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Figure 1 Possible proton conducting mechanism of the PA

doped PBI membrane.
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Figure 2 Typical examples of high temperature proton exchange membranes.
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Figure 3 Chemical structures of PBI polymers in fuel cells.
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Figure 4 Polyarylethers containing pyridine groups in the main chain.
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Review

Progress in High-Performance High Temperature Proton Exchange
Membranes for Fuel Cells”

WANG Le-le#, WANG Qian®, LI Lei, LV Rui-xuan, JIN Shuo, YANG Jing-shuai”
(Department of Chemistry, College of Sciences, Northeastern University, Shenyang 110819, China)

Abstract Operating within the temperature range of 120~200 °C, high-temperature proton exchange membrane
fuel cells (HT-PEMFCs) exhibit numerous advantages, including accelerated electrode reaction kinetics, enhanced
carbon monoxide (CO) tolerance, and simplified thermal and water management systems. A key component of the
HT-PEMFC is the high-temperature proton exchange membrane (HT-PEM) , whose performance significantly
affects the overall performance and life-time of the fuel cell. Currently, HT-PEMs represented by phosphoric acid
(PA) -doped polybenzimidazole (PBI) membranes have garnered extensive attention. This review begins with an
elucidation of the proton transport mechanisms in PA-doped HT-PEMs, followed by a systematic summary of the
main types of HT-PEMs in conjunction with the history of their development. The chemical structures and their
impact on properties are thoroughly discussed for PBI-based HT-PEMs, non-PBI HT-PEMs containing basic groups
in the main chain, and HT-PEMs grafted with side-chain basic groups. Finally, the current major issues and
challenges faced by HT-PEMs are briefly discussed. This review provides valuable insights for the further design
and development of high-performance and cost-effective HT-PEMs.

Keywords Electrolyte membrane, Fuel cell, High temperature resistance, High performance
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