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In addition to food, shelter and clothing, water is one of our basic human
needs and lack of potable water is a mgjor cause of death and disease in
our world. The purpose of thisstudy isto provideinformation on household
water treatment using seeds of the Moringa Oleiferatree.Ground water isa
fresh water located in the core space of soil. Wells, springs and rivers
congtitute water supplies. Present study deals with the suitability of
coagulation-flocculation process using MoringaOleifera seeds as natural
coagulant for purification of water for drinking purpose. In present study
various doses of MoringaOleifera 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 sampleswith MoringaOleifera seed powder were
analysed for different parameters like Turbidity, pH, Conductivity and
Hardness. Thereisan appreciable changein all parameters exceptin some
parameters. Application of this low cost MoringaOleifera seeds is
recommended for eco-friendly, nontoxic, simplified water treatment where
rural peoplelivingin extreme poverty are presently drinking highly turbid
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Canal and ground water
treatment;
Natural absorbent;
Natural coagulant.

and contaminated water.

INTRODUCTION

Ground water is fresh water located in the core
gpace of soil and rocks and water isessential for the
survival of human beings. Now adays dueto rapid
industriaization eveninrurd areas, water become con-
taminated.

Presently thereare no appropriatelow cost meth-
odsavailablefor removal of water contaminantsfrom
drinkingwater. Thereareavariety of purification meth-
odsof drinking water which arevery costly and those
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methods cannot serveacommon man effectively. Gen-
erally water ispolluted dueto industrial effluentsand
municipa wasteinwater bodies. Soinrurd areaspeople
livinginextreme poverty aredrinking highly turbid and
contaminated water. Generdly to purify turbid and con-
taminated water chemicd coagulantslikeaumareused.
But excessuse of chemical coagulants can affect hu-
man hed th. To overcome chemica coagulant problems
itisnecessary to increasethe use of natura coagulant
for drinking water treatment.

Naturally occurring coagulantsare safefor human
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hedth.

One of the natural coagulant available is
MoringaOleiferaSeeds.MoringaOleiferaisaperfect
examplefor multi purposetreg?.

Inthis present study an attempt hasbeen madeto
check how MoringaOleiferapowder changesvarious
propertiesof drinking water inarural industrially de-
veloped areas, so that the water issuitableto drink.

MATERIALSAND METHODS

Materials

MoringaOleifera Seed Powder, water samplescol-
lected from VamsadharaCand Weter (Sample-1), Well
water at RavivaasaVillage (Sample-2), near Tekkali,
Srikakulam Didrict anindudtridly devel oped areawhere
themain sourcesfor drinkingwater arewd|sand Ground
water & AITAM Engineering College, Tekkai (Sample-
3) whichisaresidentia areaabout 4000 studentsare
drinking water every day.

M ethod

Good quality Moringaolelferaseeds aretaken and
removed itswingsand coat from their seeds. Fine pow-
der was prepared by using mortar and pestleand this
powder wasdirectly used as coagul ant. Water samples
were collected fromVamsadharaCand Water (Sample-
1), Industrial Areawell water at RavivalasaVillage
(Sample-2) and Ground water at AITAM Engineering
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College, Tekkdi, (Sample-3), for the study purpose.
CTERRA
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Figure2: Moringaoleifera seeds.

Water istreated by adding of MoringaOleiferaSeed
powder directly. The water quality parameters were
checked beforeand after treatment of M.Oleifera. Doses
of seed powder were selected as 50, 100 and 150 mg/
litrefor trestment.

The coagulant was mixed with three water
samplesindividualy and kept on themechanica shaker
for 45minat 110-120 rpm. Thesettling timewas 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 parameterswere checked before and after the
treatment and the efficiency dose of Moringaol eifera
seed powder was determined.

RESULTSAND DISCUSSION

Colour

All thethree samplesunder study hasfaint brown
colour beforetrestment with M oringaOl e feraseed pow-
der. After adding different doses of Moringato the
sampleremovescol our and the samplesare colourless.
Thissuggeststhat the M oringaOl eiferaseeds show ab-
sorbent properties. Good clarificationisobtainedif a
smdll cloth bag filled with the powder seedsof Moringa
isswirled round with turbid water. These above obser-
vations can show fromTABLE 1.

TABLE 1: Colour of all threesamplesbeforeand after treat-
ment with M .O. seed powder

Before After Treatment
Sample
Treatment 50mg/L  100mg/L  150mg/L
Faint brown Colourless Colourless Colourless
2 Faint brown Colourless Colourless Colourless
Faint brown Colourless Colourless Colourless
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Turbidity

Thevariation of turbidity inthe samplesafter add-
ingMoringaOleferaSeedsare showninthegraphsand
also tabular forms. Canal water (Sample-1) ismore
turbid than other samples Sample-2 and Sample-3. This
turbidity of Sample-1 may be conti nuous movement of
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water intheriver. Beforetreatment of MoringaOlefera,
turbidity is113NTU in Canal water and 15.5 NTU
and 14.7 NTU in other samples. Inal thesamplesit
was observed that, the use of M.O. Powder Seeds,
decreasestheturbidity with increasing doses.

In Samples-2 and 3, it was observed that, the

Figure3and 4 : Decreasing of turbidity with increasing dosesof M.O. powder

turbidity decrement reaches about uniformfor al the
added doses. In Sample-1i.e.,VamsadharaCanal wa-
ter thedecrement in turbidity isprominent and uniform
after adding MoringaOlieferadose of 100mg/litre.

TABLE 2: Turbidity of all threesamplesbeforeand after
treatment with M .O.Seed powder

Before After Treatment
Sample
Treatment 50mg/L  100mg/L  150mg/L
1 113 66 44 43
2 14.7 9.4 9.2 8.9
3 155 9.2 8.8 8.7

Turbidity of Vamsadhara Canal Water at Ravivalasa Village
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The above observation may bedueto animprove-
ment intheflock sizeand flock wassettled rapidly. The
overdosing resulted in the saturation of the polymer
bridge sitesand caused destabilization of the destabi-
lized particlesdueto insufficient number of particlesto
form more inter-particle bridges. The high positive

chargeand small sizesuggest that themain destabiliza
tion mechanism may could beadsorption and charge
neutralization. It wasfound that 90-99% of turbidity in
treated water wasremoved by using M. oleiferaseed
powder™, These studies are confirmed that the seeds
arehighly effectiveinremoving suspended partidlesfrom
water withmediumto highlevelsof turbidity (Moringa

Turbidity of Industrial Area well water at Ravivalasa Village

47 "
5 12
Z 10
.g 8 e Turbidity
g 6
B 4
2 <4
0 T T T
0 50 100 150
Before and After Treatment with Morinaa

Graph2

Turbidity of Ground water at AITAM Engg. College, Tekkali
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seedsarelesseffectiveat treating water withlow levels
of turbidity)

pH

During the present study, treatment of
MoringaOleiferaseed powder wasgiven to ground wa:
ter (Sample 1 and 3) samplesindifferent doses. During
theanalysis, it was observed that after treatment with
M oringa Seed powder, pH wasincreased for 50mg/L
and it wasdecreased for 100mg/L, 150mg/L dosesfor
the above sampl es. After treatment the pH rangewas
7.57t07.44in Sample-2and 7.35t0 7.15in Sample-
3. In Sample-1 and 3 the water was acidic in nature
beforetreatment and it was converted to the basic na-
ture after treatment.

Treatment of MoringaOl eiferaseed powder was
givento Cana water (Sample-1) indifferent 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
dosebut gradualy decreased to 7.35and 7.19 by adding
of M.O.powder as 100 mg/L and 150mg/L respec-
tively. After treetment therange of pH in Sample-1was
7.43to7.19 anditiswithinthelimit of W.H.O. Stan-
dards.

The recommended acceptable range of pH for
drinking water specified by W.H.O. was6.0to 8.0,
ThetreatmentsgaveapH rangeof 7.57to 7.19 which
falswithinthereducing trends on the concentration of
the dosing solutionswereincreased. In some doses
pH increases with increasing concentrations of
Moringaascoagulant. It was reported that the action
of M.O. asacoagulant liesin the presence of water
soluble cationic proteinsin the seeds. Thissuggests
that in water, the basic amino acids present in the pro-
tein of Moringawould accept a proton from water
resulting therelease of ahydroxyl group making the
solution basic,

TABLE 3: pH of all threesamplesbeforeand after treatment
with M.O. seed powder

Before After Treatment
Sample
Treatment  50mg/L 100mg/L 150mg/L
1 6.3 7.43 7.35 7.19
2 7.4 7.57 7.56 7.44
3 6.65 7.35 7.26 7.15
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pH of Vamsadhara Canal water at Ravivalasa Village
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pH of Industrial Area well water at Ravivalasa Village
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pH of Ground water at AITAM Engg. College, Tekkali
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Conductivity

Theconductivity of samplerangesfrom 0.348 mho/
cmto 0.438 mho/cm before treatment with Moringa
OleiferaSeed powder.

After treatment with M.O. Seed Powder the con-
ductivity increasesin dl the samplesexcept dight dec-
rement in oneof thesamples. Thevariation of conduc-
tivity may be dueto variation of ion concentration for-
mation dueto adding of MoringaOleiferaseeds. It was
observed that the conductivity values were nearer to
W.H.O. Standards. (1mho/cm)™.

Hardness

Before treatment, the hardness of ground water
samples(sample 2 and 3) are475mg/L and 220 mg/L
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and thevauesare below W.H.O. Standard (500mg/
L)". Hardnessof cana water sample (Sample-1) was
120mg/L whichwaswell below W.H.O. Standard.

TABLE 4: Conductivity of all threesamplesbeforeand after
treatment with M .O.seed powder
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anindustrially devel oped aressi.e., increment of hard-
ness by the adding of M.O.Seed Powder. (TABLE5)

TABLE5: Hardnessof all threesamplesbeforeand after
treatment with M .O.seed powder

Samol Before After Treatment
ple
Sample Before After Treatment Treatment 50mg/L  100mg/L  150mg/L
Treatment 50mg/L  100mg/L  150mg/L 1 120 125 120 115
1 0.171 0.205 0.201 0.197 2 475 445 475 495
2 1.275 1.301 1.318 1.359 3 220 235 225 210
3 0.348 0.367 0.390 0.391 Hardness of Vamsadhara Canal Water at Ravivalasa Village
Conductivity of Vamsadhara Canal water at Ravivalasa
: 126 -
Village
. 1244
0.21 - 2 121
2 & E 1204
s g 1
8
= . 0.19 1 = 116 4
g8 =
- R ELE 14
E € 0171 112 A
§ 0.16 - 110 : - ; - : —
015 . . . . 0 50 100 150
0 50 100 150 Before and After Treatment with Moringa
Before and After Treatment with Moringa Graph 10
Graph 7 Hardness of Industrial Area well water at Ravivalasa Village
Conductivity of Industrial Area Well water at Ravivalasa 500 -
Village 490 |
- £ 4804
e 134 g a0y
H . 8
T 132 € 450
oo e B
z € 134 § 401
- = . et ¥ =
g E 428 430
2 1264 420 T T T s
S 1244 0 50 100 150
122 ' ' i ' ' Before and After Treatment with Moringa
0 &0 100 150 G h
Before and After Treatment with Morinoa rap 1
Graph 8 Hardness of Ground water at AITAM Engg. College, Tekkali
Conductivity of Ground water at AITAM Engg. College, 240 -
Tekkali 235
£ 230
04 - 2 25
§ B § el [=e=tiaraness]
é 0.38 q § 215 1 Hardness
=% 0.37 4 § 210
22 0% § s
S € pas 4 200 -
B 0.34 4 195 T T T v
8 0334 0 50 100 150
0.3z " j & - - Before and After Treatment with Moringa
Lo 50
. ) Graph 12
Before and After Treatment with Morinna
Graph9 Ingenerd , the softening mechanismwas postul eted

Adding of M.0O.Seed powder with different does
indicatesthat the decrement of hardnesswith increment
of dosesin Samples 1 and 3. But, thereisadifferent
result was observed for sample-2 whichislocatedin

to beacombination of adsorption and precipitation of
the soluble hardness causing ionsto insoluble solids/
flocd®. By the above study, the desirable concentra-
tionof M.O.is150mg/L isfor Sample-1 and Sample-
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3, but only 50mgy/L issufficient to softening the Sample-
2. Thechanging of these desired dosages are depend-
ing on the Calcium and Magnesium hardness. The
sample-1 and sample-3 may havetheboth calciumand
magnesi um hardness causing substanceswhich require
more M .O. than the sample-2 which may contain only
the calcium hardness caus ng substances.

CONCLUSIONS

Theresults obtained show that the powder from
seed kernelsof M. oleiferacontains some coagul ating
properties and acts asaflocculent, absorbent for the
treatment of drinking water atloading dosesof 50mg/L,
100 mg/L and 150 mg/L and above. It reducesthetotal
hardness, turbidity after treatment. Thislends support
to earlier findingsof the use of powder processed from
Moringaseedsasacoagulant inwater purification sys-
tem. Congidering thefact that Moringacoagulum can
belocdly produced, itsuseinwater purification should
be encouraged. Thisislikely to reducethe highcost of
the current water treatment systems.The seeds of
M .Oleiferaexhibited thefastest turbidity and colour
remova potentid. Thesestudieshaved so confirmed that
the seedsarehighly effectivein removing suspended
particlesfrom water with mediumto highlevelsof tur-
bidity (Moringaseedsarelesseffectiveat treating wa-
ter with low levelsof turbidity). M.Oleferaseed isnot
giving any toxic effect. Itiseco-friendly method of pu-
rification of water and consequently itisbeing recom-
mended for large scalewater treatment usein therura
indugtridly developed areawherenofacilitiesareavail -
ablefor thetreatment of drinking water.

A case study on low cost water treatment using Moringa oleifera

ESAIJ, 8(4) 2013

[1]

[2]

(3]

[4]

[5]
[6]

[7]

REFERENCES

B.Bina, M.H.Mehdinejad, Gunnel Dalhammer,
Guna Rajarao, M.Nikaeen, H.Movahedian Attar;
Effectiveness of Maringa oleifera coagulant pro-
tein asnatural coagulant aid in removal of turbidity
and bacteria from turbid waters, World Academy
of Science, Engineering and Technology, 67,
(2010).

G.Folkard, T.Sutherland; The use of Moringa
oleiferaasanatural coagulant for water and waste
water treatment, Department of engineering, Uni-
versity of Leicester, UK, (2001).

S.M.Mangale, S.G.Chonde, A.S.Jadhav, P.D.Raut;
Study of Moringaoleifera(Drumstick) seed asnatu-
ral Absorbent and Antimicrobial agent for River
water treatment, J.Nat.Prod.Plant Resour., 2(1),
89-100 (2012).

A.B.Olayemi, R.O.Alabi; Studies on traditional
water purification using M.Oleifera seed, African
study monographs, 15, 101-109 (1994).

A.Olsen; Water Research, 21(3), 517-522 (1987).
Suleyman A.Muyibi, Lilian M.Evison; Moringa
oleifera seeds for softening hard water, Depart-
ment of Civil Engineering, University of Newcastle
upon Tyne, Newcastle upon Tyne NEI 7RU, En-
gland, Wat.Res., 29(4), 1099-1105 (1994).
WHO; Guidelinefor drinking-water quality (elec-
tronic resources): incorporating first addendum.,
Recommendations, 3rd Edition. Internet: http://
www.who.int/water_sanitation_health/dwq/
gdwq0506.pdf, 1, (2006).

Snoivonmental Science
A Jndian W


http://
http://www.who.int/water_sanitation_health/dwq/

