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Fig. 3 Schematic diagrams of heterocyclization/polyacylation, synthesis of side-chain-type solphonated

(ether ketone/enzimidazole )
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Fig. 5 Stimulation of the Rod-Coil membranes and the alkaline stability of these membranes
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Fig. 6 The developed support-free and fiber-support membranes in our lab
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Table 1 The main characteristics of the prepared membranes in our lab for electrodialysis

CJ-MC-1 0.1/0.15/0.2 1.8 70
CJ-MC-2 0.1/0.15/0.2 1.5 62
CJ-MC-3 0.14 0.85 40
CJ-MA-1 0.1/0.15/0.2 1.6 48
CJ-MA-2 0.1/0.15/0.2 1.5 46
CJ-MA-3 0.15 0.85 40

2.6 0.92 9.8 PSS, H B AT R

3.0 0.91 13.8 FHRAS, FE 2 BT R
3.5 0.90 13 FHRSE, F2 Mk i
3.5 0.94 11.1 FHRS, F2 M R
3.7 0.91 13.1 FHAS, F 2 MR
4.0 0.91 13 FARE, s Bk 4

R2 REAFEZNYT HEMABTFIRREEMRSH

Table 2 The main characteristics of the prepared membranes in our lab for diffusion dialysis

CJ-MA-DD 0.15~0.17 16~19 80 ~ 85 <2.0 22 ~35 82 BRREE, 9B b
CJ-MC-DD  0.17~0.18 0.8~12 35~65 <2.0 15~30 85" FEE, /B b

T ca. BRIENCE s b, Ak EDICR

R3 REAFEHOVRBEEZEESH

Table 3 The main characteristics of the prepared bipolar membranes in our lab

CJ-BPM-1 0.18/0.25 CEC0.9 AECO0.8

45~55 <2.0 11.1 >90
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Fig. 8 Schematic preparation route of

v-aminobutyric acid (GABA) by using
halogenated-acid-ammoniation method
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Fig. 9 Schematic principle for the treatment of heavy

metal wastewater by using bipolar membranes
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Study on the preparation and
applications of novel and common
use ion exchange membranes

Wang Yaoming, Wu Liang, Xu Tongwen
(School of Chemistry and Materials Science, University of Science and Technology of China, Hefei 230026,
China)

[Abstract] Due to the special ion transfer characteristic in ion exchange membranes, the
electro-membrane processes based on ion exchange membranes can achieve the separation and
classification of the ions, which have found more and more important applications in clean pro-
duction, energy- saving and emission reducing, environmental protection, and energy conver-
sion. The ion exchange membranes processes meet with the demands of energy-saving, reuse of
raw material, and pollution prevention in modern industries, and have become one of the key
components for sustainable development in our economy. However, the preparation and applica-
tions of homogenous in exchange membranes are still at infant stage of development in China
due to technological embargoes and price monopoly by the Japan leaded developed country. As
a consequence, it is of great significance for the development of some novel membrane prepara-
tion routes. A one-step preparation route of homogenous exchange membranes by polyacylation
of ionized monomers was developed in our lab. The ATRP technology was used to manipulate
the structure of ion exchane membranes to achieve the constrcution of hydrophobic structure in
the main chain and hydropholic in the side chain by controlling graft density and graft length of
the side-chain pendant. The prepared membranes by this strategy will meet the demands of dif-
ferent applications. The indutrial preparation of this kinds of ion exchange membranes can
breakthourgh the technological embargoes and price monopoly the Japan of leaded developed
country and can achieve development of the independent intellectual property rights in ex-
change membranes production. The preparation route is very simple and effective with a moder-
ate operation condition. The quarternization and sulfonation steps were avoided in our prepara-
tion route with a simplified preparation steps and a reduced pollution. Our preparation route
meets with the demand of high-effective membranes in diffusion dialysis, conventional electro-
dialysis and bipolar membranes electrodialysis. The prepared membranes were tested with satis-
factory results in many different processes such as special wastewater treatment, organic acids
production, amino acid separation and purification, and heavy metal wastewater treatment.

[Key words] ion exchange membrane; electrodialysis; organic acid; amino acid; heavy met-
al wastewater
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