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Modification of Tencel Fabric Treated with Chitosan(1)
- Change of Dyeing Properties -
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Abstract—Tencel fabric cationized with chitosan can be effectively dyed with anionic dyes. To
investigate the change of dyeing properties of cationized Tencel fabric, some experiments were
performed under the several dyeing conditions with acid and reactive dyes. Whiteness index
decreased with the increment of crosslinking agent concentration. The cationized Tencel fabric was
dyed well by anionic dye such as acid dye, the dyeability of reactive dye was improved by addition
of a little salt without alkali. The dye fixation on the cationized Tencel fabric was increased with
chitosan concentration without electrolyte and alkali. The dyeability of Tencel treated with chitosan
was better than controlled Tencel, especially under the acidic conditions. According to the number
and the types of functional group of reactive dyes, dye affinity of the modified Tencel fabric varied
and wash fastness of acid dye was better than reactive dye.
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Table 1. Characteristics of fabric

Material Tencel 100%
Yarn number 20T x 20T
Weave Twill

Fabric count(ends X picks/inch?) |110 X 74
Weight(g/100cnf) 25
Thickness(mn) 0.674
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Table 2. Molecular weight of N-deacetylated chitosan

Hydrolysis DD(%) M,
0 87.8 1.98%10°
1 9.8 1.82x 10"
2 9.8 1.03x 10"
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Scheme 1. Chemical structure of C. I. Acid Red 88.
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Scheme 2. Dyeing diagram of acid dye.
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Scheme 4. Dyeing diagram of reactive dye.
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Fig. 2. Effect of glutaraldehyde concentration on
whiteness index of the fabrics treated with 0.5%
chitosan.
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Fig. 3. Effect of various chitosan concentrations
on the K/S values of the fabrics dyed with C. L
Acid Red 88(2% owf, 907C).
A. control
B. 0.5% chitosan only
C. 0.5% chitosan/glutaraldehyde/softener
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Fig. 4. Effect of DD of deacetylated chitosan on

the K/S values of the fabrics dyed with C. L

Acid Red 88(2% owf, 907C).

A. control

B. control chitosan/glutaraldehyde/softener

C. 1st DA chitosan/glutaraldehyde/softener

D. 2nd DA chitosan/glutaraldehyde/softener
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Fig. 6. Effect of pH on the K/S values of the
fabrics treated with glutaraldehyde/softener at
various chitosan concentrations ;

(a) control, (b) 0.5%, (c) 0.7%, (d) 1.0%.
(dyeing conditions : 2% owf C. I. Reactive Red
120, Na,SOQ4 10g/ £, 70°C)
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Table 3. Exhaustion and fixation of dyes(R120)
on the fabrics treated with various chitosan con-
centration

Chitosan Exhaustion Fixation

conc.(%) (%) (%)
0 135 10.1
0.5 70.2 66.8
0.7 72.3 66.5
1.0° 786 71.3
0 59.1 487

a : dyed in the absence of alkali and salt
b : dyed with alkali 20g/1 and salt 30g/1
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Fig. 7. Effect of functional group of reactive
dye on the K/S values of the fabrics ;

(a) control, (b) chitosan/glutaraldehyde/softener.
(dyeing conditions : 2% owf C. L. Reactive Red
120, Na;SO4 10g/ £, 70°C)
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Table 4. Wash fastness of acid and reactive dye
of the fabric treated with chitosan

untreated |treated
. alteration of shade 3-4 4-5
acid
dye |staining of ?ldjacent 3.4 1-2
material
. | alteration of shade 5 3-4
reactive
dye |[staining of ngacent 34 1-2
material
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