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Abstract: Thermoplastic starch (TPS) was manufactured and blended with poly(butylene adipate-co-succinate) (PBAS),
which is one of the most popular biodegradable aiphatic polyesters. The effects of the TPS contents on the mechanical
properties, thermad characteristics, and biodegradability of PBAS/TPS blends were investigated. The foaming charac-
teristics of those were also studied. With smal 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 PBASTPS foam, having maximum blowing ratio was obtained with 20 phr of
TPS, and their blowing ratio decreased with the further increase of TPS.

K eywor ds: poly(butylene adipate-co-succinate), thermoplastic starch, biodegradable, polymeric foam, blends.

1 ME 7b @] A gl
5’5], A B8] B AlEe] ol #aL, Bl H®
Fehr]ze] gl me Al vs) M2 7lss 2 44k A7t o9 ADSS 29A7IE Aol dA WA
© IR ANEEA HA5, AdaAEe] 2t o B & ﬂl% EAAE, =AE R A o] AR89 2 dEEEe
At Aeks S5 73 B4, & 744, 8ol Tty o A B AR A0 - = EeERIPg) ol ETelE |
o] HAXAZ AZEY gL AFEC] FHLEAZ A=A (PE) LEA7} FE o FaL itk AN o]E R} HIEed 5
Q‘}iﬁ} ey ARA e dide AR HdantakE Az Azd Aoz $4e9e Fag 4l T sz A==

/‘F‘L’Lﬂﬁol Ak 5 w71 HHetE Ao vt er 1 1o A

257] vl 87485 LdMTIE Fag 9 Tl shubz 14 Aol EeFaES ASTMellA = “dbele]ol, woge], 259t &
11 Atk WA AAA o SRS FURR dhe A8 < A e Agow -F%%H b dojuh=s Sekagrow Aot
Al oigk rAl7E AskEal glal 53] fA el 49 o ik S AR aEake] A, vlaEe] Aade] A w
egk THA7E ojn] theket gEle ddHa glon g2yt B3 o © ol Faxse] glal I TR v gdste] oftjel MEA=
o1 = fle Aolth o3t 7= A7 Ashgel wet Aol Xl vzl osf Zeld Ao Yt = glvk 53 v, A, 4t
AREE AL WA H7| ek Al o FaljEo] S| Al ol #H7lEe] 3] ofEE Aol AdHew AEHY|E

= AAE

A+ B
oAl glom ool mhel ofe] 7B e Al gk

1=
Q= AlEe wEA B UF L7t 343
ksl

To whom correspondence should be addressed. E-mail: khseo@knu.ac.kr 3l

557

Al AR Eejotv]s, Eelg-ele, AU EejolLH
. . 2

Ao ]

S b
o F{u:



o] Aato] 7lEste] F o kel At eE o ok

3, AAIEAZRE AR, AEZ Q2 To] txAoln ol #H
ARTAE P58 ARG S 7 S Wk ofe} 7HE A A
g gk ka1 9lo] ofe] SRR ARgo] ORIl AT i
o] AS- A5 71AH §Ade] Fkstar dlgAde] "WojA)7] wiitel
AA YEAE dAste] d38F D XA ToR AREEY
o= FA3}sit

E3], 48L& vwg &4/ gFoer 98 F e HAEEA
AEEAo] ot 71Ao] AL HEe slet FrHow
TE2 hydroxy groupS 7FAIL Q1AL o]Eo] EARte] gt A
T8 sto] AAAE 2 mEAelth 7|y Sl el diRe] &
ML 220 C o R o] 2uE Ao did x99k Ao A
ol7} gltk. webd th7|¢t Slell e 2EE Fo] Fojx &go] F
A ok mlz GEe duh AT 12, 1wt sl e vjad 4
A FaAgto] dyEo] AnkAl Ariadd FefAEHd &-§F o
ZEAS 7 "ok o83k ANE AR 7143 thermoplasticiza:

O

tion B destructurization)z} shH 7FAA1S o]8-8ke] €84S 100 T
SUA wE= AR Thssith AAwe] ThAas)t Ve gk
food sdience Zoll A Q.2 5k A7tHo] A Ao o5 waid
glrElo 2 2hgslE s At WaE o] gk

718k kel o] MANREARE FA AL kAt vlE] 9
&k Awald A FHE 7 oy vigAde] ofshe

7hgol offal E2l3 5A4o] vitke WS AL ok wha 3
3 AR AR dAaiA vis) AAd ) Aeside 9
oA -8 7 d BEly BAol fsitie RS TR
Atk wEbA 7 aEARE BAE A 7R ) ARl
Zd 9 AAA Aol ThsetnE ol EdEA g thddk A
TF7F A g o] grrt?

2 AT dEAR AALEA Sl M-S THASHA
71 thermoplagic sarch(TPS)E #|Z3lal o]E ARSI A= &
o z=el22] 3h<] poly(butylene adipate-co-succinae)(PBAS) Z314]
£ 2t EA=eink el 224l diste] PBASTPS &7
o] 7IAA B4 94 44 2 AEsL Hb

Soleh, et S5 REAE o) §3to] BTl MESYs) WA

Léi

e

d
oL
O

o

JaS A}

o] E4S ARSI
2. ¥

21 AN H =

H ARolA AHEE el FFAE K AR ZeA AL
poly(butylene adipate-co-succinate) (PBAS, SKY GREEN® SG 2190E) 2
AREBIIT o) FE &3} olt] k< A11H20080 mol/imal)o] =
Y ukgow dE Ao AEAFAE AHESHA &2 Aol
PBASS] Fx& Schemeld] YERJISITE

FE Ao 9lojA PBASE 70 C ¥
Fo ARg-RiT.

AR GEUIIA BsE o5 A8 ALtk PBAS
o WEA] 7hulA| =4 U<l Nippon Ol & Fas/\}"ﬂ"i A z3 dicumyl
peroxide(DCP. Percumyl® D) AF&-algit). 8l 2= ()
%] azodicabonamide(AC)7ll AN ACPE ARESIITE o] HhE

QB 97t o)At A

%=

ol

Z2|H, A297 A6Z, 200551

HO—|—|-C—(CHy)y— C—0—(CHp)4—O———C—(CHy)s—C—O0—(CHy)4|—|—OH
Il

Y

PBAS

Scheme 1. Chemical structure of PBAS.

Table 1. Formulation of TPS(phr)
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Poly(butylene adipate-co-succinate)/Thermoplastic Starch
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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 variaions of tensile strengths for PBAS and PBAS mixed
with 5 phr of plasticizers with respect to mixing times.
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Figure 4. Tensle strength of PBAS/TPS blends with respect to the blend
ratios.
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Figure 6. Tear strength of PBAS/TPS blends with respect to the blend
ratios.



Poly(butylene adipate-co-succinate)/Thermoplastic Starch

Table 2. Thermal Propertiesof PBASTPS Blends

Description Tn(C) AH; (mcal/mg)
PBAS 79.7 33.32
PBAS/GI6TPS 40 phr 785 2347
PBAS/GI6TPS 100 phr 782 16.12
PBASEG6ETPS 40 phr 7.7 22.46
PBASEG6TPS 100 phr 76.8 18.61
120
100 ————=mee — ——
S
S 801
o
S 604
=
5}
< 407 :(lezips 40phr \
9 ****** EG6TPS 100phr
(] 204 —————  GI6TPS 40phr
= — ———  GI6TPS 100phr
07 o —

0 100 200 300 400 500 600 700
Temperature(C)

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 a 140 C with respect to the
content of TPS.
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Figure 9. Viscosity of PBASEG6TPS blends a 140 C with respect to
the content of TPS.
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Figure 10. The degree of biodegradation of PBAS/GI6TPS blends through
the landfill test for 2 months.
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Figure 11. The degree of biodegradation of PBASEG6TPS blends
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Figure 12. The variations of water contact angle of PBASand TPS.
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Figure 13. Blowing ratio of PBAS/GI6GTPS hlends with respect to the
blowingtimeat 170 C.
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Figure 14. Blowing ratio of PBAS/EG6TPS blends with respect to the
blowingtimeat 170 C.
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Figure 15. Storage and loss Modulus of GI6TPS and EG6TPS at 170 C.
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Poly(butylene adipate-co-succinate)/Thermoplastic Starch
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Figure 16. Microphotographs of cross-section for PBASGI6TPS foam
with respect to the blowing time(><15).
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Figure 17. Microphotographs of cross-section for PBASEGETPS foam
with respect to the blowing time(><15).
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