ELECTROCHEMISTRY REVIEW

1.  Recall the definition of oxidation and reduction in terms of electrons. 

2.  Understand and recall the definition of standard electrode potential. 

3.  Understand and recall how to construct a cell diagram (line notation) and draw a diagram (picture) of the apparatus needed. 

4.  Recall the conditions that standard electrode potentials are measured under.
5.  Understand the nature and purpose of a salt bridge. 

6.  Be able to predict the likelihood or otherwise of chemical reactions using standard electrode potentials and understand how those predictions may not prove to be accurate. 

7.  Understand and use the Nernst equation. 

8.  Understand the relationship between Gibbs free energy, equilibrium constant and Ecell, and be able to perform related calculations.

9.  Understand electrolysis and be able to perform quantitative calculations relating to it.

Practice.
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1.  Question One refers to the diagram above.

a. Label the salt bridge, anode, and cathode in the diagram in the appropriate box.  Write a balanced net ionic equation for the galvanic cell below.

b. Calculate the standard potential for the cell depicted.

c. Label the direction of electron flow for the spontaneous reaction.

d. What purpose or function does the salt bridge serve, and how does it accomplish this task?

e. Calculate the standard free energy change for the reaction depicted in question one and describe how ∆G° and E° relate to spontaneity.
2. A piece of copper wire with a mass of 6.50g is submerged into 0.350L of 0.500M silver nitrate solution.  The reaction is allowed to proceed until 1.00g of silver metal has been removed from solution and deposited onto the surface of the copper metal.
a. Write the balanced net ionic equation for this scenario.

b. When the reaction is stopped, what will be the mass of the remaining copper wire?

c. If the reaction was allowed to run to completion, which reactant would be in excess?  By how much?

d. If a galvanic cell were created based upon the above net ionic reaction, what would its standard potential be?

e. Suppose the galvanic cell mentioned in (d) were not set up under standard conditions, but with silver and copper ion concentrations of 0.500M and 0.112M, respectively.  What would the new cell potential be is the reaction was run at 25°C?

3. a.  Calculate the value of ∆G° for the standard cell reaction, Zn(s) + Cu2+ (1.0M) → Cu(s) + Zn2+ (1.0M).  

b.  One half cell of an electrochemical cell is made by placing a strip of pure zinc in 500mL of 0.10M ZnCl2 solution.  The other half cell is made by placing a strip of pure copper in 500mL of 0.010M Cu(NO3)2 solution.  Calculate the initial voltage of this cell when the two half cells are joined by a salt bridge and the two metal strips are joined by a wire.

c.  Calculate the final concentration of copper ion, Cu2+ in the cell described in part (b) if the cell were allowed to produce an average current of 1.0amp for 3 minutes and 13 seconds.

4. A solution of CuSO4 was electrolyzed using platinum electrodes by passing a current through the solution.  As a result, there was a decrease in both [Cu+2] and the solution pH; one electrode gained in weight, a gas evolved at the other electrode.
a. Write the cathode half reaction that is consistent with the observations above.

b. Write the anode half reaction that is consistent with the observations above.

c. Sketch an apparatus that can be used for such an experiments and label the necessary components.

d. List the experimental measurements that would be needed in order to determine from such an experiment the value of a faraday.
