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Scheme 2 The structure of the initiators
Table 1 The effect of the structure of initiators on the polymerization of I
styrene
il 1.30 ~ 1.40
Conversion
run initiator % M,*x 1073 MM . 2
0
1 I 80 1.48 1.18 CpTiCly n-BuCp ,TiCl,  SiMe,-
2 I, 81 1.36 1.26
Table 2 The effect of metallocene complexes on the polymerization of
3 I 81 1.09 1.30
4 I 74 1.08 1.42 Styrene
Polymerization ~ conditions  Styrene/l;/Catalyst/Sn = 500/1/8/16 Run Catalyst M, %107 M/M,"  Conversion %
monomer Styrene 5 ml.  solvent dioxane 5 ml.  temperature 90°C 3 CpTiCh 1.09 1.30 81
-Bi TiCl . .
time 12 h “Determined by GPC > n-BuCp > TiClL 0.1 130 %
6 SiMe, Ind ,TiC,  0.33 1.26 58
5 Polymerization  conditions  Styrene/l;/Catalyst/Sn = 500/1/8/16

monomer Styrene 5 mL  Solvent dioxane 5 ml  temperature 90°C

2 time 12 h *Determined by GPC
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THE INVESTIGATION OF LIVING RADICAL POLYMERIZATION OF STYRENE
PROMOTED BY METALLOCENE COMPLEXES/Sn/EPOXIDES

SHENG Yaping' BI Tao' LU Ming' MA Lifu' HUANG Qigu'
GAO Kejing WU Yixian' YANG Wantai'
! State Key Laboratory of Chemical Resource Engineering The College of Materials Science and
Technology  Beijing University of Chemical Technology —Beijing 100029
% Beijing Research Institute of Chemical Industry SINOPEC  Beijing 100013

Abstract Linear and multi-arm atactic polystyrene with functional groups —OH was synthesized via living free
radical polymerization promoted by titanocene complexes in the presence of glycidyl-4-methoxyphenyl ether 1, 1
4-butanediol diglycidyl ether 1, 4 4’-methylenebis N N-diglycidylaniline I, and poly phenylglycidyl
ether -co-formaldehyde I as initiators and Sn as reducing agent in this catalyst system. The polymerization
mechanism was expatiated. In this article for the first time titanocene complexes for example CpTi IV Cl; was
treated with Sn to form primary free radical CpTi’ [l Cl, at room temperature this radical reacted with epoxide

initiator to give the chain radical which initiated styrene to propagate successfully. The effect of polymerization
conditions such as the structure of the initiator and titanocene complexes as well as the ratio of initiator to
monomers on the performance was investigated. The properties of the obtained polymer were also characterized by
GPC. These results showed that the structure of initiator had little influence on the conversion of monomer the
molecular weight and molecular weight distribution of the obtained polymer. Compared with rn-BuCp ,TiCl, and
SiMe, Ind ,TiCl, half-titanocene CpTICl; was favorable for the polymerization of styrene via radical mechanism.
The monomer conversion was more than 80%  the molecular weight of the polymer was higher than 1.0 x 10° and
the molecular weight distribution was at the range of 1.18 to 1.42. However when n-BuCp ,TiCl, and SiMe,

Ind ,TiCl, were used as catalysts the monomer conversion and the molecular weight of the obtained polymer were
lower. But the structure of titanocene complex had less impact on the molecular weight distribution 1.26 ~1.30 .
The effect of the ratio of monomer to initiator on the polymerization performance was also studied. A linear
dependence of M, of the obtained polymer on the monomer concentration was observed at the ratio of 250/1 500/1
and 750/1. M, of the obtained polymer increased with increasing the ratio of monomer to initiator and the
molecular weight distribution of the obtained polymer kept at the range of 1.0 to 1.40. The obtained polymer was
also characterized by ” C-NMR to confirm the atactic structure of the polymer. These results indicated living the free
radical mechanism of polymerization .
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