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Table 1
heterogeneous rac-Me;Si { Ind ),ZrCl, with different [ A1/ Zr]

Comparison of propylene polymerization by homo- and

ratios'

Activity M X1t

Catalyst  [All/[Zr] (/Xm;D;F:)P (X10°%) (wtdh)
Homogeneous 4000 5.64 1.15 94.4
3000 4.96 1.50 94.5
2000 4.49 1.89 96.7
Heterogeneous 2000 1.04 2.26 97.1
1000 0.66 1.86 98.2

* Polymerization conditions: [ 2r] = 2 X 10 mol/L; T, = 50T

Toluene, L00mL; P=1.013 x 10°Pa; ¢ = 1h

® Xylene insoluble part at 25
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Table 2 Effect of polymerization temperature on propylene
polymerization using different rac-Me, Si{Ind}, ZrCl, -based catalysts®

Activity
M, xn
Catalyst g (X 10~ 5gPP .
(T) /ol Ze+h) (x107*) (wt%)
Homogeneous 40 5.27 1.73 97.4

50 4.49 1.89 96.7
60 1.28 1.12 91.9
70 0.38 0.99 -
Heterogeneous 40 0.57 2.18 -
50 1.05 2.26 97.1
60 0.76 1.21 95.7
76 0.43 1.06 -

* Polymerization conditions are same as Table 1;[ Al]/[ Zr] = 2000
® Xylene insoluble part at 25°C

mRIE, X A E 2§28 50T (70T i ;£
hEASHHEEENRADAEETT HERR
(ME 1a,b) BEREERGERLIBEAERY
R L EERENAR, ARELERXDIRAR
MEFRNRMEAEE HRASBRENSICHF20 X
SHETOCHATI0X 58  HEERE 40 %
SEHEATEE. HK EREESRMETH, A
AL i R B9 B 2 SR A K B IR TR R A 1y
bR, I B3k B8 K B B R A B (] 4 b A R
HEHEREK B ASAERTRE T YA
EEFRAVPNC KR (A TRAAMKL, R
ERALEFAMNRSR) HABEENRE HERS
BEMNA®R.ZENCH, EEABARMBELER
P TR R, B PO B (A] S 4, B R
FHAE, MARKRERER . E/RNEHNA
BRENECEERR THAENIHER XY,
A& RN ISP OCER R R EERBEN
M. BATARBS, EATREH TR GRS
B.EAEPOERERR REHERENSFL
TG
2.2 BABRNSASH

B2 2B EkAERGERE N 50T,
(ALl /{Zr] W3R 2000 B S S RBEE (PP K

L
1

Y
T

* Het 50°C
& Hom 50°C

Ry (x10°° gPP/molZr-h)
[ (9]
H T

|

0.55

= o.50F

R

N

[=]

E

£ 040

% {

.

=] I 1 \_‘\‘

< 0.30F

3 / * Het 0°C

/ + Hom 70°C

o20b__ !

L 1 L
0 10 20 30 40 30 &
1 (min)

Fig.1 Kinetics curves of propylene polymerization in the
presence of homo and heterogeneous rac-MeSi
( Ind );ZrCl; catalysts at different polymerization
temperatures  polymerization conditions are same as Table
2)

a} 50T ; b) 70T
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Fig. 2 PC-NMR spectrum of iPP cbtained with supported rac-Me;Si( Ind),Z:ClL
catalyst ( polymerization conditions are same as Table 2; T,=50T)
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Scheme 1  Stereo-irregular of PP obtained with rac-Me;Si{ Ind),ZrCly-based catalyst

Table 3 Microstructure of iPP determined by ?C-NMR analysis

Methyl pentad distributions( % )

1,3in  2.,1-in 2.1 rin

Caualyst
mmmm  fummr  mmr  Ommr Xmrx momr EEET mrr mrmm (%) (%) (%)
Homogeneous 82.0 9.1 0 5.2 1.6 4] 0 0 2.1 1.9 4.4 1.0
Heterogeneous 86.3 6.4 [i} 4.2 1.3 1] 0 0 1.8 0.5 3.7 0.6

Polymerization conditions are same as Table 1;[ At] /[ Zr] = 2000
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STUDY ON PROPYLENE ISOSPECIFIC POLYMERIZATION USING
SUPPORTED METALLOCENE CATALYST rac-Me,Si(Ind),ZrCl,

ZHU Yinbang, XU Junting, FAN Zhigiang, FENG Linxian
{ Department of Polymer Science and Engineering , Zhejiang University , Hangzhow 310027)

Abstract A highly active supported metallocene catalyst for propylene isospecific polymerization was
prepared by immobilization of SiQ, with precontacted compounds of rac-Me;Si ( Ind ),ZrCl, and
methylaluminoxane ( MAO). The influence of [ Al]/[Zr] ratio and polymerization temperature on the
activity , molecular weight (Mw) and polymerization kinetics was investigated. The behavior of this catalyst
was also compared with its corresponding homogeneous catalytic system. It was demonstrated that the active
site of heterogeneous systems was more stable, and the My of the obtained polymer improved apparently in
parallel. The microstructure of iPP produced by two types of catalysts was determined by 13 C.NMR
spectra. It was found that the isotacticity of iPP obtained by heterogeneous systems was higher, its pentad
sequence [ mmmm ] increased to 86.3% from 82.0% for homogeneous systems. Moreover, the
regioselectivity of polymers produced by heterogeneous systems was also improved, the 2, 1-insertion and 1,
3.insertion decreased to 3.7% and 0.5% from the values of 4.4% and 1.9%, respectively for those
produced by homogeneous systems.

Key words Propylene isospecific polymerization, Metallocene catalyst, Supported catalyst,

Stereoselectivity, Regioselectivity



