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Discussion Questions:

1. What was the research problem that these scientists were attempting to solve?

2. Why look for new materials?  What prior approaches have been used to tackle this problem and what are their limitations?

3. The formula for KMS-1 given in the paper is K2xMnxSn3-xS6•2H2O.  Imagine that you are trying to describe this material to an introductory chemistry student.  How do you explain what the unconventional molecular formula means?  Assign the oxidation states in this material.

4. Consider the powder X-ray diffraction data presented in Figure 2.  Explain how X-ray diffraction was used to characterize the ion-exchange products.  How do the shifts in diffraction peaks correspond to the proposed ion-exchange chemistry?  What is the evidence for the existence of two different hydrated phases in the case of the Pb2+ exchange product?  How does the Cd2+ exchange product differ from the others and how was this difference detected experimentally?

5. Consider the data presented in Figures 2d and 3a.  What did the authors measure experimentally to obtain these figures and how did they analyze the data to produce these plots?  What conclusions did they draw from these results?

6. What is the driving force for the observed preferences in ion-exchange?  

7. Explain how this paper is an application of hard-soft acid-base theory.

