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Abstract — The water transport and water content of the electrolyte membrane greatly affect the performance of the
membrane in PEMFC(Proton Exchange Membrane Fuel Cell). In this study, the parameters (electroosmotic coefficient,
water diffusion coefficient) of polymer membranes for water transport were measured by a simple method, and water
flux and ion conductivity were simulated by using a model equation. One dimensional steady state model equation was
constructed by using only the electro-osmosis and diffusion as the driving force of water transport. The governing equa-
tions were simulated with MATLAB. The electro-osmotic coefficient of 144 um thick polymer membranes was mea-
sured in hydrogen pumping cell, the value was 1.11. The water diffusion coefficient was expressed as a function of relative
humidity and the activation energy for water diffusion was 2,889 kJ/mol'K. The water flux and ion conductivity results
simulated by applying these coefficients showed good agreement with the experimental data.
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Table 1. Parameter values in simulation
Parameter Symbol Value Unit Ref
Water transfer coefficient Y 5.7 x10° m/s [12]
Membrane Thickness 18 x 10 pum
Activation energy of water diffusion coefficient 2416 J/mol [15]
Electro-osmotic coefticient C, 1.11
Density of the dry membrane 2,000 kg/m® [16]
Sulfonic acid group concentration 1,100 mol/m> [16]
Faraday constant F 96485 C/mol
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Fig. 3. Water flux by electro-osmotic drag as a function of current
density for Nafion 211 membrane.
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