Dyes:

A natural or synthetic substance used to add a color or change the color of something. Dyes are the coloring material that color commodities of our day to day use. Dyes are applied everywhere, from plastic toys for children to that fabrics you wear, from food to wood; hardly there is any industry where dyes are not used commercially. There are mainly two classes of dye, natural and man-made.

Dying:

Dying is the process of imparting colors to a textile material in loose fiber, yarn, cloth or garment form by treatment with either natural or synthetic dye. Dying is normally done in a special solution containing dyes and particular chemical material. After dying, dye molecules have uncut chemical bond with fiber molecules. The temperature and time controlling are two main key factors in dying. 

Difference between Dye and Pigment:
Colorants are classified as either pigments or dyes. The difference between pigments and dyes is therefore due to physical characteristics rather than chemical composition. The major difference between dyes and pigments is the solubility (the tendency to dissolve in a liquid). Dyes dissolve during application, losing their crystal or particulate structure in the process. Dyes, colorants in which the coloring matter is dissolved in liquid, are absorbed into the material to which they are applied. Pigments are practically insoluble in the medium in which they are incorporated. Pigments, consisting of extremely fine particles of ground coloring matter suspended in liquid, form a paint film that is bonded to the surface it is applied to. Dyes are sometimes precipitated onto an inert base and ground into pigments. The difference between pigments and dyes is therefore due to physical characteristics rather than chemical composition.
Natural Dyes:
Dyes are obtained from flowers, nuts, berries and other forms of vegetable and plants as well as from animal and mineral sources. These are known as natural dyes. The ability of natural dyes to color textiles has been known since ancient times. The earliest written record of the use of natural dyes was found in China dated 2600 BC. Until the mid- 19th century all dyes stuff were made from natural materials, mainly vegetables and animal matter. They can be classified according to their origin: 
Plant Based Dyes:

Those dyes which are obtained from plant are called plant based dyes. The majority of natural dyes are from plant sources. Dying became more sophisticated with time and techniques using natural dyes from crushed fruits, berries and other plants, which were boiled into the fabric and gave light and water fastness (resistance), were developed.

Some of the well known Ancient dyes include madder, a red dye made from the roots of the Rubia tinctorum, blue indigo from the leaves of indigofera tinctoria. (It was cheap and plentiful), yellow from the stigmas of the saffron plant, and dogwood, an extract the pulp of the dogwood tree.
Animal Based Dyes: 

Those dyes which are obtained from animal are called animal based dyes. Tyrian purple, a natural dye, was so expensive that its use was restricted to royalty. It was obtained from a small Mediterranean shellfish and produced in the ancient Phoenician of Tyre. The shellfish were small both in size and in numbers. It was estimated that it took 8,500 shellfish to produce one gram of dye. Another good example is cochineal, which is a brilliant red dye produced from insects living on cactus plants.
Mineral Based Dyes:

Those dye which are obtained from minerals, colored clays and earth oxides are called mineral based dyes. Ocher is a dye obtained from an impure earthly ore of iron or ferruginous clay, usually red (hematite) or yellow (limonite) or brown and is one of the oldest pigments and has been use since pre-historic times. Mineral dyes come from limestone or lime (white), manganese (black), cinnabar and lead oxide (red), azurite and lapis lazuli (blue), and malachite (green).
Mordant:
Few natural dyes are color-fast with fibers. Mordant are substances which are used to fix a dye to the fibers. They also improve the take-up quality of the fabric and help improver color and light-fastness. The term is derived from the Latin mordere, to bite. Some natural dyes, indigo for example, will fix without the aid of a mordant; these dyes are known as ‘substantive dyes’. Other dyes, such as madder and weld, have a limited fastness and the color will fade with washing and exposure to light. Traditionally, mordant were found in nature. Wood ash or stale urine may have been used as an alkali mordant, and acids could be found in acidic fruits or rhubarb leaves (which contain oxalic acid), for example. Nowadays most natural dyers use chemical mordant such as alum, copper sulphate, iron or chrome (there are concerns, however about the toxic nature of chrome and some practitioners recommend that it is not used).
Mordant are prepared in solution, often with the addition of an ‘assistant’ which improves the fixing of the mordant to the yarn or fiber. The most commonly used mordant is alum, which is usually used with cream of tarter as an additive or assistant.

Classification of Natural Dyes:
Natural dyes are classified as either adjective or substantive.

Substantive Dyes:

Only a few natural dyes will take permanently dye fastness without the addition of a mordant. Those dyes are called substantive dyes. Some examples are annatto seeds, which produce an orange color; lichens, which produce a range of shades from reddish browns to yellows; and walnut hulls, which produce rich shades of brown.
Adjective Dyes:

Many natural dyes are called adjective dyes in that they require a mordant to fix them to the material. A mordant works by combining with the dyestuff to create an insoluble compound. Examples of mordant include materials such as alum, sodium chloride and tannic acid. There are many adjective natural dyes which only give a worthwhile color and a good level of wash and light fastness if the fibers are prepared with mordant. The great majority of dyes only give a relatively permanent color if the fibers are mordant.

Advantages of natural Dyes:
· Health and safety aspects of natural dyes: Though all natural dyes are not 100% safe they are less toxic than their synthetic counterparts. Many of the natural dyes like turmeric, annatto and saffron are permitted as food additives. Many natural dyes have pharmacological effects and possible health benefits.

· They are obtained from renewable sources.

· Natural dyes cause no disposal problems, as they are biodegradable.

· Practically no or mild reactions are involved in their preparation.

· They are unsophisticated and harmonized with nature.

· Many natural dyes have the advantage that even though they have poor wash fastness ratings, they do not stain the adjacent fabrics in the washing process because of the non-substantive nature of the dye towards the fabric. An exception to this is turmeric, which shows substantivity for cotton. 
· Natural dyes are cost effective.

· It is possible to obtain a full range of colors using various mordant.

· The shades produced by natural dyes are usually soft, lustrous and soothing to the human eye.
Disadvantages of Natural Dyes:
· It is time consuming to extract from the raw materials.
· Availability of the natural dyes is limited.

· As the natural dyes are extracted from plants mostly, they are dependent on the growing seasons, which is unlike the synthetic dyes that are produced in the laboratories.

· Even though natural dyes produce bright colors and variety of shades but tend to fade faster than the synthetic dyes.
· Consistency is an issue as no two dye lots are identical due to the impurities in them.

· Some mordant used along with natural dyes may be toxic to an extend. Alum is safer to use though entirely not non toxic.

· Some fibers such as silk and wool can be dyed by simply dipping them in the dye but cotton requires a mordant.

· Synthetic fibers, which are becoming widely popular, can not be dyed with natural dyes.

· It is difficult to reproduce shades by using natural dyes, as these agro products vary from one.
· It is difficult to standardize a recipe for the use of natural dyes, as the natural dying process and its color development depends not only on color component but also on materials.

· Lack of availability of precise technical knowledge on extraction and dying techniques.

· The dyed textile may change color when exposed to the sun, sweat and air.   
