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Abstract— The cost of treated water makes most people in 

rural community’s to resort to readily available sources 

which are normally of low quality exposing them to 

waterborne diseases. Chemical coagulants like ammonium 

sulphate which used in treatment plant for purification 

process but the extensive use can cause problems and it is 

costlier and to overcome these problems it is necessary to 

increase the use of natural coagulants. There are different 

types of natural coagulants, among them one of the natural 

coagulants is Moringa Olifera. It is in this light that project 

is carrying out to confirm the effectiveness of powder 

extracted from mature dried Moringa oleifera seeds which is 

commonly available in most rural areas. Model turbid water 

was treated by coagulation, flocculation and sedimentation 

with Moringa oleifera seeds powder as a coagulant, using jar 

tests. The quality of water is analyzed and compared with 

that of the water with alum. Experiments were conducted at 

various dosages. To evaluate the antimicrobial activity and 

efficiency of a natural absorbent from Moringa oleifera 

seeds in treating water by physicochemical methods. 

Turbidity, pH, alkalinity, jar test, conductivity, chlorides and 

total coliform test were performed. The specific objectives is 

to establish the best dose of powder Moringa oleifera seeds 

that best removes different parameters from water and to 

compare between the Moringa seed powder and the selected 

commercial sold water treatment chemicals. M. Oleifera 

works as a coagulant due to the positive charge, water 

soluble proteins which bind with negatively charges 

particles allowing the formation of flocks to settle to the 

bottom or be removed by filtration sand and it is accepted 

that treatment with Moringa oleifera seed solution will 

remove 90-99% of impurities in water. 

Keywords: Water, Moringa oleifera, natural coagulants, seed 

powder 

I. INTRODUCTION 

A. Present Scenario of Water 

Water is a vital resource, but only 3% of water on our planet 

is fresh. Of these reserves just 10% can be exploited 

economically. It is estimated that 1.1 billion people lack 

accesses to clean drinking water and there is a water 

shortage in already 30 countries. Water is the most vital raw 

material in the 21st century. Accordingly, a secure water 

supply is regarded as one of the important global objectives 

for the coming years.  

Much of the ill-health which affects humanity 

especially in the developing countries can be traced to lack 

of safe and wholesome water supply. Water which is easily 

accessible, adequate in quantity, free from contamination, 

safe readily available throughout the year, there can be no 

state of positive health and well-being without safe water. 

Water is not only a vital environment factor to all forms of 

life, but it is also a great role to play in socio-economic 

development of human population.  

Water intended for human consumption should be both safe 

and wholesome. This can be defined as water that is  

− Free from pathogenic agents  

− Free from harmful chemical substances  

− Pleasant to taste, i.e., free from odour and colour.  

− Usable for domestic purposes  

Water is said to be polluted or contaminated when it does 

not fulfil the above criteria. Water pollution is growing 

hazard in many developing countries.  

The most widely used definition of water quality is 

the chemical, physical and biological characteristics of 

water, usually in respect to its suitability for a designated 

use, as we all know that water has many uses such as for 

recreation, drinking and fisheries, agriculture and industry. 

Water is severely polluted due to industries by discharging 

of wastes from the factories. Water quality concerns can 

raise quickly from public complaints about odour or taste, 

outbreak of water-borne illnesses or widespread death of 

aquatic species such as fish kills. 

B. Need of Water Treatment 

Due to improper water treatment many people are getting 

diseases and mostly in India the shortage of water is more 

and for the ground water also we need the purification 

because it contains harmful chemicals.  

Rural communities most often rely greatly on 

ground water provided that it is available in sufficient 

quantities, and also on surface water which may be 

contaminated in most cases.  

Most of the diseases causing death in the country 

are related to poor water and sanitation with malaria, 

diarrhoea and cholera being the most causes of mortality.  

Treatment of water therefore becomes necessary to 

improve the quality to meet standards and avert disease 

outbreaks. The objective of water treatment is the removal 

of turbidity and other contaminants including natural 

organic materials and organisms. Murcott identified three  

Broad areas of water quality: physical, chemical and 

microbiological that can be improved by household water 

treatment. Physical removal technologies include ceramic 

and bio-sand filters, cloth filters and coagulation and 

flocculation technologies. Boiling, solar disinfection and 

chlorination are examples of technologies that improve 

microbial quality of water 

C. Water Purification Stages 

Water purification plays a key role in ensuring access to safe 

drinking water. Safe drinking water positively impacts the 

health of the entire community. Systems are in place to 

ensure ongoing water quality, including water quality 

testing. The testing helps ensure the water treatment process 

results in a product that meets federal water quality 
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guidelines. Water analysis involves looking for several 

kinds of contaminants, including unsafe levels of organic, 

inorganic, microbial and/or radioactive contaminants. 

Normally there are three principal stages in water 

purification:- 

(1) Primary treatment: Collecting and screening including 

if required pumping from rivers and initial storage.\ 

(2) Secondary treatment: removal of fine solids and the 

majority of contaminants using filters, coagulation, 

flocculation and membranes. 

(3) Tertiary treatment: polishing, pH adjustment, carbon 

treatment to remove taste and smells, disinfection, and 

temporary storage to allow the disinfecting agent to 

work. Here disinfection is most important. 

D. ‘WHO’ Guidelines for Drinking Water Quality 

The World Health Organisation (WHO) Guideline for 

Drinking-water Quality (GDWQ) includes the following 

recommended limits on naturally occurring constituents that 

may have direct adverse health impact:  

− Arsenic 10μg/l  

− Barium 10μg/l 

− Boron 2400μg/l 

− Chromium 50μg/l 

− Fluoride 1500μg/l 

− Uranium 30μg/l 

Table. 1: Drinking Water Standards as per IS10500 

E. Chemical Coagulants 

1) Lime 

This is usually not considered as an effective coagulant 

because it does not produce flocs like salts of iron and 

aluminium. It reacts with phosphorous and bicarbonate 

compounds in water to adjust pH causing precipitation of 

calcium carbonate and magnesium hydroxides. 

2) Activated Silica 

The nature of interaction with suspended solids is somehow 

analogous to that of polyelectrolytes but differs by lacking 

the long flexible chains and is therefore denser. They are 

usually referred to as weighting agents that promote settling 

of flocs. Dosages are about 20-60% of alum dose used for 

coagulation. They have been used with or without alum to 

achieve clarification in lime water-softening plants. 

3) Alum  

Alum (Al
2
(SO

4
)

2
.14H

2
O) is available commercially in 

industrialized countries in lumps, ground or liquid form. It is 

a basic product of the reaction between sulphuric acid and a 

mineral despite such as bauxite. Lump or ground alum 

whether purified or not contain not less than 9.0% of 

available water-soluble aluminium as Al or 17% as Al2O3. 

Chemical coagulation with alum like any other form of 

coagulant is aimed at achieving the Following objectives:  

− Removal of turbidity, inorganic or organic  

− Removal of harmful bacteria and other pathogens  

− Removal of colour, taste and odour producing 

substances.  

Alum is a relatively inexpensive coagulant if local 

production is possible. In most developing countries, it is 

imported at substantially increased cost. Treatment plants in 

these countries must be designed so that alum consumption 

may be minimised. The dosage of alum may be reduced in 

some instances by  

(1) Direct filtration of low turbidity waters  

(2) Pre-treating excessively turbid river waters  

(3) Use of coagulant aids  

(4) Optimum pH adjustment 

 
Fig. 1: Alum 

F. Natural Coagulants 

1) Moringa Oleifera 

The seed kernels of Moringa oleifera contain significant 

quantities of a series of low Molecular weight, water-soluble 

proteins which, in solution, carry an overall positive charge 

(Fig. 1). The proteins are considered to act similarly to 

synthetic, positively charged polymer coagulants. When 

added to raw water the proteins bind to the predominantly 

negatively charged particulates that make raw waters turbid 

(silt, clay, bacteria etc.). Under proper agitation these bound 

particulates then grow in size to form the flocs, which may 

be left to settle by gravity or be removed by filtration. 

Moringa oleifera powder has been reported to have the 

capability of reducing low and high turbidity values in 

surface water Moringa oleifera was used as a natural 

coagulant in a full-scale treatment trial at the water 

treatment works in Malawi. Turbidity values as high as 270–

380 NTU were reduced to around 04 NTU, which are within 

the WHO (2006) guideline value with the addition of the 

powder. 
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Fig. 2: Moringa Oleifera seeds 

 
Fig. 3: Shows the flow chart preparation of Moringa oleifera 

powder 

II. SCOPE AND OBJECTIVES 

The objectives of the work are 

(1) To determine the optimum dosage of coagulants using 

jar test.  

(2) To conduct the experiments on purification of water.  

(3) To remove colour, dissolved gasses and murkiness of 

water.  

(4) To remove objection able taste and odour from the 

water.  

(5) To kill the troublesome bacteria.  

(6) To make water safe for drinking and domestic purposes. 

III. EXPERIMENTAL PROGRAM 

A. General 

From the clear-cut objectives of the project work, an 

experiment program is planned to know the efficiency of 

Moringa oleifera powder as a coagulant in water. The 

various tests are conducted on the river water to determine 

the efficiency of Moringa oleifera seed powder.  

The tests include turbidity, jar test, bacteria test and 

chloride test. The detailed procedure of individual test is 

explained in the following sections. 

1) Determination of Turbidity 

Turbidity is measured by the turbidity meter. The unit of 

turbidity is Nephelometric turbidity unit (NTU). The 

turbidity meter has provided with the direct power supply 

source. First, the cavetti is washed by the distilled water, the 

water sample is then introduced into the cavetti and properly 

inserted into the turbidity meter and the readings are 

displayed in an screen 

2) Determination of Chlorides 

Procedure: 

(1) Take 100ml of the sample in 250ml conical flask.  

(2) Add 2ml potassium chromate solution as an indicator.  

(3) Titrate against standard AgNO3 solution, until 

perception reddish colour is produced,  

(4) Note down the burette reading 

B. Preparation of Solution 

Standard silver nitrate solution: Dissolve 4.791gms of silver 

nitrate in distilled water and make up to 1000ml.one ml of 

the solution is equivalent to1mg of chlorides (as Cl).  

Potassium chromate solution: Dissolve 5g of potassium 

chromate in distilled water and make up to 100ml. 

1) Temperature 

Water temperature is normally 20ºC There is no effect on 

water body temperature. Temperature are as water 

depending on climatic conditions, it is temperature were 

measured by digital thermometer 

 
Fig. 4: Thermometer 

2) Total Dissolve Solids 

To take a clean crucible which has been washed so that all 

the impurities present in the crucible will be removed and 

clean in hot air oven at 180ºC for 1 hours. To measure the 

empty weight of in dish in analytical balance. To take 50 ml 

sample in empty crucible. To pass the sample in filter paper 

and take dish in oven at 105ºC for 1 day. Again measure the 

weight of crucible. 

3) pH 

pH Meter is widely used in electrical method for finding the 

out the hydrogen ion concentration in water samples. In this 

case glass electrode inserted in water samples. To detect the 

pH range in acidic and basic. pH is less than 7 is acidic and 
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greater than 7 is basic. Calomel electrode generally used to 

measure pH in water samples. The water sample should be 

collected in an beaker and the pH rod is inserted into the 

beaker, after some time the reading are displayed in the 

screen, 

 
Fig. 5: pH Meter 

4) Dissolve Oxygen 

To take 300 ml of BOD bottles. 2 ml of Mnso4 and 2 ml 

azide solution. Shake the content and white precipitate 

formed as showed in fig.3.6.6 Add KI indicator and starch 

indicator. Color is formed blue and titrate with Hypo 

solution. Colour change from blue to colorless. 

 
Fig. 6: Dissolve oxygen 

IV. RESULT AND DISCUSSION 

Following are the bar graphs based on the outputs of various 

tests performed on raw water and treated water with 

Moringa oleifera seeds. 

Case. 1:  The first bar graph is based on the results of 

comparison of raw water and treated water with Moringa 

oleifera seeds. This graph takes into consideration the pH 

property of water. As pH shows how much given water 

sample is acidic of basic it is one of the fundamental 

properties. Studying the graph, it is clear that after treatment 

the pH value of water decreases. 

 
Fig. 7: pH Bar Graph 

Case. 2: The second graph deals the temperature property of 

water which is a physical property. Temperature is taken 

into consideration for drinking purpose, for water used in 

machines, for boilers, etc. From the results the temperature 

graph is plotted. Studying the graph, it can be seen that after 

treatment, the temperature if raw water sample decreases. 

 
Fig. 8: Temperature Bar Graph 

Case. 3: The third graph is based on the dissolved oxygen 

property of water which is a biochemical property of water. 

D.O. is considered for survival of organic bodies inside and 

under the water bodies. D.O. is not really considered for 

drinking purpose but it’s still a fundamental property of 

water. After the treatment three test results shows decrease 

in the D.O. concentration. 
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Fig. 9: D.O. bar Graph 

V. CONCLUSION 

The following conclusions can be drawn from this study:  

(1) The jar test identifies the optimum dosage of coagulant 

required to add in treatment of water. For alum, the 

optimum dosage obtained is 2.0% and for Moringa 

oleifera it is 0.05%.  

(2) Turbidity is an important indicator of the amount of 

suspended sediment in water. The turbidity test on 

different water samples identified the optimum dosage of 

coagulant. The test results obtained by jar test are 

strengthened by this test. Lower the turbidity values 

indicate the high quality of water.  

(3) The bacteria tests on optimum dosages of coagulant 

confirmed the presence of bacteria in raw water and no 

bacteria in treated water.  

This confirms that bacteria can be removed by treating water 

with Moringa Oleifera 
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