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In recent years, the development of biodegradable polymeric materials and those derived from renewable sources has become a major research focus in sectors such as packaging and biomedical fields. Notably, poly(lactic acid) (PLA), a biodegradable, biocompatible thermoplastic obtained from renewable sources, has properties similar to polymers produced from petroleum derivatives but with inherent brittleness. The use of thermoplastic polyurethanes (TPUs) as toughening agents in blends with PLA is promising but still dependent on adequate phase compatibility [1]. The compatibilization of blends through the addition of nanoparticles is a strategy that has proven to be effective, especially when achieving their preferential location at the interface, which depends on both thermodynamic and kinetic factors [2]. This study evaluated the influence of incorporating halloysite nanotubes (HNT) as an interfacial compatibilization agent for the 75/25 w/w PLA/TPU blend obtained through melt blending. Two mixing protocols were analyzed: (i) direct mixing of all components, and (ii) preparation of the PLA/TPU blend followed by the addition of HNT; in both cases, the content of HNT added was constant (5 phr). The effects of HNT inclusion and the mixing protocol on the blend's compatibilization were analyzed through thermal (DSC, TGA), rheological (SAOS), mechanical (uniaxial tensile and Izod impact resistance tests), and morphological (SEM) behaviors. Compared to the PLA/TPU blend, the nanocomposites with HNT addition showed greater elastic and viscous behavior in the melt state (higher G' and G''), without significant changes in thermal degradation behavior or degree of crystallinity. The compatibilizing effect of HNT was evidenced by the increase in elastic modulus and tensile strength, without a significant reduction in elongation at break, as well as by the reduction in the dispersed TPU phase size and improved interfacial adhesion observed by SEM. The mixing protocol involving the subsequent addition of HNT proved more effective for compatibilization, indicating a possible influence of the preferential location of HNT depending on the processing route.
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