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N-spirocyclic based anion exchange membranes bearing

branched flexible side chains

LIU Chang', LIU Jinwu', YANG Wenxi', ZHANG Fan',
JU Jia', CUI Jun®*, ZHANG Yang'

(1. School of Petrochemical Engineering, Liaoning Petrochemical University, Fushun 113001, China;

2. College of Life Engineering, Shenyang Institute of Technology, Fushun 113000, China)

Abstract; The development of anion exchange membranes (AEMs) that integrate high OH ™ conductivity,
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robust stability and mechanical strength represents a forefront research challenge in the fuel cell field.
Although N-spirocyclic cations demonstrate exceptional alkaline stability, their rigid and bulky nature
often compromises OH ™~ conductivity and membrane-forming properties. To address this, this work
proposed a novel “one-pot and sequential grafting” strategy to graft polysulfone (PSf) backbones with
branched flexible side chains and N-spirocyclic cations sequentially. The incorporation of branched side
chains not only facilitated the formation of efficient ion transport channels, but also enhanced the
mechanical strength and dimensional stability of the membranes. Concurrently, the steric hindrance
provided by these side chains significantly improved the alkaline stability of the AEMs. The resulting
membrane PSf - 2C6 - ASD exhibited outstanding comprehensive properties: high OH™ conductivity of
141. 8 mS/cm at 80 ‘C, robust tensile strength of 45. 1 MPa, and favorable dimensional stability with a
swelling ratio of 18. 3% at 80 °C. Remarkably, it possessed exceptional alkaline stability, retaining over
96% of its original OH™ conductivity after being treated in 1 mol/L. KOH at 80 °C for 30 days.
Furthermore, in a single-cell test, the open-circuit voltage of 1. 01 V was achieved and the power density
reached up to 926. 2 mW/cm?® at 80 C with a current density of 2 000 mA/cm?.

Key words: anion exchange membrane;branched flexible side chain; N-spirocyclic cation;fuel cell
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Preparation and properties of poly(terphenyl-co-diphenylfluorene piperidinium)
membranes for AEMWE

CHEN Weiran, L1U Huan , GE Qianqian
(School of Chemistry and Chemical Engineering, Anhui University, Hefei 230601, China)

Abstract: Anion exchange membrane water electrolysis (AEMWE) is a key technology for green hydrogen
production. However, the core component — anion exchange membranes are still encountered with the
trade-off effect between the high ionic conductivity and robust dimensional stability. Herein, poly
(terphenyl-co-diphenylfluorene piperidinium) membranes via superacid catalysis were prepared. The rigid
diphenylfluorene unit was incorporated to increase the free volume of resulting membranes to promote the
aggregation of piperidinium cations into wide and interconnected hydrophilic channels to improve the ionic
conductivity. At the same time, the rigid constraint of the diphenylfluorene unit was believed to inhibit the
excessive water swelling. As a result, the hydroxide conductivity of membrane QDPA -5 was as high as
144. 3 mS/cm with the low linear swelling ratio of 13. 6% at 80 ‘C. membrane QDPA-5 was assembled in
a membrane electrode assembly and applied for AEMWE. The current density reached 710 mA/cm?® at a
voltage of 2 V and 80 °C, and the voltage attenuation rate was less than 0. 1 mV/h over 200 h at a current
density of 500 mA/cm® with 1 mol/LL KOH as the feed solution at 60 C.

Key words: anion exchange membranes; fractional free volume; water electrolysis for hydrogen produc-

tion; ionic conductivity; dimensional stability



