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Abstract

Ethylene/1-olefin copolymers produced with multiple-site-type catalytic systems
typically have broad molecular weight distribution (MWD) and chemical composition
distribution (CCD) because each site type produces molecules with distinct average chain
microstructures. In this work, four strategies for simultaneous deconvolution of MWD and
CCD were investigated to identify the number of site types and chain microstructures
produced on each site type. The simultaneous deconvolution of the complete bivariate
MWD and CCD was found to be the best approach to describe the complete microstructure

of the model ethylene/1-butene copolymers.

In the specific case of two site-type system, a criterion for CCD bimodality was
developed. The proposed criterion was validated theoretically using simulation data and
experimentally using crystallization analysis fractionation (CRYSTAF) and crystallization
elution fractionation (CEF) of ethylene/1-octene copolymer blends. The proposed criterion
was used as a benchmark for describing cocrystallization effects in both CRYSTAF and
CEF techniques. Our results showed that cocrystallization in both techniques is more
prevalent when the copolymer blend has components with similar crystallizabilities, one of
the components is present in much higher amount, and fast cooling rates are used. CEF

was found to provide better CCD estimates than CRYSTAF in a much shorter analysis time.
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