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PREPARATION AND PROPERTIES OF SULFONATED POLY( PHENYLENE OXIDE)
PROTON CONDUCTIVE MEMBRANES
Gong Chunli, Wen Sheng, Zhou Yi
( Department of Chemistry, Xiaogan University, Xiaogan 432100, China)

ABSTRACT A series of sulfonated poly( phenylene oxide) ( SPPO) membranes with different sulfonation degrees was prepared
using chlorosulfonic acid as a sulfonation agent. The possibilities of application SPPO membranes as electrolyte membranes in fuel cells
were investigated by using thermogravimetric analysis (TGA) coupled with Fourier transform infrared ( FTIR) spectrometer, differential
scanning calorimetry ( DSC) , water uptakes, mechanical properties and conductivities testing. Compared with poly( phenylene oxide)
(PPO), SPPO exhibited three weight loss steps which were attributed to the loss of absorbed moisture, sulfonic groups and polymer
backbones, respectively. Sulfonic groups attached to the aromatic ring in the PPO backbone resulted in a degradation of thermal stabili—
ty, but the main—chain splitting temperature of SPPO was similar to that of pure polymer, and the higher glass transition temperature
(T,) was observed. The water uptake of SPPO increased with sulfonation degree and temperature. An increase of sulfonic groups in the
polymer resulted in a decrease in tensile strength. Even though the SPPO membranes were in wet, they still possessed higher mechani—
cal strength than Nafion 112 membranes in wet. The conductivity of the SPPO membrane with sulfonation degree equal to 40. 1% could
reach at 1.16 x10 > S/cm at ambient temperature, which was comparable to that of Nafion 112 membrane.

KEYWORDS poly( phenylene oxide) , sulfonation, proton exchange membrane, fuel cells
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