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Fig. 1 Reaction mechanisms of ATRP

SO;Na

Fig. 2 Reaction structural formula for the synthesis of P(VDF-co-CTFE)-g-PSSA
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Fig. 3 Equivalent circuit of cationic membrane for EIS fitting”’

R, represents double electric layer resistance; parallel constant
phase element represents film diffusion boundary layer resistance

Fig. 4 Device for measuring anode film of H-type electrolytic cell:
(a) auxiliary electrode; (b) silver/silver chloride reference
electrode; (c) working electrode; (d) cation exchange
membrane
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Fig. 5 Tensile test specimen
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Fig. 7 Scanning electron microscopy, EDS images and physical pictures
(a): P (VDF-co-CTFE) cross-section; (b): cationic membrane cross-section; (c): physical image of cationic membrane; (d): EDS elemental
distribution of cationic membrane; (¢): S elemental distribution of cationic membrane; (f): O elemental distribution of cationic membrane
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Fig. 9 Effect of (a) reaction time, (b) temperature and (c) molar ratio of CuCl to PMEDTA on IEC of cation membranes
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Fig. 11 Nyquist curve and conductivity change curves of cationic membrane at different reaction time
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Fig. 13 Tensile strength and elongation at break of P(VDF -co- CTFE)-g-PSSA cationic membrane at different reaction time

Tab. 1 Comparison of physical and chemical properties of different cationic membranes
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sPES-40 12.54 1.44 0.0591 61.15 [19]
CSM/PMAA 2.7~34.8 72.7~170 1.98~3.12 21.5~29 [20]
PVA/BFC-70 40.35 1.30 0.0367 [21]
SPPO-PVA 33~61 92~181 1.22~1.43 0.0173~0.0369 12.5~13.3 [22]
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Synthesis of Carbon Fluorine Skeleton Homogeneous Cation Exchange
Membrane byCuCl Catalyzed Atom-Transfer Radical Reactive
Polymerization Reaction

Guodong Wang', Zheng Li', Riyao Chen', Xuehong Huang’, Yu Yang’, Xiao Chen', Yanchao Jin'
(1. College of Environmental and Resource Sciences, College of Carbon Neutral Modern Industry,
Fujian Normal University, Fuzhou 350117, China; 2. College of Chemistry and Materials Science,
Fujian Normal University, Fuzhou 350117, China, 3. Fujian Hongmiaoling Haixia Environmental

Protection Co., Ltd., Fuzhou 350014, China)

ABSTRACT: In this study, a homogeneous cation exchange membrane with fluorocarbon backbone, i.e., P(VDF-
co- CTFE)- g- PSSA membrane, was prepared by uniformly grafting sodium styrenesulfonate (PSSA) onto poly
(vinylidene trifluoride- co- fluoroethylene) copolymer P (VDEF- co- CTFE) by atom- transfer radical reactive
polymerization (ATRP) reaction. Fourier- transform infrared spectroscopy (FT-IR), X-ray energy spectroscopy
(EDS), X-ray diffraction (XRD), scanning electron microscopy (SEM), thermogravimetric analysis (TGA), and
contact angle measurements were used to characterize the P(VDF-co-CTFE)-g-PSSA prepared at different reaction
temperatures, reaction time, and catalyst-to-ligand molar mass ratios. The results show that styrenesulfonic acid
groups were successfully grafted on the fluorocarbon backbone structure, and the prepared cation exchange
membrane has good thermal stability and mechanical properties. The scanning electron microscopy images show
the phase separation morphology on the surface of the cation membrane; the cation membrane prepared by
reacting at 130 °C for 7 h has a water absorption of 80.02%, a swelling rate of 8.89%, an ion-exchange capacity of
4.54 mmol/g, and an electrical conductivity of 0.50 mS/cm. The cation exchange membrane prepared in this study
has application value in high salt wastewater treatment.

Keywords: poly (vinylidene fluoride trichloroethylene); homogeneous; cation exchange membrane; atom-transfer

radical reactive polymerization



