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Table 1 The composition and component content of three Ti-Co combined catalysts
Catalyst Com position . (LO"'pgze"l)/ 7 Vg
A TiCl; Co(acac)/Si0, MeCl, 2.72 1.21 2.20
B TiCl,-Acac/ Si0 , MgCl, 4.45 2. 60
C TiCl{A cac-Co (acac)  Si0 M gCl, 2.56 1.17 2.62
B Ti (acac)2Cl2, Si02. MgCl2 ; C
Ti(acac2Cl2 Co(acac)2 1 . TiCla.CoC(acac 2 (Cat-A),
Ti.Co C , Co(acac), B , Ti .3
Mg . Ti.Co.Mg ( 68.82 75 nm), , Ti.Co
M gCh Ti-Cl-Mg.Co-Cl-M g Si02 s Ti-CI-M g-O-Si, Co-Cl-M g-0O-Si
2.2 TiCo
A.B.C ) 2 2 ) B.C )
2 AAB C
Table 2 The results of ethylene polymerization over A, B and C catalysts
Catalyst Catalytic activity/ (kg*mol '*h ™ 1) Tw/'C X% Degree of branching 10 *M,  Density/ (g"em )
A 64.5 132.3 48. 4 5.4 4.23 0. 940
B 35.5 124.3 25.3 17.5 1. 63 0. 893
C 95.2 124. 4 25.4 14. 1 2.69 0. 906

Polymerization condition; Tit Co= 0. 041 mmol; cocatalyst: Et,A1CL n (AD/ n(Tit Co)= 120, Tp: 50 C; P.105.7 kPa time: 1.5 h;

Solvent: toluene.
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3 BC “CNMR
Table 3 The chemical shift assignment for BCNMR spectrum of
branched polyethylene obtained using Cat-B and Cat-C

Chemical shift/ 0 Chemical shift/ 0
Peak No ) . Assignment Peak No . i A ssignment
experimental(refrencel ') experimental(refrencel ')
1 13.61(14. 08) 1B, , 6 30.2(30. 5 7B
2 22.42(22.84) 2B¢ 7 31.73(32. 18) 3B¢
3 27.26(27.33) BB,—, 8 32.96(33. 26) 3B;
4 29.2(29. 54) 4B, 9 34.1(34.6) oB,_,
5 29.5(30.0) Backbone CH, 10 38.2(38.23) brB,,
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Preparation of Long-Branching Chain Polyethylene Using
Double Transition Metal TiCly;-Co(acac),

Combined Catalyst

ZHANG Qi-Xing ", FAN Xin-Gang, HU Ming-Peng, WANG Hai-Hua
(Institute of Polymer Science, Institute of Chemistry and Chemical Engineering,
Zhongshan University, Guangzhou 510275)

Abstract The novel catalysts of TiCls-acac-Co (acac)2, TiCls-Co (acac)2 and TiCls-acac supported on SiO;-
M gChL carrier(Ti-Co combined catalyst) were prepared. They catalyze poly merimerization of ethylene giv-
ing branched polyethylene when Ety AICI was used as a cocatalyst. The poly merization products have low
melting points low crystallinity and high degree of branching as evaluated by FTIR, DSC and "C NMR
spectrum. The results of ®C NMR suggested more than 55.0% of the polyethylene contain long branch
chain (n==6). Experimental results showed that the Ti-Co combined catalyst ex hibites an excellent catalytic
property for oligomerization and in sifu copoly merization of ethylene.

Keywords Ti-Co combined catalyst, ethylene polymerization, branched polyethylene, copolymerization in

Situ



