulted in a reduced thickness of Cr-containing oxide scales at the interface between
Crofer mesh and LSM layer, leading to a decreased ASR.
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Fig. 1. Schematic diagram of cathode current collectors
for anode-supported tubular solid oxide fuel cells.
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Fig. 2. Schematic diagram of the spray-coating equipment.
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Fig. 3. Schematic illustration of the experimental setup
for ASR measurements.
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Fig. 4. Plot of weight gain versus time measured on the bare
Crofer mesh during the oxidation experiment at 800°C in air.
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Fig. 5. XRD patterns of the bare Crofer meshes subjected
to oxidation for different periods.
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Fig. 6. Optical micrographs taken from the bare Crofer
meshes with the wire diameters of (a) 0.1 mm and (b)
0.2 mm.

Table 1. Number of contact points, total contact area and
ASR value determined for the meshes with different wire
diameters
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Fig. 7. SEM images of the cross-sections of the LSM-
coated Crofer meshes: (a) without pressing and (b) with
pressing.
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Fig. 8. Plots of ASR against time measured on the LSM-
coated Crofer meshes during the oxidation experiment at
800°C in air: (a) without pressing and (b) with pressing.
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Fig. 9. Effect of post-heat-treatment temperature on the
ASR value of LSM-coated Crofer meshes.
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Fig. 10. SEM micrographs of the LSM-coated Crofer meshes
subjected to post-heat-treatments at different temperatures.
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Fig. 11. Concentration profiles of Fe, Cr, Mn and O obtained
for the LSM-coated Crofer mesh. The post-heat-treatment
was performed at 800°C in Hy/N,.
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