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Carbon for water treatment (teacher guide to exercises and experiments) 

 

AIM 

 

 For students to appreciate that providing clean water for people to drink is one of the biggest 

global challenges facing our world 

 For students to appreciate that one way to remove pollutant from our water is to use activated 

carbon – this is used in many pond filters  

 For students to appreciate that activated carbon is carbon with lots of small pores, and a very 

high surface area. If adsorbs pollutants, and if the carbon is not very porous it won’t adsorb 

pollutants 

 For students to appreciate that although activated carbon works well, it can be too expensive for 

large-scale water treatment in developing countries, and therefore researchers are trying to 

develop new types of cheap, available porous carbon materials 

 

 

EXPERIMENT QUESTIONS– answer guide for teachers 

 

1. Activated carbon will remove the colour from the solution much faster than the BBQ charcoal 

 

2. This will vary, but is approximately 2 g. 

 

3. In our experiment, using methylene blue solution, we found that 2 g of activated carbon was 

needed to remove almost all the blue colour. 

 

We know that the methylene blue solution contains 0.001 g per 100 mL and so 2 g of 

activated carbon adsorbed 0.001 g of methylene blue. 

 

This corresponds to 0.0005 g of methylene blue per gram of carbon. 

 

The relative formula mass of methylene blue is 320 gmol
-1

. 

 

This means that 0.0000016 moles (or 1.6×10
-6

 mol) of methylene blue is adsorbed. 

 

This might not seem very much, but consider how many molecules of methylene blue this 

represents. We can use Avogadro’s number (6.02×10
23

 mol
-1

) to work this out. 

 

1.6×10
-6

 × 6.02×10
23

 = 9.6×10
17

 molecules 

 

4. Activated carbon adsorbs dyes as they are small, neutral molecules that can fit into the pores 

of the activated carbon. Compounds that are less water soluble are more likely to be 

adsorbed, and compounds that have less charge are more likely to have affinity for the 

carbon, rather than the water (polarity). 

 

5. Different dyes will have different sizes/charges, and and will adsorb differently to the 

activated carbon. Shop bought food dyes and coloured drinks will contain a lot of colourless 

compounds in the water, which will adsorb but not decolour the solutions. 

 


