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Abstract - Neem is one of the flexible trees with 

considerable ability to treat wastewater and its 

cultivation is extremely encouraged in most emerging 

countries. The leaves of this tropical tree consist of 

positively charged protein, solvable which performs as 

an effective coagulant. Treatment of wastewater costs 

excessive because of usage of chemical coagulants in 

treatment, hence nearly all village inhabitants go for an 

alternate to easily accessible supplies usually which is of 

minimal quality and disclosing them to waterborne 

infections. In this investigation work, tests were 

conducted to examine the several properties of neem leaf 

powder. This was done with varying dosages of 10, 20, 

30, 40,50, and 60 g/L of neem leaf powder as a coagulant. 

Experiments were conducted without adding or addition 

of neem leaf powder. Also, the standards obtained from 

tests imply a low acidic value. The turbidity rate obtained 

indicated that tests with various dosages of neem leaf 

powder 10gm/L provide clear water along with a 

turbidity value of 91NTU. Jar apparatus testing was 

conducted to examine the optimum dosage of neem leaf 

powder, and also pH values imply an acidic range, for 

neem leaf. Results attained in this investigation provide 

the previous works suggesting the usage of neem leaf for 

wastewater treatment. Results achieved in this 

investigation assist in the earlier works carried out using 

neem leaf powder as a natural coagulant. 

 

Index Terms - adsorbent, turbidity, hardness, chlorides, 

neem leaves. 

I.INTRODUCTION 

 

From the olden day's usage of seeds, leaves, roots, 

barks, fruit peels, and vegetable peels obtained from 

the plant is carried out in the purification method. 

Natural coagulants reveal various benefits which 

comprise a reduction in collection of sludge, reduced 

cost, regulate variations in the pH of filtered water, 

non-poisonous, and ecosystem friendly. Researchers 

used numerous coagulants that have been examined 

consist of okra, nirmali plant, neem leaf, Moringa 

Oleifera, banana pith juice, hyacinth peel, tamarind 

powders have also carried out an investigational 

examination on the working of these different 

coagulants in filtering water. 

In this present work, neem leaf powder is transformed 

into a resource of natural coagulant. Azadirachta 

indica, commonly known as neem, nimtree, or Indian 

lilac, the tree belongs to the mahogany family 

Meliaceae. It is one of two varieties in the species 

Azadirachta and is resident in the Indian subcontinent 

and few parts of Africa. It is normally grown up in 

tropical and semi-tropical regions. The neem tree 

produces a huge volume of biomass surplus and Neem 

leaf is used to treat leprosy, bloody nose, intestinal 

worms, eye disorders, stomach upset, loss of appetite, 

skin ulcers, heart diseases, and blood vessels, fever, 

diabetes, gum disease, and liver problems. The various 

parts of neem can be utilized like leaves, flowers, 

seeds, fruits, roots, and bark, this obtained from neem 

trees can be widely studied and can be used as 

adsorbents to remove different pollutants in 

wastewater. Physical, biological, and chemical 

methods are conducted to treat wastewater but 

biological techniques using naturally rich adsorbents 

are continuously selected because of being outcome 

leaning, low-cost, effortless accessibility, and 

environment pleasant advantages. The usually utilized 

adsorbent is activated carbon, which is utilized to 

reduce the trace contaminants, but its usage is 

restricted since its greater primary and rejuvenation 

costs. 

The primary understanding of the Varieties Chemistry 

of Neem components of neem leaves consists of 

protein (7.1%), carbohydrates (22.9%), vitamin C, 

minerals, calcium, phosphorus, carotene, etc. it also 

contains aspartic acid, alanine, praline, glutamine 

glutamic acid, tyrosine, and cystine like amino acids, 

and several fatty acids.  
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II. OBJECTIVES 

 

This study aims to investigate the effectiveness of 

neem leaf powder as a natural coagulant to reduces 

turbidity of industrial wastewater from a lake with 

various dosages of coagulant, removes turbidity, and 

other contaminants with the optimal dosage of 10 

gm/L. hence, this research shows the capability of 

neem leaf powder to treat wastewater. The 

conventional jar test procedure was performed to 

detect the performance of neem leaf powder and its 

coagulation action. Lake industrial wastewater from 

hennagara lake is utilized in this research it is a lake 

located in an industrial area in Anekal taluk, 

Bangalore.  

 

III. MATERIALS AND METHODS 

 

A. COAGULANT MATERIALS 

The neem leaves were collected from a local neem tree 

near Chandapura. Analytical grade chemicals were 

used available in the research laboratory at the college. 

Neem leaf powder of 500 grams was made 

organically. The leaves were stored and kept in 

sunlight for a week, and leaves were stored and 

processed using a household food processor used in 

the kitchen. This powder was finely processed and 

used as a coagulant just into the sample for further 

adsorption procedure in wastewater treatment using 

neem leaf powder. Experiments were carried out on 

collected samples for investigational uses. Turbidity, 

Hardness, chlorides, and residual chlorine of water 

sample was tested earlier and consequently following 

the addition of coagulant with different Dosages of 

neem leaf powder i.e., 10, 20, 30, 40,50, and 60 g/L 

were added. 

 

Fig 1: Neem leaf powder 

 

B. REMOVAL OF TURBIDITY, HARDNESS, 

CHLORIDES, AND RESIDUAL CHLORINE 

Turbidity measurement 

Turbidity measures the colloidal fragments that appear 

in the accumulated water samples from hennagara 

lake. Samples were transferred into the nephelometer 

tube and check the turbidity reading precisely from the 

nephelometer instrument LCD panel display. 

 

Hardness measurement 

Calcium and magnesium ions from bicarbonates, 

chlorides, and sulfates in water cause hardness. 

Hardwater increases scaling, disturbs plumbing, and 

starts to corrosion effects. In industrial-scale water-

softening factories, the sewage surge from the 

restoration technique can lead to scaling which 

disturbs the sewage systems. 

 

Chlorides measurement  

Chlorides are produced instinctively in surface and 

groundwater sources such as rainwater, seawater, and 

even tap water. it is also related to total dissolved 

solids. Generally in the chemical treatment procedure, 

the ratio of chlorides raises due to chemical material. 

Chloride matter will fluctuate based on rocks 

comprising salts, overflow after cultivated land to 

wastewater. 

 

Residual measurement  

Residual chlorine is due to the occurrence of free 

chlorine ions adequate in chlorine water which 

inactivates bacteria and viruses and also reduces 

water-borne diseases. If excess chlorine is present and 

when such water is used, when chlorine goes into the 

body it disturbs breathing and also leads to other 

numerous illnesses.  
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Removal of these contaminants is usually carried out 

by the method of flocculation, in this technique gentle 

and continuous combining of coagulated samples is 

done, which encourages the creation of ‘flocs’ during 

the blending of coagulant and turbid particles appear 

in the water. Flocs created can be normally separated 

by settling or filtration procedure. In this 

investigational work jar apparatus test was done with 

the supplement of alum before treatment and a jar 

experiment was also conducted after the adding of 

neem leaf powder in various dosages. 

 
Fig 2: Jar test apparatus setup 

 

C. COLLECTION OF SAMPLE WATER 

In this laboratory analysis test sample, water was 

collected from hennagara lake is a lake in the suburb 

of Jigani in the southeast of the city of Bengaluru and 

is one of the largest lakes. The water was used for 

agricultural purposes in early90’s. It is a part of the 

Jiagni drainage system that drains the southern and the 

south-eastern parts of the city. the whole surface water 

belt in the hennagara Industrial Area is severely 

contaminated with unprocessed industrial discharges. 

Several tests were performed before and after post 

addition of neem leaf powder. 

Fig 3: View of Hennagara lake water 

 
Fig 4: Collection of sample from Hennagara lake 

water 

 

IV. RESULTS AND DISCUSSION 

 

A. Turbidity test 

Sl 

no 

SAMPLE Coagulant dosage 

in gm/L 

Turbidity 

in NTU 

1 Per-testing ----- 141 

2 Post-testing of 

water 

10gm/L Neem leaf 

powder 

91 

3 Post-testing of 

water 

20gm/L Neem leaf 

powder 

100 

4 Post-testing of 

water 

30gm/L Neem leaf 

powder 

79 

5 Post-testing of 

water 

40gm/L Neem leaf 

powder 

92 

6 Post-testing of 

water 

50gm/L Neem leaf 

powder 

76 

7 Post-testing of 

water 

60gm/L Neem leaf 

powder 

72 

Table1: Removal of turbidity with different dosages of 

Neem leaf powder. 

 

 
Graph 1: Removal of turbidity using Neem leaf 

powder 
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B. Chlorides 

Sl 

no 

SAMPLE Coagulant dosage 

in gm/L 

Chlorides in 

mg/L 

1 Per-testing ----- 931.31 

2 Post-testing of 

water 

10gm/L Neem 

leaf powder 

454.987 

3 Post-testing of 

water 

20gm/L Neem 

leaf powder 

456.487 

4 Post-testing of 

water 

30gm/L Neem 

leaf powder 

432.088 

5 Post-testing of 

water 

40gm/L Neem 

leaf powder 

481.987 

6 Post-testing of 

water 

50gm/L Neem 

leaf powder 

442.688 

7 Post-testing of 

water 

60gm/L Neem 

leaf powder 

487.786 

Table2: Removal of chlorides with different dosages 

of Neem leaf powder  

 
Graph 2: Removal of chlorides using Neem leaf 

powder 

 

C. Hardness  

Sl 

n

o 

SAMPL

E 

Neem 

leaf 

powder 
Coagula

nt 

dosage 

Total 

Hardne

ss test 
values 

in 

(mg/L) 

Magnesiu

m 

Hardness 
test values 

in (mg/L) 

Calciu

m 

Hardne
ss test 

values 

in 
(mg/L) 

1 Per-

testing 

----- 292 100 192 

2 Post-
testing 

of water 

10gm/L 392 64 328 

3 Post-

testing 

of water 

20gm/L 392 72 320 

4 Post-

testing 
of water 

30gm/L 470 110 360 

5 Post-

testing 
of water 

40gm/L 424 60 364 

6 Post-

testing 

of water 

50gm/L 450 10 440 

7 Post-

testing 

of water 

60gm/L 480 28 452 

Table3: Removal of hardness with different dosages of 

Neem leaf powder. 

 
Graph 3: Removal of hardness using Neem leaf 

powder 

 

D. Residual chlorines 

Sl 

no 

SAMPLE Coagulant 

dosage in gm/L 

Residual chlorine 

in mg/L 

1 Per-testing ----- 931.31 

2 Post-testing 

of water 

10gm/L Neem 

leaf powder 

454.987 

3 Post-testing 

of water 

20gm/L Neem 

leaf powder 

456.487 

4 Post-testing 

of water 

30gm/L Neem 

leaf powder 

432.088 

5 Post-testing 

of water 

40gm/L Neem 

leaf powder 

481.987 

6 Post-testing 

of water 

50gm/L Neem 

leaf powder 

442.688 

7 Post-testing 

of water 

60gm/L Neem 

leaf powder 

487.786 
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Table4: Removal of Residual chlorine with different 

dosages of Neem leaf powder. 

 
Graph 4: Removal of Residual chlorine using Neem 

leaf powder 

V.CONCLUSIONS 

 

From this present investigation work, it has been 

concluded that natural coagulants such as neem leaf 

powder can be used to remove contaminants in 

wastewater. Usually, the accessibility of secure and 

uncontaminated water is difficult particularly in rural 

regions since due to heavy rainfall water turns muddy 

and full of sediments. Therefore, using nearby 

accessible, abundant, and infinite natural coagulants 

provides the answer to the problems caused due to the 

treatment of wastewater. The methods involved are 

economical, traditional, easy to implement and 

decrease mortality and illness causes due to water-

borne infections and this will enhance public health in 

rural areas. In this current research, the turbidity 

removal efficiency was found to be 49%, the removal 

efficiency of total hardness was found to be 34%, the 

removal efficiency of magnesium hardness was found 

to be 90%, the removal efficiency of calcium hardness 

was found to be 66%, The removal efficiency of 

chlorides was found to be 54% and removal efficiency 

of residual chlorine was found to be 35% post-

treatment by natural coagulant neem leaf powder, for 

hennagara lake water sample. Consequently, it is 

noticed that natural coagulants are safe for wastewater 

treatment. Banana pith is consumer approachable and 

eco-friendly, a substitute for minor size water 

treatment.  

VI.APPLICATIONS, ADVANTAGES AND 

DISADVANTAGES OF NEEM LEAF POWDER 

 

Applications of Neem leaf powder coagulant  

• To recognize a workable, easy, nearby obtainable. 

• Biodegradable water treatment expertise which is 

more appropriate for the earth to safeguard it from 

contamination initiated by chemical coagulant. 

• Evaluate the optimal dosages of neem leaf powder 

for various amounts to eliminate turbidity. 

• Removal effectiveness is very high in neem leaf 

due to its anti-fungal and anti-inflammatory 

properties.  

 

Advantages of Neem leaf powder coagulant  

• It is non-poisonous and no side effects caused by 

consumption.  

• It is eco-friendly.  

• Neem leaf powder is abundant in organic 

compounds. 

• Neem leaf powder has high-level nutrients. 

 

Disadvantages of Neem leaf powder coagulant  

• Accessibility of dried powder and availability is a 

little difficult. 

• It needs a large amount of growth. 

• It may cause smell due to use of NC. 
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