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ABSTRACT

In this paper, anode supported SOFC with columnar structured YSZ electrolyte was fabricated via Electron Beam Physical Vapor
Deposition (EBPVD) method. Liquid condensation process was employed for the preparation of NiO-YSZ substrate and the high
power electron beam deposition method was used for the deposition of YSZ electrolyte film. Double layered cathode with LSM-YSZ
and LSM was printed on electrolyte via screen-printing method and fired at 1150°C in air atmosphere for 3 h. The electrochemical
performance and the long-term stability of 5 x 5 cm’ single cell were investigated with DC current-voltage characteristics and AC-
impedance spectroscopy According to the investigation, 5 x 5 em” sized unit cell showed the maximum power density of around
0.76 W/em® at 800°C and maintained the stable performance over 400 h.
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Fig. 1. Flow diagram of the fabrication of the unit cell.
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Fig. 2. SEM images of YSZ thin films deposited by EB-PVD.
Heat treatment was done for 2 h at 1200°C. All scale
bars correspond to 5 pm; (a) cross-sectional image as
deposited, (b) cross-sectional image after heat treatment,
(c) surface image as deposited, and (d) surface image
after heat treatment.
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Fig. 3. Cross-sectional view of the unit cell after cathode
sintering process.
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Fig. 4. Power generating characteristics of the unit cells with
YSZ thin films at different operating temperatures.
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Fig. 5. Comparison of the impedance spectrum of unit cells
measured via AC-impedance spectroscopy at 700 and
750°C.
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Fig. 6. Long term stability of a 5 x 5 cm” unit cell with respect
to cell voltage and current.
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