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ABSTRACT: The work aims to better understand the chemical reactivity between hemicellulose and fibrillated cellulose
during processing, and to create an alternative possibility for using bagasse xylan biopolymers in materials and products.
With bagasse fiber as raw material, fibril fibers were prepared by mechanical method and then treated by NaOH. The fi-
brillated fiber suspensions and cellulose films were characterized by fiber length analyzer (FLA), laser particle scattering
(LPS), contact angle analyzer (CA), water vapor transmittance analyzer (WVTR), scanning electron microscopy (SEM),
and X-ray diffraction (XRD). The composition, particle size and electrical charge of treated cellulose suspensions, as well
as the morphology, structure and properties of cellulose film were investigated. After the treatment by NaOH with a con-
centration more than 10%, the content of hemicellulose decreased by about 6%, the crystalline area of cellulose changed,
and the stability of fiber suspension greatly decreased. When the hemicellulose content was more than 20%, the cellulose

film showed excellent water vapor barrier and hydrophobic properties, with the contact angle of 94°+4°. Both the interac-
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tion between hemicellulose and fibrillated fibers of bagasse and the substitution reaction of hemicellulose side groups

have significant influence on the composition, structure and properties of cellulose materials.
KEY WORDS: hemicellulose; fibrillated fiber; hydrophobicity; bagasse
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Fig.1 Particle size distribution of fibrillated fiber film treated
with different concentrations of NaOH
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Tab.1 Particle size, hemicellulose and fine fiber content of fibrillated fibers treated with different concentrations of NaOH

iy A2 i 3 i

R YRR RE (L) /mm £F4E 5

K E /mm YN 4E TR A %

NaOH(0%) 22.433 0.21
NaOH(2.5%) 21.764 0.21

NaOH(5%) 19.631 0.22
NaOH(10%) 15.976 0.23
NaOH(15%) 15.081 0.22
NaOH(20%) 14.477 0.24

0.36 59.8
0.38 60.27
0.39 56.9
0.4 54.33
0.36 56.55
0.45 55.53
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Fig.2 X-ray diffraction of fibrillated fiber film treated
with different concentrations of NaOH
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Tab.2 Zate potential and crystallinity of fibrillated fibers
treated with different concentrations of NaOH

B ﬁf%%‘ﬁ Zeta AL/ FAIRAEEU

% mV %

NaOH(0%) 22.433 ~16.2 69
NaOH(2.5%) 21.764 ~14.4 72
NaOH(5%) 19.631 ~11.2 71
NaOH(10%) 15.976 ~13.0 69
NaOH(15%) 15.081 -10.7 66
NaOH(20%) 14.477 -9.8 66
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Fig.3 SEM image of fibrillated fiber film treated with different concentrations of NaOH
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