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Cage for nuclear waste (teacher guide to exercises and experiments) 

 

AIM 

 

 For students to observe the ion exchange properties of zeolite  

 For students to appreciate that radioactive ions can also be exchanged into the zeolite 

pores, in order to trap nuclear waste 

 

 

EXPERIMENT QUESTIONS– answer guide for teachers 

1. Solution A, the control solution will be more blue in colour than solution B, as copper(II) 

ions have exchanged with sodium(I) ions from the zeolite in B, so there is less copper(I) 

in the solution. (Copper(II) ions in solution form [Cu(H2O)6]
2+ hexa-aqua complexes, 

which are blue.) 

2. The zeolite powder (which is white initially) will take on a blue colour, as copper is 

trapped in the pores. This demonstrates that Cu2+ ions from the solution have exchange 

with colourless Na+ ions in the zeolite pores, making the solid blue in colour. 

3. Na+ ions. Every Cu2+ ion exchanges with 2 Na+ ions, to balance charge and keep the 

whole zeolite structure neutral. Also, water from the solution can enter the pores. 

4. Solution C will look red, and is approximately pH 3. Once zeolite is added and the 

solution is swirled, the pH will increase, because H+ ions from the citric acid solution will 

exchange with Na+ ions in the zeolite, reducing the concentration of H+ ions in solution, 

and therefore increasing the pH.  

5. The pH will increase, because H+ ions from the citric acid solution will exchange with Na+ 

ions in the zeolite, reducing the concentration of H+ ions in solution, and therefore 

increasing the pH.  

6. Eventually the zeolite becomes saturated, as all the pores are filled with Ca2+ and Mg2+ 

ions, and therefore the filter stops removing these ions from the water. In order to 

regenerate the filter, it needs to be flushed with salt to exchange all the Mg2+ and Ca2+ 

ions back with Na+ ions. 

7. Contaminated water containing radioactive cations, such as Cs+ ions can be passed 

through zeolite-type structures, to exchange with Na+ ions, and trap the radioactive ions 

within the solid structure. The problem is that the ions are mobile and can easily be 

exchanged out again, and can be leached back out of the structure. Therefore the ions 

need to be permanently entrapped within the cage structure, after they have been 

exchanged in. 

 

 

 


