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ABSTRACT 

Due to the scarcity of fresh water, there is a urgent need of using a technique which will convert the sea 

water which is available in abundance to useable water which will fulfill our needs. There are many methods to 

remove or decrease the salinity of the sea water. However, conventional methods such as Distillation and reverse 

osmosis suffer from technical limitations, such as high power consumption, expensive operating costs and limited 

system durability. Mangroves are woody plants which form the dominant vegetation in tidal, saline wetlands 

along tropical and subtropical coasts. The current knowledge concerning the most striking feature of mangroves 

i.e., their unique ability to tolerate high salinity is summarized in the present review.Therefore,in this paper we 

are going to use the mangrove plants in order to desalinate the water and also to treat other impurities by 

natural method using Wet Land Process. 
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1. INTRODUCTION 

General 

The lack of potable water has become a serious global issue for a long time. A promising method to resolve this 

water crisis is the desalination of seawater, which accounts for 97% of all available water resources on earth. Thus, a 

new concept for the effective desalination of seawater is inevitably required to resolve this water crisis. This study 

investigated the filtration of salt from saline water through the roots of Rhizophorastylosa (RS), a species of 

mangroves (Bruguiera), from a biophysical point of view. This process will remove or reduce the salts present in sea 
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water such as chlorides, sulphates, phosphates, and magnesium and also will bring the pH suitable according to the 

requirement of the users. 

2. Methodology 

2.1 Materials and Resources 

1. Glass tank-The tank is made of aquarium glass having dimensions 1.5 feet X 1feet X 1.5 feet. The Glass tank 

has a plastic tap fixed to it 1 inch from the bottom at the smaller side of the tank. 

2. Gravels-The Gravel which are used are River Gravels. The Quantity of gravels used is 13Kg. 

3. Foam Board-The white foam board having dimension 1.5 feet X 1.5 feet is a impermeable membrane. 

4. Bio Filtration sponge-It is a Biochemical filter having properties of a semi permeable membrane .The quantity 

used was 9 pieces. 

5. Jute Cloth- A 2 meter cloth was used which is used is making of gunny bags in common. 

6. Plant Setup-The plants which was used were used for 5 mangrove plants having roots .There were 2 types of 

soil used, coarse sea soil and clayey coastal soil. 

7. Sea Water-The 100 Liters sea water is brought by the Arabian Sea near the costs of Mumbai. 

8. Other miscellaneous materials used-Glue (Fevicol-2 Bottles), a knife, Gas, A pair of Scissors and some 

stationary (Pencil and Scale) 

2.2 Operation 

After collection of all the materials, the gravels and the tank was thoroughly washed and dried so that not a single 

speck of dust will get mixed with the water. Then, the gravel was evenly spread inside the tank such that the next 

level would have even surface. The jute cloth was cut and evenly spread onto the gravel such that it covers all the 

stones below it.Some water was sprinkled over the dry jute cloth such that it will remain fixed. Using scissors and 

glue the foam board was cut into thin strips and placed on the sides of the tank such that it will prevent the water 

from flowing down from the sides.Then, the foam board were cut according to the inner dimensions of the tank and 

holes were made all over the board using a knife which was burnt on gas which made it hot and melted the foam 

board. The next layer which was put was a satisfactory layer of Bio Filtration Sponge. The final layer over it was the 

plant setup having coarse sand at the bottom and clayey soil on the top and the plant with its roots were planted in it. 
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Fig 1.Stepwise Process of Construction of Setup 

2.3 Working 

As the sea water is poured onto the plant setup in the tank, the water will infiltrate into each layer till it reaches the 

bottom.First,the water will pass through the roots which will absorb the salts from the water and pass it to it’s 

leaves.Then,the desalinated water will pass through the clayey and coarse sands which will remove the minute salts 

which skipped the desalination process done by the roots and will also absorb some amount of impurity and provide 

necessary nutrients required by the water to be used. Then this water will pass through the Bio Filtration sponge that 

will prevent coarse soil particles from flowing down. The fine suspended soil particles which flows down with the 

water from the holes made in the board is trapped in the jute cloth which acts as a natural semi permeable 

membrane. This water furthers flows over the gravels where using Microorganisms the biological impurities are 

digested using the slime layer on the gravels. This treated water is now collected from the tap. 

 

 

Fig 2.Final Setup for Desalination of Sea Water by Mangroves using Wetland Process 



 

310 | P a g e  

 

3. Result 

Table 1.Values of the salts in Sea Water Samples 

Conclusion 

Due to shortage of fresh water we require to use the sea water for fulfilling our water demands. But, 

because of high amount of salts in it we can’t directly use the water .Therefore, we found out a method in which we 

can treat the sea water by natural method, i.e. by wetland and mangrove setups. We used natural setups and 

materials to desalinate water and make it useable for organisms to survive. This treated water that we receive after 

the treatment can be used for fulfilling the common needs of organisms such as for bathing, washing, irrigation 

purpose, etc. 

Advantages and Future Scope of the Project 

 The water treatment is natural and doesn’t make use of any chemicals because of which the water is not only 

healthy but also pocket friendly. 

   Days (Treatment) pH CHLORIDE SULPHATE 
 

PHOSPHATE 
MAGNESIUM 

      

   ppm ppm ppm ppm 

First Test      
Day 1- Before 

Treatment(23/12/2019) 
6.51 18906.19 2475 0.76 1357.39 

Day 1- After Treatment(26/12/2019) 8.41 19020.34 2225 0.71 1381.21 

Second Test      
Day 1- Before 

Treatment(23/12/2019) 
6.41 18920 2547 0.72 1369 

Day 1- After Treatment(26/12/2019) 8.11 19024 2443 0.7 1396 

Third Test      
Day 1- Before 

Treatment(23/12/2019) 
5.99 18900.72 2456 0.78 1431 

Day 1- After Treatment(26/12/2019) 9.01 19022 2431 0.74 1498.98 

Fourth Test      
Day 1- Before 

Treatment(23/12/2019) 
6.51 18006.09 2675 0.74 1356 

Day 1- After Treatment(26/12/2019) 8.41 19101.2 2534 0.71 1422 

Fifth Test      
Day 1- Before 

Treatment(23/12/2019) 
6.89 17999.65 2267 0.79 1398.12 

Day 1- After Treatment(26/12/2019) 8.21 19020.34 2189 0.76 1399.98 
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 As mangroves are used for this treatment, there will be more requirement of these plants which other than 

desalination and treatment of water performs various activities and duties such as control of floods, prevention 

of soil erosion at the shores ,provision of the mangrove ecosystem and most importantly it provides a great 

amount of oxygen to the environment .Because of the need of this plant ,we will grow huge amount of 

mangroves which will not only be useful for human beings but  also it will be useful to the nature and the 

environment. 

 In the next few decades ,the fresh water content will decrease to 0%  and then we have to treat the sea water for 

our needs ,therefore instead of going for the chemically treated artificial water which is not at all pocket friendly 

,we can go for the naturally treated healthy water which is also economical. 
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