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Abstract — Recently, direct formic acid fuel cells (DFAFC) among direct liquid fuel cells is studied actively. Econom-
ical hydrocarbon membranes alternative to fluorinated membranes for DFAFC’s membrane are receiving attention. In this
study, characteristics of sulfonated poly(ether ether ketone, SPEEK) and sulfonated poly(arylene ether sulfone, PAES)
membranes were compared with Nafion membrane at DFAFC operation condition. Formic acid crossover current den-
sity of hydrocarbon membranes were lower than that of Nafion 211 fluorinated membrane. I-V performance of SPEEK
MEA(Membrane and Electrode Assembly) was similar to that of Nafion 211 MEA due to similar membrane resistance
each other. SPEEK MEA with low formic acid crossover showed higher stability compared with Nafion 211 MEA.
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Fig. 1. Schematic diagram of direct formic acid fuel cell system.
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Fig. 2. Formic acid crossover current density of membranes by LSV.
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Fig. 4. I-V performances of MEAs made with Nafion211, SPAES and
sPEEK Membranes.
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Fig. 5. Comparison of impedance of MEAs made with Nafion211,
sPAES, sPEEK membranes.
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Fig. 6. Voltage change of MEAs made with Nafion211, sPAES, sPEEK
membranes at constant 0.5A current.
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Table 1. I-V performances of MEAs made with Nafion211, sPAES and
sPEEK membranes

Membrane OCV (V) Current density (mA/cm?) at 0.3V
Nafion 211 0.615 350

sPAES 0.595 110

sPEEK 0.634 350
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