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Table 1 The activity of NiC I[ ) diimine/MAO catalyst systems® and the properties of the produced PE

Catalyst Ty Activity x 1073 T, Crystallity” M, M,
Entry Cat PDI
Cpmol) o (kg PE/Cmol Ni*h) o (%) x 104 x107*
1 1 5.8 0 0.70 125 40.0 - — —
2 1 5.8 10 0.94 109 31.2 18.0 64.0 3.6
3 1 5.8 20 1.40 94 22.0 10.5 23.6 2.3
4 1 5.8 30 0.85 57 22.0 8.6 18.6 2.2
5 1 5.8 40 0.76 48 21.9 7.7 15.3 2.0
6 1 8.8 20 0.57 56 — — — —
7 1 3.9 20 2.41 85 — — — —
8 2 5.8 0 1.52 118 34.2 — — —
9 2 5.8 10 1.67 116 31.3 38.6 124.7 3.2
10 2 5.8 20 1.86 96 29.5 20.2 68.2 3.4
11 2 5.8 30 1.60 61 21.3 12.0 27.8 2.3
12 2 5.8 40 1.10 50 17.4 9.6 20.9 2.2
13 2 8.8 20 0.96 66 - - - -
14 2 3.9 20 3.03 929 — — - —
15 3 5.8 0 1.58 118 4.2 — — —
16 3 5.8 10 1.96 116 41.2 4.3 136.6 3.1
17 3 5.8 20 1.92 98 31.2 30.7 101.9 3.3
18 3 5.8 30 1.43 55 23.9 11.6 26.7 2.3
19 3 5.8 40 1.19 52 20.6 10.0 23.2 2.3
20 3 8.8 20 1.01 87 — - — —
21 3 3.9 20 2.97 103 — — — —
22 4 5.8 0 1.05 124 41.6 — — —
23 4 5.8 10 1.34 113 32.8 10.7 42.1 3.9
24 4 5.8 20 1.47 108 27.5 8.3 33.7 4.0
25 4 5.8 40 0.96 55 20.1 4.0 9.7 2.4

* Tp: polymerization temperature; T',: melting point; Other reaction conditions: Al/Ni = 1000; toluene:40 mL; pressure: 0.101 MPa; Polymerization time

= 30 min; " On the basis of polyethylene 100% crystallity AHg =290 J/g
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-1 The activities of catalysts at different polymerization
temperature

Catalyst: 5.8 pmol; Al/Ni = 1000; Toluene: 40 mL; Pressure: 0.101

MPa; Polymerization time = 30 min
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-2 The molecular weight of PE at different polymerization
temperatures
Catalyst: 5.8 pmol; Al/Ni = 1000; Toluene: 40 mL; Pressure: 0.101

MPa; Polymerization time = 30 min
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Table 2 The branching degree and branching distribution of PE

AR ARG P o O AR P TRC 87 R4 N R AT

Entry Cat Ty Methyl Ethyl Propyl Butyl Amyl Hexyl * Total
3 1 20 27.7 — — — — — 27.7
5 1 40 64.7 6.9 3.6 3.5 2.3 0.6 81.6
10 2 20 39.2 1.7 — 3.7 — 4.9 49.5
12 2 40 52.0 3.8 — 2.0 — 24.3 82.1
17 3 20 27.8 — — — — 4.6 32.4
19 3 40 56.7 1.6 — 1 1.7 17.1 78.3
24 4 20 18.7 — — — — — 18.7
25 4 40 56.9 3.2 — — — — 60.1
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' Scheme 2 Structure of active catalyst
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ETHYLENE POLYMERIZATIONS CATALYZED BY a-DIIMINE COMPLEXES
WITH DIFFERENT SUBSTITUENTS ON LIGAND BACKBONE

GUO Chunwen, FAN Hong, WANG Wenjun, LI Bogeng
(State Key Laboratory of Chemical Engineering, Department of Chemical and Biochemical Engineering» Zhejiang University, Hangzhou 310027)

Abstract Four a-diimine nickel complexes Ar—N=—C(R, )C(R, >>=N-—ArNiBr, with different alkyl substituents
on backbone of ligand [ Ar=2, 6-dimethylphenyl;R, =C, H,,,, R, =C,H,,.,s Cat 1: m=1,n=1; Cat2: m
=2, n=1; Cat3: m=3, n=1; Cat 4: m =2, n =2] were synthesized and used to catalyze ethylene
polymerization in toluene. The influences arousing from changes in alkyl substituents on the backbone carbon of the
catalyst ligand on the ethylene polymerization activities; microstructures and semi-crystalline properties of
polyethylene were evaluated under varied polymerization temperatures and catalyst concentrations. It was showed that
the catalysts with asymmetric alkyl substituents, i.e. R, and R, were different, had higher activity and produced
polyethylenes having higher molecular weight as compared with those with symmetric substituents. With Cat 2 and
Cat 3, the ethylene polymerization activities reached 1.86 x 10°kg PE/Cmol Ni*h) and 1.92 x 10°kg PE/Cmol Ni*
h), and molecular weights of polymers achieved 68.2 x 10" and 101.9 x 10*, respectively under the condition of
20°C» atmosphere and 5.8 mmol/L of catalyst concentration. Analysis of polyethylene chain structures indicated that
the main branching chain structure in polyethylene was methyl groups, and the branching degree was dependent
mainly on polymerization temperature. Meanwhile, it was also showed that the polyethylene synthesized with «-
diimine nickel complexes containing diversed alkyl substituents on ligand backbone had comparatively high
proportion of hexyl and longer alkyl branching chains in polymer molecules, especially for the cases when
polymerization was conducted at 40°C .

Keywords  @-Diimine nickel complexes; Ethylene polymerization, Ligand backbone substituents, Branching

distribution



