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Fig. 1 Preparation route of amphoteric ion exchange resin
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Fig. 3  Grafting yield as a function of comonomer concentration
of St and DMAEMA in dichloromethane solution
The molar ratio of St to DMAEMA =1:1 and dose =20 kGy.
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Table 1 Effect of GY on

0.510 fl r, = 0.716" |t St #1 DMAEMA fiii
6] T AH B W, 76 PVDF [ 5% i 3c & 2L 3R ).

the composition of grafted PVDF

DMAEMA/St Weight percent (% )

DMAEMA/St in

GY (%)
in the feed C N H the grafted powder
1:1 41.38 0.48 3.63 10.9 0. 86
1:1 42.54 0.62 3.78 16.9 0. 81
1:1 46. 64 1. 06 4.20 25.5 0.88
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Fig. 4 FTIR spectra of pristine PVDF (a), grafted
PVDF (b) and amphoteric ion exchange resin based on
functionalized PVDF (¢) (GY =25% )
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Fig. 5 XPS spectra of pristine PVDF (a), grafted PVDF
(b ) and amphoteric ion exchange resin based on

functionalized PVDF (¢) (GY =25% )
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Fig. 6 TGA curves of pristine PVDF (a), grafted PVDF
(b ) and amphoteric ion exchange resin based on

functionalized PVDF (¢) (GY =25% )
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Fig. 7 SEM images of pristine PVDF (a), grafted PVDF (b) ,and amphoteric ion exchange resin based on functionalized PVDF (¢)

(GY =25%)
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CHARACTERIZATION OF AMPHOTERIC ION EXCHANGE RESIN
PREPARED BY RADIATION-INDUCED GRAFTING POLYMERIZATION

1 2 . 1 1 . . .1 . .1
Jun Ma , Guo-wen Hu", Jing Peng , Yu Wang , Jiu-qiang Li , Mao-lin Zhai
(' Beijing National Laboratory for Molecular Sciences, College of Chemisiry and Molecular Engineering , Peking University, Beijing 100871)
(* College of Nuclear Engineering and technical, Hubei University of Science and Engineering , Xianning 437000)

Abstract A novel amphoteric ion exchange resin was prepared by radiation-induced grafting styrene ( St)
and dimethylaminoethyl methacrylate ( DMAEMA ) onto the poly ( vinylidene fluoride ) resin, followed by
sulfonation and protonation processes. Micro-FTIR , XPS, TG and SEM analyses testified that the grafting and
sulfonation of St and DMAEMA units in poly ( St-co-DMAEMA ) grafts had been carried out successfully as
designed. The grafting yield (GY) was greatly influenced by the grafting conditions including the solvent,the
total absorbed dose and the monomer concentration, while the composition of the graft chains only depends on
the initial molar ratio of St and DMAEMA. The ion exchange capacities (IEC) increases with the increasing of
GY ,and eventually the maximum cation and anion exchange capacities can reach to 2. 16 mmol/g and 1. 06
mmol/ g, respectively. This type of new ion exchange resin can be used in treatment of heavy metal waste water
and as ion exchange membrane material.

Keywords Amphoteric ion exchange resin, Poly( vinylidene fluoride) , Radiation-induced grafting, Styrene,

Dimethylaminoethyl methacrylate



