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I  INTRODUCTION


 The world has become increasingly aware of the environmental issues through discussions about the green house effect, ozone layer depletion, water pollution and water disposal.  India has been producing textiles for more than 40,000 years.  Textiles have been still a major transmitter of design and technology and they tend to convey considerable social meaning, textiles fulfill so many purposes in our lives. 
The Indian textiles and clothing business covers a wide scale of activities and processes ranging from production of basic fibre required to the finished value added products such as fabrics made ups and apparels.  

            According to, Cook (1993), Cotton is the back bone of the world's textile trade.  Many of our everyday textile fabrics are made from cotton fabrics that are hard wearing and capable of infinite variety of weave and colour, denotes Rawat (2004).  Cotton is one of the major fabrics used in India.  It accounts about eighty one percent of the total fibre consumption in textile sector, suggests Tiwari (2000).

Cotton is the natural vegetable fibre and in the oldest and important textile fibre and has great economic importance as a raw material for textiles, state Irfana et.al (2008).  Moses (2003), remarks that, cotton fabric is mostly considered for its natural aesthetic and comfort characteristics and is suitable for all weathers.  Cotton is able to withstand high temperatures, which allows it to be laundered repeatedly.  Cotton fabric having the advantage of showing good affinity towards many of the natural dyes, state Ansari et.al (2000).


Cotton voile is one of the lightest and most breathable fabrics. Voile is a woven as a plain weave, like broadcloth. The yarns are very tightly twisted which results in further distance between adjacent yarns. It resulting in a very fine, thin and light fabric that can be semi-transparent in some cases. It is one of the preferred materials during hot summer months.  (http://www.stitchnsave.com/voile.asp)


Rameshwar Dayal (1999), suggests that, it is possible not only to dye but also to print with all natural fibres with the natural dyes.  Traditional kalamkari work is an example for this, today to suit the busy world, the major thrust is on printing. The textiles were also made attractive with the addition of colours, available from natural sources especially of vegetable origin.  Simple dyeing can be carried out on the fabric with the help of variety of natural dyes, remark Mitra et.al (2006).


Colours have always fascinated human kind, for aesthetic and social reasons without which one cannot dare to imagine the world.  The world of textiles without colour is almost unimaginable.  Man is fascinated by colour. Colour may be of natural original or synthetically developed.  Early man depend on, plants and insects for its supply of colours which are chiefly in nature but today with the availability of synthetic dyes, there are hundreds of colours defines kumar et.al (2005).  Yet, no elements in our sensuous natures will yield us greater or more varied pleasure than the perception of colour, says Barker (2007).


Dyeing may also be called as a finishing process, which brings a variety of colours to the fabrics.  Textile materials are coloured, when dye molecule enter the amorphous region of the polymer system. The dyes and chemicals used in the textile industry contain toxic and hazardous substances, which not only affect the consumer but also causes severe damage to the environment, remark Adivarekar et.al (2004).  In this regard, Germany has taken a lead and imposed a ban on the use of azo – dyes containing harmful amines in the textile production.  Nowadays, skin allergies due to clothes are becoming common.  One primary reason for this the use of synthetic dyes on textiles, denotes Chatwal (1988).


"Eco-friendly" is the first step in this direction to improve this situation, which was worsening over the years, states Clark (1980).  The current world wide awareness about the environmental pollution by the production and application of synthetic dyes and the disposal of effluent formed after dyeing, causes water pollution particularly in the drainage system leading to rivers and ponds, denotes Jacob (1999).  In recent years, many synthetic dyes are considered to be carcinogenic, mutagenic as well as allergic.  The reincarnation of much less hazardous, eco-friendly, natural dyes are gaining importance.


Natural dyes are obtained from natural sources such as vegetable matter, minerals and insects.  These dyes find use in the colouration of textiles, remarks Gulrajani (2001).  Any part of the plant which can yield from 1 to 4 percent can be considered as potential natural dye source, state Shankar et.al (2003).  They are fairly non – polluting, challenging, have rare colour ideas and unlimited scope to generate new shade.  Various types of natural dye extracts are suitable for the dyeing of cotton fabrics.


Mordant is a colour fixative agent. Jayapaliwal (2001), states that, mordant is a chemical, which forms union between the dye and the substance which forms union between the dye and the substance to be dyed.  Mordants are used to fix natural dyes to fabric.  Different mordants produce different colours from the same dye.  Mordants are mineral salts that bind dyes into fibre, assure light and wash fastness, prevent colour bleeding, brightens or changes some dye colours, say Rajashree et.al (2007).


India has a rich tradition of using natural dyes, especially for dyeing and printing, express Susan Paul et.al (2003).  According to Chavan (1999), the traditional method of printing of cotton with natural dyes is commonly known as dyed style.  According to, Sunita Dixit et.al (2008), natural dyeing can be powerful tool to regenerate local flora.  Natural dyes and their application are better than those of synthetics dyes, said Teli et.al (2001). 
The use of natural dyes in textile dyeing and printing is achieving acceptability world wide, largely because of realization of harmful effects of certain synthetic dyes increases at a faster rate denotes, Prayag (1998).


The traditional methods of fabric printing occupy a unique place in the history of Indian civilization.  Printing of textiles is one of the oldest of mankind.  Indian traditional hand printed textiles are oldest and are famous for their inquisitive craftsmanship, states Storey (1992).  According to Wells Kate (2000), denotes that, printing means of introducing coloured patterns or designs on textile materials.


According to Gosh (2004), states that, printing of textile is the application of colour according to a predetermined design, Shenai (2000) ,remarks that, printing is a branch of dyeing.  A textile design is produced on a fabric by the artistic arrangement of one or more motifs in one or more colours.  Designs are produced on fabrics by printing with dyes in paste form or by positioning the dyes on the fabrics with specially designed machines.  Printing fabrics usually have a clear cut edges in the design portion, denotes Clarke (2004).


Resist is a substance applied to a substrate to prevent the uptake or fixation of a dye in a subsequent operation. In resist dyeing, a coloured ornamentation of fabrics or yarns is achieved by covering certain portions of the material prior to dyeing.  An inert or inactive substance with the ability to resist the application of dyestuff is printed on the material suggest, Annemarie an Seiler (1994).  According to, Linton and Pizzuto (1998), state that, the "resisted" pattern – area remains uncoloured.  After dyeing, the inert substance is washed out of the goods and a white pattern on a coloured background remains.


Tie dyeing is an exciting and innovative art form.  In this, style of printing the cloth is knotted or tied in many little bunches were the colour is to be resisted, say Johnson and Louis (1995).  Tie  dye is a typically brightly coloured, patterned textile or clothing which is made from knit or woven fabric, usually cotton, through a resist dyeing process known tie  dyeing.  The ties resist the penetration of dye, making tie  dyeing a form of resist dyeing.  Designs are also formed by applying different colours of dyes, denote Annemarie and Seiler (1994).


In recent years, the concern from environment and awareness of toxilogical effects of synthetic dyes during production and harmful effects to skin during weaving.  This has created an increasing interest in natural dyes.  Therefore, natural dyes are gaining much more importance and work is being done by many researchers and scientists, denotes Geeta et.al (2001).  The investigator felt the need to study the eco-friendly coloration through resist style of printing using selected natural dye on cotton fabric with the following,

Objectives

· To study the effect of selected natural dye, bio-mordants and mordanting techniques on cotton fabric.

· To create resist styles through tie and dye.

· Subjective and objective evaluation of the samples.

II   REVIEW OF LITERATURE

Review of literature for the present study. "APPLICATION AND EVALUATION OF SELECTED NATURAL DYE FOR TIE DYEING OF COTTON FABRIC" is discussed under the following headings.

2.6. Cotton

2.1.1. History of cotton

2.1.2
Properties of cotton

2.1.3.
Advantages of cotton

2.16.6. Disadvantages of cotton

2.16.7. Uses of cotton

2.17. Natural dyes

2.17.4. History of natural dyes

2.17.5. Classification of natural dyes

2.17.6. Advantages of natural dyes

2.17.7. Disadvantages of natural dyes

2.17.8. Uses of natural dyes

2.18. Mordant

2.18.4. Mordanting  techniques

2.19. Printing

2.19.4. Methods of resist style of printing

2.19.5. History of tie – dyeing

2.19.6. Types of tie dyeing

2.1 Cotton


Cotton is one of the most important fibres in the world of textiles, says Sekar (2001).  Mishra (2000), says that, cotton is the oldest fibre used for textile purposes.  In tropical countries, it is the most important fibre.  Cotton is the most important apparel fibre throughout the world.  Corbman (1983), remarks that, the cotton fibre is a single elongated cell that is flat, twisted and ribbon like with a wide inner hollow.

2.1.1 History of cotton


According to, Tiwari (2000), cotton has been cultivated for more than 5000 years.  Archeological findings indicate that cotton was grown and used for textile purposes in the Indus Valley well before 2100 BC, in Mexico by 3500 BC, in Peru by 2500 BC, and in the southern United States by 5000 BC, states Corbman (1983). 
The word "Cotton" comes from the word "Qutum" the Arabic name for cotton.  The use of cotton in England is mentioned, in writings of the thirteenth Century.  


According to, Kalidasan (2008), states that, in ancient past people most of the countries were not aware about the cotton fibre.  They were dependent only on animal fibres for apparel as well as other requirements.  In fact climatic conditions in India and the constituents of soil in areas nearby to Indus River were considered as some of the major conductive factors for the growth of cotton, express Pan et.al (2000).


The term "Voile" originates from the French word "Veil" which is derived from the latin term "Vela" meaning "Covering".  The finest voiles are produced in England and France.  Voile is also called "Voile de laine" meaning wool voile.  It was originally made from 100% cotton or cotton blends including linen or polyester, state collier and Tortora (2001).
2.1.2 Properties of Cotton

          Physical properties


The quality of cotton is based on the length and brightness of the fibre, states Lyle (1982).  Mishra (2000), remarks that, cotton fabrics have a pleasant feel or handle.  They are cool in hot weather  and versatile in its use.  Needles (1986), says that, the properties of cotton fabrics are such that it serves as nature's ability.  The superior absorbency of cotton, coupled with its ability to absorb moisture, makes it very comfortable fabric to wear.  The resistance to cotton is used common household chemicals, sunlight and heat makes it durable in most textile applications.


Cotton fibre have 8-5 percent of moisture, it has ability to absorb, remarks Gienandt (2006).  Cotton offers an excellent resistance to heat as well as dimensional stability and strength even at temperatures of up to 1750C usually cotton with a staple length of 7.25 mm and ranges from about 1.2 to 1.8 denier, states Watzl (2002).  Cotton can be dyed successful by a wide variety of dyes.

2.1.3. Chemical properties


Dantyagi (1996), says that, cotton absorbs moisture and long exposure to water or moisture has no harmful effect on cotton.  Thus if worm next to the skin, it absorbs perspiration readily and soon gives a sense of chillness.  Deulkar and Bai (1988), state that, cotton fabrics shrink to an extent.  They are not effected by moisture content.  Cotton has great affinity to dyes. Gohl and Vilensky (1999), say that, cotton is weakened and destroyed by acid.  They are resistant to alkali and acid, are relatively unaffected by normal laundering.  Cotton is considered to be a relatively easy to dye.


Cotton is cellulosic in nature.  Cotton chemically consists of 
88-96% of pure cellulose along with protein, pectic substances, state, Naik and Wilson (2006).  Cotton is attacked by hot dilute or cold concentrated acid solution.  Acid hydrolysis of cellulose produces hydrocellulose, expresses Lait (2000).

2.1.4. Advantages of cotton


Cotton can be easily dyed various colours because of its high absorbent property.  Cotton is a good conductor of heat.  Cotton does not contain any chemicals and therefore is a natural product, denote Devi et.al (2002).


The advantages of working with voile are that it creases well and sews easily.  Voile ranges from gauzy to ultra fine.  It also can be dyed.  Voile has a clear surface, which is achieved by singeing. Voile is best characterized its ability to drape and gather particularly, states Marypaul Yates (2002).

2.1.5. Disadvantages of cotton


Cotton fabric fades quickly, which means they are not colour fast.  Cotton wrinkles easily and often needs special care after it is washed.  Ironing, pressing, and steaming is usually needed.  Cotton blends will hold their value and shape much longer, denotes Furter et.al(2007).  Voile material can be easily creased. It weakness on exposure to light mildews and soils easily.  Burns readily, states John Hoye (1942).

2.1.6. Uses of cotton


The major end uses of cotton fibre include wearing apparel, home furnishings, and other industrial uses.  Cotton is also used to make yarn in crocket and knitting, states Sudha et.al (2006).  Cotton fabrics have special applications include fire – proof resistant, apparel, professional uses and provides effective protection, says Hall (2004).


Cotton is used to make blouses, shirts, singlets, shorts, bermudas, jackets and pants.  It can also be made into bedspreads, pillow cases, carpets and curtains.  Most T-Shirts are made from cotton.  Cotton also finds special applications in medical and hygienic uses, denotes Narayanan (2006).

2.2. Natural dyes


Natural dyes have become a part of human life since time immemorial.  India has a rich cultural heritage and the tradition of using dyes obtained from natural sources, remark Anshu Sharma et.al (2008).  Pandhyay and Charyya (2000), state that there has been increasing interest in natural dyes.  Natural dyes are owing to the public awareness of ecological and environmental problems related to the production and usage of synthetic dyes.


Pardeshi et.al (2000), suggest that, there is an increasing realization in the textile industry as well as among the textile consumers to develop and demand eco-friendly methods of dyeing textiles.  According to, Susan Paul et.al (2003), remark that, natural dyes offer an important alternatives in these are safe in use with minimum health hazards and cause less disposal problem.

2.2.1.  History of natural dyes


The old age art of dyeing with natural dye was common in India.  Natural dyes are dyes and pigments that are obtained from natural sources without chemical processing, remarks Gupta Deeph (2000).  The Indian dyes were famous for creating variety of shades with the  help of natural and metallic mordant.  Therefore, India was fore runner in the art of dyeing with natural dye, quotes Joy Oomen (2003). In ancient time India enjoyed monopoly in the production of natural dyed, printed and painted textiles, denotes Sapna Gautam et.al (2008).


According to, Usha Mukundan et.al (2008), historically, natural dyes were used to colour clothing or other textiles and by mid 1800's chemists began to produce synthetic substitutes for them.  The art of dyeing dates back to very early age.  It was known in India as early as Indus Valley citilization 3500 B.C. Indigo and Pomegranate dyeing were used as early as 2500 B.C. in Egypt, quotes Kharbade (1999).

2.2.2. Classification of natural dyes


According to, Gulrajani (1999), natural dyes classified into two groups as substantive dyes and adjective dyes.  The adjective dyes are nothing but mordant dyes which are applied on textile materials mordanted with metallic salts.  In substantive dyes, the colorant to which dye the fibres directly. 
According to, Ramakrishna (1999), natural dyes are classified into two classes.  Monogenetic dyes produce only one colour, irrespective of the mordant, while color generated on the fibre by the polygenetic dye depends on the mordant used.


Natural dyes can broadly classified as natural organic dyestuff of vegetable, animal origin and mineral dyestuff or inorganic pigments.  The dyestuffs obtained from animals, such as cochineal and lac dyes, belongs to the former category, while dyes like Indigo and logwood are vegetable origin.  Natural dyes can be classified in various ways, some of the natural dyes based on application, class and based on chemical class, reveals Nadiger et.al (2004).

2.2.3. Advantages of natural dyes


Natural dyes are generally more eco-friendly than synthetic dyes.  Almost all natural dyes are free azo compounds which are carcinogenic.  Most natural dyes are known antioxidants, states Sanjay Patil (2008). Though all natural dyes are not 100% safe, they are less toxic than their synthetic counterparts, say Rulian Dumitrescu et.al (2004).


Many of the natural dyes have Pharmalogical effects and possible health benefits.  They are obtained from renewable sources.  Natural dyes cause no disposal problems, as they are biodegradable.  They have the advantage that even through they have poor wash fastness (www.occi.ab.ca).


Natural dyes are popularly perceived, as an inferior alternative to synthetic dyes.  Natural dyes are cost effective.  Natural dyes bearing Eco-mark or Eco-friendly and it is acceptable in today's world.  (www.naturaldyes.html) 

2.2.4. Disadvantages of natural dyes

Natural dyes have limited availability.  The natural dyed fabrics tend to fade quicker than fabrics coloured with synthetic dyes.  (www.maiwa.com).  Although natural dyes initially produce bright colours in a variety of shades.  It takes time to extract the colour from raw materials.  Although some fibres, such as silk, and wool, can be coloured simply by being dipped in dye, other fibers such as cotton requires a mordant.  Some mordant may present unacceptable levels of toxicity.
2.2.5. Uses of natural dyes


A natural dye is any dye that is derived from nature through organic and inorganic materials or sources.  Weavers have used these dyes exclusively for thousands of years.  The trade in natural dyes was also an excellent source of transcation for governments (www.nature magics.com).  The dyes were used for textiles and even in cosmetics.  Pigments and dyes have artistic and decorative uses (www.dyeman.com).

2.3. Mordant


The name mordant being derived from Latin word "Modere" to bite.  According to Deulkar (2000), a mordant is regarded as a chemical, which can itself be fixed on the fibre and which also combines with the dyestuff.  A mordant helps to fix the colours, it bites into the fabric and the natural dyes need no mordants as they can be strong enough to fix to the fabric without the need of something to fix them.  The mordants used for enhancement in fastness as well as to obtain variability in colour, state Dheeraj et.al (2003).


Most natural dyeing is done with the use of mordants, most commonly heavy metal ions, but sometimes tannins.  The mordant allows many natural dyes which would otherwise just wash out to attain acceptable wash fastness.  However, there are plenty of natural mordants were available, for natural dyes (www.en.wikipedia.org).


According to, Hema Sati et.al (2006), the mordants are of three types namely metal salts or metallic mordants, oil and oil mordants and tannin and tannin acids.  Several metallic salts are used as mordants.  Alum, Potassium Dichromate, Ferrous Sulphate, Copper Sulphate, stannous chloride and stannic chloride are few examples.  Tannins from barks can also be used for dyeing natural colouring matter to ensure fastness.

2.3.1.  Mordanting Techniques:


The mordants are considered as an integral part of the natural dyes.  The mordant is usually applied in a separate process after dyeing.  But in some cases, the mordant and dye are used together, say Mahale et.al (2003).


There are three choices of mordanting, states pre-mordanting, 
post – mordanting and simultaneous mordanting.  In pre-mordanting, in which the sample is mordanted and then dyed, post – mortdanting in which the sample is first dyed and then mordanted, simultaneous in which mordanting and dyeing are carried out at the same time, remark Katyayini and Jacob (1998).  Devi et.al (2001), state that, pre-mordanting method was suitable for producing lighter shades and post mordanting method for darker shades with alum mordant.  Simultaneous mordanting was recommended for lighter and darker shades.

2.4.  Printing


Printing is described as localized dyeing.  According to Shenai (1997), states that, textile printing is the production of attractive designs with well defined boundaries.  The ornamentation of the fabric by printing fall into two broad classes.  In the first one, the coloured design or pattern in seen on the white back ground, where as in the second, the back ground is coloured and carries a white design or a white pattern of different colour or shade, says Vidyasagar (1998).

2.4.1. Resist printing


According to, Shenai (1997), the styles of printing are classifies as direct, discharge, resist printing.  Gahlot and Singh (2002), state that, resist printing is one of the earlier forms of enrichment of textile.  In resist printing styles, the fabric is first printed with a resist agent and then dyed, remarks Millar (2001).  Resist printing is the method where a paste containing substance which will prevent fixation of dyes subsequently be applied to the fabric, denotes Hall (1980).  In resist printing, a resist paste is applied to the fabric in a pattern, after which the cloth is dyed, states Ladbury (1985).

      Collier a
nd Toratora (2001), tells that, in resist printing a substance is coated in the fabric in selected area, thus preventing the fabric from absorbing dyes in at areas.  Resist materials includes starch, gum, clay and wax.  Although the pattern of the resist material can be said to be "Printed" on to the fabric.  In this, type of printing the dye cannot penetrate through the paste, it produces a back ground as white patterns.

2.4.2. Methods of resist style of printing:


In resist printing two different styles of printing were applied.  They are


(i).
Batik Printing and


(ii).
Tie Dyeing.

2.4.3. Batik printing:


Gahlot and Singh (2002), say that, Batik work is an excellent example of resist printing.  Batik is a method of applying coloured designs to a fabric.  The history of batik is ancient, states Jerde (1992).  Batik is a Javanese process of resist dyeing on cotton by pouring molten wax in a design.  Storey (1992), says that, batik is a resist dyeing process which was developed in orient.  Vidyasagar (1998), states that the fabric is coated with wax to produce the required design and then the whole piece of cloth is dyed with cold dyes.


According to, Englewood cliffs et.al (1972), Batik is a resist – dye process, which is one of the decorative technique in which certain design areas are covered with a substance which will resist dyeing.  The removal of wax leaves a white design, while the rest of the cloth is coloured.  This process must be repeated for each colour used and there are examples of batiks using as many as 16 different colours to achieve the final design.

2.4.4. Tie-Dye History


Tie-dyeing is like textile printing.  The earliest surviving examples of pre-columbian tie  dye in peru from 500 – 800 A.D. It is the oldest form of decorated textiles, as it was found by the great archaeologist, Sir Auriel Stein Central Asia.  This form of pattering requires a mastery over dyeing.


Tie-dyeing was known in the US at 1909.  Later in the 20th century, tie-dye became associated with the Hippie movement.  Tie-dye become fully developed in China during the T'ang dynasty (618-906 A.D) and in Japan during Nara period (552 – 794 A.D).  Tie-dyeing became fashionable in the late 1960s and early 1970s as part of Hippie style. Tie-dye became popular in the United States in the mid 1950s.  The availability of silk and hemp, which are very receptive to the resist technique, made these countries art outstanding.


Shibori a form of tie-dye that originated in Japan.  It has been practiced there since at least the eighth century.  Shibori includes a number of labour – intensive resist techniques including stitching elaborate patterns and tightly gathering the stitching before dyeing, forming intricate designs for Kimonos. Another term for Chinese tie-dye is "zha ran".  This is an ancient traditional dyeing method.  The ancients called it "Jiao xie" dyeing. The work with this art were known as "Bandhani".  The Japanese tie – dye became known as Shibori and in cases a wide variety of dyeing techniques.

2.4.5. Types of tie – Dyeing


Tie-dyeing is accomplished by folding the material into a pattern, and binding it with string or rubber bands. Dye is then applied to only parts of the material.  The ties prevent the entire material from being dyed.  Designs are formed by applying different colours of dyes, to different sections of the wet fabric.  Once complete, the material is rinsed and the dye is set.


Infinite design can be created by varying the placement of the basic designs.  The basic designs being are basic circle, three circle pattern, sun pattern, basic oval, square, four corner designs, stripes, fan shaped.

Folding


The fabric is folded either vertical or horizontally or both, in width depending on the design.  Fold a piece of clothing in vertical pleats and it will end up with horizontal stripes.  Horizontal pleats result in vertical stripes.  Diagonal pleats make a nice effect.  These types of folds are tied at regular intervals then dyed, state Tracy and Tom (2005).

Knot tying


One of the most simple tie dye methods is knot tying.  First hold the cloth at each end and twist it into rope.  Then make a number of knobs on this rope.  Make sure all the knots are tight enough, so that they do not loosen up while dyeing.  In order to tighten them further, sew rubber bands.  Now, the fabric is ready to dye.

Spiral


Spread the fabric on a flat work surface; pinch the fabric at its middle using the fingers and rotate it gradually to create a spiral.  Make sure that the rest of the fabric is flattened after making every twist.  Tie a rubber band an inch or two below where you are holding the fabric, so that the spiral effect remains intact and ready for dye, states Francis (1971).

Small circles


For small circles, pinch about 2-3 inches of the fabric.  Tie it with rubber band or string to hold secure. Many small circles in a particular pattern over the fabric.  The size of the circle depends upon the fabric that has been tied.

Clamp tying


Two techniques are used.  One method involves pinching up small areas and tying.  These small areas are located as clusters on the fabric.  The second methods involves, enclosing small items in the tied knots, rice, dals, peas, clips, pebbles etc are enclosed in a bunch in the fabric and tied very tightly.  The enclosed item leaves their mark on the surface of the fabric denotes Premlata (2006).

Smocking


The fabric is rolled instead of being folded and then tied at regular intervals before dyeing sometimes a tube is made of the fabric and thread passed through it.  The thread is then pulled, gathering up the tube which is tied and dyed.

Tacking or Trilete


The edges of the designs are covered with neat row of running stitches.  These threads are pulled tight and the fabric is tied and dyed.  (http://www.harmonytie-dyes.com). 

           As a large variety of designs can be created, by just varying the placement of the knots and bindings or techniques of folding or by the combination of various techniques.  Thus a large number of possibilities are possible in Tie dyeing, states Premlata (2006).

3. Experimental procedure

The methodology pertaining to the study on "APPLICATION AND EVALUATION OF SELECTED NATURAL DYE ON TIE DYEING, OF COTTON FABRIC", is discussed under the following headings.

3.1.
Selection of Fabric

3.2.
Pretreatment of Fabric

3.3
Pilot Study


3.3.1.
Selected of Natural Source


3.3.2
Selection of Mordants


3.3.3.
Selection of Mordanting Techniques


3.3.4.
Extraction of Dye Solution

3.4
Selection of Dyeing Parameters


3.4.1.
Dyeing Concentration 


3.4.2.
Dyeing Time


3.4.3.
Printing Techniques


3.4.4.
Tie Dyeing Techniques


3.4.5.
Mordating Time


3.4.6.
Nomenclature of the Samples

3.5.
Evaluation of the Tie Dyed Printed Samples


3.5.1.
Subjective Evaluation



3.5.1.1. Visual Inspection


3.5.2.
Objective Evaluation



3.5.2.1. Fabric Weight



3.5.2.2.Fabric Thickness



3.5.2.3.Fabric Count



3.5.2.4.Tensile Strength and Elongation

3.5.3.
Wettability and Absorbency Tests


3.5.3.1. Drop Test


3.5.3.2. Sinking Test


3.5.3.3.Capillary Rise Test


3.5.4.
Colour Fastness Tests



3.5.4.1.Washing



3.5.4.2.Sunlight



3.5.4.3.Pressing



3.5.4.4.Perspiration

3.6.
Statistical Analysis.

3.1. Selection of Fabric

Cotton is a renewable resource and it is biodegradable. Cotton is smooth soft, durable and strong. Cotton has greater absorbency and a naturally textured surface and can with stand high temperatures (www.cottonpromotion.org/benefits).


Cotton voile is a versatile fabric for both clothing and home decoration. Voile is a sheer, extremely light weight fabric, transparent woven fabric, with a frosty appearance and is designed with a plain, loose weave, usually using cylindrical combed yarns (www.cotton-viole.html). Because of its drapability and soft flowing character, it is used to dye in bright colours using both natural and synthetic dyes (www.ehow.com). Hence, the investigator selected cotton voile fabric for the present study.

3.2. Pretreatment of Fabric

Pretreatment improves wettability of fabric thereby facilitates uniform dyeing for cotton the aim of preparatory process is the first step towards quality, which removes the temporary starch present in the fabric and modify the fabric for follow up processes.

Desizing is a process of removing the sizing agent by boiling which had adhered to the fabric, to withstand their property in the production process, thus the sizing agent is removed in boiling water.
3.3. Pilot Study

The dyes made from colouring matters of flowers, plants, roots, leaves and rinds. Based on availability, affordable cost and appealing colours. Brazil wood was selected for the study. The powdered form of wood bark was procured from Sri Skanda Guru Herbal shop in Coimbatore City. Based on their dyes up take, brilliancy of colour and colour fastness property Brazil wood was selected.

3.3.1. Selection of Natural Source:

· The selected natural dye sources are as follows:

· Brazil Wood (Caesalpinia Sappan)

· The details of selected of selected natural dye was given in Plate I.

3.3.2 Brazil Wood


Brazil Wood (Caesalpinia Sappan) belongs to the family caesalpiniaceous. A fully grown tree attains a height of about 8 feet. The bark and pods contains a red dye, and it is growned longitudinal. The wood contains several medicinal properties.

3.3.2. Selection of mordants


A dye can generally described as coloured substance that has an affinity to the substrate to which it is being applied.  The dye is generally applied in an aqueous solution, and may require a mordant to improve the fastness of the dye against washing, light and perspiration on the fibre.

· Alum (Aluminum Potassium Sulphate)


Alum (Plate II), is the most commonly used mordant.  It does not effect colour, though it brightness most light colours. The use of two much will leave the fibre feeling sticky and harsh. The use of alum, is recommended as it softness the effects of alum and helps with evenness.  (www.chemistryexplained.com). Hence alum is selected for the study. 
· Myrobalan (Terninatia Chebula)


Myrobalan (Plate III), can be used both a dye and as a mordant as it contains 90% natural tannin. It is an extract of a plant.  Myrobalan produce better shades from yellow to black. Hence, myrobalan is selected for the study.

· Pomegranate (Punica Granatum)


The Pomegranate (Plate IV), is a fruit that contains 25% natural tannin.  In dyeing the rind of the fruit is most widely used.  A yellow dye is obtained from the dried rind.  The dried peel of the fruit contains 26 percent tannin. The colour obtained exhibit good fastness to washing, rubbing and light. This dye is also used as mordants and is over dyed to improve fastness (www.bharthiya.netcreation). Hence, Pomegranate is selected for the study.


PLATE I
Brazil Wood Chips And Powder
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Plate  ii

Alum And Powder
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Plate  ii

Myrobalan And Powder
Plate iii

Myrobalan And Powder
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Plate iV
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Pomegranate rind and powder

3.3.3 Selection of Mordanting Techniques

The metallic mordants produces bright and fast colours but they are not eco-friendly.  Hence, there is a need to explore biomordants to minimize the use of metallic mordants. In order to produce eco-friendly natural dyeing, the three biomordants namely alum, myrobalan and pomegranate were selected for the study.

Mordanting can be done by various stages, namely pre, simultaneously and post mordanting.  All the three mordanting techniques were selected in the pilot study, suggested, kumar et.al (2005).

· Pre - Mordanting Technique

In this pre-mordanting technique, the fabric was first treated with mordant and then with dye liquor.

· Simultaneous Mordanting Technique

In this simultaneous mordating technique, the fabric was treated both the dye and the mordant solution at the same time.

· Post - Mordanting Technique

In this Post – mordanting technique, the fabric was first treated with dye liquor and then with mordant solution.

3.3.3. Extraction of Dye Solution

Dye from the selected natural source was extracted in aqueous medium. The Brazil wood powder was procured and extracted. The fine powder was mixed with required amount of water and boiled for 30 minutes at boiling temperature and kept for 48 hours at room temperature.  Then, the extracted dye was filtered and ready for dyeing.

3.4 Selection of Dyeing Parameters for the Study
The details of selected proportions of dyeing parameters for dyeing cotton material are given in Table I.

Table I

Proportion of dyeing variables for dyeing cotton material

	S. No.
	Dyeing variable
	Selected proportions

	1.
	Dye concentration
	5%

	2.
	Dye extraction time
	48 hrs

	3.
	Dyeing time
	45 min

	4.
	Mordanting time
	30 min



A series of experiment were carried out to determine optimum value of five dyeing parameters, namely dye concentration, dyeing time, mordanting time and printing techniques.

3.4.1. Dyeing Concentration

The concentration of dye was taken in 5% concentration were prepared by boiling at 1000C.  The extracted dye solution was filtered in a vessel and allow it boil to separate the fine crystals.

3.4.2. Dyeing Time

The dyeing time of cotton fabric was dyed with 5% of dye concentration and the dyeing time was recorded after 45 minutes. The maximum dye absorption was selected as dyeing time. While, dyeing the printing techniques were introduced.

3.4.3. Printing Techniques

There are various types of printing techniques. In that, the investigator selected the Tie Dyeing techniques. Tie Dyeing is a type of resist printing. It is the oldest form of printing. In Tie Dyeing there are various techniques, in that, only ten techniques were selected for the pilot study.  The techniques are as follows:-

i. Vertical effect

ii. Diagonal effect

iii. Checked effect

iv. Envelop fold

v. Dot tying

vi. Spot effect

vii. Random knotting

viii. Sun burst

ix. Object resist typing

x. Pegging and clipping

3.4.4. Tie Dyeing Techniques

From the following Criteria, the investigator selected three Tie Dyeing techniques for the main study namely, Random knotting, sun burst and dot tying.  Similarly, the mordanting techniques and mordants were also selected due to their dye shades and brilliant dye up take of the material.  The selected mordants namely alum, myrobalan and pomegranate and selected mordanting techniques namely premordanting technique was selected for main study.

3.4.5. Selected Mordanting Time

The mordanting time of cotton material was recorded after 20 minutes.  The mordanting time for cotton material was selected on the basis of highest optical density.
3.4.6.
Nomenclature of the Tie Dyed Samples 

           The details of nomenclature of the Tie Dyed samples are given            Table II.
Table – II

Nomenclature of the tie dyed samples selected for the present study

	S.No.
	Samples
	Expansion

	1.
	BWAPDT
	Brazil wood Alum Pre – mordanting Dot tyeing

	2.
	BWAPRK
	Brazil wood Alum Pre – mordanting Random knotting

	3.
	BWAPSB
	Brazil wood Alum Pre – mordanting Sun Burst

	4.
	BWMPDT
	Brazil wood Myrobalan Pre – mordanting Dot tyeing

	5.
	BWMPRK
	Brazil wood Myrobalan Pre – mordanting Random knotting

	6.
	BWMPSB
	Brazil wood Myrobalan Pre – mordanting Sun burst

	7.
	BWPPDT
	Brazil wood Pomegranate Pre – mordanting Dot tyeing

	8.
	BWPPRK
	Brazil wood Pomegranate Pre – mordanting Random knotting

	9.
	BWPPSB
	Brazil wood Pomegranate Pre – mordanting Sun burst


BW- Brazil Wood;
  A – Alum ; 
M – Myrobalan;  P  - Pomegranate;
P  - Pre-Mordanting; DT - Dot Tyeing; RK - Random knotting;
SB – Sun Burst.
3.5.
Evaluation of the Printed Tie Dyed Samples
3.5.1.
Subjective Evaluation
3.5.1.1. Visual Inspection

The Tie Dyed samples were evaluated by fifty judges comprising of post graduate students of textiles and clothing, Avinashilingam Deemed University, Coimbatore. The Tie Dyed samples were evaluated using a rating scale which is given in Appendix VI. The scores were collected and consolidated for further discussion and are presented in the chapter results and discussions.

3.5.2.
Objective Evaluation


The textile testing plays a crucial part in production processes, as a result of mechanical properties on fabrics for undergoing evaluations.  The desized originals and the Tie Dyed samples were tested by using the sample pieces, from the relative portion of the material for their respective laboratory tests namely fabric weight, fabric thickness, tensile strength and elongation, fabric count before and after, wet-ability and absorbency test and colour fastness test, states Weaver (1998).

3.5.2.1. Fabric Weight


Fabric weight (Plate V), is an important component when comparing two similar fabric constructions.  It refers to the relative weight of the fabric. It may be expressed as the weight of a particular size such as gram per square meter or ounce per square yard.  The method of obtaining weight per unit area is implicit in the tiles that means, one has to weigh a known area and divide the weight by the area, states, Paul (2005).


A sample was cut using a square template of 10 cm long and 10 cm wide and it was weighed in the electronic weighing balance (Plate VI).  The fabric weight was calculated by using the formula.

Weight of the fabric 

Grams per Square meter (GSM) =
------------------------- x Square Meter

    Area of rectangle 

Therefore,
Weight of the fabric
=
x

Square meter
=
100 x 100 = 1000 cm

Area of square
=
length x breadth

and was recorded. The same procedure was repeated followed for the Tie Dyed samples and their mean value was calculated.

3.5.2.2. Fabric Thickness


Fabric thicknesss, (Plate VII), is defined as the distance between upper and lower surface of the material as measured under standard pressure suggests Storer (1999). The difference in thickness of the samples were found out by using Baty Thickness Tester.


The fabric was placed between the pressure foot and anvil. The reading was noted from the dial. The readings were taken from original material and the Tie Dyed samples. The mean value was calculated.

3.5.2.3. Fabric Count


The determination of the number of threads are ends and picks per unit length of fabric is very important for the analysis of the fabrics, (Indian Standard Methods 1963-1981).  In woven fabric the warp and weft yarns are commonly referred to as ends and picks.  The number of warp threads per inch width of cloth stated as "ends per inch". Similarly weft per inch is called "picks per inch". There are several methods for determining the threads per inch, state Basu (2006).


Pick – glass, (Plate VIII), fabric counting methods is the most commonly used methods. The number of threads per inch was counted through a pick glass. The threads per inch were counted at five different places of each desized original sample and Tie Dyed samples and their mean value was calculated. The region near the selvedge was avoided because the spacing of thread is often a little different than in the body of the fabric.

3.5.2.4. Tensile Strength and Elongation


Tensile strength, (Plate IX), is the force required to break the fabric when it is under tension express Vaishnav and Joshi (2000). Elongation is the extent to which the fabric under tension extends, till it gets cut off, denotes Nakamura (2000). To determine the fabric strength, strip method was selected. The tensile strength and elongation was tested using Eureka model Tensile Strength Tester. The rate of transverse and capacity of the machine was 45 cm per minute. The gauge length was kept as 25 cm. The dial of the machine was calibrated in pounds and kilograms.


The test samples from each of the Tie Dyed materials with minimum length of 33 cm and a width of 7 cm were cut from the warp and weft directions separately. Each sample was ravelled from both the edges until the width measured 5 cm.  Each sample was mounted between the two jaws.  Care was taken to see that the sample was perpendicular to the load. The load was applied until the sample was torn. The dial reading in kilograms for tensile strength and elongation in centimeters in the scale was noted. The samples were tested and readings were noted for each sample from desized originals and tie-dyed samples. Mean values were calculated and this recorded. The tensile strength and elongation of each material separately for both warp and weft direction.
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3.5.3.
Wettability and Absorbency Test

3.5.3.1. Drop Test

The ability of a fibre to take up moisture is determined as absorbency.  Wettability is the time take in seconds for a drop of water to sink into the fabric. If it takes more than 200 seconds to absorb the water are considered as unwettable.

A burette filled with distilled water was clamped in a stand. The sample was mounted in an embroidery frame and was placed at the base of the stand. The distance between sample and burette nozzles was kept constant.  The nozzle of the burette was opened just to allow a drop of water to fall on the sample. The stop watch was started simultaneously and it was stopped when the drop of water fully sank into the material (Plate X). The time taken for this was noted. The same procedure was repeated for the same materials and mean values were calculated.

3.5.3.2. Sinking Test


Sinking test is a simple test of wettability of fabric (Plate XI). The time taken for the material to sink below the surface is observed. The shorter the time, the greater is the wettability states Paul (2005). For the sinking test.  The samples were cut with the size of 5 cm x 5 cm square. A 1000 ml beaker was filled with distilled water. The sample was dropped on the surface of the water from a standard height. The stop watch was started when the fabric struck the surface of water and stopped when the last corner sank below the water surface and the time required for the sample to sink was noted. The same procedure was repeated for the samples of same materials. The mean values were calculated.

3.5.3.3. Capillary Rise Test


The capillary rise test method measures the rapidly of absorption(Plate XII). Samples were cut into sizes of 15 cm length and 2.5 cm width from the desized original samples and the tie-dyed materials. One end of the sample strip was placed with a glass rod and as other end two gram weight was attached to keep the sample straight. The sample placed in glass rod was placed on heavy wooden blocks. The weighted end 2 cm of the sample was allowed to immerse in a tray of distilled water. The rise of the water level in the strip was measured. The same procedure was repeated samples from the same materials and the mean values were calculated.




3.5.4. Colour Fastness Test

Colour fastness is defined as the resistance of a material to change in any of its colour characteristics, to transfer of its colourants to adjacent materials or both, as a result of the exposure of the material to any environment that might be encountered during the processing, testing or use of the material, suggests AATCC (2001).


The possible to compare loss of colour or staining of any hue irrespective of depth.  It is necessary to use two scale called "Grey Scales", one for assessing change in colour and the other for staining, denote Bhattacharya and Raja (2000).


Evaluation of samples Tie Dyed and their combinations was done for light, washing, pressing and perspiration fastness to compare the fastness grade of the samples, states Bains et.al (2006).

3.5.4.1. Colour Fastness to Washing


According to ISO 105 – 106: (1994) the wash fastness of the tie-dyed samples was tested using laundrometer (Plate XIII). The laundrometer consist central axis with four rods with eight stainless steel Jars (two jars in each rod) with tight fitting lids which rotates inside the hot water bath in forward direction when the machine is in working condition. Due to the high alkali sensitivity of natural dyes, it is recommended that these textiles can be washed with non - alkaline soap only. Hence the non - alkaline soap detergent was used for washing. The composite earn samples, measured           20 cms were washed with 4gm /1000 ml of water at 400C for 45 minutes in laundrometer.  The change in colour of the treated test specimen and degree of staining of the two adjacent undyed fabrics were evaluated using grey scale.
3.5.4.2. Colour Fastness to Sunlight

According to Bureau of Indian Standards (1989), the samples of the textile material was exposed to day light under prescribe conditions including protection from rain.  The fastness was assessed by comparing the change in colour of the specimen with that of the standard patterns.  An area of textile product not less that 1 cm x 6 cm should be used so that each exposed portion is not less than 1 cm x 2 cm. The specimen may be a strip of cloth parallel to the machine direction. The specimen and the standard patterns were simultaneously exposed to day light every day from sunrise to sunset. Until the contrast between the exposed and the unexposed portions of the specimen or the standard pattern was equal to grey scale.  

3.5.4.3. Colour Fastness to Pressing


This method was intended for the determination of colour fastness of textile materials of all kinds and in all forms to ironing and to processing on hot cylinders. Tests are given for hot pressing when the textile in dry and wet. The dry and wet specimens were placed separately on dry undyed cotton adjacent fabric and pressed for 15 seconds with a heated press. Then the specimen was allowed to condition for 4 hour in the standard atmosphere for testing textiles. Then the change in colour of the specimen and the standing of the cotton adjacent fabric was assessed with the appropriate grey scale, explains Saville (1999).

3.5.4.4. Colour Fastness to Perspiration


The perspiration is a complex combination of body, oils and saline solution. This test requires a device called a perspirometer which applies pressure to the specimen as it is heated to body temperature after being wetting on a stipulated perspiration solution, state Collier and EPPS (1999).


Perspiration may be acidic or alkaline. Samples were tested with acidic and alkaline solution. Two specimens measuring five by the centimeter were cut down from each of the original and Tie Dyed samples.  From this, the readings of the samples were observed carefully.

3.6. Statistical Analysis

The results obtained from various Tie Dyed printed samples were subject were subjected to the statistical analysis. Based on the results, inference were drawn.

4. results and discussions

The results of the study are discussed under the following headings:

4.11. Subjective evaluation

4.1.1.
Visual Inspection

4.12. Objective evaluation 

Tests for physical property


4.2.1.
Fabric weight


4.2.2.
Fabric thickness


4.2.3.
Fabric count

4.3.
Test for mechanical property

4.3.1.
Tensile Strength 

4.3.2.
Elongation

4.4.
Tests for absorbency


4.4.1.
Drop Test


4.4.2.
Sinking test


4.4.3.
Capillary rise test

4.5.
Tests for colour fastness


4.5.1.
Colour fastness to washing


4.5.2.
Colour fastness to sunlight


4.5.3.
Colour fastness to pressing


4.5.4.
Colour fastness to perspiration

4.1. Subjective Evaluation

4.1.1. Visual inspection

The details of the panel ratings of the Tie-Dyed samples are given in Table - III.

TABLE   -  III
VISUAL INSPECTION 

	S.

No.
	Samples
	RATING SCALE IN PERCENTAGE

	
	
	General appearance
	Brilliancy of Colour
	Evenness in Dyeing
	Texture
	Luster

	
	
	Excellent
	Very good
	Fair
	Good
	Medium
	Dull
	Even
	Partially even
	Uneven
	Soft
	Medium
	Colours
	High
	Medium
	Low

	1.
	BWAPDT
	100
	0
	0
	98
	2
	0
	95
	3
	2
	96
	3
	1
	99
	1
	0

	2.
	BWAPRK
	99
	1
	0
	97
	2
	0
	94
	3
	3
	100
	0
	0
	96
	4
	0

	3.
	BWAPSB
	97
	2
	1
	100
	0
	0
	98
	2
	0
	99
	1
	0
	98
	2
	0

	4.
	BWMPDT
	99
	1
	0
	98
	1
	1
	96
	2
	2
	100
	0
	0
	100
	0
	0

	5.
	BWMPRK
	100
	-
	-
	99
	1
	0
	95
	4
	1
	98
	2
	0
	98
	2
	0

	6.
	BWMPSB
	98
	2
	0
	97
	2
	1
	97
	3
	0
	98
	2
	0
	99
	1
	0

	7.
	BWPPDT
	97
	1
	2
	98
	1
	1
	98
	2
	0
	99
	1
	0
	96
	4
	0

	8.
	BWPPRK
	100
	0
	0
	100
	0
	0
	97
	3
	0
	96
	4
	0
	98
	2
	0

	9.
	BWPPSB
	98
	1
	1
	98
	2
	0
	99
	2
	0
	97
	3
	0
	99
	1
	0


From the Table – III, it was clear that, the general appearance, of BWAPDT were rated as excellent by hundred percent of the judges. Then, the other two samples BWAPRK and BWAPSB were rated as excellent by 99 and 97 per cent of the judges respectively. With regard to, BWMPRK, hundred percent of the judges rated as excellent. Similarly, the other two samples BWMPDT and BWMPSB were rated as excellent by 99 and 98 percent of the judges respectively. BWPPRK, hundred percent of the judges rated as excellent. BWPPDT and BWPPSB were rated as 97 and 98 percent of the judges respectively.


Considering the brilliancy of colour, BWAPSB were rated as good by hundred percent judges. Then, the two samples BWAPDT and BWAPRK were rated as good by, 98 and 97 percent of judges respectively. With regard to BWMPRK were rated 99 percent of judges. Then, the other two samples BWAPDT and BWMPSB were rated as good by 98 and 97 percent of judges respectively. Considering the sample BWPPRK were rated as good by 100 percent of judges. Then, the other two samples BWPPDT and BWPPSB were rated as good by 98 percent of judges respectively.


Regarding the evenness in dyeing, BWAPSB were rated as even by 98 percent of judges. Then the other two samples BWAPDT and BWAPRK were rated as even by 95 and 94 percent of judges respectively. With regard, the sample BWMPSB were rated as even by 97 percent of judges. Then, the other two samples BWMPDT and BWMPRK were rated as excellent by 96 and 95 percent of the judges respectively. Considering, the sample BWPPSB were rated as even by 99 percent of judges. Then, the other two samples, BWPPDT and BWPPRK were rated as even by 98 and 97 percent of judges respectively.


Considering, the texture, the sample BWAPRK were rated as soft by              100 percent of judges. Then, the other two samples BWAPDT and BWAPSB were rated as soft by 96 and 99 percent of judges respectively. With regard, the sample  BWMPDT were rated as soft by 100 percent of judges. Then the other two samples BWMPRK and BWMPSB were rated as soft by 98 percent of judges respectively. Considering, the sample BWPPDT were rated as soft by 99 percent of judges. Then, the other two samples BWPPRK and BWPPSB were rated as soft by 96 and 97 percent of judges respectively.


Considering, the Luster, the sample BWAPDT were rated as high by              99 percent of judges. Then, the other two samples BWAPRK and BWAPSB were rated as high by 96 and 98 percent of judges respectively. With regard, the sample BWMPDT were rated as high luster by 100 percent of judges. Then, the other two samples BWMPRK and BWMPSB were rated as high 98 and 99 percent of judges respectively. With regard, the sample BWPPSB were rated as high luster by                 99 percent of judges. Then, the other two samples BWPPDT and BWPPRK were rated as high 98 and 96 percent of judges respectively.
4.2 tests for physical property

4.2.1 FABRIC WEIGHT

Fabric weight of Original and Tie Dyed samples are given in Table IV and               Fig. I.

TABLE IV

FABRIC WEIGHT
	S.No.
	Samples
	Mean value
	Loss or gain over original
	Percentage of loss or gain over original

	
	Original
	0.96
	
	

	
	Tie – Dyed samples
	
	
	

	1.
	BWAPDT
	1.04
	-0.08
	-7.92

	2.
	BWAPRK
	1.04
	-0.08
	-7.92

	3.
	BWAPSB
	1.03
	-0.07
	-7.08

	4.
	BWMPDT
	1.00
	-0.04
	-4.58

	5.
	BWMPRK
	1.01
	-0.05
	-4.79

	6.
	BWMPSB
	1.03
	-0.07
	-7.08

	7.
	BWPPDT
	1.04
	-0.08
	-8.54

	8.
	BWPPRK
	1.03
	-0.07
	-7.50

	9.
	BWPPSB
	1.04
	-0.08
	-8.75


Anova for fabric weight % loss or gain

	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	286.339
	8
	35.792
	6.600
	**

	Within groups
	195.231
	36
	5.423
	
	

	Total
	481.570
	44
	
	
	


** Significant at 1% level



From the above Table IV, it was evident that all the tie-dyed samples showed increased fabric weight, when compared with originals irrespective of mordants used.  Among the three mordants, the samples dyed by using Brazil Wood with pomegranate as mordant revealed maximum fabric weight in 8.75 and 8.54 percent by BWPPSB and BWPPDT respectively.


On analyzing statistically between the groups 1% percent level of significant difference was found.

4.2.2 FABRIC THICKNESS

Fabric thickness of Original and Tie Dyed samples are given in Table V and Fig. II.

TABLE V

FABRIC THICKNESS
	S.No.
	Samples
	Mean value
	Loss or gain over original
	Percentage of loss or gain over original

	
	Original
	0.22
	
	

	
	Tie – Dyed samples
	
	
	

	1.
	BWAPDT
	0.27
	-0.05
	-20.91

	2.
	BWAPRK
	0.27
	-0.05
	-22.73

	3.
	BWAPSB
	0.27
	-0.05
	-24.55

	4.
	BWMPDT
	0.25
	-0.03
	-14.55

	5.
	BWMPRK
	0.26
	-0.04
	-16.36

	6.
	BWMPSB
	0.28
	-0.06
	-26.36

	7.
	BWPPDT
	0.27
	-0.05
	-20.91

	8.
	BWPPRK
	0.24
	-0.02
	-10.91

	9.
	BWPPSB
	0.28
	-0.06
	-28.18


ANOVA FOR FABRIC THICKNESS % LOSS OR GAIN

	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	286.339
	8
	35.792
	6.600
	**

	Within groups
	195.231
	36
	5.423
	
	

	Total
	481.570
	44
	
	
	


** Significant at 1 percent level


Figure 1  2

FIGure  I

FABRIC WEIGHT OF ORIGINAL AND TIE DYED SAMPLES
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FIGure II

FABRIC THICKNESS OF ORIGINAL AND TIE DYED SAMPLES
[image: image2.emf]0.22

0.270.270.27

0.25

0.26

0.28

0.27

0.24

0.28

0

0.05

0.1

0.15

0.2

0.25

0.3

OriginalBWAPDTBWAPRKBWAPSBBWMPDTBWMPRKBWMPSBBWPPDTBWPPRKBWPPSB

Mean value






From the above Table V, shows the fabric thickness of original and die dyed samples.  It was obvious from the data that all the tie dyed samples exhibited increased fabric thickness values when compared with originals. Among the Brazil wood dyed samples pomegranate and myrobalan used as mordants following sun burst technique ranked maximum percentage of 28.18 and 26.36 percent by BWPPSB and BWMPSB respectively.


On analyzing, statistically 1 percent level of significant difference was found between groups.

4.2.3 FABRIC COUNT

Fabric Count of warp and weft Original and tie dyed samples are given in Table VI and (Warp - Fig. III. & Weft – Fig. IV)

TABLE VI
FABRIC COUNT (WARP AND WEFT SIDE SAMPLES)
	S.No.
	Samples
	Mean value
	Loss or gain over original


	Percentage of loss or gain over original

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	
	Original
	37
	39
	
	
	
	

	
	Tie – Dyed samples
	
	
	
	
	
	

	1.
	BWAPDT
	41
	43
	-4
	-4
	-10.8
	-10.2

	2.
	BWAPRK
	39
	41
	-2
	-2
	-5.4
	-5.1

	3.
	BWAPSB
	42
	43
	-5
	-4
	-13.5
	-10.2

	4.
	BWMPDT
	41
	41
	-4
	-2
	-10.8
	-5.1

	5.
	BWMPRK
	39
	40
	-2
	-1
	-5.4
	-2.5

	6.
	BWMPSB
	42
	42
	-5
	-3
	-13.5
	-7.6

	7.
	BWPPDT
	41
	41
	-4
	-2
	-10.8
	-4/5

	8.
	BWPPRK
	38
	42
	-1
	-3
	-2.7
	-7.6

	9.
	BWPPSB
	41
	41
	-4
	-2
	-10.8
	-5.1


`

ANOVA FOR FABRIC COUNT WARP AND WEFT % LOSS OR GAIN

	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	497.167
	3
	62.146
	7.663
	**

	Within groups
	291.941
	36
	8.109
	
	

	Total
	481.570
	44
	
	
	

	Between groups
	286.339
	8
	35.792
	6.600
	**

	Within groups
	195.231
	36
	5.423
	
	

	Total
	481.570
	44
	
	
	


**
Significant at 1 percent level


From the above Table VI, showed the fabric count of warp and weft side samples.  The above data revealed the fact that tie dyed samples of warp and weft yarns per square inch have been increased when compared with original, irrespective of mordants and tie dye techniques used.


Among the tie dyed samples with regard to warp yarns per square inch BWAPSB and BWMPSB showed maximum increased value by 13.5 percent.


With regard to weft yarns per square inch BWAPDT and BWAPSB showed maximum increased value in 10.2 percent.


On analyzing statistically both in the warp and weft side 1 percent level of significant difference was found between the groups.

thickness of original and die dyed samples.  It was obvious from the data that all the tie dyed samples exhibited increased fabric thickness values when compared with originals. Among the Brazil wood dyed samples pomegranate and myrobalan used as mordants following sun burst technique ranked maximum percentage of 28.18 and 26.36 percent by BWPPSB and BWMPSB respectively.


On analyzing, statistically 1 percent level of significant difference was found between groups.

4.3 TESTS FOR MECHANICAL PROPERTY

4.3.1 TENSILE STRENGTH

Tensile Strength of warp and weft 0riginal and tie dyed samples are given in Table VII and (Warp – Fig. V. & Weft – Fig. VI).

TABLE VII
TENSILE STRENGTH (WARP AND WEFT SIDE SAMPLES)
	S.No.
	Samples
	Mean value
	Loss or gain over original
	Percentage of loss or gain over original

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	
	Original
	18.14
	12.20
	
	
	
	

	
	Tie – Dyed samples
	
	
	
	
	
	

	1.
	BWAPDT
	19.48
	16.52
	-1.34
	-4.32
	-7.39
	-35.41

	2.
	BWAPRK
	19.40
	16.52
	-1.26
	-4.22
	-6.95
	-34.59

	3.
	BWAPSB
	19.30
	16.10
	-1.16
	-3.90
	-6.39
	-31.97

	4.
	BWMPDT
	30.66
	23.24
	-12.52
	-11.40
	-69.02
	-90.49

	5.
	BWMPRK
	30.50
	23.20
	-12.36
	-11.00
	-68.14
	-90.16

	6.
	BWMPSB
	30.24
	23.10
	-12.10
	-10.90
	-66.70
	-89.34

	7.
	BWPPDT
	26.28
	16.68
	-8.14
	-4.48
	-44.87
	-36.72

	8.
	BWPPRK
	25.50
	16.34
	-7.36
	-4.14
	-40.57
	-33.93

	9.
	BWPPSB
	25.44
	16.42
	-7.30
	-4.22
	-40.24
	-34.59


ANOVA FOR TENSILE STRENGTH WARP AND WEFT % LOSS OR GAIN

	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	28229.780
	8
	3528.722
	428.648
	**

	Within groups
	296.360
	36
	8.232
	
	

	Total
	28526.139
	44
	
	
	

	Between groups
	30829.108
	8
	3853.639
	666.948
	**

	Within groups
	208.009
	36
	5.778
	
	

	Total
	31037.117
	44
	
	
	


** Significant at 1 percent level


The above Table VII, showed the tensile strength of warp and weft side of tie dyed samples.  Among the Brazil wood dyed samples using Alum, Myrobalan and Pomegranate as mordants following three different tie and dye techniques, all the myrobalan used samples exhibited increased tensile strength values of 69.02, 68.14 and 66.7 percent by BWMPDT, BWMPRK and BWMPSB respectively with regard to warp side and 90.49, 90.16 and 89.34 percent by BWMPDT, BWMPRK and BWMPSB respectively in weft side of the tie dyed samples.


Considering, the warp and weft side the maximum gain in Tensile strength by 69.02 percent and 90.49 percent in warp and weft side respectively by BWMPDT sample.


On analyzing statistically 1 percent level of significant difference was noticed between the groups of both warp and weft side samples.


Figure 3 4

FIGure III
FABRIC COUNT OF ORIGINAL AND TIE DYED SAMPLES

(WARP AND WEFT SIDE SAMPLES)
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FIGure IV
TENSILE STRENGTH OF ORIGINAL AND TIE DYED SAMPLES

(WARP AND WEFT SIDE SAMPLES)
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4.3.2 ELONGATION

Elongation of warp and weft 0riginal and tie dyed samples are given in Table VIII and (Warp & Weft – Fig V).

TABLE VIII
ELONGATION (WARP AND WEFT SIDE SAMPLES)

	S.No.
	Samples
	Mean value
	Loss or gain over original
	Percentage of loss or gain over original

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	
	Original
	1.38
	0.80
	
	
	
	

	
	Tie – Dyed samples
	
	
	
	
	
	

	1.
	BWAPDT
	1.78
	1.34
	-0.40
	-0.54
	-28.99
	-67.50

	2.
	BWAPRK
	1.50
	1.28
	-0.12
	-0.56
	-20.29
	-60.00

	3.
	BWAPSB
	1.66
	1.36
	-0.28
	-0.56
	-20.29
	-70.00

	4.
	BWMPDT
	1.70
	1.30
	-0.32
	-0.50
	-23.19
	-62.50

	5.
	BWMPRK
	1.66
	1.28
	-0.28
	-0.48
	-20.29
	-60.00

	6.
	BWMPSB
	1.90
	1.42
	-0.52
	-0.62
	-37.68
	-77.50

	7.
	BWPPDT
	1.74
	1.34
	-0.36
	-0.54
	-26.09
	-67.50

	8.
	BWPPRK
	1.78
	1.36
	-0.40
	-0.56
	-28.99
	-70.0

	9.
	BWPPSB
	1.68
	1.36
	-0.30
	-0.56
	-21.74
	-70.00


ANOVA FOR ELONGATION WARP AND WEFT % LOSS OR GAIN

	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	2319.444
	8
	289.931
	0.397
	NS

	Within groups
	26312.500
	36
	730.903
	
	

	Total
	28631.944
	44
	
	
	

	Between groups
	2319.444
	8
	289.931
	0.9397
	NS

	Within groups
	26312.500
	36
	730.903
	
	

	Total
	28631.944
	44
	
	
	


NS
Not Significant


The above table VIII, showed the elongation of the warp and weft side of tie dyed samples.  From the above table date it was clear that all the samples revealed increased elongation values than originals irrespective of mordants and die and dye techniques used.


Both in the warp and weft side, the maximum gain in percentage was noticed with BWMPSB by 37.68 percent 77.50 percent respectively.


Statistical analysis proved the fact that there was no significant difference between the groups both in the warp and weft side of the tie dyed samples.

4.4 Wettability and Absorbency Tests

4. 4.1 DROP TEST

Drop Test of Original and Tie Dyed samples are given in Table IX and                  Fig VI..

TABLE IX
DROP TEST
	S.No.
	Samples
	Mean value
	Loss or gain over original
	Percentage of loss or gain over original

	
	Original
	1.04
	
	

	
	Tie – Dyed
	
	
	

	1.
	BWAPDT
	0.88
	0.16
	15.38

	2.
	BWAPRK
	0.86
	0.18
	17.31

	3.
	BWAPSB
	0.78
	0.26
	25.00

	4.
	BWMPDT
	0.78
	0.26
	25.00

	5.
	BWMPRK
	0.72
	0.32
	30.76

	6.
	BWMPSB
	0.74
	0.30
	28.85

	7.
	BWPPDT
	0.74
	0.30
	28.85

	8.
	BWPPRK
	0.88
	0.16
	15.38

	9.
	BWPPSB
	0.80
	0.24
	23.08


ANOVA FOR DROP TEST % LOSS OR GAIN
	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	1421.762
	8
	177.720
	1.055
	NS

	Within groups
	6065.089
	36
	168.475
	
	

	Total
	7486.851
	44
	
	
	


NS – Not Significant

Drop Test:


The above Table IX. showed the wettability performance of the original and tie dyed samples from the data it was evident that all the samples exhibited lesser mean value than the original.  Lesser the mean value greater in the absorbency performance.  Among the tie dyed samples, myrobalan used as mordant for dyeing following different the dyeing techniques revealed maximum absorbency performance among which BWMPRK exhibited highest value of 30.76 percent.


On analyzing statistically between the groups no significant difference was found.


Figure 5  6

FIGure V

ELONGATION OF ORIGINAL AND TIE DYED SAMPLES

(WARP AND WEFT SIDE SAMPLES)
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FIGure VI
DROP TEST OF ORIGINAL AND TIE DYED SAMPLES
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4.4.2 SINKING TEST

Sinking Test of Original and Tie Dyed samples are given in Table X and                  Fig VII. 
TABLE X
SINKING TEST
	S.No.
	Samples
	Mean value
	Loss or gain over original
	Percentage of loss or gain over original

	
	Original
	10.60
	
	

	
	Tie – Dyed
	
	
	

	1.
	BWAPDT
	2.80
	7.80
	73.03

	2.
	BWAPRK
	3.20
	7.40
	69.29

	3.
	BWAPSB
	2.80
	7.80
	73.03

	4.
	BWMPDT
	3.00
	7.60
	71.69

	5.
	BWMPRK
	2.80
	7.80
	73.58

	6.
	BWMPSB
	3.00
	7.60
	71.69

	7.
	BWPPDT
	7.00
	3.60
	33.71

	8.
	BWPPRK
	6.40
	4.20
	39.33

	9.
	BWPPSB
	7.00
	3.60
	33.71


ANOVA FOR SINKING TEST % LOSS OR GAIN

	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	67043.225
	8
	8380.403
	56.974
	**

	Within groups
	5295.347
	36
	147.093
	
	

	Total
	72338.572
	44
	
	
	


**
Significant at 1 percent level


The above Table X showed the wettability performance of the original and tie dyed samples from the data it was evident that all the samples exhibited lesser mean value than the original.  Lesser the mean value greater in the absorbency performance.  Among the tie dyed samples, myrobalan used as mordant for dyeing following different the dyeing techniques revealed maximum absorbency performance among which BWMPRK revealed highest value of 74.58 percent.


On analyzing statistically between the groups 1 percent level of significant difference was found.

4.4.3 CAPILLARY RISE TEST

Capillary Rise Test of Original and Tie Dyed samples are given in Table XI. and Fig VIII.
TABLE XI
CAPILLARY RISE TEST
	S.No.
	Samples
	Mean value
	Loss or gain over original
	Percentage of loss or gain over original

	
	Original
	10.78
	
	

	
	Tie – Dyed
	
	
	

	1.
	BWAPDT
	11.36
	-0.58
	-5.38

	2.
	BWAPRK
	11.48
	-0.70
	-.6.49

	3.
	BWAPSB
	11.44
	-0.66
	-6.12

	4.
	BWMPDT
	11.90
	-1.12
	-10.39

	5.
	BWMPRK
	11.74
	-0.96
	-8.91

	6.
	BWMPSB
	12.02
	-1.24
	-11.50

	7.
	BWPPDT
	11.64
	-0.86
	-7.98

	8.
	BWPPRK
	11.62
	-0.84
	-7.79

	9.
	BWPPSB
	11.48
	-0.70
	-6.49


ANOVA FOR CAPILLARY RIST TEST % LOSS OR GAIN
	
	Sum of squares
	Df
	Mean square
	F
	Sig

	Between groups
	168.357
	8
	21.045
	0.715
	NS

	Within groups
	1060.164
	36
	29.449
	
	

	Total
	1228.521
	44
	
	
	


NS Not significant


The above Table XI showed the wettability performance of the original and tie dyed samples from the data it was evident that all the samples exhibited lesser mean value than the original.  Lesser the mean value greater in the absorbency performance.  Among the tie dyed samples, myrobalan used as mordant for dyeing following different the dyeing techniques revealed maximum absorbency performance among which BWMPSB showed highest value of 11.50 percent.


On analyzing statistically between the groups not significant difference was found.


Figure 7  8

FIGure VII
SINKING TEST OF ORIGINAL AND TIE DYED SAMPLES
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FIGure VIII

CAPILLARY RISE TEST OF ORIGINAL AND TIE DYED SAMPLES
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4.5 colour fastness tests

Colour Fastness Tests of Original and Tie Dyed samples are given in Table XII. 
Table xii

Colour fastness for the tie  Dyed Samples

	S.

No.
	Samples
	Colour fastness to washing
	Colour fastness to sunlight
	Colour fastness to pressing
	Colour fastness to perspiration

	
	
	Colour change
	Staining
	Colour change
	Staining
	Wet
	Dry
	Acid
	Alkaline

	
	
	
	
	
	
	Colour

Change
	Staining
	Colour

Change
	Staining
	Colour

Change
	Staining
	Colour

Change
	Staining

	1.
	BWAPDT
	4
	4
	4/5
	5
	4
	4
	4
	4
	4
	4
	4
	4

	2.
	BWAPRK
	4
	4
	4/5
	5
	4
	4
	4
	4
	4
	4
	4
	4

	3.
	BWAPSB
	4
	4
	4/5
	5
	4
	4
	4
	4
	4
	4
	4
	4

	4.
	BWMPDT
	4/5
	4
	45
	5
	3
	3
	3
	3
	3
	3
	3
	3

	5.
	BWMPRK
	4/5
	4
	4
	5
	3
	3
	3
	3
	3
	3
	3
	3

	6.
	BWMPSB
	4/5
	4
	4
	5
	3
	3
	3
	3
	3
	3
	3
	3

	7.
	BWPPDT
	4/5
	4/5
	4
	5
	3
	3
	3
	3
	3
	3
	3
	3

	8.
	BWPPRK
	4/5
	4/5
	4
	5
	3
	3
	3
	3
	3
	3
	3
	3

	9.
	BWPPSB
	4/5
	4/5
	4
	5
	3
	3
	3
	3
	3
	3
	3
	3


As per AATCC the grades are


1 – Very poor


2 – Poor


3 – Fair


4 – Good


4/5 – Very good


5 – Excellent


From the above Table XII, it is evident that, colour fastness to washing showed that, the tie dyed samples with alum mordant was good and with other two mordants, myrobalan and pomegranate the dyed samples were rated as very good respectively.  Regarding, colour fastness to sunlight is showed that, the tie dyed samples with alum mordant was rated as very good and with other two mordants, myrobalan and pomegranate were rated as good respectively.  Considered, the colour fastness to pressing in wet condition the tie dyed samples as alum mordant were rated as good and with other two mordants, myrobalan and pomegranate tie dyed samples were rated as fair respectively.  Then, colour fastness to pressing in dry condition the  tie dyed samples as alum mordant were rated as good and with other two mordants, myrobalan and pomegranate tie dyed samples were rated as fair respectively.  Regarding, the colourfastness to perspiration in acid condition the tie dyed samples as alum mordant were rated as good and with other two mordants, myrobalan and pomegranate tie dyed samples were rated as fair. Considered, colour fastness to perspiration in alkaline condition the tie dyed samples as alum mordant were rated as good and with other two mordants, myrobalan and pomegranate tie dyed samples were rated as fair respectively.

5. summary nd conclusion


The Indian textiles and clothing business covers a wide scale of activities and processes ranging from production of basic fibre required to the finished value added product such as fabrics made ups and apparels. Cotton fabric is mostly considered for its natural aesthetic and comfort characteristics and is suitable for all weathers. Cotton is considered to be a relatively easy fibre to dye and print. So, the cotton voile fabric was selected for the present study.


Man is fascinated by colour. Colour may be of natural original or synthetically developed.  The world of textiles without colour is almost unimaginable.  Dying may also be called as a finishing process, which brings a variety of colours to the fabrics. The dyes and chemicals used in the textile industry contain toxic and hazardous substances, which not only affect the consumer but also causes severe damage to the environment remark Adivarekar et al. (2004).


“Eco-friendly” is the first step in this direction to improve this situation, which was worsening over the eyar. The current world wide awareness about the environment pollution by the production and application of synthetic dyes and the disposal of effluent formed after dyeing, causes water pollution. The reincarnation of much less hazardous, eco-friendly, natural dyes are gaining importance.  Natural dyes are obtained from natural sources such as vegetable matter, minerals and insects. Any part of the plant which can yield from 1 to 4 per cent can be considered as potential natural dye source. Mordant is a colour fixative agent. Mordants are minerals salts that bind dyes into fibre. It prevents colour bleeding, brightens or changes some dye colours.


India has a rich tradition of using, natural dyes, especially for dyeing and printing. The use of natural dyes in textile dyeing and printing is achieving acceptability world wide.  The traditional methods of fabric printing occupy a unique place in the history of Indian civilization.


Printing of textile is the application of colour according to a predetermined design. Printing is a branch of dyeing. Designs are produced on fabrics by printing with dyes in paste from or by positioning the dyes on the fabrics with specially designed machines. Resist is a substance applied to a substrate to prevent the uptake or fixation of a dye in a subsequent operation. An inert or in active substance with the ability to resist the application of dyestuff is printed on the material tie dyeing is an exciting and innovative art form. Tie dye is a typically brightly coloured, patterned textile or clothing which is made from knit or woven fabric. The ties resist the penetration of dye making tie dyeing a form of resist the penetration of dye, making tie dyeing a form of resist dyeing. Hence, the eco-friendly coloration through resist style of printing was made taken up, “Application And Evaluation Of Selected Natural Dye On Tie Dyeing Of Cotton Fabric”, with the following objectives

· To study the effect of selected natural dye, bio-mordants and mordanting techniques on cotton fabric

· To create resist styles through tie and dye

· Subjective and objective evaluation of the samples

Based on availability, affordable cost and appealing natural colours. The Brazil Wood bark was selected and the powdered Brazil Wood was used for the study. Brazil Wood (Caesalpinia Sappan) belongs to the family caesalpiniaceous. The bark pods contain red dye, natural tannin material.

The natural dyes need mordant to fix their colour on to the fibre were alum, myrobalan, and pomegranate selected as mordant for the study. Alum is the most commonly used mordant. It does not affect colour, though it brightens most light colours. Myrobalan can be used both as a dye and a mordant. It is an extract of a plant. The pomegranate is a fruit that contains 25% dye. In dyeing, the rind of the fruit is most widely used.  The metallic mordants produce bright and fast colours but they are not eco-friendly. In order to produce eco-friendly natural dyeing, the three biomordants namely alum, myrobalan and pomegranate were selected as mordants for the study.

Mordanting can be done at various stages, namely pre, simultaneous and post mordanting. All the three mordanting techniques were selected and tried in pilot study. The selected cotton fabric was pretreated for further printing on the fabric were taken in various concentrations like dye concentration has taken as 5%, dye extraction time 48 hrs, dyeing time 45 min, mordanting time 30 min. There are various types of printing techniques. Among the various types of printing methods, Tie Dyeing was selected for the study. In tie-dyeing, various designs can be created, in that, ten techniques were tried for the pilot study. From that, the three techniques were selected for the final study and furnishing item was produced. Based on judges evaluation  pre-mordanting technique with three mordants were selected for the final study. 

Findings of the study

Visual inspection


Among Brazil Wood tie-dyed samples, BWAPDT, BWMPRK and BWPPRK were rated as excellent in general appearance. BWAPSB, BWMPRK and BWPPRK were rated as good in brilliancy of colour. Regarding, evenneness in dyeing BWAPSB, BWMPSB and BWPPSB samples were rated as even.  BWAPRK, BWMPDT and BWPPDT were rated as soft in texture.  The samples BWAPDT, BWMPDT and BWPPSB were rated as high with regard to lustre.

Fabric Weight


In fabric weight, the Brazil Wood Tie Dyed samples with pomegranate as mordant BWPPDT, BWPPRK, BWPPSB samples were exhibited the maximum per cent than the other two mordants used samples.

Fabric Thickness


In view of fabric thickness, the Brazil Wood Tie Dyed samples, with myrobalan and pomegranate used as mordants following sun burst techniques BWMPSB and BWPPSB were exhibited maximum percentage than the alum mordant Tie Dyed samples.

Fabric Count

Warp


In fabric count regarding warp side, among the Brazil Wood Tie Dyed samples, with alum and myrobalan, used as mordants followed sun burst technique, BWAPSB, BWMPSB were revealed better performance than the pomegranate used Tie Dyed samples.

Weft


Regarding the weft side, the Brazil Wood Tie Dyed samples, with alum mordant, BWAPDT and BWAPSB samples exhibited increased values than the other two mordants used Tie Dyed samples.

Tensile Strength

Warp


In view of tensile strength regarding warp side, following three different techniques Tie Dyed with Brazil Wood dye, the myrobalan mordant used BWMPDT, BWMPRK and BWMPSB exhibited maximum increased values than other two mordants used Tie Dyed samples.

Weft


Regarding the weft side, all the three Tie Dyed techniques samples, with Brazil Wood dye used with myrobalan as mordant, BWMPDT, BWMPRK and BWMPSB samples exhibited better performance than the other two mordants used Tie Dyed samples.

Elongation 

Warp


Regarding the elongation of warp side among the Brazil Wood dye, elongation BWMPSB has gained with myrobalan mordant sample following, the sun burst technique revealed increased value than other techniques and other mordants used Tie Dyed samples.

Weft


Considering the weft side, Brazil Wood dye, with myrobalan mordant, the following sun burst tie dye technique exhibited better performance than other samples.

Drop test


Regarding the drop test, the Brazil Wood Tie Dyed samples, with myrobalan mordant, following random knotting technique, showed excellent absorbency performance than the other Tie Dyed samples.

Sinking test


Regarding sinking test, it was evident that the Brazil Wood dye with myrobalan mordant following random knotting technique showed greater absorbency than the other Tie Dyed samples.

Capillary rise test


Regarding the capillary rise test, it was evident that the Brazil Wood dye with myrobalan mordant following sun burst technique has showed better performance than the other Tie Dyed samples.

Colour fastness test


Regarding the colour fastness test, the Brazil Wood Tie Dyed samples reveals excellent and good performance in washing, sunlight and fair in dry and wet pressing, acid and alkali perspiration showed the points in all Tie Dyed samples.

Conclusion


It was clearly evident from the results among the Brazil Wood dyed, samples mordanted with alum, myrobalan and pomegranate biomordants following pre-mordanting technique ranked first, scoring maximum percentage.
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Appendix  i
The details of the original material

· Cotton voile
- 
100 per cent pure cotton voile

· Width

-
36 inches

· Weave

-
Plain

· Count

-
40s

· Rate

-
Rs. 80 per meter

· 
Appendix  iI

selected designs

DOT TYEING

· 
          RANDOM KNOTTING


   
    SUN BURST


· Appendix  iIi

· THE SAMPLES OF ALUM PRE-MORDANTED

BWAPDT

· 
BWAPRK


BWAPSB

· 
Appendix  iv

THE SAMPLES OF MYROBALAN PRE-MORDANTED

BWMPDT

· 
                        BWMPRK

   
                                 BWMPSB

· Appendix  v

THE SAMPLES OF POMEGRANATE PRE-MORDANTED

BWPPD

T

· 
                        BWPPRK

   
                                 BWPPSB

APPENDIX VI
VISUAL INSPECTION EVALUATION OF RATING SCALE IN PERCENTAGE
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