Chemistry 241, 2007





Name: __________________
Exam #3, More Take Home Questions
For Reference:

Molecular Orbital Diagram for an Octahedral, 6-Coordinate transition metal complex.
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8. 
A few questions about ozone, O3. Give chemical reactions where appropriate.
a. O3 is less stable than O2. How does O3 come to exist in the upper atmosphere.

b. CFCs are implicated in destroying ozone in the upper atmosphere. Are CFC molecules highly reactive?

c. What is the active agent that leads to ozone destruction?

Explain.

9. 

Let’s talk about acid rain. There are two main sources of acid rain: S that is burned along with coal, and N that is burned in cars. 

a. Explain the chemistry behind S-based acid rain.

b. We didn’t talk much about N-based acid rain. Look it up and tell me about it.

10. Global Warming:

a. What are the two things that must be true of a gas in the atmosphere for it significantly influence the greenhouse effect?

b. Global warming: good for us, or bad for us?

11. Here’s a bunch of equations that we used when explaining global warming. Explain what each is for.
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12. We talked about three environmental problems: ozone, acid rain, and global warming. Rank them in order of importance to the world. Defend your choices.

13. 
All ions exist in aqueous solution as octahedral compounds, where the six ligands are water molecules. Consider the Cu2+ ion in water.
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Considering this complex, answer the following questions:

What species is the Lewis acid?  
_____________

What species is the Lewis base? 
_____________

What is the donor? 


_____________

What is the acceptor?


_____________

What is the charge on Cu?

_____________

What is the d-electron configuration? _____________

14. 
For each of the following compounds, give the coordination number and ligand denticity (or denticities, if needed).

a. this is a heme with an Fe atom in the center:
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Coordination Number: _________





Denticity: 

________
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b. 






Coordination Number: _________








Denticity: 

________
15. Another popular ligand in transition metal chemistry is terpyridine, abbreviated “trpy.” It’s organic line structure is given below.

a. What is the maximum denticity of

    this ligand?


________________

b. One compound containing trpy is shown 

below: Ni(trpy)Cl3-.
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How many other isomers of this compound are possible?  Explain.


c. Here is an isomer of trpy. Is it expected to 
behave similarly or differently than trpy? 
Explain in what ways it would be similar 
and in what ways it would differ.

16. 
Draw a molecular orbital diagram for Ni(NH3)62+, filling in all electrons. Note on the diagram the nature of the orbitals used on Ni, NH3, and in the complex. That is, label everything. NH3 and Ni have sigma interactions but not pi interactions.
17. Zn2+ ions are colorless in solution. Explain why this is.
16b. If Zn2+ could be oxidized to Zn3+ (it can’t, really, but if it could…) would it likely result in a colored aqueous solution?
18. Consider the compound, Ni(NH3)4Cl(SCN). The SCN ligand can potentially bond via the S-end or the N-end.
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a. Draw a constitutional isomer of this compound.





b. Draw a stereoisomer of this compound.
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