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ABSTRACT
Today the protection of environment has become a challenge for the chemical

industries worldwide, among which textile industry uses a fairly large number of chemicals
for dyeing and printing. The pollution problem posed during the production of chemical
dyes, releasing toxic chemicals, non biodegradable dyes from effluent and during its usage
like the presence of carcinogenic amines and mutagens in Azo-dyes, heavy metals and toxic
chemical etc. are the basis of concern. The ecological aspects including Azo-ban enforced
by many countries stimulated the entry of the golden era of vegetable dyes.

The present study focus on dyeing of cotton fabric with the natural dye obtained
from the cultivated Poppy petals (Papaver orientale L.).  As a natural mordant, Harra
(Terminalia chebula Retz.) is used for the pre - treatment of sample fabric. Three different
eco - friendly metallic mordants; alum [Al2 (SO4)3],CuSO4  and  FeSO4  are used. Pre -
mordanting was done. Aqueous extraction of dye was carried out in the plant material. The
light and wash fastness of dyed samples have investigated using gray scale assessment
method. The results for dyeings are very encouraging.
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INTRODUCTION
 Environmental regulations are becoming

stricter the world over and the complex
technologies are shifting towards the less
technological intricacies. Among other chemical
industries, textile industry is regarded as the
most polluting, due to water pollution caused
by effluents. During the usage of most of these
chemical dyes, toxic chemicals are released,
like carcinogenic amines and mutagens in Azo-
dyes, heavy metals etc1. Mostly these chemical

dyes are used in dyeing of carpets, leather,
colouring food items, drugs, cosmetics, paints,
holi colours and the textiles. Many of such
chemical dyes and intermediates are harmful
to human health and environment. Because of
all this ecological issues are becoming important
factors in the consumer goods, including
textiles2. In this context, ban on certain
chemicals is enforced under eco-norms by
Germany, Holland, Turkey, France and India3.
The European Union is preparing to ban around
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300 textile dyes containing chemicals known
to increase the risk of cancer. Thus the textile
industries have to start using alternate dyes for
the manufacture of eco-friendly textiles. This
led to the urgent need to explore and realize
the importance of eco-friendly, biodegradable
natural dyes and the traditional technologies to
use natural auxiliaries for dyeing and printing.
This justifies the research interests.

For the dyes and colorations, vegetable
sources were in use from ancient times. But in
1856 when William Perkin accidentally
discovered the chemical dye, the era of
synthetic dyes and colorants started. Being
economic, easy to use, easy reproducibility,
varying in shades and fast, synthetic dyes
captured the market. But due to hazards of
chemical industry in general and toxicity in
particular, have forced environmentalist to think
in terms of natural products.

In this direction Gupta and Gulrajani4
published a paper on their work on Juglone, a
natural dye obtained from the hulls of raw
walnut, and the kinetics and thermodynamics
of dyeing were studied. Singh5 discussed the
pros and cons of natural dyes and suggested
that innovative methods can increase the
potential to fully tap the natural dyes. Gulrajani
et.al.6 aimed their research related to the
studies on red sandalwood.

Environmental awareness now seems to
rescue the total fall of vegetable dyes. In this
context the present study focus on dying of
cotton fabric with the natural dye obtained from
the cultivated Poppy petals (Papaver orientale
L.). Pre-treatment of sample fabric was done,
along with pre-mordanting. The purpose of this
work is to develop an eco-friendly dyeing
application using natural dye.

MATERIAL AND METHODS
Fabric sample

Pure cotton fabric with plain weave is
used. The fabric was scoured with mild soap
solution, followed by rinsing in cold water and
drying. The fabric sample is used with 10 x 4
cm as swatches size.

Control samples were dyed without using

any mordant, and used for the comparison with
and without pre-treatment.
Pre-treatment

Harra (Terminalia chebula L.) powder
is used for pre-treatment. Commercial Harra
powder was purchased from the local market.
For this 30 gms. of Harra powder in 3 lit. water,
is boiled for 20 min. along with the fabric
sample. The fabric samples were taken out and
dried. Pre-treatment is given to half the number
of samples.
Pre-mordanting

These pre-treated fabric samples were
introduced for pre-mordanting. For this three
different metallic mordants were used. These
were Ferrous sulphate (FeSO4), Aluminum
sulphate [Al2(SO4)3] and Copper sulphate
(CuSO4). All these mordants were of
laboratory reagent grade. In 100 ml. of water
20 gms. of mordant is used . The material to
liquor ratio was 1:40. The fabric samples were
introduced into the bath at boiling temperature
and treated for 30 min. Samples were then taken
out, and drip dried. The same process of
mordanting was done with all the three
mordants. These samples were used for dyeing
process without washing.
Dye extraction and dyeing

Cultivated red Poppy petals (Papaver
orientale L.) were used for dye extraction
(Fig. 1). The plant is erect hairy herb and grown
as an ornamental in India. The plant grows in
full sun in a rich amended soil for full bloom.
The flowers have petals which are papery in
nature. For the preparation of dye extract, dried
petals of Poppy flowers were collected and in
the aqueous medium of dye extraction, dyeing
was carried out.

Pre-mordanted samples, with and
without pre-treatment, were put into dye bath
at room temperature. The temperature was
raised to boil and dyeing was continued further
for 45 min. After dyeing the samples were
dried. Dyeings were similarly carried out for
all the three mordanted samples and for the
control samples of with and without
pre-treatment.
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Table 1 :   Fastness ratings of cotton  samples dyed with Poppy petals
(Papaver orientale L.), with / without pretreatment and pre-mordanted.

  S. No. Treatment Mordant Colour on 
cotton 

Light 
Fastness 

Wash 
Fastness 

 
1. 

Control sample 
with pre-
treatment 

Nil Light brownish 
pink 

2 1 
 
 

2. 
 
 

Control sample 
without pre-
treatment 

Nil Light purplish 
pink 

2 2 
 
 

[Al2(SO4)3] Greenish pink 4 3 

(CuSO4) Khaki 4 3  
3. 

With pre-
treatment 

(FeSO4) 
Dull brownish 

grey 
2 3 

[Al2(SO4)3] Light purple 4 1 

(CuSO4) 
Pale yellowish 

pink 
3 2 

 
4. 
 
 

Without pre-
treatment 

(FeSO4) 
Dark purplish 

black 
5 4 

 
Fastness Grades :  1- Very poor,    2- Poor,    3- Fair,    4- Good, 5- Very Good

Fig. 1 :  Papaver orientale L.
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Fastness Measurement
The fastness of dyed samples was

evaluated according to standard methods7.All
the samples, pretreated and without-pretreated
and mordanted separately for all the three
mordants, excluding control, were measured
using 5- step grey scale method (Fig. 2) for
testing light and wash fastness8.  The fastness
grade 5 being the control.

The wash fastness of dyed samples was
determined by subjecting to the treatment of 5
gpl. mild soap for 15-20 minutes, then followed
by rinsing with normal water and finally the
samples were dried under shade.

The light fastness of dyed samples was
tested by exposing the samples to the sunlight
for 8 hrs. The colour change was evaluated.

RESULTS AND DISCUSSION
The present study was conducted to

collect data on dyening of cotton with natural
dye. Pre-mordanting was carried out to see its
impact on fastness properties. The study aimed
at exploring the vast potential of dyes obtained
from plants.

Dyed cotton samples were tested for
wash and light fastness using pre-mordanting
method. Results are revealed in Table 1.

The results conclude that dye extracted
from Poppy petals (Papaver orientale L.) dye
has been found moderate dyeing capacity on
cotton. The dye can also be used with
simultaneous and post-mordanting methods.
The mordant acted as a binder by making
complex between cotton fiber and dye.  The
use of selected metallic salt not only improved
the colour strength value but also gave a variety

of shades. The shades produced were different
from mordant to mordant.

In case of fastness to light with/without
pretreatment with Harra was moderately good.
While the wash fastness of the sample fabric
with/without pretreatment with Harra was
found to be fair to good.

 It is concluded that the colours, however
are less susceptible to light fading and the dye
is reasonably fast. Dyeing of cotton with Poppy
petal dye is possible but for adequate fastness
to light and washing.

Among the two methods of dyeing,
dyeing performance of pre-treated sample
fabric was better. By changing the
concentration of dyes and mordants, shade
variation in cotton can be observed. It was
possible that wool and silk can be dyed with

Fig. 2 :   Gray scale
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the same plant dye. The samples can be tested
for fastness to perspiration, staining and
rubbing. Many other plants and agricultural
waste can be used to dye at the given
conditions. The findings of the study hold scope
for handloom products. Another advantage of
utilizing natural dyes is creating employment
for rural people by rating it up as a small scale
dyeing unit. Moreover, natural dyes main
drawback is lack of reproducibility of shades
and of poor light and wash fastness. It may
overcome in future by research on
standardization of dyeing conditions, mordanting
process, and dyeing auxiliaries.

Above all, with the ever growing
eco-consciousness the natural dyes, being very
eco-friendly, can be harnessed to play a
bigger role.
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