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Figure 1  Schematic structures of (a-c) cationic, anionic, and zwitterionic polyelectrolytes
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Figure 2 Schematic polyelectrolyte layer-by-layer assembly process!®*
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Figure 3 (a, b) Scheme for the preparation of a nanoporous polyelectrolyte membrane by

electrostatic complex; (¢) SEM images of the cross-sectional area of the membrane'!*"
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Figure 4 Scheme of the pores reversible in H,O and DMSO/H, O and their SEM images''**
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Figure 6 (a) Schematic showing the preparation steps of porous polyelectrolyte scaffolds; (b) an optical photograph

showing an nanofibrous hydrogels with an ultrahigh water content of 99. 8% (wt); (c-e) schematics of the three

structural levels of the hydrated nanofibrous networks!*!
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Figure 8 (a) Adaptive movement of a nanoporous poly(ionic liquid) complex membrane placed in acetone

vapour (left) and then back in air (right); (b) Actuation mechanism via solvent molecule sorptiont'®"
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Progress in Porous Polyelectrolytes Functional Materials

TANG Qing-quan, ZHAO Qiang”
(School of Chemistry and Chemical Engineering , Huazhong University of Science and Technology ,
Wuhan 430074, China)

Abstract; Porous polyelectrolytes synergistically combine electrostatic charge and high specific surface area, which has
important applications in energy., environment, biomedicine and other fields and has been rapidly developed in recent years.
Due to its charge and hydrophilicity, methods for preparation of porous polyelectrolytes differ from the traditional porous
polymers, and also exhibits unique properties. This review summarizes methods for the preparation of porous
polyelectrolytes, including layer-by-layer assembly, block copolymer polyelectrolytes self-assembly, counter anion
exchange, poor solvent electrostatic complex, and its applications in environment, energy, biomedicine and catalyst.
Lastly, the future research of porous polyelectrolytes is briefly discussed.

Key words: Porous polymer; Polyelectrolytes; lonic liquid; Self-assembly; Electrostatic complexation
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