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Figure 1 Synthetic methods of aromatic polymers containing side-chain imidazole groups in the literature.
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Figure 2 Conceptual illustration of “imidazolemethylation” modification of aromatic polymers.
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Figure 3 Synthetic illustration of superacid-catalyzed imidazolemethylation of PEEK and subsequent quaternization modification.
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Table 1 Screening of conditions for imidazolemethylation modification of PEEK®

Solubility® EA

Entry Solvent Imidazole Ratio® x4
DMSO NMP N% C% H%
1 MSA MIM, 101 - - n.d.c n.d. n.d. n.d.
2 MSA MIM; 1:1 - - n.d. n.d. n.d. n.d.
3 MSA/TFSAf MIM, 1:1 + + 5.848 72.630 4910 n.d. (79%¢)
4 MSA/TFSAf MIM; 1:1 + + 6.186 70.850 4983  92% (88%¢)
5 TFSA MIM, 1:1 + + n.d. n.d. n.d. 100%
6 TFSA MIM; 1:1 + + n.d. n.d. n.d. 100%
7 TFSA MIM, 2:3 + + n.d. n.d. n.d. 67%
8 TFSA MIM; 1:2 + + n.d. n.d. n.d. 50%
9 TFSA MIM, 1:3 + + 2.733 75.721 4.553 n.d. (32%:2)
10 TFSA MIM; 1:4 + + 2.186 77.478 4.617 n.d. (25%#)
11 TFSA MIM, 201 + + n.d. n.d. n.d. 122%
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h); ¢ EA R N/C BE/REE 5

4] g of PEEK in 10 mL of solvent, 80 °C, 20 h; the molar ratio of MIM, or MIM; to the hydroquinone unit in PEEK; ¢ +
soluble, - unswollen, + swollen (judged by observing the state of 0.01 g polymer in 5 mL solvent at 80°C for 2 h); ¢the degree
of substitution calculated from '"H NMR; © not detected; f1:1 by volume; ¢ calculated from N/C molar ratio measured by EA.
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Research paper

Functionalization of Poly(Ether Ether Ketone) with Imidazole Groups
Catalyzed by Superacid

WANG Hao, ZHU Ming, QIN Ying, ZHANG Zheng-hui"
(Nanyang Normal University, Nanyang 473061, China)

Abstract Polymers containg imidazole units have been attracting extensive attention as ion exchange membrane
materials for acidic/alkaline fuel cells. However, modification methods capable of directly introducing imidazole
groups onto aromatic polymers are scarce. Herein, a novel modification method, termed “imidazolemethylation”
and catalyzed by a superacid, has been proposed. This method is exemplified by the modification of commercial
poly(ether ether ketone) (PEEK) using two types of commercial imidazoles, each containing one hydroxymethyl
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group. '"H NMR confirmed that the modification proceeded via Friedel-Crafts alkylation reaction between the
hydroxymethyl group of the imidazoles and the electron-rich arenes of PEEK, and was completed quantitatively
under the catalysis of the superacid trifluoromethanesulfonic acid (TFSA).

Keywords Superacid, Imidazole, PEEK, Modification, Ion exchange membrane
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