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Water electrolysis performance of side-chain type poly (isatin-biphenyl) anion exchange membrane
ZHANG Anran, LI Liming, MA Ying, XIAO Wentao, LI Feifan, ZHANG Yuguang
(Peric Hydrogen Technologies Co.,Ltd,Handan 056010, China)

Abstract : Anion exchange membrane (AEM) with high alkali stability and high conductivity which can meets the require-
ments of AEM water electrolysis technology was prepared by designing the molecular structure of AEM. Poly (isatin-biphenyl)
(PBPIN) main chains with high alkaline stability through super acid catalytic reactions were prepared. Side chains (6C-Pip) with
highly alkaline stable cations (piperidine cations) and alkyl spacer groups were prepared using Menshutkin reaction. PBPIN-6C-Pip
membrane was prepared by using Menshutkin reaction branched 6C-Pip side link into PBPIN. In order to verify the high alkaline
stability and high conductivity of PBPIN-6C-Pip membrane, alkaline stability tests in high-temperature KOH solution were conduct-
ed. After soaking PBPIN-6C-Pip membrane in 80 °C and 1 M KOH solution for 900 h, the ion exchange capacity retention rate
reach 97.02%. The conductivity of PBPIN-6C-Pip membrane was tested and characterized by transmission electron microscope. The
conductivity of PBPIN-6C-Pip membrane can reach 88.2 mS/cm in pure water at 80 °C, and it also has a good microphase separa-
tion structure. After systematically studying the operating parameters (KOH solution concentration, temperature, and circulation
mode) of the AEM electrolyzer, water electrolysis performance tests on PBPIN-6C-Pip membrane under the optimal operating
parameters (80 °C,2 M KOH, 2.0 V) were conducted . The electrical density reach 1.20 A/cm’, and the current attenuation rate of
the electrolytic cell after 700 h of operation at this current density is only 0.16 mA/(cm’+h). This work verifies the potential of
oxygen-free main chain and side chain structures in improving the alkali stability and conductivity of AEM by preparing side chain
AEMs containing highly alkaline stable cations and oxygen-free main chains, providing an experimental basis for subsequent
research.

Keywords : side chain type anion exchange membrane ; poly (isatin-biphenyl) ; anion exchange membrane ; AEM electro-

lyzer operating parameter ; water electrolysis hydrogen production technology
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