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The Dyeing Characteristics of Silk by Combination Dyeing of
Gardenia and Sappan Wood

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

Abstract : On the whole the various medium colors were developed by repeat dyeing with different colorants after dye-
ing with one colorant in case of natural dyeing. In this study, however in order to obtain various colors on silk fabrics with
natural dyes, pre-mordanting and combination dyeing were carried out. Metal compounds containing alum, copper and
iron were used for pre-mordants. Gardenia and Sappan wood were used as colorants for combination dyeing. In com-
bination dyeing of Gardenia and Sappan wood, these two natural colorants showed good miscibility in dye bath. The var-
ious colors were obtained according to various metal compounds for pre-mordants and various mixing portion of Gardenia

and Sappan wood.
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Table 1. Characteristics of silk fabric

Counts Fabric density(thread/inch) Weight
Weave )
Warp  Weft Warp Weft (g/m?)
Plain 50D  45D/3 90 63 32
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Fig. 1. Changes in the reflectance spectra of silk fabrics pre-mordanted
with various mordants.
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Fig. 2. Effect of various mordants on the absorbance spectra of color
solution extrated from Gradenia.
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Fig. 3. Effect of various mordants on the absorbance spectra of color
soultion extrated from Sappan wood.
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Fig. 4. Changes in the reflectance spectra of silk fabrics pre-mordanted
with various mordants and dyed with Gardenia.
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Fig. 5. Changes in the reflectance spectra of silk fabrics pre-mordanted
with various mordants and dyed with Sappan wood.
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Fig. 6. Relationship between combination ratio of Gardenia and Sappan
wood and reflectance spectra of none-mordanted silk fabrics.
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Fig. 7. Relationship between combination ratio of Gardenia and Sappan
wood and reflectance spectra of Al-pre-mordanted silk gabrics.
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Fig. 8. Relationship between combination ratio of Gardenia and Sappan
wood and reflectance spectra of Cu-pre-mordanted silk fabrics.
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Fig. 9. Relationship between combination ratio of Gardenia and Sappan
wood and reflectance spectra of Fe-pre-mordanted sitk fabrics.
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Table 2. CIELAB and AE* values of silk fabrics dyed with various mixing portion of Gardenia and Sappan wood by pre-mordanting with
various mordants

Mordant
G/S None Al Cu Fe
L* a* b* AE* L* a* b* AE* L* a* b* AE* L* a* b* AE*
10/0 71.33 1649 7686 74.63 6795 1733 7522 7425 6308 1436 6954 70.12 59.86 137 632 6579
9/1 6872 1697 7276 71.66 6634 18.18 72.04 7207 5473 2054 586 6638 5054 13.06 498 6029
8/2 6571 19.24 6929 70.08 6354 196 66.56 68.58 4679 2441 46 63.74 43.66 13.68 40.5 59.45
73 64.03 2074 69.56 71.36 6128 20.85 61.53 6561 4164 2556 3776 6338 4021 13.14 3408 58.84
6/4 64.65 19.12 683 69.55 59.22 21.52 57.19 6325 3682 2727 294 6444 3475 1157 2459 59.77
5/5 6442 1832 6585 6726 5607 2295 5008 6004 3365 27.62 2493 6588 3054 105 17.36 61.89
4/6 6235 18.59 62.05 649 5297 2514 4556 5968 302 2638 19.19 67.09 294 9.08 12.77 62.16
3/7 60.53 19.71 59.11 63.59 51.53 2665 39.06 5733 269 2432 1461 6864 273 922 998 64.04
2/8 55.23 16.89 50.17 58.55 47.41 28.86 29.93 5993 2522 2234 11.01 6922 2647 933 955 64385
179 56.87 20.12 512 5938 43.89 31.77 2228 58.62 2238 1742 8.19 7042 2381 7.4 461 6722
0/10 5566 27.08 50.85 6250 3863 36.62 1531 64.17 2138 10381 5.12 70.06 222 646 232 68.82

G: Gardenia, S: Sappan Wood

standard silk fabric: L*(90.58), a*(-0.06), b*(6.67)
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Fig. 10. Changes in the hue angle (H°) of silk fabrics dyed with
comination ratio of Gardenia and Sappan wood by pre-mordanting with
various mordants.
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Fig. 11. Changes in the sum of reflectance spectra(%) at each

wavelength os silk fabrics dyed with combination ratio of Gardenia and
Sappan wood by pre-mordanting with various mordants.
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Fig. 12. Changes in the sum of K/S values at each wavelength of silk
fabrics dyed with combination ratio of Gardenia and Sappan wood by
pre-mordanting with various mordants.
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