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Tab.1 The polymerization of styrene with different concentration

c(St : ¢(CTA) : c(AIBN)  ¢/C /% M, /10 M} /10° PDI
PS-1 344 : 5+ 1 130 92.8 7.5 5.7 1. 05
PS-2 464 : 5+ 1 130 91.7 10.0 8.8 111
PS-3 584 : 5+ 1 130 90. 6 12.5 9.5 111
PS-4 704 : 5+ 1 130 89.5 15.0 12.5 1.12
PS5 824 : 5 ¢ 1 130 57.7 17.5 14.3 1. 04
PS-6 945: 5+ 1 130 59.2 20.0 16. 8 1.11
PS-7 1185+ 5 : 140 80. 8 25.0 20. 2 1.10
PS-8 1485 : 5 140 82.6 31.2 25.6 1.02
PS-9 1785 : 5 140 77.7 37.5 26.0 1.10

M,y 100% s M GPC



2 : RAFT e 237
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PEA : BMA :
. 1.5 10* 2. 5% 10" 0. 8%
1.3x100 . , 10° 1.6x10'. PDI 1.1
: EA .
3. "H-NMR  PS-CTA :
(PEMA-b-PS-b-PEMA  PBMA- M; . M;  PDI
b-PS-b-PBMA) : St 2  PSCTA 'HNMR .  a.
, EMA  BMA ., GPC  b.c.dse ;0=17.13.6. 64 PS-CTA
. GPC (H,.H..H,) ,0=1.88.1. 48
. PSCTA , PS-CTA (H,\ H.) 3
PS-CTA , PEA-b-PSb-PEA 'H-NMR . 2
: RAFT PS-CTA : 5=4.12.1. 25
. Fukuda St (MMA) PEA H.H, . PEA
RAFT . MMA 5=2.20,1.65 H,.H, .
RAFT EA St 5.0 1.0;
. St EA PS-CTA
PSt-S(C=S$)CH, : St 4 PBA-b-PSH-PBA 'H-NMR .
PMMA-S(C=$)CH, (61, 2 PS-CTA , 5=
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Tab. 2 The copolymerization by using ethyl acrylate and butyl acrylate as the second monomer
«« 1;/_‘\(12:3;“) CuC un J% M /100 M, /100 M /10°  PDI
PEA-b-PS-b-PEA 1000 : 13 : 1 130 24 80. 6 4.6 12.9 10.1 1.09
1000 ¢ 6.5 ¢ 1 130 26 80.7 4.6 21.3 11.8 1.15
1000 ¢ 4.3+ 1 130 28 83. 0 4.6 29.6 15.7 114
1000 : 3.3 : 1 130 30 83.1 4.6 37.9 17.2 1.17
1000 : 3.3 ¢ 1 140 30 79.6 5.1 38. 4 22.4 1.16
PBA-b-PS-b-PBA 1000 : 20.8 : 1 130 24 78.0 4.6 11.3 9.2 1.12
1000 : 10. 4 ¢ 1 130 26 82. 6 4.6 17.9 11.2 1.11
1000 ¢ 6.9 ¢ 1 130 28 85.3 4.6 24.6 12.4 .06
1000 : 6.9 : 1 140 28 78.3 4.6 17.9 13.2 1.16
1000 : 5.2+ 1 140 30 78.6 4.6 24.6 12.4 1.19
: M”z 7 100% ; J\/I,,*1 GPC PS-CTA 5 M,i GPC
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Tab. 3 The copolymerization by using ethyl methacrylate and butyl methacrylate as the second monomer

3 EMA

BMA

e( )+ ¢«(PS-CTA) : o , o
w(S /% /% My /100 M, /10° My /10° PDI
¢(AIBN) ’ ’
PEMA-b-PS-b-PEMA 1000 : 18.5 ¢ 1 0 90. 3 5.5 12.2 37.2 1.18
1000 ¢ 12,3 ¢ 1 0 84.6 5.5 15.5 38.0 1.18
1000 : 9.3+ 1 0 93.2 5.5 18.8 63.1 1.22
1000 : 6.2 1 0 82.0 5.5 25.5 A7.5 1.26
1000 : 12,3 1 4 87.3 5.5 15.5 11.6 1.11
1000 : 9.3+ 1 4 86. 8 5.5 18.8 11.8 1.17
1000 : 6.2 ¢ 1 4 84.1 5.5 25.5 26. 8 1.14
PBMA-b-PS-b-PBMA 1000 : 23.1: 1 0 86. 1 5.3 12.0 42.5 1.14
1000 ¢ 11.5 ¢ 1 0 85.2 5.3 18.6 63.8 1.15
1000 : 7.7+ 1 0 72.9 5.3 25.3 65.6 1.15
1000 : 5.8 1 0 64.2 5.3 32.0 44.7 1.23
1000 ¢ 23.1¢ 1 4 85.6 5.3 15.3 8.4 1.12
1000 : 11.5 ¢ 1 4 81.6 5.3 18.6 12.8 1.15
1000 : 7.7 1 4 84.5 5.3 25.3 16.2 1.13
M, 100% M GPC PS-CTA M GPC
;2w (St) St s 135 C.
0 CH, . a s 4 e CH, O
S A L I Al
b,c I m n I
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a
b
[
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— L
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5
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Fig.2 '"H-NMR spectra of PS-CTA
H, s BMA St 0.8:
3 , 0 0.8 1. 0. '"H-NMR 4
~2.0 , EMA St
3.1:1.0 6 s PS-CTA
. 0=3.97 PBMA 3
Hd )
5 ) s 0.8~2.0 , BCPTTC RAFT .
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Reversible Addition-fragmentation Chain Transfer Polymerization of

Styrene and Synthesis of Derived Block Copolymer
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HUANG Ying.ZOU Yousi*

(College of Chemistry and Chemical Engineering,College of Materials, Xiamen University, Xiamen 361005, China)

Abstract : Polystyrene was polymerized through using the S,S'-bis(R,R'-dimethylacetic acid) trithiocarbonate as reversible addition

fragmentation chain transfer (RAFT) agents. The synthesized polystyrene had various controlled molecular weight and narrow mo-

lecular weight distribution. A series of different amphiphilic triblock copolymers were respectively synthesized with the addition of

ethyl acrylate, butyl acrylate, ethyl methacrylate and butyl methacrylate. During the synthesis of triblock copolymers,the above ob-

tained polystyrene was used as macromolecular RAFT agent. The derived poly(methy)acrylate block polystyrene block poly(methy)

acrylate copolymers were characterized by GPC and ' H-NMR.

Key words: RAFT polymerization; block polymer;polystyrene; poly(methy) acrylate copolymers



