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Table 1 Propylene polymerization with Cp” Ti(0-C4H,s-CI-P);/MAO

Run Temperature{ °C) nafny [Ti] x 10* {mol/L) Aetivity x 10" (gPP/molTi-h) "M, x10"* "M M,
1 20 300 2.0 4.83 43.4 -
2 25 300 2.0 8.82 69.8 -
3 30 300 2.0 16.5 40.3 2.8
4 40 300 2.0 trace - -
5 30 400 2.0 58.7 60.4 2.5
6 30 450 2.0 55.4 54.0 -
7 30 500 2.0 43.2 53.4 2.6

Polymerization conditions : Propylene pressure = 0.13 MPa; Polymerization time = 60 min; Solvent: toluene

° Determined by intrinsic viscosity; ® Determined by GPC (at 120°C)
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Fig. 1 Kinetics curves of propylene polymerization with

Cp" Ti{ 0-C4 H,-Cl-P);/MAO
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Table 2
polymerization with Cp " Ti( 0-CsHy-Cl-P};/MAQ at the early stage of

Results of M, versus polymerization time for propylenc

Run5
Polymerization time{min) M, x10°% MM,

2 8.1 1.8
4 *32.8 1.8
6 *38.9 1.7
8 444.0 1.7
10 45.7 1.5
20 ’52.8 -

Polymerization conditions are the same as Run5.

*~¢ Determined by GPC (at 40% ) ; f Determined by intrinsic viscosity
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Fig. 2 Plot of M, #s a function of polymerization time
for propylene polymerization with Cp " Ti{ 0-CgH,-C1-P);/
MAO

Polymerization conditions are the same as Run3.
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Fig. 3 GPC curves of polypropylenes obtained with Cp" Ti-
(0-C¢ H,-C1-P); /MAQ
a) 2 min; b) 4 min; ¢) 6 min; d) § min; e) 10 min

Polymerization conditions are the same as Run5 .
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Fig. 4 Sketch of ascending-depressing kinetics curve
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Table 3 In(V,-V,) versus & — ¢,

§ = b (in) 0 5 0 15 20 5 30

Run3 4.76 4.4 3.73 2.73 1.89 1.13 0.26
In(V,- ¥V,} RunS 5.54 4.66 3.83 3.14 2.45 - -
Run7 4.31 4.22 3.86 3.52 3.02 2.61 -
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Fig. 5 Plots of In(V, ~ V,) versus t — t,,,
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STUDY ON KINETICS OF PROPYLENE POLYMERIZATION WITH A
11°-PENTAMETHYLCYCLOPENTADIENYLTRI-p -CHLOROPHYNOXYTITANIUM/
METHYLALUMINOXANE SYSTEM

ZENG Yongjun, ZHU Fangming, LIN Shang’ an
( Insittute of Polymer Science , School of Chemistry and Chemical Engineering , Zhangshan University, Guangzhow 510275)

Abstract A titanocene complex of 7’ -pentamethylcyclopentadienyltri- p-chlorophynoxy-titanium[ Cp* Ti (0-C,H,-

Cl-P), ] was used in combination with methylaluminoxane { MAQ )} as cocatalyst to catalyze propylene

polymerization. The effects of polymerization conditions such as temperature and AT molar ratio (ny/ny) on

catalylic activity and molecular weight of polypropylene obtained were investigated. It was found that under the given

polymerization conditions the molecular weight of polypropylene increased as the polymerization proceeded at the

early stage,and the molecular weight distribution remained narrow (M, /M, = 1.5 ~ 1.8}, which displayed the

behavior of quasi-living polymerization ; while the bimodal GPC profiles indicated a multi-site system at the early

stage. In addition, a kinetics equation was presented to study propylene polymerizations at the depressing stage of

polymerization rate, and the depressing coefficients under various conditions were obtained. With the depressing

coefficient , the polymerization rate could be estimated at any time of the depressing stage.

Key words Titanocene complex, Methylaluminoxane, Kinetics of polymerization, Depressing coefficient



