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1. Describe briefly or calculate:

a) A glass/calomel electrode system was found to develop a potential of –0.0142 V when used with a buffer of pH 6.00.  With an unknown solution the potential was observed to be –0.2004 V.  Calculate the pH of the unknown solution.

b) Calculate the potential of copper electrode immersed in 0.0250M in Cu(NH3)42+ and 0.128M in NH3.  ((4 for Cu(NH3)42+ is 5.62x1011, and E0(Cu2+/Cu) = +0.337 v) 
c) Calculate pCrO4 when the cell potential is 0.402 v.  (SCE((Ag2CrO4(sat’d), CrO42-(xM)(Ag), E0(Ag2CrO4/Ag) = 0.446 v)
d) Describe how a mercury electrode could function as an electrode for the first kind and an electrode for the second kind for EDTA.
2.
Draw the standard calomel electrode

3.
a.
Nitrous acid and sulfuric acid are two major pollutants in the atmosphere, what reaction between the two acids would you expect?


b.
What is the equilibrium Constant (Keq) of the reaction?  For simplicity take [H+] = 1M



HNO2 + H+ +e-  (  NO(g) + H2O

E0 = +1.00 v


SO42- + 4H+ +2e-  (  H2SO3(g) + H2O
E0 = +0.172 v
4.
Draw the titration curve for the oxidation/reduction reaction of potassium permanganate KMnO4 0.1M with 25ml ferrous ions (Fe2+) 0.01M?  For simplicity assume a constant [H+] = 1M
E0 (Fe3+/Fe2+) = +0.771 v
E0 (MnO4-/Mn2+) = +1.51 v
5.
Describe using electrochemical methods how you would analyze the following systems:

a.
Quantitatively determine the composition of a mixture of Br-, F-, and Ca2+?  Name two errors introduced by such methods.

b.
A mixture of HCl and CH3COOH

c.
An alloy of Zn and Cu, 

E0(Zn2+/Zn = -0.763 v)
E0(Cu2+/Cu = +0.337 v)
