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Scheme 1 Synthetic route for the Zr complex with phenol nitrone as ligand
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Fig. 1 Infrared spectra of the phenol-nitrone ligand l l I L
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Table 1 The result of ethylene polymerization with C,, H,s NO, ZrCl,

Productivity

Activity

Run T(C) Al/Zx T, (C) M./ M,
(8) (g/(molZr+h)) %1073
1 30 2000 0. 4936 1.98 x10° 128.8
2 60 2000 2. 1685 8. 66 x 10° 132.8 7.95 3.51
3 80 2000 3.7842 1.51 x10° 132.3 6.42 2.45
4 100 2000 3.7357 1.49 x 10° 132.5 3.35 2.37
5 80 500 0. 8994 3.58 x10° 133.3
6 80 1000 1. 5707 3. 14 x10° 132.6 3.47 2.16
7 80 3000 2.1084 8.42 x 103 133.1 2.36 2.17

M T AT LA F, 24 AL/Zr = 500 , By AR N
B A (4 % 4 SR AL A AL 20 15 h 3. 58 x 10°
g/ (molZr-h) ,F& $05: L B93Gnk AL/Zr =2000),
AL AL 2 0 BTG PR T 4R R 31 1. 51 x 10° g/
(molZr-h) ,fH 2 MYk Lif = AL/ Zr L, 24 Al/Zr =
3000 Fif , f Ak AL 20 A TG PR R 2] T 8. 42 x
10° g/ (molZr+-h). it vl WL, 3 il MAO R AEHEE
HEAEFIEL 20 A s P E U 2 MAO
2 SR LT YRR A, 24 AL/Zr 2 2000

T, PR A 1) e A 0 04035 T A

AN BAEGE T AL/ Ze = 2000 I3 B2 X R A
TEPERYSZ . T LR 2, B TR A T HE A
ML 208 B35 PE B R, ML 30°C T 1. 98 x 10° g/
(molZr-h) #£ & 3| T 80°C F (¥ 1.51 x 10° g/
(molZr-h) . Yl BE Ak S T iy , FHE AL 70 1% P B AR S B
TN FE R 58, (H 2 TE 100°C 2504 T s A g
FEE)1.49 x 10° g/ (molZr-h) . 4R Zr fE4L 5
TP T AU R . N ER AT I R, B
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RAREN T, B FRH 60CTFMT7.95 x  HEiitE( > 10° g/ (molZr-h) ). 534k, Z AL
107 FREF) T 3.35 x 107, RO TR I BARL TR, 72 R AR 100C &4,

TR YR BER R B0 T R HEALFIEAL TR M AT LLORFFAE 10° g/ (molZr-h).
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SYNTHESIS AND CHARACTERIZATION OF Zr CATALYST WITH
PHENOL NITRONE LIGAND FOR ETHYLENE POLYMERIZATION

ZENG Wan ', ZHANG Liaoyun', LI Huayi’, HU Youliang’
(" Graduate University of Chinese Academy of Sciences, Beijing 100049 )
(* Beijing National Laboratory for Molecular Science ( BNLMS) , Joint Laboratory of
Polymer Science and Materials, Key Laboratory of Engineering Plastics,
Institute of Chemistry, Chinese Academy of Sciences, Bejing 100190)

Abstract A new non-metallocene early transition metal catalyst with phenol nitrone ligand for ethylene
polymerization was designed and successfully synthesized by the reaction of phenol nitrone ligand with
zirconium tetrachloride. Phenol nitrone ligand was obtained by the reaction of phenolic aldehyde with
hydroxylamine. The structure of the catalyst and the phenol nitrone ligand were characterized by infrared
spectrum (IR) ,nuclear magnetic resonance (' H-NMR) , elemental analysis and mass spectrometry ( MS). The
catalytic behavior of the catalyst for the ethylene homopolymerization has been investigated with methyl
aluminoxane (MAO)as cocatalyst. The catalyst exhibits a high ethylene homopolymerization activity ( >10°g/
(molZr-h) ) and good thermal stability. The catalytic activity of the catalyst increases with the increment of the
temperature and keeps at 10° g/(molZr - h) even under 100°C. Besides, the molecular weight and the
molecular weight distribution of the polyethylene were characterized by gel permeation chromatography
(GPC). The molecular weight of the resulting polymers reaches 10°, and the molecular weight distribution
(M /M) is around 2. The thermal properties of the obtained polymers were also investigated with differential
scanning calorimetry (DSC) ,the T of the polymer was around 132°C. Based on the above results, it can be
concluded that the early transition metal catalyst with phenol nitrone ligand synthesized in this report is a single
active site homogeneous catalyst with good thermal stability and high catalytic activity in ethylene
polymerization.

Keywords Polyethylene, Phenol-nitrone, Coordinate polymerization





