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Combining the properties of parent homopolymers can, in principle, be achieved by random copolymerization. However, when the materials are semi-crystalline, a complex behavior can result. The structure and properties of semi-crystalline random copolymers (i.e., PA-ran-PB) will be a function of their chemical structure. Three general cases have been described in the literature: (a) Isomorphism is obtained when the chemical structures of PA and PB are very similar, and total inclusion of both comonomers in the crystal lattice or miscibility in the crystalline state is obtained. (b) On the other extreme, when the chemical structures are very different, the behavior is dominated by the exclusion of comonomer PB from the crystal lattice of PA and vice-versa, i.e., total exclusion behavior. (c) Isodimorphic copolymers represent the most exciting cases, that exhibit an intermediate behavior, where partial inclusion of comonomers is allowed, and crystallization can occur in the entire composition range. Isodimorphic copolymers are characterized by displaying a pseudo-eutectic point when the melting point is plotted as a function of composition. A crystal structure characteristic of PA forms to the left of this point, and a PB-type crystal structure to the right of this point. The existence of this pseudo-eutectic point implies that the melting temperature can be tailored by the composition of the copolymers, as well as their crystallinity, crystal structure, and mechanical properties. Such versatility makes isodimorphic copolymers ideal materials for a wide range of applications, from biodegradable films (in the case of copolyesters), thermoplastic elastomers, hot-melt adhesives, or tough semi-crystalline polymers. This seminar will present the effects of chemical structure, molecular weight, and composition on the structure, morphology, nucleation, and crystallization for a wide range of biodegradable isodimorphic copolyesters and copolycarbonates.
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