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Influence of Supercritical Carbon Dioxide Treatment on Mechanical Properties of Polyesters

Chikara TSUTSUMI*, Tomoya TAKEDA*, Misato SHINOHARA *, Ryouji WATANABE* and
Nao KUWAOKA*

e previously attempted to impregnate environment-adaptable degradable polymers with useful compounds, such as repellents and antibacterial agents using

supercritical carbon dioxide (scCO) as the solvent. It is known that physical property such as mechanical and thermal property of polymer change by scCO2

treatment, and evaluated how many mechanical properties of degradable polyesters change before and after treatment in this work. The degradable polyesters were
used poly(ethylene succinate) (PES) and poly(butylene succinate) (PBS). Treatment of polyester films (thickness 100 pum) using scCO2 was conducted inside a
pressure-resistant container made from stainless steel (0.5 L) with stirring (200 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 mechanical properties of the processed polyester films
were measured with tensile testing machine. The tensile strength of PES was high when it processed at 8 MPa, and PBS was inversely high at 14 MPa. The elastic
modulus was also the similar result. On the elongation, PES and PBS increased remarkably at 8 MPa and 60°C. It tumed out that the mechanical properties of PES

and PBS are influenced by processing temperature rather than the density of scCOx.

1. #8

ABEESRARIT, YR EA ORI O i TR % 8 % 72 JEEE
PEFRAR & B S 4L, IRIROEEMME & KUROIERIMED — >0tk
BaHLTEBY ., 1EROIBEELIZITR S W R HR:
ENTWD Y, BEER iR RFE (scCO2) IR IR EE DS =R
[TV (BL19C) &\ 5 R B B 72, AR % > Cf T
DIVTW S RS A MBI TIZE S L3, E72,
BRAUE S S iAoy (7.38 MPa) = & b AR L W2 %, Hh
HADOIEAOSEE, H%RICEEICRET 2 & CRER IR &
TR o TS B 72, WO REMEN RS S5 5B L
T35 3, FEBPIZ scCOz & W7 HiiE, Afh, EHK, FEE
WAL DIE IR B C TR ET LTV D, R, &K
BHEME o3 L CRAMCHERIECTH B 2 &, BIBERE N F IR
ThHhdZ N, ZV =27 I AN —%FHBYLT H72DD
HEREMEAEE L L CE O TEMFIANER ST 5 Y, scCO2
I E DR EAN IR 90/ NTIEH S TR, Fi-,
Yt OR(LENUE ODBEA L LTHRAESNTWD, BN T

MEIOSEIZBNTH, 7L R Y, ~f /b 7k
NAERL 972 CIRIR < AV BILTW 5,

AT TIE, REEIST MR Y = 27 WML
BMEERSEDRBEE LT scCOz & AW IR IIER B O &F
FeEATH>TND 10, scCO AR Y T AT )VOYMEIZ RITT 5
BRI DT20IT, FIEDET)RIRE CTOBL L 728, M
BeE 2 RIE L, EARREICHT 2B LR, £,
SCCO2 ITESRCIEIZ LV BMENRE L B b7, TO¥
BIZOWTHHAE LT, AT, AU 2T VO L
BRI D R DR Y 2 F Lo 7 % — bk (PES), WU 7
Frrorox—1 (PBS) ZHWz,

2. =&

2-1. &H

AERTIE, RV AT LELT, RI=FLoPhrox
— b (PES) ((¥R) AARfRHE, L) —L SE), R 7FL o
7 vx—h (PBS) (Mfn@sr+ (BF). ©4/—1 1001)

Sk 28 4£.9 /1 20 AZfT (Received Sep. 6, 2016)

SR TR S Y AR} (Department of Applied Chemiistry and Biotechnology, National Institute of Technology, Niihama College, Niihama, 792-8580 Japan)



14

FRETEREHEMPR 5535 (2016)

0 Mn 9.36x10%, Mu/Mn 3.40
o Tm 94.6°C, AHm 55 J/g
o/ Tg-7.1°C
(a) PES (E/S ratio=50/50)
0 Mn 13.2x10%, Mu/M 1.68
O Tm 112.2°C, AHm 86 J/g
o/x Tg-31.2°C

(b) PBS (B/S ratio=50/50)
Fig. 1 Chemical structure of polyester used in scCO treatment.
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Fig. 2 Stress-strain curve for (a) PES and (b) PBS treated with scCO2
in the range 40 to 100°C at 8 MPa for 3 h.
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Fig. 3 Effect of temperature on Tm and AHm of PES and PBS treated
with scCO2 at 8 MPa for 3 h.
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Fig. 4 Relationship between pressure and density of COx.
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Fig. 5 Effect of temperature on tensile strength of PES and PBS
treated with scCO2 at 8 MPa and 14 MPa for 3 h.
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Fig. 6 Effect of temperature on elongation of PES and PBS treated
with scCO at 8 MPa and 14 MPa for 3 h.
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Fig. 7 Effect of temperature on Young’s modulus of PES and PBS
treated with scCO2 at 8 MPa and 14 MPa for 3 h.
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