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ABSTRACT 

The high cost of treated and proccessed water makes most people in the rural communities to resort to readily 
available sources which are normally of low quality and exposing them to waterborne diseases. It is in this light that 
this research was carried out to test and compare the coagulant properties of aluminium sulphate(Alum) powder and 
powder extracted from matured-dried Moringaoleifera seed which is commonly available. This was achieved 
usingcompletely randomized Design with loading doses of 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10g/l of the powders as 
coagulants. A raw water without alum or moringa powder was used as control and the turbidity and PH were 
determine for the samples. It can be deduced that the higher the mass of Moringa seed powder, the shorter the rate of 
settling. Also, for the PH, the values obtained indicated a weak acidic value. The values of turbidity obtained 
indicated that the samples with large mass of Moringa seed powder 10g gave clear water with turbidity value of 
17.22NTU and the sample with small mass of Moringa seed powder 1g has 31.50NTU as turbidity. from the result 
of the jar test analysis using alum powder, it was indicated that the rate of settling and the clearity (turbidity 
values) increase with decreased in mass of alum powder as shown for (1g) which has 10 minutes and 9.33NTU as 
rate of settling and turbidity values respectively; while 10g has 27 minutes and 13.55NTU as rate of settling and 
turbidity values respectively. Also the values of PH indicated acidic values, especially for the sample with large mass 
of alum powder that is 10g has the alum powder increased, the values of the PH became stronger acidic. From the 
result of bacteriological analysis, the Moringa treatment gave lower counts compared to alum. Findings of this 
research lend support to earlier works recommending the use of Moringa for water treatment. 
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__________________________________________________________________________________________ 

INTRODUCTION

Water is used for several purposes by humans 

but the level of purity of the water being 

consumed is very crucial since it has a direct 

effect on health. The conventional method of 

water purification using aluminiumsulphate 

(alum) and calcium hypochlorite puts pressure 

on the nation’s over-burdened financial 

resources since they are imported thereby 

making treated water very expensive in most 

developing countries and beyond the reach of 

most rural communities. Hence, they resort to 

sources such as dams, dug outs, streams, rivers, 

and lakes. Water from these sources is usually 

turbid and contaminated with micro-organisms 

that cause many diseases including guinea 

worm and bilharzia. According to Postnote 

(2002), water-borne diseases are one of the main 

problems in develop-ing countries; about 1.6 

million people are compelled to use 

contaminated water and more than a million 

people (of which two million are children) die 

from diarrhoea each year (Miller et al., 2018). 

There is therefore the need to investigate the use 

of non-chemicals which would be available 

locally in most developing countries. The use of 

natural materials of plant origin to clarify turbid 

water is not a new idea andamong all the plant 

materials that have been tested over the years, 

powder processed from the seeds from 

Moringaoleiferahas been shown to be one of the 
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mosteffective as a primary coagulant for water 

treatment and can be compared to that of alum 

(conventional chemical coagulant) (Asaminewet 

al., 2018). It was inferred from their reports that 

the powder has antimicrobial properties. Earlier 

studies have found Moringato be non-toxic 

(Muhdet al., 2018), andrecommended it use as a 

coagulant in developing countries. The use of 

Moringa has an added advantage over the 

chemical treatment of water because it is 

biological and has been reported as edible 

(Muhdet al., 2018). The cost of this natural 

coagulant would be less expensive compared to 

the conventional coagulant (alum) for water 

purification since it is available in most rural 

communities where treated water is a scarce 

resource. It is in this light that this research was 

carried out to confirm and compare the 

effectiveness of powder extracted from mature-

dried Moringaoleifera seeds which is commonly 

available in most rural communities.It is a well-

established fact as proven in several 

publications that the quality parameters of 

drinking water include its turbidity, 

conductivity, pH and microbial load. 

The main objective of this study is to confirm 

and compare the effectiveness of powder 

processed from M. oleifera seeds and alum 

powder as water coagulant. 

 

MATERIALS AND METHODS 

Brief history of Ajiwa dam 

Ajiwa dam and Ajiwa water treatment plant 

constructed by the federal government of 

Nigeria in 1972 during the military regime. The 

projects completed in 1974. The water Treatment 

plant was put on the desk, officially 

commissioned by Brigadier Umar Usman 

Military Government of the North Eastern State 

on 12thApril,1975. The Dam was mainly 

constructed for man use.Although people living 

around the area used the raw water for 

irrigation farming. Estimated water reserved by 

the dam is about 22million liters, with surface 

area of 1678m2. The depth of 12m and length of 

350m. The raw water in Ajiwa dam comes from 

different catchment areas streams. 

 

Coagulants used 

The study was carried out according to the 

modified propose technique by  Nisha 

(2018).Alum were collected at Ajiwa water 

treatment plant while seed of moringaoleifera 

were collected from single tree grown by a 

farmer at MagajiAjiwa farm, in Ajiwa village, 

Katsina state. The seed were de-shield to remove 

the kernels and air-dried at 40°C for two days 

and the shells surrounding the seed kernels 

were removed using knife and the kernels were 

pounded using laboratory mortar and pestle, 

grinding  machine into powder and sieved using 

a strainer with a pore size of 2.5 mm2 to obtain a 

fine powder. 

Experimental design 

A Completely Randomised Design was used for 

this experiment. The treatments given were the 

varying concentrations of alum, powder 

produced from Moringa seeds, and the control 

(no alum or Moringa seed powder). Each 

treatment effect on the response (turbidity,pH, 

conductivity, total coliform counts) was 

repeated 2 times except the total coliform count 

which was carried out in triplicates. 

Sample preparation 

Ten (10) litres of sample was fetched fromAjiwa 

dam, Near Ajiwa water treatment Plant. This 

was further dispensed into 42 beakers. The 

volume of sample in each beaker was 200 ml. 

 

Ten different concentrations of the stock 

solutions for the loading dose were prepared by 

weighing 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 

and 10.0g of alum and Moringa powder 

separately into a beaker containing 100 ml of 

distilled water. The mixtures in the beakers were 

stirred using a glass rod to obtain a clear 

solution. A 100 ml of distilled water with no 
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alum or Moringa powder was kept as the control 

treatment. 

Laboratory analyses 

The jar test was used.The jar test analysis was 

carried (Lillie hook,H, 20055) out using jar test 

machine, to compare effectiveness of  Alum  

powder and Moringa oleifera seed powder as 

coagulant in the water treatment. A 3 ml of the 

various concentrations including the control of 

all the loading dosages prepared were measured 

into a beaker containing 200 ml of the pond 

water arranged in a mixing/flocculating 

machine.After rotation at a speed of 400rpm for 

15 to 20 minutes, the machine was then slowed 

down at a speed 100rpm for 20 minutes; the 

settled water was used to analyze pH, turbidity 

and bacteriological analysis. The slower mixing 

speeds helps to promotes floc formation by 

enhancing collision of particles which lead to 

large floc formation. 

pH measurement 

The pH of the sample was read using a 

calibrated Crison pH meter Basic C20. A volume 

of 100 ml of the supernatants obtained from the 

beakers containing the treatments was measured 

into a beaker. The pH meter probe was then 

inserted making sure it did not touch the beaker. 

The pH reading was then taken from the LCD 

display after it had stabilized. 

Conductivity measurement 

The samples used for the pH measurements 

were used for the conductivity test. A calibrated 

CrisonConductimeter Basic C30 was used. The 

conductivity meter probe was then inserted 

making sure it did not touch the beaker. The 

reading was recorded from the LCD display 

after it had stabilized. 

Turbidity measurement 

This was carried out on supernatants obtained 

after the treatments have been administered into 

the beakers containing the pond water using a 

HACH DR/2000 Direct reading 

spectrophotometer from Ajiwa water treatment 

plant. This is a multipurpose spectrophotometer. 

It was configured to read turbidity at the 

wavelength of 750 nm specified for measuring 

turbidity. Distilled water was first poured into a 

25 ml cuvette and inserted into the 

spectrophotometer. The calibration button was 

pressed and the instrument was then calibrated. 

Each of the samples to be read was poured into 

a 25 ml cuvette and inserted into the spectro-

photometer. The turbidity of the samples was 

displayed on the LCD panel of the instrument. 

After each reading, the spectrophotometer was 

calibrated again with the distilled water before 

being used on the next sample. 

Bacteriological analysisusing most probable 

number (MPN) 

In determining the most probable number of 
coliforms that were present in each of the 
treated water samples, the multiple tube 
fermentation method was adopted. Lactose 
broth was used as the medium for the bacteria 
growth. Two types of the lactose broth were 
prepared. These were the single strength lactose 
broth (SSLB) and the double strength lactose 
broth (DSLB).In the single strength, 3.25 g of the 
lactose powder was weighed and dissolved in 
250 ml of distilled water. An amount of 0.02 g 
Alazin Red was measured and added to the 
solution. The solution was then stirred gently 
for 10 min on a magnetic stirrer to dissolve and 
mix well.The double strength was prepared 
using exactly a double of each of the weights of 
the reagents used. This solution was put on a 
magnetic stirrer and stirred gently for 10 min.A 
volume of 1.0 ml of the control, 9.0 and 10.0 g of 
both Moringaand alum treatments supernatants 
were measured andintroduced into test tubes 
containing 10 ml of the double strength lactose 
broth and 10 ml of the single strength lactose 
broth. Another volume of 0.1 ml of the same 
supernatants above was measured and 
introduced into another set of test tubes 
containing 10 ml of the single strength lactose 
broth. The test tubes were then incubated for 24 
h at 37°C after which they were analysed. The 
results obtained were interpreted using MPN 
table. 
 
 
RESULTS AND DISCUSSION 
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Table 1: Effect of Moringaoliefera Seed Powder as  
Coagulant at varying Concentration 

S/n  Mass of         Rate of settling  pH          
Turbidity  
Moringa (g) (minutes)            (g/mol)   (NTU)     

1.     1                 40  6.31 31.50 
2.     2                 35                  6.28       
30.80 
3.     3                 31                  6.30       
29.31 
4      4                 28                  6.27       
29.01 
5.     5                 25                  6.29       
28.31 
6.     6                23                  6.31       
19.85 
7.     7                29                  6.75       
18.33 
8.     8                31                  7.10       
18.11 
9.     9                33                  7.51       
17.61 
10.   10                35                  7.32       
17.22 
Keys: G = gram, NTU=NephelometricTurbity 
Unit,  
S/n=Serial number, g/mol=Gram per mole 

Table1,gives a brief interpretation of pH and 
Turbidity values of Moringaoliefera seed powder 
set on different gram (g) and time (min). 
Table 2: Effect of Aluminum Sulphate Powder 
as  
Coagulant at varying Concentration 

S/n  Mass of   Rate of settling  pH   Turbidity    
        Alum (g) (minutes)            (g/mol)      (NTU) 

1.      1            10 6.44      9.33 
2.      2 13 6.41      9.21 
3.      3 15 6.30      8.01 
4.      4     17           6.22      7.83 
5.      5 18 6.20      7.55 
6.      6     20            5.90      8.99 
7.      7 22 5.83      10.15 
8.      8 23 5.72      10.31 
9.      9 25 5.55      12.90 
10.    10 27 4.96      13.55 
Keys = G =gram, NTU=Nephelometric 
Turbidity Unit,  
g/mol= Gram per mole, S/n= serial number. 
 

Table 2, gives a brief explanation of PH and 
Turbidity measurement of Aluminum sulphate 
powder set on different gram (g) and time (min). 

Table 3: Most probable number of coliformper 
100ml of the samples 

S/n  Sample     DSLB        SSLB      
SSLBM.P.N/100ml 

5 of 10ml    5 of 1ml 5 of 0.1ml              

1.  Moringa    2 1 0                     7 

2.   Alum       2 0 1                     7  
Keys: M.P.N = Most probable number, S/n= 
serial number. 
 
Table 3, gives a brief explanation on 
bacteriological analysis of both Moringaoleifera 
seed powder and Alum powder.  
 

Table 4: Overall Comparison Between 
Coagulant properties of Alum and Moringaolifera 
Seed 

  Variable1 Variable 2 

Mean 31 19 

Variance 25.55555556 29.33333333 

Observations 10 10 
Hypothesized Mean 
Difference 0 

 Df 18 
 P(T<=t) two-tail 7.13508E-05 
 t Critical two-tail 2.100922037   

 
Keys: P= probability, 
df=Significance  Difference 

   

Table 4, gives a brief explanation on the overall 

comparison between the effectiveness of Alum 

and Moringa seed in water treatment using t-

Test and the result shows that there is 

significance difference between the two samples. 

From the finding, Moringa seed powder has pH 

values of 6.31, 6.28, 6.30, 6.27, 6.29, 6.31, 6.75, 

7.10, 7.51, and 7.32. The results indicated 

differences across the concentrations tested, in 

which the highest value was 7.51 and the lowest 
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value was 6.28. At the initial stage, as the 

Moringa seeds powder increased, the value of 

the pH decreased, froms lightly weak acidic to 

neutralvalue (6.28 to 7.51). Also, the values 

obtained for the rate of settling showed greater 

difference across the varying concentration (45 

min for 1g/l and 23min for 6g/l) this showed that 

less Moringa seed powder took more time to 

settled the water and the higher the mass of 

Moringaseed powder, the shorter the rate of 

settling time.The turbidity value of the raw 

water was 73 NTUwhich later decreases to 17.22 

NTU for 10g/l concentration after jar test. Both 

the pH and turbidity values recorded are within 

the standard for drinking water by WHO. 

The results in table 2 for the analysis using alum 

powder indicates great differences in the pH 

values obtained 6.44, 6.41, 6.30, 6.22, 6.20, 5.90, 

5.83, 5.72, 5.55, and 4.96 for 1g/l to 10g/l 

concentration respectively.This indicated that as 

the alum powder increased, the level of acidity 

in the water increased, where 10g/l of alum gave 

4.96 pH value (which is strongly acidic).  The 

rate of settling is also greatly affected by 

concentration of the alum, 10mins for 1g/l mad 

27mins for 10g/l. This showed that as the alum 

powder increased, there was a decrease in the 

rate of settling. This was larger, due to over dose 

of the alum powder in the water sample, which 

made the water cloudy and slow in settling.The 

turbidity value decreases from 73NTU to 9.33 

NTU for 1.0g/l concentration after jar test.  

The finding is in conformity with the findings of 

Lawalet al (2017), which reported higher 

concentrations of calcium and magnesium ions 

in the sample treated with alum which is an 

indication of its susceptibility to cause hardness 

of water than sample treated with Moringa, 

however all the values fall within the normal 

range fof soft water (0-75mg/l). It also shows 

that Moringa sample has higher dissolved 

oxygen and biochemical oxygen demand, 

compared to alum powder. In addition, Moringa 

is organic in nature and thus require less oxygen 

to degrade the organic matter present in the 

water sample. It was observed in another 

finding by Mbaezeet al (2017), that increase in 

the concentration of Aluminiumsulphate results 

in increased acidity; this was attributed to the 

fact that the alum in the treatment produced 

sulfuric acid which lowered the pH levels. The 

increase in acidity could be due to the trivalent 

cationic Aluminium which serves as a Lewis 

acid, thus, it can accept one pair of electrons. 

The reverse was observed with the Moringa 

treatment, the pH increases with increasing 

concentrations of the Moringa coagulants. The 

action of Moringaoleiferaas coagulant lies in the 

presence of water soluble cationic proteins in the 

seeds. This suggests that in water, the basic 

amino acids present in the protein of Moringa 

would accept a proton from water resulting in 

the release of a hydroxyl group making the 

solution basic. Also, the results obtained for 

bacteriological analysis showed the MPN of 7 

for both Moringa seeds powder and alum 

powder which is within the tolerated value.  

The overall coagulant properties of the Moringa 

seed and alum was compared using t-Test, the 

calculated value 7.14 is greater than the p value 

P>0.05 which indicate that there is significant 

difference between the treatments.  

Suleiman et al (2017), reported that both 

Aluminum sulphates and Moringaoleiferaseeds 

powder served as primary coagulants in water 

purification. They all gave clear water, but 

Aluminum sulphate gave clearer water than 

Moringaoleiferaseeds powder.  

CONCLUSION 

From the above analysis, it concluded that both 

aluminum sulphate and Moringaoleifera seeds 

powder served as primary coagulants in water 

purification. They all gave clear water, but 

aluminum sulphate gave clearer water than 

Moringaoleifera seed. Aluminum sulphate remain 

a better coagulant in water purification or 

settlement than Moringaoleifera seeds powder, 
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because it gives more clear water and produced 

larger, heavier and stronger flocks (coagulated 

dirt). But unlike Moringaoleiferaseeds, 

aluminiumsulphate produce acidity which 

requires neutralization, its more expensive and 

less ecofriendly. 

RECOMMENDATIONS 

The use of Moringaoleifera seeds powder in water 

settlement or purification coupled with the 

following suggestion which would be promising 

in the control of water borne diseases. 

It was recommended that a combination 

treatment of alum and Moringa in different 

proportions should be investigated to establish 

their effectiveness in treating raw water. 

Considering the facts that Moringa coagulant can 

be locally produced, its use in water settlement 

or purification should be encouraged. This is 

likely to reduce the high cost of the current 

water purification treatment system. 

Awareness campaignshould be encouragedon 

the role of Moringaoleifera seeds in purification of 

raw water. 
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