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Summary

The greatest utility of polyolefin catalysts in industry is realized when they are used in gas phase and slurry phase reactors.  For use in these industrial reactors, olefin polymerization catalysts must be heterogenized.  Currently, this is accomplished by supporting the metal catalysts and co catalysts on silica or magnesium chloride.  Although widely used and economically attractive, silica does present some disadvantages on an industrial scale, especially in the case of metallocene and single site catalysts.  These disadvantages include non-sphericity which leads to significant attrition and reactor fines and potential reactor fouling, and difficulty in using with highly active transition metal / boron activated catalyst systems.  Additionally, the final produce polyolefin is often non-spherical affording poor morphology and bulk density and contains inorganic residues that can cause gel formation in polyolefin films.

            We have developed porous polymeric materials that can be used as supports for  polyolefin catalysts. Our approached named the Active Catalyst Matrix (ACM) involves the chemical reaction of a catalyst component with an organic polymer substrate to form the active catalyst matrix.  The approach is compatible with many catalyst and activator systems. With the ACM system, spherical, 50 micron porous polymer particles are produced by the suspension polymerization of divinylbenzene in the presence of various porogens. These  porous polymers containing residual vinyl groups which are then reacted with either the catalyst or activator prior to olefin polymerization. Using both borate and aluminoxane activators with zirconium metallocene complexes, high activities and excellent morphology are obtained. 
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