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pH 2 2~10 2~10
JERE/ ym 125 135
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Fig. 1 Self-polymerization process of dopamine
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Fig. 2 Preparation route of sulfonated chitosan
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Fig. 3 Diagram of the laboratory-made membrane

modification device
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Fig. 5 FTIR spectra of the original membrane and the

dopamine-modified membrane at different concentrations
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Fig. 6 SEM image of anion exchange membrane

surface
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Fig. 7 AFM image of anion exchange membrane surface
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Fig. 8 The original membranes and different modified anion exchange membranes: surface resistance (a) ;

water contact angle (b); dynamic contact angle (c)
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B9 SRR [R] A B 8 T 3 e 45
Fig. 9 Ion exchange capacity of the original membrane

and the different modified membranes

(2 RSB ARE B TEC

Table2 IEC of the original membrane and the different modified membranes

JEEFp2E M-0 M-3

M-4 M-5 M-6 M-7

IEC/(mmol « g™1) 4,74 4,10

4. 46 4,37 4.21 4.15
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P10 245 SR PR i B 7 SRR I D T A TR AR s R

B 1%
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Fig. 10 FTIR spectra of chitosan and sulfonated chitosan
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Fig. 11 FTIR spectra of the original membrane

and the different modified membranes
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Fig. 12 The SEM images of the surface of the

anion exchange membrane
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Fig. 13 Surface resistance (a), water contact angle (b), dynamic contact angle (¢) of the original membrane

and different modified anion exchange membranes
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Table 3 TEC of the original membrane and the different modified membranes

JEEFp S M-0 M-4

M-PCS-12

M-PCS-24 M-PCS-48

IEC/(mmol « g 1) 4. 74 4. 46

4,31

4. 39 4. 50
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Fig. 14 The conductivity changes of the original membrane and different modified membranes in the desalination

experiment (a) and the pollution experiment (b) at different times in the dilute chamber and the concentrated chamber
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Fig. 15 The transmembrane voltage of the original membrane and different modified membranes changed with time (a)

and the membrane surface resistance after fouling (b)
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Research on modification and anti-pollution performance of
ion exchange membrane for electrodialysis
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Abstract; The organic fouling of anion exchange membranes ( AEMs) significantly compromises their
industrial safety applications, and surface modification has been proven to be an effective solution. In this
study, two natural substances, dopamine (DA) and chitosan (CTS), were selected as modifiers to
investigate the antifouling properties of ion exchange membranes for electrodialysis. The AEM surface was
first graft-modified with DA, rich in phenolic hydroxyl groups, as an intermediate layer. Subsequently,
sulfonated chitosan (PCS) was prepared using the natural material CTS and coated onto the DA-grafted
membrane surface to construct an antifouling layer. The structure and properties of the membrane were
characterized by Fourier transform infrared spectroscopy, scanning electron microscopy, water contact
angle, and desalination rate. The results showed that the water contact angle was reduced from 99. 1° to
45.08° for the pristine membrane, and the dynamic contact angle was reduced to 33. 8 at 20 s. The
performance of the modified membrane was tested, and the desalination rate of M—PCS-48 (sulfonated
chitosan secondary modified for 48 h) was 73.3% after 190 min of contamination by sodium
dodecylbenzene sulfonate (SDBS). The transmembrane voltage on both sides of M-PCS—-48 was almost
unchanged in the 200 min fouling performance, which proved its good stability against fouling. By
exploring the effects of modification conditions on the properties of modified membrane, it was found that
the best modification effect was achieved by 4 g/I. of DA and PCS modification for 48 h. Under these
conditions, the M-PCS-48 modified anion exchange membrane enhanced significantly antifouling
capability, excellent stability, and maintained desalination performance.

Key words: surface modification; anion-exchange membranes; anti-contamination properties



