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Table 1 TEC values of PFSA and PINF/PFSA nanofiber composite membranes
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Study of COF-modified polyimide nanofiber/PFSA composite
proton exchange membranes

MENG Xiaoyu, LU Zhongqi » PENG Luman, L1U Xinru,
QIAO Jiayi, CONG Chuanbo, ZHOU Qiong

(Beijing Key Laboratory of Material Failure and Corrosion Protection of Oil and Gas Equipment,
College of New Energy and Materials, China University of Petroleum (Beijing) ,
Beijing 102249, China)

Abstract: Proton exchange membrane (PEM) plays an important role as a core component of fuel cells and
has been widely studied. Polymer nanofibers have been widely used as reinforcement materials for
perfluorosulfonic acid proton exchange membranes for improving their dimensional stability problems due
to water absorption. Numerous studies have shown that single-layer nanofibers play a positive role in the
swelling of composite membranes, while increasing the number of fiber layers also has a significant effect
on their performance. In this paper, multilayer fiber composite membranes were prepared by adding
different layers of polyimide fiber membrane (PINF) with sulfonic acid covalent organic framework COF
(TpPa-SO;H) adsorbed on the surface in a perfluorosulfonic acid matrix, and their properties were
characterized and analyzed. Among them, the double-layer polyimide fiber membrane reinforced D—TpPa-
SO; H@PINF/PFSA had the best performance, with a significant improvement in various properties: the
conductivity at 80 ‘C was 263. 7 mS/cm, which was 63. 4% higher than that of the pure membrane of
PFSA, with a 30. 6% reduction in the area dissolution rate, a 76. 0% reduction in hydrogen permeability
coefficient, and the maximum power density was 282. 6 mW/cm?.

Key words: proton exchange membrane; polyimide; perfluorosulfonic acid; nanofiber; fuel cell



