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ABSTRACT

In this study, we investigated the thermal properties of corn-starch filled polybutylene succinate-adipate
(PBS-AD) bio-composites. Thermal analysis (TA) is used to describe the analytical method for measuring
the chemical property and weight loss of composite materials as a function of temperature. The thermal
stability of cornstarch was lower than that of pure PBS-AD. As corn-starch loading increased, the
thermal stability and degradation temperature of the bio-composites decreased and the ash content
increased. It can be seen that the degree of compatibility and interfacial adhesion of the bio-composites
decreased because of the increasing mixing ratio of the corn-starch. As the content of corn-starch
increased, there was no significant change in the glass transition temperature (Ty) and the melting
temperature (Twm) for the bio-composites. The storage modulus (E) and loss modulus (EM of the
cornsstarch flour filled PBS-AD bio-composites were higher than those of PBS-AD, because of the
incorporation of corn-starch increased the stiffness of the bio-composites. At higher temperatures, the
decreased storage modulus (E') of bio-composites was due to the increased polymer chain mobility of
the matrix polymer. From these results, we can expect that corn-starch has potential as a reinforcing
filler for bio-composites. Furthermore, we recommend using a coupling agent to improve the interfacial
adhesion between corn-starch and biodegradable polymer.

Keywords: biodegradable polymer, corn-starch, thermal stability, glass transition temperature (Ty),
melting temperature (Tq), storage modulus (E), loss modulus (E")
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Fig. 1. Chemical structure of PBS-AD.
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21. BAME

21.1. 423y 22X

B AT AHSE e 28R (F) SK A
ulzkel -] 9]%k polybutylene succinate-adipate
(PBS-AD)Z AME3I%ith PBS-ADS] ¥Aae 55X
10°, &84 20 g/10 min (190°C/2,160 g) ~12l:
ALE 1.22 glem’ o)A #372E Fig. 19 2t
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AEEHAE () g AZE 200 mesh o4
o 44 AL ABsHom Yo T4 vge
FAZHT(%) : SR 2(%) = T5 : 2501},
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60:402 2 3] EFslAct T ARE NENS
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EE525S 87°CHT} 22 120°CE 2He). 17
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WHE AF JeE 248 tol9 wEa2RE
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A BEA9 Az 234§ Fig. 290 Yehigh
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Fig. 2. Schematic process of compounding of PBS-AD with corn-starch in a twin screw extruding

system.
wel Bykateict.

2.4. ¢

1]9_

Y

. D=2k 2XM(Thermogravimetric
analysis, TGA)

412 Rheometric Scientific TGA 1000
&, NICEM)& AHE-3ted AAjakairh 24
AR B3 F 10~13 mgs -140}"1"’
20 m¢/mine 2 FTHIPLH, FL Fre
20°C/min® & 25°CH-E] 800°C74A] %E§~ %% A7
WA Axsinh Ag F akskE wAE) g
Srel Ha(99.5%9] Ak, 0.5%9) AbA) AelelA
Ags AAEth

2.4.2. NAFANG A (Differential scanning
calorimetry, DSC) &4

NAZEAL A B TAALY] Q1000 (M-&tie
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£ 5~8 mgol Atk Z+zhe] AlE-E -80~200°Ce 2=
WM FAGPer 2 FEF 10°C/min®l}
=3

2.4.3. Hetd™ M A (Dynamic mechanical
thermal analyzer, DMTA) &4

AR BdAle] Hed4 422 Rheometric
Scientific DMTA IV (M-&distul, NICEM)& AH%
gty AA AT AlHe A7]E 10.0 mm (F) X
15.0 mm (7'01)><0 5 mm (F71) 1™, tension mode
oA et 1= -80~200°Ce] == ¢
oA A AEA tq % &5 2°C/mine & 8
Z2ARsgrt. FaE 05 Hz 28la 482 0.1%5
A g3sted A 0}93\1?}.
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Fig. 3. TGA thermograms of PP, HDPE, and
PBS-AD.
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3.1. €5& =AM (Thermogravimetric
analysis, TGA)

Fig. 3& u|¥34d 2¥%12) polypropylene (PP),
high-density polyethylene (HDPE) 18]: A%
7] TEAQ PBS-AD9] R ZA4E B F} &
TF B4 25 BE R 25 F1el
uz} 2de 4F% 74AE F3HE & Uk PP
HDPE 18]35 PBS-ADS] d&& 48 24 3 2
T oA FAE doll AT S 7L E Bl
Atk ol2iE A a8 BEL F8 S s
o] Ak&ol| o3 AjEo] 7l wWEe] 257} F7HE
o me} o} g Aol A ILEA} AMEe] 2K o3
gl ot RENE] Fals o dEAE ¥49 ¥ o
Al EajEo] st A S Dol o) Fas
7] wiEoleta & & ok AR afale 7)EY
Hl2siAd 8-AQl PP, HDPE® I3l ] @& &
ZAAM BaEE @48 B 5 g o)A AEs)
4 LEAL AbEo] BlESY AR o 2e 2
oA mEA} Akl Foff o8 et & 5 gl
of 282 B2 o] & 9loj 1Ex} Ao I
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Fig. 4. TGA thermograms of corn-starch filled
PBS-AD bio-composites.
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Fig. 5. DSC cooling thermograms of corn-starch
filled PBS-AD bio-composites.
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3.2. AXFAIEEA (Differential
scanning calorimetry, DSC) &4
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Fig. 6. DSC heating thermograms of corn-
starch filled PBS-AD bio-composites.
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Fig. 7. The glass transition temperatures (T;)
of comn-starch filled PBS-AD bio-com-
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Fig. 8. The melting temperatures (T) of corn-
starch filled PBS-AD bio-composites.
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(Ratto et al., 1999; Wu, 2003).
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Fig. ©. Storage modulus (E) of corn-starch
filled PBS-AD bio-composites.
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Fig. 10. Loss modulus (E") of corn-starch filled
PBS-AD bio-composites.
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