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Fig. 1  Synthesis routes of P( AN-g-NIPAAm)
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Fig. 2 "H-NMR spectra of PNIPAAm with amino end-group
4000 3500 3000 2500 2000 1500 1000 500

a
HN;
0 CH;

| b
NC —I—CHI CH,—CH);CH;~CH— S—CH,—CH,~NH—C—C=CH,

S :
X

HN 0

b
) a/\.__A . M8
11 J\ 1A A Mo
A M4
5 4 3 2 1

9

Fig. 3 'H-NMR spectra of PNIPAAm macromers
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Fig. 4 'H NMR spectra of P( AN-g-NIPAAm)
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Fig. 5 FTIR spectra of P( AN-g-NIPAAm)
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Table 1 Molecular weight, contact angle and turbidity of P( AN-g-
NIPAAm)

CA (°) Turbidity (NTU)

Copolymers M, x 10 ~*
25 (C) 40 (C) 25(C) 40 (<€)

Cc4 2.7 68 72 43 463

(00 5.5 71 75 91 215

C8 7.2 72 77 120 324
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Fig. 6 Images of P( AN-g-NIPAAm) turbidity and contact angle (CA) measurements (a) turbidity of copolymers at 25°C, (b) Turbidity
of copolymers at 40°C, (c¢) CA of C4 at 25°C (68°) and (d) CA of C4 at 40°C (71°)

Fig. 7 SEM micrographs from the cross-section of PAN-based membranes (a) PAN membrane, (b) PAN/C8 membrane, (c¢) PAN/C6
membrane and (d) PAN/C4 membrane
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Fig. 9 Water flux of the PAN-based membranes
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SYNTHESIS OF ACRYLONITRILE-N-ISOPROPYLACRYLAMIDE GRAFT
COPOLYMERS FOR THE PREPARATION OF THERMAL RESPONSIVE
POLYACRYLONITRILE MEMBRANAES

«1,2 . . . 2 .
Zheng-dong Fei'” | Ling-shu Wan', Ming-qiang Zhong’, Zhi-kang Xu'
(' MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Department of Polymer Science & Engineering
Zhejiang University, Hangzhou 310027 )

(* College of Chemical Engineering and Material Science, Zhejiang University of Technology, Hangzhou 310014)

Abstract PNIPAAm with terminal amino groups was synthesized using 2-aminoethanethiol hydrochloride
(AESH) as a chain transfer agent. It was then reacted with methacryloyl chloride to result in macromer, vinly
PNIPAAm. A graft copolymer,P( AN-g-NIPAAm) was synthesized through the copolymerization of acrylonitrile
(AN) and vinyl PNIPAAm. Using this graft copolymer as an additive, thermal responsive PAN-based
membranes were prepared by the immersion precipitation phase inversion method (IPPI). Results from FTIR
and NMR indicate that the molecular weight of PNIPAAm can be effectively modulated by changing the
concentration of AESH. Then, the weight average molecular weight (M) was measured by laser scattering.
Results of captive bubble contact angle measurements and turbidity analysis show that the graft copolymers are
still thermally responsive, which is more remarkable with higher PNIPAAm content. XPS analysis proves that
the PNIPAAm graft chains are enriched at the membrane surface and pore surface during the course of IPPI
because of the hydrophilicity of PNIPAAm. Pure water flux at 40°C (above the LCST of PNIPAAm) is almost
twice as that at 25°C ( below the LCST of PNIPAAm) ,which is due to the conformation change of PNIPAAm
chains. All these results demonstrate the synthesized graft copolymers are effective additives for the preparation
of thermal responsive PAN membranes.

Keywords PAN, PNIPAAm, Macromer, Blending modification, Thermal responsive membrane



