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Improvement of Heat Resistance and Plastic Processability

of Biodegradable Polymer (The First Report)
KIMURA Toyotsune ’ ,JUEMURA Satoshi >, ADACHI Shigehiro ™ and YASUDA Norihiko ?

Recently Poly Lactic Acid resin (PLA) has been in the spotlight because it is biodegradable polymer and bio-based

polymer. However, pure PLA is lack of heat resistance and the Plastic Processability. Those causes depend on PLA

being hard to crystallize.

In order to improve crystallization of PLA, some nucleating agents and accelerating agents of the crystallization were

examined. As a result, the addition of the talc to PLA increases heat resistance of PLA. Furthermore, molding

processability was improved because the crystallization time was shortened greatly by adding the talc.
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Table 2 Preset Temperature Program (Non-Isothermal)

Start — Limit Rate Hold

Process
[1C] [‘C/min] [min]
1st Heat 30 — 220 10 10
1st Cool 220 — 50 1 10
2nd Heat 50 — 220 10 10
2nd Cool 220 — 50 1 10
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Fig.1 Preset Temperature Program (Non-Isothermal)
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Table 3 Preset Temperature Program (Isothermal)

Start — Limit Rate Hold
Process
[1C] [*C/min] [min]
Ist Heat 30 — 220 20 5
Ist Cool 220 — 125 200* 30 (60)
2nd Heat 125 — 220 20 5
2nd Cool 220 — 115 200%* 30 (60)
3rd Heat 115 — 220 20 5
3rd Cool 220 — 105 200* 30 (60)
4th Heat 105 — 220 20 5
4th Cool 220 — 95 200%* 30 (60)
Sth Heat 95 — 220 20 5
5th Cool 220 — 85 200%* 30 (60)
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Fig.2 Preset Temperature Program (Isothermal)
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Fig.3 Non-isothermal Crystallization of DSC

MO, SM. OSM £ 130°CHHiED RN A b, B—2
WZEET D DIX 105 CHHET T, 90CH 720 £ TRED L,

TUITRIR R I EAE £ U BAE D KE | a3k T
THRELREV, fLOFELENZ EB50n5, 20
K274 T—%BET D LTI EREEE S,
IRINTH XN DGAENRBBEETH o7,

FEm LR LR — 2 BEOBRE R LI O
Figd TH 5, Z 2 TPLA OFEFLEEIIENTH Y | PLA
IZHOWTIE 7 ey LTV,

MO, SM, OSM iZ#& B L& 30~35mI/mg, FEffb e —
IR 100~105CRETT 4 7 —IZ L2 EMILEA LR
LRV, TR BITHNTE LY 2L O (TI, T2,
T3) IFfsE LEE T 5~10ml/mg DI, Kb e — 27
FETHRI20C D LR N R v, EES R E L2 &35y
ND, AT OREZEE, RENKEWIF EE TR LR
IREL 2D,

45
oTl
"o T2
Eaq0 | %
3 T3
£
]
w
=
ml‘ﬂ.
1‘:!135 MO
A SM
POSM
30
90 100 110 120 130

fERILE—VREC]
Fig.4 Heat of Crystallization (Non-isothermal)
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Fig.5 Isothermal Crystallization of DSC(OSM)
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Fig. 6 Isothermal Crystallization of DSC
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Fig.7 Isothermal Crystallization of DSC(Talc)
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