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B ABSTRACT : The art of dyeing with natural dyesisasold asour civilization. Dyed textile
remnants found during archaeol ogical excavations at different placesall over theworld provide
evidence to the practice of dyeing in ancient civilizations. Dyes derived from natural materials
such as plant leaves, roots, bark, insect secretions, and minerals were the only dyesavailable to
mankind for the coloring of textilesuntil the discovery of thefirst synthetic dyein 1856. Textiles
colored with natural dyes are preferred by environmentally conscious consumers and today
thereisaniche market for such textiles. But thetotal share of natural dyesinthetextile sector is
very lessdueto certainissuesinvolved in the production and application of these dyes. Natural
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the worlds twelve mega diversity countries. Nature

has given usanumber of plants. It has approximately
490,000 plant species of which about 17,500 are
angiosperms more than 400 are domesticated crop
speciesand almost an equal numberstheir wild relatives.
Indiaisrich in natural wealth and thereis no doubt that
the plant kingdom is treasure house of diverse natural
products. One such product from natureisthedye. There
isamplescopeto explore and revive application of natural
dyesontextiles.

Now a day’s natural dyes are commonly used for
textile industries, due to their harmless effects and
harmful consequences of synthetic dyes. Natural dyes
work on cotton silk and wool etc. their colours are stable
and ecofriendly because of noirritating effects on human
skin (Adeel et al., 2013 and 2014 and Dixit and Jahan,

I ndiahas arich biodiversity and it is not only one of

dyes are sustainable as they are renewable and biodegradable but they cannot fulfill the huge
demand from the textile sector.
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2005).

Natural dyes are derived from natural resources
and based upon their source of origin, these are broadly
classified as plant, animal, mineral, and microbial dyes
although plants are the major sources of natural dyes.
Historically, plants have been used for the extraction of
amajority of natural dyes. Various plant partsincluding
roots, leaves, twigs, stems, bark, woods shavings, flowers,
fruits, rinds, hulls, husks, and other organic sourcessuch
asfungi and lichens serve as natural dye sources (Babel
et al., 2016 and Chitra Devi et al., 2013).

Dyeing is an ancient art which predates written
records. Its practice could be traced back during the
Egyptian civilization. Primitive dyeing techniquesincluded
sticking plantsto fabric or rubbing crushed pigmentsonto
cloth. The method become more sophisticated withtime
and techniques using natural dyes from crushed fruits,
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barriersand other plant materialswhich were boiled into
thefabric later some light and water fastness tests were
developed (Jothi, 2008; Babel and Gupta, 2016; Babel
and Rajvanshi, 2015 and Grover and Patni, 2011).

Indiahasavery rich tradition of using natural dyes.
The art and craft of producing natural dyed textile has
been practiced since agesin many villages by traditional
expert crafts- persons in the country. Natural dyes find
use in the colouration of textiles, food, drugs and
cosmetics. Small quantities of dyes are also used in
colouration of paper, leather, shoe polish, wood, cane,
candles, etc. In the beginning, there were dyes derived
only from natural sources. Some processingwasrequired
but essentially the dyeitself was obtained from a plant,
mineral or animal. After the accidental synthesis of
mauveine by William Henry Perkin in 1856 and its
subsequent commercialization, heralding the advent of
coal tar dyes (now synthetic dyes), the use of natural
dyes receded.

Synthetic dyesarewidely availableat an economical
price and produce a wide variety of colours having
moderate to excellent colour fastness properties. These
dyes however produce skin allergy, toxic wastes and
other harmfulness to human body. Presently thereisan
excessive use of synthetic dyes, estimated at around
10,000,000 tons per annum, the production and application
of which release vast amounts of waste and unfixed
colorants, causing serious health hazards and disturbing
eco-balance of nature. Recently there hasbeen arevival
of the growing interest on the application of natural dyes
on natural fibres due to worldwide environmental
consciousness (Samantaand Agarwal ,2009) researches
has shown that synthetic dyes are suspected to release
harmful chemicals that are alergic carcinogenic and
detrimental to human health. The use of natural dyesfor
textile dyeing purposes decreased to alarge extent after
thediscovery of synthetic dyesin 1856. Asaresult, with
adistinct lowering in synthetic dyestuff costs, thenatural
dyeswerevirtually neglected at the beginning of twenties
century (Saravanan and Chandramohan, 2011).

However, recently there has been revival of the
growing interest on the application of natural dyes on
natural fibres due to worldwide environmental
consciousness. The use of natural dyes has increased
substantially during the last couple of years. These dyes
are being mainly used by traditional dyersand printers,
textile and fashion designers, small and cottage industry
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workers, non government organizations, museum
functionaries, hobby classesand academic institutesand
research associationg/laboratories (Gulrajani, 2001).

The use of non allergic, non toxic and ecofriendly
natural dyes on textiles has become a matter of
significant importance dueto theincreased environmental
awareness in order to avoid some hazardous synthetic
dyes, which are synthesized from chemical precursors.
Recently, anumber of commercial dyer and small textile
export houses have started looking at the possibilities of
using natural dyesfor regular basis dyeing and printing
of textile to overcome environmental pollution caused
by the synthetic dyes. For successful commercial use of
natural dyes, the appropriate and standardized dyeing
techniques need to be adopted without scarifying required
quality of dyed textiles materials. Therefore, to obtain
newer shades with acceptable colour fastness behavior
and reproducible colour yield, appropriate scientific
techniques or procedures need to be derived from
scientific studies on dyeing methods, dyeing process
variables, dyeing kineticsand compatibility of selective
natural dyes. A need has also been felt to reinvestigate
and rebuild the traditional processes of natural dyeingto
control each treatment and pre-dyeing process
(preparation, mordanting) and dying process variables
for producing uncommon shades with balanced colour
fastness and eco-performing textiles.

In spite of the better performance of synthetic dyes,
recently the use of natural dyes on textile materialsis
attracting more and more researchers for study on this
dueto the following reasons:

— Availability of experimental evidencefor allergic
and toxic effects of some synthetic dyes, and non-toxic
and non allergic effects of natural dyes.

— Availability of knowledge base and database on
application of natural dyeson different textiles.

— Availability of scientificinformation on chemical
characterizations of different natural colorants, their
purification and extraction.

— Specialty colours and effects of natural dyes
produced by craftsman and artisans for their exclusive
technique and specialty work.

— Togenerate sustainable employment and income
for the weaker section of population in rural and sub-
urban areasboth for dyeing aswell asfor nonfood crop
framing to produce plantsfor such natural dyes.

— To protect the ancient and traditional dyeing
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technology generating live hood of poor artisan/ dyers,
with potential employment generationfacility.

— To study the ancient dyeing methods, coloured
museum textiles and other textiles recovered by
archaeology for conservation and restoration of heritage
of old textiles.

— Wide viability of natural dyes and their huge
potential.

The restrictions of the natural dyes that were
responsiblefor their declineareavailability, colour yield,
complexity of dying process, and reproducibility of shade
(Glower Brian, 1998).

Besides these, there are the following apparent
technical drawbacks of natural dyes are allowed only
wool, natural silk, linen and cotton to be dyed, great
difficulty in blending dyes, inadequate degreeof fixation,
inadequate fastness properties, limited number of suitable
dyes and non-standardized dyeing process. Water
pollution by heavy metal s and large amounts of organic
substances is also a drawback.

The properties considered to be the advantages of
natural dyesareno disposal problems, no health hazards,
sometimesthey act as health cure, practically no or mild
chemical reactionsareinvolved inthere preparation, they
are obtained from renewable resources they are
unsophisticated and harmonized with nature (Gulrajani,
2001).

Textile fibres, especialy cellulosics, do not have
much affinity for the majority of the natural dyes; hence
these are subjected to an additional step known as
mordanting. Mordants are the substances that have
affinity for bothtextilefibresand dyes, they act asalink
between the fibre and dyestuff. Those dyes that do not
have affinity for afibre can be applied by using mordants.
In the case of dyes having affinity for the fibre, the use
of mordantsincreasesthefastness properties by forming
an insoluble complex of the dye and the mordant within
thefibres, which also improvesthe color. Unlike animal
fibres, vegetable fibres such as linen and cotton do not
readily hold the mordants resulting in duller color
compared to the bright col ors obtained on wool and silk.
Mordanting is very important for cotton as it is more
difficult to dye than wool or silk due to the absence of
amino and carboxyl groupsthat provide attachment sites
to dye molecules. Therethreetypes of mordants, namely
metal saltsor metallic mordants, oil mordants, and tannins.
There are three types of methods for application of
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mordants based on the time of their usage. They are pre
mordanting, post mordanting and meta mordanting or
simultaneous mordanting.

As natural dye-bearing materials contain only a
small percentage of coloring matter or dye along with a
number of other plant and animal constituents such as
water-insolublefibres, carbohydrates, protein, chlorophyll,
and tannins, among others, extractionisan essential step
not only for preparing purified natural dyes but is aso
required to be carried out by users of crude dye-bearing
materials. As natural coloring materialsare not asingle
chemical entity and the plant matrix also containsavariety
of nodye plant constituents, extraction of natural dyesis
a complex process. The nature and solubility
characteristics of the coloring materials need to be
ascertained before empl oying an extraction process. The
different methodsfor extraction of coloring materialsare
agueous extraction, alkali or acid extraction, microwave
and ultrasonic assisted extraction, fermentation,
enzymatic extraction, solvent extraction and super critical
fluid extraction. Coloring matter extract obtained from
natural sourcesismostly in aqueousmedia. If itisto be
immediately used for dyeing asin many small-scale or
cottage-dyeing establishments, it can be used as such
after adjustment of concentration according to the shade
requirements. However, if it isto be used at alater date
for dyeing or in dye extract producing units, it hasto be
converted into either powder form or concentrated solid
rich form for long-term storage and ease of transport.
Thisalso ensures uniformity of shadefor theentire batch
of dye powder or concentrate produced and natural dyes
thus converted into powder form or liquid concentrates
can be used like synthetic dyes by the industries. The
techniques generally used for converting natural dye
extracts into powder form or concentrates are spray
drying, drying under vacuum and freeze drying.

Asfor synthetic dyes, the amount of dyeto betaken
isnormally given as % shade. It denotes the amount of
dye (in grams) to be taken for dyeing 100 g of textile
material. The terminology remains the same for both
crude dye material and purified extracts. As the dye
content of raw materials is low, it is common to use 10—
30 % shade whereas the amount can be reduced to 2-5
% for the purified dye extracts (Balamurugan and
Kannadasan, 2012). The amount of mordants is aso
selected in relation to the shade dyed. A larger quantity
of mordants is needed for higher shades.
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As is the case with synthetic dyes, the amount of
water to be taken in the dye bath is an important
parameter. Intechnical terms, itisgivenintherecipeas
the material-to-liquor ratio (MLR). The MLR denotes
the amount of water in ml required per gram of thefabric
to be dyed. As natural dyes differ in their chemical
constituents, their dyeing proceduresalso differ but their
basic dyeing processis similar. There may be different
optimum temperature, time, and pH of dyeing but the
basi ¢ stepsremain the same. Many natural dyesare dyed
at near boiling temperature on cotton. Wool and silk are
dyed at a lower temperature although some dyes may
dye cotton also at lower temperature. Most dyesrequire
neutral pH but some dyes require acidic pH and some
may need akaline pH. For dyeing animal fibres wool
and silk, generally 1-2 % of acetic acid is added during
dyeing (Ghouliaet al., 2012 and Hgji, 2010). Thematerial
to be dyed is pre mordanted or otherwise is introduced
into the dyeing bath at room temperature and the
temperatureisthenincreased slowly to ensure uniformity
of dyeing. The material is usually dyed for at least an
hour to allow the dyeto penetrate well inside thetextile
material. The movement of textile material in the dye
bathisvery essential. If thedyeingiscarried out indyeing
machines, movement of the material istaken care of but
in hand dyeing, thefabric needsto be continuoudly stirred
in the dye bath, otherwise uneven dyeing may result. If
delicate fabrics are to be dyed, the dye bath should not
be stirred continuously as that will damage the fabric
structure. In such cases, it isadvisableto have amaterial -
to liquor ratio of at least 1:100 so that the fabric is
completely immersed in thedyeliquor during dyeing and
dyeing is uniform. If simultaneous mordanting isto be
carried out, the required quantity of mordant isalso added
to the dye bath. After the dyeing is over, the dyed
materials are removed and allowed to cool down alittle
and then washed with water. Sometraditional dyersleave
thematerial inthe dyebathitself to cool and then remove
the material for washing. The washed dyed material is
then soaped with ahot soap or nonionic detergent solution
toremoveloosely held dye and isagain rinsed with water
and air dried in shade. Atindudtrial scale, hydro extractors
are used to remove excesswater during washing. If post
mordanting isto be carried out, the washed material is
taken up for post mordanting without soaping and soaping
is carried out on the post mordanted material after
washing.
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Conclusion:

On the basis of above, review of literature natural
dyes are found ecofriendly, more useful and cost
effective, harmless with soothing effects. We should use
natural dye cloths to make these practices popular in
society. So, that plant production may be increased in
futurewhichwill bebeneficial for environment. Although
natural dye cloths are costlier than synthetic ones, but
they can be made cost effectivein coming days by more
production of dye yielding crops on large scale with
cheaper techniques of dyeing. Thus natural dyes are
beneficial to save environment by large scale production
of plants, to human society for safer and harmless life
and to reduce pollution problems by synthetic dyes.
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