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Swelling and Fibrillation of Lyocell Fibers in
Water and NaOH Solution

Byung Ghyl Min", Young Jin Jeong”, Chang Whan Kim” and Young Sae Oh®
1) Dept. of Textile and Fashion Engineering, Kumoh National University of Technology, Kumi, Korea
2) Dept. of Polymer Science & Engineering, Kumoh National University of Technology, Kumi, Korea
3) Technical R & D Center, Hanil Co., Ltd., Masan, Korea

Abstract : Swelling and fibrillation of two kinds of lyocell, Tencel® and Lyocell®, were investigated using polarizing
and scanning electron microscope (SEM). Tencel® of a representative lyocell showed that loop tenacity which is re-
lated to wrinkle and resilience of fiber does not show significant reduction in wet state. Two kinds of lyocell ex-
hibited surprising degree of swelling in aqueous NaOH solution under free tension. Diameters of Tencel® and Lyo-
cell® swelled up to 670% and 830%, respectively in the range of around 10% NaOH concentration. Molecular orien-
tation estimated by birefringence also reduced remarkably in alkaline solution. Moreover, diameter and birefringence
which changed in alkaline solution did not recovered to original level even after washing and drying. Fibrillation of
Lyocell® fiber observed by SEM seems to be easier than that of Tencel®. In order to understand the difference
between Tencel® and Lyocell®, further study on the structure of the two fibers will be followed.

Key words : Lyocell, Tencel, swelling, fibrillation, alkaline solution.
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Fig. 1. Classification of man-made cellulosic fibers.
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Table 1. Mechanical properties of Tencel® yamn

Tensile properties Loop properties

Dry state Wet state  Dry state Wet state

Tenacity (g/d) 3.8~4.0 3.6~3.8 2.7~3.0 2.4~2.6
Elongation (%) 10.3 14.3 3.0 4.0
Initial modulus (g/d) 68 50 66 53
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Table 2. Change of diameter of Tencel® and Lyocell® in water and
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Fig. 2. Dependence of degree of swelling on NaOH concentration
for the lyocells.
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Fig. 3. Dependence of birefringence of the lyocells on NaOH con-
centration.
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Fig. 4. Recovered birefringence of the lyocells after swelling in wat-
er and NaOH solution followed by washing and drying.
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(C) Lyocell®, before fibrillation
Fig. 5. Fibrillation of Tencel® and Lyocell® fibers photographed by SEM.
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