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Abstract— This study investigated the mordanting effect of natural mordants such as camellia ash,
bean chaff ash and pyrolignite of iron(Iron(11) Acetate) on silk fabrics dyed with green tea extracts.
Experimental variables include the conditions of extraction and dyeing, and types of natural mordants.
Inorganic ion contents in natural mordants were analysed by Induced Coupled Plasma Atomic Emission
Spectrometer. In the ash Al, Fe, Si and Mn were in % unit, Cr and Ni were detected in ppm unit,
and in the aqueous extracts of the ash all the metal ions were in ppm unit. On the other hand, fairly
high content of Al(2.13% ) in camellia ash extract and Fe(7.91%) in the aqueous extracts of pyrolignite
iron were detected. The absorbance intensity of green tea extracts in UV-Visible spectrum increased
with the temperature and time of extraction. The maximum absorption wavelength of the extracts appeared
at 272.5nm and 210.5nm. The K/S values of silk fabrics dyed with green tea extracts were increased
with temperature and time of dyeing. Surface color of silk fabric dyed with green tea extracts was 9.1YR,
but it was changed from 7.9YR to 7.5YR by camellia ash extract and 7.4YR to 6.4YR by bean chaff ash
extract with increase in mordant concentration. Pre-mordanted and post-mordanted fabrics with pyrolignite
of iron were changed from 14YR to 1.1R and 7.2P to 4.2P, respectively.
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Table 1. Characteristics of silk fabric

Yarn counts Density(per cm) Weight
Ends Picks Ends Picks (g/m’)

Plain 21D 21D 563 39.8 26

Weave

ash), F72tA 2 (Bean chaff ash), % (Pyrolig-
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Table 2. Specific gravity, Baumé degree and
pH of the natural mordant extracts

Item
Mordants Spgr. Bé pH

Bean chaff ash extract 1046 6.35 109
Camellia ash extract 1038 5.28 132

Pyrolignite of Iron*

{Iron(II1) Acetate] 1026 3.66 3.10

*Pyrolignite of Iron{(Iron(II) acetate) was pre-
pared on the base of natural products as follows ;
70g of rusted iron nail was added in 1L vinegar(fe-
rmented rough rice), after boiled for 20min and
then left it for two weeks at room temperature.
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Table 3. Metal ion contents of natural mordants by using Induced Coupled Plasma Atomic

Emission Spectrometer.

Metal i
e on Al Cr Fe Mn Ni

Mordants

Bean chaff ash 0.580 % 30.140ppm 0361 % 0.141 % 21.290ppm
Bean chaff ash extract 3.579ppm 0.057ppm 0.360ppm 0.057ppm 0.034ppm
Camellia ash 3.093 % 32.680ppm 0171 % 0.780 % 57.81ppm
Camellia ash extract 2130 % 0.322ppm 0.276ppm 0.504ppm N. D.
Iron rust 0357 % 0012 % 43270 % 0.180 % 0.008 %
Pyrolignite of Iron 3.267ppm  6500ppm  7.910 % 3.78lppm  4.791ppm

[Iron(II) Acetate]
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Fig. 1 UV-visible spectra of the green tea
extracted with distilled water in the
extract temperature range, 40~ 100C.
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Fig. 2 UV-visible spectra of the green tea

extracted with distilled water in the

extract time range, 40~ 140min, at 80C.
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Fig. 3 Reflectance spectra of silk fabric dyed
with green tea extracts in the dyeing
temperature range, 40~100C, for 100
min.
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Fig. 5 Reflectance spectra of silk fabrics dyed

with green tea extracts in the dyeing
time range, 40~180min., at 80TC.
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Fig. 6 Relationship between K/S and dyeing
time at 80T.
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Table 4. Changes in L, a, b, AEab value and Munsell color system of untreated and silk fabrics

dyed with green tea extracts by pre and post mordanting

Treatment L a b AE,, (H) W) /(C)

Untreated silk 101.78 -0.07 1.49 0.00 - - -

Silk fabrics dyed with 81.72 429 19.88 0.00 9.1YR 8.4/3.6

green tea extracts

Mordants  conc(%)

20 76.85 6.31 18.99 462 78YR 8.0/3.9

: 40 76.62 6.29 18.82 4.82 78YR 8.0/3.8

Ca"(’e”“; 60 76.52 6.12 18.28 4.98 7.8YR 8.0/3.7

ash(pre 80 76.23 627 18.80 5.10 79YR 8.0/3.8

100 76.11 6.35 18.12 6.23 78YR 8.0/3.8

20 73.16 8.71 21.77 9.55 75YR 7.7/4.8

Camellia 40 70.09 945 2342 13.58 7.7YR 7.4/5.3

Coost) 60 69.56 9.22 23.29 13.79 77YR 7.4/5.3

ash(post 80 68.07 9.58 22.98 14.89 7.7YR 7.2/5.3

100 67.27 9.84 21.88 15.61 76YR 7.1/5.3

20 68.87 6.89 17.09 13.40 7.4YR 7.3/3.7

40 68.17 6.99 17.14 14.08 7.4YR 7.2/3.8

Bea"( Ch:;ff 60 67.90 7.06 17.16 14.35 74YR 7.2/3.8

ash{pre 80 67.73 7.12 1724 1451 74YR 7.2/3.8

100 67.69 7.14 17.30 1455 7.4YR 7.2/3.8

20 61.32 11.41 21.31 2041 64YR 6.6/5.4

40 60.26 11.65 21.66 21.67 65YR 6.5/5.6

Bea’(’ Cha)ff 60 59.36 12.07 22.36 23.14 6.6YR 6.4/5.9

ash(post 80 59.17 12.29 22.85 23.78 6.7YR 6.4/6.0

100 58.78 12.04 2245 24.35 6.7YR 6.4/5.8

20 62.92 3.96 4.29 24.60 14YR 6.8/1.4

Iron plasma 40 62.79 4.15 1.58 26.93 38R 6.7/1.3

(ore) 60 62.62 4.09 143 27.00 25R 6.7/1.3

pre 80 61.78 4.00 113 27.89 LIR 6.7/1.3

100 61.66 4.02 1.02 27.53 LIR 6.7/1.3

20 68.57 5.18 —3.77 29.39 7.2P 7.3/2.1

40 68.53 5.32 —455 30.15 6.5P 7.3/2.2

lm? plajma 60 68.12 5.44 ~543 3L15 5.8P 7.3/2.4

post 80 69.97 521 ~6.82 31.81 4.2P 7.4/2.6

100 69.84 5.01 —7.04 29.43 4.1P 7.4/2.7
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