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The Effect of Supercritical Carbon Dioxide Treatment on Enzymatic Degradability of Polyester
Chikara TSUTSUMI*, Ryousuke IKEDA*, Nobuki HAYASE* and Katsuhiko NAKAGAWA*

W have been investigating about the influence affect degradability on enzymatic degradation of polyester treated with supercritical carbon dioxide (scCOy).
The present work assessed the degradability of poly(butylene succinate adipate) (PBSA), as well as its thermal property before and after processing. PBSA which
was easy to be degraded with enzymes was used as polymer. Treatment of PBSA films of thickness 100 um with scCO2 was performed inside a stainless steel
pressure-resistant container (0.5 L) with stirring (100 rpm) in a high-pressure reaction apparatus at 40°C and 14 MPa for 3 h. Lipase CA was used for enzymatic
degradation of PBSA. Lipase CA was dissolved in 50 mM phosphate buffer (pH 7) at 5 U/mg polymer of concentration, and the solution was exchanged every
40 hours to maintain enzyme activity. The enzymatic degradation was carried out in a phosphate buffer at 37°C with shaking. Untreated PBSA was easily
degraded with lipase CA, and 45% of the original mass remained after 120 h. PBSA processed with scCO2 was degraded more rapidly, the remaining weight
indicated 38% after same time. Tg of PBSA was increased from -42.6°C to -39.9°C after treatment, resulting that scCO: processing appears to uniformly contract
polymer chains in the amorphous region. It is considered that the closer packing of polymer chains affected degradability of PBSA.
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Table 1. Properties of biodegradable polyesters

Polymer @ Ma®  Mw/Ma®  Tm®  AHn®  Tg9
x104 °C Jig °C

PBS (50/50) 13.22 1.68 1132 753 -33.1

PBSA (50/40/10) 6.42 1.72 93.6 53.2 -42.6

a) Composition of polyester was determined by 'H NMR. b)
Molecular weight was determined by GPC. c) Thermal property
was determined by DSC.
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Fig. 1 Change in Tm for enzymatic degradation of PBSA treated
with or without scCO2 (40°C, 14 MPa, 3 h) with lipase CA.
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Fig. 2 Change in Tm for enzymatic degradation of PBS treated
with or without scCO2 (40°C, 14 MPa, 3 h) with lipase CA.
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Fig. 3 Change in AHm for enzymatic degradation of PBSA treated
with or without scCO2 (40°C, 14 MPa, 3 h) with lipase CA.
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Fig. 4 Change in AHm for enzymatic degradation of PBS treated
with or without scCO2 (40°C, 14 MPa, 3 h) with lipase CA.
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Fig. 5 Change in Ty for enzymatic degradation of PBSA treated
with or without scCO2 (40°C, 14 MPa, 3 h) with lipase CA.
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Fig. 6 Change in T for enzymatic degradation of PBS treated with
or without scCOz2 (40°C, 14 MPa, 3 h) with lipase CA.
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