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Study on Changes in Physical Properties of Polyester Having Aromatic Compound
Treated with Supercritical Carbon Dioxide

Chikara TSUTSUMI*, Tomoya TAKEDA*, Misato SHINOHARA *

Recently, supercritical carbon dioxide (scCO2) has been used to facilitate the uniform distribution of medicine in polymers and for the production of microcapsules.
The scCO:z is relatively hydrophobic and non-toxic and, since it becomes a supercritical fluid at a relatively low temperature, can be used effectively to process
biodegradable polymers with poor thermal stability. We previously attempted to impregnate environment-adaptable degradable polymers with useful compounds,
such as repellents and antibacterial agents using scCOz as the solvent. It is known that physical property such as mechanical and thermal property of polymer change
by scCO treatment, and evaluated how many physical properties of degradable polyesters change before and after treatment in this work. The degradable polyesters
were used poly(butylene adipate terephthalate) (PBAT). Treatment of PBAT films (thickness 100 pm) using scCO2 was conducted inside a pressure-resistant
container made from stainless steel (0.5 L) with stirring (100 rpm), using a high-pressure reaction apparatus at 8 or 14 MPa for 3 h. To investigate the influence of
temperature, the prepared films underwent treatment at temperatures from 40 to 100 °C. The work reported herein investigated the thermal and the mechanical
properties of PBAT to determine the effects of processing temperature. The thermal and the mechanical properties of PBAT films were measured with differential
scanning calorimetry (DSC) and tensile testing machine, respectively. When PBAT film was treated with scCO: at 14 MPa for 3 h, the heat of fusion (AHm) values
of the REVODE increased significantly upon scCOz processing such that, even at 40 °C, the value was increased to 33 J/g. Furthermore, the AHm increased to a
maximum of 48 J/g at 80 °C, followed by a downward trend at 100 °C. The tensile strength was also high when it processed at 80 °C. The young’s modulus was
increased significantly upon scCOz processing at 14 MPa within a wide temperature range.
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Fig. 1 Chemical structure of polyester used in scCO: treatment.
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Fig. 2 Effect of temperature on 7m of PBAT treated with scCOx.
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Fig. 3 Effect of temperature on AHm of PBAT treated with scCOx.
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Fig. 4 Effect of temperature on 7 of PBAT treated with scCOx.
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Fig. 5 Effect of temperature on tensile strength of PBAT treated with

scCOa.
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