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Abstract: Water is one the most important natural resources, which are important for whole living being. The urbanization
development increases the unavailability of the pure water for life. For the removal of above problem use the purified wastewater.
There are various treatment process used for wastewater treatment. Out of which adsorption and coagulation/flocculation process
have been used. In this process have some limitations. In this paper we have described the use of naturally occurring polymeric
materials as adsorbent and coagulants which have been utilized to overcome the above limitations
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1. INTRODUCTION:

THERE ARE VARIOUS PROCESSES HAVE BEEN USED INTO WASTEWATER TREATMENT VIZ. SCREENING, CHEMICAL PRE-
TREATMENT, COAGULATION/ FLOCCULATION, FILTRATION AND ADSORPTION PROCESS. ONE OR MORE PROCESSES HAVE
BEEN USED TOGETHER FOR WASTEWATER TREATMENT. ON THE BASIS OF WATER CHARACTER, A PARTICULAR UNIT
PROCESS MAY BE SELECTED FOR THE TREATMENT OF WASTEWATER. THE TREATMENT PROCEDURE MAY BE CLASSIFIED
INTO THREE METHODS VIZ. PRIMARY, SECONDARY AND TERTIARY METHODS.

* SCREENING, PRE-SEDIMENTATION, AND CHEMICAL ADDITION WHICH SHOW LOW SPECIFIES ARE USED IN PRIMARY
TREATMENT PROCESS.

* THE SECONDARY PROCESS SUCH AS COAGULATION/ FLOCCULATION, FILTRATION AND DISINFECTION PROCESS WHICH
HAVE GREATER MAGNITUDE AND MORE SPECIFIES THAN PRIMARY TREATMENT.
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* ADSORPTION, REVERSE OSMOSIS ETC ARE USED IN TERTIARY PROCESS WHICH HAS GREATER EFFICIENCY FOR TREATMENT
OF SPECIFIC POLLUTANT PRESENT IN WATER [1]. ADSORPTION PROCESS REQUIRES A WIDE RANGE OF AREA IN WHICH
CHEMICAL POLLUTANTS ARE ADSORBED ON THE LIQUID OR SOLID SURFACE. THIS PROCESS IS EFFECTIVE, RELIABLE WHICH
ARE USED FOR THE ELIMINATION OF POLLUTANT PARTICLES FROM WASTEWATER. THE CHEMICAL REMOVAL PROCESS
WHICH REMOVED AGGLOMERATE COLLOIDAL AND SUSPENDED POLLUTANT PARTICLES ARE KNOWN AS
COAGULATION/FLOCCULATION (CF) PROCESS SHOWN IN FIG 1.

2. PRINCIPLE OF ADSORPTION AND COAGULATION/FLOCCULATION

2.1.Wastewater Treatment by Adsorption

This process is used when the pollutant particles are present in water initially as aqueous phase,
these pollutants are removed by the accumulation on interface between aqueous and solid phase. The
solid phase have better performance than liquid phase this phase depend on the presence of active
and energy rich site on the solid phase [2].

The solid surface is of heterogeneous nature which has various energetically active sites. In the
adsorption process the presence of variables are as concentration, temperature, pH and ionic
concentration altered the adsorption process is reverse and the adsorbed pollutant particles give up
their site and changed into the liquid phase this phenomenon in known as desorption. The solid
phase at which adsorption takes place called adsorbent and the substance which adsorbed are called
as adsorbates. There are some conventional adsorbent which are used on industrial scale and
laboratory practices are given below.

« Activate Carbon: It is carbonaceous substances have large surface. The powder and granular two
types of activated carbon are used in adsorption process which have more active free site for
adsorption of pollutant particles.

« Silica gel: It tough, granular porous substances which obtained by precipitation sodium silicates in
acidic medium.

« Activated alumina: It is produced from activation of aluminium oxide at high temperature and is
used in primary process for adsorption of moisture.

« Aluminium silicates of sieves: It is porous synthetic zeolites of substance which are used in
separation process.

On the basis of nature of adsorbent and adsorbates the adsorption process are categories in two main
groups as

« Physical adsorption or physic-sorption: In this process the adsorbate are held with adsorbent via
Vander Waals force of interaction.

« Chemisorptions: In this process the adsorbate are held with adsorbents by chemical bonds as
covalent or ionic bond.

Sometimes these two phenomena are found simultaneously into the adsorption process.

During adsorption process at constant temperature equilibrium is generated between the aqueous
phase of the solute and solid phase of adsorbent is known as adsorption isotherm. This isotherm
plays an important role into the designing of system for adsorption-based wastewater treatment.

In the designing of system for treatment of wastewater used the kinetics of adsorption process which
gives valuable information about the reaction pathway and adsorption mechanism. It also the
dependence of concentration of solute present in the solution on adsorption rate and also give the
information about the effect of rate of reaction on the basis of adsorbent nature[3].Therefore, on the
basis of kinetics, the adsorption reaction predicts the easily removal of solute particles present in the
water. There are two mode of kinetics are present in adsorption process are ascribed as:

« Rate of adsorption reaction depends on the capacity of adsorbent for a solid-liquid system.

+ Rate of adsorption depends on the concentration of solution.

The adsorption kinetics equation which depends on the concentration of solution can be classified
[4] as first order [5], second order [6], reversible with first order [7], reversible with second order[8],
irreversible ones and pseudo- first order [9], and irreversible second orders [2].

The equation of kinetics which order of reactions depend on the adsorbent capacity are shown [4]
Langergren’s first order equation [10], Zeldowisch model [11], and Ho’s second order expresion
[12-15].
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2.2. Treatment of Water by Coagulation/flocculation

This process is known as chemical removal process in which chemicals are used as coagulants and
flocculants. This process involves the destabilization and agglomerate the pollutant particles
dissolved in water. In coagulation process the chemicals such as Alum, Sodium aluminate, Ferric
chloride; Ferric sulphate and some organic polymer are used as coagulants in aqueous phase for
treatment of wastewater [16]. Inorganic and organic materials which caused impact on taste and
order, phosphate and biological pollutant species are removed by the process. The metal based
coagulants such as alum, Iron(ll), Iron(ll1)salts, slake lime, or a mixture of chemicals are used before
the invention of synthetic organic coagulant in wastewater treatments. These coagulants
concentrations are depends on the coagulation mechanism such as at low concentration involved
charged neutralization mechanism and while used as sufficient concentration of coagulants required
Sweep coagulation mechanism for elimination pollutants particles in wastewater treatment process.
The polymer based coagulants are other types of coagulants which have different mechanism as
metal based coagulants. Coagulation/flocculation mechanism of polymer based coagulant is
involved destabilization of pollutants particles by bridging and form flocs for removal of pollutants
particles present in water. The production of flocs by this method is more stable than the
destabilization of particles by simple salts [16-17]. The aggregates produce via polymeric flocculants
have more stable which not easily break [18]. This process is very use full that increase settling rate
of flocs, economy improved, increases water quality, and sludge produces [16-18].

3. MATERIALS USED IN ADSORPTION AND COAGULATION / FLOCCULATION

3.1. Adsorption Process

This process is known as surface phenomenon, in this process there must be choice a materials as
absorbent in which surface chemistry are used. It shows the more important facts that determine the
interaction means between the adsorbent and adsorbates present in water as pollutants. There are a
wide range of chemicals are present which have a variety of surface structure are used as adsorbents
and useful for industrial scale and laboratory practices [19]. There are two types of adsorbents are
present which are based on their source and compositions are as i. natural and synthetic adsorbent ii.)
Inorganic and organic based coagulants. For removal of organic and inorganic pollutant dissolved in
water activated carbon are used conventionally. Some other materials such as minerals of clay,
carbonaceous polymeric adsorbent, natural and synthetic zeolites, natural polymer and oxides of
metals are also used as conventional adsorbents in wastewater treatment.

Polysaccharides their substituted based natural adsorbents are investigated by researcher are also
used conventionally as adsorbent. The synthetic polymeric materials have more potential for
removal of pollutant dissolved in water and form stable flocs which are easily removed by filtration
process [20].

3.2. Coagulation/Flocculation Process Units

* In the wastewater treatment primary coagulants such as metal salts and synthetic organic polymers
are used in coagulation/flocculation process. All types of coagulants are used in CF process shows
following mechanism:

« Compression of electrical double layer.

« Adsorption and bridging of pollutant particles.

« Charge neutralization of ionic pollutant present in wastewater.

 Sweep coagulation of pollutant by used of excess coagulants.

« The mechanism of coagulation depends on the structural feature of coagulants such as inorganic
coagulants are shows compression of electrical double layer, charge neutralization and sweep
coagulation mechanism, in other hand polymeric coagulants shows the charge neutralization,
adsorption and bridging mechanism.

*The functional properties of the coagulants show any one of the mechanism only are-

» Charge density is high: It involves charge neutralization and compression of electrical double layer.

» Macromolecular structural feature: It involved adsorption and bridging mechanism.

» Conversion of insoluble substance: It involved sweep coagulation.
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Commercially organic polymers are used about four decade [21]. These polymers are linear soluble
in water and have high molecular weight [16]. Their hydroxyl groups are converts into the ionic
form easily by hydrolysis and form polyelectrolytes.

4. POLYSACCHARIDE BASED MATERIALS

It is polymeric forms of carbohydrates with long chain of monosaccharide liked together with
glycoside bonds which can be easily converted into the monosaccharide or oligosaccharides on
hydrolysis. The structure of polysaccharides is linear with multi branches [22, 23]. The starch and
glycogen are the examples of storage polysaccharides and chitin and cellulose is the structural
polysaccharides.

The polysaccharides show some unique properties as:
* Naturally abundant polymers.
* Low-cost materials
* Renewable resources.
« Stable and hydrophilic polymers
+ Can be modified easily for specific application.

This polymer has also some valuable properties such as non- toxic, biocompatible, biodegradable,
presence of poly- functional group, chemically high reactive, chiral, chelation and adsorption.

5. USED OF POLYSACCHARIDES IN WASTEWATER TREATMENTS[22,23]
There are following mechanism are involved for treatment of water as

5.1. Adsorption based wastewater treatment

The polysaccharides based adsorbents have as variety of properties for used as conventional
adsorbent in wastewater treatment which easily follow the phenomenon of surface chemistry and
structural skeleton. The polysaccharides base adsorbents have an enormous surface are with
functional

polar groups such as aldehyde, ketone, acidic and phenolic [24, 25] groups which enhance chemical
interaction between adsorbent and adsorbates in liquid phase. The polysaccharides based substances
are used as adsorbents [26] have following properties as

» Hydroxy groups present in glucose shows the hydrophilic nature of polysaccharides surface,which
enhance the interaction between the surface of polymer and pollutant particles present into water.

* The presence of acetamido, primary amino hydroxyl group on the surface shows grater possibilities
of interaction between polysaccharides adsorbents and pollutants adsorbates.

» The presence of chemically active functional groups on the surface of polysaccharides are easily
coveted into other required derivatives and converted into suitable adsorbent on the basis of
adsorbates.

« The polysaccharides have flexible structural chain which promotes the interaction between adsorbent
and adsorbates.

5.2.Coagulation/Flocculation Process for Wastewater Treatment

There are following limitations present into the conventionally used minerals, salts, polymeric
organic materials [27-29], as-

* High cost unaffordable in most developing and developed countries.

« Primary coagulants generate toxic by-products.

» Large sludge volume production.

« Influence under the pH of treated water.

» Sludge show toxic nature which difficult to discharge.

For overcome of above shortcoming of the conventional adsorbents in the wastewater treatment a
new adsorbent is investigated by researcher known as polysaccharide based adsorbent [30-32] which
show low-cast, eco-friendly are used as adsorbent in place of conventional adsorbents, the various
advantages are present this coagulants [33-35] and effective for dye removal [36], as easily
biodegradable, non- toxic, non corrosive nature, low sludge volume are produced and no change the
pH of treated water. These adsorbents are easily available and caste effective than conventional
coagulants [37].
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6. DISPOSAL OF SLUDGE

The disposal of sludge produced by coagulation process is an important step in wastewater
treatment. It involved dewatering process because about 90% water present in sludge. The
dewatering of the sludge based on the characteristics of coagulants and flocculants are used in
wastewater treatment shown in fig.2and 3[38].
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7. CONCLUSIONS

Wastewater treatment process follows an adsorption based mechanism. The choice of the adsorbent
materials is based on the surface chemistry of adsorbent. On other hand in coagulation/ flocculation process
the selection of adsorbent material depends on the basic properties of the substances to involve in
coagulation/ flocculation. The properties of substances viz. higher density, macromolecular structural
skeleton and ability to form insoluble species are frequently used for selecting the suitable adsorbent in
wastewater treatment. The naturally occurring polymeric materials polysaccharides are used as adsorbent in
place of conventionally used inorganic salts and organic polymeric materials. Polysaccharides are easily
involved into both adsorption and coagulation/flocculation process. The unique feature and properties in
polysaccharides viz plentiful abundance, cost effective, renewable resources stable and hydrophilic nature
and easily modifiable structure make polysaccharides a material of choice for wastewater treatment process.
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