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Moisture Absorption Characteristics of Pt/Nafion Membrane for

PEMFC Prepared by a Drying Process

JAEYOUNG LEE, HONGKI LEE "
Hydrogen Fuel Cell Parts and Applied Technology RIC, Woosuk University, Wanju, Jeonbuk 565-902, Korea

Abstract >> A simple drying process was developed for the preparation of a Pt/Nafion self-humidifying membrane
to be used for a proton-exchange membrane fuel cell (PEMFC). Platinum (II) bis (acetylacetonate), Pt(acac), was
sublimed, penetrated into the surface of a Nafion film and then reduced to Pt nanoparticles simultaneously without
any support of a reducing agent in a glass reactor at 180°C for 15 min. The process was carried out in N, atmosphere
to prevent the oxidation of Pt nanoparticles at high temperature. The morphology and distribution of the Pt
nanoparticles were observed by transmission electron microscopy (TEM) and energy dispersive spectroscopy (EDS),
and we found that the average Pt particle size was ca. 3.7 nm, the penetration depth was ca. 17 um. Almost
all Pt nanoparticles were formed just beneath the surface and the number density decreased rapidly as the penetration
depth increased. To estimate water absorption characteristics of the Nafion membranes, water uptake at an
isothermal condition was measured by dynamic vapor sorption (DVS), and it was found that water uptake of the
Pt/Nafion membrane was higher than that of the neat Nafion membrane.

Key words : Polymer electrolyte membrane fuel cells(PEMFC, 1122} A 3}2 o &2 X)), Nafion membrane(L}1]-2
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Fig. 2 EDS spectra for the corresponding area on the crosssectional Nafion/Pt film prepared by exposure to Pt(acac), for 15min
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Fig. 3 Pt-elemental mapping (black dot) for the area (b) in
Fig. 2, which was analyzed by EDS
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Fig. 4 TEM image for Pt nanoparticles on the cross- sectional
Nafion/Pt film prepared by exposure to Pt (acac), for 15min
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Fig. 5 DSC curves for Nafion and Nafion/Pt membranes at
a heating rate of 10°C/min
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