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Abstract— Porous matrices to contain and support phosphoric acid were prepared with PTFE as binder
and SiC whisker or SiC powders of various particle size for phosphoric acid fuel cell(PAFC). Among
the matrix characteristics the most important factors in stack performances were thought to be the bubble
pressure and electrolyte wettability. And then matrix was constructed to have pore size smaller than
that of electrode. The bubble pressures and wettabilities of matrices manufactured with various size
of SiC and different PTFE contents were investigated and related with the porosities measured by porosi-
meter,and then the optimum manufaturing condition of matrix for PAFC was determined.
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Fig. 1. Chart of matrix manufacturing process.
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Fig. 3. The effect of PTFE content on the wettability
of matrices utilizing various SiCs.

Table 1. Characteristics of various matrices.
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Fig. 4. Linear relationship between porosity and wetta-
bility.

Matrix composition Bubble pressure Wettability Porosity | Tensile strength
Powder(6.3um) | Ptee % | Teg % (mmHg) g/g g/cm?® % (Kg/cm?)
:Whisker
0:1 30 0 340 170 0.24 724 8.2
1:1 20 0 450 130 0.22 67 —
2:1 20 0 500 105 0.23 50 —
1:2 20 0 415 150 0.21 65.0 —
1:0 30 0 630 17 0.1 30.7 -
0:1 30 5 310 167 0.26 82. 7.0
1:1 20 5 356 190 0.34 88.9 6.5
1:0 20 5 370 85 0.19 56.7 4.8
Tokai 28.57 ? 342 160 0.27 68.3 5.5
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Fig. 6. SEM photographs of matrices.
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Fig. 5. Dependences of bubble pressure of matrices on

PTFE contents.

(a): Matrix prepared with 10% PTFE and 6.3 nm SiC
powder (b): Matrix prepared with 20% PTFE and 6.3
nm SiC powder and whisker(1:1)

Table 2. Comparison of physical properties of Tokai and made matrix.

Properties Tokai Made matrix
Tensile strength (Kgf/cm?) 55 6.5
Porosity (%) 68.3 889
Bubble pressure (mmHg) 342 356
Composition ratio (PTFE/SiC) 28.57/71.43 LZO/SO (powder (6.3 um/whisker=1/1)
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a: Made matrix b: Tokai matrix.
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