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Dyeability of Silk Fabrics with Machilus thunbergii Cortex
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Abstract

This study investigates the methods of the natural dyeing of silk fabrics with Machilus thunbergii cortex

extract. After the dyeing of silk with a Machilus thunbergii cortex extract, the dyeability of the Machilus
thunbergii cortex extract was evaluated with the dyeing time, concentration, temperature, the numbers of
repeated dyeing, the pH of the dyebath, the changes of the K/S value, and surface colors by the methods
of mordanting and color fastness. The effective dyeing conditions with silk fabrics were at a concentration
of 120g/L, the dyeing temperature at 80°C, and the dyeing time for one hour ten minutes. The effective
number of repeated dyeing was three times. The dyeing operation was carried out in a neutral dyebath of
pH 7. The K/S value was higher in most of the pre-mordants (except the Sn mordant) and a high K/S value
was shown in the copper pre-mordant, The colors of the silk fabrics with Machilus thunbergii cortex were
of various brown shades. The color difference was distinct when using the Fe-mordant and the colorfastness

of all the dyed samples was low; however, the dry cleaning fastness was excellent at the 4-5 grade.
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Table 1. Characteristics of silk fabric

i S Density (threads/inch i
Fiber Thickness Weave ensity (threads/inch) Welggn

(mm) warp weft (g/m”)
Silk 0.19 plain 270 235 72.4
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Fig. 1. KIS values according to the dyeing time and
concentration of Machilus thunbergii cortex.
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Fig. 2. KIS values according to the dyeing temperature
and concentration of Machilus thunbergii cortex.
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Fig. 3. KIS values according to the repeat-numbers
dyeing of Machilus thunbergii cortex.
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Fig. 4. KIS values according to the pH of dyebath of
Machilus thunbergii cortex.
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Fig. 5. K/S values according to the mordanting method
(mordant 4%, o.w.f.).
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Table 2. Color changes of silk fabrics dyed with Machilus thunbergii cortex by mordant conditions

Pre-mordanting Post-mordanting
Mordants| L* a* b* AE*y, H v/iIC L* a* b* AE*y H v/iC
None 53.85 13.12 23.07 4750 | 5YR |5.5/53 53.85 13.12 23.07 4750 | 5YR |55/53
Al 55.07 13.08 22.38 46.15 7.5YR |5.49/42 | 56.18 14.05 24.08 46.18 | 4.5YR |5.6/5.6
Cu 42.38 1843 22.30 59.06 | 6.3YR |4.24/45 | 49.84 14.56 2091 50.71 74YR [4.97/4
Fe 34.47 4.97 7.30 6124 | 54R |3.42/-3.2]- 35.57 243 5.05 59.90 | 3.8R |3.52/-14
Sn 57.04 15.55 24.26 46.04 | 4.1YR |5.69/58 | 55.06 15.74 2297 47.25 5.1YR (5.48/5.1
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Fig. 6. KIS values according to the dyeing Machilus
thunbergii cortex and mordanting conditions.
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Table 3. Colorfastness of dyed silk fabrics

Fastness Washing Dry cleaning
Light Stain Stain
Mordants Fade on ey Fade — o
Without mordant 2 2 4-5 4-5 4-5 4-5 5
Al 2 2 45 4-5 45 4-5 5
Pre Cu 34 23 45 4-5 4-5 4-5 5
Fe 2-3 2 4-5 4-5 4-5 4-5 5
Sn 2 2 4-5 4-5 4-5 4-5 4-5
Al 2 2 4-5 4-5 4.5 4-5 5
Post Cu 3 2 4-5 45 4.5 4-5 5
Fe 3 2 4-5 4.5 4.5 4-5 45
Sn 2 23 5 4-5 5 5 5
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