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ABSTRACT 

This paper presents the investigation of a low cost product - Moringa Oleifera  (MO) seed powder 

 (“ zogale” in Hausa language) as a coagulant for purification of  fresh, rain and borehole water in Port 

Harcourt, Southern Nigeria in place of Aluminium sulphate (Alum) and other conventional treatment 

methods.  After treatment of the three water samples with Moringa Oleifera seed powder, the water samples 

were analyzed for different parameters like pH, Total hardness, Chloride content, iron content, COD and 

BOD. All parameters were reduced upon dosage with 0.5mg/cL of Moringa Oleifera except, the iron content 

which increased upon dosage with Moringa Oleifera. The application of this low cost Moringa Oleifera seed 

powder, which is abundantly available in Nigeria is highly recommended because it is nontoxic and eco-

friendly. It is a very easy and simple water treatment system adaptable in rural areas where there is no 

potable water and inhabitants are living in extreme poverty. 
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1. INTRODUCTION: 

Potable water is scarce in third world countries, Nigeria inclusive. Water is collected therefore from 

numerous unclean sources and treated to make it potable. Water is used for a variety of purposes like 

drinking, washing, bathing, recreation as well as numerous other varied industrial applications.(Aho et al, 

2012). 

World Health Organization (WHO, 1971), reports that wholesomeness of water means absence of suspended 

solids, inorganic solids and pathogens. This report also specifies the minimum amount of 25 litres (per 

capita per day) of potable drinking water. 

(Cheesbrough, 1984)  stated that about one billion people lack safe drinking water and more than six million 

people (of which 2 million are children) due from diarrhoea every year. 

Absence of potable water will persist and will continue to result in substantial loss of human lives. The only 

solution is to continually deal with the issue of providing potable water at all times. 

There are several water treatment systems. Water treatment involves a number of unit processes and depends 

on the quality of water source, affordability and existing guidelines ((Aho et al , 2012). 

The desired level of treatment, the cost and the availability of chemicals determine the cost of treatment. 

Synthetic organic and inorganic substances are the commonly used chemicals for the various treatments. 

These chemicals are very expensive and in most countries, procurement is by importation in hard currency. 

Majority of the chemicals are also associated with human health (Matawal al, 2004), and a number of them 

have been regulated for use in water treatment systems. For instance, in Benue State of Nigeria, muddy 

water mixed with powdered MO seeds resulted in purified water after one hour of storage, just as it it has 

been treated with the common Aluminium Sulphate (Alum) (Aho et al, 2012).  

As a coagulant, Moringa Oleifera is non-toxic, biodegradable and environmentally safe (Bratby, 1950). 

(Amagloh et al, 2010), carried out a study on the effectiveness of MO as a coagulant for water purification. 

The 12g/L treatment of MO and 10 and 12g/L alum treatments gave values that are acceptable according to 

the World Health Organization (WHO) guidelines for safe drinking water. The pH values (7.29 - 7.89) 

obtained for the treatment were in the recommended range set by WHO. The most probable number per 

100ml for total coliform counts had values from 2 to 17 at 95% confidence limits. The MO treatment gave 

lower counts. 

(Kaser et al, 1990) also carried out a study on Rural Water treatment using MO seeds as coagulant. The 

study concluded that the powder from crushed MO seed kernels work as a natural flocculent and coagulant 

that aid in the binding the solids in water and causing them to sink to the bottom. 

Effect of water coagulation by seeds of MO on bacteria concentrations was studied by (Madesn et al, 1987). 

They obtained a turbidity reduction 80.0 – 99.5% paralleled by a primary bacterial reduction of 1.4log units 

(90.00 – 99.99%) was obtained within the first 1 to 2 hours of treatment, the bacteria being concentrated in 

the coagulated sedimernt. 

(Aruna, et al, 2012) also investigated water clarification using MO Lam seed as a natural coagulant. They 

discovered that extract of MO seed could improve the water quality by minimizing the significant decrease 

in turbidity levels and pH ranged between 7.5 and 8.5, electrical conductivity was in the range of 240 – 380, 

overall alkalinity mean values ranged between 80 – 260 and hardness was in the range of 82 – 302. They 

also concluded that the MO seed powder has the dominant mechanism of turbidity removal and exhibited 

antibacterial effect. 

(Gate Technical Information, 2000) listed the following advantages and disadvantages of using Moringa 

Oleifera. 
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Advantages: 

• Cheap and easy method for developing countries (especially at household levels). 

• The efficiency is independent of raw water pH. 

• The processing does not modify the pH of the water. 

• It does not alter the water taste (unless a very high dose is added). 

• The low volume of sludge precipitated is biodegradable and hence an environmental sound 

technology. 

Disadvantages 

• The treatment makes the water clear and drinkable but the purified water might still carry some (very 

few) pathogenic gems or microorganisms. 

• A secondary increase of the bacterial count after the water coagulation could be possible. 

• Coagulant is not available in pure form (should be prepared fresh). 

The scope of this study covered the characterization of MO and its use as a water coagulant for purification 

of fresh, rain and borehole water in Port Harcourt, Southern Nigeria. 

 

2.  EXPERIMENTAL METHOD 

The MO seeds used were obtained from the Rivers State University of Science and Technology agricultural 

farm in Port Harcourt, Rivers State in Southern Nigeria. On characterization, it was found that Moringa 

Oleifera seed contain 34.1% proterin, 15% carbohydrate and 15.5% lipids as its comstituent, hence it can be 

preserved for six months without losing its coagulation characteristics. 

Rain water was harvested from the roof of a building in the Rivers State University of Science and 

Technology, Port Harcourt Campus. Borehole water was collected from Harbour Road area of Port 

Harcourt, while fresh water was obtained from a creek in Eagle Island, Port Harcourt, Rivers State. MO 

seeds were dried for 3 days in direct sunlight in order to extract the seeds from the pods. Soft or dis-coloured 

seeds were discarded. The outer skin or null were removed.  The seeds were then grinded to powder form 

using an electric blending machine. The MO seed powder was mixed with small quantity of clean water in 

order to form a paste. 

25gm of the grinded MO seed powder was added to 50cl of each of the water samples (0.50gm/cL). 

The water and the MO powder was stirred slowly for 5 to 10 minutes and then allowed to settle. After the 

water has settled for at least 1 hour, the water is then subjected to a secondary treatment. Water and MO 

powder if allowed to settle for more than a day causes the mixture to ferment. 

The secondary treatment involved the filtration to remove the powder MO seeds. This was achieved by 

running the water samples through funnels covered by stainless white hand kerchief into very clean 

containers. 500 ml of each of the water samples were collected and labeled. The water samples were heated 

to boiling temperature in order to to kill any of the pathogenic organisms. 

The following parameters were obtained from physiochemical analysis of the MO seed powder treated water 

samples: iron content, chlorine content, total hardness of water, Biological Oxygen Demand (BOD), 

Chemical Oxygen Demand (COD), pH and colour. The values obtained were compared to the World Health 

Organisation (WHO) Standards in Table 1 below. 
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Table 1: World Health Organisation 

Water standard [7] 

Parameters WHO standard 

pH 6.5 - 8.5 

Iron Content 3.00 

Total Hardness 500 

Chloride 250 

Colour   

COD -  

BOD -  

 

 

3. RESULT AND DISCUSSIONS 

Table 2: Physiochemical analysis of Fresh water 

S/N Parameters 

Results before 

Treatment 

Results after 

Treatment WHO Standard 

1 pH 6.47 7.00 6.5 - 8.5 

2 Total Hardness (mg/l) 258.73 82.89 500.00 

3 Chloride (mg/l) 220.10 213.00 200.00 

4 Colour - Clear clear 

5 COD 91.52 83.20   

6 BOD 76.26 68.70   

7 Iron Content 6.70 4.47 3.00 

 

From Table 2, all the parameters except the iron content of the treated fresh water are within the World 

Health Organisation Standard after the treatment with MO seed powder. The iron content increased after the 

treatment. There was a reduction in the chloride content but it was slightly also higher than the WHO 

Standard. 

 

Table 3: Physiochemical Analysis of Bore Hole water 

S/N Parameters 

Results 

before 

Treatment 

Results after 

Treatment WHO Standard 

1 pH 5.68 7.30 6.5 - 8.5 

2 Total Hardness (mg/l) 319.20 74.91 500.00 

3 Chloride (mg/l) 61.77 149.10 250.00 

4 Colour   clear clear 

5 COD 430.40 74.72   

6 BOD 358.67 62.26   

7 Iron Content 3.80 4.08 3.00 

 

From Table 3, it can be noticed that BOD and COD of the borehole water, respectively dropped dramatically 

from 430.4 to 74.72 and 358.67 to 62.26. Moringa Oleifera therefore is a good water clarification agent for 

water with high COD and BOD. The Total Hardness was reduced but chloride content increased. However, 

the chloride value of 149.1mg/L is still within the WHO Standard. 
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Table 4: Physiochemical Analysis of Rain water 

S/N Parameters 

Results before 

Treatment 

Results after 

Treatment 

WHO 

Standard 

1 pH 6.39 7.10 6.5 - 8.5 

2 Total Hardness (mg/l) 265.78 55.82 500.00 

3 Chloride (mg/l) 177.50 158.33 250.00 

4 Colour clear clear clear 

5 COD 667.73 55.68   

6 BOD 556.40 46.40   

7 Iron Content 4.915 7.44 3.00 

 

From Table 4, it can be observed that COD and BOD of the rain water, respectively dropped from 667.73 to 

55.68 and 556.4 to 46.4. Iron content increased from 4.92 to 7.44, this is clearly outside WHO Standard. 

The results from Tables 2 – 4 of the present study compared favourably  to the results of in Tables 5 and 6, 

which were results from a previous study. 

 

Table 5: Physiochemical analysis of borehole water treated with Moringa Oleifera seeds.  

(Mangale et al, 2012) 

S/N Parameters 

Results before 

Treatment 

Results 

after 

Treatment WHO Standard 

1 pH 8.50 7.10 6.5 - 8.5 

2 

Total Hardness 

(mg/l) 190.57 110.60 500.00 

3 Chloride (mg/l) 12.05 7.05 250.00 

4 Colour clear clear clear 

  

Table 6: Physiochemical analysis of surface water treatment using Moringa Oleifera seed in Ibadan, 

Nigeria. (Adejumo et al, 2013) 

S/N Parameters 

before 

Treatment 

 after 

Treatment WHO Standard 

1 pH 7.03 7.00 6.5 - 8.5 

2 Total Hardness (mg/l) 31.50 82.89 500.00 

3 Chloride (mg/l) 131.10 213.00 250.00 

4 Colour <0.005 4.45 clear 

 

 

4. CONCLUSION 

Moringa Oleifera seeds act as a natural coagulant and absorbent for the purification of water. It reduces the 

total hardness, COD and BOD of impure water. On the average, it increases the pH value, However the pH 

values obtained fall within the WHO Standard. Moringa Oleifera increases the iron content of the water to 

values higher than WHO Standard. 

The values of the pH and other chemical parameters seem to be influenced by the source of water from 

which it is derived, the composition of the ground water table, the chemicals used for the disinfection and 

the extent of pollution of the source. 
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The results of the microbiological analysis revealed that Moringa Oleifera seeds in water purification gave 

appreciable good results. By removing 80-90% of the bacteria as well as clearing the water solids. The 

general reduction in total hardness of all the water samples is of economic value in the sense that less 

quantity of soap will be required for laundry and other domestic purposes. 
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