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Abstract: The morphology and thermal/viscoelastic characteristics were investigated for PLLA/MMT nanocomposite
manufactured by incorporating inorganic nanosized silicate nanoplatelets into biodegradable poly(L-lactic acid) (PLLA).
The XRD diffractogram and TEM image may be regarded as a formation of homogeneously dispersed nanocomposites.
The melting energy(AH.,,) was increased during hydrolysis process because of increase of crystallinity. As MMT played a
role of reinforcing agent, the storage modulus was increase in case of PLLA/MMT nanocomposite, it was well coincided
with our previous results. From SEM image, many tiny pinholes formed by spinodal decomposition were observed on the
surface, and the shape of nanocomposite was maintained during hydrolysis process. In this study, it was shown that the
control of biodegradation rate, thermal/mechnical property was possibile by incorporating MMT.
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Figure. 1. Wide-angle XRD comparing 2M2HT/MMT, pristine PLLA,
and PLLA/2M2HT/MMT nanocomposite.
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Figure 2. TEM image of 2M2HT/MMT platelets in PLLA/2M2HT/MMT
nanocomposite containing 3 wt% of 2M2HT/MMT.

3wt% - Sweeks
1653°C

100.7°C 1065°C 161.6°C

Exeo | 3wt - Oweek 279)g

1543°C V1611 °C

Endo - 109.7°C
Owt% - Dweek 29.7)/g
32.81/g

176.9°C

T v T ' r_ T T
50 100 150 200
Temperature(C)

o+

-50

Figure. 3. DSC thermograms of quenched specimens of pristine PLLA
and PLLA/2M2HT/MMT nanocomposite measured at 10 C/min.
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Figure 4. Plots for storage modulus (a), loss modulus (b), and tan & (c) of
pristine PLLA and PLLA/MMT nanocomposite plotted as a function of
temperature at 5 Hz during hydrolysis reaction at 60 C.

3t PLLA7} PLLAPM2HT/MMT Y=E3Ag 0 9o} g2
ol 25 o)del M PLLARMZHTMMT tHeBgta)gel £aey
Eo] o & RS I & Uk o)== PLLARM2HIMMT 1+
=EAA R sty FElHelE oslilME BAA el A
Ak fFEHel 2R o oiAE HeA AFo] Yy mEot,
ahxul, =43k PLLAS} B8] % uf, PLLA2M2HT/MMT Y23}
AgelM @an § FH A olFelut YH] T2 wstA] = Ao
2 Hel ol2g HetA AE-& PLLAPM2HT/MMT thie B3] 2.0
fr-7713 M 02 AdsE AARNA AFEE FNE 250 o
e Zo® Alggn? A

£33 s ¥ =3 PLLASH PLLAPM2HT/MMT Y23}

Polymer(Korea), Vol. 29, No. 4, 2005



378

Figure 5. SEM micrographs of pristine PLLA [(a) before hydrolysis and (b) after hydrolysis] and PLLA/MMT nanocomposite [(c) before hydrolysis and (d)

after hydrolysis] reaction at 60 C.
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