Joui'nal of the Korean Society
of Clothing and Textiles
Vol. 22, No. 4 (1998) p. 469476

G X

Hhe] ﬂﬁMW F2¢ 98E

SELEERE

s o xteof M Aoy M OB

e o5 e - SFa YR b st

Fabrics Dyeing using Natural Dyestuff Manufactured from Chestnut Hulls

Hye-Ja Yoo* * Hai Ja Lee - Jae Hee Lim

*Dept. of Clothing and Textiles, Seowon University
Dept. of Home Economics Education, Korean National Education University

(1998. 2. 6 3 )

Abstract

The natural dyestuff(chestnut dye) was manufactured from chestnut hulls by boiling in 0.
5% NaOH solution and powdering in freeze dryer. To investigate the dyeability and color
fastness, cotton, wool, silk and nylon fabrics were dyed under several conditions using the
manufactured chestnut dye. Dyeing operation was carried in acidic dyebath of pH 4-5
because the chestnut dye is anionic.

Dyeabilities on wool, silk and nylon fabrics were good, especially nylon fabrics were dyed
deeper than others. But dyeability on cotton fabrics was not good.

All the dyed fabrics showed excellent color fastness to crocking. Color fastness to
laundering of them were moderate to good. Also light fastness of them were moderate to
good except nylon. The light fastness of dyed nylon fabrics was as poor as grade 1, But they
could be improved to grade 4 by aftertreatment with gallic acid.
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Table 1. Characteristics of fabrics

. Fabric Count| Thickness Weight
Fabrics  [(Gchsinch) | (mm) | (g/100 cm?
Cotton 72 %80 0.28 0.98
Wool 70X 68 0._28 1.08
Silk 162108 0.23 0.86
Nylon 102X 88 0.11 0.58
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Table 2, L, a, b values of undyed fabrics

L a b
cotton 92.26 +0.10 +0.71
wool 88.03 —1.88 +8.41
silk 90.80 —0.18 +3.13
nylon 92.06 —0.07 +0.02
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Fig. 1. Effects of dyeingperiods on dyeability.
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Fig. 2. Program of the Dyeing Process.

Table 3. Effects of pH on dyeability of fabrics

(4E)
pH
fabrics pH 4 PH 7 pH 10
cotton 6.92 4.71 2.51
wool 12.48 3.4 2.86
silk 10.80 1.67 2.39
nylon 24.36 0.98 0.17
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Fig. 3. Effects of pH on dyeability of nylon fabrics

Table 4. Effects of repeating times of dyeing on

dyeability (4JE)
W o three  four
times| once twice . .

fabrics times times
cotton 6.92 10.06 14.59 17.28

wool 15.43 19.35 26.61 29.32

silk 12.25 15.87 20.00 28.25

nylon 24.36 29.53 35.09 39.41
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Table 5. Effects of concentration of dye on dyeability

of fabrics (4E)
concent-
ration| 1% 3% 5% 10% 15% 20%
fabrics\
cotton 4.01 5.8 6.92 9.76 15.34 18.09
wool 9.46 13.17 15.43 20.41
28.77 31.95
silk 6.32 7.69 12.25 16.08
24.26 28.42
nylon 16.53 19.49 24.36 29.02
36.61 38.29
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Fig. 4. Effects of repeating times of dyeing operation
and concentration of dye on the dyeability of
nylon fabrics.
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Fig. 5. Effects of repeat times of dyeing operation
and concentration of dye on the dyeability of
fabrics.
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Table 6. Effects of aftertreatments on Dyeability

non-mordant tartaric acid gallic acid CuS0, lye
L 81.35 81.38 84.67 78.99 85.98
Cotton +3.18 +3.12 +1.89 +2.71 +1.98
+9.91 +11.78 +9.76 +10.66 +7.16
dE 14.59 15.81 11.94 16.79 9.19
67.59 69.89 68.58 60.43 64.40
Wool a +6.62 +5.74 +6.06 +1.04 +8.76
+23.19 +23.99 +23.78 +16.04 +18.22
4E 26.61 25.09 26.03 28.78 27.70
75.82 77.61 77.14 73.42 76.33
Silk a +4.39 +3.94 +4.06 —1.43 +4.66
b +15.58 +17.92 +17.04 +11.52 +13.08
4E 20.00 20.24 19.95 19.33 18.26
70.58 71.18 71.33 68.46 68.41
Nylon a +7.07 +6.52 +6.52 +7.55 +8.63
b +26.87 +28.70 +28.43 +25.52 +23.65
4E 35.09 36.09 35.79 35.58 34.55
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Table 7. Fastness to lauridering of the fabrics dyed with chestnut hull

mordant
Fastness non-mordant  tartaric acid gallic acid CuS0, lye
to laundering ‘
fading 3 3.5 4 3.5 4.5
cotton staining 5 5 .5 5 5
wool fading 4.5 4.5 1 4.5 4 5
staining 5 5 ‘ o 5 5
silk fafiu_ng 4.5 4.5 4.5 4 5
staining 5 5 5 5 5
nvlon fading 4 4.5 4.5 4.5 5
y staining 5 5 5 5 5
Table 8. Fastness to crocking of the fabrics dyed with chestnut hull
T mordant
Fastness to Cr;gﬁﬁ“ﬁ““‘-ﬁh non-mordant | tartaric acid | gallic acid CuS0, lye
dry 5 5 5 5 5
cotton wet 5 5 5 5 5
dry 5 5 5 5 5
wool wet 5 5 5 5 4.5
fading
silke dry 5 5 | 5 5 5
wet 5 5 5 5 5
dry 5 5 5 5 5
1
nylon wet 5 5 5 5 5
cotton dry 5 5 5 5 5
wet 5 5 ‘ 5 4.5 5
dry 5 5 | 5 5 5
1 f
. woo wet 4 45 4.5 5 4.5
staining 3 i
silk ry 5 5 5 5 5 5
wet 5 5 5 5 5
dry 5 5 . 5 5 5
1
nylon wet 5 5 | 5 5 5

—474—



Vol. 22, No. 4 (1998)

47

Table 9. Grades of Light fastness of the fabrics dyed with chestnut hull

Lighm mordant non-mordant. tartaric acid gallic acid CuS0Q, lye
cotton 3 3 3 4 3

wool 4 4 3 3 3

silk 4 4 4 4 3

nylon 1 1 4 1 1
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