1.  Calculate the theoretical potential needed to initiate the deposition of Tl2O3 from a solution that is 4.00 X 10-3 M in Tl+ and buffered to a pH of 8.00. The solution is also made 0.0 10M in Cu2+, which acts as a cathode depo​larizer. For the process
Tl2O3(s) + 3H2O + 4e- ↔  2Tl+ + 6 OH​-

Eo = 0.020 V
2.  Calculate the initial potential needed for a current of 0.078 A in the cell
Co | Co2+ (6.40 X 10-2 M) || Zn2+ (3.75 X 10-3 M) | Zn
if this cell has a resistance of 5.00 Ω.  (-0.913)
3.   Copper is to be deposited from a solution that is 0.200 M in Cu(II) and is buffered to a pH of 4.00.  Oxygen is evolved from the anode at a partial pressure of 740 torr. The cell has a resistance of 3.60 Ω the temperature is 25°C. Calculate

a) the theoretical potential needed to initiate deposition of copper from this solution.

b) the IR drop associated with a current of 0.10 A in this cell.

c) the initial potential, given that the overvoltage of ox​ygen is 0.50 V under these conditions.
d) the potential of the cell when [Cu2+] is 8.00 X 10-6, assuming that IR drop and O2 overvoltage remain un​changed.

4.  Nickel is to be deposited on a platinum cathode (area = 120 cm2) from a solution that is 0.200 M in Ni2+ and buffered to a pH of 2.00. Oxygen is evolved at a partial

pressure of 1.00 atm at a platinum anode with an area of 80 cm2. The cell has a resistance of 3.15 Ω the tempera​ture is 25°C. Calculate
.

a) the thermodynamic potential needed to initiate the deposition of nickel.

b) the IR drop for a current of 1.10 A.

c) the current density at the anode and the cathode. 

d)  the initial applied potential, given that the over​ voltage of oxygen on platinum is approximately 0.52 V under these conditions.

e) the applied potential when the nickel concentration has decreased to 2.00 X 10-4 M (assume that all variables other than [Ni2+] remain constant).

5.  A solution is 0.150 M in Co2+ and 0.0750 M in Cd2+. Calculate

a) the Co2+ concentration in the solution as the first cad​mium starts to deposit. (4.2 X 10-6 M)
b) the cathode potential needed to lower the Co2+ con​centration to 1 X 10-5 M. ( -0.425 V)
6.  A solution is 0.0500 M in BiO+ and 0.0400 M in Co2+ and has a pH of 2.50.

a) What is the concentration of the more readily reduced cation at the onset of deposition of the less reducible one?

b) What is the potential of the cathode when the concen​tration of the more easily reduced species is 1.00 X 10-6 M?
7.  Electrogravimetric analysis involving control of the cath​ode potential is proposed as a means for separating BiO+ and Sn2+ in a solution that is 0.200 M in each ion and buffered to pH 1.50.

a) Calculate the theoretical cathode potential at the start of deposition of the more readily reduced ion.

b) Calculate the residual concentration of the more readily reduced species at the outset of the deposition of the less readily reduced species.

c) Propose a range (vs. SCE), if such exists, within which the cathode potential should be maintained; consider a residual concentration less than 10-6 M as constituting quantitative removal.

8.  Halide ions can be deposited on a silver anode via the reaction

Ag(s) + X- ↔ AgX(s) + e​

a) If 1.00 X 10-5 M is used as the criterion for quantita​tive removal, is it theoretically feasible to separate Br- from I- through control of the anode potential in a solution that is initially 0.250 M in each ion? (impossible)
b) Is a separation of CI- and I - theoretically feasible in a solution that is initially 0.250 M in each ion? (feasible)
c) If a separation is feasible in either (a) or (b), what range of anode potentials (vs. SCE) should be used?

9. Calculate the time needed for a constant current of 0.961 A to deposit 0.500 g of Co(II) as

a) elemental cobalt on the surface of a cathode (28.4 min)
b) Co3O4 on an anode  (9.47 min)
10.  A 0.1516 g sample of purified organic acid was neutralized by the hydroxide ion produced in 5 min and 24 sec by a constant current of 0.401 A.  Calculate the equivalent weight of the acid (the mass of the acid that contains 1 mol of protons).  (112.6 g/eq)
At a potential of -1.0 V (vs SCE), CCl4 in methanol is reduced to CHCl3 at a mercury cathode:

2 CCl4 + 2 H+ + 2 e- + 2 Hg(l)  ↔ 2 CHCl3 + Hg2Cl2(s)
At -1.80 V, the CHCl3, further reacts to give CH4;

2 CHCl3 + 6 H+ + 6 e- + 6 Hg(l)  ↔   2 CH4 + 3 Hg2Cl2(s) 

A 0.750 g sample containing CCl4, CHCl3, and inter organic species was dissolved in methanol and electrolyzed at -1.0 V until the current approached zero.  A coulometer indicated that 11.63 C were required to complete the reaction.  The potential of the cathode was adjusted to -1.8 V.  Completion of the titration at this potential required an additional 68.6 C.  Calculate the percentage of CCl4 and CHCl3 in the mixture.  (2.471 % CCl4 and 1.854% CHCl3)









