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The Effect of chemical crosslinking in alkaline solution on
fibrillation tendency and dyeability of lyocell fiber
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Abstract : In this research, an effective method for reducing the fibrillation of lyocell
fibers, which are spun from a solution of cellulose in N-methyl morpholine-N-oxide(NMMO),
through consecutive chemical treatments. Undried solution—spun cellulosic fiber was firstly
treated with 10 to 30 wt% of multifunctional crosslinking agents, such as ethylene glycol
poly(3-chloro-2-hydroxypropyl) ether, and then dipped into alkaline solution to introduce
epoxy functions. Finally steam condition was applied to occur a chemical crosslinking in order
to reduce the fibrillation on the surface of fibers. Fibrillation was also reduced significantly by

adding extra Na:SOs in NaOH solution. In addition, Antifibrilllated lyocell fibers show

the

slightly higher dyeability(4 %) to Cibacron Blue without serious reduction of mechanical

properties.
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Fig. 1. Crosslinking mechanism of Lyocell fibers in chemical treatment.

Table 1. Fibrillation Tendency of Chemically Crosslinked Lyocell Fibers under Various Conditions

Treatment condition
Sample Crosslinking NaOH Time PU owf P(‘ibrillat}on
mL/min)
agent (g/L) (g/L) (min) (%) (%)

Control - - 5 - - 234
A-1 15 172.5 17.9 790
A-2 160 34 130 25.4 18.1 835
A-3 92.3 20.3 17.4 850
B-1 15 187.2 15.8 350
B-2 130 254 92.3 20.3 15.8 470
B-3 5 169.2 14.3 695
C-1 15 204.7 12.3 285
C-2 92.3 20.3 25 1954 11.7 270
C-3 207.8 12.5 320

- 171 -



Vol. 27, No. 2 (2010) A7) &AM B3 AsE

B-2 B-3

C-3

Fig. 2. Microphotographs of chemically crosslinked lyocell fibers under various conditions.

Table 2. Fibrillation Tendency of Lyocell Fiber through Chemical Treatment with NaxSO4

Treatment Condition o
— - Fibrillation

Sample Crosslinking | NaOH | NaxSO, Time PU owf (mL/min)

agent (g/L) (g/L) (g/L) (min) (%) (%)

Control - - - - - - 234
D-1 5 205.5 11.9 480
D-2 92.3 20.3 90 15 195.5 12.0 835
D-3 25 189.4 115 830

Control

Fig. 3. Microphotographs of chemically
crosslinked  lyocell — fibers  under
various conditions in the presence of
NazSOs.
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Table 3. The Mechanical Properties and Dyeability of Lyocell Fibers
. Sample Control D-3
Properties

Denier(de) 1.13 1.19

Mechanical Tenacity(g/de) 471 4.84
properties B

(Dry) Elongation(%) 10.62 9.16

Modulus(g/de) 138.26 156.60

Dyeability (%) 85.32 89.12

Swellability (%) 73.90 108.36
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