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ABSTRACT : Starch was grafted with maleic anhydride by melt process and then the grafted starch was blended
with poly(lactic acid). The thermal properties of the poly(lactic acid), poly(lactic acid)/starch, and poly(lactic
acid)/ modified starch were observed by DSC and TGA analysis. In the case of poly(lactic acid)/modified starch,
an additional melting peak at 165 C accompanying with 172 C assigned to pure poly(lactic acid) melting
transition was clearly displayed in DSC analysis. Also, smooth decomposition pattern between starch and
poly(lactic acid) was also monitored in poly(lactic acid)/modified starch blend by TGA analysis. The modulus of
poly(lactic acid)/modified starch was 12% higher than that of poly(lactic acid)/starch. The thermal and mechani-
cal characteristics of poly(lactic acid)/modified starch might be due to the enhanced compatibilization between
each components, which was also observed in SEM analysis.

Keywords : biodegradable polymer, maleic anhydride, modified starch, poly(lactic acid).
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Figure 1. IR spectra of (1) starch, (2) maleic anhydride (MA),
and (3) modified starch (m-S, MA content: 10 wt%).
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Figure 2. DSC second heating thermograms of poly(lactic acid)
(PLA), poly(lactic acid)/starch (70:30, PLA/S-30) and poly(lactic
acid)/modified starch (70:30, PLA/m-S-30).

Table 1. Comparisons of Thermal Properties of Poly(lactic
acid) (PLA), Poly(lactic acid)/Starch (70 : 30, PLA/S-30),
and Poly(lactic acid)/Modified Starch (70 : 30, PLA/m-S)

Tg Tc Tml Tm2 Hf
Sample 0y () (T) (0)  (mlimg)
PLA 61.7 - - 170.0 4.42
PLA/S 60.0 109.9 164.1 170.5 23.82
PLA/m-S 60.6 113.7 165.4 171.2 26.67
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Figure 3. TGA thermograms of poly(lactic acid)/starch (PLA/S)
and poly(lactic acid)/modified starch (PLA/m-S) blends.



5322 Lecetal

ggko 7 Wolrk? £ PLAY 355 TollA Esli7} A
zkxlo] 390 Cell o]=2™ <bd #3l7} o] Fojzick PLA/
m-S-58} PLA/S-5 E3H4|2] 12} #3)] &x= ZH2) 3679}
359 T PLAS}H FAIEH €4 A4S Zevh W2 g
o] AES ek EFAAME AR 3 NA &
29l 320 C F-ZolME Eali=Ee F37) A =R
o¥skch. PLA/S-303} PLA/m-S-30 &E3HA|2) &3l A%2 =}
AlE] AR, A= 57 PLAS &3 E=o4 2o
A% FA Fae] WslE #2E 5 IARE 33k A
Folke FA Aot 7 AR £ LX) 2A o &
Wl ZaEe 2 o § olrk ol MAS AtE 74
A7ke] EEhAgl Aol 34" RS A eR ¢
Qo) 7 AEe] 38 23 olufs el 1z E
o] 9l& it PLAS 3| =FA)7] Abolef o A=
3} vk i ikl EAlEs vdrE B3 1=
e ukgo] 7k Ao AlgHr)

23], Figure 45 PLA/S®} PLA/mM-S 314
T 1A AR = Tt W 289 <l
2 7=l B E-S v|wdk a18lolth 43 PLAE 54
MPa2] 94 79} 1050 MPa €355 zH=t} PLAC] A
+ EE A ARe] AHridel wet A == PLASS
e v|w3he 2~5% HEo TFass Vel v
AE2 <5 PLAY v]8led PLA/S7} ARo] el w)
2 dAAHA| FI1eH] =, ol A¥e] A3 AR
g3 Zlor A7 5= glok oy ¥ AR 2
A GG AEEe] olF WA FE2E widse] A
A2} 73 =4 AFle] 7heEh] Wil 4 2de #
A o= PLASYS] E3A PA oA AL =k Sl
w2} gdEo| S 2o s H]lth E=3 MATE ¢
AL gAdEe] vS 2 212 9A AT AH 2

80 1600
701 _
- 1500 3
o 604 > s
= —_— 1400 =
£ 50 O\ S
2 T =1 >  hsoo 3
2 = 5 g
o 304 / 1200 o
= (@]
[ C
E, 204 > /W PLas ) 1100 >8_
"7 —
10 \D +>—rpLam-s | 4000
0 . —

0 5 30 50
Starch and m-S content (wt%)

Figure 4. Comparisons of mechanical strength of poly(lactic
acid)/starch (PLA/S) and poly(lactic acid)/modified starch (PLA/
m-S) blends. :
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Figure 5. SEM micrographs of poly(lactic acid)/starch (PLA/S)
and poly(lactic acid)/modified starch (PLA/m-S) blends.
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