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ABSTRACT 
 

A study was carried out in the settling columns with no coagulant and with traditional 
coagulant Alum, natural coagulant Moringa oleifera, and blended Coagulant Alum and 
Moringa oleifera. The jar-tests were conducted to determine the optimum dosage of 
coagulants such as traditional coagulant Alum, Natural coagulant Moringa oleifera, and 
blended Coagulant Alum and Moringa oleifera to maximize the removal of turbidity from 
the turbid water. The optimum coagulant dosage showed that the coagulation with blended 
coagulant Alum and Moringa oleifera was better than Alum. A study was carried out in a 
specially designed two settling column of diameter 18.5 cm and 30 cm to investigate the 
settling characteristics of different initial turbidity samples such as 150 NTU (Low), 450 
NTU (Medium), 1000 NTU (High).  For the alum coagulant with initial turbidity 150 NTU, 
450 NTU, 1000 NTU the optimum dosage was found to be 50 mg/ l, 100 mg/ l, 200 mg/ l, 
respectively. The Optimum dosage for Moringa oleifera coagulant was found to be 125 mg/ 
l, 200 mg/ l, 350 mg/ l, respectively. Also for Blended coagulant Alum and Moringa oleifera 
the optimum dosage was found to be Alum-12.5 mg/ l and M.O- 75 mg/ l, Alum-37.5 mg/ l 
and M.O- 150 mg/ l, Alum- 75 mg/ l and M.O- 200 mg/ l, respectively. In this blending 
process we reduce the Alum dose up to 75 % for 150 NTU initial Turbidity samples and for 
450 NTU, 1000 NTU the Alum dose is reduced up to 62.5 %. So we can reduce the 
drawbacks of the Alum Coagulant.     

Key Words : Coagulation, Settling column, Alum, Blended coagulant Alum,   
Moringa oleifera 

 
INTRODUCTION 

A great problem in many developing 
countries to get the clean drinking water at 
low price. Many surface drinking water 
sources in these countries have problems 
with high turbidity, which is normally solved 

by adding the chemical coagulant such as 
aluminum sulphate, which is generally at a 
high cost. Using chemical coagulant is a very 
common treatment method used mainly in 
water treatment practices. Recently there has 
been more interest, especially in developing 
countries, in possible application of natural 
coagulants. Use of Moringa oleifera as * Author for correspondence 
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natural coagulant is reported to have many 
advantages over chemical coagulant e.g. 
Alum. Use of chemical coagulant has 
constrains of pH and alkalinity. However, 
Moringa oleifera has been reported to be free 
of these constraints. Sludge produced with 
Moringa oleifera is reported to be four to 
five times compact than that produced with 
alum. Turbidity removal can be achieved 
with Moringa oleifera. The use of Moringa 
oleifera as a coagulant is mostly used in 
water treatment that too on small scale and 
major work has been reported in laboratory 
scale water treatment studies. 

Ndabigenresere Snseelme et al.1 had 
studied the Moringa oleifera coagulant in 
both shelled seed and non shelled form. They 
reported that the shelled seed is found it be 
more effective than non-shelled. Suleman A. 
Muyibi et al.2, had done preliminary 
investigation into the possible use of 
Moringa oleifera seed suspension for the 
softening of hard water is presented. Four 
water sources synthetic water (distilled water 
spiked with calcium chloride) naturally hard 
surface water and ground water form two 
tube wells at different locations were used to 
the experimental runs. Water hardness from 
the sources varied from the sources varied 
from 300 to 1000 mg/lit as CaCo3. Removal 
efficiency was found to increase with 
increasing dosage of Moringa oleifera. Jahn 
Samia A. A.3 has reported in her study that 
Moringa is highly suitable for high turbidity i. 
e. 3000 NTU. It was also reported that this 
natural coagulant is traditionally used in 
water purification in Sudan which is a 
developing country. Testsuji Okuda et al.4, 
focus of this study was on coagulation 
mechanism by the purified coagulant 
solution (MOC-SC-pc) with the coagulation 

active component extracted from Moringa 
oleifera seed using salt solution.  

Sukeman A. M. et al.5 studied the effect 
of different storage conditions on coagulation 
efficiency of Moringa oleifera seed. Bhole A. 
G. and Shrivastava6 carried experimentation 
on natural coagulants of all types. They 
tested Nirmali seeds, Masur, Jawar, Potato, 
Sinhgara, Hirda, Behada, Awalah, Guar, Red 
Seed, Starch, Sorella seeds, Methi powder, 
Tur, Udad etc. They tried this natural 
coagulant alone as well as in conjunction 
with alum. Anselme Ndabigengesera and 
Subbah Narasinh7 carried an experimentation 
in which a model turned water was treated by 
coagulation flocculation and sedimentation 
with Moringa water was analyzed and 
compared with that of the water treated with 
alum. Experiments were conducted at 
various dosages of the crude 5% water 
extract of dry shelled and non shelled 
Moringa oleifera seed. Muyibi S. A. and 
Okuofu C. A.8 have studied the effect the of 
Moringa oleifera on surface waters having 
turbidity in the range of 23 to 90 NTU. 
Distilled water extracts of Moringa oleifera 
were used in conjunction with alum as well 
as a primary coagulant, turbidity removal 
was less with low initial turbidity and it was 
increasing with high initial turbidity.  They 
tried Moringa oleifera as a coagulant aid as 
well. Liew A. G. et al.9 studied the 
clarification efficiency of Moringa oleifera 
seed alone, alum alone and mixture of both 
in the three different applications on pilot 
scale water treatment plant. They used turbid 
surface water and found the turbidity 
removal was 90 % in the case mixed 
(Moringa oleifera and Alum). Where as, 
turbidity removal in the case of Alum alone 
and Moringa oleifera alone was less than 
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mixed coagulant. They also found that 
natural alkalinity was not varying during the 
treatment process.  

Ashutosh Das10 in his paper he found 
that Moringa oleifera has been found to be a 
good substitute to Alum, in addition to it’s 
being a natural product with wide availability 
and cost effectiveness. They consisted of 
determination of optimum coagulant dosage 
of its treated/untreated blend with Alum, 
settling period of turbidity removal from 
synthetic turbid water prepared using lateritic 
clay. They showed that untreated (or acid 
treated) M. Oleifera can be an effective cost-
efficient solution for turbidity removal from 
clay water.  

S.C Ng., S. Katayon et al.11 In this study 
pilot plant test was carried out to assess the 
effectiveness of high-rate settling module for 
treatment of synthetic turbid water using 
alum. The percentage of turbidity removal 
using high-rate settling module was about 
20% better than the turbidity removal 
without high-rate settling module.  

So due to this advantages of natural 
coagulant Moringa oleifera, the present 
study is carried out for traditional coagulant 
– Alum, Moringa oleifera, and Blended 
coagulant Alum and Moringa oleifera. We 
reduce the quantity of Alum dose and 
increasing the quantity of Moringa oleifera 
dose and observing the results. 

MATERIAL AND METHODS 
Tree dried Moringa oleifera seeds were 

procured from local trees. Good quality seeds 
were then picked up and crushed to fine 
powder. From this seed extract is prepared. 
Preparation of Seed Extracts 

 5 gm of seed powder was mixed with 
500 ml distilled water for 2 minutes. Then 

mixture was kept in the Rapid mixer 
apparatus for 20 minutes with 120 rpm. Then, 
mixture was filtered through Muslin Cloth. 
Resulting stock solution was having 
approximate concentration of 10000mg/l 
(1%). Fresh stock solutions were prepared 
everyday for the one-day’s experimental run.  

Preparation of 1% Alum Solution  

1 gm of the Alum was mixed with 100 
ml of distilled water. This mixture was 
stirred for 5 minutes so that all the Alum 
powder is soluble into the distilled water.  

Preparation of 1% Lime Solution 

 1 gm of the Lime was mixed with 100 
ml of distilled water. This mixture was 
stirred for 5 minutes so that all the Lime 
powder is soluble into the distilled water.  

Preparation of Moringa oleifera and Alum 
Solution 

M Oleifera and Alum Solution were 
prepared separately and entered separately 
with Al first and M Oleifera a couple of 
seconds later. 

Preparation of turbid water sample  

5gm of kaolin clay was mixed to 500 ml 
distilled water. Mixed clay sample was 
allowed for soaking for 24 hrs. Suspension 
was then stirred in the rapid stirrer so as to 
achieve uniform and homogeneous sample. 
Resulting suspension was found to be 
colloidal and used as stock solution for 
preparation of turbid water samples. 
Everyday stock sample of kaolin clay was 
diluted to tap water to desired turbidity. 

Jar Test Apparatus   

Jar test Apparatus generally used for 
determining optimum dosage of coagulant 
for coagulation-flocculation treatment 12-14.  
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Digital Turbidity Meter 
Capable of measuring, turbidity up to 

2000 NTU. Manufactured by Lovibond. It is 
a digital instrument with new advanced 
technology. (Fig. 1) 

 

           
 

Fig. 1 : Turbidity meter and Settling columns  

Settling Columns 
Two Settling columns of diameter 30 cm 

and 18.5 cm with six sampling port of 12 
mm in diameter are Provided. Total depth of 
column is 1.2 m, the sampling port is 
provided at depth 0.1m, 0.3m, 0.5m, 0.7m 
0.9m, 1.1m. (Fig. 2) 

Experimentation Methods 
Jar Test 

Turbid water sample of required 
turbidity (150 NTU or 450 NTU or 1000 
NTU) was prepared by using tap water and 
stock solution of kaolin clay prepared as per 

the procedure written above. Then all the 
required jars were filled by turbid water 
sample of 500 ml. Dose of coagulants as 
shown in the Table 1 and Table 2 (Alum or 
M. O. with 1% concentration) was added to 
different jars filled by turbid water samples. 
For Alum dosage are selected 25, 50, 100, 
150, 200, and 250 in mg/L. And for M.O. 
dosage are selected 50, 100, 125, 150, 200, 
250, 300, 350, and 400 in mg/L. Dosed jars 
were put in the Jar Test apparatus for 2 
minutes at 120 rpm for complete and 
effective dispersion of coagulant in the water 
sample. Then slow mixing was continued for 
30 minutes and at the end of 30 minutes jars 
were taken out from the Jar Test apparatus 
and were kept 30 minutes for settling. At the 
end of settling period supernatant was taken 
from 2 cm below the water surface to 
measure the residual turbidity. Then Fig. 1 
and Fig. 3 were plotted Residual turbidity 
versus dosage of coagulant to see the 
optimum dose of coagulant. Also the using 
the optimum dosage of alum and M.O. Dose 
of coagulant which was found to be optimum 
during the jar Test was used in the all the 
testing of settling column Test. 
Settling column Test 

Settling Column Tests is carried out 
using the optimum dosage of coagulants to 
see the turbidity removal efficiency at 
different settling time. Also the effect of 
different types of coagulants used for the 
effective Sedimentation and settlement 
characteristics of the turbid water of different 
type of initial turbidity samples, different 
diameters of settling columns are studied15-17. 
The different types of initial turbidity 
samples are filled in the two settling column 
of diameters 18.5 cm and 30 cm. Then 
settling column test was carried out for no 

 
Fig. 2 : Sketch of settling column. 
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coagulant and for different types of 
coagulants Alum, Moringa oleifera (drum 
stick), and blended coagulant Alum and 
Moringa oleifera. The optimum dosage 
found in the Jar Test is used in these settling 
column tests, depending upon the volume of 
the settling columns. Dose calculation 

required for that particular volume of a 
settling column was carried out. The 
optimum dosages are added in the settling 
column and at a constant time interval the 
samples are drawn from the sampling ports 
of settling column and their turbidity is 
measured.  

Table 1 : Optimum dose of Alum 

 
Table 2 : Optimum  Dose of  Moringa oleifera 

Sr.no. Turbidity in NTU 150 450 1000 
Dose mg/L Average Residual Turbidity 

1 50 22 28 35 
2 100 16.5 26.5 33 
3 125 12.9 23.8 32 
4 150 13.3 21.5 30 
5 200 13.5 16.8 28 
6 250 14 17 26 
7 300 14.5 17.5 24 
8 350 14.8 18 22 
9 400 15 18.6 24 

 
The measured turbidities of each sample 

from each sampling port at constant time 
interval are tabulated. Then the percentage 
removal of these turbidities readings is 
calculated from their initial turbidity readings. 
Then the graphs of sampling depth versus 
Detention time of percentage removal of 
turbidity readings are plotted. (As shown in 
Fig. 3) From these graphs the overall 
turbidity removal efficiency is calculated for 
constant time interval. 

RESULTS AND DISCUSSION 
Jar Test 

The optimum dosage of coagulants for 
initial Turbidity 150NTU, 450 NTU, 1000 
NTU, shown in Table 1, Table 2 and Table 3.  

From the Fig. 4 for Alum coagulant, it is 
observed that the optimum dosage of the 
coagulant required for the initial turbidity 
150 NTU are 50 mg/lit. The residual 

Sr. No. Turbidity in NTU 150 450 1000 
Dose mg/L Average Residual Turbidity 

1 25 13 17 20 
2 50 6.1 12.5 17 
3 75 6.9 10.7 14 
4 100 8 8.8 12 
5 150 8.2 9.3 11.5 
6 200 8.8 9.5 11 
7 250 9.2 9.8 11.3 
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turbidity observed for this dose is lowest. 
Further addition of dosage beyond 50 mg/lit 
is showing increase in the residual turbidity. 
The large dosage, which eventually leads to 
overdosing resulting in the saturation of the 
polymer bridge sites. This in turn gives rise 
to the restabilization of destabilized particles 
resulting in the higher residual turbidity. 
Then for 450 NTU initial turbidity the 
optimum Alum dose was 100 mg/lit and for 
1000 NTU initial turbidity the optimum 
Alum dose was 200 mg/lit.  

Fig. 3 : Sampling Depth Vs Time.

Table 3 : Optimum  Dose of Alum and M.O. 

Turbidity 
in NTU 

Proportions Dose mg/L 
Residual 
turbidity 

Average 

150 
1 : 0.5 25, 62.5 12.8 12.1 12.45 

0.5 : 0.6 12.5,  75 8.1 7.9 8 
0.4 : 0.8 10,  100 10 10.1 10.05 

450 
0.5 : 0.625 50,125 9.6 9.5 9.55 

0.375 : 0.75 37.5, 150 8.5 8.8 8.65 
0.2 : 0.875 20, 175 9.8 10 9.9 

1000 
0.5 : 0.5 100, 175 18 17.8 17.9 

0.375:0.572 75, 200 12 12.2 12.1 
0.25 : 0.715 50, 250 14 14.3 14.2 

 
From the Fig. 5 for Moringa oleifera 

coagulant, the optimum dose of the Moringa 
oleifera for initial turbidity 150 NTU, 450 
NTU and 1000 NTU are 125 mg/lit, 200 
mg/lit and 350 mg/lit. 

From the Table 3, it is observed that for 
150 NTU initial turbidity if we reduce the 
optimum dose of the Alum obtained in the 
Graph 1 up to 75 % and if we reduce the 
optimum dose of the M. O. obtained in the 
Graph 2 up to 40 % then this blended 

coagulant gives the minimum residual 
turbidity.  

Similarly for 450 NTU initial turbidity if 
we reduce the optimum dose of the Alum 
obtained in the Fig. 4 up to 62.5 % and if we 
reduce the optimum dose of the M. O. 
obtained in the Graph 2 up to 25 % then this 
blended coagulant gives the minimum 
residual turbidity.  

For 1000 NTU initial turbidity if we 
reduce the optimum dose of the Alum 
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obtained in the Fig. 4 up to 62.5 % and if we 
reduce the optimum dose of the M. O. 
obtained in the Fig. 5 up to 43 % then this 
blended coagulant gives the minimum 
residual turbidity.  

The optimum dose of the blended 
coagulant for initial turbidity 150 NTU are 

found as Alum - 12.5 mg/lit, M.O. – 75 
mg/lit. For initial turbidity 450 NTU the 
optimum dose of the blended coagulant are 
found as Alum – 37.5 mg/lit, M.O. - 150 
mg/lit. For initial turbidity 1000 NTU the 
optimum dose of the blended coagulant are 
found as Alum - 75 mg/lit, M.O. - 200 mg/lit.
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Graph 3 Time Vs % Overall Efficiency 
Turbidity 150 NTU & Dia . 18.5 cm
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Fig. 6 

 
 
 
 
 

Graph 4 Time Vs % Overall Efficiency 
Turbidity 150 NTU & Dia . 30 cm

30

40

50

60

70

80

90

100

0 20 40 60 80 10
0

12
0

14
0

16
0

18
0

Time

%
 O

ve
ra

ll 
Tu

rb
id

ity
 R

em
ov

al
 E

ff
ic

ie
nc

y

Coagulnt - No 

Coagulnt - Alum

Coagulnt -  Moringa
Oleifera
Coagulnt - Alum &
Moringa Oleifera

 
Fig. 7 

 

Graph 3 Time Vs % Overall Efficiency 
Turbidity 150 NTU and Dia. 18.5 cm 

Graph 4 Time Vs % Overall Efficiency 
Turbidity 150 NTU and Dia. 30 cm 
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Graph 5 Time Vs % Overall Efficiency 
Turbidity 450 NTU & Dia . 18.5 cm
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Fig. 8 

 
Graph 6 Time Vs % Overall Efficiency 

Turbidity 450 NTU & Dia . 30 cm

40

50

60

70

80

90

100

0 20 40 60 80 10
0

12
0

14
0

16
0

18
0

Time

%
 O

ve
ra

ll 
Tu

rb
id

ity
 R

em
ov

al
 E

ff
ic

ie
nc

y

Without Coagulant

Coagulant- Alum

Coagulant- Moringa Oleifera

Coagulant- Alum & Moringa
Oleifera

 
Fig. 9 

 

Graph 7 Time Vs % Overall Efficiency 
Turbidity 1000 NTU & Dia . 18.5 cm
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Fig. 10 

 
Graph 8 Time Vs % Overall Efficiency 

Turbidity 1000 NTU & Dia . 30 cm

40

50

60

70

80

90

100

0 20 40 60 80 10
0

12
0

14
0

16
0

18
0

Tim e

%
 O

ve
ra

ll 
Tu

rb
id

ity
 R

em
ov

al
 E

ff
ic

ie
nc

y

Without Coagulant 

Coagulant - Alum-Lime

Coagulant -  Moringa Oleifera

Coagulant - Alum-Lime &
Moringa Oleifera

 
Fig. 11 

Settling column Test 
Settling column analysis is carried out 

using optimum dosage of coagulants. The 
graphs Depth vs. detention time of percent 
removal of turbidity  is constructed as shown 
in Fig. 2 such 24 figures are plotted for 
different initial turbidity samples, different 
diameter of settling column and different 
coagulants, and from these graphs overall 
removal efficiency is calculated at constant 
time interval. The comparism of overall 
removal efficiency of all coagulants at 
constant time interval is shown in the Graphs 
of Time Vs % Overall Removal Efficiency 
for Turbidity 150 NTU, 450 NTU, 1000 
NTU, and Dia. 18.5, Dia. 30 cm. The settling 

column test is carried out for without 
coagulant and for different types of 
coagulants like Alum, Moringa oleifera and 
Alum-Moringa oleifera, using the optimum 
dosage. 

The overall removal efficiency obtained 
for different time intervals, different 
diameter of the settling columns and 
different initial turbidity as shown in the  
Fig. 3, Fig. 4, Fig. 5, Fig. 6, Fig. 7 and Fig. 8.      

From the Fig. 3 to Fig. 8,  it is observed 
that for no coagulant and with all the 
coagulants as the initial turbidity increases 
the percentage removal efficiency also 
increases. The reason behind this is as the 

Graph 5 Time Vs % Overall Efficiency 
Turbidity 450 NTU and Dia. 18.5 cm 

Graph 7 Time Vs % Overall Efficiency 
Turbidity 1000 NTU and Dia. 18.5 cm 

Graph 6 Time Vs % Overall Efficiency 
Turbidity 450 NTU and Dia. 30 cm 

Graph 8 Time Vs % Overall Efficiency 
Turbidity 1000 NTU and Dia. 30 cm 
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concentration of the sample increases rate of 
the settlement of the particle also increases. 

It is also observed that for the larger 
diameter the removal efficiency is more as 
compared to the smaller diameter of the 
settling column. This is because of the wall 
effects are more pronounced in smaller 
diameter columns. But not to the extent that 
might have been anticipated. 

The maximum turbidity removal 
efficiency obtained for no coagulant at 180 
minutes detention time in the settling column, 
for 150 NTU, 450 NTU and 1000 NTU 
initial turbidity the removal efficiency of 
larger settling column diameter (30 cm) are 
as 71.44 %, 75.10% and 78.06 % 
respectively. 

The maximum turbidity removal 
efficiency obtained for Alum coagulant at 
180 minutes detention time in the settling 
column, for 150 NTU, 450 NTU and 1000 
NTU initial turbidity the removal efficiency 
of larger settling column diameter (30 cm) 
are as 95.93 %, 95.10% and 98.10 % 
respectively. 

The maximum turbidity removal 
efficiency obtained for M. O. coagulant at 
180 minutes detention time in the settling 
column, for 150 NTU, 450 NTU and 1000 
NTU initial turbidity the removal efficiency 
of larger settling column diameter (30 cm) 
are as 90.51 %, 96.20% and 97.83 % 
respectively. 

The maximum removal efficiency 
obtained for Alum and M. O. coagulant at 
180 minutes detention time in the settling 
column, for 150 NTU, 450 NTU and 1000 
NTU initial turbidity the removal efficiency 
of larger settling column diameter (30 cm) 

are as 93.77 %, 96.82 % and 98.40 % 
respectively. 

From the comparison of overall removal 
efficiency at constant time interval of all 
these coagulants it is observed that the 
maximum turbidity removal efficiency is 
obtained by blended coagulant Alum and M. 
O. then the overall removal efficiency 
decreases in order of Alum, and then M.O. 
and finally it is least for no coagulant. This 
comparison is shown in the graphs 3- 8. 

From all these graphs it is observed that 
Alum and M. O. blend Coagulant gives the 
best result as compared to the traditional 
Alum coagulants. Here in this blending 
process we reduce the Alum dosage up to 
75 % for 150 NTU initial Turbidity samples 
and for 450 NTU, 1000 NTU the Alum 
dosage is reduced up to 62.5 %. So we can 
reduce the drawbacks of the Alum Coagulant.     

CONCLUSION 
The overall turbidity removal efficiency 

at constant time interval of all these 
coagulants shows that the maximum removal 
efficiency is obtained by blended coagulant 
Alum and M. O. then it decreases for Alum, 
and then for M.O. and finally it is least for 
without coagulant. 

It is observed that blended coagulant 
Alum and M. O. gives maximum removal 
efficiency as compared to the traditional 
Alum coagulants at minimum settling time. 
Here in this blending process we reduce the 
Alum dose up to 75 % for 150 NTU initial 
turbidity sample and up to 62.5 % for 
medium and high turbidity i.e. 450 NTU and 
1000 NTU initial turbidity sample thus we 
reduce the drawbacks of the Alum. Also we 
can reduce the cost of the treatment by using 
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the natural coagulant (M.O.) instead of 
traditional coagulant (Alum).       

Thus it can be concluded that the 
blended coagulant i.e. Alum and Moringa 
oleifera is the best coagulant which gives the 
maximum removal efficiency in minimum 
time. 

REFERENCES 
1. Ndabigenresere S. and Subba N., 

Influence of operating parameters on 
turbidity removal by using Moringa 
oleifera, Water Research,  29(2), 703-
710 (1995).  

2. Muyibi S.A. and Evision L., Optimizing 
the Physical Parameters affecting 
coagulation of turbid waters with 
Moringa oleifera seeds, Water Research, 
29(12), 2589-2695, (1995). 

3. Jahn S.A, Using Moringa seeds as 
Coagulants in Developing Countries, 
Journal of AWWA, Management and 
Operation,  80, 43-50, (1998) 

4. Testsuji O. and Baes A.U., Coagulation 
Mechanism of Salt Solution Extracted 
Active component in Moringa oleifera 
seeds, Water Research, 35(3), 832-834, 
(2001). 

5. Sukeman A.M, Katayona S., Megat 
M.J., Mohd. Noora, Asmaa M., Ghania 
L.A.A., Thamera A.M., Aznia I., 
Ahmadb J. and Khorc B.C., Effects of 
storage conditions of Moringa oleifera 
seeds on its performance in coagulation, 
Bioresource Technology, 97(13), 1455-
1460, (2006) 

6. Bhole A.G. and Shrivastava, 
Performance studies of few Natural 

Coagulants, Indian Water Works 
Association, 19(3), 205-209, (1987). 

7. Ndabigengesere A. and Narasinh S., 
Quality of water treated by Coagulation 
using Moringa oleifera seeds, Water 
Research, 29(2), 703-710, (1998) 

8. Muyibi S.A. and Okuofu C.A., 
Coagulation of low turbidity surface 
water with Moringa oleifera seeds, 
International Journal of Environmental 
Studies, 48, 263 – 273, (1995) 

9. Liew A.G. et.al, Surface water 
Clarification using Moringa oleifera 
seeds, International Journal of 
Environmental Studies, 63(2), 211–219, 
(2006) 

10. Das A., Turbidity removal by Moringa 
oleifera - Alum Blend, International 
Journal of Civil Environmental Engg., 
1(3), 17-20, (2005). 

11. S.C Ng., Katayon S., Megat M.J, Mohd. 
Noor and Abdullah A.G.L.  The 
Effectiveness Of Moringa oleifera As 
Primary Coagulant In High-Rate 
Settling Pilot Scale Water Treatment 
Plant, International Journal of 
Engineering and Technology, 3(2),  
191-200, (2006) 

12. Metcalf and Eddy, Wastewater 
Engineering, treatment, disposal, Reuse 
McGraw-Hill, New York, (1985) 

13. Peavy S.H., Donald R. Rowe and 
George Tchobanoglous, Environmental 
engineering, McGraw–Hill, New York, 
121–123, (1985). 



Journal of Environmental Research And Development Vol. 4 No. 2, October-December 2009 

527 
 

14. Droste R.L. Theory and practice of 
water and wastewater treatment, Wiley, 
New York, 300–304, (1997) 

15. Hasan Ali San, Analytical approach for 
evaluation of settling data. Journal of 
Environmental Engg, Div. ASCE, 
115(2), 455-461, (1989) 

16. Krishnan, Column Settling test for 
flocculent suspension. Journal of 
Environmental Engg., Div. EE1, 102(1), 
227-229, (1976) 

17. Alphonse E. Zanoni and Marshal W. 
Blomquist, Column settling tests for 
flocculent suspension. Journal of 
Environmental Engg., ASCE, 101(3), 
309-318, (1975). 





 

Introduction to G. SEED 

Global earth Society for Environmental Energy and Development (G. SEED) is an official 
globally reputed and fully devoted society for environment. It is the only society, registered 
and recognized by the Government of Madhya Pradesh (India), practically involved in the 
protection and conservation of environment. Journal of Environmental Research And 
Development (JERAD) is working under aegis of the G.SEED. Beside this, society is holding 
quality publications for research papers, Ph.D. theses and text books on environment and 
other subjects through JERAD Publications. Society is deeply involved in holding International 
and National seminars on environment. Two magnificent International seminars and five 
Grand National seminars on environment have been performed by the society so far. Third 
International Seminar (ICER-10) is scheduled at Mauritius in 2010. 

Environmental awareness programs and plantation in India and abroad has also been 
organizing by the G.SEED. In this way, Society has adopted the colonies and institutions for 
practical implementation of its objectives to conserve and protect the environment.  It is also 
planning to start awards to distinguished persons / Institutions / Societies / Industries, 
working in the field for environment in its real term. Society is also successfully holding 
International Congress of Environmental Research (ICER) which gives fellow membership 
(FICER), Life membership (AICER), and annual membership to its subscribes throughout the 
world. More many privileges are associated with these memberships. Please feel free to read 
Membership Opportunities for more details. Society is always looking towards innovative 
programs. 

G.SEED has recently been started a prestigious and worth reading magazine Green Cluster  
in Hindi and English. This includes Articles, News, Awards, Prizes, Scholarships of  
national and international repute for Environmental conservation and protection. 


