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Manufacture of Thin Polymer Matrix for PAFC
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Abstract

Porous matrices for PAFC were prepared with chemically synthesized polyaniline powders.
Phosphoric acid doped polyaniline showed decreasing electric conductivities as the temperature in-
creased. Above 100, it showed negligible conductivities. It was stable in phosphoric acid up to
250°C. SiC powders or SiC whiskers were added to polyaniline to decrease the thermal expansion
of polyaniline. 10% of polytetrafluorcethylene(PTFE) was also added as a binder. The bubble pres-
sures and wettabilities of matrices were investigated and compared with the porosities measured
by porosimeter. Based on these data, the optimum manufacturing condition was determined. The
bubble pressure of the matrix made by adding 25w/o SiC whiskers was 345mmHg, the wettability
was 235w/o, and the porosity was 83%. In the unit cell operation, the performances of polyaniline
matrices were as good as those of SiC matrices. This result suggested that polyaniline can be a pos-
sible candidate for the matrix material of PAFC.
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HCl + Aniline
| (NH) 25,04
' Dropping
Mixing for 24hr
Filtering & Washing
— NH,OH

Base treatment

Filtering & Washing
Drying

Pulverizing

Fig. 1 Chart for the preparation of PAn powders.
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Fig. 2 Chart for the manufacture of matrix.
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(b} Wettabality measurement apparatus

Fig. 3 Bubble pressure{a) and wettability (b) measurement apparatus
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Fig. 6 Nyquist plots of SiC and PAn matrices as to
the temperature
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Table 1. Characteristics of various matrices.

- " T
Mat. t
ATIX COMPOSTON_ | Bubble [Wettabili- | Porosity
PTEE | TEG
a:bic Pressure| ty w/o %
w/o %
0:1*:1 20 0 >400 130 67
0:1*:1 30 5 >350 190 88.9
9:1 :0) 10 0 >400 165 -
9:1 :0) 10 5 >350 180 73
3:0 11 10 0 > 330 190 -
3:0 :1 10 5 >345 . 235 84
1:0 :0) 10 5 350 180 75
Tokai 28.57 (7 342 160 68.3

a . PAn, b : SiC powder(3/m),
¢ . SiC whisker b* . SiC powder(6.3m),
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