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Fig- 1 Kinetic curves of gas—phase Fig- 2 Kinetic curves of slurly
polym erization of ethene polymerization of ethene
:m(PE)= 2.0g; : V( )= 100 mL,
m [Al(i-Bu); = 1. 8 mmol,m (Ti)= 0. 021 mmol, m [Al(i -Bu); ]= 1. 8 mmol,m ( Ti)= 0. 021 mmol,
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Tab. I The fundamental properties of SM M G-2 catalysts
w o / Vel
Si0, Mg Cl Ti Ti 3 (m** g") (10° W)
SM 75 25 7.5 -3 35 59 105~ 120 50~ 57
M G2 0 18.0 54. 4 6- 7 55 69 70~ 85 L& 2.0

% 2 SM, MG2AMEFC HR o951 R "
Tab. 2 The results of polymerization of ethylene with SM and M G-2 catalysts

/ / (20~ 200 )
w(Ti) Mo » B
(g g ) (kg I77) w (PE)
SM-01 1.9 8500 0.29 94. 7
SM -02 3.0 7500 0.30 95.6
MG-2-01 7.2 3000 0.26 94. 3
MG-2-02 6.8 2 800 0.28 9.5
SM-03 1.9 9 400 0.25 96. 7
SM 04 3.0 6 300 0.25 9. 6
MG-2-03 7.2 8 400 0.23 96. 0
MG-2-04 6.8 8 600 0.24 9. 1
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Fig- 3 SEM of SM(a) and M G=2(b,¢) catalyst
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Tab. 3 The result of image analysis of catalyst particles of SM and
MG-2 and corresponding polymerization product PE particles

SM M G2
d F'm di ld s ldmin d P m di ld dmax ldmin
31 1. 402 4.1 33 1. 524 7.0
247 1. 295 4.6 263 1. 540 9.0
> SM d 31tm, dlds MG2
" SM . SM dmax /dmin M G_2 "
SM ) )
2 . SM S 02 s
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Studies on Highly Active Catalysts for the
Gas-Phase Polymerization of Ethylene

Zhang Qixingx Wang Haihua Wu Qing Lu Zejian Lin Shangan

Abstract Two kinds of highly active catalysts composed of TiCk-Si02-MgCL-AlRs ( SM)
and Mg-RX-TiCk-AlRs (M G-2) for the gasphase polymerization of ethylene were stud—
ied- The mass friction of Ti, the surface area of catalysts and catalytic activity in SM and
MG-2 are Do~ ¥o , @ ~ P by mass, 105 120, 70~ 85 m’ /g, the mass of PE catalyzed
by 1 g of Tiin onehouris3. 0~ 5.7, 1. 8 2. 0 kg, respectively. Kinetic curve of ethylene
poly merization with SM is decadent and that with M G2 is steady. The influence of catalyt—
ic properties on gas-phase polymerization of ethylene were discussed. The morphology of
catalyst particles of SM and M G-2is studied by SEM and image analysis. The average val-
ue of particle diameter (d), the ratio between major axis and minor axis of the particle
(di/ds) and the ratio between big and little particle diameter (dwax /duin) of the SM M G2
catalyst are 31* m, 33/ m, 1.402, 1.524and 4.1, 7.0, respectively. The corresponding
values d, di /d-, dw ldwin of polymerization product for SM and M G-2 catalyst are 247 m,
263+ m, 1. 295, 1.540 and 4. 6, 9. 0, respectively. The results indicate that the quality of
SM catalyst is good.

Keywords supported catalyst, ethylene, gase—phase polymerization, particle morphology

*  Institute of ,Polymer Science, - Zhongshan University, Guangzhou, 510275, China



