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Pretreatment, isolation and characterization of

nanocellulose fibers from oil palm trunk
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Abstract

Nanocellulose fibers were successfully isolated from oil palm trunk fibers by steam
explosion at pressure 15 lbin~* and high intensity ultrasonication at 20 kHz with power 800-
1200 watts incorporating with chemical pretreatment. Dried oil patm trunk fibers before
consisted of 40.4% o-cellulose, 23.0% hemicellulose, 18.7% lignin, 5.7% waxes, and 12.5%
moisture (dry weight). For steam explosion method, dried oil palm trunk fibers were treated
with 2, 4, and 6 % wt NaOH solution to hydrolyzed waxes and impurities of fiber surface
before steam explosion. The highest percentage of a-cellulose after pretreated with 2 % wt
NaOH solution was 70.0. The oil palm trunk fibers were then bleached with 3 % wt Ca(ClO),
solution, isolated by steam explosion, and hydrolyzed further with 5 and 11 % wt oxalic acid
solution. For high intensity ultrasonication method, the oil palm trunk fibers were pretreated
and bleached with the same chemicals as steam explosion method before irradiated with
high intensity ultrasonication. The chemical composition of nanocellulose fibers obtained
from both isolation methods were nearly the same. The a-cellulose percentage increased up
to 93.8-94.7%, while hemicellulose, lignin, waxes, and moisture decreased to 0.5-0.7, 0.4-0.7,
0.3-0.1, and 4.6-4.2%, respectively. The high intensity ultrasonication method gave higher
percentage yield of nanocellulose fibers than steam explosion method. The diameter of
nanocellulose fibers was around 20-50 nm with more than 400 nm length, crystallinity index
increased up to 41-65% and higher thermal stability (DTG,,,, around 304-345°C) than raw oil
palm fiber. The oil palm trunk raw material was then scaled up to 500-1000 g and pretreated
with 2 % wt NaOH solution. These fibers were isolated by steam explosion method, also
bleached with 3 % wt Ca(ClO), solution, and hydrolyzed with 5 % wt oxalic acid solution to

obtain nanocellulose fibers.



