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Abstract — In order to estimate the possibility of applying electrolytes generally used in solid oxide fuel cells(SOFCs)
to direct carbon fuel cells(DCFCs), properties of YSZ(yttria stabilized zirconia) electrolyte were evaluated. In this study,
vacuum slurry coating method was adapted to coat thin layer on anode support substrate. After sintering the electrolyte
at 1400°C for Shrs, microstructure was analyzed by using SEM image. Also, gas permeability and ionic conductivity
were measured to find out the potential possibility of electrolyte for DCFCs. The YSZ electrolyte represented dense
coating layer and low gas permeability value. The ionic conductivity of YSZ electrolyte was high over 800°C. After
measurement of the electrolyte properties, direct carbon fuel cell was fabricated and its performance was measured at
800°C.
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Fig. 1. Schematic illustrating of direct carbon fuel cell (DCFC).
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Fig. 2. Schematic illustrating of vacuum slurry coating.
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Fig. 3. Microstructure of YSZ electrolyte after sintering at 1,400 for
5 hrs (a) cross section (b) surface.
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Fig. 4. Ionic conductivity of YSZ electrolyte with different tempera-

ture range.
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