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Cages for nuclear waste 
 

AIM 

To observe ions exchanging from solution into the zeolite cavities of molecular sieves 

 

YOU WILL NEED 

 

 glass conical flasks  

 2% w/v copper(II) sulfate solution  

 0.1% w/v citric acid (aq) solution  

 universal indicator solution 

 Zeolite A powder (4 Å molecular sieve 

powder) 

 measuring cylinder (for 50 mL) 

 stirring rod 

 plastic Pasteur pipette 

 test tubes / vials 

 spatula 

 filter

 

 

PROCEDURE 

Part 1: Ion exchange of Cu2+ ions 

Measure out 50 mL of copper sulfate solution into two glass conical flasks, labelled A and B. Keep 
flask A as a control solution. Add 1 g of zeolite powder to solution B, and swirl the solution, 
continually for 5 min. Leave the solution to settle and move on to part 2. 

Part 2: Ion exchange of H+ ions 

Measure out 100 mL of citric acid solution into a beaker, and add 0.5 mL of universal indicator into 
the solution. Stir the solution, and note the colour and pH of this solution. Divide the solution into 
two glass conical flasks, labelled C and D. Keep flask C as a control solution, and add 1 g of zeolite 
powder to the solution, and swirl for 1 min. Note the colour change that you observe. Leave the 
solution to settle for 5 min. 

Observations: 

Without disturbing the settled solutions (B and D) note what you observe in each case. Carefully 
remove 2 mL of solution A and solution B (without disturbing the solid at the bottom) into separate 
test tubes / vials, and compare the colours. Finally, scoop out some of the solid from the bottom of 
solution B, onto some filter paper, and observe its colour. 
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QUESTIONS 

1. Look at solutions A and B. When copper(II) ions are present in water, they have a blue 
colour. Compare the colour of the solutions taken from A and B – what do you notice? 

2. Looking at the zeolite that has settled in solution B, what colour is this? What does this tell 
you about where the copper ions have gone from the solution? 

3. What has replaced the Cu2+ ions from the zeolite, in this ion exchange experiment? 

4. Looking now at solutions C and D – what is the pH of solution C? What is the pH of solution 
D? pH is a measure of H+ concentration, as the pH gets lower, the concentration of H+ 
increases. Which solution contains more H+? 

5. Can you explain what has happened to the solution in terms of ion exchange with the 
zeolite? 

6. We have zeolites in the water filters in our dishwashers to ‘soften water’. As the hard water 
runs through the filter, Ca2+ and Mg2+ ions exchange with Na+ ions in the filter. Why do you 
think we have to add dishwasher salt (NaCl) to the filter every so often? 

7. How do you think zeolites could be used to clean up nuclear waste in contaminated water? 
Once the zeolites have swapped all their Na+ ions with radioactive ions, what do you think is 
the main problem that we need to overcome? 

 


