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Abstract 

The coagulation of the suspended material in water is essential before consumption. In such a case, Coagulants have a major 

concern in the process of purification of water. Moringa seed is such a naturally occurring coagulant. The coagulant of such kind 

may not replace Alum but be an alternative at times of crisis. Places where Alum may not be available, a bio-coagulant like the 

seeds of Moringa oleifera play a vital role. For developing countries it might be more effective as most of those are to take surface 

water for usage and that becomes polluted easily. This type of coagulant can be prepared easily and applied conveniently. Because 

of low cost in processing, it can be a used in developing country.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Water is an important element of life. But it is a matter of great concern that water is being polluted by different human activities 

and natural process. Among the pollutants, suspended materials contribute largely in pollution that deteriorates the aesthetic 

properties of water. Coagulation of the suspended particles and compelling them to precipitate is preliminary step to purify the 

water. Chemical coagulants like Alum dominates, at times of crisis of such materials, an organic, cheap, and easily available 

coagulant can be alternative to use. The dried and grinded seeds of Moringa oleifera can be used for this purpose. Moringa oleifera 

grows abundantly in tropical and subtropical regions of the world and grows fast. In recent years the water clarifying ability of the 

aforesaid material was found to be due to positively charged protein called Moringa oleifera cationic protein In Bangladesh about 

20 million people lack safe drinking water and there is scarcity of ground water. For this reason surface water is alternative source 

but because of pollution the surface water cannot be used for drinking. So for rural areas Moringa oleifera can be a potential 

solution to treat the water. World Health Organization (WHO) has set the guideline value for the residual turbidity in drinking 

water at 5 Nephelometric Turbidity Units (NTU). Coagulation-flocculation is a notable process to achieve this standard. 

Coagulation is the process of coagulating colloidal particles due to the addition of synthetic materials to neutralize charged particles 

thus forming a precipitate due to the force of gravity. Synthetic materials such as ferrous sulfate (FeSO4), and aluminum sulfate or 

alum (Al2(SO4)3) etc. are used to do  so. Separation of these colloids can be done by the addition of synthetic coagulant or bio-

coagulant followed by slow agitation (flocculation) that causes coagulation of colloidal particles so they can be separated by 

sedimentation. Several findings demonstrated the use of synthetic materials can be hazardous to health if something goes wrong 

in their treatment during processing. The high level of aluminum can cause Alzheimer's disease. The use of natural coagulants can 

provide more advantages than the use of synthetic materials. The cost of using natural coagulant which is available will be cheaper 

than that of alum. Therefore, research should be conducted to test application of Moringa seed in improving water quality and 

compare with Alum on the basis of aesthetic property. 

II. METHODS AND MATERIALS 

 Sample Collection: 

For experimenting the application of Moringa seeds in coagulation of suspended particles, we have chosen the water of the river 

Buriganga, Sadarghat, Dhaka as sample. The water was collected   through the grab sampling process at 10 a.m. A volume of ten 

liters were collected to conduct the experiment. The temperature on that very day was 24℃. 



Grinded Moringa Seeds as Bio-Coagulant Compared with Synthetic Coagulant on the Basis of Turbidity and Color  
(IJSTE/ Volume 4 / Issue 5 / 037) 

 

 All rights reserved by www.ijste.org 
 

207 

 Collection and Processing of Moringa Seeds:  

 Dry seed was needed for the process 

 Moringa oleifera produces hanging fruits which is three sided brown capsule containing seeds of approximately half a 

centimeter. 

 We removed its seed coat and air dried the seed. 

 Later we grinded it by mortar and powdered it. 

 Apparatus and Procedure: 

1) Color test: HACH, DR/2010 spectrophotometer 

2) Turbidimeter: 2100P Turbidimeter 

 Jar test:   

 To conduct the jar test we divided the sample in six beakers each of 500 liters. We then find the turbidity and color of the 

sample.  

 We added an estimated amount of the grinded seed in each of the beakers. 

 We stirred the beakers for about one minute. 

 We then placed the beakers on a “jar test” apparatus. 

 We set the speed the rotation about 40 rotation per minute for 5 minutes and after that 25 rotations per minute for 30 minutes 

and allowed them to settle (40 rpm for 1 minute and later 25 rpm for 15 minutes for alum) 

 We found the turbidity and color of each sample. 

 Then we filtered the samples and find the turbidity and color. 

*We conducted the similar procedure for the alum dose instead of the seeds. 

III. DATA COLLECTION 

 Sample Data: 

 Turbidity: 9.9 NTU (Nephelometric Turbidity Unit) 

 Color: 123 Pt-Co unit (Platinum-Cobalt Unit)  

We noted down the following data after the completion of the aforementioned procedure for both the coagulants 

IV. RESULT 

Table – 1 

Jar test data for Moringa seed and Alum dose 

Beaker 

Number 

Seed Dose 

Added(gm/L) 

Seed Turbidity 

(NTU) 

Seed Turbidity 

filtered(NTU) 

Alum  Dose Added 

(gm/L) 

Alum Turbidity 

(NTU) 

1. 0.06 7.36 5.52 0.065 2.13 

2. 0.108 5.5 3.62 0.11 2.22 

3. 0.26 4.7 2.15 0.261 2.42 

4. 0.345 4.38 1.96 0.338 2.66 

5. 0.469 4.46 2.47 0.4704 2.74 

6. 0.5384 5.59 3.22 0.5336 3 

Table – 2 

Jar test data for finding optimum of Alum dose 

Beaker Number Alum  Dose Added (gm/L) Alum Turbidity (NTU) 

1 0.09 9.99 

2 0.025 6.18 

3 0.028 5.77 

4 0.0446 2.88 

5 0.065 2.13 

6 0.11 2.22 

Table – 3 

Color comparison of samples 

Type of Water Color (Pt-Co unit) 

Source Sample 123 

Seeded 39 

Seeded and Filtered 29 

Alum Added 16 
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                                                Fig. 1: IISK 1                                                                                      Fig. 2: IISK 2 

V. GRAPHICAL ANALYSIS 

 
Fig. 3: IISK 3 

 
Fig. 4: IISK 4                                                                               Fig. 5: IISK 5 
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VI. CONCLUSION 

The use of Moringa seed as coagulant reduces the turbidity of the sample remarkably. But the reduction in turbidity is not as 

significant as that of Alum. To maintain the standards of WHO (World Health Organization) for our sample the required dose for 

seed is 0.18gm/L whereas the required dose of Alum was 0.027gm/L. The optimum value to reach the minimum turbidity for the 

seed is 0.4gm/L and that of the Alum is 0.065gm/L. But it is of greater concern that the Moringa is available in the nature. Whereas, 

the Alum has to be synthesized in the lab. In such a condition, the Moringa seed can be used in places where Alum is not available 

as an excellent alternative. From color test we observed that the reduction of color using the powder of seed was very effective 

which is aesthetically satisfactory for consumption though alum works better in this regard. If Moringa Seed is applied as coagulant 

and filtrated later, better outcomes are observed as turbidity of the sample came down to 1.96 NTU (for optimum dosage) and color 

came down to 29 Pt-Co units. This is certainly satisfactory. So usage of Moringa Oleifera seed as bio-coagulant can bring about 

major changes in water purification system for both developing and under developed countries. 
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