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A Study on the Combination Dyeing of Cationized Cotton Fabrics
with Gardenia and Sappan Wood

Woo Kyung Sung
Def. of Textile & Fashion Technology, Kyungil University, Kyungsan, Korea

Abstract : This study was carried out to investigate combination dyeing of the cationized cotton with natural colorants
extracted from Gardenia and Sappan wood extract using methanol. To improve dyeing properties of cotton with natural
dye, cotton fabric was pretreated with cationizing agent containing chlorohydrine group in aqueous solution of sodium
hydroxide. On the whole the various medium colors were developed by repeat dyeing with different colorants after dyeing
with one colorant in case of natural dyeing. In this study, however in.order to obtain various colors on cationized cotton
fabrics with natural dyes, pre-mordanting and combination dyeing were carried out. The various colors were obtained
according to various metal compounds for pre-mordants and various mixing portion of Gardenia and Sappan wood. Metal
compounds containing alum, copper and iron were used for pre-mordants.
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Table 1. Characteristics of cofton fabric.
Fabric density

Weave Counts (thread/inch) Weight
(Warp)  (Weft)  (Warp)  (Weft)  (g/m’)
Plain CM 40™' CM 30" 82 66 1155

(‘?H3 CH3
((fuzfucuzblx’-—(CHg)n—-N-*-—cuzfmez 207
Cl OH CHjs H3 OHCl

Scheme 1. Chemical structure of used cationizing agent
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Fig. 1. Relationship between concentrations of dye and K/S values of
untreated and cationized cotton fabrics dyed with Gardenia

20

~—&--unireated cotton fabric

0 50 100 200 300
Concentration of dye(% owf)

Fig. 2. Relationship between concentrations of dye and K/S values of
untreated and cationized cotton fabrics dyed with Sappan wood
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Fig. 3. Changes in the reflectance spetra of cationized fabrics pre-mor-
danted with various mordants
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Fig. 4. Changes in the reflectance spectra of cationized cotton fabrics
pre-mordanted with various mordants and dyed with Gardenia
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Fig. 5. Changes in the reflectance spectra of cationized cotton fabrics
pre-mordanted with various mordants and dyed with Dappan wood
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Fig. 6. Relationship between combination ratio of Gardenia and Sappan
wood and reflectance spectra of none-mordanted cationized cotton fab-
rics
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Fig. 7. Relationship between combination ratio of Gardenia and Sappan
wood and reflectance spectra of Al-pre-mordanted silk fabrics
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Fig. 8, Relationship between combination ratio f Gardenia and Sappan
wood and reflectance spectra of Cu-pre-mordanted cationized cotton-
fabrics
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Fig. 9. Relationship between combination ratio of Gardenia and Sappan
wood and reflectance spectra of Fe-pre-mordanted cationized cotton fab-
rics
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Fig. 10, Changes in the sum of reflectance spectra(%) at each wave-

length of cationized cotton fabrics dyed with combination ratio of Gar-
denia and Sappan wood by pre-mordanting with various mordants
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Fig. 11. Changes in the sum of K/S values at each wavelength of cat-
ionized cotton fabrics dyed with combination ratio of Gardenia and Sap-
pan wood by pre-mordanting with various mordants
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Table 2. CIELAB and AE* values of cationized cotton fabrics dyed with various mixing portion of Gardenia and Sappan wood by pre-mor-
danting with various mordants

Mordant

G/S None Al Cu Fe

L* a* b* C* AE* 1* a* b* C* AE* L* a* b* C* AE* L* a* b* C* AE*
10/0  61.97 7.38 43.68 44,3048,.66 7578 8.42 55.06 55.70 5295 60.28 9 51.74 52.52 5643 5849 261 31.81 31.92 41.75
9/1  56.57 8.06 36.04 36.93 46.71 70.5 11.47 49.65 50.96 50.39 52.1 12.09 41.07 42.81 54.13 51.11 4.08 27.91 28.21 45.67
8/2 53.86 8.71 32.21 33.37 46.67 64.15 14.19 42.3 44.62 4799 44.67 43.89 31.76 54.18 69.33 474 4.42 23.57 23.98 47.06
7/3 5342 949 35.6 36.84 49.04 59,89 17.27 38.35 42.06 49.29 39.4]1 14.76 24.37 28.49 56.67 43.64 4.45 1933 19.84 49.11
6/4  55.04 1045 39.22 40.59 50.43 56,58 18.07 33.94 38.45 4832 34.15 1524 18.58 24.03 60.04 3637 5.45 15.68 16.60 55.35
5/5  50.53 11.07 34.98 36.69 51.23 49.11 20.99 26.95 34.16 51.56 27.39 16.02 12.16 20,11 65.55 32.85 5.18 9.68 10.98 57.97
4/6 4894 4091 27.75 49.43 63.07 46,03 21.92 23.93 32,45 5330 25.29 1555 8.81 17.87 67.18 28.61 4.02 494 637 6190
3/7 6053 19.71 59.11 62.31 63.59 40.1 24.22 19.17 30,89 57.91 22.13 14.7 5.65 1575 6995 25.15 3.58 2435 4.34 6537
2/8  40.77 18.09 2049 27.33 55.27 35.01 26.67 13.48 29.88 62.38  19.64 13.08 3.96 13.67 72.05 2397 4.55 2.07 5.00 66.63
1/9 3452 229 1598 27.92 61.65 29.27 27.98 8.63 2928 67.63 1841 11.57 2.73 11.89 73.01 21.1 414 -0.12 4.14 69.58
0/10 2991 23.89 12,02 26.74 65.67 22.65 25.35 5.26 25.89 72,58 17.51 821 117 829 7347 1945 424 -2.68 502 71.46

G: Gardenia, 5: Sappan Wood
standard cationized cotton fabric: L*(90.31) a*(-0.92) b*(5.01)
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Fig. 12. Changes in the hue andgle(H ")of cationized cotton fabrics dyed
with combination ratio of Gardenia and Sappan wood by pre-mordanting
with various mordants
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