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Fig. | Effect of aging time of catalyst component on ethylene
polymerization

Polymerization condition: 80°C, 1 h, MgCL/MAO 90 mg,
Alyro/Zr = 45 mol ratio
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Table 3 Activation of alkylaluminium

Metallocene Alkylaluminium Aldiyinn 28 M. MM, Acitivity  Improved times
{mol) (x10*) (gPE/g-Cat-h) of activity
Cp, Z1(Cl, none 0 n.d. n.d. 67
Cp ZiCly Al(i-Bu), 300 23.9 2.8 1144 g
(n-BuCp), Z:Cl, None 0 n.d. o.d. 178
( n-BuCp), ZeCl, Al(i-Bu), 300 16.2 3.2 5310 28
Et[Ind],ZrCl, None 0 15.3 6.1 111
Et[ Ind ], Z:Ch, Al(i-Bu), 300 21.6 4.3 4270 >

n.d. :not determined ; Polymerization condition:80°C ,1 h, MgCl,/MAO 90 mg,Zr 6.6 pumol; Alyso/Zr = 45 mol ratio
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Table 2 The effect of different alkylaluminium on the polymerization behavior of supported Et{Ind),ZrCl, catalyst

Activity M, Bulk density Ta Crystallinity
Alkylalvminium MM,
(10" g PE/mal-Zr-h) { x 10*) {glem® ) () (%)
Al{ i-Bu), 5.78 21.6 4.3 0.40 130.70 53.5
AlEy, 2.83 12.5 3.6 0.38 132.67 59.9
AlMe; 1.14 17.8 4.5 0.33 131.67 0.6
AlE, C1 none - - - — -

Polymerization candititon:80°C , 1 h, MgCl,/MAQ 90 mg, Et(Ind); ZxCl, 6.6 pmot, Aluao/Zr = 45, Al yuninio/Zr = 300 mol ratio
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Fig. 2 Effect of TIBAL/Zirconium mole radio on catalyst

activity

Polymerization cndition: 80°C , 1h, MgClh/MAQ 90 mg,

Et(Ind},Z:Cly 6.6 gemol, Alygyo/Zs = 45 mal ratio

MgCL/MAO 5 EtfInd],ZeCl, W B HEBCH N AVZr
=45(BRIL)ER.

Table 3 Effect of Et[Ind],ZrCl; concentration on catalyst activity

Ei[ Ind],ZrCl,  Alyao/Zr Activity M,  Bulk density
{ permal) {mol} (gPE/g-Cat-h) (10*) (g/em’)
1.65 180 2344 21.2 0.35
3.3 90 3133 22.4 0.35
6.6 45 4222 25.2 0.40
3.2 23 3329 25.8 0.36

Polymerization condition:80%C ,1 h, MgCl,/MAQ 90 mg
Al ; puyn/Zr = 300(mol ratio)

Table 4 Activation of TIBAL on supported Et(Ind),ZrCl, catalyst

Al i-pappf2x Activity M, Bulk density
{mal) (gPE/g-cat*h}) (10'y (g/em’)
150 3329 25.8 0.36
300 3744 26.1 .36
600 4267 277 0.40
1200 3788 20.0 0.38

Polymerization condition:80°C ,1 h, MgCL/MAQ 90 my
Et{ Ind),ZrCl; 13.2 pmol ; Aluao/Zr = 23( mol ratio)
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Fig. 3 The effect of aluminium alkyls on kinetic profile for

ethylene polymerization

Polymerization condition :80°C , Als pueinina/Zr = 300 mol ratio
a) Al ( i-Bu); , MgCl,/MAO 90 mg, Et {Ind ), ZsCL,6.6 pmel;
AlyyofZe =45

b)AlEt; , MgCl/MAO 90 mg, Et(Ind),ZrCL6.6 pmol; Aly,o/Zr
=45

c) Al (i-Bu), , MgCL, /MAO 45 mg, Et (ind );ZrCl,3.3 pmol;
Alyyo/Zr = 45

d) AlMe, . MgClL, /MAC 90 mg, Et(Ind), ZrCl, 6.6 pmol; Aluso/
Zr=45
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THE EFFECT OF ALKYLALUMINUM ON SPHERICAL MgCl, SUPPORTED
METALLOCENE CATALYST FOR ETHYLENE POLYMERIZATION

GUAN Zhe', ZHENG Ying’, JIAO Shuke'
(' College of Maserial Science and Engineering , Beijing University of Chemical Technology , Beijing 100029)
(? Beifing Research Institute of Chemical Industry, China Petrochemical Corporation , Beijing 100013}

Abstract Spherical MgCl;, supported metallocene catalyst was prepared by supporting MAO on carmier which was
prepared from MgCl, * nEtOH. Ethylene polymerization was carried out by addition of MAOQ/MgCl, , different
metallocenes and alkylaluminum, in the absence of soluble MAO . It shows high activity for ethylene polymerization at
lower AVZr( Al/Zr = 45) . The effect of concentration of Al{ i-Bu), on polymerization activities and activation of
Et(Ind),ZrCl, were studied . Kinetic behavior of ethylene polymerization on spherical MgCl, supported metallocene
catalyst was investigated , which indicated the polymers obtained by reaction could affect the diffusion of ethylene in
hexane under the experiment condidtion . Different aluminium alkyls have great impact on the whole polymerization
behavior, and the relative reactivity decreases in the following order: Al{ i-Bu), > AlEt, > AlMe, > AlEL,Cl, in which
Al(i-Bu); shows the highest catalytic activity (5.78 x 10’ g PE/mol-Zr+h) .

Key words Supported metallocene catalyst, Polymerization of ethylene, Spherical MgCl,, Alkylaluminium



