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With the growing awareness about cleaner surroundings, using natural materials in
textile dyeing has been developed recently. In this way, in this research, one of the
galls of the oak tree named Sichka was selected as a sample of cultural waste, and the
optimal conditions of wool dyeing were investigated for the first time. The results
show that sichka is a vast source of polyphenolic and tannins compounds and then
can be considered an excellent candidate for wool dyeing and produced outstanding
antibacterial properties. Results indicate that for the conditions used in our
experiments, the optimum dyeing conditions are dye concentration of 45 % at the
temperature of 80 °C, time of 60 min, and pH of 4.5. The results also show that the
wheat barn and citric acid were used as the bio- mordants to increase the affinity of
wool yarns to the dye extract and improve dye fastness properties. It provides an
excellent way to protect the ecosystem as much as possible and a space for new

businesses with value-added.
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Figure 1: Effect of dye concentration on color strength value measured
at 390 nm (dyeing temperature= 80 °C, dyeing time = 60 min, pH = 4.5).
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Figure 2: Effect of pH on the color strength value measured at
390 nm (dye concentration = 45% owf, dyeing temperature= 80 °C,
dyeing time = 60 min).
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Figure 3: Effect of dyeing temperature on the color strength value

measured at 390 nm (dye concentration = 45% owf, dyeing time = 60 min,

pH=4.5).
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Figure 4: Effect of dyeing time on the color strength value measured
at 390 nm (dye concentration = 45% owf, dyeing temperature= 80 °C,
pH=45).
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Figure 6: Effect of wheat barn and citric acid bio-mordants on
reflectance spectra of the wool yarns in dyeing process with Sichka

extract.
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Figure 5: Effect of wheat barn and citric acid bio-mordants on color
strength of the wool yarns in dyeing process with Sichka extract.
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Figure 7: Ester and amide Bonding mechanisms between wool fiber and citric acid mordant.
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Figure 8: Hue angle and chroma of wool samples dyed with Sichka
extract.
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Table 1: Color Values, color difference, and color strength of wool yarns dyed with Sichka at optimum conditions.

Plain yarns 80.55
2 Only dyed 50.64
3 Wheat barn pre-mordanted 47.73
4 Citric acid pre-mordanted 44.16

1.041 17.119

11.243 38.852 38.35 - 21.91
11.955 37.816 40.31 3.17 22.43
11.637 34.793 41.82 7.66 23.34
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Figure 9: SEM micrographs of the various wool samples.
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Table 2: Light and wash fastness of wool yarns dyed with Sichka .

Light Fastness | Wash Fastness | Cotton Staining

Only dyed 5
Wheat barn pre-mordanted 6
Citric acid pre-mordanted 6

4 4.5
4.5 4-5
5 5
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Figure 10: The bacterial reduction rate of dyed wool yarns before and
after 5 washes (samples 2 and 4 in Table 1).
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Figure 11: Images of antibacterial activity of various wool yarns.
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