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Table 1  Effect of conditions on the copolymerization of styrene with ethylene catalyzed by CpTiCl;/Zn/BDGE/MAO catalyst system

Ethylene T Al/Ti Time Yield® M, T Content®

Run ) MWDP Efficiency
x 107 Pa C mol min g x 10~4 C wt %
1 0.1 50 300 30 1.18 3.05 1.82 113 0.65 84.5
2 0.2 50 300 30 1.30 3.37 1.81 114 0.65 85.8
3 0.3 50 300 30 1.71 4.43 1.87 116 0.65 88.8
4 1 50 300 10 2.08 5.39 1.70 113 0.65 90.6
5 3 50 300 10 3.71 9.61 1.77 119 0.65 94.7
6 4 50 300 10 5.30 13.72 1.81 121 0.65 96.1
7 3 40 300 10 3.25 10.52 1.74 119 0.52 91.8
8 3 60 300 10 3.08 8.64 1.88 116 0.60 92.6
9 3 70 300 10 2.52 7.85 2.11 113 0.54 90.0
10 3 50 250 10 2.83 9.52 1.72 117 0.50 90.3
11 3 50 350 10 2.13 7.97 1.85 115 0.45 86.4
12 3 50 300 5 2.25 5.83 1.72 114 0.65 91.2
13 3 50 300 20 4.85 12.56 1.79 120 0.65 95.7
14 3 50 300 30 5.92 15.33 1.83 124 0.65 96.5

Reaction conditions CpTiCl;/Zn/BDGE/St = 8/12/1/300 Monomer styrene 3 mL.  Radical polymerization of styrene was carried out at 90 C for 2.5 h
inl 4-dioxane IE = 0.7 M, = 1.0x 10* MWD = 1.30 Solvent for the coordination polymerization Toluene 70 mL  * The CHCl; soluble

fraction " Number average molecular weight of the copolymer determined by GPC ¢ Melting point of the copolymer determined by DSC ¢ Ratio of the
MAO activated Ti IV species for coordination polymerization Efficiency = BDGE | uuwed/ BDGE i BDGE | wed = Yield M, BDGE . =

BDGE i, 0.7 ¢ The content of CHCl; soluble extract aPS-b-P S-co-E -b-PE in crude product from aPS
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Fig.3 " C-NMR spectrum of CHCls-soluble fraction aPs-b-P S-
co-E -b-PE from run 2 in Table 1
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SYNTHESIS OF aPs-b-P S-co-E -b-PE BLOCK COPOLYMERS
CATALYZED WITH HALF-TITANOCENE/Zn/BDGE/MAO CATALYST SYSTEM

MA Lifu HUANG Qigu SONG Huaithe YANG Wantai

State Key Laboratory of Chemical Resource Engineering  College of Material Science and Technology
Beijing University of Chemical Technology — Beijing 100029

Abstract By one-pot technique the copolymerization of styrene with ethylene promoted by a cyclopentadienyl
titanium trichloride CpTiCl; /1 4-butanediol diglycidyl ether BDGE /Zn catalytic system to yield aPs-b-P S-co-
E -b-PE block copolymers was investigated wvia sequential monomer addition strategy in the presence of
methylaluminoxane MAO as cocatalyst for the coordination polymerization stage. The effect of temperature time
ethylene pressure and the ratio of Al/Ti in mol on the polymerization performance was discussed in detail . Basically
aPs-b-P S-co-E -b-PE block copolymers was obtained together with atactic polystyrene through the approach
which was determined by solvent extraction. The CHCI;-soluble product was determined by GPC DSC WAXD and
“C-NMR. The molecular weight distribution MWD  of the copolymer varied slightly at the range from 1.71 to
2.11.The DSC result showed that the copolymer featured one glass transition temperature for example 7, = 86°C
attributed to the T, of aPs domains and one melting point for example T, = 114°C  attributed to the T, of PE
domains . The blocky microstructure of the copolymer was further confirmed by WAXD and " C-NMR. These results
indicated that the copolymer was consisted of amorphous aPs segments P S-co-E  segments and crystalline PE
segments .

Keywords Metallocene complexe Living radical polymerization Coordination polymerization Styrene Ethylene
Block copolymer





