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ABSTRACT

Preparation and chavacteristics of a matrix retaining electrolyte using SiC whisker, PES binder, and NMP{n-methyl-2-pyrrolidone)
as a non-volatile solvent for a phosphoric acid [uel cell were investigated. The conditions of binder and plasticizer, and the effects of
substituting a volatile solvent by a non-volatile solvent were also studied. The munimum amount of the binder was aboul |7 wi% for
the proper bubble pressure and surrounding S1C whiskers. And the maximum amount of the plasticizer was about 10 wit% to be fitted
into the polymer chain of the binder. The matrix prepared by using a non-volatile solvent needed longer Lime to dry, and 11s pore size
wils smaller compared with that of the matnx prepared by using volatile solvent. The small pore size resulted in decrease of the overall
pore volume. The iomc conductivity in the condition of (he same thickness was decreased due to decrease of phosphoric acid

“absorbancy. As the internal resistance of the electrolyte increased, the fuel cell performance slightly decreased.

Key wordy : Mafrix retaining electrolyte, Phosphoric acid fuel cell, Non-volatile solvent, NMP{n-methyl-2-pyrrolidone)
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Table 1. The Characteristic Properties of Two Difierent Solvents

NMP .
(n-methyl-2-pyrrohdone) dichloromethane
Chemical formula CH-NO CH.Cl,
Boiling point ("C) 202 39.8
Specific gravily 1.03 1.3
Vapor Pressure 0.5 (at 23°C) o
3 2
mmig) | 4@ 00 330 (at 20°C)
Miscibility with miscible immiscible
Water
L Toxicity non Loxic carcinogenic J
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Table 2. Characteristics of Matrices Prepared by NMP (Matrix 1)
and Dichloromethane (Matrix 2}
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Fig. 8. AC impedance spectioscopy of single cells with sheet
matrices prepared by using NMP (matrix 1) and dicho-
loromethane {(matrix 2).
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