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Development of Eco-friendly Nanocellulose/PLA/NR Blends

for Biodegradable Packaging
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Mr. Thanawut Molasri

ABSTRACT

This research aims to investigate the feasibility of producing nanocellulose
from cassava pulp and to evaluate its potential as a reinforcing agentin PLA/NR/TPS
polymer blends. The extraction process involved sequential chemical and physical
pretreatments designed to eliminate residual starch, lignin, and hemicellulose.
The findings revealed that soaking cassava pulp in distilled water'at 70°C for 24 hours
effectively initiated starch removal. However, the highest starch reduction of
approximately 76% was achieved by treating the pulp with 5 %wt acetic acid at 80°C
for 10 hours. This reduction was substantiated by Fourier Transform Infrared
Spectroscopy (FTIR) analysis, which showed a significant decrease in the intensity of
characteristic starch peaks at 3,500 cm™ (O-H), 2,900 cm™ (C-H), and 1,100 cm’
(C-0-Q). Scanning Electron Microscopy (SEM) confirmed an increase in fiber porosity,
which facilitated the subsequent delignification and hemicellulose removal stages.
The most effective removal of lignin and hemicellulose was attained using 4 %wt
sodium hydroxide (NaOH) and 4 %wt sodium hypochlorite (NaOCl) solutions. This was
evidenced by the marked reduction of FTIR peaks at 1,510 cm™ (C=C) for lignin and
1,100 cm ™ (C-0-C) for hemicellulose. Furthermore, SEM micrographs displayed
a rougher and more porous fiber surface. Regarding mechanical size reduction,
ultrasonication for 90 minutes was identified as the optimal condition, yielding an

average particle size of 1,369 nm with a uniform size distribution.



