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ABSTRACT

The goal of this research was to see how mature-dried MoringaOleifera seeds, Alum, and activated charcoal
powder affected muddy and dirty rain water. MoringaOleifera seeds (also known as mungabeej in local dialect)
are easily available in most rural regions.The major purpose of this study is to measure and record the
filtration rate of Moringaoleifera seed, activated charcoal, and alum powder on a typical 100mL of dusty water
over time. Rainwater samples were collected for treatment with Moringa seeds in powdered form throughout
this Study, resulting in a natural clarifying agent for excessively murky and untreated pathogenic water.
Different dosages of Moringa seed powder (2,4gm/100mL) were tested on rain water to evaluate how effective
they were. Following the treatment of seed powder with water, samples were tested for pH, turbidity, and
temperature and Humidity. Fine dust particle settling rate with regard to time is monitored and documented
with increasing dosages of 2gm to 4gm for Moringa,activated charcoal, and alum, which will conduct better
filtering in less time.TSS(NTU)unit (unit of fine particle in per mg/L)level is monitored with Atmospheric
Temperature and Humidity using a custom manufactured digital Data Logger device.The combination of these
low-cost MoringaOleifera activated charcoal and alum is advised for eco-friendly, nontoxic, simpler water
treatment in rural and peri-urban areas where people may clean and use filtered rain water.
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1 INTRODUCTION

The availability of safe drinking water remains a serious issue in most developing nations, particularly in rural
regions. Although various water filtration technologies exist, they are out of reach for most people due to high
costs or a lack of technical know-how. A novel easy and low- cost technology for purifying river water for use
by rural people has been established. To clear turbid water, moringa seed powder is used as a natural coagulant.
In glass beakers, raw water samples from surrounding rivers were gathered, and moringa seed powder was
made from locally available seeds.

In the last 20 years, several studies have reported on the many applications of Moringaoleifera seeds as
coagulant and coagulant assistance. The coagulant Moringaoleifera has been discovered to have strong
coagulation activity exclusively in high turbidity water.For low turbid water, the activity is modest. As a result,
it is critical to improve the properties of this plant by finding its bioactive ingredients with strong coagulation
activity.

1.1  Moringa Oleifera seeds;

Natural coagulant powder Coagulants that occur naturally are typically assumed to be harmless for human
health. Natural coagulants have been studied, and numerous natural coagulants have been generated or isolated
from microbes, animals, or plants. Moringaoleifera seeds are one of these choices. It is a sub-Himalayan tree
endemic to North- West India, Pakistan, and Afghanistan. Moringa has previously been shown to be non-toxic
and has been recommended for usage as a coagulant in impoverished nations. Moringa has an advantage over
chemical water treatment becauseit is biological and has been reported to be edible.
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1.2  Activated Charcoal:

The holes in activated charcoal can trap chemicals. It is often administered orally as a therapy for some toxins
that have been consumed. There is minimal evidence for further applications.Peat, coal, wood, coconut shell,
and petroleum are all used to make charcoal. Charcoal is activated by heating it in the presence of a gas. As a
result of this process, the charcoal develops a large number of internal gaps or pores. These holes aid activated
charcoal in capturing pollutants.

1.3  Alum:

Alum is a chemical molecule that is typically a hydrated double sulphate salt of aluminium with the general
formula X AI(SO 4) 212 H 20, where X is a monovalent cation such as potassium or ammonium. The term
"alum" is frequently used to refer to potassium alum, which has the formula KAI(SO 4) 212 H 20. Other alums,
such as sodium alum and ammonium alum, are called after the monovalent ion.

2 MATERIAL AND METHOD

2.1  Turbidity removal in raw water using Moringa seed powder

Moringa seeds were shelled, processed in an electric grinder, and sieved through a 0.8 mm sieve to get powder.
Raw river water was collected and filtered using a cotton cloth to eliminate any big particles suspended in it. 6
glass beakers were filled with 1 L of raw water each. 0.25 g of seed powder was added to each beaker and
aggressively stirred for about 20- 25 seconds before being left to enable coagulation and sedimentation of
suspended particles. After one hour, the supernatant in the first beaker was decanted and filtered through a fine
mesh cotton towel to eliminate any leftover suspended particles. A nephelo meter was used to test the turbidity
of the filtered water.

2.2 Working of activated charcoal:

Fill two jars halfway with water. Add food coloring to two jars and carefully mix the contents. Next, fill one jar
with 2-3 spoonful’s (or more, depending on the size of the jar) of powdered charcoal. Allow at least two days
for the jars to sit.

After 2-3 days, the jar fed with charcoal will be almost as clear as it was after the first stage. The charcoal seems
to have absorbed the food coloring, therefore "purifying" the water.

For starters, charcoal adsorbs rather than absorbs pollutants. There is a significant distinction. While absorption
is the process by which particles dissolve or are sucked in the volume of an absorbent, adsorption is the
process by which substances simply cling to the surface of an adsorbent. They do not penetrate the adsorbent,
but rather become trapped and limited to its surface. Sponges absorb, whereas charcoal and gel adsorb
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Fig 1: Absorption Property of Activated Charcoal
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2.3  Flocculation

In chemistry, flocculation is the process by which colloidal particles come out of suspension and settle as floc or
flake, either spontaneously or as a result of the addition of a clarifying agent. The process varies from
precipitation in that, prior to flocculation, colloids are just suspended in a liquid in the form of a stable
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dispersion and are not really dissolved in solution.

Coagulation and flocculation are key processes in water treatment, with coagulation intended at destabilizing
and aggregating particles by chemical interactions between the coagulant and colloids, and flocculation focused
at sedimenting the destabilized particles via aggregation into floc.

2.4  Alumsafety:

Humans have been demonstrated to be safe with alum on several occasions. Alum is an ubiquitous food
ingredient that has also been used to purify our drinking water for decades. Before eating, drink some water.
when applying alum to a lake enhancement application Aluminum is a widely used metal. Alum is the third
most prevalent element in the earth's crust and is used to make alum. It can be found in the sediments of lakes.
Almost all foods, water, air, and soil contain this substance. Aluminum is consumed by the average adult at a
rate of 7-9 milligrammes each day. day. The FDA backs the use of alum as a food additive since it is safe.
Maalox includes 400 milligrammes of aluminium in each dosage.When alum is used in lakes, it creates an
exceptionally harsh environment. lowaluminium exposure because only trace quantities of aluminium are used
in the application, and In the lake sediments, alum is not dissolved.

2.5 Data Logger:-

Fig 2 : Data Logger Used In this Experiment For Finding total suspended solids (TSS) in NTUunit

A data logger (data logger or data recorder) is an electronic device that records data over time or in relation to
position via built-in or sensors or external devices and sensors. It's not perfect, but it's gradually based on
digital processors (or computers) (DDL digital data loggers). Generallysmall, battery-powered, portable,
equipped with a microprocessor, internal memory and sensorsfor data storage.

3 RESULT AND DISCUSSION

3.1  Water Purification Using MoringaOleifera (Drumstick) seed powder As A Natural Coagulant Ms.
Vrushali V. Shimpi 1, Ms. Pooja R. Jondhale , Ms. Ritu B. Gangurde , Ms. Tejal D. Jadhav , Ms. Shireen S.
KapseStudent, Department of Civil Engineering, Guru Gobind Singh Polytechnic, Nashik, (India)
Moringaoleifera has been shown to be effective in the treatment of textile effluent and the purification of
groundwater. Because it is a natural coagulant, Moringaoleifera can be employed in the coagulation process.
Our findings showed that Moringaoleifera can be used as a coagulant to remediate wastewater from the textile
sector and ground water at concentrations of 100 to 150 mg/L. The starting condition of the sample to be
coagulated influences the optimal coagulant dosage of Moringaoleifera. The higher the optimal dosage required,
the greater the pollution burden.

Scientific African journal homepage: www.elsevier.com/locate/sciaf Purification of river water using
MoringaOleifera seed and copper for point-of-use household application Alakaparampil Joseph Varkey=
Department of Physics, University of Swaziland, P/Bag 4 Kwaluseni, Swaziland . Moringa seed powder is a
great coagulant for cleaning raw turbid water from a polluted river, and copper's antibacterial properties allow
the moringa-seed- cleared water to be totally disinfected of E. coli bacteria. A combination of moringa seed
powder's coagulant function and copper's antibacterial action was utilised to establish a simple, efficient, and
cost-effective technique for disinfecting and cleaning river water for usage in rural areas. The turbidity of
treated water samples ranged from 3.0 to 5.0 NTU, with no signs of E. coli.Other criteria impacting drinking
water quality were found to be within acceptable limits, indicating that it is a feasible approach for obtaining
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potable water. Because it is a point-of-use approach, it may be used anywhere without requiring a power
supply or much technical help. A mortar, a sieve, a length of copper wire, and a piece of cloth are all that is
required to complete the procedure in a rural household. A reasonable estimate of the cost per litre of drinkable
water is 0.5 cents.

Water purification and antibacterial efficacy of Moringaoleifera Lam AshenafiDelelegn, Samuel Sahile and
Azamal Husen Agriculture & Food Security .When Moringaoleifera seed powder wasapplied at lower doses
without changing the pH of the water, it showed a considerable reduction in turbidity and coliform count.
Furthermore, all four test species, Escherichia coli (ATCC2592),

E. coli (clinical isolate), Salmonella typhii (clinical isolate), and Shigelladysenteriae, showed antibacterial
activity when extracts of the seed were made with various solvents (clinical isolate). For Salmonella typhii, the
acetone extract is the most efficient in inhibiting and killing the test organisms at extremely low concentrations
(MIC and MBC = 6.25 mg/mL) (clinical isolate).

3.2  Proposed Method/Methedology to test different parameter of water purification:

3.2.1  Use of Turbitity measuring sensor SKU SEN0189 :

The gravity arduino turbidity sensor detects water quality by measuring the levels of turbidity, or the
opaqueness. It uses light to detect suspended particles in water by measuring the light transmittance and
scattering rate, which changes with the amount of total suspended solids (TSS)in water. As the TTS increases,
the liquid turbidity level increases. Turbidity sensors are used to measure water quality in rivers and streams,
wastewater and effluent measurements, control instrumentation for settling ponds, sediment transport research
and laboratory measurements. This liquid sensor provides analog and digital signal output modes

3.2.2 Use Ph Testing/Alkaline Level Testing Liquid
A universal indicator is a pH indicator made of a solution of several compounds that exhibits several smooth
colour changes over a wide range pH values to indicate the acidity or alkalinity of solutions.

3.2.3  Basic Method design Of purifying Roof top collected rain water
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Fig 3 : Collecting rain water in roof top chamber with addition second stage filtration chamber

1) Basic concept to purify collected rain water is by using a roof top rain water collectingchamber.

2) Rain water is not purely clean ,so we need an ecofriendly less expensive method to purifythe water,for that
moringa seeds are used which will absorb the dust particles in the waterand settle it down in the chamber.

3) Second method is to use pump to bring out filtered water from the filtration chamber.
4) Main Objective of this thesis is to find out the quantity of moringa seed and activated charcoal required to
filter therain water effectively

3.3 Method used to test the purification of rain water

1 Using Turbidity sensor with data logger to record level of turbidity with respect to time.
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2 Using 100MI of water and 2 grams of moringa seeds with 2gm by weight of activated charcoal.

3 Reading the level of impurity absorption by given quantity of moringa seeds and activated charcoal in
fixed time interval of 30 minutes.

4 Reading the Ph value of each water sample with given quantity of moringa seed, activated charcoal and
Alum samples after 30 minutes ,3 hours, 8 hours.

5 Reading and plotting all dats in tabular form and converting them into graphical form to understand the
relation between time and dust absorption by moringaseeds ,activated charcoal and Alum.

Dusty Rain water NTU unit reading by Data logger

Time(sec) TSS(NTU) Temp(.C) Humidity(%)
30 36 23 84
60 29 23 83
90 28 23 83

120 24 23 83
150 23 23 83
180 20 23 83
210 20 23 83
240 19 23 83
270 15 23 83
300 19 23 83

3.3.1 Moringa seed for 30 min observation:

Rain water is collected in 100ml beaker and Turbidity measuring sensor is inserted to measure the suspended
fine particles inside the rain water .From the above NTU table by Turbidity sensor The average value of NTU
for rain water in 5 minute is 23.3 NTU.

According to the graph and table above, 2gm of Moringa seed and rain water with fine dust particles of 606
NTU settle down to 77 NTU in the first 3 minutes. Following that, the particle settling Down period is nearly
consistent for the next 27 minutes. To determine the efficacy of

Moringa seed powder and other clarifying agents, different amounts of clarifying agent are mixed with
different NTU values of water.

2gm of Moringa seed for 30 Min
1000

500

MNTU unit

0 TSS(NTU)

(8] 500 1000 1500 2000
Time in seconds

Graph 1 : Graphical form of Moringa seed for 30 min observation
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According to the graph, using 2gm of Moringa seed in rainy water, the coagulation and flocculation phase is
very quick in less than 500 seconds, approximately in the first 1-3 minutes. The flocculation process is
complete, and a flat line is seen, indicating that big and medium colloidal particles have settled and that the

process is now sluggish.
S.no [ClarifyingAgent |Quantity Oof |NTU Min Time Ph valueof |[Reading up|Dust agent
Clarifying Agent (gm) value of  |Before const  |separated to insec
water \value(sec) cleanwater
1)Moringa seed 2gm 606 180 7 1800 JAir Dust
3.3.2  Testing on Muddy water particles settle down Period:
Water of 100ml observed for 3 hours for finding out the coagulation and flocculation period.
Muddy water for 3
hoursTSS(NTU)
1000
\ = Muddy water
500 for 3
"L'| hoursTSS(NTU
O T T 1 )
0 5000 10000 15000
Graph 2 :Muddy water test for particles settle down rate in 3 hours
3.3.3  Testing on Muddy water with 2gm of Moringapowder:
S.no  [ClarifyingAgent  [Quantity Of NTU Min Time [Ph valueof Reading Dust
Clarifying Agent  value of Before const  |separated upto insec  |agent
(gm) water \value(sec) cleanwater
1)[Moringa Seed 2gm 662 930 5 930 Mud
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3.34 Testing on Muddy water with 2gm of Activated charcoal Powder:
S.no ClarifyingAgent  |Quantity Of NTU Min Time [Ph valueof Reading Dust
Clarifying Agent  value of Before const  |separated upto insec  |agent
(gm) water \value(sec) cleanwater
1)|Activatedcharcoal 2gm 901 1350 5 1350 Mud
Powder
Activated charcoal
Granules
800
£ 600
; 400 Activated
g 200 Charcoal
0 GranulesTSS(N
0 500 1000 1500 ™)
Time(Seconds)
Graph 3: Activated charcoal Granules Reading for 25 min
3.35 Testing settling down rate with 4gm Alum powder in 30 mins

As in 30 minutes, the particle settle down rate of alum is greater than that of 4gm of Moringa powder, but due
to some chemical reaction in between soil and alum, bubbles are formed, which brigs the lower particle in the
upper layer, causing the Turbidity sensor to detect the presence of fine particles again and read the higher value

of NTU unit. This reaction and bubble production shorten the total flocculation duration, and the final reading

of NTU for Alum powder was 285 NTU after 30 minutes, whereas the last reading of NTUfor 4 gm of moringa
seed after 30 minutes was 113 NTU.

S.no ClarifyingAgent  |Quantity Of INTU Min Time Ph valueof [Reading Dust
Clarifying Agent  value of Before const separated upto insec  fagent

(gm) water \value(sec) cleanwater
1)|Alum Powder 4gm 652 90 5 1650 Mud
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4 gm of alum

700

600 I

500 J‘

400 +4—4
i —4gm

igg HhiJ J : alumTSS(NTU)

100

0 1000 2000

Graph 5 : 4gm of Alum Reading For 30 mins

4 CONCLUSION

By comparing the last graph results for Moringa,Alum, and mix powder, it is possible to conclude that the end
NTU clearance value of mix powder is larger than that of moringa and alum. The particle settle down rate of the
mix agent is smaller than the moringa and alaum values, as shown in the above table. So, based on the results
of all trials, tables, and graphs, Moringa has a faster coagulation time period than activated charcoal and alum.
However, combining alum and moringa seed in 100ml of mud water for 3 hours has a higher cleaning capacity
than moringa and alum alone. despite the fact that the ph of severely muddy water is acidic due to the
nutritional or chemical response of soil with water Rainwater has a typical ph of 7, much like clean tap water.
So, if moringa and alum powder are mixed and used to clear rain water for rooftop water collecting and
cleaning, the results will be faster and better than alum and moringa. Despite the fact that rain water has
minimal bacterial contamination from its surroundings. As an example, air dust and other surrounding particles
can be removed by alum's antibacterial capabilities. Moringa has antibacterial effects as well, although only for
a few germs. As a result, adding alum as a mix powder will aid in minimising bacterial contamination of water.
When the prices of three distinct clearing agents are compared, Moringa seed has the greatest price in
comparison to the other agents. However, Moringa Tree is widely available in India. So

harvesting Moringa seeds isn't a major deal in rural places. So, in remote locations, it is difficult for locals to
obtain alum and activated charcoal. They can, however, readily break moringa Drum sticks and extract moringa
seeds and ground them. Alum can be used as a cleaning agent in metropolitan cities. However, according to the
findings of this thesis, combining moringa and alum will clean the water in shorter time while also adding
antibacterial characteristics to the rainwater. Many hazardous substances are absorbed by activated granules. If
water cleansing and use are not required on a daily basis. additionaly For better cleansing, chemical and
bacteria-free water, activated charcoal grains can be added to the alum and moringa combined powder.
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