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Natural Dyeing of Chitosan-crosslinked Cotton Fabrics(I)
- Turmeric -
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Abstract— For the purpose of standardization and practicability of natural dyeing, the mordanting and dyeing properties
of turmeric was studied. In this study, the colorants of turmeric were extracted with boiling water. Chitosan-crosslinked
cotton fabrics was dyed with aqueous extract of turmeric and their dyeabilities on the fabrics were studied. Additionally the
fastness to washing and light were also investigated. Cotton fabrics were treated with a crosslinking agent epichlorohydrin
in the presence of chitosan to provide the cotton fabrics the dyeing properties of natural dye(turmeric) by the chemical
linking of chitosan to the cellulose structure. The chitosan finishing and durable press finishing of the cotton fabrics occurred
simultaneously in the mercerization bath. The dyeability(K/S), which was obtained by CCM observation, remarkably became
increased when the crosslinked chitosan concentration was higher. Dyeability of turmeric was improved on chitosan-
crosslinked cotton fabric rather than only cotton fabric, while the saturated dyeing time was 20minutes at 60°C. The hue
value indicated greenish yellow with increasing the crosslinked chitosan concentration. And the color fastness to washing and

light was almost the same.
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Table 1. Characteristics of cotton fabric

Material Cotton(100%)
Yarn count 36’sx42’s
Weave plain
Density (threads/5cm) 175%155
Weight (g/m’) 115+5
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Table 28} 2t} ¥8 F&5& 9AA £55 100%
(owh= Al 5 n] 100:19] Eo] 5] = &
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35 F goloz A8t olu o) AAF
& T 5 st Bole Tt =& BEet
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Table 2. Characteristics of chitosan
Degree of deacetylation(%) 99 1
Viscosity(cps) 10}
Ash content(%) 0.5
Protein content(%) 05)

2.3 W& E9] 7|EA 7FalA g

Fig. 1014 B.o] %)= nje} o] 2240l M A1 %8
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EERCR E T
Fabric :
Preparation Dipping Dipping
of chitosan in chitosan in Allali Washing
agueous aqueous solution & Drving
 solution solution 20% NaDH tRoom
Chilosan p~1,5%) Aqueous solufidn Temperaiure)
ECH 0.1~ 10x 10 g:fﬁ o l Crosdinkng
2% Acefic acid ercenzing
Predning
(160T, 2min}

Fig. 1. Preparation process of chitosan crosslinked
cotton fabric.
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Fig. 2. Effect of dyeing time on dyeability(K/S).
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Fig. 3. Chemical structure of curcumine.
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Table 3. Effect of mordant type and chitosan content on color of dyed fabrics

Fiber Mordant

Treatment (Chitosan)

MR

0.5% 1% 15%

Non mordant

Al
Cotton
Cu
Fe
! i} retel Aol 98 x7] GAKES STt
i gk Aol 71918 Ao w AZtET 71 EA §HEFo] T
G I s & S7ketd Zhad 71EAke] AUk widAl el
5 1 S B #gEo] S Alola o] Alel 71
ER ato] AL mi A S AR A A R ko] AAt
7b AAasE Ao w AbRE
N
3k °

0.0 0.2 04 06 0.8 1.0 1.2 1.4 1.6

Concentration of chitosan(%)
Fig. 4. Effect of mordant type and chitosan content on
color difference(AE).
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Table 4. Effect of mordant condition and chitosan content on color characteristics

Color Content of chitosan
Fabric Mordant
factors MR 0.5% 1% 1.5%
L 79.90 79.38 76.70 75.75
Nen a 445 473 282 -1.81
b 51.53 63.26 62.59 63.27
mordant AE - 117 3.4 15
h 94.94 94.28 92.58 91.64
L 79.33 78.16 76.33 76.09
a 376 2.55 121 144
Al b 53.78 52.59 52.68 52.84
AE ; 22 23 0.4
h 94.00 92.79 91.31 91.56
Cotton L 73.20 72.36 70.03 68.00
a 1.49 -1.06 -0.76 020
Cu b 51.54 50.79 50.26 48.60
AE ; 2.8 24 28
h 88.34 91.20 90.86 89.76
L 68.63 66.34 64.19 63.65
a 5.62 6.49 6.78 7.00
Fe b 40.20 39.29 38.19 38.40
AE ; 2.6 24 0.6
h 82.04 80.62 79.93 79.67
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Fig. 5. Probable crosslinking mechanism of chitosan and cellulose.

Table 5. Effect of mordant type and chitosan content on dyeability(K/S)

Fabric Treatment (Chitosan) Non mordant Al Cu Fe
MR 2.3549 2.6666 3.6667 3.1039
0.5% 4.1562 2.6768 3.9865 3.5321
Cotton
1% 4.8436 3.0625 4.6562 3.9199
1.5% 5.2900 3.1495 4.8637 4.1000
o] TR er 7B i A Aad S79
W A ANeA g Fol Qo] ¥
451 ChFig. 7). ol A& 7| EAbo] 7hue WA & 75
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351 of ofa] e AgS AAAZ Aol 7190g AL
2 et

3.0

25 A

20

0.0 0.2 04 0.6 0.8 1.0 12 14 16

Concentration of chitosan(%)
Fig. 6. Effect of mordant type and chitosan content
on dyeability(K/S).
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Table 6. Washing fastness of dyed fabrics
Fiber Treatment (Chitosan) Non mordant Al Cu Fe
Color change 1-2 1-2 1-2 2
Wool 4 4 4 34
Stain
cotton 4-5 4-5 4-5 4-5
Color change 1-2 1-2 1-2 2
0.5% . Wool 4 4 4 34
Stain
cotton 4-5 4-5 4-5 4-5
Cotton
Color change 1-2 1-2 1-2 2
1% ) Wool 4 4 4 34
Stain
cotton 4-5 4-5 4-5 4-5
Color change 1-2 1-2 1-2 2
1.5% ) Wool 4 4 4 34
Stain
cotton 4-5 4-5 4-5 4-5
Table 7. Light fastness of dyed fabrics
Fiber Treatment (Chitosan) Non mordant Al Cu Fe
MR 1-2 1-2 1-2 2-3
0.5% 1-2 1-2 1-2 2-3
Cotton 1% 12 12 12 23
1.5% 1-2 1-2 1-2 2-3
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