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POLYLACTIC ACID/CASSAVA PULP/CELLULOSE NANOFIBERS/PLA-g-

GMA/COMPOSITES

In this study, cellulose nanofibers (CNFs) were used as fillers in PLA/CNFs
composites. CNFs with a diameter in the range of 12-24 nm and immeasurable length were
extracted successfully from cassava pulp (CP) by submitting to alkali, bleaching, and acid
hydrolysis treatments. In the acid hydrolysis treatment, by using a mixture of HCI/H2SO4
(1:2 v/v) as the hydrolysis reagent, a significant enhancement in degree of crystallinity
without considerable loss in thermal stability of cellulose nanofibers was obtained. With the
same acid type (HCI/H2SO4 (1:2 v/v)), the appropriate acid concentration, acid/pulp ratio,
and hydrolysis time for the acid hydrolysis treatment of cassava pulp was 6.5 M, 150ml/2g,
and 60 min, respectively.

Effects of CNFs content on the crystallization behavior-of PLA/CNFs composites
were studied by synchrotron small angle X-ray scattering (SAXS) technique. In addition,
mechanical, morphological, and thermal properties of composites were also investigated.
The SAXS results showed that with the addition of CNFs, the crystallization rate of
composites slightly increased. However, increasing fiber content from 0.1 to 0.5 wt% did
not result in a considerable change in the crystallization rate of PLA/CNFs composites. A

notable improvement in impact strength of PLA/CNFs composites in relation to that of neat
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PLA was observed. Nevertheless, the tensile strength, elongation at break, and thermal
stability of PLA/CNFs composites did not change significantly compared to those of PLA.
The impact strength of PLA/CNFs composites decreased with increasing CNFs content
while the thermal stability of composites was not influenced significantly by CNFs content.

Glycidyl methacrylate (GMA) was successfully grafted onto poly (lactic acid)
(PLA) by melt mixing method in an internal mixer. The GMA content of 10 wt% and the
mixing time of 10 min were suitable for preparation of the graft copolymer. The elongation
at break and impact strength of glycidyl methacrylate grafted poly (lactic acid) (PLA-g-
GMA) were significantly higher than those of neat PLA.

PLA-g-GMA was used as an effective compatibilizer for PLA/CNFs composites.
With the addition of PLA-g-GMA, the better dispersion of CNFs, as well as the enhanced
interfacial adhesion between CNFs and PLA could be observed. The crystallization rate of
PLA in PLA/PLA-g-GMA/CNFs composites was enhanced considerably compared to that
of neat PLA and PLA/CNFs composites. Moreover, PLA/PLA-g-GMA/CNFs composites
revealed the improved impact strength. Meanwhile, the tensile strength and elongation at

break of composites were slightly improved with the addition of PLA-g-GMA.
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