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ABSTRACT
Sulfonated phenol resin membranes were prepared form novel propylsulfonated phenylphenol
resin (SPPR) and tested the direct methanol fuel cell (DMFC) properties. The membranes have been
characterized by ion-exchange capacity, methanol crossover, and proton conductivity. In the SPPR
membrane the maximum power density reached 53mW/cm’ with 1.5M methanol solution at 600].
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Fig. 1. Compressed ionic domain model for DMFC electrolyte membrane
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Table 1. Properties of SPPR electrolyte membranes

Thickness
Sample Ghim MCO IEC (dry) Swelling ratio
(Sem?)  (umol cm™ min™)  (mmol g) (um) (%)
SPPR2 1.67 23 1.3 104 108
SPPRI1 2.5 33.5 0.6~1.3 94 112
N-PSPR21R10 " 5.3 34.1 ) 104 135
Nafion 117 3.6 31.3 0.91 180 116
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Fig. 3. DMFC performance of SPPR1 membrane at

60°C. Pt-loadings were 0.5 mg cm™ (anode) and 1.0

mg cm™ (cathode). Flow rates of 1.5 M methanol

solution and cathode air were 2.8 ml min™' and 500
mlmin’. @ SPPRI, O Nafion 117.
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Fig. 4. Limiting currents for oxidation of methanol

which permeate membranes of SPPR1 (@) and

Nafion 117 (O) at60C.
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Fig. 5. Passive DMFC performance of SPPR3
membrane at 30°C. Pt-loadings were 0.5 mg cm™
(anode) and 1.0 mg cm™ (cathode). Using 3.0 M
methanol solution.
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