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Figure 1  General synthetic routes of poly(ionic liquid)s
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Figure 2 (A) SEM images of SiO, template, (B) the resulting ordered macroporous PIL. (Br™ as counter anion),
and (C) the PIL after anion exchange with T{,N ; (D) Stopband shifts of the porous PIL film after anion

exchange and the induced color changes of the PIL film after anion exchanges
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Figure 4 Synthesis of porous PILs through template-free methods
(A) copolymerization of 1L monomers and cross-linker divinylbenzene; (B) preparation of porous

polymers by anion-exchange methods
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Figure 5 (A) SEM image of the porous PILs membrane actuator. (B) Adaptive movement of porous PILs

membranes responded to acetone vapor (left) and recovered in air (right)
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Figure 6 (A) The chemical structure of porous PFS-VImT{, N membranes; (B) the preparation of porous
PFS-VImT{,; N membranes; (C) illustration of pore-formation process induced by ammonia diffusion;

(D) SEM of PFS-VImT{, N membranes
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Figure 7 The pH-responsive behavior of PILs membranes with different contents of acrylic acid
(A) AA.. -NIPAM, ;-PIL-Tf, N, (B) AA, ,-NIPAM, ;-PIL-T{,N, (C) AA, ;-NIPAM, ,-PIL-T{,N, and
(D) AA, ;-NIPAM, ,-PIL-Tf, N exposed to the NH; ,and (A’-D') HCI vapor. The SEM images of (E) the original
AA, ;-NIPAM, ,-PIL-Tf, N membrane; (F) after the treatment with alkaline; (G) acid solution further restored
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Figure 8 Photos of PVI-IL-(Br), ; (PF;), ;s membranes (A) original; (B) after absorption of Cu’" ; and (C) after
desorption of Cu®*” in 0. 1 M HCI aqueous solution. SEM images of the fracture cross-section of the PVIFIL-(Br), ; (PF; ), 5

membranes (D) original; (E) after absorption of Cu®*" ; and (F) after desorption of Cu*" in 0. 1 M HCI aqueous solution
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Figure 9 SEM of PGMA porous monolith (A) before and (B) after grafting with PAA
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Figure 10 (A) The chemical structure of porous PILs; (B) photograph and micrographs of feed and filtrate
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Figure 11  Schematic illustration of the preparation of PP@PIL-Br fabrics
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Figure 12 (A) Preparation of FDU-HEIMBr; TEM images of FDU-HEIMBr taken along (B) vertical direction

and (C) along horizontal direction
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Synthesis and Application of Porous Poly(Cionic liquid)s

REN Yong-yuan, GUO Jiang-na, SUN Zhe, HU Yin, YAN Feng"*
(State and Local Joint Engineering Laboratory for Novel Functional Polymeric Materials, Department of
Polymer Science and Engineering , College of Chemistry, Chemical Engineering and Materials Science ,

Soochow University , Suzhou 215123, China)

Abstract ; Poly(ionic liquid)s (PILs) are polymers, including ionic liquid (IL.) moiety in repeating units, which combine
the stability of polymer and the excellent properties of ILs. More recently, porous PILs, combining the advantages of
functional IL. units with porous structure, have showed wide applications in polymer chemistry, organic chemistry,
electrochemistry and energy science fields. This review focused on the preparation of porous PILs and their applications in
smart responsive materials, wastewater treatment materials, high efficiency catalysis, porous carbon materials and
biomedical materials.

Key words: PolyCionic liquid)s; Porous materials; Responsive materials; Catalysts
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