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Preparation and property of (AEM)s based on cyclic olefin copolymer
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Abstract 9 kinds of anion exchange membranes (AEM)s were prepared through the ring-opening metathesis
polymerization (ROMP) of exo-1,4,4a,9,9a, 10-hexahydro-9,10 (1", 2")-benzeno-1, 4-methanoanthracene ( HBMN)
and 5-hexyl-2-norbornene ( HN), followed by hydrogenation and chloromethylation. The structures of the polymers
were characterized by proton nuclear magnetic resonance (! H-NMR) , the degree of chloromethylation and ion exchange
capacity were calculated via the integral ratios of characteristic peaks.The correlation between water uptake, bicarbonate
conductivity,and mechanical properties with ion exchange capacity were studied systematically. When the result of
n(HBMN) :n (HN) was 65235, AEM(CI-H-HMHN-b-30) with an IEC value of 2. 16mmol/g showed the best overall
properties.Its bicarbonate conductivity, water uptake rate and swelling rate at 20°C were 20.6mS/cm, 34. 1% and
3. 2%, respectively. Its bicarbonate conductivity and water uptake rate at 80°C were 85.4mS/cm and 55.8%,
respectively.
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Cl-H-HMHN-b-10 24 110 2.41
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Cl-H-HMHN-b-30 87 128 2.58
Cl-H-HMHN-c-10 26 104 2. 64
Cl-H-HMHN-c-20 35 112 2.73
Cl-H-HMHN-c-30 50 115 3.01
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Cl-H-HMHN-a-10 25.3 6.2
Cl-H-HMHN-a-20 24.4 4.7
Cl-H-HMHN-a-30 23.6 3.7
Cl-H-HMHN-b-10 32.3 8.0
Cl-H-HMHN-b-20 12.2 4.9
Cl-H-HMHN-b-30 10. 8 1.2
Cl-H-HMHN-¢-10 33.3 3.3
Cl-H-HMHN-¢-20 19.9 3.7
Cl-H-HMHN-c-30 17.4 2.9
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Z B CEH-HMHN-c Ha A 5 7K 5% 5% (1 5k
HN B2 IR 15 18 5 7K 35 A1 4 40 HOHF S e DA B i 7
IEC R R (IEC=1. 33 i), 20°C i} H i, § R A5 8%
BN ALK 17, 4mS/cm, Cl-H-HMHN-a iy IEC i
F L1 2W N EAEY h HBMN EE /R o &, o0 A
Lo B A L T LA A G SR Ak i R D s o, 2 U
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AP AR B HRE I AE SOY LT L i AEM H
SARWZFBRE . 24 2 (HBMN) : 2 (HN) =65: 35
F L 7E ORI 20°C 25 F AEM HL A7 45 v i U
SEAC R B (87 %0) MR HL R 8 (20. 6mS/cm) . X &
KA IE B HN 2 #07E HBMN 2 0], RAUA F] F 52
A AR SOy AR L A5 B0 R B D) Re AR AR B L

HLATWr T D RE Al 4k T A9 3% 2218, S T 68 K R A
IR B A R T 32 5 T AEM R 52 T
AEM 1 FH 3R 58 2R MR AR RO B2 — 2 AR
FENE AN 4 Al 1, AEM A ¥ I R B 30 B H R
AR E RS

20 —=—Cl-H-HMHN-a

~ 18} —*= CI-H-HMHN-b

5 16} — Cl-H-HMHN-c

o 141

E12p

5 101

or 8

® ¢l
4_ 1 1 1 1 1 1 1 1 1
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E 4 20°CHT AEM HL 5% TEC 28 1k 5 il 2 &

X4 AEMHIMIESH

5 oy 1IEC/ BF R /(mSecm™1) WK E/ % &Y
= )

(mmol+g™")  20°C 40°C 60°C 80°C 20°C 40°C 60°C 80°C %
ClI-H-HMHN-a-10 0.49 4.0 7.5 21.1 24.9 5.4 6.5 11. 4 13.9 1.4
Cl-H-HMHN-a-20 0.75 8.8 15. 5 22.6 58. 0 19.9 21.5 26. 4 30. 6 2.9
Cl-H-HMHN-a-30 1.08 16.9 26.9 28.5 59. 6 32.7 35.7 38.2 45.7 3.1
Cl-H-HMHN-b-10 0.59 4.9 6.0 14. 8 19.9 4.5 5.8 6.4 9.5 1.8
Cl-H-HMHN-b-20 1.16 9.5 22. 6 33.6 53. 2 13.4 17.3 19. 4 20. 7 2.1
Cl-H-HMHN-b-30 2.16 20. 6 22.6 47. 2 85.4 34.1 37.6 40. 5 55. 8 3.2
Cl-H-HMHN-c-10 0. 68 8.2 13.9 29.9 56. 1 3.9 4.6 5.9 9.4 1.9
Cl-H-HMHN-¢-20 0. 92 9.3 15.9 31.4 19. 2 9.9 14.7 16.5 18.2 2.4
Cl-H-HMHN-¢-30 1.33 17.4 21.8 31.6 74.6 22.7 36. 1 40.7 50. 4 2.6
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