ABSTRACT
Bio-sourced polyethylene-like polymers have been synthesized as possible substitutes for commodity polymers derived from fossil fuel feedstocks. Their crystalline and mechanical properties are of interest in the path to developing a more sustainable, circular plastics economy.  . The work focuses on the melting behavior, crystalline structure, spherulitic morphology, and crystallization kinetics of two sets of binary blends of polyesterspolyester blends under different crystallization modes: PE-2,18 / PE-10,18 and PE-4,18 / PE-10,18 in the whole range of composition. These polyesters were chosen for their similarity in melting and crystallization behavior in spite ofdespite the large difference in the length of the diol. Under fast quenching from the melt, a difference in crystallization of less than one degree between PE-4,18 and PE-10,18 led to a large extent of co-crystallization, while differences of fourXX degrees between PE-2,18 and PE-10,18 led to large component segregation upon crystallization. As a consequence of crystal segregation, the pure hexagonal crystals seen in pure PE-2,18 are not observed in the latter blends. Blends of PE-4,18 and PE-10,18 maintain the orthorhombic structure of the pure components, and while. While the orthorhombic crystals of PE-10,18 are unlayered, only fast-crystallized PE-10,18-rich blends lack the signature of correlated symmetry between crystalline ester-ester layers in MAXS, indicative of a large extent of co-crystallization. In both types of blends, the two components segregate segregated under isothermal crystallization. Blends of PE-2,18 and PE-10,18 with larger differences in overall dipolar interactions display the strongest effects of the uncrystallizable component in the isothermal crystallization kinetics and the supermolecular morphology of the faster crystallizable component. Despite isothermal crystal segregation for Blends of PE-4,18 and PE-10,18, isothermal crystallization kinetics and morphology follow characteristics of the major component of the blend. In Summary Overall, this study found that blend compatibility is influenced by the diol length of the components, due to weaker dipole interactions in , PE-4,18 showings greater co-crystallization effects with PE-10,18 compared to PE-2,18. Co-crystallization was highest under rapid cooling, but small fractions of pure components also affected the crystalline structure, as analyzed by X-ray and FTIR techniques. Isothermal experiments confirmed crystal segregation in PE-2-18/PE-10,18 blends and a slight co-crystallization was observed in PE-4,18/PE-10,18 blends.

