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Abstract 

The purpose of my project was to test if the amount of ac(vated charcoal in a homemade water 

filter impacted its effec(veness? AAer comple(ng my research, I felt that a moderate amount of 

charcoal or .01 oz will filter the water the most effectively without overcorrecting the water sample. In order 

to test the question, I used the same homemade model from Filtration Station 1.0 and simply modified the 

amount of charcoal in each filter. During the experiment I used the same water sample and tested 

each filter 6 (mes and compared it to the controlled sample. In conclusion I found that all three 

water filters improved the water however the .01 had the best ra(ng overall.  

Research Ques.on  

Does the amount of ac(vated charcoal in a homemade water filter impact its effec(veness? 

Why it Ma5ers? - Understanding the perfect amount of charcoal needed in a water filter could 

help people around the world have access to cheap and clean water. 



Literature Review  

 Water is important. People, animals, and plants need it to live. If not, we would die. In 

some parts of the world there is not enough water, as a result water is valuable. Water covers 

70% of the world but freshwater only makes up 3% of earths water. As the amount of people 

increases and our amount of water stays the same, we must use it carefully. Everyday people 

around the world drink recycled water. Water treatment plants clean our water. Water that 

comes from the toilet is known as black water and gray water is from the shower. During 

emergencies people especially need access to clean water and filtra(on is important. (Unicef) 

 663 million people are s(ll without access to clean drinking water and 159 million 

people use untreated water from lakes, and rivers making the need for safe drinking water very 

important. (Unicef) Water has many factors that need to be watched in order to be safe. Water 

has organisms, bacteria, and natural factors that change the quality of water. Some tests 

include; coliform which checks if there’s poop in the water, E. coli which tests for viruses, 

turbidity which tests the effec(veness of a filter, dissolved oxygen which tests the oxygen level 

in water, nitrate which tests for dead plants and animals, pH which tests the acidity of water, 

phosphate which tests the amount of waste in water and temperature which tests the 

temperature of water. (Water and Health) 

 Water quality filtra(on is one important step in safer drinking water. During filtra(on, 

par(cles and impuri(es are taken out; this is turbidity. A common filter is ac(vated charcoal 

because it absorbs the bad stuff.  According to news-medical.net activated charcoal is 

made from materials such as charred bones, coal, petroleum coke, and coconut shells. 
Activated charcoal is extremely absorbent and can trap many toxins, drugs, 
viruses, bacteria, fungus, and chemicals found in water. This is why I used it in my filter. 
Activated charcoal made by burning materials at very high temperatures. Then it is 
passed through a variety of chemical processes to activate it. Activated charcoal is 
extremely cheap to purchase. It is about $33.33 per oz but you need very little to create 
a filter. This is a cost-effective solution to a worldwide problem.                                                                                                                                                     


While some people may be skeptical it is important to note that activated 
charcoal has some side effects if consumed in high amounts. Some include nausea, 
pain or swelling in stomach, constipation, diarrhea and vomiting which is why I am 
trying to find a safe amount of charcoal to put in the filter. 


http://news-medical.net


Hypothesis 

I believe that a moderate amount of charcoal or .01 oz will filter the water the most effectively without 

overcorrecting the water sample.  

Variables 

Independent/Manipulated Variable: The amount of charcoal in the filter 

Dependent/Responding Variable: The results of turbidity, chlorine, and pH aAer filtra(on  

Control/Constant Variables: unfiltered water from the lake 



Materials  

Water Collec(on  

• Water-collec(on container 1 gallon  

• Water from Farmington Lake 

Filter  

• Three 1L plas(c bobles  

• Scissors 

• 1 thumb tack 

• 6 coffee filters  

• 24 cobon balls  

• .3 ounces ac(vated charcoal  

• scale 

• 1.5 cup of sand from backyard  

• 1.5 cup of pebbles from the backyard  

• 1.5 cup of lava rock from the backyard  

• .5 measuring cup 

• 3 glass cups 

Experiment  

• Stopwatch 

• Ounces measuring cup 

• Secchi disc s(cker 

• AquaChek Water Strips 



Procedures 

Water Collec(on 

1.Collect water sample at Farmington Lake with a large one-gallon container. Simply stand at 

the edge and submerge the boble un(l full. Replace lid and then bring home for tes(ng.  

Build 3 homemade water filters 

1.\e boble but throw away the label.  

2.Using a thumb tack poke 8 small holes in the lid of the plas(c water boble  

3. Place 2 coffee filters into the neck of the boble, making sure the sides of the filters are 

along the sides of the boble. 

4.Then place 8 cobon balls into the boble and push down 

5.Then pour ac(vated charcoal on top of the cobon balls 

a. Filter 1- .005oz  ac(vated charcoal 

b. Filter 2- .01oz ac(vated charcoal  

c. Filter 3- .015oz ac(vated charcoal  

6.Then pour .5 cup of sand from the backyard into the filter 

7.Then pour .5 cup of pebbles from the backyard into the filter 

8. Finally compete the filter by adding .5 cup of red lava rock from the backyard. 

9. Once the filter is completed use a glass cup to support the homemade filter  

10. Repeat the previous steps for a total of three (mes. Make sure to no(ce the change in 

ac(vated charcoal on step 5. 



Experiment  

1. Before water tes(ng shake the collected water for one minute in order to evenly 

distribute the sediment.  

2. Then pour 5 oz from the collec(on jug into a cup. This will make your tes(ng sample. 

Once you have the tes(ng sample test for chlorine, pH, and turbidity (steps below). 

Make sure to record results aAer each trial.  

3.  The following steps will be repeated individually for each filter.  

 a. Add 5 oz. of dirty water to the filter then let the water filter into the glass cup 

below. Once the water has filtered complete the following tests.  

i. Turbidity-  

 a. Place the secchi disk s(cker on the base of the cup 

 b. Hold the turbidity chart on the top edge of the jar.  

 c. While looking down into the jar compare the appearance of the 

secchi disk on the bobom to that of the measurement chart.  

 d. Record the reading as turbidity in JTU.  

 ii. pH 

 a. Dip full strip in water and remove 

 b. Lay flat on table for 15 seconds and compare to the chart and record 

data on the table.  

 iii. Chlorine 

 a. Dip full strip in water and remove 

 b. Lay flat on table for 15 seconds and compare to the chart and record 

data on the table.  

4. Repeat the same process for each filter for a total of 6 trials. Once you’ve completed a 

filter repeat the above for the remaining two. Making sure to follow the steps above and 

make sure to record your informa(on aAer each trial. 



Data Table  

Control Sample 
pH- 7.8 

Chlorine- .0 ppm 
Turbidity- 40 JTU

.005 Charcoal in Filter .01 Charcoal in Filter .015 Charcoal in Filter 

Trial 1 
pH- 7.2 
Chlorine- 0 ppm 
Turbidity- 40 JTU

Trial 1 
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 0 JTU

Trial 1 
pH- 6.2 
Chlorine- 0 ppm 
Turbidity- 100 JTU

Trail 2 
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 40 JTU

Trial 2 
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 0 JTU

Trial 2 
pH- 6.2 
Chlorine- 0 ppm 
Turbidity- 100 JTU

Trial 3  
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 40 JTU

Trial 3 
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 0 JTU

Trial 3 
pH- 6.2 
Chlorine- 0 ppm 
Turbidity- 100 JTU

Trial 4  
pH- 7.2 
Chlorine- 0 ppm 
Turbidity- 40 JTU

Trial 4 
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 0 JTU

Trial 4 
pH- 6.2 
Chlorine- 0 ppm 
Turbidity- 100 JTU

Trial 5 
pH- 7.2 
Chlorine- 0 ppm 
Turbidity- 40 JTU

Trial 5 
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 0 JTU

Trial 5 
pH- 6.2 
Chlorine- 0 ppm 
Turbidity- 100 JTU

Trial 6 
pH- 7.2 
Chlorine- 0 ppm 
Turbidity- 40 JTU

Trial 6 
pH- 6.8 
Chlorine- 0 ppm 
Turbidity- 0 JTU

Trial 6 
pH- 6.2 
Chlorine- 0 ppm 
Turbidity- 100 JTU

Average: 
pH- 7.066 

Chlorine- 0 ppm 
Turbidity- 40 JTU

Average: 
pH- 6.8 

Chlorine- 0 ppm 
Turbidity- 0 JTU

Average:  
pH- 6.2 

Chlorine- 0 ppm 
Turbidity- 100 JTU 



 

 



 



Results 

From the results I was able to iden(fy that all filters had some impact on the water. In regards to 

chlorine the control did not show any signs of chlorine and the filters showed the same results. 

As for the pH levels, I found that the more charcoal you have in a filter the more acidic the 

water becomes. That being said all of the water was filtered into a safe drinking range from an 

average of 6.2-7.066 pH. As a result, one would have to monitor the amount of charcoal used in 

order to keep the water in a safe acidic range. Lastly, in regards to the turbidity tests the filter 

with the least amount of charcoal had no effect on turbidity, while the filter with the highest 

amount of charcoal increased turbidity from 40JTU to 100 JTU, which nega(vely impacted 

clarity. However, the filter with .01 charcoal actually improved turbidity from 40 JTU to 0 JTU 

and had improved clarity thus making it the only water sample in a safe drinking range based 

JTU.  

Conclusion 

In conclusion I found that all filters were able to filter some parts of the control. However, the 

filter with the moderate amount or .01 ac(vated charcoal was the most effec(ve since it not 

only improved the pH but also brought the turbidity to a safe drinking level. As a result, my 

hypothesis was correct. 

Limita.ons 

Safe drinking water needs to pass a lot of tests in order to be truly safe. In my experiment I only 

looked at 3 factors. Also, ground samples for the homemade filter could vary and change results 

depending on the ground materials used.  

Future Projects 

If I con(nued this project I would like to test if the ground samples from different parts of the 

country would impact the effec(veness of the filter. 
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