
Electrochemistry and the Nernst Equation Problem 

 

1. The measured electromotive force (EMF) for the cell 

Pt(s)|H2(g, p = 1 atm)|H+(aq, a = 1)||Cu2+(aq, a = 1)|Cu(s) 

is +0.337 V. Write down the cell reaction and calculate the value of DG° for this reaction. 

 

2. For the following hypothetical cell, 

Al(s)|Al3+(aq)||Cu2+(aq), Cu+(aq)|Pt(s) 

at 298 K: 

 (i)  State the cell reaction. 

 (ii)  Give the Nernst equation for the cell. 

 (iii)  Calculate the cell EMF when 

  (a) aAl3+ = aCu2+ = aCu+ = 1.0 

  (b) aAl3+ = aCu2+ = aCu+ = 0.1 

The  standard electrode potentials are: 

 E°Cu+|Cu2+ = +0.15 V 

 E°Al|Al3+ = –1.61 V 

 

3. At 298 K, the EMF of the cell shown below is +0.84 V. 

Pt(s)|Fe2+(aq, a = 1), Fe3+(aq, a = 1)|| Ce4+(aq, a = 1), Ce3+(aq, a = 1)|Pt(s) 

 (i) Define what is meant by the standard EMF of the cell. 

 (ii)  Write down the cell reaction and the Nernst equation for the cell. 

 (iii) Calculate the equilibrium constant for the cell reaction at 298 K. 

 

4. From the following standard electrode potential data, calculate the solubility product (Ksp) 

of AgI at 298 K. 

  AgI(s) + e–  ⇌  Ag(s) + I–(aq)  E° = –0.152 V  

  Ag+(aq) + e–  ⇌  Ag(s)   E° = +0.800 V 

 

5. For the electrochemical cell 

Pt(s)|H2(g, p = 1 atm)|HCl(aq, a = 1)|AgCl(s) 

The EMF at temperatures near 298 K obeys the following equation: 

 E°/V = –0.00558 + 2.6967 x 10–3T – 8.2299 x 10–6T2 + 5.869 x 10–9T3 



Where T is the absolute temperature measured in K. Calculate DG°, DH° and DS° for the 

reaction at 298 K 

 

6. Consider the cell 

Pt(s)|H2(g)|HCl(aq)|AgCl(s)|Ag(s) 

for which E° = +0.2225 V at 298 K. If the concentration of HCl is such that the measured cell 

potential is +0.385 V when the pressure of H2 gas is one atmosphere, what is the pH of the 

solution? 

 

7. For the reduction of ClO4– to ClO3– the standard electrode potential under alkaline 

conditions is +0.37 V, while under acidic conditions it is +1.20 V. 

Write a balanced half-cell reaction for each reduction and deduce the value for the ionic 

product of water, Kw. 

 

8. In a fuel cell, hydrazine, N2H4, is oxidized to nitrogen, and oxygen is reduced to water. 

The standard electrode potentials for the reduction of N2 to N2H4 and of O2 to H2O at 298 K 

are –1.155 V and +0.401 V, respectively, both under alkaline conditions. 

 (i) Write a balanced equation for both of the half cell reactions under alkaline 

conditions. For the cell reaction where the hydrazine electrode is on the left, calculate the 

standard EMF of the cell at 298 K. 

 (ii) In a practical cell the concentrations of N2H4 and OH– are 0.5 M and 1.0 M, 

respectively, and the pressure of O2 and N2 are 0.2 bar and 0.8 bar, respectively. Use the 

Nernst equation to estimate the cell EMF at 298 K, assuming all activity coefficients are 

unity. 

 

9. Calculate the standard electrode potential for the aqueous couple  

[Fe(ox)3]3–(aq)/[Fe(ox)3]4–(aq) 

from the following data (298 K), where ox2– refers to the oxalate anion, C2O42–: 

  Fe3+(aq) + e–  ⇌  Fe2+(aq)   E° = +0.770 V 

  Fe2+ (aq) + 3 ox2–  ⇌  [Fe(ox)3]4–(aq) K = 1.7 x 105 

  Fe3+ (aq) + 3 ox2–  ⇌  [Fe(ox)3]3–(aq) K = 2.0 x 1020 

 

 



Table 1 Standard Reduction Potentials 

(Harvey, D. 2000. Modern Analytical Chemistry, USA : McGraw-Hill.) 

 

 

 

 

 

 

 

 



Table 1 Standard Reduction Potentials – continued  

(Harvey, D. 2000. Modern Analytical Chemistry, USA : McGraw-Hill.) 

 

 

 

 

 



Table 1 Standard Reduction Potentials – continued  

(Harvey, D. 2000. Modern Analytical Chemistry, USA : McGraw-Hill.) 

 

 

 

 

 



Table 1 Standard Reduction Potentials – continued  

(Harvey, D. 2000. Modern Analytical Chemistry, USA : McGraw-Hill.) 

 

 


