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Physical properties of water hyacinth fiber for O.E. spinning

water hyacinth/cotton fiber blended yarn
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ABSTRACT

In this study, the compositions of water hyacinth stems and fibers were investigated for
potential as laboratory production of water hyacinth/cotton fiber blended yarn at 50/50 in Open-End
(OE) spinning. Cellulose content of water hyacinth fibers after extraction using decorticated machine
was 53.84%. FTIR spectrum of water hyacinth fibers at 6 months showed low intensity peak of
cellulose and hemicellulose compared to ones at 4 months. Fiber morphology observed by SEM
showed bundle fibers, while fiber morphology observed by microscope showed really wide rumen
and multi-angle surface. Physical properties of fiber found that the size of older fiber was larger than
the young one. Meanwhile, fiber strength and water retention of 4 month fiber were higher than 6
month fiber. The 50/50 water hyacinth and cotton fibers were blended using OE spinning system for
the blended yarn. Tenacity, %elongation and evenness properties of blended yarn decreased when
compare with 100% cotton yarn. The potential usage of the water hyacinth/cotton fiber blended yarn

was appropriated for home textiles and decorated fabrics.
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Table 1 Chemical compositions of water hyacinth stem and water hyacinth fiber.

Chemical compositions Water hyacinth stem Water hyacinth fiber
1. Extractive 28.86 £ 0.13° 8.55 + 0.23°
2. Lignin 4.19 +0.08 3.24 +0.04°
3. Holo-cellulose 54.98 + 0.42"° 76.07 + 0.01°
4. Alpha-cellulose 38.40 + 0.10° 53.84 + 0.20°
5. Hemi-cellulose 16.58 + 0.32° 22.73+0.19°
6. Others 19.05 + 0.11° 3.10 + 0.08"

Different letters (a, b) in the same row mean that the results are significantly different at p < 0.05 by Duncan's Multiple-Range

Test.
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Figure 2 FTIR Spectra of water hyacinth fibers at 4 and 6 months.
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Figure 3 SEM micrographs of cross section (A) and longitudinal view (B) of water hyacinth fiber at 4

months (1000x and 1500x magnification).
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Figure 4 Cross section of water hyacinth fibers at 4 months (investigated under microscope).
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Table 2 Physical and Mechanical properties of water hyacinth fibers at 4 and 6 months.

Properties Age of water hyacinth fibers

4 months 6 months
Fiber fineness (tex) 4.89 +0.33" 4.64 +0.74"
Tenacity (g/tex) 21.19+6.75" 27.69 + 9.02"
Diameter (um) 142.45 + 34.30° 173.65 + 50.28°
Tensile Strength (MPa) 75.35 + 25.24° 43.95 + 10.46°
% Elongation 418 +1.36™ 4.98 +1.33"™
Young's modulus (GPa) 2.95+1.33° 0.68 +0.18°

Different letters (a, b) in the same row mean that the results are significantly different at p < 0.05 by Duncan's Multiple-Range

Test. NS means no significant difference at p > 0.05.
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Figure 5 Water retention values of water hyacinth fibers.
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Table 3 Physical properties of water hyacinth and cotton fiber blended yarns at different ratios.

Water hyacinth / cotton fiber 50/50 0/100
Yarn number, Ne (tex) 10 (59.1) 10 (59.1)
Twist number, turns/inch 15.62 15.62

Mechanical properties

Tenacity, (cN/tex) 7.52 +0.63" 11.10 + 1.50°
Elongation,% 6.56 + 0.68" 7.21 +0.56"
Yarn unevenness

CV of unevenness, % 20.05° 13.00°
Thin places, -50% 581° 2°
Thick places, +50% 886° 20°
Neps, +200% 5139 151"
Hairiness 7.41° 6.36°

Different letters (a, b) in the same row mean that the results are significantly different at p < 0.05 by Duncan's Multiple-Range

Test.
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