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ABSTRACT 

 Population growth, rapid urbanization and industrialization lead to increase in disposal of waste water. The current method of 

water treatment is not sufficient to cope up with the current rate of waste water discharge. The current method uses various chemicals 

which significantly synthesize byproducts which may pollute the environment and may detoriate the ecosystem at a slow rate. Our study 

is using various natural and synthetic materials for the process of coagulation which will be eco-friendly and efficient. Our innovative 

study attempts the investigation of the coagulation performance of some natural & synthetic materials viz Clearing Nut Tree, Tamarind 

fruit shell, Jack fruit seed etc. Powdered materials which passed through 75µm sieve were used in various dose are used to investigate 

their ability. To remove the suspended particles in waste water. The removal of suspended particles as a function of time, dose & initial 

turbidity are explored. The attempt on turbidity removal followed by the removal of Total Dissolved Solids (TDS) has been investigated. 

The removal of TDS by continuous flow column techniques is planned using TiO2 mixed sand. Effluents from Textile Industry & 

Sewage Water are planned to be treated by adopting the above removal techniques. 

INTRODUCTION 

General: Indiscriminate disposal of water with suspended solids have lead to higher amount of pollution to the natural water bodies. 

With the increase in polluted water by domestic and industrial usage of water in enormous amount, the current scenario of water 

coagulation does not cope up with it. This may lead to public health impacts & environmental problems. The various environmental 

problems are Surface and Ground water pollution.Lechate formation.Health impacts.Breading of disease vectors.Problems in existence 

of Aquatic animals. When surface water is used for drinking water production, turbidity removal is an essential part in the treatment 

process. It is generally achieved by coagulation process with metal salts followed by aggregation of particles through flocculation and 

separation through sedimentation and filtration.  

 Present scenario in water treatment: In India the commonly used coagulant is alum. Alum is used for coagulation treatment of 

drinking water. The effluents from industries are also found to be very turbid. The domestic waste such as kitchen waste and toilet waste 

are generally disposed of into the water bodies. This scenario pollutes the environment at a higher rate.  

Need of the project: For obtaining a long term sustainable solution, strategic planning of the system is very essential. A strategic 

planning study gives the opportunity to take a broader view and to address the problems identified. Only a systematic approach of 

strategic planning can achieve on a long term basis. 

Aluminium and iron salts are mostly used as coagulation reagents. Recent studies (Ngabiengengesere & Narasiah, 

1998:Katayon et al., 2005) have indicated a number of serious drawbacks linked to the use of Aluminium salts such as Alzheimer’s 

disease associated with high aluminium residuals in treated water. In addition, the use of alum salts is inappropriate chemicals and low 

availability of chemical coagulants.   

Objectives of the study: The objectives of the study are: To use various natural cum Eco-friendly materials for the treatment.To remove 

the suspended impurities from waste water.To remove the Total Dissolved Solids (TDS) from waste water.To find the optimum 

coagulant dosage.To study the coagulation efficiency of natural & synthetic coagulants in pond water and dye effluent.To check the 

water quality standards as per WHO. 

METHODOLOGY 
General: The methodologies for this study are discussed under the chapter. Different methods are adopted for the preparation of stock 

solutions for natural and synthetic coagulants. 

Coagulation study in natural coagulants Preparation of stock solutionThe stock solution is prepared by using Foundry sand. The 

sand was sieved under 75micron. Sand particles which passed under 75micron sieve was taken for preparation of stock solution.  

Foundry sand of 10g was mixed in 1000ml of distilled water. The mixing of foundry sand with water was done with a help of 

a jar test apparatus. Initially the mixing was done at a higher speed of 80rpm for about 5min. Further for even mixing of foundry sand 

the mixture was stirred at a slower speed of about 40rpm. Then the stock solution was allowed to settle for 1hr for attaining a stable 

turbidity. The turbidity was measured by using the turbidity meter. 

Natural coagulants used: The application of natural materials for clarifying turbid waters of rivers is an ancient and home-based 

practice in tropical developing countries where these natural materials act a primary coagulants.The coagulants used under this study 

are  Amla seeds (Ribes Uva-crispa)Tamarind shell (Tamarindus Indica)Clearing - nut tree (Strychnos Potatorum)Papaya seeds (Carica 

Papaya)Groundnut Shell ,Jambul (Syzgium Cumini)Custard Apple (Annona Recticulata)Dates Seed ()Tamrind Seed (Tamarindus 

Indica)Indian Gooseberry (Pshyllanthus Emblica 

CLEARING – NUT TREE 

 Clearing - nut tree with the scientific name Strychnos Potatorum. This is also known as Nirmali Burmese. It is an siddha plant 

in the family Loganiaceae. The Seeds from the plant are dried and is then crushed into powder. The particles are sieved in 75micron 

and the particles passing are collected and are used for the study 

 Coagulation method: The stock solution prepared by using foundry sand is used for the study of coagulation performance of natural 

coagulants. The initial turbidity of the stock solution is first noted before adding the coagulants. The natural material which is to be 

added as a coagulant is added to the 500mg of the stock solution. The stirring is done with the help of a Jar Test Apparatus. Initially the 

stirring speed of about 80rpm is set for about 5min.  Further to get proper mixing the stirring is set at a slower speed of about 40rpm. 
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The slower stirring is maintained for 25minutes. After this process the settling time of about 1hour is allowed. The settling is influenced 

only by gravity and is left un-disturbed during the settling time. After the settling time the turbidity is noted. After the trial and error 

method the efficiency of the turbidity removal is noted. The natural materials with higher efficiencies are taken to the next step. After 

this the optimum coagulant dosage is to be studied. Different amounts of coagulants are added and the turbidity is studied. Thus the 

natural coagulants are studied.  

Preparation of synthetic coagulant: The synthetic coagulant prepared is Supernatant Iron Oxide solution. An extract of about 10ml is 

prepared by dissolving Ferrous in concentrated Sulphuric acid. The 10ml of the freshly prepared extract has concentrated Sulphuric 

acid in it, so to decrease the concentration of the extract, about 500ml of distilled water is added. The concentration is reduced to 25%. 

The extract is now filtered with the help of a ordinary filter paper. Thus the synthesized coagulant was prepared. 

Coagulation method: The prepared synthetic coagulant of 10ml is poured into the prepared stock solution (Kaolin & Foundry). Stirring 

is done to evenly disperse the supernatant solution all around the stock solution. When the supernatant solution is found to be evenly 

dispersed in the stock solution, 5% NaOH which is a basic solution is added into the stock solution in drops. Continuous flow of NaOH 

is ensured. Stirring should also be done to evenly distribute the NaOH solution within the mixture. After considerable adding of NaOH, 

precipitation will take place 

Coagulation Method: The collected dye effluent is poured into a 300ml beaker. The supernatant iron oxide solution of 5ml is poured 

into the beaker and is stirred well to even mixing.  Then the NaOH solution is added from the burette in drops and is continuously stirred 

well. By continuous stirring there will be even mixture of NaOH so that it can react with the supernatant iron oxide solution so as to 

enhance precipitation. 

RESULTS AND DISCUSSION 

Coagulation in natural coagulants: Coagulation observed the natural coagulants were added to the stock solution in four various 

quantities so as to estimate the optimum coagulant dosage required. As the coagulants were added and thoroughly mixed the coagulation 

takes place. The natural coagulant added will clog the agglomerated materials and enhances the settling of the agglomerated particles. 

Thus the coagulation efficiencies of various natural materials were studied. Most of the materials failed to act as a coagulant whereas         

“Clearing – nut tree (Strychnos potatorum)” seed had higher efficiency of turbidity removal. 

Coagulation in synthetic coagulants Coagulation observed: The coagulation observed was intensely rapid. The settling of the 

agglomerated particles took place very quick after the initial precipitation occurred. The precipitation occurred was due to the 

neutralization of synthetic coagulant by the NaOH. During precipitation the agglomerated particles tend to settle along with the 

precipitation as the synthetic coagulant and NaOH are thoroughly mixed in the mixture. The settled floc is taken and studied under a 

Scanning Electron Microscope & X-ray Diffraction.The floc which was collected was collected from the bottom of the beaker after 

complete settlement had been witnessed. They were separated carefully as the clear solution above had to be used for various other 

tests. 

Coagulation in pond water:  
Coagulation observed: The coagulation observed was intensely rapid. The settling of the agglomerated particles took place very quick 

after the initial precipitation occurred. The precipitation occurred was due to the neutralization of synthetic coagulant by the NaOH. 

During precipitation the agglomerated particles tend to settle along with the precipitation as the synthetic coagulant and NaOH are 

thoroughly mixed in the mixture. The settled floc is taken and studied under a Scanning Electron Microscope & X-ray Diffraction. 

 The floc which was collected from the bottom of the beaker after complete settlement had been witnessed. They were separated 

carefully as the clear solution above had to be used for various other tests. 

Coagulation in dye effluent,Coagulation observed: The coagulation observed was not as rapid compared to pond water and stock 

solution of kaolin. The settling of the agglomerated particles took a little time after the initial precipitation occurred. The precipitation 

occurred was due to the neutralization of synthetic coagulant by the NaOH. During precipitation the agglomerated particles tend to 

settle along with the precipitation as the synthetic coagulant and NaOH are thoroughly mixed in the mixture. The settled floc was 

separated and the treated water was found to have some dissolved color in it. The water was further treated through a column to remove 

the color. The color removal efficiency was study with the help of a photo calorimeter. 

CONCLUSION 

To avoid using chemicals for water treatment instead of natural coagulants.  The natural coagulants are naturally available 

materials. So it is a economical purpose of water treatment method. Natural seeds are high efficient to removal of turbidity. To use the 

synthetic coagulants for treatment of dye water. Reuse of treated dye water for using domestic purpose.  
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