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Table 1 Molecular parameters and crystalline properties of PB and hydrogenated PB

] PB HPB

Sample M, M, /M," C,(%)" M, MM, T./%C T /C X (%)°
s1 19000 1.1 7.5 14000 1.2 96.0 107.2 42.1
$2 62000 1.1 7.0 55000 1.3 90.5 105.9 26.1
3 108000 1.1 7.0 86000 1.2 88.7 104.9 24.9

a. Determined with GPC; b. C,, vinyl molar fraction, calculated from ' H NMR spectra; c. X, crystallinity, calculated from DSC spectra.
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Fig.1 IR spectra of polybutadiene(a) and Fig.2 "H NMR spectra of polybutadiene(a)
hydrogenated polybutadiene (b ) and hydrogenated polybutadiene(b)
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a. M, =14000; b. M, =55000; c. M, =86000. a. M, =14000; b. M, =55000; c. M, =86000.
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Table 2 Molecular parameters and crystalline properties of ethylene/1-hexene copolymers

Sample M. M. /M " Molar fraction of 1-hexene’ (% ) T./C T,/C X (%)°
1 110000 3.3 0 111.7 132.4 62.5
2 100000 2.6 2.0 106.3 123.5 37.9
3 100000 2.9 2.8 105.2 121.0 32.7
4 93000 3.5 4.8 94.4 112.1 21.3
5 110000 4.9 5.5 85.4 100. 1 16.2

a. Determined with GPC; b. calculated from *C NMR spectra; c. calculated from DSC spectra.
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Synthesis and Characterization of Short-chain
Branched Polyethylene

XUE Ying-Nan'?, WANG Yan-Hui*, LIU Feng’, LI Yang', TANG Tao*"
(1. School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China;
2. State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Science, Changchun 130022, China)

Abstract Two kinds of ethylene copolymers with controllable structures were synthesized and the molecular
parameters were characterized by FTIR, GPC, 'H NMR and " C NMR systematically. Effects of molecular
weight (M) and the content of branched short chains on the crystalline properties of the resultant ethylene co-
polymers were investigated by DSC, respectively. First, polybutadienes with M ranging from 20000 to
110000, low polydispersity index(PDI =1. 1) and almost the same content of vinyl( molar fraction about 7% )
were synthesized by anionic polymerization. After hydrogenation, the melting point and crystallinity of the ob-
tained model ethylene/1-butene copolymers decreased with the increase in M of the copolymers. Second, eth-
ylene/1-hexene copolymers with about M, 100000 and of 0—5. 5% 1-hexene were prepared by copolymeriza-
tion of ethylene and 1-hexene via metallocene catalyst Et[ Ind],ZrCl,. DSC results show that the melting point
and crystallinity of the ethylene copolymers decrease with the increase of the content of 1-hexene.

Keywords Anionic polymerization; Hydrogenation; Metallocene catalyst; Molecular weight; Branched short

chain
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