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Isolation of Nanocellulose Fibres from Oil Palm Trunk Fibres
by Steam Explosion and High-Intensity Ultrasonication

Saowapa Chotisuwan'’, Saowanit Chaisuwan', Kreepol Wannarit', Yupadee Chaisuksan', Jareerat
Roumjaroen'

! Department of Science, Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
94000
*E-mail: csaowapa@bunga.pn.psu.ac.th

Nanocellulose fibres were isolated from oil palm trunk fibres by steam explosion and high-intensity
ultrasonication. The chemical composition of raw oil palm trunk fibres consists of a-cellulose
40.4%, hemicellulose 22.9 %, lignin 18.7 %, extractives 5.7 %, and moisture 12.5 % of dry weight.
Dried oil palm trunk fibres were prehydrolysis treated with sodium hydroxide solution followed by
oxidizing or bleaching with calcium hypochlorite solution. The isolation of nanocellulose fibres was
performed by using high-intensity ultrasonication (20 kHz at 800-1200 W) and steam explosion at
pressure 15 Ib incorporating with oxalic acid hydrolysis. After bleaching, the chemical
compositions of cellulose fibres such as a-cellulose, hemicellulose, lignin, extractives and moisture
content were 93.9-94.7%, 0.5-0.7 %, 0.4-0.7%, 0.1-0.3 %, and 4.2-4.6 % of dry weight,
respectively. It was found that the optimum condition for hydrolysis the oil palm trunk fibres was
hydrolysis with 2 % wt sodium hydroxide solution. The isolation of nanocellulose fibres by using
high-intensity ultrasonication gave higher percentage yield of nanocellulose fibres than steam
explosion process. The isolated nanocellulose fibres from both processes were similar in the
structure.

Keywords Nanocellulose; Oil palm trunk fibres; Steam explosion; High-intensity ultrasonication

ISOLATION OF NANOCELLULOSE FIBRES FROM OIL PALM
TRUNK FIBRES BY STEAM EXPLOSION AND HIGH-IINTENSITY
ULTRASONICATION

Saowapa Chotisuwan'", Saowanit Chaisuwan', Kreepol Wannarit', Yupadee
Chaisuksan', Jareerat Roumjaroen'

!Department of Science, Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
94000
*E-mail: csaowapa@bunga.pn.psu.ac.th

Nanocellulose fibres with 93.9-94.7% a-cellulose, 0.5-0.7 % hemicellulose, and 0.1-0.3 % lignin were
successfully isolated from oil palm trunk fibres by steam explosion and high-intensity ultrasonication.

Keywords Nanocellulose; Oil palm trunk fibres; Steam explosion; High-intensity ultrasonication
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Isolation and Characterization of Cellulose Nanofibers from Oil Palm Trunk by High-

Intensity Ultrasonication

Saowapa Chotisuwan’, Saowanit Chaisuwan, Kreepol Wannarit, Yupadee Chaisuksan,

Jareerat Ruamjaroen

Department of Science, Faculty of Science and Technology, Prince of Songkla University,
Pattani, Thailand 94000

*Corresponding author: E-mail: csaowapa@bunga.pn.psu.ac.th; Tel: +6673313928-50 ext.

1845; Fax: +6673335130

Abstract

Cellulose nanofibers were successfully isolated from oil palm trunk by high-intensity
ultrasonication. Chopped oil palm trunk fibres were chemically pretreated with 2-6 %wt
sodium hydroxide solution followed by bleaching with 3 %wt calcium hypochlorite solution.
The isolation of nanocellulose fibers was finally performed by using high-intensity
ultrasonication at 20 kHz with 800-1200 Watts. The chemical compositions of raw oil palm
trunk fibers and cellulose nanofibers were analysed according bto ASTM methods and
characterized by Foﬁrier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD),
scanning electron microscopy (SEM), transmission electron microscopy (TEM), and
thermogravimetric analysis (TGA). The o-cellulose percentage of cellulose nanofibers
increased up tol 94-95%, with 0.6-0.7 % hemicellulose, 0.5-0.7% lignin, and 0.1-0.2%
remaining of dry weight. The nanocellulose fibers showed 40-50 nm diameters with 41-65%

crystallinity index, and higher thermal stability than raw oil palm trunk fiber.

Keywords Cellulose nanofibers; Oil palm trunk; High-intensity ultrasonication



	

