Polymer(Korea), Vol. 29, No. 6, pp 557-564, 2005

Poly(butylene adipate-co-succinate)/Thermoplastic Starch E8I=2| SA 1} WxEMN

NS - UEH" - AU - YA - MBB!
AR DRAT S, TNAAT A A SR TE, AT $ATYS
(20054 649 27¢ A<, 2005 94 304 A=)

Physical Properties and Foaming Characteristics of
Poly(butylene adipate~co-succinate)/Thermoplastic Starch Blends

Sang Woo Kim, Joon Hyun Park*, Dae Jin Kim, Hak Sang Lim**, and Kwan Ho Seo"
Department of Polymer Science, Kyungpook National University, Daegu 702-701, Korea
*Technical Research Institute, Aekyung Chemical Co., Ltd, 217-2, Shinseong-dong, Yuseong-gu, Daejeon 305-805, Korea
**Department of Environmental Engineering, Semyung University, Jecheon, Chungbuk 390-711, Korea
(Received June 27, 2005;accepted September 30, 2005)

£5: AES 714237 thermoplastic starch(TPS)E A Z38}3L o] 2 AR & Zeld2H =29 &<l poly
(butylene adipate-co-succinate) (PBAS)?} £ =3}3ith TPSY) 24 2 ko] PBASS] 7[A)3 A3 93 A2 2 A
FB=o] nX= 33 PBAS/PS BWt o] ¥ EAS Fas19dc) A%e] TPS7E A7Mge] wel PBAS/TPS 3
B A%, AE 2 AE9AEE 338 AstEur) ko] FI1EEE FaZe] FalEE AL B TPS
 PBAS E¥I=9 ZA3Ee} JEIALEE W33t PBAS/TPS Ed=ox TPSY] 3| 20 phrd o) H19
TEES VM E SEA7E FojFon, TPS Tfo] F71e4% B w§e wolhr)

Abstract: Thermoplastic starch (TPS) was manufactured and blended with poly(butylene adipate-co-succinate) (PBAS),
which is one of the most popular biodegradable aliphatic polyesters. The effects of the TPS contents on the mechanical
properties, thermal characteristics, and biodegradability of PBAS/TPS blends were investigated. The foaming charac-
teristics of those were also studied. With small amount of TPS, mechanical properties of the blends were largely deterio-
rated and the variations of them decreased with more addition of TPS. In addition, TPS decreased crystallinity and thermal
decomposition temperature of PBAS. The PBAS/TPS foam, having maximum blowing ratio was obtained with 20 phr of

TPS, and their blowing ratio decreased with the further increase of TPS.
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Scheme 1. Chemical structure of PBAS.

Table 1. Formulation of TPS(phr)

Description  Waxy comn starch  Glycerol  Ethylene glycol ~Water
GISTPS 100 50 - 20
GI6TPS 100 60 - 20
EG5TPS 100 - 50 20
EG6TPS 100 - 60 20
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Figure 1. TGA thermograms of PBAS and PBAS mixed with 5 phr of
plasticizers.
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Figure 2. The variations of melt flow index for PBAS and PBAS mixed
with 5 phr of plasticizers with respect to mixing times.
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Figure 3. The variations of tensile strengths for PBAS and PBAS mixed
with 5 phr of plasticizers with respect to mixing times.
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Figure 4. Tensile strength of PBAS/TPS blends with respect to the blend
ratios.
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Figure 5. Elongation at breaks of PBAS/TPS blends with respect to the
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Figure 6. Tear strength of PBAS/TPS blends with respect to the blend
ratios.
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Table 2. Thermal Properties of PBAS/TPS Blends

Description T(TC) AH(mcal/mg)
PBAS 79.7 33.32
PBAS/GI6TPS 40 phr 78.5 2347
PBAS/GISTPS 100 phr 78.2 16.12
PBAS/EG6TPS 40 phr 777 2246
PBAS/EG6TPS 100 phr 76.8 18.61
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Figure 7. TGA thermograms of PBAS/TPS blends with 40 and 100 phr of
TPS.
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Figure 8. Viscosity of PBAS/GI6TPS blends at 140 “C with respect to the
content of TPS.
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Figure 9. Viscosity of PBAS/EG6TPS blends at 140 C with respect to
the content of TPS.
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Figure 10. The degree of biodegradation of PBAS/GI6TPS blends through
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Figure 11. The degree of biodegradation of PBAS/EG6TPS blends
through the landfill test for 2 months.
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Figure 14. Blowing ratio of PBAS/EG6TPS blends with respect to the

blowing time at 170 C.
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Figure 15. Storage and loss Modulus of GI6TPS and EG6TPS at 170 T.
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Poly(butylene adipate-co-succinate)/Thermoplastic Starch

(a) 10 min (b) 20 min

(c) 30 min (d) 40 min

Figure 16. Microphotographs of cross-section for PBAS/GI6TPS foam
with respect to the blowing time(*<15).

() 20 min

(¢) 30 min (d) 40 min

Figure 17. Microphotographs of cross-section for PBAS/EG6TPS foam
with respect to the blowing time(<15).
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Figure 18. Microphotographs of cross-section for PBAS/GI6TPS foam
with respect to the TPS content(<5).
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