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Fig. 1 Scheme of polymerization process A, measuring tank;
B, 5 L polymerization reactor; HW, constant temperature bath;
M, stiming device; SV, electromagnetic valve; Z, show; X,

measure; C, control; P, pressure; R, stirring rate
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Table 1 Polymerization conditions and results of prapylene with homogenous and supported catalysts

Run T(C) [Zr] % 307" (mol/L) A x 10°(gsPP/molZr. h) M, MM, BD(glem’ )
l 70 0.575 55.2 321 2.84

2 70 3.55 5.68 27.62 2.29 0.44
3 70 2.60 4.95 23.8 2.01 0.48
4 70 2.10 3.18 29.43 2.02 0.40
5 60 1.68 2.20 47.82 2.24 0.21
6 60 1.96 3.4

7 60 2.44 7.5

8 60 3.26 9.12

9 60 5.43 12.2

10 50 2.44 3.4 24.99 2.38

11 50 2.13 2.5 34.44 2.03 0.24

Polym. conditions: 1: Homogenous catalyst; Others: supperted catalysts; Stimming rate: 250 ~ 300 min; Prepolym. time: 20 min; Polym. time: 2 h
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Table 2 Results of I3CNMR analysis on sPP

Pentad 1 3 5 10
mmmm — 0.26 0.0%9 0.18
mmmr bt 0.42 0.28 0.37
rmmr 1.37 1.83 1.66 1.72
mmrr 3.8 4.03 3.93 3.89
mmrm 3.10 3.04 2.62 2.95
rmrr 1.50 1.15 1.15 1.35
rmrm 1.86 2.06 1.69 2.27
feied 78.94 78.41 78.37 77.20
mrer 4.46 3.2 3.75 3.36
mrmm 4.90 4.88 6.46 6.70
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Fig. 4 Mormphology of sPP
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Fig. 3 Change of polymerization pressure with polymerization
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a) from homogenous catalyst; b) from heterogeneous catalyst

Table 3 Paricle size distribution of sPP polymerized with homeogenous
catalyst and supported catalyst

Particle size {mm) distribution

Run  BD (g/ml.) D, (>2.8)(%) D,{04~28)(%) Dy{ <0.4}{%)
2 0.48 4.66 94.36 0.018
3 0.40 3.59 95.21 1.20
4 0.45 8.49 89.58 1.92

Polym. conditions: Supported catalysts; Stirring rate: 250 ~ 300 min;
Prepolym. time: 20 min; Polym. time: 2h
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Fig. 5 Morphology of sPP with differmt bulk density
{a) 0.21 g{cm3; (b) 0.24 glch; (c) .40 y'cm’; {d) 0.21 ycms; (e) 0.249‘ch; (f) 0.40 y‘(:m3
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THE STUDY OF SYNDIOSPECIFIC POLYMERIZATION OF
PROPYLENE WITH SUPPORTED METALLOCENE CATALYST

LIU Wei, SUN Chunyan, CHEN Wei, JING Zhenhua
( Research Institute of Petroleum Processing , Beifing  100083)

Abstract The syndiotactic polypropylene ( sPP) with high bulk density and sphere-like was prepared in bulk
process by syndiospecific metallocene catalyst, which was synthesized and supported on silica by ourself . To avoid the
active center of the metallocene catalyst leaching from silica surface that would foul reactor in polymerization, the
blend of methylaluminoxane (MAQ) and metallocene catalyst was deposited on silica treated by MAO first, then
washing three times at least by hexane . The polymerization was carried out in 5 L reaclor. The results verified that the
high polymerization activity and syndiospecification of the metallocene catalyst were preserved after being supported.
The polymerization activity and the pentad ‘concentration of sPP are more than 10° g sPP/molZr+h and 75%,
respectively. The morphology and distribution of sPP particles were modified remarkably. Through studying the
polymerization process, the effects of the polymerization temperature and the catalyst concentration on the
polymerization resulls were inspected including polymerization activity , polymer morpholegy and the bulk density of
polymer. When polymerization activity is in the range of 3 ~ 4 x 10°gsPP/molZr- h, the sphere-like sPP with weight
average molecular weight { M_) between 15 ~ 45 x 10' and the bulk density between 0.35 ~ 0.45 g/em’ was
obtained .

Key words Metallocene, Supported, Polymerization, Syndiotactic polypropylene, Morphology



