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Table 1 The effect of AIBN/CTA on polymerization of MMA*®

t(h) M, (exp) PD1 Conv( % ) AIBN(mg) CTA(pL) ATBN/CTA( mol/mol)
10 9100 1.71 85.0 22.4 50 1/1.1
10 8780 1.45 84.6 10.0 50 1/2.6
12 6820 1.33 70.8 10.0 60 1/3.1
12 6190 1.12 72.0 10.0 70 1/3.6
24 5860 1.13 69.7 10.0 80 1/4.2
" Monomer: MMA(2.0mL) ; CTA:PhC(S)SC(CH; ), Ph; T=70T
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Fig. 1 The effects of M, on conversion
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Fig. 2 The effects of lg [M1;/[M] on time
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Table 2 Molecular weight/conversion data for polymerization of various monomer in the presence of dithic compounds®

Monomer (mL) Time (h) M, {(exp) PDI Conv( % ) T(C)
Si(2) 20 7640 1.14 85 100
5t(10) 20 34120 1.21 78 100
EA(5) 16 12300 1.26 78 70
MA(2) 16 6020 1.10 76 70
MA(4) 16 10820 1.13 72 0
MMA(10) 16 46600 1.19 95 70
MMA(20) 20 87500 1.34 91 70
EMA(S) 20 19500 1.21 87 70
BMA(S) 16 16400 1.26 68 70
BMA(10) 20 37080 1.31 76 0
OMA(2) 32 5270 1.43 67 80

* CTA:PhC(S)SC(CH, };Ph,50uL; AIBN:9mg; AIBN/CTA=1/3.5
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Table 3 Molecular weight data for AB diblock copolymers”

Copolymer Block A(g) M./FDI Monpmer B{(mL) Conv{ %} M, /PDI £(h}
1 PMMA(0.5) 147001 .19 EMA(6) 47 95900./1.34 10
2 PEMA{0.6) 17800-1.22 MMA(4) 52 T4700/1.29 10
3 PEMA(0.4) 28400/1.28 MA(1) 63 8120041.47 0.5
4 PBMA(0.4) 28400/1.28 EA(1) 54 68100-1.32 0.7
5 PSt{0.2) BA(1.5) 67 63500/1.38 6

5130/1.13

" AIBN:1~4mg; T = 100T
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LIVING FREE-RADICAL POLYMERIZATION IN THE PRESENCE OF DITHIOESTERS

Z0OU Yousi, ZHUANG Rongchuan, CHEN Jiangxi, YE Jianliang, LIN Jian, DAI Lizong
(Department of Matertal Science and State Key Laboratory for Physical Chemistry of the Solid Surface ,
Xiamen University , Xiamen 361005}

Abstract A series of monomers (methacryle, acrylate and styrene) were polymerized by controlled living
radical polymerization in bulk using Reversible Addition-Fragmentation chain transfer (RAFT process). A
detail purification process of chain transfer agent {CTA) dithicesters (2-phenylprop-2-yl dithiobenzoate and
1-phenylethyl dithiobenzoate) was described. Results of styrene (St),methyl methacrylate (MMA), ethyl
methacrylate (EMA) , butyl methacrylate (BMA) , octyl methacrylate (OMA) , methy! acrylate (MA) ,ethyl
actylate (EA) polymerization using the AIBN/CTA (mole ratio 1:4) initiating system at 70 ~ 100T
conlirmed the living polymerization characteristics. Diblock copolymers {( PMMA-PEMA, PEMA-PMMA,
PBMA-PMA ,PBMA-PEA ,PSt-PBA) with well defined structures as well as controlled and narrow molar
mass distribution were obtained from the lower-mass macroinitiator. The living character of the RAFT
process is indicated by the narrow polydispersity product {1.1--1.3),a linear molecular weight-conversion
profile, the predictability of the molecular weight from the ratio of monomer consumed to transfer agent and
the ability to produce block copolymer by further monomer addition. In each reaction step, the effects of
conversion and reaction time on the molar mass characteristics of the prepared block copolymers were
investigated. The SEC curves shift toward lower elution volumes as the reaction time increases. While the
polydispersity remained low and there was no detectable amount of unreacted starting macroinitiator block
as analyzed by GPC. When high molecular weight starting macroinitiator ( M, >30000) was used, there was
a substantial low molecular weight shoulder observed.

Key words Living radical polymerization, Dithioester, Chain transfer agent, Block copolymer



