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Abstract : A novel self-humidifying composite membrane for the proton exchange membrane fuel cell
(PEMFC) at low humidity condition was developed. The Pt/Ti0; catalyst particles were synthesized
via supercritical impregnation methods. Pt precursor was dissolved in supercritical carbon
dioxide and impregnated onto Ti0; particles. Pt precursors were platinum(II) acetylacetonate,
Dimethyi(1,5—cyclooctadiene) platinum(11) and we controlled the ratio of Pt to Ti0:. The
impregnated Pt precursor was converted to TiQ; supported Pt nanoparticle under various reducing
conditions. Pt/Ti0; catalyst particles were dispersed uniformly into the Nafion solution, and
then Pt/Ti0;/Nafion composite membrane was prepared using solution-cast method. The size,
dispersion and content of the platinum had been characterized with Transmission Electron
Micrograph (TEM), X-ray diffraction (XRD) and Inductively Coupled Plasma - Atomic Emission
Spectrometer (ICP-AES).

The cell performance with the self-humidifying composite membrane was compared with a recast
Nafion membrane under hoth humidified and dry conditions at 65 TC.
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TEM  :transmission electron micrograph L3 A}oﬂ ola) AF a8l s|H A A ():] 2 3] & o]
XRD  :x-ray diffraction AAHG 3 )AH BT E ANER L]__ £E3E
ICP-AES : inductively coupled plasma - atomic

emission spectrometer

FT-IR : fourier transformation infrared spectroscopy 1) MSUstm 3 S2ete
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Fig. 2 Ft-IR analysis of Pt/Ti0./Nafion
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