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Abstract The surface smoothening processes were applied to the preparation of an electrolyte matrix of a PAFC
(phosphoric acid fuel cell) to reduce the polarization resistance and enhance the workability of a PAFC. The one(proc-
ess 1) was to spray SiC powders on a rough side of the matrix prepared by the tape casting method and the other(proc-
ess 2) was to roll a rough side of the matrix prepared by the tape casting method. The matrices prepared by both proc-
ess 1 and process 2 showed higher bubble pressure, tensile strength and flexibility than those of the matrix without the
surface smoothening process. The surface smoothening processes were found to improve cell performance by analyz-
ing ac impedances of the fuel cells with the matrices prepared by three different processes. The process 2 showed the
best performance among the three processes because an active reaction area of the electrode was enlarged due to the
reduced surface roughness of interfaces between a matrix and an electrode and the use of a lyophilic binder for phos-
phoric acid. The large scaled matrices could be fabricated using the process 1 because a few large open pores which
were obstacles in preparation of the large scaled matrix, were removed using the powder spraying.
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Fig. 1. Flow chart of matrix preparation.
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Fig. 2. Porosity and acid absorbency of matrices with different
thickness of particle layer.
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Fig. 3. Bubble pressure of matrices with different thickness of
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Fig. 6. SEM photographs of matrix prepared by tape casting. (a) cross section, (b) rough side
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