REVIEW-ELECTROCHEMISTRY

1.  Sketch the voltaic cell made up of Zn metal, Pb metal, zinc nitrate and lead(II) nitrate.  Include the voltage of the cell, the direction of election flow, the anode, cathode, positive electrode, negative electrode, oxidation (include reaction), reduction (include reaction), and migration of ions from salt bridge.

2.  Sketch two electrolysis cells, one of zinc sulfate and one of potassium iodide.  Show the direction of election flow, the anode, cathode, positive electrode, negative electrode, oxidation (include reaction), reduction (include reaction).


3. Balance the following redox reactions:


(a)
S8(s)  +  NO3–(aq)  ?  SO2(g)  +  NO(g)  
acidic solution


(b)
Bi(OH)3(aq)  +  Sn(OH)3–(aq) ?  Sn(OH)62–  +  Bi(s)  
basic solution


(c)
H2O2(aq)  +  MnO4–(aq)  ?  O2(g)  +  MnO2(s)  
basic solution


(d
Sb(S)  +  H2SO4(aq) ?  Sb2(SO4)3(s)  +  SO2(g)  
acidic solution

4.
Use standard reduction potentials to predict the spontaneous reaction, if any, that occurs between the following.  If no spontaneous reaction occurs, write NR.


(a)
Mn2+(aq) + Cr2O72–(aq) + H+(aq) ?


(b)
Sn4+(aq) + Sn(s) ?

5.
Calculate ?G° and K for the spontaneous reactions in problem 4.


(a)
Mn2+(aq) + Cr2O72–(aq) + H+(aq) ?


(b)
Sn4+(aq) + Sn(s) ?

6.  
Calculate the solubility product constant for the iron(II) hydroxide, given the following information.



Fe(OH)2(s) + 2e–
? Fe(s)  +  2OH–(aq)

E° = –0.877 volts



Fe2+(aq) + 2e–
? Fe(s)


E°  = –0.440 volts

7.  
Calculate Ecell of the following cells at 25 °C.


(a)
Cr(s)|Cr3+(1.0 x 10–2 M)||Ni2+(2.0 M)|Ni(s)


(b)
Fe(s)|Fe2+(2.0 M)||Cr2O72–(1.0 M), H+(3.0 x 10–3 M), Cr3+(0.500 M)|Zn(s)

8
.
A galvanic cell consisting of a Cu versus a hydrogen electrode was used to determine the pH of an unknown solution.  The unknown was placed in the hydrogen electrode compartment and the pressure of the hydrogen gas was controlled at 1 atm.  The concentration of Cu2+ was 1 M and the E(not standard E) of the cell at 25 °C was determined to be +0.48 V.  Calculate the pH of the solution.


Cu2+(1 M) + H2(1 atm) ? Cu(s) + 2H+(? M)


9.
Consider the following half-reaction

NO3–(aq) + 4H+(aq) + 3e– ? NO(g) + 2H2O(l)


E° = +0.96 volts.  Calculate Ered when NO3– is 1 M and NO is 1 atm and the pH is;


(a)
0


(b)
2

10. 
An iron ore sample weighting 0.8500 g is dissolved in HCl(aq), treated with a reducing agent to convert all the iron to Fe2+(aq), and then titrated with exactly 28.28 mL of 0.0652 M K2Cr2O7.  What is the percent Fe, by mass, in the ore sample?


6Fe2+(aq) + Cr2O72-(aq) + 14H+(aq) ? 6Fe3+(aq) + 2Cr3+(aq) + 7H2O(l)

11. 
In the electrolysis of KCl(aq), how many liters of Cl2(g) are formed, measured at STP, by a current of 10.0 amps for 1.5 hours?  How many moles of KOH are formed in the same period?



12.
If an aqueous solution containing Pb2+ ions is electrolyzed using a current of 0.900 amps, calculate the mass of Pb(s) plated out after 50 minutes.

13. 
A certain quantity of electricity is passed through a series of solutions containing AgNO3, CrCl3, ZnSO4 and CuSO4.


a)
If 1.00 g of Ag(s) was deposited in the first solution, how many grams of metal were deposited in each of the remaining solutions?


b)
How much electricity (in coulombs) was used?


c)
If the process took place in 3.00 hours, what was the current produced by the power source?

