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Preparation and Properties of High Methanol-Permeation Resistivity PYDF/Hyperbranched Polyamide
Hybrid Proton Exchange Membrane
Song Hongxia, Ma Liying, Chen Lu, Shen Jing, Chen Zhijiao, Gong Jiangning

(Multifunctional Materials Laboratory, School of Chemistry and Materials Science, Guizhou Normal University , Guiyang 550025, China)

Abstract : In order to prepare high-permeation resistivity proton exchange membrane for direct methanol fuel cell (DMFC),
PVDF and self-made hyperbranched polyamide (HBPA) were blend at the mass ratio of 1:1,1:2,1:3 and 1:4 by solution-casting
method for preparing hybrid membranes as proton exchange membranes, which were designated as PH1-1,PH1-2,PH1-3 and PH1-
4, respectively. In the process of blending, network cross-linked structure in the hybrid membrane was constructed because of the
numerous inter-molecular hydrogen bonds between fluoro group (—F) in PVDF and carboxyl end group (—COOH) in HBPA. The
methanol permeability, proton conductivity, water uptake, volume swelling, tensile properties and thermal stability of the hybrid
membranes were investigated. The results exhibite that the construction of the network cross-linked structure in membrane effective-
ly prevents the permeation of methanol, and the four hybrid membranes show good methanol resistivity. The methanol permeability
of the PHI-1 membrane is as low as 5.41x1077 cm’/s, which is one order of magnitude lower than that of commercial Nafion 117
membrane, and the tensile strength of the PH1-1 membrane is up to 38.24 MPa, which is more than 2 times higher than that of the
Nafion 117 membrane. The proton conductivity of PH1-4 membrane is the best in four hybrid membranes, which is 2.96x107 S/cm
at 80 °C. Relative selectivity is used as a comprehensive indicator to measure proton conductivity and methanol permeability, it is
found that PH1-4 exhibits the best relative selectivity of these four hybrid membranes. Therefore, proper design and construction of
the network cross-linked structure in proton exchange membrane not only improve effectively the methanol resistivity , but also regu-
late other properties of proton exchange membrane.

Keywords : direct methanol fuel cell ; proton exchange membrane ; hybrid membrane ; methanol resistivity ; network

cross-linked structure
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