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Elucidation of structure-performance relationship in heterogeneous Ziegler-Natta
catalysts based on multilateral characterization of support architectures and
multivariate analyses
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Structural hierarchy over multi-length scales and combination of different
chemical entities are key issues to realize multifunctionality in heterogeneous catalysts. On the other
hands, sophisticated multifunctionality invites complication in catalyst structures, which makes it
extremely challenging to elucidate structure-performance relationships in catalysis. In this study, we
have aimed at comprehensive elucidation of structure-ﬁerformance relationships in heterogeneous
Zielger-Natta olefin polymerization. We proposed synthetic methods to control catalyst structures and a
series of characterization and analytical methods to quantify catalyst structures. Based on multiple
regression analyses combined with a genetic algorithm, we finally succeeded in statistically modeling the
structure-performance relationships.
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