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Thermoplastic elastomers (TPES) are a class of copolymer or a physical mixing of
polymers, which consist of materials with both soft segments (elastomer region) and hard
segments (thermoplastic region). Therefore, TPEs show both typical advantages of rubbery
materials and thermoplastic materials. From these advantages, the TPE has a potential to be
recycled because the type of physical crosslinking in TPE is a weak dipole-dipole interaction
or hydrogen bonding, while the crosslinking in a thermoset polymer is a strong covalent bond.
This work aims to study the preparation of TPEs, which are prepared by using polyisoprene
(natural rubber) and chitosan (poly-B(1,4)-2-amino-2-deoxy-D-glucopyranose) as reagent. In
the first step, the epoxidized natural rubber (ENR) was prepared by epoxidation of natural
rubber latex with formic acid and hydrogen peroxide. The level of epoxide content was varied
at approximately 21, 50 and 53 mole%. The ENRs was, subsequently, grafted with chitosan.
The chemical structure of natural rubber, chitosan, ENRs, and TPEs were characterized by
FT-IR and 'H-NMR techniques. FT-IR and "H-NMR spectra confirmed the completion of each
modification step. The two-phase morphology was conducted from thermal analysis (TGA
and DSC) and dynamic mechanical analysis (DMA), The soft segment glass transition
temperature was about —51.67°C and the hard segment glass transition temperature was
between 80°C and 93°C depending on the chitosan content. The two-phase morphology of
TPEs were corroborated by two-step thermal decomposition around 170-300°C and 360-500
°C, which were referred to the decomposition of chitosan (hard segments) and natural rubber
(soft segments), respectively. The morphology consisted of a heterogeneous dispersion of
chitosan in a continuous matrix. The large size of flake’'s chitosan are formed by the
agglomeration of the chitosan particles.
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