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A Study on the Effect of CNT on Crystallization Kinetics and Hydrolytic
Degradation of PLA/CNT Composite

Mei-Xian Li", Sung-Ha Kim’, Si-Hwan Kim~, Jong-Kyoo Park ", and Woo-Il Lee™

ABSTRACT

As environmental pollution getting worse, biodegradable materials have been drawn more attention than ever.
In this study, polylactic acid (PLA)/carbon nanotube (CNT) nanocomposites were manufactured via extrusion
molding and injection molding. In order to change the crystallinity, annealing treatment was done for different
time span. Crystallization kinetics of PLA was analyzed by differential scanning calorimeter (DSC), and it was
confirmed that a proper amount of CNT can increase the crystallization rate of PLA. In addition, the presence
of CNT significantly accelerates the hydrolytic degradation rate of PLA, however, it decreases with the increase
of crystallinity. The reason is that degradation may occur in the PLA/CNT interface easily, and the molecular
structure of the composite becomes dense with the increase of crystallinity.
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Table 1 Properties of PLA

Property PLA 4032D
Density 1.24g/cm®
Glass Transition Temp. 60C
Melting Point 165C
T(Cy4
200T

Room temperature

t(sec) >
@

4
T(C)

Eoom temperature

t(sec]'
(b)
Fig. 1 DSC process of PLA and its nanocomposite of (a) annealing free
samples (b) annealing samples.
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Fig. 2 DSC traces of the PLA and its nanocomposite with differential
CNT concentration.
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Fig. 3 DSC thermgrams of the PLA/CNT (0.1wt%9 samples with differential
annealing time.

50

20 - . ) e

s .
> N
= .
s 30 [ -
s ;
g ;
c S
E) P
s 20 o] i
o o
T o
g
.
10 ~ ,
4

Annealing time(min)

Fig. 4 The heat generation of PLA/CNT (0.1wt%g) samples for the
various duration of annealing time.
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(Fig. 1(b)).
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Fig. 7 SEM images of the free annealing PLA/CNT (0.1wt%9 specimens
degraded (a) 2days (b) 4days.
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Fig. 8 Varation of weight loss with hydrolytic degradation.
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