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Fig. 1 The structure of three different intemat donors: diisobutyl phthalate ( DIBP) ,9,9-bis( methoxymethyl ) fluorine { BMF) and

1, 1-bis{ methoxymethyl ) cyclobutane (CBB)
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Fig. 2 "C-NMR spectrum of 1, 1-bis( methoxymethyl} eyclobutane
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Fig. 3 FTIR transmittance spectra of catalyst and related compounds
a) BMF;b} TiCly/BMF complex ( molar ratio 1:1); ¢) MgCL/BMF
{ comilled for 20 h) ; d) MgClL/TiCL/BMF catalyst
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Table 1 Propylene polymerization performance of Z-N catalysts containing different electron donors

Ti M,

Activity

No. Cat MM, L15(%) Tu(T)
(W%} (= 10*) { x 10° gPP/gli-h)
MgCl, /TiCl, 8.09 56.1 18.5 2.717 75.3 157.9
2 MCL, /TiCL, /DIBP 3.38 67.8 12.6 B.58 92.4 160.7
3t MgCl, /TiC1,/DIBP 3.38 81.3 10.3 7.27 97.7 161.2
MgClL, /TiCL, /BMF 4.91 53.7 .56 8.01 96.0 163.3
5 MgCl,/TiCl,/CBB 7.30 35.4 13.0 9.56 84.1 156.9

Polymerization condition ; Cat {50 + 1 }mg, heptane 100 mL, propylene pressure 0.1 MPa, cocatalyst TEA. n{ A1)/ (Ti} = 40, reaction temperature 407,

polymerization time 30 min; * Without any external electron donor in polymerization; b DDS used as external electron donor; © Isotacticily index of

polypropylene
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Fig. 4 The effect of external doner {DDS) on the performance of Z-
N catalysts for propylene polymerization
a) MgCl,/TiCl,/DIBP catalyst; b) MgCl,/TiCl, /CBB catalyst
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ROLE OF ELECTRON DONOR IN THE POLYMERIZATION OF PROPYLENE
WITH MgCl,-SUPPORTED CATALYSTS

CUI Nannan" ", ZHANG Zhicheng' *, LI Huayi' ?,

CHEN Shangtao' *, ZHANG Xiaofan" *, KE Yucai' , HU Youliang'
(" Key Laboratory of Engineering Plastics, Joint Laboratory of Polymer Science and Materials ,
Institute of Chemistry, Chinese Academy of Sciences , Beijing  100080)

(* Graduate School of the Chinese Academy of Sciences . Beifing 100039}

Abstract  MgCl,-supported Ziegler-Natta ( Z-N) catalysts containing three different Lewis bases ( diissbutyl
phthalate, 9, 9-bis { methoxymethyl) fluorine and 1, 1-bis ( melhoxymelhyl) cyclobutane) as internal donors were
prepared for propylene polymerization. The relationship between the structure of donors and the performance of
catalysts were investigated . The Z-N catalyst containing 9,9-bis( methoxymethyl) fluorine as internal donor and the
related compounds were characterized by FTIR spectroscopy . It was found that the internal donor in the MgCl,/TiCl,/
Donor catalyst system was directly coordinated to MgCl, . The introduction of intemnal donors decreased the Ti content
in the catalyst system, increased the catalytic activity and narrowed the molecular mass distribution of polymers
obtained. The stereospecificity of Z-N catalysts greatly depended on the structure of electron donors. A model of
nulti-active sites on heterogeneous Z-N catalyst was proposed to explain the experimental results.

Key words Propylene polymernization, MgCl,-supported catalyst, Lewis base



