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Abstract - Inorganic aluminium or iron salts have been 

used for many decades to coagulate colloidal particles in 

surface water prior to flocculation, sedimentation and/or 

filtration. Although effective, inorganic coagulants have 

several disadvantages including large chemical dosages 

required for treating eutrophic waters, large volumes of 

chemical sludge produced, and toxic effects of metallic 

coagulants on the aquatic environment. Chitosan is a 

natural cellulose-like copolymer of glucosamine and N-

acetyl-glucosamine. Because of their biodegradability 

chitosan-based materials have been suggested as a more 

eco-friendly coagulant for water and wastewater 

treatment. Chitosan was an effective coagulant in several 

prior laboratory studies. Practical application of 

chitosan as a drinking water treatment coagulant is 

evaluated here through a series of jar tests. The 

Percentage removal of water treatment by using 

aluminium sulphate, ferric sulphate is and chitosan. 

From chitosan the maximum removal of results were 

obtained i,e turbidity removal is 86.87%  pH is 7.7  and 

TTS is  76.37%. 

 

Index Terms - surface water treatment, coagulant, 

Chitosan. 

I.INTRODUCTION 

 

Water is a life sustaining drink and is essential for the 

survival of all living organisms. However, there are 

toxic contaminants present in water that cause many 

life-threatening health risks. So, water should be 

protected from contamination for public health cause 

and environmental reasons. The potable water 

obtained from raw resources requires a crucial step of 

removal of turbidity present in the form of suspended 

and colloidal materials. Along with this, removal of 

organic compounds, bacteria, algae and colour is also 

an important step in surface water treatment process. 

However, they do have residual impact on the 

environment. These polymers are synthetic in nature 

and are often non-biodegradable. This is the reason 

that a sustainable and environment friendly material 

for water purification purpose has become a 

considerable interest in the field of research.  

Coagulation is used in drinking water treatment to 

destabilize colloidal suspensions in order to remove 

turbidity and natural organic matter (NOM). Inorganic 

coagulants are most commonly used for this purpose 

although synthetic polymers also have application. 

Although effective, inorganic coagulants such as 

aluminium sulfate (alum) have distinct disadvantages. 

These include limited availability in certain regions, 

large chemical dosages required for treating eutrophic 

waters, large quantities of chemical sludge produced, 

and harmful effects of residual metallic coagulants on 

the aquatic environment. 

Chitin is a natural polymer derived primarily from two 

marine crustaceans, shrimp and crabs. The most 

important derivative of chitin is chitosan. obtained by 

partial de acetylation of chitin under alkaline 

conditions or enzymatic hydrolysis. Chitosan is a non-

toxic linear high molecular weight cationic polymer 

exhibiting a variety of properties. It has a variety of 

applications in cosmetics, biomedical engineering, 

agriculture, nutrition and many other fields. Chitosan-

based materials have also been suggested as 

potentially eco-friendly coagulants and flocculants for 

water and wastewater treatment because of their 

natural biological characteristics and biodegradability. 

To evaluate the performance of Chitosan as natural 

coagulant with respect to other coagulants. To study 

the treatment efficiency with respect solids, pH, 

turbidity. To find the optimum dosage of coagulant. 

 

II.MATERIALS AND METHODOLOGY 

 

2.1 MATERIALS: 

Material used in current search work are: 

1. Aluminium sulphate. 

2. Ferric chloride. 

3. Chitosan. 
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4. Surface water sample from 4 different locations of 

bidar district. 

 

2.2 PREPARATION OF COAGULANTS: 

Three different coagulants were prepared as per the 

standards methods.  

 

2.3 WATER SAMPLING: 

The surface water sample was collected from four 

different locations in Bidar, India 

Such as, 

1. Papnash lake (Bidar district) 

2. Kattalli lake (Humnabad Taluka). 

3. Karanja reservoir (Bhalki Taluka). 

4. Aurad Lake (Aurad taluka). 

(a).Papnash lake (Bidar) 

(b) Karanja reservoir (Bhalki) 

(c) Kattalli lake (Humnabad) 

(d)  Aurad lake (Aurad) 

Fig-a,b,c,d are the location of selected water sample 

places  

 

2.4 METHODOLOGY 

Collected surface water sample were analysed for, pH, 

Turbidity and TTS as per the standard procedure. 

   

III.RESULTS AND DISCUSSION 

 

The series of jar tests evaluated the optimum dose for 

each coagulant. The coagulant dosages applied were 

based on prior published results. 

3.1   Papnash lake bidar: 

Table-1 tabulated result of papnash lake  

Coagulants  pH      Turbidity (NTU)  TSS in ml Dosages in ml % Removal 

turbidity  

% Removal of TSS 

Aluminium sulphate  6.7 5 215 6 62.50 41.73 

8 50.00 

10 37.50 

Chitosan 7.6 2 100 2 87.50 72.89 

4 75.00 

Ferric chloride  6.8 4.6 176 8 52.03 52.30 

10 43.69  
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3.2  Karanja reservoir:  

Table -2 Tabulated result of Karanja reservoir 

Coagulants  pH Turbidity (NTU)  TSS in ml Dosages in ml % removal turbidity  % removal of TSS 

Aluminium 

sulphate  

8.4 9 130 6 57.14 69.41 

8 42.85 

10     28.57 

Chitosan 8.7 3.5 85 2 85.71 80.00 

4 71.42 

Ferric 

chloride  

8.1 6 154 8 45.02 63.76 

10 37.45 

3.3 Kattalli lake: 

Table -3 tabulated result of Kattalli lake  

Coagulants  pH Turbidity (NTU)  TSS in ml Dosages in ml % removal turbidity  % removal of TSS 

Aluminium 

sulphate  

6.6 5.4 112 6 57.14 66.06 

8 42.85 

10 28.57 

Chitosan 7.2 2.9 84 2 85.97 74.54 

4 71.42 

Ferric 

chloride  

6.9 5.1 120 8 49.45 63.63 

10 37.45 

 

3.4 Aurad lake 

Table-4 tabulated result of Aurad lake  

Coagulants  pH Turbidity (NTU)  TSS in ml Dosages in ml % removal turbidity  % removal of  TSS 

Aluminium 

sulphate  

6.2 8 150 6 64.70 58.33 

8 52.29 

10 41.17 

Chitosan 7.3 3.0 80 2 88.23 77.78 

4 76.47 

Ferric 

chloride  

6.8 5 130.21 8 55.98 63.83 

10 48.33 

 
Graph-1 comparison of pH of surface water sample 

with  3 coagulants (Alum, ferric and chitosan) 

 
Graph -2 comparison of turbidity of surface water 

sample with three coagulants such as aluminium 

sulphate, ferric and chitosan 
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Graph -3 comparison of TSS of surface water sample 

with three coagulants such as aluminium sulphate, 

ferric and chitosan 

 

IV.CONCLUSION 

 

Chitosan reduces turbidity and removes unwanted 

contaminants. Chitosan improve water quality. 

Chitosan is easy filtration. Chitosan is a low-cost 

natural coagulant. 

The optimum coagulant dose for the surface water 

tested in this study based on settled water turbidity was 

6, mg/L for aluminium sulphate, 2 mg/L for chitosan, 

and 8 mg/L for ferric chloride, respectively. 

The optimum pH found for coagulation to remove 

settled water turbidity was 6.8, 7.3, and 6.2 for 

aluminium sulphate, chitosan, and ferric chloride 

respectively. compare to aluminium sulphate, ferric 

chloride and chitosan, chitosan shows highest turbidity 

and TSS i,e 86.87%, 76.37%. 
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