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Coagulation –Flocculation technology and its application  plays a vital role for the 
treatment of water and waste water in the water treatment plant. This paper is mainly 
focused on the issues surrounding within the treatment of water by using the coagulation 
technology. It includes the concept, mechanism involved in coagulation and flocculation 
technology and its importance in effective reduction of several contaminants in water and 
wastewater streams  by using the natural and chemical coagulants, to enhance the 
removal efficiency of effluents .This attempt  leads to the low cost wastewater treatment 
towards achieving the sustainable safe water supply.  
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I. Introduction  

Pure water is an indispensable requirement for the survival of living creature. The 
impure water which contains microorganisms and pollutants that can cause  illness to the 
public. To meet the water requirements for daily life, the immediate need is to treat the 
water from  the municipal and industrial effluents. The effluents must be removed from 
the waste water before they can be discharged to the public and to reuse it  for several 
purposes. To eradicate the contaminants from the effluents, a sequence of various 
physical, chemical and biological processes is required in a  water treatment plant. 
Coagulation and flocculation technology  is widely used method in water and wastewater 
treatment in both developing and  industrialized countries. This technology is an effective 
process  to abolish a wide range of pollutants and impurities which include colloidal 
particles, oils, dissolved organic matter, suspended solid materials, heavy metals, 
turbidity, pathogens  and to reduce the contaminant levels of receivingwater streams. This 
technology can enhance the removal of different contaminants from the water bodies and 
to produce water that is safe for various applications is an important aspect of water 
treatment. 

II.Mechanism Involved in Coagulation- Flocculation Technology 

In order to understand the mechanism involved in coagulation and flocculation 
technology, to destabilize the particles by using coagulants and flocculants , it is  pivotal 
to understand the mechanisms that stabilize particles in aqueous solutions. Coagulation-
flocculation method is focused to detach the   suspended solids materials in water and 
wastewaters. The  coagulation-flocculation technology  targets to destabilize the charged 
particles of suspended solids. This technique  collapse the forces that stabilize charged 
particles existed in water and wastewater  permitting inter-particle collision to happen 
and leads to the formation of flocs. In general, the colloidal solids particle dispersion in 
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liquid takes place in two types. When water is in the form of solvent, these are called as 
hydrophobic and hydrophilic collides.  These two types of particles acts based on 
attraction of particles surface for water. The hydrophilic particlesexhibits the less 
attraction for water and hydrophilic particles have a strong attraction for water. The 
presence of surface charge plays a crucial factor in the stability of collide particle. When 
the particle surface became charge, the ions of opposite charge become close to the 
surface through vanderwaals and electrostatic forces  actively  to vanquish the thermal 
agitation. A fixed layer of ions is associated with a diffuse layer of ions, which stops the 
formation of compact double layer consist of stern. The addition of potential polymers 
and chemicals reduce the particle charge  in order to bring the particle agitation. The 
addition of coagulants neutralize the repulsive electrical charges near by  particles enable 
them to "glue together" creating flocs. To accomplish the efficient coagulation , rapid 
mixing is required to  effectively disperse the coagulant and encourage particle collision. 
This can be followed by a flocculation process where gentle mixing enhances the particle 
size from sub-microfloc to visible suspended solids. Flocculants promote  the 
agglomeration of the coagulated particles to form bigger floccules and thereby  accelerate 
gravitational settling. To eradicate  themacroflocs from shearing, careful focus is given to 
the mixing velocity and energy. The efficiency of the coagulation-flocculation technique 
is dependent on many factors such as  dosage of coagulant, type of coagulant used, 
sequence of chemical addition and time lag between dosing points final pH, coagulant 
feed concentration, type and dosage of chemical additives other than primary coagulant 
,Intensity and duration of mixing at rapid mix stage, type of rapid mix device, velocity 
gradients applied during flocculation stage, flocculator retention time, type of stirring 
device used, flocculator geometry. 

III.Coagulant Application 

There are different substances have been used as coagulants. Industrial and municipal 
wastewater streams often vary hourly, daily and seasonally. To adjust the dosage of 
coagulants and flocculants, operators have to use jar test to adjust the dosage of 
coagulants. The plant operator needs to react sharply based on the strength of the 
incoming wastewater streams and modify the coagulants and flocculants dosage. The 
most commonly used metal coagulants consists of two general categories, based on 
aluminium and based on iron. The aluminium coagulants include aluminium sulphate, 
aluminium chloride, polyaluminium chloride and sodium aluminate. The iron coagulants 
include ferric sulphate, ferrous sulphate, chlorinated copperas and ferric chloride. Other 
chemicals used as coagulants include hydrated lime, and magnesium carbonate. The 
importance and popularity of aluminium and iron coagulants involves  not only from 
their effectiveness as coagulants but also from their ready availability and relatively low 
cost. Coagulation–flocculation is one of the most important physicochemical treatment 
steps in industrial wastewater treatment to reduce the suspended and colloidal materials 
responsible for turbidity of the wastewater and also for there reduction of organic matters 
which contributes to the BOD and COD content of the wastewater [1].Now a days, there 
has been great importance of usage of natural coagulants in wastewater treatment. 
However, when aluminium is used as a coagulant in waste water treatment, it can caused 
several bad effect on human health such as intestinal constipation, loss of memory, 
convulsions, abdominal colic’s, loss of energy and learning difficulties[2]. In recent past, 
there has been a great attention for the improvement and implementation  of  low cost 
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waste water treatment  by using natural coagulants. These   natural coagulants can be 
formed or extracted from plants, animals and microorganisms. These coagulants plays a 
vital role in the reduction of turbidity, colour, COD, and coliforms. The natural 
coagulants such as Cicerarietinum, Moringaoleifera,  Cactus, Dolichos lablab, 
Trigonellafoenum-graecum, Hibiscus Sabdariffa,AbelmoschusEsculentus, 
MomordicaCharantia exhibits effective reduction of contaminants in wastewater streams. 

IV.Conclusion 

In the developing countries treatment plants areexpensive, the ability to pay for 
services is minimal andskillsas well as technology are scarce.In order to alleviate the 
prevailing difficulties, approaches shouldfocus on sustainable water treatment systems 
that arelow cost, robust and require minimal maintenance 
andoperatorskills[3].Naturalcoagulantshavebright future and are concerned by many 
researchers because of their abundant source, low price, environment friendly, 
multifunction, and biodegradable nature in water purification[4].The quality of the 
wastewater treated by using natural coagulant is comparable to the quality of the 
wastewater treated by using commercial coagulant and hence it can be  suggested to 
implement the low cost wastewater treatment in order to achieve the highest removal 
efficiency of several pollutants such as   turbidity, BOD ,COD, colour, textile effluents, 
dairy effluents, coal washery plant effluents,organic matter, heavy metals, and to reduce 
the  concentration of contaminants from micro  to macro level through proper 
understanding the mechanism ,applications and implemention of coagulation –
flocculation technology. 
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