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Impregnation of Environment-adaptable Degradable Polymers with Organic Compounds
Using Supercritical Carbon Dioxide

Chikara TSUTSUMI*, Kazuyuki ORO**, Kazuaki HATA** and Tsutomu NAKANISHI**

W have developed environment-adaptable degradable polymers into which useful compounds, such as repellents and antibacterial agents can be incorporated.
As reported previously, the incorporation of such reagents differed greatly in the experiment using the same polymer. In order to investigate such different
incorporation for different reagents, the impregnation experiments were conducted using the fundamental organic compounds under scCO, (40°C, 20 MPa) for 3
h. Acetaldehyde, ethanol, acetic acid, ethyl acetate, phenol, toluene and naphthalene were used for the model organic compound. Five kinds of commercial
degradable polymers and five kinds of synthesized poly(L-lactide) random copolymers were used as the polymer made to impregnate the compounds. Random
copolymers of L-lactide (L-LA) with ¢-valerolactone (VL), e-caprolactone (CL) and tetramethylene carbonate (TEMC) were synthesized at various monomer

ratios using [Sn(oct),] as a catalyst at 150°C for 24 h without solvent. In the impregnation experiment, these newly synthesized copolymers exhibited higher
content of the compounds than those of commercial polymers: poly(butylene succinate) (PBS), poly(butylene succinate adipate) (PBSA), poly(butylene adipate
terephthalate) (PBAT) and poly(ethylene succinate) (PES). Furthermore, among these synthesized L-LA random copolymers, random copolymer of L-LA with

TEMC showed the highest incorporation of the organic compounds.
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Formula 1. Chemical structure of commercial polymers.
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Table 1. Properties of biodegradable polymers.

Polymer My?  MyM,?  Tp”  AHY TP

x10° °C Jg °C

PBSA (50/40/10) 64 172 967 856 -412

PBS (50/50) 132 168 1118 1293 -312
433,

PBAT (50/26/24) 4.4  2.33 282  -313
123.8

PES (50/50) 94 340 946 699 -68

PLLA 106 158 1480 343 565

PLACL(92/8) 75 168 1527 249 483

PLACL(79/21) 7.9 1.49 138.6 215 36.5

PLAVL(91/9) 47 138 1602 398 413

PLATE(91/9) 93 140 1346 205 510

PLATE(81/19) 103 142 979 51 418

a) Determined by GPC. b) Determined by DSC.
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Fig. 1 Incorporation of acetaldehyde into degradable polymers.
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Fig. 2 Incorporation of ethanol into degradable polymers.
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Fig. 3 Incorporation of acetic acid into degradable polymers.
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Fig. 4 Incorporation of ethyl acetate into degradable polymers.
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Fig. 5 Incorporation of toluene into degradable polymers.
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Fig. 6 Incorporation of phenol into degradable polymers.
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Fig. 7 Incorporation of naphthalene into degradable polymers.
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Fig. 8 Incorporation of organic compounds into degradable

polymers.
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