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Fig. 2 Selectivities for ethylene oligomenization with
{acac), ZrCly and {(acac), ZrCl, /MMT
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Fig. 3 Relationship of {acac), ZrCl,/MMT and (acac),ZrCl,
with reaction time

Reaction conditions: solvent: toluene 50 ml, amount of the
catalysts: 5 pmol, reaction temperature: 50C, co-catalyst
AlEL, Cl, r{Al}/n(Zr) =200:1

a) {acac), ZrCly ;b) (acac), ZrCl,/MMT
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Fig. 4 The relationship of the activity of (acac),ZrCl,/MMT and
Al/Zr matio

Reaction conditions: solvent: toluene 50 mL, amount of the
catalysts: 5 pmol , reaction temp: S0°C co-catalyst : AlEt, Cl

a) n{Al)/n(Zr) = 15:b) n(AL)/n(Zr) =30:c) a(Al)/n{Zr)
=60;4) n(Al}/n(Zr) =90
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Table 1 Data of ethylene polymerization with dual-function catalyst

Cail [Cat 1}/ Al/Zr, x- T, M,
Run Al/Zn At

( pmol ) [Cat 2] (mol} (%) (¢) (10° )
A8 51.885 30 20 1500 3.61 30.00 118.48 —
A9 61.695 0 15 1500 3.86 44,20 122.57 0.991
All 39.465 30 10 1500 4.39 62.63 126.63 0.734
Al4 36.045 30 7.2 1500 10.90 63.55 129.31 0.368
Al6 56.161 90 10 1500 4.91 48.95 116.40 0.367
Al7 43.515 60 10 1500 6.36 56.97 118.88 0.472
Al9* 0 0 0 1500 10,01 92.00 133.10 3.612

Reaction conditions: *crystallinity ; * 10° g PE/mol Zr-h;® Ei(Ind), ZrCl; /MAO results of ethylene homo-polym in toluene; [ Cat 1]: { acac), ZrCl,/MMT,

co-[Cat 1]: AIEt, CL; [ Cat 2] : Et(Ind), ZCly , co-[ Cat 2] : MAO; Temperature:: 50°C ; Toluene : 100 mL; Reaction time: 60 min; Pre-polym time: 10 min
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Fig.6 SEM images of the cataiyst (a) and polymer (b)
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PREPARATION OF LONG-BRANCHING POLYETHYLENE
USING A DUAL-FUNCTIONAL CATALYTIC SYSTEM
LIU Zhongyang, JIA Ming, GUO Cunyue, HE Dawei, HU Youliang
( Statc Key Lab of Engincering Plastics, Center for Molecular Science , Institge of Chemistry ,
Chinese Academy of Sciences, Beijing Lab of Catalysis, CNPC key Lab of Catalysis, Beijing 100080)
Abstract

Long-branching polyethylene was prepared by using a novel dual-functional catalytic system with

(acac}), ZrCl, /Montmorilonite/ AlEt, Cl as the ethylene oligomerization catalyst in which (acac), ZrCl, was chemically
bonded in between the layers of montmorilonite (MMT) and Et(Ind),ZrCl,/MAO as the ethylene copolymerization

catalyst capable of incorporating ethylene oligomers, of which over 80 percent were hexene and octene, in situ to form

long-branching polyethylene . Selectivities for ethylene oligomerization with {acac),ZrCl, and {acac),ZrClL,/MMT,
relationship between (acac),Zr(Cl, and (acac),ZrCl,/MMT with reaction time, effects of AL/Zr value on activity of
(acac),ZrCL,/MMT and structure of the resulting polymer were investigated . Experimental results showed that the

two catalysts in the dual-functional catalytic system were well matched and exhibited high copolymerization activity

and improved properties of the final long-branching polyethylene.
Key words Dual-functional catalytic system, Long-branched polyethylene, Metallocene



