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Effect of Aluminum Potassium Sulfate Addition on the Color Change in
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Abstract

The primary purpose of this study is to investigate the differences in the characteristics of the mordants,
synthetic aluminum mordants and ash solutions as natural mordants, used in Caesalpinia sappan dyeing.
By introducing aluminum potassium sulfate in the ash solutions, the behavior of the aluminum in the ash
solutions were observed. In the rice straw ash solutions, adjusted to the levels of pH6 and pHI0, the
aluminum potassium sulfate was introduced to achieve various concentration levels. From the analysis of
the ash solution of pH11, K™ and Na" ion concentrations were found to be extremely high, while Al” ion
concentration was 0. The color development in the Caesalpinia sappan dyeing by ash solution mordanting
was found to be mainly governed not by the mordanting actions of the metallic ions but by those of alkali
components. In the case of cotton, the application of pHI10 ash solution promoted reddish color
development compared to the case of non-mordanting, regardless of the aluminum potassium sulfate
addition. In the case of silk, the application of pH10 ash solution increased a* value and decreased b*
value compared to the case of non-mordanting.
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Fig. 1. Brazilin (C.l. Natural Red 24; C1¢H1,0s), the colouring principle of Sappan Wood(Caesalpinia sappan lin.). It
is oxidized in atmospheric oxygen to brazilein (C16H1205), responsible for the red colour in textiles
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Fig. 2. UV-visible spectra of extracted colorant from
Sappan wood according to the mordant
@ Sappan wood extract
@ Sappan wood extract + Aluminum potassium
sulfate
@ Sappan wood extract + Cupric sulfate
@ Sappan wood extract + Chromic acetate
(® Sappan wood extract + Iron sulfate
® Sappan wood extract + Stannous chioride
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Table 1. Specification of fabric specimens

Fiber content (%) 100 100

Weave plain plain

Density Warp 148.8 288.8

(threads/Scm) Weft 132.0 203.4
Warp 31.4's 16.5d

Yarn count

Weft 41.7's 32.7d

Weight (g/m”) 96.9 26.2
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Table 2. Component analysis of rice straw ash solution

{pH 11)
alkali "
Na
Ca
Mg
metallic ion Mn"
Fe"
Al' 0
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Table 4. Color change according to the pH change of rice straw ash solution and the amount of aluminum

potassium sulfate addition{cotton)

Method Dyeing pH and conc. L* a* b AE
Control - 92.5 -0.7 32 -
Non-mordant
Dye - 69.3 9.7 44.4 48.4
0% 70.8 11.7 46.0 49.6
0.5% 64.6 13.2 384 47.0
1% 65.3 13.8 39.3 474
pH6 + N
[AIK(SO).] 2% 63.8 14.1 37.1 46.8
3% 63.6 15.5 36.1 46.7
4% 62.1 159 33.0 45.7
5% 60.2 19.0 30.7 46.8
Mordant Dye
0% 65.7 15.7 42.5 50.3
0.5% 65.0 18.7 39.3 494
1% 64.0 18.3 371 48.2
pH10 + .
3.4 . 9.2 51.2
[ATK(SOu)] 2% 6 21.1 3
3% 60.7 20.6 35.2 49.9
4% 593 18.5 29.6 46.6
5% 57.4 19.6 259 46.4
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Fig. 3. a* change according to the amount of aluminum potassium sulfate addition and the pH change of rice

straw ash solution{cotton)
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Fig. 4. AE change according to the amount of aluminum potassium sulfate addition and the pH change of rice

straw ash solution(cotton)
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Table 5. Color change according to the pH change of rice straw ash solution and the amount of aluminum

potassium sulfate addition(silk)

1 Method | Dyeing |
Non-mordant Control ¥
Dye - 46.0 24.0 464 67.1
0% 480 248 50.1 68.7
0.5% 453 26.8 454 67.9
., 1% 434 27.1 40.7 682
[ All)gfs Ot)z] 2% 42.1 27.3 39.5 66.6
3% 415 282 38.7 67.0
4% 403 28.9 354 66.4
5% 382 33.0 32.5 68.4
Mordant Dye
0% 40.7 295 387 68.1
0.5% 40.0 332 37.0 69.4
. 1% 392 335 359 69.7
[ ;ﬁ}g 04*)2] 2% 39.4 33.6 382 70.6
3% 39.9 32,0 36.4 68.6
4% 39.1 316 34.9 68.2
5% 387 300 342 674
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Fig. 5. a* change according to the amount of aluminum potassium sulfate addition and the pH change of rice
straw ash solution(silk)
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Fig. 6. AE change according to the amount of aluminum potassium suifate addition and the pH change of rice
straw ash solution(silk)
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