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Scheme 1 Preparation of PhC(S)SCH,Ph
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1.4 P4VP-H-PS Rk B L B4l &

7 10 mL BRI $8 P InA 4VP/PS K4y T4
BEEEI/AIBN = 1500/10/1 . 3R )5 I ABE$ T & DMF.
BERK-HMAS-@#RA-BR EE3IK.EEH
ERCTRE RNEKREHHENNESGYE
AR/ K Z (L D) R UE, IR T
HEFTPHE.REABDEY ESTREEE,
'H-NMROTAL A AR, 0k 2 Fras .

CH=CH, PhC(S)S{CH—CH,),CH,Ph

PhC(S)SCH,Ph
AIBN/THF

PhC(8)S(CH—CH, )76 CH—CH, 95 CH,Ph
avp

AIBN/DMF | o

N
Scheme 2 Preparation of P5-5-P4YP by RAFT
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Fig. 1 "H-NMR spectrum of PS macro-transfer agent prepared at
80°C with St/benzyl dithiobenzoate/ AIBN = 1000/10/1 { molar ratio}
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Fig. 2 '"H-NMR spectrum of PS-5-P4VP prepared at 80°C with
molar ratio 4VP/PS macro-chain transfer agent /AIBN = 1500/10/1

{molar ratio)
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Fig. 3 Plots of conversion and In ([ M 1/l M 1) against
polymenization time for the RAFT of PS-5-P4VP prepared at 80°C with
molar ratio 4VP/PS macro-chain transfer agent/ AIBN = 1500/10/1

Table 1 Condition and results of the copolymer of PS-5-PAVP*

No Time(h) Conversion{ % )" L M wur

1 1 20 8500 + 3100 8500 + 2200
2 3 41 8500 + 6200 8500 + 5100
3 5 30 8500 + 7600 8500 + 7300
4 8 62 8500 + 9400 3500 + 9000
5 24 95 8500 + 14300 8500 + 16100

* PS-5-P4VP prepared at 80T with molar ratio 4VP/PS macro-chain
transfer agent/ AIBN = 1500/10/1

b Conversion( % ) = [{Js. ~ fs3 )/ Is.4 ] x 100% , where Is, and fs,
are the integral values of the peaks at 6 = 8.4 and 5.5 ~ 6.0,
respectively .

© M (th) =8500 + ( M_ x Convx [M]/[1] + M,, where M_ and M, are
the molar masses of monomers and initiator , respectively . 8500 is the molar

masses of P3 macro-chain transfer agent.
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Fig. 4 'H-NMR specira of the copolymer prepared by different time
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HENEHT PS--AVP RSB EYAHAER
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Fig. 5 (a) TEM micrograph of PS-5-P4VP specimen cast from nitrobenzene/THF: 1/10{ ¥/ V) solution {0.1% , weight percent}; {b) TEM

micrograph of PS-5-P4VP speci casl from nitrob

{THF : 1710{ V/V) solution(0.3% , weight percenl); (c) TEM micrograph of PS-5-P4VP
specimen cast from DMF/H, 0+ 1710 ¥/ V) solution{0.1% , weight percent)

Fig. & SEM micrograph of PS-5-PAVP specimen cast from methanol/THF: 1/10( ¥/ ¥} solution
a) 0.3% ,weight percent; b) 0.5% ,weight percent

6 & PS-b-PAVP P B 1L B ¥y 7 1 /1Y
SRR V/V, 1/10) 5 W 805 BB B L R
BH0.3%(ERE A (B 6a), A BRMNTE
B, EAMERERSR . Y& — B (E
6b) , B 2 ] H AR i, TE BURAR @ B R B

BRBEXEYEZREHBENSIHEEE X, kBt
BB, BRZMETRER.

SZLF#R,EiT RAFT 5 A8 T PS-5-PAVP
i BLRY, N CEEFEREANEHET
RABATTHIHHBE.
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SYNTHESIS AND SELF-ASSEMBLY OF (STYRENE-4-VINYL PYRIDINE)
BLOCK COPOLYMERS

YANG Runmiao, WANG Yanmei
{ Department of Polymer Science and Engineering . University of Science and Technology of China . Hefei  230026)

Abstract  Polystyrene { PS) was obtained by reversible addition-fragmentation chain transfer ( RAFT)
polymerization, using benzyl dithiobenzoate, (PhC{$)SCHPh), as transfer agent, AIBN as initiator. A amphiphilic
copolymer, P( styrene- b-4-vinyl pyridine){PS-5-P4VP) was prepared by using PS as macro-chain transfer agent and
AIBN as initiator via the RAFT mechanism. Its structure was obtained by 'H-NMR analysis. The conversion can
reach almost 95% within 24 h. lts structure was characterized by 'H-NMR studies. The results showed that the
molecular weight of the copolymer increased linearly with the increasing of conversien, and the living nature of the
polymerization was revealed . Self-assembly of this amphiphilic block copelymer in different selective solvents was also
studied by using transmission electron microscopy (TEM) and scanning electron microscopy { SEM }. The results
showed that core shell microspheres were formed with P4VP block as the core and PS block as the shell in the
nitrobenzene/ THF solvent. The size of particles increased with the increasing of the concentration of the block
copolymer. The size and shape of the particles were alse changed with the type of the solvent and concentration.

Key words Reversible addition fragmentation chain transfer, Self-assembly, 4-Vinyl pyridine



