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Scheme 1 Synthesis of block copolymer PS-4-PDMAA
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conversion( € ) on polymerization time at 110°C in the

bulk polymerization using bpy as ligand
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Table 1 ATRP of DMAA in different solvents®

Salvent M, of P$X M {x10"*) Convemsion(% )} M./M,

Toluene 2800 0.54 18 1.61
H: 0" 2800 0.55 13 1.62
DMF 2800 0.48 11 1.50

- 2800 0.60 25 1.40

* Polymerization conditions ; “PS-X]:[CuCl}: [PMDETA]:[DMAA]l =1
11:2:150( mol ratio) . Time:12 h, Temperature = 113°C , Solvent: DMAA

{volume ratio) = 3:1;" Temperature = 85°C

2.2.2 Ko 51 &R H R K #* 2 HEMA
MESGARUT AR THEREH KT I ERS
REdB#Em M ePC ik RERY 5T
HERSTHRESWERALLER, TR
EE/DRGI AR A &S H BRI RYERE
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Table 2 ATRP of DMAA using different PS-X*

Reaction Conversion

() M, ool PS-X M (x107%) (%) MM,
12" 2800 0.54 18 1.60
12 2800 0.60 25 1.42
24k 4200 0.70 18.5 2.00
pry 4200 0.91 2.2 2.10

* Polymerization conditions: _P$-X}:[ CuCl_:{PMDETA]:{DMAA =1
(1:2: 150 (mol ratio }, Temperature = 110°C; * In toluene; © Bulk
polymerization

2.2.3 i i 70 B R e * 3 HEMERE &
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Table 3 The ATRP of PDMAA using different ligand®

Conversion

Ligand M, of PS-X M ({x10°%) MM,
(%)
bpy® 2800 1.02 48.5 1.51
PMDETA® 2800 1.05 50 1.50
bpy* 2800 0.75 30.6 1.70
PMDETA® 2800 0.78 33.1 1.60

* Polymerization conditions: [PS-X]:[Cull]: [bpy 1/ PMDETA | :
[DMAA] = 1:1:2:150( mol ratio) , Time:24 h, Temperature = 110°C

® Bulk polymerization; In toluene
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Table 4 Characterization data of DMAA produced by ATRP*

Reaction time

Conversion

-un.GP(

Mo

(h) (%) {(x107%)  (x10°") arM
12 25 6.00 6.50 k. 4E
24 50 10.50 10.20 i.50
36 65 12 .80 12.40 1.55
43 8 14. RO 14.40 i.61
60 90 16.60 16.20 1.60

* Polymerization conditions: [ PS-X]:{CuCl]:[PMDETA}: [DMAA] = I:
1:2:150( mol ratic) , Bulk polymerization, Temperature = 110°C, M =
2800 for PS-X
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Fig. 3 Dependence of M, (&) and MM (@) on
conversion at 110°C in the bulk pelymerization using
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[M1)(@) on polymerization time at 110°C in the bulk
polymerization using PMDETA as ligand
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SYNTHESIS OF AMPHIPHILIC BLOCK COPOLYMERS BY ATOM TRANSFER
RADICAL POLYMERIZATION

HUA Man, CHEN Mingqing, LIU Xiaoya, YANG Cheng
{ School of Chemical and Material Engineering , Southern Yangize University, Wuxi 214036)

Abstract  Polystyrene single-capped with halogen, PS-X, was synthesized by atom transfer radical polymerization
(ATRP) method using ethyl- & -bromopropionate { EPN-Br} as initiator and CuCl/2,2’-bipyridine (bpy) as catalyst
and ligand at 110°C. By using PS-X as macroinitiator and CuCl/1, 1, 4, 7, 7-penta- methyldiethylenetri-amine
{PMDETA) or bpy as catalyst and ligand at 110°C, ATRP of ¥, N-dimethylacrylamide{ DMAA) was realized and
functional amphiphilic block copelymers of poly ( styrene-block- &, N-dimethylacrylamide ) ( PS-4-PDMAA) were
synthesized . Furthermore , some factors including the molecular weight of macroinitiator, various solvents and ligand
that influence the polymerization of DMAA have been studied . The properties of the PS-5-PDMAA copolymer were
characterized by using GPC,IR and ' H-NMR analysis .

Key words Alom transfer radical polymerization (ATRP), Amphiphilic block copolymer, Character



