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Abstract— About one-fifth of people on earth lack the access 

to safe drinking water, a condition that resulted in the death 

of 2.2 million people in 2004, as per the records of United 

Nations. Clean water use 1being a prime concern in many 

communities of developing countries. Contaminated water 

plays significant role in taking numerous lives in these 

localities, for which a number of efforts are being made for 

accessing safe purified drinking water. Fortunately, efficient 

and cheap water purification systems are being utilized and 

being tried to be accessed worldwide for easy access to clean 

water. 
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I. INTRODUCTION 

A. General 

Purified water is essential for living a healthy life as such 

everyone should have access to it. Drinking water conditions 

have great impacts on people’s everyday life, especially in the 

rural and remote areas where access to safe drinking water is 

very crucial. Surface water often is the only source, thus 

water contaminations are difficult to avoid due to rigorous 

and reckless use of surface water. Unsafe drinking water may 

result in fatal diseases. Statistics shows that these diseases 

resulted in ninety percent of all deaths of children under five 

years old in developing countries, due to low immunization 

of children to infections. 

B. Objective 

The scope of this project is to study the existing water 

filtration methods, and use the knowledge to design a Low 

cost water filtration technique. This water filtration system 

will focus on cutting down the cost while maintaining filter 

effectiveness. By providing affordable water filters for the 

rural and remote areas, will greatly improve people’s quality 

of living, and reduce the risk of any waterborne diseases 

therefore saving lives. The basic objectives of the project are 

as follows. 

II. MATERIAL USED 

The following material are used for produced low cost water 

filter. 

A. Wood Charcoal 

Bituminous coal [3] has been used before as an proved to be 

very effective in removal of iron. Due to non-availability of 

bituminous coal, we used wood coal as an adsorbent media 

for experimentation. Locally collected wood charcoal 

crushed to size 10mm and down was used for removal of iron 

from water. 

 

B. Sand 

Fine sand and gravel are naturally occurring glacial deposits 

high in silica content and low in soluble calcium, magnesium 

and iron compounds are very useful in sedimentation 

removal. But here the media is used for iron (Fe) removal 

from drinking water. 

As per mentioned in 3.21, specified sand was taken 

and cleaned with distilled water and dried in oven for 6 hours 

at 373 k. After being cooled to room temperature, the sand 

was used in the filtration model previously developed with a 

gravel base of specified size to support the sand bed. Known 

concentration of 1000ml of iron solution was passed through 

the sand and the filtrate was collected in a beaker. The rate of 

filtration was calculated and final iron concentration was 

measured with AAS (Atomic Absorption Spectrometer). 

III. EXPERIMENTAL PROCEDURE 

Procedure of low cost water filter 

A. Materials 

 Plastic Juice Bottle 

 Two Container 

 Tap in One Container 

 Vase or Tall Drinking Glass 

 Gravel or Small Stones 

 Clean Sand 

 Activated Charcoal 

 Cotton or Small Cloth  

 Gardening Dirt 

 Well Water 

 Scissors or knife 

B. Instructions 

1) Cut off the bottom of an old plastic juice bottle using 

scissors or a knife. 

2) Place the bottle into the bottom of the container by using 

knife or scissor and m-seal(it’s a type of gum). 

3) Place cotton as filter inside the bottle as the first layer 

and last layer. The first layer and the last layer should be 

about one to two inches thick at bottle. 

4) Add three or four inch of activated charcoal as the second 

layer on top of the cotton layer. 
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5) Over the charcoal add about three to four inches of clean 

sand on top of the third layer. 

6) Over the clean sand, add about two inches of gravel or 

small stones as the fourth  layer 

7) Add cotton to the bottle as the final layer. Leave about a 

half inch of space from the top of the upside bottle. 

8) Add dirt to a glass of water to create muddy water. 

Alternatively, get creative and add other things like 

glitter, beads, cooking oil or other materials to make dirty 

water and otherwise take well water also. 

9) Pour the glass of muddy water on top of the container of 

homemade water filter and watch the water drip clean 

into the bottom of container and use the tap for filtered 

water. 

10) Take a filtered water in the glass for testing 

C. How to Test the Water 

 

D. While Checking Filter Water 

 

E. Source 

For this experiment, it is best to test the water before and after 

the filtration. 

1) To start, to make a hypothesis or prediction about the 

experiment. 

2) Pour two glasses of water from the kitchen. The first 

glass will serve as the control. The second glass will be 

"dirty." 

3) Dirty the "dirty" water with materials found around the 

house. The "dirty" water can contain things like dirt, 

potting soil, glitter, dish detergent, kitchen oils, among 

other materials found around the house and other water 

take from well. 

4) Test the two glasses of water with a instrument of TDS 

meter, like the First Alert Drinking Water Test. 

5) The other test is not possible at home, then group 

member take the sample and give the sample to the water 

resources department for the other test . 

6) The water resources department give the result of the 

sample. 

IV. RESULT 

A. Result Obtained from Parameter. 

The following result are generate in removal of dissolved 

organic compound by using various absorption media 

mentioned in chapter 4. The rate of filter an effectiveness in 

removing of dissolved organic compound. 

 Table of  Compare Between  Well Water and Filter 

Water    

Sr 

No 
characteristics 

Result of well 

water 

Result of filter 

water 

1 Colour 1 1 

2 Temperature 28 28 

3 Ph 8.1 7.7 

4 
Electrical 

Conductivity 
1586 1323 

B. Figure of Compare between Well Water and Filter Water 

 

V. CONCLUSION 

Adsorption being the simplest and cheapest technique for iron 

removal, it has several advantages, like longer filtration runs, 

shorter ripening time, better filtrate quality. But the only 
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limitation is back wash water requirement is essential for the 

filter media to run effectively. 

Sand being the cheapest adsorbing surface is very 

effective in removal of dissolved iron from drinking water 

and the rate of filtration is also very high. The only demerit is 

subsequent development of bacterial layer due to rigorous 

use. Again back washing is needed time to time. 
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