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ABSTRACT

The Use of natural dyes has increased several folds in the past few years due to the eco-friendl

approach of the people. This research project therefore reports the potential use of dyes fron

Urtica mossaica (stinging nettle plant), roots, stems and leaves on 100% silk and cotton fabric

using Alum and Ferrous sulphate, the environmentally safe mordants. This analysis wa

performed to identify the possible performance of color compounds of stinging nettle leaves

stems and roots responsible for dyeing the above mentioned fabrics in the presence of Alum

Ferrous sulphate and without using mordants (control experiment). Ferrous sulphate and Alum an

the safest of the metal salt mordants, because it takes one ounce to kill an adult who swallows

them, instead of just a few grams. (All About Hand Dyeing Q&A, January 03,2010).

Stinging nettle is one of the richest sources of chlorophyll in the vegetable kingdom. The leaves

of the plant were boiled in distilled water to produce a green dye decoction for which it was used

to dye cotton and silk fabrics. A light yellow dye was extracted from the roots and also used to

colour the mentioned fabrics above. During dyeing process, pre-mordanting of materials was

done using the two mordants, alum and ferrous sulphate respectively.

Study about fastness tests of dyed clothes was undertaken. Large range of shades was obtained for

using different mordants and without using mordants (control experiment). On fastness rating,

dyes extracted from stinging nettle roots and leaves showed best results with Alum followed by

ferrous sulphate and least with a control experiment. It should be noted that, the presence of alum

and ferrous sulphate mordants did improve the fastness properties of dyes from roots and leaves

of stinging nettle on both cotton and silk fabrics making them more stable under the influence of

ultra violet light radiation. Washing developed the true fastness properties of the natural dyes in

this study. Grey scale (ISO 105-A03: 1993, BS EN 20105-A03:1995, BS 1006-A03:1990, SDC

Standard methods 5th Edition A03) was used in assessing colour change.

Depending on the results obtained from table 10 and 11 of this study, dyes obtained from this

selected plant in Uganda can be a fair source of natural dyes for natural fibres selected in the

textile industry.
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CIIAPTER ONE

INTRODUCTION

1.1 BACKGROUND

In the recent textile applicatio th f
ns, e use 0 natural dyes on natural fibers is seen to be at a rising

demand for ecolOgically safer textil d he J " . . •es an t e mcreasmg mterest in dyeing with natural
dyes(Raisamen et al: 2001 Ann d Chri .

, , a an shan, 2003). Natural dyes are reported to be
biodegradable, less toxic to human health and cause no inflammation of the skin and allergy as

compared to synthetic dyes (Ola et aI., 2008). Over the last few years synthetic dyes have been

losing good reputation because of the risk of toxicity, negative influence on the environment and

high allergic potential (Papita and Siddhartha, 2008). Natural dyes are therefore dyes or colorants

derived from plants, invertebrates, or minerals. The majority of natural dyes are vegetable dyes

from plant sources such as roots, berries, bark, leaves, and wood and other organic sources such as

fungi and lichens. Therefore a dye can generally be described as a coloured substance that has an

affinity to the substrate to which it is being applied. The dye is generally applied ill an aqueous

solution, and may require a mordant to improve the fastness of the dye on the fiber.

These natural dyes have a long and rich history in cultures throughout the world, representing

centuries of art and craftsmanship. Many fiber colorants have always recognized the advantages of

natural dyes such as excitement of unexpected results, not dependent on non-renewable materials,

allow for endless experimentation, mature with age when exposed to sunlight and normal use and

also have aromatic smell when simmering the plants. However, in spite of the merits of natural

dyes, they are still not widespread due to non-availability of standard shade cards and standard

1·· dures Most of the natural dyes have no substantivity for the fiber and areapp ication proce .
. d b d in conjunction with mordant, require large quantities in comparison torequire to e use ~

chemical dyes and also longer time required for natural dyeing.

40 I t including Albizia coriaria (bark), Vitellaria paradoxa (bark), CurcumaRecently over pans
. ) Indi fera arrecta (leaves), Syzygium cordatum (bark), Morinda lucida (bark),longa Linn (roots , IgO

. . ) R bia cordifolia (roots), Mangifera indica (bark), Justicia betonicaMonnda lucida (roots, u
identified in Uganda (Wanyama, 2010) with potential of yielding(leaves), and many others were
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dyes of good characteristics for a Iication i " . . .
pp canon ill the textile industry, however this study IS limited by

their turnover since relatively tak l' . .
e a onger period to mature for color production. This therefore

leads to a task of investigating 0 th I . . .
n 0 er p ants whose turnover IS good and lasting for a long tune

or continually engaged in a specific activity.

Stinging Nettle (Urtica mossaica) is therefore one of the identified plants to be investigated for

color production (roots and leaves), it's a perennial herb that grows mostly in temperate regions.

This plant is also called Stinging Nettle. As the name suggests, stinging nettle is a plant with

numerous stinging hair on its leaves and stems. In case of direct contact with skin, these hairs

cause painful stings that burn and itch for some time. Such hair known as trichomes, act as needles

and inject a mixture of chemicals into the skin, causing this sensation. So, this plant is also known

as burn weed, burn hazel, burn nettle, etc. It's also locally known to the society as Omunyango in

Luganda. Even though the plant has stinging hair, it has a very long history of use as a source of

fiber, food and medicine. Even today, this herb is used for treating various ailments. As mentioned

above, nettle is one of those plants that have been used through the centuries for cooking as well as

medicinal purposes. As far as the medicinal property of nettle is concerned, both the leaves and

roots are used.

1.1.1 Natural fibers

Natural fibers are greatly elongated substances produced by plants and animals that can be spun

into filaments, thread or rope. Woven, knitted, matted or bonded to form fabrics that are essential

to society. Natural fibers are classified according to their origin and here they include; Vegetable

fibers which are composed of mainly cellulose: examples include cotton, jute, flax, ramie, sisal,

b h d any others Animal fibers which mainly comprise of proteins such as collagen,an.ana, emp an m .

k . d fib . . xamples include silk, mohair, alpaca, wool, catgut, angora and sinew. Animaleratm, an rom, e
. hairs) d Mineral fibres which include, asbestos. Since natural fibers cover a widehair (wool or airs an

c. '11 only be limited on cotton, and silk fibers.range, lOCUS WI
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1.1.2 Silk. fiber

This is a fine, strong, soft lustrous fib
1 er produced by silkworms in makin I ' .

fiber secreted bId g cocoons. t s a protem
y g an s (often located ne th '

It be snun i ar e mouth) of msects during the preparation of
cocoons. can e spun into am fr '

y om which fabrics or garments can be made,

1.1.3 Cotton fiber

This is a soft fibrous substance whi h
IC surrounds the seeds of the cotton plant and is used as textile

fiber and thread for sewing. It's a cellulosic fiber and still remains the most miraculous fiber under
the sun, even after 8 000 N h, years. 0 ot er fiber comes close to duplicating all of the desirable
characteristics combined in tt C· . . .co on. otton IS noted for Its versatility, appearance, performance and

above all, its natural comfort. From all types of apparel, including astronauts' in-flight space suits,

to sheets and towels, and tarpaulins and tents, cotton in today's fast-moving world is still nature's

wonder fiber. It provides thousands of useful products and supports millions of jobs as it moves

from field to fabric.

1.2 PROBLEM STATEMENT

Many common indigenous plants for example; Albizia coriaria, Vitellaria paradoxa, Morinda

lucida, Rubia cordifolia, Mangifera indica, lusticia betonica and many others have been identified

in Uganda to possess dye- yielding properties for textile application. However, these identified

plants have a limited continuous supply in a specific activity due to their poor turnover especially

those whose bark is to be used for color extraction. This therefore calls for further identification of

other plant sources whose turnover is high and can yield good colors so as to continually engage in

ifi tivity Stin ging nettle plant therefore is one of the identified plants whose growth ratea speer IC ac IVI .

. I' I high d grows in large numbers in almost every part of the country which receive
IS re atrve y an

enough rain.

Al th
. d used in today's textile industry have been found to be associated with a lot

so, the syn etic yes
. ffecti human life and environment. They create skin diseases and lung problems

of tOXICgases a ecting
to both the fabric users and textile processors.
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1.3 OBJECTIVES OF THE STUDy

1.3.1 Main objective

• To investigate the potential u f··
. se 0 stmgmg nettle (Urtica mossaica) dyes on silk and cotton

fabncs.

1.3.2 Specific objectives

•

To extract the dyes fro thm e roots, stems and leaves of stinging nettle plant.

To apply the dye on silk and cotton fabrics using a pre-Mordanting technique with ferrous
sulphate and alum mordants.

To determine the wash, light and rub fastness properties of this dye on the above mentioned
fabrics.

•
•

1.4 JUSTIFICA nON

This research project serves to help many Uganda fabric/fiber artists identify dyes with potential

for coloration of cotton and silk fabrics with locally existing stinging nettle. This therefore builds

confidence in dyers since they will know the colours which can be obtained from different parts of

the nettle plant, hence easy substitution of synthetic dyes, due to the fact that this natura] dye and

fibers are biodegradable, nontoxic, non-allergic to skin, non-carcinogenic, easily available and

renewable, this will encourage environmental conservation and continuous supply in a specific

activity.

This selected plant is also commonly found in almost all parts of the country, has a high turnover

with ever green leaves and can be found near roads, edges of the wood and neglected gardens. The

plant thrives nearly everywhere but has a preference for a good fertilized soil as by compost hills

th d f field and also performs better in areas with enough rainfall. Therefore Ugandansor at e e ge 0 a
ho will . 10·vati on harvest and sale these dyes from this plant will be able to earnw 0 WI engage m cu ,

th 1·· t arne creating employment opportunities to the citizens of the community.emselves a rvmg a s
. f th I t was based on the fact that it's one of those plants that have been usedAlso the choice 0 e p an

. s: oking as greens as well as medicinal purposes As far as the medicinalthrough the centimes lor co
. erned both the leaves and roots are used. Even Today, people still usepropertIes of nettle are cone ,
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Nettle Root for the treatment of rheumatism, eczema, allergic rhinitis, internal and external
bleeding, anemia, and acute arthritis.

1.5 SCOPE OF THE PROJECT

In investigating the potential use of dyes from nettle plant, i concentrated on the extraction of dyes

from the leaves, stems and roots of stinging nettle plant, dyed silk and cotton fabrics using ferrous

sulphate and alum as mordants and dyes extracted from each part of the plant (roots, stems and

leaves) alongside their controls and finally determined the wash, light and rub fastness properties

for the dye on these fabrics and then make a comparison for shade fading of the two natural fibers

used in this study. All this was done from Nytillaboratory.
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