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Fig. 1 General molecular structures of PBI polymers* (a) ; ion transport mechanism of

PBI (taking mPBI as examples) ! (b)
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Fig. 2 Design of PBl-based charged membranes: main-chain type'' (a); long-side-chain quaternary ammonium type!''! (b) ;

hydroxyl-assisted long-side-chain quaternary ammonium type
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(o) ; sulfonated polymer blend type™™ (d) ;

sulfonated porous material blend type"'*l (e); post-sulfonation type!'™ (f); sulfonated monomer copolymerization

typel'® (g) ; long-side-chain sulfonic acid type*! (h)
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Research progress of polybenzimidazole-based membranes
in acidic aqueous flow batteries

HU Lei"*, YAN Xiaoming', HE Gaohong"

(1. State Key Laboratory of Fine Chemicals, Research and Development Center of Membrane
Science and Technology, School of Chemical Engineering, Dalian University
of Technology, Dalian 116024, China; 2. Canmax Technologies Co. , L.td. , Suzhou 215121, China)

Abstract: Acidic aqueous flow batteries (AAFBs) have emerged as one of the preferred technologies for
power system energy storage, thanks to their inherent safety, long cycle life, high efficiency, and
environmental friendliness. As a key component of AAFBs, the membrane directly determines the overall
operational efficiency of battery. However, commercial ion exchange membranes are difficult to
simultaneously have high ion conductivity and high ion selectivity, which restricts the large-scale
commercial application of AAFBs. Polybenzimidazole (PBI)-based membranes have been extensively
researched and applied in AAFB due to excellent ion separation performance and stability under harsh
conditions. This review systematically elaborates on the core characteristics and basic requirements of PBI-
based membranes for AAFBs, focuses on summarizing the construction strategies of ion-transport channels
in PBI-based membranes, and points out the key future development directions of PBI-based membranes,
thereby advancing the industrialization of high-performance and low-cost AAFB technologies.

Key words: acidic aqueous flow batteries; polybenzimidazole; ion transport channels; membranes
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