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ABSTRACT

Matrices retawning electrolyte of a phosphoric acid fuel cell (PAFC) have been prepared with SiC powder
to SiC whisker mizxmg ratios of 121, 1:2,1:3,1:4,0:1 by a tape casting method. When 3 wt% dispersant
(sorhitan monooleate} is added to a matnx, the porosity of the matrix decreases a liltie while the bubhle
pressure and area of the malrx increase remarkably in comparison with no dispersant content. Eftect of the
electrolyte resistance and the polarization resistance on perfomance of a PAFC has been investigated using
A.C. impedance spectroscopy. With the increase of whisker content, the electrolyte resistance decreases due
Lo the wwcrease of porosity and acid absorbancy, and the polarization resislance increases due to the increase
of surface roughness. The polarization resistance affects current density predominantly at the higher potential
than 0.7 V because the polarization resistance 1s considerably larger than the electrolyte resistance. Both the
electrolyte resistance and the polanzation resistance affect current density near 0.7 V of the fuel cell operating
potential because they have similar values, The electrolyle resistance affects current density predominantly
at the lower potential than the [uel cell operating polential hecause the electrolyle resstance is [arger than
the polarization vesistance.

Key words: Matrix retaining electrolyte, Phosphovic acid fuel eell, Electrolvte resistance, Polarization vesistance
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Table I, Impedance Analysis and Performance Test
for lhe Single Cell Using Matrices with
Different Weight Ratios of SiC Powder la

SiC Whisker
SiC powder * SiC whisker

’ 1:3[1:4 0:1
(wt.ratio}

Internal resistance

at 190C (Qem?
Double layer capacitance
Ca (mF/cm?)

Current density at 190,
0.7 V (mA/cm®)

Current density al 190T,
06 V (mA/cm?)

031 | 029 | 0.27

275 | 288 | 292

240 | 261 | 252

470 | 523 | 573
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