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Table 1 The activity of supported metallocene by using different co-
catalyst

Metallocene T ™

Run Cocatalyst Al/Zr (D) () M A ()
FI MAD 600 5(Supported) 80 10.1 13191
F2 Al{i-Bu); 300 5(Supported) 80 2.04 132.63
F3  AlMe, 150  5(Supported) 80 2.06 131.76
F6  AlE 150 5(Supported) 80 3.87 7.60 132.94
F7  AlMe 2000 5{Unsupported) 30 0.002

Reaction condition: toluene: 100 mL, Time: 30 min;

* Activity 10° gPE/molZr- h(calculated from the reaction lime at 0.5h);
¥ Melting point;° Molecular weight 10 ;

Catalytst F = Ei(Ind),ZrCl,/MAO/SiO,

CHLCH,

H TH{OR)4/AlR3
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Fig. 1 Scheme of polymerization in situ
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Table 2 Polymerization data of the dual functional catalytic system combining Ti{ OR),and supported metallocene

No T AlEt, zr AlEs /Zx T Activity Melting point M, Density

(emol) T8 ( pemol ) AlEt; /B® () (10° gPE/molZr-h} () 10 {g/em®)
F8 30 33 4 150,0 70 0.56 114.41 21.2 0.9320
F10 & 33 5 150,0 70 0.54 108.84 16.4 0.9295
Fll 90 33 5 150,0 70 0.62 167.91 11.3 0.9220
E8 15 33 5 100,3.3 70 0.38 116.77 19.8 0.9215
E3 30 33 5 100,3.3 70 0.91 110.29 11.6 0.9165
F4 &0 33 5 100,3.3 70 0.72 109.97 9.31 0.8975
G16 15 10 5 50,0 80 0.79 119.4 20.4 0.9285
FO o v} 4 120 70 0.51 133.8 36.7 0.9721
GO 0 0 4 120 80 0.64 134.6 30.4 0.9630

Reaction conditon: toluene: 100 mL, pre-polymerization time: 2 min, reaction time: 30 min(activity was calculated from the reaction time at 0.5 h);

* Ti( On-Bu), ;* Supported metallocene; “B(CgF, ),
E, F= Ft{Ind),ZrCL,/MAOISIO, ; G = Me, Si{ Ind); ZCl, /MAO/SIO,
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Fig. 2 The relationship between activity and AlEt;/Zr ratio in

dual functicnal catalytic system

Reaction conditon: Cat: G = Me;Si { Ind ),ZrCl,/MAO/SIO, ,

toluene: 100 ml., iemperature: 80°C, pre-polymerization time:

2 min, time: 30 min, AUTi=10,Ti=15 umol, Zr=5 pmol
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Fig. 3 Kinetics of ethylenc polymerization in situ with dual
functional catalytic system

Reation condition: toluene: 100 mL, temperature: 70T,
prepolymerization time: 2 min, AUTi=10, Ti= 15 pmol, Zr=
5 pmol, Al/Zr=100, AVB=3.3

a) Et (Ind ), Z:Cl,/MAQ/SIO;, / AlELy; b} Ti{OnBul,-
Et{lnd); ZCL/MAO/SIO, // AlE; ¢ ) Ti { OaBu )
Et(Ind), ZrCl, /MAOQ/SIO, // AlEt;-B(CgFs ),

100 pm

Fig. 4 The SEM images of polymer morphology with Ti{ OnBu),-
Et{ Ind), ZsCl, /MAO/SIO, // AlEk
Zr=5 pmol, Ti/Zr =3, AlEt; /Zr = 100, AlEn/Ti =8
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Fig. 5 The SEM images of polymer morphology with Ti{OnBu),-Et(Ind}, ZrCl,/MAO/SiO; // AlEty
20=5 pmol , T/Zr = 6, AlEty /Zr = 100, AlE, /Ti =8

Fig. 6 The SEM images of polymer morphalogy with Ti{ OnBu),-Et(Ind),ZrCl,/MAO/SiO, // AlEt,
Zr=5 ymol, TifZr = 24, AlEty /Ze = 100, AIEL,/Ti =8
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FoRBRANEEES MAOBRTHEFR NEAEEMZAILMARNR.
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STUDY ON POLYMERIZATION FOR LLDPE BY COMBINING SUPPORTED
METALLOCENE AND Ti(On-Bu), AS CATALYSTS

LIU Zhongyang, WANG Jun, XU Demin, HE Dawei, HU Youliang
( State Key Lab of Engineering Plastics, Center for Molecular Science, Institute of Chemistry, Chinese Academy of Sciences, Beijing  100080)

Abstract An altemative route was investigated to prepare linear lower density polyethylene with a single monomer,
ethylene,and a dual functional catalytic system for ethylene polymerization in situ using Ti(On-Bu),/AlEt, as
dimerization catalyst and supported metallocene as its copolymerization catalyst. The two catalysts were well matched
in a single reactor and the short-branched polyethylene made from this catalytic system had the characteristics of low
melting point,low density, high activity and proper-granule morphology of polyethylene .
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