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ABSTRACT

Human are dependent upon ecosystem services such as air, water and food for survival. Statistical
figures reveal that more than 70 percent of the surface of the Earth is covered with water. However, a
large proportion of this water is not suitable for human consumption. Water pollution is due to the
increase in population, growth of industries, urbanization, lack of environmental awareness, use of
chemical fertilizers instead of organic manures and untreated effluent discharge from industries and
municipalities. Developing nations are likely to be affected more severely by the shortage of water as
well as water pollution, where already almost 80 percent of health illness is directly or indirectly
related with water quality.
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INTROUCTION

In India, the textile industries have great economic significance by virtue of its contribution to overall
industrial output and employment generation when compared to other industries such as leather, paper,
pulp and food industries. But most of them lack effluent treatment plants. Instead, they directly
discharge untreated colored and toxic effluent into the nearby canals, rivers, lakes, and streams. The
discharge of industrial wastewater cause serious environmental problems due to their chemical
structure gives them a persistent and recalcitrant nature.

Dyes are complex and sensitive chemicals. A dye is a colored 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 on the fiber. The Dyes are obtain from animals,
vegetables, mineral origin, plants,roots berries, bark, leaves and wood. Both dyes and pigments appear
to be colored because they absorb some wavelengths of light more than others. In contrast with a dye,
a pigment generally is insoluble, and has no affinity for the substrate. Buts Dyes are soluble, Some
dyes can be precipitated with an inert salt to produce a lake pigment, and based on the salt used they
could be aluminum lake, calcium lake or barium lake pigments.

TYPES OF DYES

The first human-made (synthetic) organic dye, mauveine, was discovered by William Henry Perkin in
1856. Many thousands of synthetic dyes have since been prepared., Synthetic dyes quickly replaced
by traditional natural dyes. Dyes are now classified according to how they are used in the dyeing
process.

Acid Dyes

Acid dyes are water-soluble anionic dyes that are applied to fibers such as silk, wool, nylon and
modified acrylic fibers using neutral to acid dye baths. Acid dyes are not substantive to cellulosic
fibers.

Basic Dyes

Basic dyes are water-soluble cationic dyes that are mainly applied to acrylic fibers, for wool and silk.
Usually acetic acid is added to the dyebath to help the uptake of the dye onto the fiber. Basic dyes are
also used in the coloration of paper.

Direct or Substantive Dye
Direct or substantive dye is normally carried out in a neutral or slightly alkaline dyebath, with
the addition of either sodium chloride (NaCl) or sodium sulfate (Na2SOg4). Direct dyes are
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used on cotton, paper, leather, wool, silk and nylon. They are also used as pH indicators and as
biological stains.

Ordant Dyes

Mordant dyes require a mordant, which improves the fastness of the dye against water, light and
perspiration. The choice of mordant is very important as different mordants can change the final color
significantly. Most natural dyes are mordant dyes and there is therefore a large literature base
describing dyeing techniques. The most important mordant dyes are the synthetic mordant dyes or
chrome dyes. They are applied to wool. Many mordant dyes contain heavy metal that can cause
hazardous to health and extreme care must be taken in using them.

Vat Dyes

Vat dyes are essentially insoluble in water and incapable of dyeing fibres directly. However, reduction
in alkaline liquor produces the water soluble alkali metal salt of the dye, Subsequent oxidation reforms
the original insoluble dye.

Reactive Dyes

Reactive dyes utilize a chromophore attached to a substituent that is capable of directly reacting
with the fibre substrate. The covalent bonds that attach reactive dye to natural fibers make them among
the most permanent of dyes. Cold reactive dyes, such as Procion MX, Cibacron F, and Drimarene K,
are very easy to use because the dye can be applied at room temperature. Reactive dyes are the best
choice for dyeing cotton, cellulose fibers and art studio.

Disperse Dyes

Disperse dyes are water insoluble. They were originally developed for the dyeing of cellulose acetate.
Their main use is in dye polyester but they can also be used to dye nylon, cellulose triacetate, and
acrylic fibres. They have fine particle size which gives a large surface area that aids dissolution
to allow uptake by the fibre. The dyeing rate can be significantly influenced by the choice of
dispersing agent used during the grinding.

Azoic Dyes
Azoic dye is an insoluble azo dye is produced directly onto or within the fibre. This is achieved by
treating a fibre with both diazoic and coupling components. This dye is applied on cotton.

Sulfur Dyes

Sulfur dyes are two part developed dyes used to dye cotton with dark colors. The initial bath
imparts a yellow or pale chartreuse color. This is after treated with a sulfur compound in place to
produce the dark black Sulfur Black 1 is the largest selling dye .

Food Dyes

Food dyes are food additives, they are manufactured to a higher standard than some industrial dyes.
Food dyes can be direct, mordant and vat dyes, and their use is strictly controlled by legislation. Many
are azo dyes, although anthraquinone and triphenylmethane compounds are used for colors such as
green and blue. Some naturally-occurring dyes are also used.

Other Important Dyes
A number of other classes have also been established including Oxidation bases, Laser dyes, Leather
dyes, Fluorescent brighteners, Solvent dyes, Carbene dyes, Contrast dyes.

REVIEW OF LITERATURE:
Kurniawan et al (2011) studied technical applicability of a various physico- chemical
treatments for the removal of heavy metals such as Cd(Il), Cr(ll1), Cr(1V), Cu(ll), Ni(ll) and Zn(ll)
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form contaminated wastewater. A particular focus is given to chemical precipitation, coagulation-
flocculation, floatation, ion exchange and membrane filtration. Their advantage and limitations in
application are evaluated. Their operating conditions such as pH dose required, initial metal
concentration and treatment performance are presented. It is evident from the survey that ion exchange
and membrane filtration are the most frequently studied and widely applied for treatment of metal-
contaminated wastewater.

Isabel Villaescusa et al. (2014) revealed the sorption of Pb (I1), Ni(Il), Cu(ll) and Cd(Il). The kinetic
studies show that the initial uptake was rapid and equilibrium was established in one hour for all the
studied metals and that the data followed the pseudo-second order reaction. The Langmuir and
Freundlich isotherm models described the equilibrium sorption data for single metal system at initial
pH 5.5. However the non-competitive Freundlich model has been found to provide the best correlation.
D’souza (2016) reported the possibility of low grade phosphate for the removal of lead, copper,
zinc and cobalt ions from aqueous solutions. Effects of contact time, amount of adsorbent and
initial concentration of metal ions were studied. Adsorption of heavy metal ions was found to
follow the order of Pb (I1)>Cu (I11)>Zn(I1)>Co(ll). Similarly Chockalingam and Subramanian
reported the utility of rice husk as an adsorbent for metal ions such as iron, zinc and copper from acid
mine water. The adsorption isotherms exhibited Langmuir behavior and were endothermic in nature.
The free energy values for adsorption of the chosen metal ions onto rice husk were found to be
highly negative attesting to favorable interaction. Over 99% Fe(111), 98% of Fe(l1) and Zn (11) and 95%
Cu(Il) uptake was achieved from acid mine water, with a concomitant increase in the pH value by two
units using rice husk indicated successful growth of Desulfotomaculum nigrificans(D.nigrificans). The
possible mechanism of metal ion adsorption onto rice husk is discussed.

CONCLUSIONS:

The foregoing pages have described the salient points related to the results of kinetic and
thermodynamic studies on the adsorption of dyes onto various adsorbents reported in literature
during recent past. However, such studies with an aim to identify easily available and economically
viable materials for the removal of dyes from aqueous solutions are on. Apart from the adsorbents
mentioned above lots of other materials have also been tried for the past several years to abate dyes
from aqueous solutions which include acid activated bentonite Diatomite agricultural waste
residues corncob and barely husk, anionic resins, fungus aspergillus niger and Thelephora sp,
yeast kluyveromyces marxianus, chitin and ctivated carbons prepared from various materials by
chemical or thermal activation process, natural wastes and fly ash.
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