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Abstract 
Waste water has been a matter of concern, both in the aesthetic sense and health point of view. Color 
removal from textile effluents on a continuous industrial scale has been given much attention in the last 
few years, not only because of its potential toxicity, but also mainly due to its visibility problem. There 
have been various promising techniques for the removal of dyes from wastewater. However, the 
effectiveness of adsorption for dye removal from wastewater has made it an ideal alternative to other 
expensive treatment methods. In this review, an extensive list of sorbent literature has been compiled. The 
review evaluates different agricultural waste materials as low-cost adsorbents for the removal of dyes from 
wastewater. The review also outlines some of the fundamental principles of dye adsorption on to 
adsorbents.  
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Introduction 
The research on dyeing wastewater treatment has often focused on reactive dyes for three main 
reasons:  
(i) Reactive dyes represent an increasing market share, because they are used to dye cotton 

fibers, which makes up about half of the world’s fiber consumption;  
(ii) A large fraction, typically around 30% of the applied reactive dyes, is wasted due to the 

dye hydrolysis in alkaline dye bath.  
(iii) Conventional wastewater treatment plants have a low removal efficiency for reactive and 

other anionic soluble dyes, which leads to colored waterways. 
The vicinity of shading and shading creating mixes has dependably been undesirable in water 
for any utilization. It is, hence, not in the least shocking to note that the shading in wastewater 
has now been considered as a poison that should be dealt with before release. Along these lines, 
shading evacuation is a standout amongst the most troublesome difficulties to be tended to by 
material completing, color assembling, mash and paper commercial ventures, among others. 
These commercial enterprises are real water customers and are, in this manner, a wellspring of 
impressive contamination.  
 
Review of Literature  
Colors are generally utilized as a part of commercial enterprises, for example, materials, elastic, 
plastics, printing, cowhide, makeup, and so forth, to shading their items. Thus, they create a lot 
of hued wastewater. It is evaluated that 2 % of colors created every year is released in effluents 
from associated commercial enterprises (Allen and Koumanova 2003). Among different 
commercial enterprises, material industry positions first in utilization of colors for hue of fiber. 
The aggregate color utilization of the material business worldwide is in abundance of 107 
kg/year and an expected 90 % of these winds up on fabrics. Consequently, 1,000 tones/year or a 
greater amount of colors are released into waste streams by the material business around the 
world (Marc 1996). Release of color bearing wastewater into common streams and waterways 
postures extreme issues to the oceanic life, sustenance web and reasons harm to the stylish way 
of the earth.  
Colors retain and reflect daylight entering water thus can meddle with the development of 
microbes and obstruct photosynthesis in sea-going plants. The issues get to be graver because of 
the way that the complex sweet-smelling structures of the colors render them incapable in the 
vicinity of warmth, light, organisms, and notwithstanding oxidizing specialists and debasement 
of the colors get to be troublesome. Henceforth, these represent a genuine risk to human 
wellbeing and water quality, in this way turning into a matter of imperative concern. Keeping  
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the vitality of shading evacuation, concerned commercial 
ventures are obliged to treat the color bearing effluents before 
dumping into the water bodies. In this way, mainstream 
researchers bears the obligation of developing so as to add to 
the waste treatment successful color evacuation system.  
Colors can have intense and/or unending impacts on 
uncovered life forms relying upon the introduction time and 
color con-centration. Colors can bring about hypersensitive 
dermatitis, skin irritation, tumor, transformation, and so forth. 
Colors can be named: anionic (immediate, corrosive and 
responsive colors), cationic (essential colors) and non-ionic 
(dispersive colors).  
Because of the business significance of colors, their effect and 
poisonous quality when discharged in the earth have been 
widely contemplated and numerous systems have been 
presented for their evacuation. Henceforth the late studies 
basically focus on alternate options which are more eco-
accommodating and can conquer the issues confronted in 
utilizing traditional strategies. Biosorption is an advantageous 
option technique. This procedure includes a strong stage 
(sorbent or biosorbent; adsorbent; organic material) and a 
fluid stage (dissolvable, typically water) containing a 
disintegrated species to be sorbed (adsorbate, metal). 
Biosorption has got numerous favorable circumstances, for 
example, less cost, no creation of concoction slop, simple 
operation and more productivity. The advances for shading 
evacuation can be isolated into three classes: natural, 
substance and physical. Every one of them have focal points 
and disadvantages.  
 
Organic routines: Biodegradation techniques, for example, 
parasitic decolorization, microbial corruption, adsorption by 
(living or dead) microbial biomass and bioremediation 
frameworks are generally connected to the treatment of 
mechanical effluents on the grounds that numerous 
microorganisms, for example, microscopic organisms, yeasts, 
green growths and organisms have the capacity to amass and 
debase diverse contaminations. In any case, their application 
is frequently limited in view of specialized imperative. 
Organic treatment obliges a vast area territory and is 
compelled by affectability toward diurnal variety and in 
addition danger of a few chemicals, and less adaptability in 
outline and operation.  
 
Compound techniques: Chemical strategies incorporate 
coagulation or flocculation consolidated with flotation and 
filtration, precipitation-flocculation with Fe(II)/Ca(OH)2, 
electroflotation, electrokinetic coagulation, customary 
oxidation routines by oxidizing operators (ozone), light or 
electrochemical procedures. These substance procedures are 
regularly lavish, and in spite of the fact that the colors are 
uprooted, aggregation of concentrated muck makes a transfer 
issue.  
A color is a hued substance that has a partiality to the 
substrate to which it is being connected. The color is for the 
most part connected in a watery arrangement, and may oblige 
a stringent to enhance the speed of the color on the fiber.  
Both colors and shades are hued on the grounds that they 
ingest a few wavelengths of light more than others. As 
opposed to colors, shades are insoluble and have no proclivity 
for the substrate.  
 
Materials and Methods  
Determination and planning of adsorbent: Low cost 
adsorbents, for example, rice husk, cotton, apple greases, 

wheat straw, banana and orange peel, guava leaf which are 
accessible inexhaustibly and eco-accommodating have been 
utilized widely for biosorption of different contaminations. 
Agro squanders, for example, areca nut, teak wood saw dust 
and guava leaves (Ponnusami et al., 2008) were gathered and 
washed with refined water and sun dried so they don't contain 
any dampness. In the wake of drying procedure, agro 
squanders were ground to fine powder and sieved through - 44 
cross section (176.5 µm). Agro waste pellets were readied by 
blending corn starch fastener and agro waste powder. The 
pellets were 14 mm in distance across and 5mm in thickness. 
These pellets were kept in hot air stove for drying at the 
temperature of 77 °C. Proximate examination was done to 
gauge dampness content, unstable substance and fiery remains 
substance of pelletized biosorbents utilizing mute heater. The 
results are presented in Table1 
 

Table 1: Properties of pelletized biosorbents 
 

Parameter Value Sawdust Areca nut Guava leaf 

Moisture content (gm) 0.561 0.279 0.381 

Ash content(gm) 0.382 4.528 0.847 

Volatile content (gm) 3.983 0.2 3.812 

Particle size (µm) 176.5 176.5 176.5 

 
Group Experiments: 5, 10, 15, 20 and 25 ppm of methylene 
blue color arrangements were readied. 75 ml of color 
arrangement was taken in a funnel shaped cup for clump 
adsorption study.  
 
Impact of tumult time: 0.5 grams of saw clean, 0.8 g of 
areca nut and 0.6 g of guava leaves pellets were utilized.  
The jars were continued mechanical shaker and centralization 
of color was measured at distinctive time interims utilizing an 
UV – Vis spectrophotometer.  
 
Impact of adsorbent dose: The measure of adsorbent utilized 
for saw dust, viz., 0.5, 1, 1.5 and 2 g, for areca nut, viz., 0.8, 
1.6, 2.4 and 3.2 g and for guava leaves, viz., 0.6, 1.2, 1.8 and 
2.4.The cups were kept in mechanical shaker for120 minutes 
(ideal time) and after that broke down utilizing UV – Vis 
spectrophotometer. These investigations were done at 
nonpartisan pH.  
 
Adsorption isotherm models: The Langmuir adsorption 
model was decided for estimation of most extreme color 
sorption by the adsorbent, which is spoken to as Q = Qmax bC 
f/1+bCf where Qmax demonstrates the monolayer adsorption 
limit of adsorbent (mg/g) and the Langmuir consistent b 
(L/mg) is identified with the vitality of adsorption. For fitting 
the test information, the Langmuir model was linearized as  
1/Q =1/Qmax +1/bQmax Cf  
The other model was Freundlich model which is spoken to by 
the comparison, Q= K(CF)1/n where K(mg/g) is the 
Freundlich consistent identified with adsorption limit of 
adsorbent and n is the Freundlich example identified with 
adsorption force (dimensionless). For fitting the exploratory 
information the Freundlich model was linearized as takes 
after, lnQ = lnK + 1/n lnCf  
 
Adsorption energy: The energy studies were completed by 
leading cluster adsorption explores different avenues 
regarding diverse introductory color fixations. Tests were 
taken at distinctive time periods and broke down for color 
fixation  
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Adsorbents  
Significant sorts of adsorbents being used are: actuated 
alumina, silica gel, initiated carbon, sub-atomic sifter carbon, 
sub-atomic strainer zeolites and polymeric adsorbents. Most 
adsorbents are made, (for example, enacted carbons), yet a 
couple of, for example, a few zeolites, happen normally. 
Every material has its own attributes, for example, porosity, 
pore structure and nature of its adsorbing surfaces.  
Pore sizes in adsorbents may be circulated all through the 
strong. Pore sizes are grouped by and large into 3 territories: 
macropores have "diamaters" in overabundance of 50-nm, 
mesopores (otherwise called transitional pores) have "widths" 
in the reach 2 - 50-nm, and micropores have "measurements" 
which are littler than 2-nm.  
Numerous adsorbent materials, for example, carbons, silica 
gels and aluminas, are undefined and contain complex 
systems of between joined micropores, mesopores and 
macropores. Interestingly, pores in zeolitic adsorbents 
haveprecise measurements. 
 

Typical applications of commercial adsorbents 
 

Adsorbent Applications 

Silica Gel 

Drying of gases, refrigerants, organic solvents, 
transformer oils 
Desiccant in packings and double glazing 
Dew point control of natural gas 

Activated 
Alumina 

Drying of gases, organic solvents, transformer 
oils 
Removal of HCl from hydrogen 
Removal of fluorine in alkylation process 

Carbons 

Nitrogen from air 
Hydrogen from syngas 
Ethene from methane and hydrogen 
Vinyl chloride monomer (VCM) from air 
Removal of odours from gases 
Recovery of solvent vapours 
Removal of SOX and NOX 
Purification of helium 
Clean-up of nuclear off-gases 
Water purification 

Zeolites 

Oxygen from air 
Drying of gasses 
Removing water from azeotropes 
Sweetening sour gases and liquids 
Purification of hydrogen 
Separation of ammonia and hydrogen 
Recovery of carbon dioxide 
Separation of oxygen and argon 
Removal of acetylene, propane and butane from 
air 
Separation of xylenes and ethyl benzene 
Recovery of carbon monoxide from methane and 
hydrogen 
Pollution control, including removal of Hg, NOX 
and SOX 
Recovery of fructose from corn syrup 

Polymers & 
Resins 

Water purification 
Recovery and purification of steroids, amino 
acids 
Separation of aromatics from aliphatics 
Recovery of proteins and enzymes 
Removal of colours from syrups 
Removal of organics from Hydrogen peroxide 

Clay 
Treatment of edible oils 
Refining of mineral oils 
Removal of polychlorinated biphenyls (PCBs) 

 

Adsorbents for Dyeing Wastewaters  
Adsorption has been applied either in a single mode, mainly 
for dyes removal from simulated/synthetic wastewaters, or in 
a combinational mode for total cleaning of real wastewaters. 
Recently, other materials, more economical, have been 
attempted to be used as adsorbents at the tertiary stage of 
effluent’s treatment, replacing the activated carbon: natural 
materials, biosorbents, waste materials from industry and 
agriculture, clay materials (bentonite, kaolinite), zeolites, 
siliceous material (silica beads, alunite, perlite), agricultural 
wastes (bagasse pith, maize cob, rice husk, coconut shell) 
industrial waste products (waste carbon slurries, metal 
hydroxide sludge, coffee wastes), biosorbents (chitosan, peat, 
biomass), and others (starch, cyclodextrin, cotton). In 
particular, for the treatment of textile wastewater, the most 
promising proposed technique was to lead the effluents from 
dyeing reactor to adsorption columns instead of an 
equalization tank (Figure 1). 
 

 
 

Fig 2: Treatment of textile wastewaters. 
 
Adsorption as strategy for color adsorption was followed back 
in 1912. Various mixes in the middle of adsorbents and color 
atoms were tried keeping in mind the end goal to get a 
compelling material for modern applications. From the past to 
the future, the nature of adsorbents utilized was fundamentally 
changed. From some inorganic hydroxides and precious 
stones of 1950s, we went to complex polymeric materials and 
carbons in 1990s, and now a pattern to minimal effort farming 
based adsorbents. The key-variable of every color adsorbent 
of the past was just adsorption limit, yet now numerous 
components were acquainted all together with study a 
successful color adsorbent (pH, active rate, ionic quality, 
adsorbent's measurements, and so on.). More consideration 
was likewise given on the nature and particularly porosity of 
adsorbents, making another promising class of nanomaterials.  
In any case, aside from the majority of the over, the principle 
downside of the officially distributed color adsorption studies 
is that their utilization is still in the research center stage 
basically without pilot studies or commercialization.  
Restricted endeavors for point by point monetary and business 
sector investigations are accessible. The primary future focus 
of business is to move the color adsorption procedure to a 
modern scale. It is generally less hard to exhibit it in a 
research center; it is somewhat more difficult to show it at a 
pilot scale, yet to truly build it to a substantial scale would 
require a noteworthy monetary and innovative exertion.  
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Activated Alumina 
Enacted alumina is a permeable high range type of aluminum 
oxide with the equation Al2O3.nH2O. Its surface is more polar 
than that of silica gel and, mirroring the amphoteric way of 
aluminum, has both acidic and basic characteristics. Surface 
zones are in the reach 250 - 350 m2/g. Since it has a higher 
limit for water than silica gel at hoisted temperatures it is 
mostly utilized as a desiccant for warm gasses including air. 
In numerous business applications it has now been supplanted 
by zeolitic materials.  
 
Polymers & Resins 
An expansive scope of engineered, non-ionic polymers is 
accessible especially for expository chromatography 
applications. Saps, for example, phenol formaldehyde and 
profoundly sulphonated styrene/divinyl benzene macroporous 
particle trade tars can be pyrolysed to deliver carbonaceous 
adsorbents with surface zone up to 1100 m2/g. These 
adsorbents have a tendency to be more hydrophobic than 
GAC. 
 
Clays: Like zeolites, dirts can be blended or taken from 
regular stores. Fuller's earth is an enacted characteristic 
adsorbent which is generally economical and can be utilized 
for refining consumable oils, mineral oils, uprooting shades, 
and so forth. 
 
Irreversible Adsorbents 
Rather than shaping reversible bonds with adsorbates, these 
adsorbents really advance the development of synthetic 
species with chose materials in the gas stream. Resulting 
evacuation of the adsorbate is normally refined by effecting a 
second synthetic response on the adsorbent surface, arranging 
for the adsorbate yet more often than not in another substance 
structure. A few samples of polluting influences that can be 
expelled from gas streams by different irreversible adsorbents 
include:  
 Sulfur compounds: H2S, COS, SO2, organic sulfur 

compounds 
 Halogen compounds: HF, HCl, Cl2, organochlorides 
 Organometallics: AsH3,As(CH3)3 
 Mercury and its compounds, metal carbonyls 
 Nitrogen compounds: NOX, HCN, NH3, organonitrogen 

compounds 
 Unsaturated hydrocarbons: olefins, diolefins, acetylenes 
 Oxygenates: O2, H2O, methanol, carbonyls, organic acids 
 Miscellaneous: H2, CO, CO2 
In some cases an irreversible adsorbent, once loaded, is 
simply discarded. 
 
Zeolites: Zeolites are porous crystalline aluminosilicates 
which comprise assemblies of SiO4 and AlO4 tetrahydra 
joined together through the sharing of oxygen atoms. The 
general stoichiometric unit cell formula for a zeolite (the 
framework) is: 
 
Mx/m [(AlO2) x (SiO2) y] z H2O 
 
Where M is the cation with valence m, z is the number of  
water molecules in each unit cell, and x and y are integers 
such that y/x is greater than or equal to 1. 
 
Silica Gel: Silica gel is a partially dehydrated polymeric form 
of collodial silicic acid with the formula SiO2.nH2O. This 
amorphous material comprises spherical particles 2 - 20 nm in 

size which aggregate to form the adsorbent with pore size in 
the range 6 - 25 nm. Surface areas are in the range 100 - 850 
m2/g, depending on whether the gel is low density or regular 
density. 
 
Conclusion  
I study different-different agricultural waste materials, a wide 
range of agricultural waste materials, as low-cost adsorbent 
has been presented. The use of these low-cost biosorbents is 
recommended since they are relatively cheap or of no cost, 
easily available, renewable and show highly affinity for dyes. 
The process of biosorption requires further investigation in the 
direction of modeling, regeneration of biosorbent and 
immobilization of the waste material for enhanced efficiency 
and recovery further more interest should be concentrated by 
the researchers to predict the performance of the adsorption 
process for dye removal from real industrial effluents. 
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