
Science fair project

What filtration 
material gives you the 
cleanest drinking 
water: Powdered or 
granulated carbon?

VS

Grade Level: 7th Type of project: science 



Introduction
Do you filter your water prior to drinking it? Well, have you 
ever wonder how those filters work? Water filters have 
activated carbon made in two different forms; powder and 
granulated carbon. The Carbon uses the process called 
adsorption and acts like a sponge and soaks up 
contaminants in water and gases. Do you believe these 
two types of activated carbon make a difference? Well, 
that's what we're doing today!



Hypothesis
I believe that the powdered activated carbon will 
filter the water better than the granulated activated 
carbon. I believe this because powdered activated 
carbon is thinner and has a bigger surface area 
which could help absorb the contaminants faster. I 
also believe that it will work better because 
veterinarians also use powdered activated carbon 
to absorb theobromine in chocolate toxicity in 

dogs.  



Materials
● Granulated activated carbon
● Powdered activated carbon
● 90 transparent 20z plastic cup 
● Food coloring-contaminate
● Spoon 
● Tap water
● 108 coffee filters for 20z cups.
● 9 Rubber bands 
● Measuring cups
● Timer
● Paper towels 
● Scale that can measure in 0.1 g increments
● Marker
● Lab notebook



Procedure
1. Label 9 cups for your carbon. Label 3 GC for granulated carbon, another 3 PC for powdered carbon and 

finally NC for no carbon. Then under label the amount of drops for that cup (0D,2D,5D).
2. Measure 2 cups of water into 3 plastic cup (since you have 2 cups of water you must double the amount of 

coloring). So 2 drops would be 4 drops and 5 drops would be 10 drops. Pressed to label those cups bye 
there seten amount of drops. Optional: write original water sample on the cups as well.

3. Then add the certain amount of food coloring into you three cups and stir
4. After that, prepare the activated carbon. You will test three different things (granulated,powder, and no 

activated carbon) for each coloring concentration. 
5. Use a scale and weigh 3 grams of powdered carbon into 3 cups that are labeled PC and weigh 3 grams of 

granulated carbon into 3 cups labeled GC.
6.  After take 4 filters and stack them on top of eachother. Then press the filters into the top of the cup and fold 

the edges over the cup’s rim, secure with a rubber band. Do this 8 more times. Then label all cups by its 
type of carbon and food coloring concentration.

7. Now  measure ½ cup of your color solution into your carbon cups. You should have a little left for 
comparison. After put your 3 color solution into the cups containing the carbon. Set your timer for 10 
minutes and quickly stir each solution with the carbon. 

8. After 10 minutes pour the solution and the carbon into the filter. After the water has fully seeped through you 
can rate the color through 0-10, 10 being the darkest. Then do the same thing with granulated carbon and 
no carbon. 

9. Repeat this whole process 2 more times.



Pictures

Original water samples 0 drops trial 2 2 drops trial 2

5 drops of coloring trial 2 All trial 2 together Trial 3 PC gone wrong



Data

Dye concentration
        (drops) Color rating before treatment Trial 1 Trial 2 Trial 3

0 0 0 0 0

2 7 2 3 2

5 10 10 2 10

Dye concentration
         (drops) Color rating before treatment Trial 1 Trial 2

  
Trial 3

0 0 0 0 0

2 7 6 5 4

5 10 9 9 9

Carbon type:powdered                    Color rating after filtered

Carbon type: granulated                 Color rationing after filtered

Average

0

2.3

7.3

Average

0

5

9





Analysing data
As you can see from the table above, powdered activated carbon gave an average of 2.3, 
whereas the granulated carbon had a much higher color rating of five. However, when we 
increased the concentration from 2 drops to 5 drops the ratings peaked, especially for the 
powdered carbon. This is because the surface to volume ratio was exceeded. Another 
reason for the carbon coming through is the filters. There might have been fine carbon 
particles that the filter couldn’t prevent from seeping through. Therefore if I were to repeat 
this experiment I would determine which filters had the tightest weave and therefore have 
no carbon contamination altering the color rating.



Conclusion
To conclude everything that has been stated so far, Powdered activated carbon gives you 
the cleanest drinking water rather than granulated. The powdered carbon filter slower 
which increased the contact time between the contaminant and the surface of the carbon. 
Powdered carbon has more surface area than granulated carbon allowing more 
contaminates to be adsorbed. The granulated carbon filters very fast and has less of a 
surface area. This is why Granulated carbon didn’t work as well compared to the powdered 
carbon.


