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ABSTRACT

In addition to food, shelter and clothing, water is one of our basic human needs and lack of potable water is a
major cause of death and disease in our world. The purpose of this study is to provide information on
household water treatment using seeds of the Moringa Oleifera tree. Ground water is a fresh water located in
the core space of soil. Wells, springs and rivers constitute water supplies. Present study deals with the
suitability of coagulation-flocculation process using Moringa Oleifera seeds as natural coagulant for purification
of water for drinking purpose. In present study various doses of Moringa Oleifera seed powder like 50, 100 and
150 mg/ litre were taken and checked for the efficiency dose for various water samples. After treatment of
water samples with Moringa Oleifera seed powder were ana lysed for different parameters like Turbidity, pH,
Conductivity and Hardness. There is an appreciable change in all parameters except in some parameters.
Application of this low cost Moringa Oleifera seeds is recommended for eco-friendly, nontoxic, simplified water
treatment where rural people living in extreme poverty are presently drinking highly turbid and contaminated
water.
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I. INTRODUCTION

Water is used for several purposes by humans but the level of purity of the water being consumed is very
crucial since it has a direct effect on health. The conventional method of water purification using alumunium
sulphate (alum) and calcium hypochlorite puts pressure on the nation’s over-burdened financial resources
since they are imported thereby making treated water very expensive in most developing countries and beyond
the reach of most rural folks.

Hence, they resort to sources such as dams, dug outs, streams, rivers, and lakes. Water from these sources is
usually turbid and contaminated with microorganisms that cause many diseases including guinea worm and
bilharzia. According to Post note (2002), waterborne diseases are one of the main problems in developing
countries; about 1.6 million people are compelled use contaminated water and more than a million people (of
which two million are children) die from diarrhoea each year. Earlier research findings of Crapper et al. (1973)
and Miller et al. (1984) showed that the chemicals used for water purification can cause serious health hazards
if an error occurs in their administration during the treatment process.

These reports suggested that a high level of aluminium in the brain is a risk factor for Alzheimer’s disease.
However, Davis (2006) found no conclusive evidence linking aluminium with Alzheimer’s disease. Also, studies
by workers (Letterman and Driscoll, 1988; Mallevialle et al., 1984; Miller et al., 1984) have raised doubts about
the advisability of introducing aluminium into the environment by the continuous use of aluminium sulphate as
a coagulant in water treatment.

There is therefore the need to investigate the use of non-chemicals which would be available locally in most
developing countries. The use of natural materials of plant origin to clarify turbid water is not a new idea (Bina,
1991; Folkard et al., 1989; Jahn, 1986, 1988; Kaser et al., 1990; Sani, 1990; Sutherland et al., 1992) cited by
Ndabigengesere et al. (1995) and Madsen et al. (1987).

Among all the plant materials that have been tested over the years, powder processed from the seeds from
Moringa oleifera has been shown to be one of the most effective as a primary coagulant for water treatment and
can be compared to that of alum (conventional chemical coagulant) (Madsen et al,, 1987; Oslen, 1987; Post
note, 2002). It was inferred from their reports that the powder has antimicrobial properties.

Earlier studies have found Moringa to be non-toxic (Grabow et al., 1985), and recommended it use as a
coagulant in developing countries (Barth et al, 1982; Bhole, 1987; Jahn, 1988; Miiller, 1980) cited by
Ndabigengesere et al. (1995) and Olsen (1987).
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The use of Moringa has an added advantage over the chemical treatment of water because it is biological and
has been reported as edible. However, not much has been done in Ghana using Moringa as a coagulant in water
purification system. The cost of this natural coagulant would be less expensive compared to the conventional
coagulant (alum) for.

Aim and objective:

AIM- This study aims to focused on the low cost of water purification by using drumstick seed and to distribute
the water in rural area where water does not reach

OBJECTIVE:

e The main objective behind this study is to understand basic concept of water purification

e Tounderstand the about drumstick seeds i.e moringa oleifera

e Comparative study of various type of water purification by using drumstick seeds

e Testing the performance of different source of water sample e.g canal water sample, river water sample,
ands well water sampler.

e The study on hardness of water, PH value, DO meter ( dissolved oxygen.), turbidity measure, The main
objective of this study is to confirm the effective ness of powder processed from M. oleifera seeds as water
coagulant.

II. METHODOLOGY

MATERIAL: Moringa oleifera seed powder, water samples collected from Naigaon canal water (sample-1), well
water at Naigaon village (sample-2), near Nasarapur Pune district an industrially developed area where the
main sources for drinking water are well and ground water NESGI at, Naigaon (sample-3) which is a
residential area about 4000 student are drinking water every day

Fig. No.1-2. Moringa oleifera Tree
III. METHODS

Good quality Moringa oleifera seeds are taken and removed it swings and coat from their seeds .Fine pow- der
was prepared by using mortar and pestle and this powder was directly used as coagulant Water samples were
collected from Naigaon Canal Water(Sample- 1), Industrial Area well water at Naigaon Village (Sample-2) and
Ground water at NESGI Polytechnic college naigaon (sample-3), for the study purpose Water is treated by
adding of Moringa Oleifera Seed powder directly. The water quality parameters were checked before and after
treatment of M. Oleifera. Doses of seed powder were selected as 50, 100 and 150 mg/ litre for treatment. The
coagulant was mixed with three water sample individually and kept on the mechanical shaker for 45 min at
110 -120 rpm .The settling time was 1-2 hours (depending on the water turbidity of different samples).After
sedimentation, supernatant water is separated and the same is taken for test. The water quality parameters
were checked before and after the treatment and the efficiency dose of Moringa oleifera seed powder was
determine.
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Fig.No. 3-4.: Moringa oleifera seeds and stick

Colour

All the three samples understudy has faint brown colour before treatment with Moringa Oleifera seed powder.
After adding different doses of Moringa to the sample removes colour and the samples are colour less. This
suggests that the Moringa Oleifera seeds show ab- sorbent properties. Good clarification is obtained if a small
cloth bag filled with the powder seeds of Moringa is swirled round with turbid water

PH:- During the present study, treatment of Moringa Oleifera seed powder was given to ground water (Sample
land 3)samples in different doses. During the analysis, it was observed that after treatment with Moringa Seed
powder, pH was increased for 50mg/L and it was decreased for 100mg/L, 150mg/L doses for the above
samples. After treatment the pH range was 7.57 to 7.44 in Sample-2 and 7.35 to 7.15 in Sample- 3. In Sample-1
and 3 the water was acidic in nature before treatment and it was converted to the basic nature After treatment.

Treatment of Moringa Oleifera seed powder was given to Canal water (Sample-1) in different doses. It was
observed that before treatment the pH was 6.3 show acidic properties. After treatment with M.O. Powder, pH
was increased to 7.43 at 50mg/L dose but gradually decreased to 7.35 and7.19 by adding of M.O. powder as
100 mg/L and 150mg/L respectively. After treatment the range of pH in Sample-1was 7.43 to 7.19 and it is
within the limit of W.H.O. Stand The recommended acceptable range of pH for drinking water specified by
W.H.O. was 6.0 to 8.0 The treatments gave a pH range of 7.57 to 7.19 which falls within the reducing trends on
the concentration of the dosing solutions were increased. In some doses pH increases with increasing
concentrations of Moringa as coagulant. It was reported that the action of M.O. as a coagulant lies in the
presence of water soluble cationic proteins in the seeds. This suggests that in water, the basic amino acids
present in the protein of Moringa would accept a proton from water resulting the release of a hydroxyl group
making the solution basic

Fig. No.5. pH Meter

Turbidity- The variation of turbidity in the samples after adding Moringa Oleifera Seeds are shown in the
graphs and also tabular forms. Canal water (Sample-1) is more turbid thanothersamplesSample-2andSample-
3.This turbidityofSample-1maybe continuous movement of water in the river .Before treatment of Moringa
Oleifera, turbidity is 113 NTU in Canal water and 15.5 NTU and 14.7 NTU in other samples. In all the samples it
was observed that, the use of M.O. Powder Seeds, decreases the turbidity with increasing doses. In Samples-2
and 3,,it is observed that, the turbidity decrement trenches about uniform for all the added doses .In Sample-1
i.e,Vamsadhara Canal water the decrement in turbidity is prominent and uniform after adding Moringa Oleifera
dose of 100mg/litre charge and small size suggest that the main stabilization mechanism may could be
adsorption and charge neutralization. It was found that 90-99%ofturbidityin treated water was removed by
using M. oleifera seed powder [1]. These studies are confirmed that the seeds are highly effective in removing
suspended particles from water with medium to high levels of turbidity (Moringa)
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Fig. No.6. Turbldlty measure

TURBIDITY GRAPH:
200 —turbidity of naigon canal 2 Turbidity of Industrial Area
water at naigon village well water at naigaon village
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Graph No. 1-2 Before and After Treatment with Moringa
BOD:

Biochemical Oxygen Demand is gives the presence of organic matter in the water/wastewater. Hence BOD has
been measured for raw sample and treated sample. The initial BOD of raw water is determined with a range of
1.5- 2.5 mg/l. Then the same sample is treated with Moringa Oleifera, after treatment BOD is in the range of 1-
1.5 mg/l. As per WHO standards the BOD for drinking water should be nil. But after comparison we can say that
there is reduction has been observed in BOD.

Biochemical Oxygen Demand

RS

1 2

e=@==Secries 1 e=@==Series2 ==@=Columnl

Graph No.3 Result For BOD Raw Sample & 2. Treated Sample
Coagulation test:

Jar test is most widely used experimental methods for coagulation-flocculation. A conventional jar test
apparatus will be used in experiments to coagulate sample of water using MO. It will be carried out as a batch
test; the jar test apparatus involves the use of stirring device. The stirrer consists of six paddles those which are
capable of rotation with the different speed. In this method six beakers of 1 liter capacity are placed, which
were dosed with different amount of coagulant and run the apparatus for 45 minutes at a speed of 110 rpm
then the stirred sample allowed settle floc for 1-2 hours depending on the floc size formed then the supernatant
was taken to analyzed. Before operating jar test, sample is mixed homogenously, then analyze for the initial
concentration of the parameters such as pH, turbidity, suspended solids, dissolved solids, total solids, hardness.
Then samples are tested for desirable parameters after the jar test, then the results are plotted on graphs.
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Fig.No.7. Jar test

TS AND TDS- The initial TS was in range of 700-800 mg/I for raw water which was beyond the limits of WHO.
In case of TDS, initial range was 650-750 mg/l above permissible limit. After the treatment Moringa Oleifera
seed powder, the total solids and total dissolved solids were reduced from raw water.

The range of total solids was found in between 150- 250 mg/I and for total dissolved solids range was 150-200
mg/l. These were present within the limit according to WHO standards. Moringa Oleifera is known to be a
natural cationic polyelectrolyte and flocculent with a chemical composition of basic polypeptides with
molecular weightsranging from 6000 to 16,000 daltons, containing up to six aminoacids of mainly glutamic
acid, methionine

DO: The initial dissolved oxygen level of raw water sample is in the range of 2-3 mg/l. after the treatment of
raw water  with Moringa Oleifera the dissolved oxygen measured was in the range of 1.5-3 mg/l. as per WHO
standards there has been no limiting values are given for dissolved oxygen in the drinking water, hence here we
can say that dissolved oxygen has very little effect of Moringa Oleifera on it.

Alkalinity: Alkalinity during the present research work was observed to be 180 mg/] for raw water. At dose of
Moringa Oleifera seed powder, it was observed that the alkalinity reduced after the treatment. The alkalinity
was present in the range of 50-120 mg/1 which was within limits of WHO standards.

The slight decrease in alkalinity and pH of all water samples may be due to precipitation of insoluble products
of the reaction between the Moringa Oleifera and the hardness-causing ions similar to precipitation softening
using lime/soda ash. The Moringa Oleifera seed extract appears to have natural buffering capacity. The
precipitates (solids / flocks) were light and did not settle easily. The chemical constituent of the precipitate is
however not known. It was also confirmed that alkalinity reduction in the coagulation of water sources
(groundwater) using Moringa Oleifera seeds.

Hardness: Hardness was 250-320 mg/] for raw water sample. It was observed that hardness of water is
decreased with dose of Moringa seed powder. Hardness range was 200-250 mg/] and within the limitof WHO
standards. As a polyelectrolyte, it may therefore be postulated that Moringa Oleifera removes hardness in water
through adsorption and interparticle bridging. According to reference [9] as a polyelectrolyte it may therefore
be postulated that Moringa Oleifera removes hardness in water through adsorption and inter-particle bridging.
Secondly, with the observation that light, slow-settling solids/flocks were formed and precipitation reaction
lead to the conversion of soluble hardness-causing ions to insoluble compounds would also be a good
prediction of the reaction mechanism.

The higher value for the surface water and groundwater samples is due to the fact that they contain hardness
due to calcium, magnesium and other hardness-causing substances

IV. CONCLUSION

e Itis eco-friendly method of purification of water and consequently it is being recommended for large scale
water treatment use in the rural industrially developed area where no facilities are available for the
treatment of drinking water.

e Considering the fact that Moringa coagulum can be locally produced, its use in water purification should be
encouraged.

e This is likely to reduce the high cost of the current water treatment systems. The seeds of M. Oleifera
exhibited the fastest turbidity and colour removal potential.

e These studies have also confirmed that the seeds are highly effective in removing suspended particles from
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water with medium to high levels of turbidity (Moringa seeds are less effective at treating water with low
levels of turbidity). M. Oleifera seed is not giving any toxic effect.

The results obtained show that the powder from seed kernels of M. oleifera contains some coagulating
properties and acts as a flocculent, absorbent for the treatment of drinking water at loading doses of
50mg/L, 100mg/Land 150mg/Land above. It reduces the total hardness, turbidity aftertreatment. This
lends support to earlier findings of the use of powder processed from Moringa seeds as a coagulant in
water purification sys
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