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Synthesis of Polyvinylamine Macromonomer by Atom Transfer
Radical Polymerization and Its Copolymerization

ZHANG, Dan-Dan CHEN, Ming-Qing* NI, Zhong-Bin LIU, Xiao-Ya
(School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122)

Abstract Polyacrylamide with a bromine atom end group (PAM-Br) was synthesized by atom transfer
radical polymerization (ATRP) of acrylamide (AM) in water at 70 ‘C. The molecular weight and molecular
weight distribution of the PAM-Br were characterized by aqueous gel permeation chromatography (GPC). It
was found that the molecular weight and molecular weight distribution of PAM-Br were affected by chang-
ing concentration of AM, ratio of AM monomer to initiator and reaction time. The reaction process contrib-
uted to the basic rule of ATRP under a low molar ratio of [AM] : [EPN-Br]=25 . 1. Furthermore, the
polyacrylamide macromonomers (MAA-PAM) with vinyl double end groups were successful prepared by
the nucleophilic substitution reaction of bromine atom to methacrylic acid (MAA). Then polyvinylamine
macromonomers (MAA-PVAmM) were obtained by Hofmann degradation reaction of MAA-PAM at 0 C.
The structure of MAA-PVAmM was characterized by using FTIR and NMR spectra. The polymeric micro-
spheres were aso prepared by dispersion copolymerization of MAA-PYAm macromonomers with styrene
using 2,2'-azobisisobutyronitrile as an initiator in ethanol/water mixed solvent. The polymeric microspheres
have sphere morphology and uniformity of diameters based on the observation of scanning electron micros-
copy.
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Figurel (a) Effect of AM concentration on the conversion and
My(th) of PAM-Br, and (b) effect of AM concentration on
Mn(GPC) and M,,/M,, of PAM-Br
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Figure 2 (a) Effect of molar ratio of monomer to initiator on
conversion and M(th), and (b) effect of molar ratio of monomer
toinitiator on M,(GPC) and M,,/M,,
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Table1l Results of obtained PAM-Br precursor under different
polymerization time

n'z(EAP'\'ﬂ?ér) Time/h Conv./% My(th) My(GPC) My/M, M,
2 301 2300 25000 171 11000

4 459 3400 38470 178 17000

100:1 6 514 3800 42000 162 —
8 542 4000 45300 168 —

6 555 4120 — @ — @ —

1 110 570 8000 142 —

. 2 232 1000 11040 153 —
-1 4 40 1600 17600 155 —

8 553 2140 23970 158 —
# Conditions: 70°C oil bath, n(bpy) : n(CuCl) : n(EPN-Br)=2 : 1 : 1,
p(AM)=1g/mL.

SRR, AM JE SN RSG5

R RN (I A); ITE =R
I, S R I BE 0 K R AR g (2 B A C),
IN([Mo]/[M])55 B J82 IR ) F) 5% 0 12— 2 sl a5, R W
ZIPARRR G LR R S R R MR G, R R
‘Hi-

W 3(A) AR, BEEE S I N IR T REAT & i H
FEE2T SEfibpuE

Ro=—d[M]/d[t] =k;[P+][M]

ARG SN ) M ER G TR KPP =k [Pe], I
7 —d[M]/d[t]= k3 [M].
PO w0 TR

In([Mo]/[M])= kg™ t

FR A P 3(A) AR ] DAV B4 H A N F 36 2R
TR EL KPP

kPP =2.78X10°s*

RISV FLER, LA bpy (ERCARI S48 5 51R 0 i
PRI RGO 25 £ 1 0 2 0 LI RMER
LB RO kPP =2.78X10 °s .

05 . %z
06 U

0.4 -

In([Mo]/[M])
n
AN
>/

0.2; . /'
o.o; »% 7

o
(S}
N
o
o

Time/h

B3 70 °C N ATRP RIS RNVIM3) )15 2k
Figure 3 In([Mg]/[M]) vs. time graph of ATRP of acrylamide
for Br-based initiating systems at 70 ‘C
(A) n(AM) : n(bpy) : n(CuCl) : n(EPN-Br)=25:2:1:1, (B) n(AM) :
n(bpy) : n(CuCl) : n(EPN-Br)=50:2:1:1, and (C) n(AM) : n(bpy) :
n(CuCl) : n(EPN-Br)=100:2:1:1
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Figure 4 H NMR spectra of macromonomers of (a) MAA-
PAM and (b) MAA-PVAmM
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Figure5 FTIR spectraof monomer and polymer
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Figure6 SEM image of PS-g-PVAmM
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