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ABSTRACT Copolymerization of acrylonitrile (AN) with hydrophilic monomers is one of the research directions

in the preparation of fouling-resistant polymeric materials. In this study, poly(acrylonitrile-co-maleic acid)

copolymer (P(AN-co-MA)) membranes were prepared by “’Co y-ray-induced copolymerization of AN and MA in a

dimethyl sulfoxide (DMSO)/water mixed solvent. A phase inversion method was then applied. The effects of the

solvent on the monomer conversion and molecular weight of the copolymer were investigated. The dependence of

porosity, hydrophilicity, Zeta potential, and anti-fouling properties of the copolymer membranes on the molar feed

ratio of maleic anhydride (MAH) was also studied. The results showed that in the DMSO/water mixed solvent under

a mass ratio of 3:2, the monomer conversion rate could reach over 80%, and the molecular weight of the obtained

copolymer was close to 220 000. The porosity and hydrophilicity of the copolymer membrane increased with an

increase in the molar feed ratio of MAH. The adsorption capacity of the copolymer membrane under a molar feed

ratio of MAH of 30% for bovine serum albumin was only 52.1% of that of the polyacrylonitrile (PAN) homopolymer

membrane. This study provides a useful reference for preparing PAN-based anti-fouling membranes with a

controllable structure and properties using a radiation technique.
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Table 1 Conversion of radiation-induced copolymerzation of acrylonitrile and maleic anhydride in different solvent
systems and the weight average molecular weight of the corresponding product

%77 Solvent

#ALE [ % Conversion

FE4rF 8 Weight-average molecular weight’

DMSO 46.7
H,0 87.2
DMSO/H,0 82.5

5.7x10*
1.9x10°
2.2x10°

T MR AR ES S T /.

Note: *, weight-average molecular weight measured by viscosity method.
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Fig.1 FTIR spectra of MAH, MA and P(AN-co-MA) copolymers prepared at different molar feed ratios of AN/MAH (a);
GPC curves of P(AN-co-MA) copolymers prepared at different molar feed ratios of AN/MAH (b)
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Fig.2 SEM images (a~g) and the porosity (h) of PAN and P(AN-co-MA) copolymer membranes prepared at different AN/MAH
molar feeding ratios: (a) PAN; (b) 95/5, (c) 90/10, (d) 85/15, (e) 80/20, (f) 75/25, and (g) 70/30
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E3  PANFIA A AN/MAH Y5 ) m #0kH L 1] 4% ) P(AN-co-MA) R IE B /K B2 ik /1 (a) F Zeta FLFA (b)
Fig.3 Water contact angles (a) and Zeta potential (b) of PAN and P(AN-co-MA) copolymer membranes prepared at different molar
feed ratios of AN/MAH
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Fig.4 Relative BSA adsorption ability of the P(AN-co-MA)
copolymer membranes prepared at different molar feeding
ratios of AN/MAH to pure PAN membrane
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