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Abstract

made dyes toward the last period of 19 century. Intensive study exertions in the area

of natural colorants are viewed as eco-friendly likewise these need aid renewable
what's more biodegradable; are skin friendly and might be useful for the health of the wearer.
Natural colored matters obtained from natural assets of animals, plants, minerals, and
microbial sources were utilized for coloring different kinds of textiles. Natural colorants
might be utilized for coloring most kinds of natural fibers they could additionally be used to
color most of synthetic fiber.

l ] tilizing natural colouring substances started to decline after the revelation of man-

Polyacrylic, viscose, and wool fabric were dyed with tea using a mordant Aluminum sulphate
Al,(SO,)s. Factors affecting the dyeing properties such as temperature, time of dyeing bath,
L: R and environmentally friendly mordant were used in different concentrations. Colour
strength (K/S) was measured for dyed samples.

Keywords: Natural dye, fabrics, mordant

1-Introduction plants, and minerals, [8]. Natural dyes extracted
from plants, animals, and minerals are now
promoting green chemistry in textiles [10], this is
because natural dyes have [12, 1 ] a lot of medicinal
benefits [2]. More than 1000 species of yarns. The
same denim cloth can be combined with ring-spun
and rotor-spun yarns. [4-6] are found as a source of

natural colorant around the globe which is widely

In recent years, the dyeing and printing textile
industry must go towards developing new
technologies to save water and energy to enhance
ways to eco-safety and health concerns [11, 13].
Eco-friendly and non-toxic bio-resource products
are regaining popularity in different spheres of our

lives [9]. Natural dyes, extracted from different
sources such as plants, animals, and minerals, are
renewable and sustainable bio-resource products
with low environmental impact and known since
antiquity for their use, not only in the coloration of
textiles but also as food ingredients and cosmetics
[3,7-8].

Natural products have always been used to the
awareness of environmental standards for health by
using green technologies [6]. Natural dyes have been
used for textile coloration due to having ecofriendly
properties. Natural dyes have been used for textile
coloration since very old times [4, 1]. Natural dye
matters were obtained from natural assets of animals,

used in different fields nowadays [5].

Many plants act as sources of natural dyes
where the tea leaves being an important member
of the acreage family (figure la) are mostly an
ever-green shrub cultivated in tropical and
subtropical areas of China, Taiwan, India, and
Japan [1]. This plant extract [figure 1b] has almost
such potent metabolic compounds that have strong
due antimicrobial, anticancer, antioxidant activity,
and antifungal activity and are widely used as
medicine.
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(Figure 1)

There are six types of tea. This classification is
related to the processing methods employed, the
degree of fermentation, and the oxidation of the
polyphenols present in tea. The different classes of
compounds found in tea include amino acids,
caffeine, carbohydrates, carotenoids, chlorophyll,
lipids, minerals, nucleotides, organic acids,
polyphenols, saponins, unsaponifiable compounds,
and volatile compounds [4].

Experimental
Materials

1-Natural colouring tea

A commercial sample of black tea powder
(Lipton) was used. Tea leaf contains more than
10,000 natural products. However, the main
biochemical colouring compounds present in the tea
liquor are theaflavins and thearubigins, the
structures are given in (figure 2) Theaflavins
produce an intense bright red colour and
thearubigins give a brown colour to the tea liquor.

1) Theaflavins (i1) Thearubigins —
(Figure 2) coloring component of tea (Camellia
sinensis)

2-Fabrics
Mill-scoured and wool fabric were kindly
supplied by Fine Wool Co. Egypt.

Bleached viscose fabrics polyacrylic fibers are
used.

2-Mordants

The following mordant was used: Aluminum
sulphate Al,(SO,4) They were pure-grade chemicals.
Methods

1-Extraction of natural tea

The colouring matter was extracted using 4gm
of the tea powder in 100 ml water at a boil for one
hour, after which the solution was filtered off and
left to cool down.

2-Dyeing methods

Samples were dyed with the natural colouring
matter extracted from tea powder at different L: R,
time and temperature without mordant and using a
mordant Aluminum sulfate Al,(SO,4)s. The fabric
samples were immersed in the dyeing bath at 40
°C. The fabrics were dyed for different lengths of
time, different temperatures, and different L: R.
The different concentrations of mordant were used.
The dyed samples were rinsed with cold water and
washed for 30 minutes in a bath containing 3 g/L
of non-ionic detergent at 45 °C. Finally, the fabrics
were rinsed and air-dried.

3-Measurements of the dyed fabrics

The colour strength (K\S) of the dyed samples was
evaluated by the colour reflectance technique at A
maximum. The used spectrophotometer was of
model ICS-Lexicon Ltd.,, Kennestside Park,
Newbury, Berkshire RG 145TE, England.

This test method is designed to determine the colour
strength of the fabric.

Results and Discussion

Effect of L: R

The colored solutions were extracted by boiling 4
gm. of tea in powder form in a fixed amount of
water (100 ml) and the tea dye was filtered. After
that the dye solution used at different L: R
(20,30,40,50), for dyeing samples according to the
dyeing method. The color strengths (K/S) of the
dyed samples were dependent on the L: R dyeing
method of the natural coloring matter.
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Figure 3: Effect of different L: R

The results in figure 3 shows that the colour
strength, measured as K/S, decreased as the L: R
ratio of the dyeing bath increased within the range
that was studied. This was observed in viscose,
wool, polyacrylic fiber, and fabric samples.
Additionally, all samples underwent washing at
45°C. It was found that the colour strength of wool
fabric was the highest across all L: R ratios in the
dyeing bath (figure 3).

Effect of time

The dye solution was prepared like the previous
method. After that the samples were dyed at L: R (1:
30) for different times (20-40-60-80 and 100 min).
The colour strengths (K/S) of the dyed samples
depended on the dye bath time.

Effect of time
for tea natural dye
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Figure 4: Effect of different time

The results in figure 4 showed that the colour
strength, expressed as K/S, increases with
increasing time of the dyeing bath within the range
studied. These results were observed with viscose,
wool fabrics, and polyacrylic fibers. All samples
were subjected to washing at 45 °C.

Also, from figure 4 it was found that the colour
strength of the wool fabrics was the highest in all
fabrics and that was found at all times of the dyeing
bath.

Effect of temperature

The dye solution was prepared like the previous
method. After that the samples were dyed at L: R (1:
30) at time 60 min. for different temp (at room
temp,40,60,80,90,100 °C. The colour strengths
(K/S) of the dyed samples were dependent on the
temperature of the dye bath.

Effect of temperature
for tea natural dye
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Figure 5: Effect of different temperature

The results in figure 5 showed that the colour

strength, expressed as K/S, increases with the
increasing temperature of the dyeing bath solution
within the range studied. These results were
observed with viscose, wool, fabrics, and
polyacrylic fibers. All samples were subjected to
washing at 45 °C.
Also, from figure 5 it was found that the colour
strength of the wool fabrics was the highest in all
fabrics and that was found in all temperatures the
dyeing bath.

Effect of concentration of mordant
The dye solution was prepared like the previous
method. After that, the samples were dyed at L: R
(1: 30), time 60 min. , temp 90 °C using different
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concentration of mordant Aluminum sulphate
Al(SO4)3 ( without mordant 0.5%, 1%,1.5%,2%)
Aluminum sulphate Al,(SO,)s .

. The colour strengths (K/S) of the dyed samples
were dependent on the concentration of mordant.

Effect of concentration of
mordant
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Figure 6: Effect of different concentrations of
mordant

The results in figure 3 showed that the colour
strength, expressed as K/S, increases with
increasing concentration of mordant in the dyeing
bath within the range studied. These results were
observed with viscose, wool, fabrics, and
polyacrylic fibers. All samples were subjected to
washing at 45 °C.

Also, from figure 6 it was found that the colour
strength of the wool fabric was the highest in all
fabrics and that was found in all concentrations of
mordant in the dyeing bath.
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Conclusion
The present work showed that tea leaves can be

used as dye for colouring textiles. Different shades
of colour can be obtained using different chemical
and natural mordant. The colour yield of dyed
samples K/S. The best result of the dyed sample
was L: R 1:30, temp 90 °C for 60 min. using 2%

Aluminum sulphate Al>(SO4); as a mordant . The
best-dyed samples of all fabrics were found when

we dyed wool fabric with tea dye.
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