In-class Questions – Electrochemistry

1.  Define what is meant by oxidation and reduction.

2.  Define what is meant by an oxidizing and reducing agent.  Give a good example of each.

3.  Define what is meant by a half-reaction.

4.  Give an example of a half-reaction and determine whether a half-reaction can be an equilibrium expression.  Why or why not?


































Chemical Energy

Now let's think about chemical energy (otherwise known as the Gibbs energy and denoted by G).  A bottle of pure A has some amount of chemical energy.  A bottle of pure B has some amount of chemical energy.  A solution of A in water that is 2 Molar has some amount of chemical energy as does a solution of B in water that is 2 Molar.

1.  Do you think that those four examples have the same or different chemical energy?

2.  How would you measure or determine the absolute chemical energy of those four systems?

3.  Now consider a situation in which A reacts to produce B.  

					A  ,  B
When will the chemical energy of that system achieve its lowest value?

4.  Draw a plot of G versus the mole fraction of A and B in which the situation

[A] + [B] = 2 Molar 

is always satisfied, and the reaction of A to produce B has a fairly large equilibrium constant. 
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5.  What would the plot look like if the reaction had a fairly small equilibrium constant?

6.  Why do we need to define something called the standard state?

7.  What does it mean for the difference in chemical energy (G) to be positive or negative? 



Electrochemical Cells

1.  Describe what you know about an electrochemical cell.

2.  What species are involved in the conduction of electricity in an electrochemical cell?

3.  What is the purpose of a salt bridge?  What would you put inside a salt bridge?

4.  Describe two types of situations that would result in the irreversibility of an electrochemical process.







Use of the Nernst Equation

Potassium dichromate reacts with Fe(II) to produce Cr(III) and Fe(III).  

A) What is the standard state potential and K for this reaction?

B) What is the cell potential if one half-cell is made up with 1.50 M potassium dichromate and 0.30 M chromium(III)nitrate hexahydrate in 1.00 M nitric acid and the other half cell is made up with 0.050 M iron(III)chloride hexahydrate and 0.10 M iron(II)chloride tetrahydrate?

C)  What is the cell potential if the chromium half-cell were operated at a pH of 7 instead of using 1 M nitric acid?
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