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Preparation and characterization of sulfonated polybenzimidazole/dually
functionalized graphene oxide proton exchange membranes
WANG Yu-hao, ZHANG Qi* , ZHANG Kui

(Jiangsu Provincial Key Laboratory of Fine Petrochemical Engineering, School of Petrochemical Engineering,
Changzhou University, Changzhou 213164, China)

Abstract: To enhance the proton conductivity and mechanical properties of sulfonated polybenzimidazole ( SPBI)
proton exchange membranes, graphene oxide grafted with sulfonic acid groups and phosphonic acid groups ( SPGO)
enters into SPBI matrix through in-situ polymerization, and SPBI/SPGO high-temperature proton exchange composite
membranes with different SPGO contents are prepared. Experimental results show that the cross-section of SPBI/SPGO
membranes presents a spatial network structure. SPBI/SPGO membranes have the same excellent thermal stability as
SPBI membranes. The doping of SPGO brings about an improvement in the mechanical properties of SPBL/SPGO
composite membranes.Specifically, SPBI/SPGO composite membranes exhibit a tensile strength of 60.0 MPa, which is
2.3 times that (26.6 MPa) of Nafionl17 membranes. SPBI/SPGO-1% proton exchange membranes exhibit good
dimensional stability with an acid swelling ratio of 5%.Moreover, their proton conductivity reaches 0. 078 S/cm under
anhydrous conditions at 160°C.The doping of SPGO constructs more proton transfer channels and promotes the proton
conduction of SPBI/SPGO proton exchange composite membranes at high temperature.
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