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Wool Dyeing with Sepia Melanin
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Abstract— Squid ink was purified to melanin powder by repeated treatments with aqueous sodium hydroxide and acetic acid
solutions. The exhaustion dyeing conditions of melanin to wool fabrics were investigated in relation with pH, melanin concentration,
dyeing temperature and time. The melanin was dyeable to cotton and wool fabrics but higher dyeability of the wool was observed.
A K/S of 7 was obtained on the optimally dyed wool fabrics with 5 %owf melanin under pH 4 at 100°C for 60 minutes. Color
fastness to both washing and rubbing was excellent and color fastness to light was also very good probably due to the polymeric

nature of the extracted sepia melanin.
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Fig. 1. Molecular structure of eumelanin'®
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Fig. 2. FT-IR spectra of squid ink powders.
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Fig. 3. UV/Vis absorption spectrum of eumelanin.
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Table 1. Particle sizes of sepia melanin depending on
pH
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Table 2. Effect of dye concentration on color
characteristics of wool fabrics

40°C 80°C
oH average  distribution average  distribution
(nm) (%) (nm) (%)
2,057 12
2 20,767 100 28,019 28
4 241 82 274 74
3,552 18 7,147 26
7 235 66 305 55
8,812 34 46,491 45
3 —@- cotton
—O~ wool
2
o G
4
1 4
0 T/"\'"\"\"
2 4 6 8 10 12
pH

Fig. 4. Effects of pH on K/S of wool and cotton.
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Fig. 5. Effects of pH on percent exhaustion of wool
and cotton.
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Table 3. Effect of dyeing temperature on color characteristics of wool fabrics
Temp.(C) K/S %E L a b AE
60 2.7 40.3 51.5 3.0 9.9 384
80 44 62.1 494 44 13.4 40.7
100 6.6 84.2 435 4.4 12.7 44.7
120 9.6 772 40.1 4.8 134 49.9
Table 4. Effect of dyeing time on color characteristics of wool fabrics
Time. (min) K/S %E L a b AE
5 2.9 42.0 56.7 3.6 13.8 334
10 3.2 65.1 54.8 3.7 129 35.2
20 34 71.0 54.1 3.9 13.6 359
30 3.6 72.4 50.2 3.8 12.6 39.7
60 6.6 84.2 435 44 12.7 44.7
90 52 77.6 48.3 4.1 129 41.7
120 5.1 80.8 49.1 4.8 14.0 41.1
Table 5. Color fastness of melanin—-dyed wool fabrics
Laundering Rubbing
K/S Stain Light
Sh D Wet
ade Wool Acrylic PET Nylon Cotton Acetate Y ¢
2.9 4-5 5 5 5 5 5 5 5 5 5
32 4-5 4-5 5 5 5 5 5 5 5 5
3.6 5 5 5 5 5 5 5 5 5 6
6.6 5 4-5 5 5 5 5 5 5 5 6
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