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Table 1 Molecular weights of copolymers of ethylene/1-butene obtained
by slurry polymerization with CL1 catalyst at 70°C 1.5 h

Sample CLi-0 CL1-G1 CL1-G2 CLI-G3 CL1-G4 CL1-G5

1-Butene(mol%) 0 5 10 15 20 25
[9] 7.93 5.15 3.62 3.39 3.26 2.77
M, x107* 121.0 63.5 37.5 340 32.0 25.2
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Table 2 Density and branch degree of copolymers

Sample CL1 CL2 CL3
Density(g/em’ } 0.899 0.910 0.920
Branch deg 48.0 26.0 17.2

{ branch number/1000C)

1-Butene content is 15% {mol)
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Table 3  Effect of 1-butene content on density and branch degree of
copolymers prepared by CL1 catalysts

Sample CL1-0 CL1-G1CL1-G2CL1-G3CL1-G4CL1-GS
1-Butene(mol % ) 0 5 10 15 20 25
Deansity( g/em® ) 0.943 0.910 0.907 0.899 0.892 0.885

Branch degree
(branch numbes/1000C)

2.7 3.0 40.6 48.0 51.6 6l.5
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Fig. 1 DSC curve of copolymers prepared with 5 mol%
1-butene content

a) CL1; b) CL2; ¢) CL3
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Table 4 DSC results of copolymers of ethylene/1-butene obtained by
slurry polymerization

Cat cL1 cL2 CL3
1-Butene( mol % ) 5 5 5

Ta(T) 121.7 124.1 125.1

X (%) 0.24 0.33 0.30
1-Butene( mol% ) 15 15 15

T.(T) 122.2 122.6 123.3

XA(%) 0.17 0.25 0.26
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&ﬁﬁ_ Table 5 Sequence distributions of copolymers of ethylene/1-butene slurry
28T CLI-G2 WY MM C.NMR  Polymerization with CLI catalyst
B Sample CLI-GI  CLI-GZ  CLi-G3  CLI-G4
1-Butene({ mol % ) 5 10 15 20
[EBE] 0.042 0.084 0.106 0.131
{EBB] 0.010 0.004 0.032 0.051
{BBB] 0.024 0.015 0.000 0.000
{ BEB] 0.009 0.004 0.027 0.047
[BEE] 0.118 0.183 0.176 0.225
l [EEE] 0.797 0.709 0.65% 0.546
Ao sy e 19.66 10.43 7.07 5.21
20 30 20 10 0 R 1.62 1.20 1.13 1.16
I} Run oo 4.7 8.6 12.2 15.7
Fig. 2 "C-NMR spectrum of CL1-G2 copolymer 100{ B] 7.6 1.3 13.8 18.2

Run no: Run number, n: Aversge comonomer sequence length
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STUDIES ON STRUCTURE AND CHARACTERISTICS OF ETHYLENE/1-BUTENE
COPOLYMERS PREPARED BY Co DIIMINE COMPLEX-TiCl, CATALYSTS

HU Jinmin, LIN Shaoquan, WANG Haihua
( Institute of Polymer Science , Zhongshan University, Guangzhou 510275)

Abstract Three Co diimine complex-TiCl, catalysts for slurry copelymerization of ethylene and 1-bulene with AIR,
as cocatalyst in the absence of MAO were synthesized and were used to prepare high branching degree copolymers of
ethylene with 1-butene. It is found that properties of the catalysts are affected by the characteristics of diimine
ligands, the results indicate that the complex catalyst prepared with L1 ligand exhibits the property of oligomerization
and copolymerization in-situ . The copolymers prepared by CL1 catalyst are plastics and elastomers, they show high
branching degree (36.0 ~ 61.5 branch number/1000C) and low density (0.885 ~ 0.910 g/m’ ), when the 1-butene
content of feeding was below 10% ,the 1-butene content in the copolymers is higher than that of feeding.

Key words Complex catalysts, Oligomerization and copolymerization in-situ , Copolymers, Elastomers



