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cal charges or ionisable groups that provide bonding surface for the 
flocs. Adsorption describes attachment of ions and molecules from 
seed protein by means of specific mechanism. Metal ions in coagula-
tion react with proteins and destroy them in water. Metal adsorption 
occurs due to the high protein content of the seeds. The flocculation 
activities of MO seeds are based on the electrostatic patch charge 
mechanism. Studies have shown that seeds have the capability to 
adsorb metal cations and attract highly toxic compounds. 

4 CONCLUSION 
 Moringa oleifera is an environmentally-friendly natural coagu-

lant most suitable for the treatment of water containing undesirable 
heavy metal concentrations. Based on the experimental test results; 
the following conclusion can be drawn. 
1. The optimum dosage of Moringa oleifera aqueous extract for syn-
thetic water samples containing heavy metal concentrations of 5mg/L 
was 2g/L and the removal efficiencies were 95%, 93%, 76% and 
70% of copper, lead, cadmium and chromium respectively. 
2. The process of up flow roughing filtration followed by rapid filtra-
tion is suitable for the separation of the flocs formed using Moringa 
oliefera seed coagulant. 
3. It is an eco-friendly technology that is economically more advan-
tageous than other treatment alternatives. 
4. In accordance with the above conclusions, it is suggested that 
aqeous extract of  Moringa oleifera seed powder treatment with co-
agulation and flocculation followed by double filtration (roughing 
filters followed by rapid filtration) is considered in the event of ex-
pansion or construction of small scale waterworks, presuming that an 
adequate amount of plantations are established.  

REFERENCES 

[1] Ritu Paliwal, Veena Sharma and Pracheta. 2011.A Review on Horse Radish Tree 

(Moringa oleifera): A Multipurpose Tree with High Economic and Commercial Im-

portance, Asian Journal of Biotechnology,Vol.3(4), pp.317-328.  

[2] Abdulmoneim M. Saadabi and I.E.Abu Zaid. 2011. An In vitro Antimicrobial Activity 

of Moringa oleifera L. Seed Extracts against Different Groups of Microorganisms, 

Australian Journal of Basic and Applied Sciences, Vol. 5(5).pp.129-134. 

[3] Eman N. Ali, Suleyman A. Muyibi, Hamzah M. Salleh, Mohd Ramlan M. Salleh and 

Md Zahangir Alam. 2009. Moringa oliefera Seeds as a Natural Coagulant for Water 

Treatment, Thirteenth International Water Technology Conference, IWTC 13 2009, 

Hurghada, Egypt,pp.163-168. 

[4] Vivek Vardhan.C.M and Karthikeyan.J. 2011. Removal of Fluoride from Water using 

Low Cost Materials, Fifteenth International Water Technology Conference 2011 

IWTC-15, Alexandria, Egypt. 

[5] Muhammad Ridwan Fahmi, Nor Wahidatul Azura Zainon Najib, Pang Chan Ping and 

Nasrul Hamidin. 2011. Mechanism of Turbidity and Hardness Removal in Hard Water 

Sources by using Moringa oleifera, Journal of Applied Sciences, Vol.11 (16), pp.2947-

2953. 

[6]  Jadhav Swapnali Mohan, Bipinraj N K and Milind R Gidde. 2008. Moringa oleifera - 

Household Alternative Coagulant for Water Treatment, Paper for National Conference 

on Household Water Treatment Technology (July 2008) at Hindustan College of Sc. 

And Tech. Farah, Mathura. 

[7] Michael Lea. 2010. Bioremediation of Turbid Surface Water Using Seed Extract from 

Moringa oleifera Lam. (Drumstick) Tree, Wiley Interscience 

(www.interscience.wiley.com), Current Protocols in Microbiology (February 2010), 

1G.2.1-1G.2.14. 

[8] A.O Oluduro and B.I Aderiye. 2007. Impact of Moringa oleifera Seed Extract on the 

Physicochemical Properties of Surface and Underground Water, International Journal 

of Biological Chemistry 2007, 1(4): 244-249. 

[9] Mangale Sapana M., Chonde Sonal G. and Raut P. D. 2012. Use of Moringa oleifera 

(Drumstick) seed as Natural Absorbent and an Antimicrobial agent for Ground water 

Treatment, Research Journal of Recent Sciences Vol. 1(3) (March  2012), 31-40.  

[10] Santana C. R., a Pereira D. F., Sousa S. C. S. N., Cavalcanti E. B and Silva G. F. 2010. 

Evaluation of the Process of Coagulation / Flocculation of Produced Water using 

Moringa oleifera Lam. as Natural Coagulant, Brazilian Journal of Petroleum and Gas | 

v. 4 n. 3 | p. 111-117 | 2010 | ISSN 1982-0593. 

[11]  Reza Marandi and Seyedeh Marjan Bakhtiar Sepehr. 2011. Removal of Orange 7 Dye 

from Wastewater Used by Natural Adsorbent of Moringa oleifera Seeds, American 

Journal of Environmental Engineering 2011, 1(1): 1-9. 

[12]  Vikashni Nand, Matakite Maata, Kanayathu Koshy and Subramanium Sotheeswaran. 

2012. Water Purification using Moringa oleifera and Other Locally Available Seeds in 

Fiji for Heavy Metal Removal, International Journal of Applied Science and Technolo-

gy Vol. 2 (May 2012), No. 5. 

[13]  Zalina Othman, Subhash Bhatia and Abdul Latif Ahmad. 2008. Influence of the Set-

tleability Parameters for Palm Oil Mill Effluent (POME) Pretreatment by Using 

Moringa oleifera Seeds as an Environmental Friendly Coagulant, International Con-

ference on Environment (ICENV 2008). 

[14]  Salwa Mohd Zaini Makhtar, Mahyun Ab Wahab, Mohammad Tamizi Selimin and 

Norsyazwani Che Mohamed. 2011. Landfill Leachate Treatment by a Coagulation–

Photocatalytic Process, International Conference on Environment and Industrial Inno-

vation (IPCBEE) vol.12 2011 © (2011) IACSIT Press, Singapore. 

[15] R. Sowmeyan, J. Santhosh and R. Latha. 2011. Effectiveness of Herbs in Community 

Water Treatment, International Research Journal of Biochemistry and Bioinformatics 

(ISSN-2250-9941) (December 2011), Vol. 1(11) pp. 297-303. 

[16] Puthenveedu Sadasivan Pillai Harikumar, Chonattu Jaseela and Tharayil Megha. 2012. 

Defluoridation of water using biosorbents, Water Quality Division, Centre for Water 

Resources Development and Management, Kozhikode, India, Natural Science 2012, 

Vol.4, No.4, 245-251. 

[17] V. Krishna Veni and K. Ravindhranath. 2012. Removal of chromium (VI) from pollut-

ed waters using powders of leaves or their ashes of some herbal plants, Journal of Ex-

perimental Sciences 2012, 3(4): 01-09. 

 

 

 

13

IJSER




