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2 ok B dF7E AFYEE I3 HA(Direct Methanol Fuel Cell, DMFC)& H3]d uto g o]R5E ofo|2m3hate]
Mol &3t Aojtt. FAZLZ A A vghE BarrierZ 2 ¢ 0+ Poly(vinyl alcohol)S Base polymerZ AM&-5}ar %F
ol w77t TFHY UE Poly(acrylic acid)E 7taAZ ANt 7tnAle] FaFiglel] bE dge T3 (Methanol
permeability), ©]2ZHEZ%(lon conductivity), o]2n&-8-3F(lon exchange capacity), $F4=&(Water content), LYo &F %
(Fixed ion concentration)S %3] = EA1-S =As}Hrh

HEE T} o] RHAEEE JFuA)) PAATFO] F7hgel whel ZHAsitrt 15%o] 3l A E7h8ke 23S Bt
VAL Al YFFAE QB Fae] JY kAol o) g A5471e) EYo o)sh e AT ekt
A foin21=)

ARADE £3] DMFCY| #-8&7b5A0] gl vhe 25°C, 50°ColAe] wWiehe Exlmrl 6.49x10° cm’/s, 2.85% 107 em’s,
25°C, 50°Co)| A 9] o] &AEEI} 2.66 X 10° S/em, 9.16 X 10° S/em, o] &m8-8-2Fo] 1.32 meq/g membrane, &) 025 g
H;O/g membrane, 30|27} 525 meq/g H:09] PVA/PAA-160°C 15% Bto 2 o ZFt)

Abstract: Cation exchange polymer electrolyte membrane for the application of direct methanol fuel cell (DMFC) was
studied. Poly(vinyl alcohol)(PVA) well known as a methanol barrier in pervaporation separation was used for the base
materials and poly(acrylic acid)(PAA) was used for the crosslinking agent with various concentration. Methanol
permeability, ion conductivity, ion exchange capacity, water contents and fixed ion concentration of the membranes were
investigated to evaluate the performance of the fuel cell electrolyte membrane.

Methanol permeability and ion conductivity of the membranes were decreased with increasing PAA content and were
increased over 15% of PAA content. These phenomena would be explained with the introduction of hydrophilic crosslinking
agent. The membranes with 15% content of PAA showed methanol permeability of 6.49x10° cm®/s and 2.85%107 cm’/s at
25°C, 50°Cof operating temperatures, respectively. Ion conductivities of the membrane were 2.66x10” S/em, 9.16x10” S/cm
at 25°C, 50Cof operating temperatures, respectively. Ion exchange capacity, water content and fixed ion concentration of
the membrane were revealed 1.32 meq/g membrane, 0.25 g H,O/g membrane and 5.25 meq/g H,O, respectively.

Kevwords: direct methanol fuel cell, electrolyte membrane, poly(vinyl alcohol)
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Fig. 1. Diffusion cell for methanol permeability.
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Fig. 2. Experimental apparatus for measuring ion conductivity of membrane.
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Fig. 3. Typical diffusion data : The methanol-water solution
was 2 M. The slope of these line is proportional to the
methanol permeability.
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Fig. 4. Methanol permeability vs. PAA wt% at 25°C.
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