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Table 1

nelc =

The composition and component content of Ti-Co combined

catalystes
Component content
Catalysts Composition (Wi %)
Ti Co Mg
A TiCL- Co{acac}s/ Si0;-MgClL, 272 121 LW
B TiCl-Acac / Si0;-MgCl, 4.45 -  2.60
C  TiCl,-Acac-Co{ acac),/ Si0y-MgCl, 2.56 1.17 2.62

AB.C 3 # 4T, A R K TiCl, . Co(acac),
B&f 8 S0, MgQ), & Lk (TiC), : Co(acac),

=3:1 mol/fmol), B B & TiCl, M Acac X i (TiCl,:
Acac = 1:2 mol/mol) , 2R 5 71 ] #E Si0, \MgCl, ik
b B R ERR R R T Tilacac),ClL,
JG 7 BAE S0, MeCl, Bk . C BEEMARIR TiCl,
M Acac MG (TiCL : Acac = 1:2 mot/mol} 5 Co
(acac), BT Si0, MgCl, Hk L , LB ER T
(acac),Cl, 1 Co{acac), & & (TiCl, : Co{acac), = 3:
1 mol/mol) A ML L . % 3 FratfbA S BT
FU (M 1),TiCl, Colacac), EAM ,Ti.Co B E
FUT, MBHEMA Colacac), Bf, Ti TRME .3 F
AL P Mg S BHE. T Ti.Co Mg B ¥4
HIE (B F 442 Ti64,Co:82,Mg:75),Ti.Co 7]
LA T MgCl, i H Ti-Cl-Mg, Co-Cl-Mg #E T
|7 Si0, EH,E M Ti-Cl-Mg-0-Si, Co-Cl-Mg-0-
Si MIBEE LSO,
2.2 Ti-Co BERAEALANIERE
AAB.CHLRNLEGTZHRS GRAEK2.

Table 2 The results of ethylene polymerization by using A, B, C catalysts

Catalystic activity T.*  Branching M. Density?

Catalysts  (kgPE/mol* b s 2
metal h) (C)  degree” =10 (glem®)

A 64.5 133 5.4 4.23 0.940

B 35.5 124.3  17.5 1.63 0.893

C 95.2 124 .4 4.1 2.69 0.906

Polymerization conditions: Ti-Co = 0.041 mmeoi, cocatalyst = Ety AICL, Al/

Ti-Co = 120(mol/mol) , T, = 50T , P = 105.7 kPa, time = 1.5 h, solvent
= toluene

*Determined by DSC; ° Determined by IR ( branching number/1000
carbon) ; © Determined by viscosity method; ¢ Determined by density
gradient tybe method

HE2AEN,AB.C3HERPMBANE
ELAICI O A T EM Z B R — 2 G R- IR
Gt WoEgE, AL R R 5.4.17.5.14.1. &
M B.C ZFpEALTIE, BN~ Y AKERER L
WO EE S 514 0.893 .0.906 g/em’, IF A 1243,
124 .4C AG3 5 T & 1.63 x 10°,2.69 x 10°, 3 {L
BE17.5.14.1. %8 B.C ZF AL B A B
EE-JE R AE . A BALR 2% Tic, A Co
(acac), EEHMRTE A HK& MCL,-Si0, L, BFH
MA Acac, FIBF=WXILE RS 4, XHARIE S
BALE Y Colacac), WM AIBHFTEHE . BI TR
HF—EXENPEERLS By
HABMEE, AESPXAMEZSE . BRIAEL
REMAZBERMAEACKRNERETES
B IHREEABENIMARE _FILHKE
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Fig. 1 Kinelic curves of ethylene polymerization by using A, B,
C caialysis, polymerization conditions are the same as Table 2.
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MEIFALIEY, S AFRENER.HA
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fEE-Fao R, e FRERK, FB=9E
RERERK XIERE FERE. MNFE.
BREERSEBEAMMEIRS FENESEE
B ZHRESFEHEMAFNARTE R LH,
E, AICI RS R e .

Table 3  Results of ethylene polymerization by using Cat-C in various

cocatalysts
- Cat(al:;t;;ml:my T, X. Branching Density
Cocatalys ey b 1
Ih) (CY (%) degree (gfem*)
Al(i-Bu), 36.5 127.7 41.5 5.7 0.938
Et, AICI* 68.8 127.8 42.3 54 0,540
Ey, AICI 95.2 124.4 25.5 14.1 0.906
Ei, Al 36.7 128.9 45.8 4.9 0.945

Polymerization conditions : solvent = toluene, other conditions are the same
as Tabele 2.
* Solvent = heptane; ® Determined by IR
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Table 4 The effect of temperature on ethylene polymerization by using

R0
cat C
Catalytic activity T. X. Branching Density 1378.1
Temperature( C) (kgPE/mol () (%) d R 3 =
- metal *h) egree’  (g/em £ oot
40 62.4 124.325.2 143 0.905 g
50 95.2 124 4 255 14.1 0.906 E
60 85.0 127.3 33.8 5.9 0.937 é a0k
70 6.2 1270441 52 0.941 =
Polymerization condditions are the same as Tabele 2.
* Determined by IR L

MERATLAES, B6&EEREM (40T,
50C), BAFVBS EREREK, XLERR,
R 14.3 0 14,1 STHEEB/1000C, I RK,
4904 0.905.0.906 gfem’. F 8§ 40C . 50C T ¥
ENEHTFZEBELER « B, HHFTHMAL
EmMESRACERX . X—HREBTHERFNK
ERAERER NS —MERAEREM R
REAEAHE FRESHILE.
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Fig. 2 The IR spectrum of polyethylene with Cai B

UHMWPE
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Fig. 3 The IR spectrum of before and after the
subtraction for PE with Cat B and UHMWPE
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2.5 Ti-Co ¥4 (LKA G it UL T i
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5 Table 5 The chemical shifi assignments for "' C-NMR spectrum of
branched polyethylene from Cat-B
Peak Chemical shift )

no Experimental Reference Assignements
1 13.61 14.08 1B, _,
2 2.4 22.84 2B,
3 27.26 27.33 BB, .
4 292 29.54 4B,
5 29.5 30.0 Backbone CH,
6 30.2 30.5 7B
7 31.73 32.18 3B,
8 32.96 33.26 3B,
9 34.1 34.6 aB_,

Fig. 4 " C-NMR spectrum of polyethylene obtained by 10 3.2 81 Brfe-»

Cat-B Polymerization conditions are the same as Table 2 & % ﬂ;‘*ﬂﬁu %ﬂi&iﬂ: R ﬁ B
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PREPARATION OF BRANCHED POLYETHYLENE USING Ti-Co
COMPLEX CATALYSTS

ZHANG Qixing, HU Mingpeng, FAN Xingang, WANG Haihua
( Institute of Polymer Science, School of Chernistry and Chemical Engineering, Zhongshan University , Guangrhow 510275}

Abstract The novel catalysts of TiCl,-CH,COCH,COCH,-Co ( acac), supported on Si0,-MgCl, carrier ( Ti-Co
complex catalyst) were prepared by reaction procedure. The polyethylene with various branching chains was
synthesized by using these Ti-Co complex catalysts. The effects of the kinds of AIR, , polymerization temperation and
the constituent of catalysts on the polymerization activity and the product properties were investigated. The
polymerized products have analyzed by using IR and " C-NMR spectroscopies. The results of ¥ C-NMR studies
suggested that the polyethylene products contained r-butyl branches, pentyl branches and long branching chains( n
=6). The polymerization mechanism was discussed also. Experimental results showed that the Ti-Co complex
catalyst with Et, AICl as cocatalyst exhibited high catalytic activity and excellent properties of oligomerization and in
situ copolymerization for ethylene.

Key words Ti-Co Complex catalyst, Ethylene, Oligomerization and cepolymerization in situ



