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ABSTRACT: Performance and methanol crossover of direct methanol fuel cells (DMFCs) with
naphthalene-based sulfonated polyimide (SPI) membranes were investigated in comparison with
Nafion membranes. The water and methanol crossover through SPI membranes under the
DMEFC operation conditions was not controlled by electro-osmosis due to proton transport but
by diffusion due to activity difference. This was quite different from the case of
perfluorosulfonated membranes such as Nafion and resulted in the advantageous effects on fuel
cell performance. SPI membranes displayed higher performances in DMFC systems with higher
methanol concentration (20-50 wt%), which is superior to Nafion and have high potential for

DMFC applications at mediate temperatures (4080 °C).
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Fig. 2 Effects of MeOH concentration on DMFC performance for (a) NTDA-BAPBDS/TAPB
(6/1) (45um) and (b) Nafion 112. (effective electrode area: Scm?; 2.2mg/cm2 Pt-Ru for anode
and 1.8mg/cm’ Pt for cathode); (CJM: 5%, AA: 10%, O®: 20%, O ®: 30%, — 50 wt%);
MeOH: 1ml/min, Oz 150 ml/min; 60 °C; atmospheric pressure.
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Fig. 3 Effects of cathode gas and its flow rate on
DMFC performance for NTDA-BAPBDS/BAPB
(2/1) (38um) at 60 °C. (30 wt% MeOH, O®: O,
150 ml/min, < @: air: 750 ml/min, A A: air: 450

ml/min, CJI: air; 150 mi/min)
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Fig. 4 Temperature dependence of DMFC
performance for NTDA-BAPBDS/TAPB (6/1)
(45um). 20wt% MeOH, O3 150ml/min. (O@:
40 °C, JM: 60°C, AA: 80°C)
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Fig. 5 Water flux (AQO) and methanol crossover (A @®) for DMFCs with Nafion 115 and
NTDA-BAPBDS/BAPBz (2/1) (50pum) membranes at 60 °C with O, of 150 ml/min
humidified at 25 °C. (a) effect of current density at 20 wt% MeOH. (b) effect of methanol
concentration at a current density of 200 mA/cm’.
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