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ABSTRACT

5472032063: Polymer Science Program
Piyanat Kotaphan: Sulfonated Poly(2,6-Dimethyl-1,4-Phenylene
Oxide) Composite Membrane Filled by Zeolite for Direct Methanol
Fuel Cell.
Thesis Advisor: Prof. Anuvat Sirivat 99 pp.

Keywords:  Sulfonated po!y(2 6 -dimethyl-14-phenylene oxide)/ Composite
membrane/ Direct methanol fuel cell/ Proton conductivity/ Methanol
permeability

Composite membranes were fabricated as a proton exchange membrane
(PEM) for direct methanol fuel cell (DMFC). Sulfonated poly(2,s-dimethyl-14-
phenylene oxide) (SPPO) membrane was prepared by solvent casting. SPPO was
subsequently mixed with various contents of zeolite Y to fabricate the composite
membranes. The properties of the pristine and composite membranes were
characterized by  Fourier ~ Transform Infrared  spectroscopy  (FTIR),
Thermogravimetry analysis (TGA), LCR meter, and Gas Chromatography (GC)
techniques. The effects of degree of sulfonation and zeolite Y contents were
systematically varied to tailor the PEM properties (proton conductivity, methanol
permeability, membrane selectivity) in DMFC application. A SPPO/zeolite Y
composite membrane at 31% degree of sulfonation with 0.1 %v/v of zeolite Y filling
exhibits the highest membrane selectivity, defined as the ratio of proton conductivity
to methanol permeability, of 6.02x104 S.s/em3 which is 1.43 times higher than the
membrane selectivity ofNafion 117 which is 4.20x1 04 S.s/cm3
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