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Aims: The use of natural, on-site, low-cost coagulants can reduce problems related to the
consumption of non-potable water and untreated wastewater discharges into receiving
bodies. A natural solution for acting as a coagulant is the Moringa oleifera seed. The
objective of this study is to analyze the efficiency of turbidity removal through the application
of moringa seeds as a natural coagulant in three different retention times.

Methodology: The research was carried out at the Agricultural Products Storage
Processing Laboratory of the Federal University of Campina Grande. The powder obtained
after trituration of the seeds and the seed without bark was used. A jar test was used to test
the application of the coagulant based on powder and moringa seeds. To obtain artificial
water, 0.5 g of clay was added to the jars of the jar test. The Jar Test was connected to a
rotation of 120 rpm for 30 minutes, then was turned off and kept at rest for 45, 53 and 61
minutes. Subsequently, approximately 50 mL of sample was collected from each pitcher for
analysis of the turbidity parameter.

Results: The application of the seeds was more efficient than the powder. Sedimentation
times influenced the removal of turbidity.

Conclusion: The turbidity values are outside of what is allowed by current Brazilian
legislation.

Keywords: Coagulant; efficiency; plants; water treatment.

1. INTRODUCTION

Water is necessary for the economic, social and political development of a country. Due to
the hydrological cycle, water is renewable, but because it is too contaminated in its springs,
it undergoes a process of potability, which can often require a high investment. For a long
time, the conventional water treatment process has been known, which transforms
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freshwater into drinking water, when submitted to processing, usually called classic or
complete, performed in a conventional water treatment plant [1].

The most commonly used coagulants in water treatment plants (ETAS) are inorganic,
trivalent salts of iron and aluminium or synthetic polymers. Despite the proven performance
and cost-effectiveness of chemical coagulants, natural coagulants/flocculants are being
studied, of which some biopolymers are being investigated more intensively, as is the case
of M. oleifera [2].

Among the coagulants, the most commonly used are aluminium sulphate and ferric chloride.
Ndabigengesere and Narasiah [3] have pointed to several drawbacks of the use of
aluminium salts, such as Alzheimer's disease and similar health problems associated with
residual aluminium in treated waters. According to Ghebremichael [4], when compared to
chemical coagulants, moringa seed has several advantages, among them: reduced need for
pH readjustment, low operation cost and reduced sludge volumes.

Moringa seeds have been widely used to remove water turbidity for drinking purposes,
especially in rural communities where water treatment does not occur [5]. In places where
there is no water supply through the distribution network or where there are no improved
water sources, it is possible to treat water at the point of use to make it safer for human
consumption. An alternative that can be used, in certain situations, is the application of
Moringa oleifera seed powder to clarify turbid waters.

The use of moringa seeds for water purification is an economical alternative. A small dosage
of this biopolymer can greatly reduce the consumption of chemical coagulants, making it a
viable alternative in water treatment to chemical coagulants due to its coagulant properties
and its ability to remove bacteria [6].

Due to its versatility, the moringa presents effective action on various types of water, as well
as various types of effluents. The methods of application of natural coagulants in water are
still empirical, requiring scientific work to prove its effectiveness in water treatment. The
objective of this study is to analyze the efficiency of turbidity removal through the application
of moringa seeds as a natural coagulant in three different retention times.

2. MATERIAL AND METHODS

2.1. Research venue

The research was carried out at the Agricultural Products Storage Processing Laboratory of
the Federal University of Campina Grande, Paraiba. Two different methods of coagulant
application were tested.

2.2. Preparation of coagulant

The first was the direct method with the application of seeds without peel, which was peeled
manually before application. To obtain the powder, the seeds were crushed in a domestic

blender.

2.3. Application of coagulant
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Initially, the water was characterized by high turbidity, using distilled water, to be compared
with the water after the application of the coagulant. A jar test was used for the coagulant
application tests based on powder and moringa seeds. In the jar test, 12 g of powder and
seeds were introduced to 500 mL of water with turbidity obtained by adding 0.5 g of clay
(Table 1).

Table 1. Initial characterization of water with high turbidity.

Parameter Standard (distilled water) Addition of 0.5 g of clay

Turbidity (NTU*) 0.09 287

Note: *Nephelometric turbidity unit.

The equipment was connected to a rotation of 120 rpm for 30 minutes, then was turned off
and kept at rest for 45, 53 and 61 minutes. Subsequently, approximately 50 mL of sample
was collected from each Jar Test pitcher for analysis of the turbidity parameter, to verify the
removal efficiency by comparing the results with the water before treatment. The turbidity
analysis of the samples was the portable equipment using a micro processed digital
turbidimeter model DLT-WV.

3. RESULTS AND DISCUSSION

The coagulant obtained from the seeds of M. oleifera, usually, presents satisfactory results
regarding the removal of turbidity, achieving reductions of 80 to 99% for this parameter [7].
However, in the course of the study, there were large variations in the percentage of removal
(Figure 1).
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Fig. 1. Removal of water turbidity with the application of powder and moringa seeds.

The application of the powder presented removal efficiency of 41.46, 44.6 and 62.37%,
respectively, for the sedimentation times studied, while the seeds presented efficiency of
51.57, 52.96 and 58.88% of efficiency in removing this parameter, being more efficient than
the powder.
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It was observed that the sedimentation times influenced the turbidity removal, since, with the
gradual increase of the sedimentation time, the turbidity decreased. However, the turbidity
values are outside of what is allowed by current legislation. Ordinance N°. 5/2017 of the
Ministry of Health establishes a maximum value of 5.0 NTU for turbidity in water considered
potable [8].

Pereira et al. [9] verified that for the removal of turbidity the solution containing Moringa
oleifera presented better values for 100 NTU, obtaining a reduction of 70.67%, for the time of
30 minutes, and for 150 NTU reducing 56%, in the time of 10 minutes. Muniz et al. [10] when
studying the use of moringa seeds in the removal of water turbidity found that the seeds
without bark provided a reduction from 400 to 0.8 NTU. Lo Monaco et al. [11] when
evaluating the sedimentation times of 2 and 24 h observed that the time of 24 h provides
greater reductions in water turbidity. Pritchard et al. [12] obtained, using moringa seeds
confined in sachets in the treatment of water with a turbidity of 146 UNT, a reduction in
turbidity of approximately 85% in sedimentation tests.

Moringa has not been applied as a primary coagulant only in the treatment of natural surface
water, but also in wastewater from domestic and industrial effluents. In the treatment of
industrial effluents, Song et al. [13] evaluated residual water from tanneries by applying
Moringa oleifera in the removal of suspended solids (30-37%) and chromium (38-46%).

A negligible interference characteristic has also been demonstrated in the effluent pH
values. The results obtained support the hypothesis that the use of natural coagulant from
Moringa oleifera seeds may be satisfactory in the treatment of textile effluents by restricting
the use of chemical substances, such as aluminium sulphate [14].

4. CONCLUSION

The objective of the study was to analyze the efficiency of turbidity removal through the
application of moringa seeds as a natural coagulant in three different retention times. The
study revealed that there were large variations in the efficiency of turbidity removal. Seed
application was more efficient than dust. The sedimentation times influenced the turbidity
removal because, with the gradual increase of the sedimentation time, the turbidity
decreased. Based on the conditions under which the survey was conducted, the turbidity
values are outside the scope of current legislation.

ACKNOWLEDGEMENTS

Agricultural Products Storage Processing Laboratory of the Federal University of Campina
Grande, Paraiba and Water and Sewage Treatment Plant of Campina Grande, Brazil.



147
148
149

150

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

COMPETING INTERESTS

Authors have declared that no competing interests exist.

AUTHORS’ CONTRIBUTIONS

Semirames do N. Silva developed the following research. Suiane M. Moraes and Joana
D'arc P. Matos were responsible for the bibliographic review. Roberta de S. O. Wanderley,
Luis P. F. R. Silva and Anténio J. R. Barroso assist in _conducting the analysis and
interpretation of the data obtained in the research and Josivanda P. Gomes, research

SUpervisor.

REFERENCES

1. Damayanti, A., Salim, ZUMR. The influence of PAC, zeolite, and Moringa oleifera as
biofouling reducer (BFR) on hybrid membrane biorector of palm oil mill effluent (POME).
Bioresource Technology, 2011;102:4341-4346.

2. Franco, CS., Batista, MDA., Oliveira, LFC., Kohn, GP., Fia, R. Coagulation with Moringa
oleifera seed prepared by different methods in waters with turbidity from 20 to 100 UNT.
Sanitary and Environmental Engineering, 2017; 22(4):781-788.

3. Ndabigengesere, A., Narasiah, K.S. Use of Moringa oleifera seeds as a primary coagulant
in wastewater treatment. Environmental Technology, 1998;19(8):789-800.

4. Ghebremichael, K. A. Moringa oleifera seed and pumice as alternative natural materials
for drinking water treatment. Stockolm: Department of Land and Water Resources
Engineering, 2004.

5. Arantes, CC., Ribeiro, TAP., Paterniani, JES. Processamento de sementes de Moringa
oleifera utilizing different equipment to obtain a coagulant solution. Brazilian Journal of
Agricultural and Environmental Engineering, 2012;16:661-666.

6. Bongiovani, MC., Valverde, KC., Bergamasco, R. Utilization of the combined process
coagulation/flocculation/uf as an alternative process to the conventional treatment using
Moringa oleifera lam as coagulant. Alta Paulista Environmental Forum, 2013;9(11):65-76.

7. Bhatia, S., Othman, Z., Ahmad, A. L. Pretreatment of palm oil mill effluent (POME) using
Moringa oleifera seeds as natural coagulant. Journal of Hazardous Materials, 2007;145:120-
126.

8. Brazil. Ministry of Health. Consolidation Ordinance No. 5 of September 28, 2017.
Consolidation of rules on health actions and services of the Unified Health System. Federal
Official Gazette, Brasilia, 03 October 2017.

9. Pereira, ER., Francisco, AA., Theodoro, JDP., Bergamasco, R., Fidelis, R. Comparison
between the application of the natural coagulant moringa oleifera and the chemical
coagulant aluminum sulfate in the treatment of water with different levels of turbidity.
Encyclopedia Biosfera, Scientific Center Know, 2015;11(21):3010-3020.



211

195
196
197
198
199
200

201
202
203
204
205
206
207

208
209
210

10. Muniz, GL., Duarte, FV., Oliveira, SB. Use of Moringa oleifera seeds to remove water
turbidity for supply. Environment & Water magazine, 2015;10(2):454-463.

11. Lo Monaco, PAV., Matos, AT., Ribeiro, ICA, Nascimento, FS, Sarmento, AP. Use of
moringa seed extract as a coagulating agent in the treatment of water supply and
wastewater. Environment & Water magazine, 2010;5(3): 222-231.

12. Pritchard, MT., Craven, T., Mkandawire, T., Edmondson, AS., O'Neill, JG. A comparison
between Moringa oleifera and chemical coagulants in the purification of drinking water - An
alternative sustainable solution for developing countries. Physics and Chemistry of the Earth,
2010;35:798-805.

13. Song, Z., Williams, C.J., Edyvean, R.G.J. Treatment of tannery wastewater by chemical
coagulation. Desalination, 2004;164(3):249-259.

14. Paula, H.M., llha, M.S.0O. Moringa oleifera use in concrete plants wastewater treatment:
mapping study. Revista Eletrénica de Engenharia Civil, 2016;11(1):50-60.



