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Abstract- Urban lakes are essential for preserving ecological
equilibrium and promoting sustainable urban growth. However,
these water bodies have seen serve degradation in recent years
as a result of the quick growth of land usage and the ongoing
release of household and industrial trash. The physical,
chemical, and biological characteristics of Futala Lake in
Nagpur, Maharashtra, are assessed in this study. This study goal
is to asses the lake’s effluent’s turbidity levels and investigate
low-cost, cost-effective ways to lower them. Untreated effluent
discharge can contaminate soil and groundwater in addition to
surface water. Therefore, in order to fulfil the requisite discharge
criteria, effluent must be properly treated. We have chosen
Neem Seeds, Orange Seeds, Moringa Seeds, Tulsi seeds,
Soyabean Seeds as possible bio flocculants in order to
accomplish this. These seeds are widely accessible in India and
are frequently used to purify water in rural and tribal
communities.

1. INTRODUCTION

One of the most crucial natural resources for preserving ecological balance and sustaining
human life is water. From the tallest mountains to the deepest ocean and the smallest rivers, the
earth’s water cycle guarantees a steady supply of water for all living things. Only 2.65 of the
water on Earth’s is freshwater, despite the fact that water covers around 725 of the planet’s
surface. Human-used fresh water eventually finds its way back into the environment s
wastewater, typically in a different state than when it was first used. Fresh water is used by
people for a variety of commercial and agriculture ed=endeavours that sustain several
livelihoods. However, natural wate sources are severely strained by this use. Similar to how
smoke appears in the air, turbidity is the state in which a liquid appears hazy due to the presence
of minute particles that are undetectable to the human sight. To assess water quality, turbidity
must be measured. Liquids can contain a variety of suspended particles od different sizes. If left
undisturbed, certain large, heavy particles will quickly sink to the bottom. However, very tiny
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particles settle slowly or could not settle at all, particularly if the liquid is stirred, then the
particles are colloidal. Turbidity is primarily caused by these microscopic particles.
Phytoplankton growth can result in turbidity in open water. High volumes of silt can infiltrate
water bodies during rainstorms as a result of human activities that disturb the land, such as
farming, mining and construction. Urban areas and areas with high rates of bank erosion also
significantly increase the turbidity of adjacent water bodies due to pollution from surfaces like
parkin lots, roadways, and bridges. Increased turbidity in drinking water raises the risk of
gastrointestinal disorders. People with compromised immune systems are particularly at risk
because hazardous things like germs or viruses can adhere to the dispersed particles. Because
they serve as a barrier for dangerous microbes, these particles can obstruct the use of chlorine
for disinfection. In a similar vein, floating particles can shield germs from the UV radiation
used to sterilize water. Phytoplankton growth can also contribute to turbidity in open water.
During rainstorms, a significant amount of silt may enter water bodies due to human actions
that disturb the soil, such as mining, construction, and agriculture. Due to runoff pollution from
pave surfaces like bridges, road and parking lots, places with sustainable bank erosion and
urbanized areas also greatly increase the turbidity of neighbouring water bodies. The risk of
gastrointestinal disorders increases with the amount of turbidity in drinking water. Because
bacteria or viruses can cling to the suspended particles, this is particularly concerning of people
with compromised immune system. Because they shield bacteria and viruses, these particles
may obstruct the use of chlorine foe disinfection. In a similar vein, they can prevent UV
sterilization from eradicating microorganisms.

2. Background of the Study

The purpose of this study was to enhance the coagulation process and evaluate the potential of
natural coagulants as alternatives to traditional synthetic coagulants, such as aluminium
sulphate. The findings of the experiment demonstrated that the coagulation performance of
natural coagulants from Dolichos lablab, Azadirachta indica, Moringa oleifera, and Hibiscus
rosa- sinensis was comparable to alum but somewhat inferior. While alum attained 75.05%, the
turbidity removal efficiencies for Dolichos lablab, Azdirachta indica, Moringa oleifera, and
Hibiscus rosa-sinensis were 36.455, 62.99%, 32.41% and 13.00%, respectively.

Population increase, urbanization, industrialization, and the release of sewage from domestic,
institutations, hospitals, businesses, and other sources all result in the conversion of water into
wastewater. While coagulant chemicals sand their byproduct are useful in testing water, they
can change the water’s chemical and physical characteristics, making sludge management and
disposal more difficult. This review investigates the use of natural polymers as a substitute
treatment method for wastewater and water. Natural polymers as a substitute treatment method
for wastewater and water. Natural polymers have demonstrated high efficiency and offer several
advantages, including their abundance and their ability to avoid inducing physical and chemical
changes in the treated water.

These methods are characterized by their cost-effectiveness, traditional usage, and ease of
implementation, making them particularly suitable for rural settings. Given the biological
nature of these processes, they do not produce any non-treatable waste byproducts.
Furthermore, these treatment techniques are user-friendly and demand minimal to no
maintenance. Because of their effectiveness in treating wastewater, natural coagulants like
Moringa oleifera and okra plant have attracted a lot of attention. Several pollution indicators,
such as chemical oxygen demand, biological oxygen demand, turbidity, hardness, total
suspended solids. And total dissolved solids, were significantly reduced when municipal and
dairy wastewater samples were treated experimentally with the natural coagulants Moringa
oleifera and okra seeds in addition to the synthetic coagulant’s alum.
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Alum, ferric chloride, and ferrous sulphate are used in traditional coagulation and flocculation
procedures are commonly employed as coagulants to achieve effective turbidity removal.
However, research has indicated that the prolonged use of alum may lead to various health-
related issues. Consequently, this study primarily focuses on reducing the alum dosage by
incorporating natural materials as alternative coagulants. Natural coagulants, derived from
biological sources, have been identified as viable agents for the coagulation process in
wastewater treatment, particularly for turbidity reduction.

This review’s main goal is to improve knowledge of possible uses and optimizing techniques
for the effectiveness of sustainable and eco-friendly natural coagulants. The paper also
discusses the limitation and current developments in the marketing of natural coagulants.
Furthermore, several modified natural coagulants are investigated in order to investigate
different strategic that would enable their wider application I the treatment of water and
wastewater in further studies.

The dairy business is acknowledged as one of the biggest sources of water pollution, both
because of the wastewater’s unique qualities and the volume of effluent it produces. This
research focuses on treating dairy effluent with natural materials like sawdust and Carica papaya
seeds. To evaluate the characteristics of both treated and untreated dairy, a number of analyses
were carried out sewage.

Neem leaves, okra seeds, watermelon seeds, papaya seeds, aloe vera, and cacti are among the
natural coagulants that are examined in this study for their effects in lowering water turbidity.
The findings indicate that Neem leaves serve as an efficient coagulant for water with low to
moderate turbidity levels, while Aloe Vera demonstrates superior efficacy in treating highly
turbid water. The coagulation-flocculation test was used to find the best dosage of each
coagulant needed to eliminate turbidity at a starting concentration of I0ONTU and to discover
which of the five coagulants worked best.

These natural agents serve as effective alternatives for the treatment of highly turbid and
untreated pathogenic water. The efficiency of dairy wastewater treatment was evaluated by
applying various dosages of these natural coagulants. Comparative analyses were conducted
based on variables such as total dissolved solids, chloride concentration, pH, and turbidity for
each coagulant. The goal of the current project is to treat dairy effluent using natural coagulants
that are safe for the environment, such powdered Moringa oleifera seeds, sawdust, neem leaves,
and custard apple seeds.

3. PURPOSED METHEDOLOGY

3.1 Material Used

In this work, five seeds- Orange Peel, Neem, Soyabean, Tulsi, and Moringa Olifera were
powdered and utilized as readily available natural coagulants to lower the turbidity of synthetic
water. The tests were conducted utilizing “jar test apparatus” and artificially generated turbid
water.

3.2 Apparatus Used

3.2.1  Jar Test Apparatus

For coagulation-flocculation, the jar test is the most popular experimental technique. In the
studies, a sample of artificial turbid water was coagulated using several coagulants utilizing a
traditional jar test setup. The test was conducted in batches, using five beakers and five pindle
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steel paddles. Prior to conducting the jar test, the samples should then be tested for turbidity
and coliform. Different concentrations of coagulants were applied to the beakers. Every step of
the jar test was carried out at a varied rotational speed.

3.2.2 Jar Test Performance
The steps in the jar test method are as follows:

e Add sample water to the jar testing instrument containers. Depending on the conditions
being evaluated, the five containers can be changed. To find the ideal operating conditions,
for instance, different coagulants dosage can be added.

e After adding the coagulants to each container, mix for one minute at a speed of about
100rpm. The coagulants are distributed throughout each container with the aid of the quick
mix stage.

e Let the containers settle for 30 to 45 minutes after turning off the mixers. The final
turbidity in each container should then be measured.

e  Continue mixing for 15 to 20 minutes after lowering the stirring speed to 25 to 35 rpm.
By increasing particle collision that result in larger flocs, this slower mixing speed aids in
the development of flocs.

e The ideal conditions are then identified by plotting residual turbidity against coagulant
dosage. The experiment’s results are correlated and modified to take into consideration
the real treatment system.

Fig. 1. Jar Test Apparatus

Different dosages were added to each of the five beakers in order to determine the optimal
dosage of each coagulant. In each experiment, the first jar filled with synthetic water was
referred to as a “control sample.” There were no coagulants and 500millimeter of distilled water.
Different amounts of coagulant were added to each of the final five jars.

3.3 Nephelometer

A device for determining the number of suspended particles in a liquid or gas colloid is called
a nephelometer. Using a light beam (source beam) and a light detector positioned to one side
(often 90°) of the source beam, a nephelometer detect suspended particles. The scattering or
absorption of light by solid or colloidal particles suspended in solution is the basis for both
turbidimetry and nephelometry. When light travels through the suspension, some of the incident
radiant energy is communicated and some is lost by absorption, reflection, and reaction.
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Fig. 2. Collection of water sample from Futala Lake, Nagpur
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Fig 3. Methodology

4. RESULT

4.1 Neem Seed (Azadirachtin)

A fine powder of neem seeds was utilized as a coagulant. The bar chart illustrates the utilization
of varying doses. Dosages of 100, 200, 300, 400, and 500 mg/L were employed in each of the
five jars because it was uncertain what this natural coagulant was and how efficient it was. A
synthetic water sample was found to be have an initial turbidity of 135 NTU. A Nephelometer
was used to measure the final turbidity of each sample after the jar test experiment was finished.
The maximum percentage of turbidity reduction in this instance was discovered at a dosage of
100mg/L, according to the observations and bar chart displayed above. However, as the
turbidity readings, continued to rise, this coagulant dose is not ideal.
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Fig. 4. Turbidity removal (%) versus Coagulant dose (mg/L) for Neem Seed (Azadirachtin)

According to the updated measurements, the optimal dose of 15mg/L of neem seed powder
resulted in a maximum percentage of turbidity elimination of 92.66%.

4.2 Orange Seeds (Citrus)

To make a coagulant, orange peel seeds were ground into a fine powder. The bar chart illustrates
the utilization of different dosage. Doses of 200, 400, 600, 800, and 1000 mg/L were utilized in
each of the five jars because the origin and efficacy of this natural coagulant were unknown. It
was discovered that the synthetic water sample’s initial turbidity was used to assess each
sample’s final turbidity. The highest percentage of turbidity reduction in this observations and
plotted bar chart. However, as the turbidity readings continued to rise, this is not the ideal
coagulant dose. In order to find the ideal doses, dose was adjusted and the jar test experiment
was repeated.
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Fig. 5. Turbidity removal (%) versus Coagulant dose (mg/L) for Orange Seeds (Citrus)

According to the new measured data, the optimal dose (powdered orange peel seeds) of 15mg/L
resulted in a maximum percentage of turbidity elimination of 94.07%.

4.3 Moringa oleifera (Drumstick)

Only the white pods of dried drumstick seeds were ground into a fine powder for use as a
coagulant. Different dosages were employed, as the bar chart illustrates. Each of the five jars
received dosages of 10, 20, 30, 40, and 50 mg/, respectively, because the origin and efficacy of
this natural coagulant were unknown. 135 NTU was the initial turbidity of the synthetic water
sample. After the jar test experiment was finished, a nephelometer was used to measure the final
turbidity of each sample. The maximum percentage of turbidity removal in this instance was
discovered at a dosage of mg/L, according to the observations and plotted bar chart. However,
because the turbidity values continued to rise, this is not the ideal coagulant dosage. To get the
ideal dosage, dosage was adjusted and the jar test experiment was repeated.
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Fig. 6. Turbidity removal (%) versus Coagulant dose (mg/L) for Moringa oleifera (Drumstick)
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According to the new determined data, an optimal dose of 4mg/L of drumstick seed powder
resulted in a maximum percentage of turbidity elimination of 94.25%.

4.4 Tulsi Seeds (Ocimum Tenuiflorum)

Tulsi seeds were ground into a fine powder and applied as a coagulant. Different dosages were
employed, as the bar chart illustrates. Dosages of 5, 10, 15, 20, 25, 30, mg/L were utilized in
each jar because the origin and efficacy of this natural coagulant were unknown. 135NTU was
the initial turbidity of the synthetic water sample. After the jar test experiment was finished, a
Nephelometer was used to measure the final turbidity of each sample. In this instance, the
optimal dosage of 25mg/L resulted in a maximum percentage of turbidity elimination of
97.20%, according to the observations and bar chart that was plotted. The jar test experiment
with Tulsi as a coagulant was not repeated since the ideal dosage was found.
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Fig. 7. Turbidity removal (%) versus Coagulant dose (mg/L) for Tulsi Seeds (Ocimum Tenuiflorum)

4.5 Soyabean (Glycine Max)

The coagulant was a fine powder prepared from dried soyabean seeds. Didderent dosages were
employed, as the bar chart illustrates. Dosages of 5, 10, 15, 20, 25, 30, and 35 mg/L were utilized
in each jar because the origin and efficacy of this natural coagulant were unknown. 135NTU
was initial turbidity of the synthetic water sample. After the Jar test experiment was finished, a
Nephelometer was used to measure the final turbidity of each sample. In this instance, the
maximum percentage of turbidity elimination of 97.25% was obtained at an ideal dosage of
25mg/L, according to the observations and bar chart produced.
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Fig. 8. Turbidity removal (%) versus Coagulant dose (mg/L) for Soyabean (Glycine Max)
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4.6 Effectiveness of Bio-coagulants

There are a tabulation of the final turbidity levels and the percentage of turbidity elimination.
Thus, “Soyabean seeds” have been proven to be the most appropriate and efficient natural
coagulants among all the seeds taken inti consideration.

5. Conclusion

After water-soluble extract of neem, orange peel, drumstick, tulsi, and soyabean seeds were
administered, turbidity dropped from 135 NTU to 9.9, 8.0, 7.76, 3.3, 3.76 NTU, respectively.
“Glycine max” (Soyabean) exhibited the greatest turbidity reduction efficacy (97.5%) at an
optimal dosage of 25mg. With a turbidity reduction efficiency of 97.21%, Tulsi seeds were the
next best natural coagulant. Next in order of effectiveness when it comes to reducing turbidity
are drumstick seeds, orange peel seeds, and neem seeds. Therefore, appropriate, simpler, and
environmentally friendly methods of treating water were found by employing naturally
occurring coagulants that are readily available in the area. Therefore, it is necessary to look for
indigenous materials that may be used to purify water since they can offer technology close to
the point of use that communities can adopt. Due to the drawbacks of chemical coagulants, the
current work has concentrated on examining natural coagulants for water treatment. The
foundation of current water treatment technology is old practices and approaches that have
recently been neglected. In addition to shedding light on conventional wisdom, this study will
shed light on the range of natural coagulants that are now available.

Name of the Coagulants | Final Turbidity (NTU) Turbidity Removal (%)
Neem seeds 9.9 92.66
Orange peel seeds 8.0 94.07
Drumstick seeds 7.76 94.25
Tulsi seeds 33 97.20
Soyabean seeds 3.76 97.25

In order for them to be taken into consideration for more research, we have presented natural
coagulants in this project that are naturally available as well as their efficiency. In conclusion,
natural coagulants have the benefits of being inexpensive, abundant, indigenous, and effective
in therapy. Research in this field will benefit from more studies that optimize the coagulants'
functioning parameters and extend their shelf life.

6. FUTURE SCOPE

e Utilizing natural coagulants derived from plants is a significant advancement in sustainable
environmental technology that enhances community quality of life. In a time when
environmental concern is growing and waste shortage acknowledges the shortcomings of
chemical coagulants and inadequate sanitary facilities in the majority of low-income countries,
it is imperative to continue developing natural coagulants as ecologically friendly substitutes
for chemicals used in water purification.

e Through cost-effectiveness, the use of bio-coagulants derived from plant-based marks a
significant advancement in “grassroots” sustainable environmental technology.

e  Create natural methods of purifying water by bioremediating turbid water using plant extracts.
It will be advised to apply this low-cost approach for straightforward, point-of-use, low-risk
water treatment in rural and peri urban areas where extremely impoverished people now
consume severely turbid and microbiologically polluted water.

10
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e The final goal of the proposed research study is to compile a list of plant coagulants that may
be utilized as an economical and environmentally friendly technology.
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