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Fig. 1 Fabrication process of PBI-PNF composite membrane
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particle size distributions of the PBI nanofiber membranes (b)
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Preparation and characterization of PBI nanofiber membranes
for high-temperature PEMFCs

CHENG Yanhui', WANG Lihua*, QIU Zhi*, HAN Xutong'
(1. School of Material Science and Engineering, Tiangong University, Tianjin 300387,China;

2. Key Laboratory of Polymer in Extreme Environment, Institute of Chemistry, Chinese Academy
of Science, Beijing 100190, China)

Abstract: Phosphoric acid (PA)-doped polybenzimidazole (PBI) high-temperature proton exchange
membrane fuel cell (HT-PEMFC) face challenges of PA loss and mechanical strength degradation in high-
temperature fuel cell applications. In this study, a novel PBI nanofiber-based high-temperature membrane
(PBI-PNF) with high PA uptake and low swelling ratio was fabricated using electrospun PBI nanofibers as
a scaffold, followed by cross-linking and pore-filling treatments. The resulting membrane maintained
excellent mechanical properties even after full PA doping. Experimental results demonstrated that the PBI
~PNF20 membrane achieved a PA uptake level of 499. 17%, a PA swelling ratio of 35. 44%, and a tensile
strength of 17. 33 MPa after PA doping. At an elevated temperature of 200 ‘C, it exhibited a proton
conductivity of 173 mS/cm and a peak power density of 522 mW/cm?®, with a PA loss rate of only 17. 5%
at 160 °C after 168 h. This work provides an effective strategy for developing high-temperature proton
exchange membranes that simultaneously possess high proton conductivity and superior dimensional
stability.

Key words: high-temperature proton exchange membrane fuel cell; polybenzimidazole; electrospinning;

proton exchange membrane; nanofiber
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