ZHUTEE|X| M 41 X 105 pp. 777-781

October 2024 / 777

~|ron

Korean Soc. Precis. Eng., Vol. 41, No. 10, pp. 777-781

DHAMEIE HBHKI| CHEA 24 XIX|H| 7|4

OjMIEZ0] mE ds =4

http://doi.org/10.7736/JKSPE.024.002
ISSN 1225-9071 (Print) / 2287-8769 (Online)

A=23 7155

Performance Analysis according to Microstructure of Anode Function
Layer based on Porous Metal Substrate for Solid Oxide Fuel Cells
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In this study, to improve the performance of a solid oxide fuel cell based on a porous metal support, a fuel cell using a
multi-layered anode functional layer was fabricated and electrochemical performance analysis was performed. Surface and
cross-sectional microstructures according to particle size control were confirmed through FE-SEM. The pore size of the
multi-layer anode functional layer was gradually reduced compared to that of a single-structure anode functional layer. As a
result, it was confirmed that the surface roughness was lower than that of the single structure. This led to a reduction in
polarization resistance through smooth transmission of gas generated from the electrode. As a result, it was confirmed that
electrochemical performance was improved by more than 1.25 times in fuel cells using a multi-layered anode functional

layer compared fo that with a single structure.
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Fig. 1 FE-SEM images of metal substrate (a, b), coarse Ni-YSZ (c,
d) and fine Ni-YSZ (e, f)

Fig. 2 Cross-sectional FE-SEM BSE mode images of gradient AFL
structure (a) and single AFL structure (b)
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Fig. 3 Surface roughness analysis of metal substrate and Ni-YSZ

Table 1 Ra and Rq value of metal substrate and AFL

1,200°C Thermal sintering

Metal sub.
c3 5 c3+2
Average Ra 5205.09 1004.44 420.23 233.10
Average Rq 6348.30 2214.76 521.79 310.93
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(b) EIS spectra for AFL microstructure comparison for SOFC at 0.6 V

Fig. 4 Electrochemical analysis of AFL microstructure comparison
for SOFC
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