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Natural Dyeing of Chitosan Crossinked Cotton Fabrics

- Gromwell -

Mi-Jung Kwak and Shin-Hee Lee
Dept. of Clothing & Textiles, Kyoungpook National University, Daegu, Korea

Abstract : The purpose of this study is to investigate the dyeing property of gromwell on modified cotton fabric by chi-
tosan. Modified cotton fabrics were manufactured by crosslinking agent epichlorohydrin in the presence of chitosan.
Gromwell colorants were extracted with methanol. Modified cotton fabrics dyed using gromwell were post-mordanted
using Al, Fe and Cu. The dyeability (K/S) and color factors (L, a, b, AE and h) of modified cotton fabrics were measured
by computer color matching. Additionally the fastness to washing and light were also investigated. The dye-uptake of
modified cotton fabrics increased with the dyeing time. The saturated dyeing time was about 10minutes at 50°C. The dye-
ability (K/S) was remarkably increased with increasing content of chitosan because of having a amine group of chitosan.
Modified cotton fabrics were dyed yellowish red by non and Fe mordanting, blueish red by Al and Cu mordanting, respec-
tively. The washing fastness of non, Al, Fe and Cu mordant in the presence and absence of chitosan were increased 1—2,
3—4, 4—>4-5 and 4—4-5 respectively. And light fastness of non, Al, Fe and Cu mordant in the presence and absence of
chitosan were increased 1—-1-2, 1—1-2, 1-2—2-3 and 1-2—2 respectively.

Key words: mordant(v] & Al), cotton(), gromwell(X} %), natural dyeing(H I3 44), chitosan(7] E4F)
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(naphthoquinon)?! A] 3 (shikonin)*]TH(Choi & Shin, 2000).
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Table 1. Characteristics of cotton fabric

Table 2. Characteristics of chitosan

Material Cotton(100%)
Yarn count 36'sx42's
Weave plain
Density (threads/5 cm) 175x155
Weight (¢/m’) 11545
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8-dihydroxy-1,4-naphthoquinone
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Degree of deacetylation(%) 99T
Viscosity(cps) 104

Ash content(%) 0.5
Protein content(%) 0.5%

Table 3. Chitosan content of CEC

Fixed chitosan content Antibacterial properties

Notation into the CEC'(W%) ~ S. aureus K. pneumoniae
CHI 0.0 0 24 33
CHI 0.5 0.65 98.5 99.3
CHI 1.0 0.99 100 100
CHI 1.5 1.33 100 100

CEC  : chitosan crosslinked cotton fabric
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Shikonin derivatives

Table 4. Structure of naphthoquinone derivatives
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Fig. 1. Effect of dyeing temperature on dyeability(K/S).
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Fig. 2. Effect of dyeing time on dyeability(K/S).
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Fig. 3. Effect of chitosan content on dyeability(K/S).
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Fig. 4. Effect of mordant type on dyeability(K/S).
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Table 5. Effect of mordant condition and chitosan content on color
characteristics

color Treatment (Chitosan)
factors MR 0.5% 1% 1.5%
L" 8077 6093 5678 5338
¥ 5.17 1670 1741 1992
0.61 4.52 4.87 5.07
- 233 273 314
6.70 1515 1564 1427
7560 4997 4636 4531
6.33 1453 1485  14.60

AE
h
-
K
Al b -1093  -1720 -17.05  -16.54
AE
h
-
K

Fiber Mordant

Non *
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127 36.8 399 405
30007 31017 311.05 31143

7230 5400 4903 4550

019 054 050 053

Fe b 672 238  -183  -1.60
AE" 11.6 273 322 356
h 8839 28277 28523  288.40
L 7889 5701 5614 5261
a 518 1229 11.07 1199
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AE 40 253 257 294
h 33092 34044 34122 34112
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(AE).
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Table 6. Effect of mordant type and chitosan content on dyeability(K/S)
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Treatment (Chitosan)

Fiber Mordant Amax(NM)
MR 0.5% 1.0% 1.5%
Non mordant 520 0.1812 1.2563 1.6743 2.2184
Al 600(550") 0.3829 2.8482 3.6251 3.8597
Cotton *
Fe 600(510 ) 0.3222 1.4403 1.9913 2.5046
Cu 530 0.2203 1.4341 1.4849 1.9103
* wavelength of second peak
o Aol S7kkE S & S SUthFig 6). 53] 7]|EM Elbo] 7l wEEe dE5s} ] A9l A S
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Fig. 7. Effect of mordant type and chitosan content on dyeability(K/S).
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Table 7. Washing fastness of dyed fabrics

Mordant
Fabrics Non mordant
Al Fe Cu
CHI 0.0 1 3 4 4
CHI 0.5 2 4 4-5 4-5
CHI 1.0 2 4 4-5 4-5
CHI 1.5 2 4 4-5 4-5
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Table 8. Light fastness of dyed fabrics

Fabrics Non mordant Mordant
Al Fe Cu
CHI 0.0 1 1 1-2 1-2
CHI 0.5 1-2 1-2 2-3 2
CHI 1.0 1-2 1-2 2-3 2
CHI 1.5 1-2 1-2 2-3 2
& Zlow AlgEr ik oR vl J|EAE ghgol S7HS
= 283 mj) A ErE FAG G ST =8 AEA
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