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In this thesis of doctorate, in order to improve the efficiency of production and the physical property of
PP, the magnesium diethoxide (MGE) as a carrier material and various malonate compounds as an internal
donor (ID) of MgCl,-supported TiCl, type catalyst were investigated. The mechanism for MGE particle
growth was considered in detail through model experiments, SEM, TEM, XRD analysis, etc. It was
suggested that MGE particles had the unique layer structure of three generation, and the plate crystals
repeatedly grew and combined with one another to form round MGE particle through the increase in MGE
solubility by the addition of I,, the exfoliation of crystalline lump-like seeds from the Mg surface and the
change of precipitation rate of MGE in the course of reaction. Moreover, new carrier materials involving
the methoxyl group and MCl, (MnCl,, FeC12; CoCl, and ZnCl,) as a different component were synthesized
and it was found that their catalysts had shown a super high activity and produced gigantic spherical PP
particles, respectively. Furthermore, various malonate compounds with different substituents which are
environmentally friendly were synthesized. Considering the molecular volume of ID and the selectivity of
ID adsorption on specific MgCl, face with computer calculation, the optimized malonate catalysts indicated
relatively good isotacticity and activity. Also the mechanism of the active site formation was discussed with
the temperature rising elution fraction of PP obtained, the composition of catalyst treated with AlEt; and

external donor and so on.
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Timary Patticies
Figure 1. SEM and TEM images of a typical MGE carrier material: (A), (B) SEM; (C), (D) TEM image.
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Scheme 1. Mecanism for the particle growth in MGE synthesis.
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Figure 2. Kinetics data and cross-section morphology of PP particles obtained by MGE and MgCl,*
EHA-type catalyst: (A) polymerization rate curves; (B) SEM, MGE-type; (C) SEM, MgCl, EHA -type.
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Figure 3. Addition effect of MnCl, for
the morphology of carrier material and
PP particle: (A) SEM, carrier material,
il (D) without MnCly; (B) optical
microscope, PP, without MnCl,; (C)

OF

SEM, carrier material, with MnCl,;
(D) optical microscope, PP, with
MnClz.
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Figure 4. Relationship between added MeOH/ROH and catalyst performance: (A) activity; (B) BD.
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Figure 5. Relationship between molecular volume of ID and catalyst performance: (A) isotacticity; (B)

activity.
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Figure 6. Modeling of selective ID adsorption to different MgCl, faces and relationship between E.4s(110)

and isotacticity.
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