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The effect on morphological change of cellulose fibers by

sonochemical-assisted pretreatment of lignocellusic biomass
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Abstract
This research aimed to examine the effect of pretreatment of ultrasonic wave (44-48 KHz for 60 minutes) with
chemicals solution (64% H,SO, by w/v) to the morphological change of the 9 types of lignocellulosic biomass
consisting of rice straw, sugarcane bagasse, corn cob, cattail, water hyacinth, napier grass, artichoke stem, banana
stem and coconut husk. The result showed that the morphology of lignocellulosic biomass was changed by
sonochemical-pretreatment. The result of scanning electron microscope (SEM) showed that the fiber has changed.
Similarly, the results of the Fourier transform infrared spectroscopy (FT-IR) showed the chemical structure of the

functional groups that indicate the composition of fiber such as cellulose, hemicelluloses and lignin by decreasing
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hemicelluloses and lignin functional groups. Therefore, pretreatment with ultrasonic waves in combination with

chemicals were interesting method for applying to fibers prepared from lignocellulosic biomass in the future.

Keywords: sonochemical-assisted pretreatment, lignocellusic biomass, morphological, cellulose fibers
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Table 1 The main compositions of lignocellulosic materials after sonochemical-assisted pretreatment.

compositions of cellulose (%)*

lignocellulosic materials

weight loss rate (%)

before after
rice straw 30.01 £0.05 52.23 £ 0.05 32.22 £ 2.00
bagasse 45.15+0.19 64.30 £ 0.19 29.15 + 3.00
corncobs 45.15+0.19 50.31 +0.59 48.16 + 8.08
cattail 63.15+£0.19 67.15+0.19 43.03 £ 7.00
water hyacinth 24.25+0.84 4425+ 0.84 57.81 £9.00
napier grass 29.59 £ 0.82 59.59 £ 0.82 49.59 = 2.00
artichoke stem 25.15+0.10 29.15+0.10 71.88 £ 7.00
banana leaf 50.15 £ 0.02 52.15 £ 0.02 55.36 = 7.00
coconut husk 43.30 £ 0.11 53.30 + 0.11 23.03 £ 5.00

The results are mean + standard deviations of duplicate analysis. *Composition percentages are on a dry-weight

basis.
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Table 2 The change of colors for lignocellulosic materials after pretreatment.

lignocellulosic materials lightness (L*) red/green (a*) yellow/blue (b*)
fice straw 69.23 + 1.31° 6.36 + 0.48% 23.34+0.56°
bagasse 69.75 +0.17° 7.72+0.38"° 22.23+0.45°
corncobs 76.37 +2.27° 5.05 +0.46' 16.15 + 0.58°
cattail 69.87 +0.39° 7.71+0.11° 26.15+0.18°
water hyacinth 69.52 + 3.06 ¢ 7.26+0.35 "% 20.10 + 0.47 ¢
napier grass 7317+1.20° 6.90 + 0.28° 19.79 + 0.30°
artichoke stem 62.59 +2.07 ° 9.64 +0.59° 24.61+0.50"
banana leaf 7110 £0.70% 5.96+0.11° 19.83 + 1.03°
coconut husk 29.64 +1.23" 10.18 £ 0.14° 14.54 +1.40"
Avicel 86.57 +-0.20° 1.36 £ 0.01° 7.85+0.04°

The results are mean + standard deviations of duplicate analysis. Values followed by different letter

in a column are significantly different (P< 0.05).

Figure 1 The color change of lignocellulosic materials before (1) and after (2) pretreatment.
(A) rice straw; (B) bagasse; (C) corncobs; (D) cattail; (E) water hyacinth; (F) napier grass;

(G) artichoke stem; (H) banana leaf; (1) coconut husk.
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Figure 2 The SEM images of pretreated lignocellulosic materials at 1500 magnification. (A) rice

straw; (B) bagasse; (C) corncobs; (D) cattail; (E) water hyacinth; (F) napier grass; (G)

artichoke stem; (H) banana leaf; (1) coconut husk; (J) Avicel.
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Figure 3 FT-IR spectra for pretreated lignocellulosic materials.
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