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Abstract

Project Code : TRG5380001

Project Title : Preparation of cellulose whiskers from rice straw and sugarcane bagasse to
reinforce chitosan nanocomposite films

Investigator : Dr.Suteera Witayakran and Wuttinant Kongtud (Kasetsart Agricultural and Agro-
Industrial Product Improvement Institute, Kasetsart University)

E-mail Address : aapstr@ku.ac.th

Project Period : 2 Years

The preparation and characterization of cellulose whiskers from agricultural residues,
rice straw and sugarcane bagasse, were conducted. Herein, cellulosic fibers from rice straw
and sugarcane bagasse were extracted by using the developed environmentally friendly
method, oxygen/organosolv process. Then, cellulose nanowhiskers were prepared from the
obtained cellulosic fibers by acid hydrolysis at different hydrolysis temperatures (35 °C and 45
°C) and times (30, 45, 60, and 90 mins). The effects of hydrolysis temperature and time on the
structure and properties of prepared cellulose whiskers were examined by SEM, TEM, XRD
and FT-IR spectroscopy. Cellulose nanowhiskers in form of Cellulose | and Cellulose Il were
obtained when hydrolysis temperature was 45 °C and 35 °C, respectively. Then, the cellulose
nanowhiskers of rice straw and sugarcane bagasse obtained from the optimal hydrolysis
condition in both form were applied as nanofiller to reinforce chitosan nanocomposite films.
These nanocomposite films were prepared by solution-casting technique with different ratios of
cellulose whiskers and chitosan. The effects of whisker content on the structure, morphology,
and properties of chitosan nanocomposite films were characterized by SEM, XRD, FT-IR
spectroscopy, tensile testing, and water vapor transmission rate testing. With increasing
nanowhisker content from 0 to 10 wt%, the tensile strength of the composite film increased and
the water vapor transmission rate decreased. Therefore, 10 wt% of cellulose nanowhiskers was
enough to improve the film strength. The results also indicated that cellulose nanowhiskers in
form of Cellulose Il provided better strength enhancement than in from of Cellulose I.
Furthermore, the rice straw nanowhiskers provided the higher tensile strength in comparison

with the sugarcane bagasse nanowhiskers.
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