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Research on Formulation Design and Precipitate Control of High-Transparency Food-Grade TPE-S Materials
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[ Abstract ] Thermoplastic elastomers of the S-class (TPE-S) demonstrate outstanding application value in food contact applications
due to their excellent elasticity, processability, and recyclability. However, traditional materials suffer from limitations
such as insufficient transparency, poor low-temperature elasticity, and susceptibility to small molecule precipitation,
restricting their use in high-end applications. This study systematically investigates the formulation design and
precipitate control mechanisms of high-transparency food-grade TPE-S materials by integrating blending modification
theory with food contact safety standards. The research focuses on the synergistic regulatory effects of matrix resin
selection on material properties and explores the correlation between additive molecular structures and precipitation
characteristics. Through optimized formulations and processing techniques, a composite system was developed to
achieve simultaneous improvements in performance and safety. The results demonstrate that blending SEBS and PP in a
7:3 ratio, combined with specific toughening agents and antioxidants, yields high-performance TPE-S materials
compliant with relevant safety standards, providing theoretical and technical references for food-grade TPE-S material
development.
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