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Table 1 The effect of conditions on the behaviors of oligomerization of 1-decene

promoted by (n-Bu)Cp,ZrCl,/MAOQO catalyst

Run T (°C) Al/Zr Activity Activity Oligomer (wt%)
mol/mol (kg PAO/molZr.h) (kg olig/molZr.h) Di- Tri- Tetra- Pentad

1 40 110 165.3 1253 9 28 32 31
2 50 110 185.6 140.4 14 36 39 11
3 60 110 206.6 152.5 14 45 31 10
4 70 110 197.1 1431 25 43 29 3
5 60 80 171.3 121.9 16 26 35 23
6 60 100 194.0 136.8 19 42 35 4
7 60 120 188.3 138.8 22 44 30

8 60 150 185.6 130.7 25 43 29

oigomerization conditions: catalyst(Zr): 5.0 x 10 mmol: 1-decene; 20 ml (14:8.g); solvent toluene,

20 ml; time: 1 hr.
1
(runs1-4) 60
152.5 kg oligomer/mol-Zr.hr Al/Zr
AllZr AllZr
(runs 3, 5-8)
1 1- GC-MASS 1
1- 17.5 min,
30.2min, 33.4min. 41.3min GC 1
2 1 C NMR 2 1-
- 12 - - 21 Tpo (L)
Tap( L) & 3332 4525 ppm Teg  Tpo O

30.96 3615 ppm  Tuo (LL) 83810 ppm; Tew Tapl)) 8  46.31 and 49.30
pPM; Tpo, Top Tpp (L)) S 45.25,46.31  30.96 ppm (LLLL)Top, Tpp
T & 39.75,33.32  30.95 ppm
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Figurel the GC-Mass spectra of oligomer of 1-decenefrom run 3intable 1
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Figure2 " the *C NMR spectra of oligomer of 1-decene from run 3in table 1

1 Ranwell A, De W H, Sitetyana P. Production of Oligomers, WO 9 852 888, Nov
1998.



Synthesis and Characterization of Oligomer from 1-Decene

Catalyzed by (n-Bu)Cp.ZrCl,/MAO Catalyst

Yaping Sheng, Liguo Chen', Li Ma', Qigu Huang'*, Wei Chen?, Zhifeng FU?,
Wantai Yang'
1 The Key Laboratory of Beljing City on Preparation and Processing of Novel Polymer
Materias, Beijing University of Chemical Technology, Beijing 100029. China;
2 Beljing Research Institute of Chemical Industry, SINOPEC, Beijing 100013, China;
3 College of Materials Science and Technology, Beijing University of. Chemical and
Technology, Beijing 100029, China

Abstract: Oligomer of 1-decene was synthesized by '(n-Bu)CpZrClo/MAQO catalyst
system. The effects of oligomerization temperature,. the ratio of Al/Zr (mol/mal),
co-catalyst, time, and concentration of ‘the catalyst on oligomerization behaviors were
investigated. The oligomer obtained was characterized with GC-MASS, GC and *C
NMR. The results indicated that the oligomer was of a mixture consisting of di-, tri-,
tetra- and pentad-mer. The *C/NMR data also implied that chain propagation of
oligomer involved. primarily head-to-tail 1, 2-insertions, as well as head-to-head and
tail-to-tail 2,.1-insertions.

K eywor ds. metallocene catalyst, 1-decene, oligomerization, characterization
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