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Table 1  Bulk polymerization of random copolymer recipes at various 5 1 3
conditions RAFT
R BA St Initiator  RAFT Monomer :
- 2 g g g RAFT : 1
1 10 5.5 0.0021 0.0356 1000:1:0.33
AIBN70C 2 10 5.5 0.0014 0.0356 1000:1:0.2
3 10 5.5 0.0007 0.0356 1000:1:0.1
4 10 5.5 0.0021 0.0356 1000:1:0.33
AIBN65C 5 10 5.5 0.0014 0.0356 1000:1:0.2 SUBA
6 10 5.5 0.0007 0.0356  1000:1:0.1 St:BA=2:3
7 10 5.5 0.0032 0.0356  1000:1:0.33 RAFT M : RAFT =1000:1
ACC85C 8 10 5.5 0.0021 0.0356 1000:1:0.2
9 10 5.5 0.0105 0.0356 1000:1:0.1 1000 110" .
Table 2 Bulk polymerization of block copolymer recipes at 85°C pOly St-co-BA -b-St
Monomer ACC Macro-RAFT Monomer :
Exp
St g g g Macro-RAFT : 1
A 20 0.0471 13.14 1000:1:0.1
B 20 0.0471 12.17 1000:1:0.1
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- 3 The influence of ACC concentrations on the polymerization
kinetics molecular weight and its distribution at 85°C
a In Mo/ M versus time b M, and PDI evolution against
monomer conversion Monomer : RAFT =1000:1 St:BA=2:3
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Table 3  The fraction of dead chains at different copolymerization

conditions
RAFT : :
Run . x M, PDI
I h
1 3:1 0.1799 17 0.49 37700 1.15
AIBN 70°C 2 5:1 0.1173 17 0.39 29700 1.14
3 10:1  0.0623 17 0.31 28400 1.15
4 3:1 0.1945 30 0.69 63200 1.25
AIBN 65°C 5 5:1 0.1276 30 0.56 55000 1.18
6 101  0.0706 36 0.42 45100 1.17
7 3:1 0.1870 30 0.73 68300 1.29
ACC 85°C 8 5:1 0.1223 30 0.70 69900 1.14
9 10:1  0.0683 36.5 0.67 68300 1.14
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- 4 The comparison of GPC curves before and after the second
step polymerization with different macro-RAFTs synthesized in Run 4
and Run 9 respectively
a  Macro-RAFT synthesized in Run9 b Macro-RAFT synthesized in
Run4 St @ RAFT : 1 =1000:1:0.1 Initiator= ACC T =
85C

MMA BA St  RAFT


Absent
Image
File: 0

Absent Image
File: 0


REFERENCES
1 Qiu Kunyuan Liu Junwan . China Basic Science 2005 3 25~27
2 Kamal M Srivastava A K. Reactive Functional Polymers 2001 49 55 ~ 65
3 Zhuang Rongchuan Chen Haohong Lin Jian Ye Jianliang Zou Yousi . Acta Polymerica Sinica
2001 3 288~292
4 Wieland P C Raether B Nuyken O.Macromol Rapid Common 2001 22 700 ~ 703
5 Pyun ] Matyjaszewski K. Chem Mater 2001 13 3436 ~ 3448
6  Rizzardo E Chiefari ] Mayadunne R T A Moad G Thang S H. Abstracts of Papers of the American Chemical Society J 1999 218 316
7 Chong BY K Le TP T Moad G.Rizzardo E Thang S H. Macromolecules 1999 32 2071 ~ 2074
8  Pan Jingyun He Junpo Jiang Hongjin Liu Yang Yang Yuliang . Chemical Journal of Chinese
Universities 2004 25 1759 ~ 1764
9 Chiefari J] Chong Y K Ercole F Kistina J. Macromolecules 1998 31 5559 ~ 5562
10 Xin Xiugiang Wang Yanmei Pan Caiyuan . Acta Polymerica Sinica .2005 3 398 ~402
11 Zhu Mingqiang Wei Liuhe Zhou Peng Du Fusheng Li Zichen Li Fumian Acta
Polymerica Sinica L2001 3 415~417

12 Quinn J F Rizzardo E Davis T P.Chem Commun 2001 11 1044 ~ 1045
13 Fabiano A N.J Appl polym Sei 2005 98 2088 ~ 2093

THE SYNTHESIS OF HIGH MOLECULAR WEIGHT BLOCK COPOLYMERS BY
RAFT POLYMERIZATION

ZHOU Qi LUO Yingwu
The State Key Laboratory of Chemical Engineering — Department of Chemical and Bio-chemical Engineering Zhejiang University ~Hangzhou 310027

Abstract RAFT polymerization is a type of psudo-living radical polymerization. In order to synthesize high pure
block copolymers by RAFT polymerization it is desirable to suppress the irreversible termination which may result in
the formation of dead chains. For polymers less than 5 x 10* g/mol the dead chain fraction could remain to be lower
than 0.1 by reducing the initiator concentration. In the synthesis of block copolymers the dead chains formed in the
first stage are actually contaminant. Targeting to the synthesis of high pure block copolymers with high molecular
weight using RAFT polymerization we studied the copolymerization of butyl acrylate and styrene mediated by 1-
phenylethyl phenyl-dithioacetate PEPDTA as a RAFT agent. The influences of the type of initiators AIBN 2-2'-
azobis isobutyronitrile ACC 1-1'-azobis  cyclohexane-carbonitrile the concentrations of initiator and
polymerization temperature on the copolymerization kinetics and molecular weight and its distribution were
investigated . When AIBN was used the polymerization would stop at middle monomer conversion which limited the
increase of molecular weight of the copolymer if we reduced the initiator concentration. It was found that only with
the initiator ACC with small decomposition rate constant and high polymerization temperature the block copolymer
with high molecular weight and small fraction of dead chains < 0.1 could be synthesized. The reason for these
quite strict requirements is that the initiator concentration should remain far below that of the conventional radical
polymerization which is limited by the very low RAFT concentration.

Keywords RAFT polymerization Initiator Molecule weight Molecular weight distribution Block copolymer

Kinetics





