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Preparation and Characterization of Polyimide/Zirconium

Phosphate Proton Exchange Composite Membranes
ZHANG Qi, LI Xun, SHEN Ziding, XU Rong, ZHAO Juan, ZHONG Jing

(Jiangsu Key Laboratory of Advanced Catalytic Materials and Technology, Changzhou University, Chang-
zhou 213164, China)

Abstract: In order to obtain proton exchange membrane with high efficiency and low cost, zirconium phos-
phate (ZrP) was doped into polyimide (PI) to prepare P1/ZrP proton exchange composite membranes. The
chemical structures of composite membranes were characterized through Fourier transform infrared (FT-
IR) spectra and the surface morphology was studied with scanning electron microscopy (SEM). Further-
more the thermal stability, water uptake, water swelling ratio and proton conductivity of the membranes
were investigated. The results showed that ZrP was uniformly distributed into the proton exchange com-
posite membranes. The water retaining capacity and thermal stability of the composite membranes had
been improved with the increase of ZrP content. In addition, PI/ZrP proton exchange composite mem-
branes can provide stable proton conductive pathways. The proton conductivity of composite membranes
increased with increasing of the ZrP content and P1/ZrP 20% membranes exhibited the proton conductivity
of 3.61X10?mS » cm ! at 90 C and relative humidity at 100%.
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