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Preparation of piperidinium-functionalized side-chain-type
anion exchange membranes
LIN Chenxiao, BU Junjie, LIU Fanghua ,
ZHU Aimei , ZHANG Qiugen, L1U Qinglin

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)
Abstract: Fuel cells have become research hotpot due to their high efficiency and low pollution. As one of
the core component of fuel cells, anion exchange membranes ( AEMs) still face the dilemma of low
conductivity and poor alkaline stability. Herein, side-chain-type anion exchange membranes were prepared
by grafting piperidinium groups into poly (ether ketone) s backbone via Williamson reaction. The
piperidinium groups were designed to connect the poly(ether ketone)s backbone via long alkyl spacers. As
a result, all the AEMs demonstrate obvious microphase separated morphology in the membranes and PEK
-CQA -1. 0 exhibits the maximum conductivity of 72. 7 mS/cm at 80 °C. Furthermore, the electron
withdrawing effect of the cationic groups is weaken since the piperidinium groups are far away from
backbone. Meanwhile, piperidinium groups contain 8-H with the C—C bond rotationally restricted by the
ring geometry which provide good chemical stability in alkaline condition. The conductivity of PEK-CQA-
0.8 only decreased by 8. 8% after immersing the membrane into a 1 mol/L aqueous KOH solution for
360 h. The PEK-CQA-x membranes demonstrate high performance and hold promise for fuel cells.

Key words: piperidinium; side-chain-type; anion exchange membranes; alkaline fuel cells



