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Table 1 Ethylene polymerization results with {a-diimine)NiBr, and
Cp* TiCl3/MAO

% 5 Activity . . 4
Run A M: % 10 T, (C) na-
(C) (10'g PE/mol M+h)
0o 0 1 0.85 39.5 127.3 0
2 0 0.2 2.20 36.3 118.4 5.2
3 0 0.33 3.60 23.9 117.9 7.8
4 0 0.5 3.75 9.6 113.3 11.2
5 0 0.67 4.20 1.9 118.2/106.2  14.2
6 0 0.8 6.01 0.84 116.9 15.4
T 0 1.0 5.44 0.49 113.0 8.7
g 30 0 1.86 33.8 126.2 0
9 30 0.2 1.96 387 121.3 7.3
10 30 0.33 2.86 36.7 120.7 13.5
1 30 0.5 4.47 32.4 118.3 14.7
12 30 0.67 4.8 17.8 115.9 16.8
13 30 0.8 2.91 8.6 116.8 15.7
14 30 1.0 2.89 0.16 111.90 12.8
15 -20 0.33 2.75 28.9 126.3/117 4.3
3 0 033 3.60 23.9 117.9 7.8
16 10 0.33 3.21 34.6 112.7 9.7
17 20 0.33 2.95 32.8 118.6/115.8 12.4
10 30 0.33 2.86 36.7 120.7 13.5

Polymerization conditions: P(C2H4) =0.15 MPa, [M] = [Ni] + [Ti] =

2.0x 10" *mol/L, £, =1 h, AU/M =600

* Polymerization temperature; ® Xy, = [Ni]/([Ni] + [ Ti]};° Determined
by viscosidity method;? Determined by DSC:® DB: Number of total CH,
per 1000 carbons in the obtzined polyethylene determined by FTIR and
BC-NMR
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FH 0.8, AL EHEM 2.2 x10°# KB 6.0 x
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Fig. I Effects of T, and Xy; on the Activity
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Fig. 2 The expanded FFIR spectra of PE obtained with different Xy,
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Fig. 3 DSC curves of PE obtained at different T,
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Fig. 4 DSC curves of PE obtained with varying Xy at T, = 30°C
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Fig. 5 “C-NMR spectrum of PE

a) For Run 14 with CatNi/MAO; b) For Run 10 with (CatNi + CatTi)/MAO;

Peak 1.

M, =486
M, =564
M, =

1794

lg Adw

Fig. 6 GPC curve of PE (Run 11)

¢) For Run 8§ with CatTi/MAO

B4 (Run 11)H9 GPC % E (E 6) = A fr 48
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CatTYMAO HIZ B Z W F B0, 2 JE
HEFEYR CaTi AN HBIRYN 5T B,
RS EEAAREMEEN, MERSA
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SYNTHESIS AND PROPERTIES OF BIMODAL BRANCHED POLYETHYLENE BY
SINGLE FEED ETHYLENE WITH «-DIIMINE NICKEL/C, * TiCl; BINARY CATALYSTS

Al Jiaoyan, ZHU Fangming, LIN Shang’an
( Institute of Polymer Science, College of Chemistry , Zhongshan Universitry , Guangzhow  510275)

Abstract Long-chain branched polyethylene was obtained using a homogeneous bianary catalyst system composed
of late and early transition metal complexes, namely a mixture of bis( @-naphthalidine )-2, 3-butanediimine) NiBr,
and C," TiCl,, as catalyst precursors in the presence of MAO. The binary catalyst system shows a good synergic
effect, the polymerization activity is as high as 6 x 10°g PE/mol(Ni + Ti) *h at X, = 0.8 and higher than that of
either single Ni or Ti catalyst. The structure of PE was confirmed by " C-NMR not only containing methyl, ethyl,
butyl, amyl side groups,but also significant amount of long chain branches (n=6) . The explanation for this is that
ethylene oligomerized in the Ni catalyst active site and the oligomers containing vinyl end group served as
comonomers to in situ copolymerize with the growing polyethylene chain in the active site of titanium catalyst. GPC
curve of the resulting polyethylene obtained with this binary catalyst system showed a bimodal molecular weight
distribution .

Key words o-Diimine nickel catalyst, Binary catalysts, Bimodal polyethylene, Long-branch chain polyethylene,

Monotitanocene



