Electrochemistry Homework: Pourbaix Diagrams
(1) Write a generalized form of the Nernst Equation for the following half reaction occurring in a dilute aqueous solution. What is the dependence of E on pH?

aA + mH+ + ze− = bB + xH2O
(2) Use the following standard free energies of formation (in kJ mol-1) to draw the Pourbaix diagram for Ni at a total Ni concentration of 1 M. Write each equilibrium/Nernst expression. Check to make sure your Pourbaix diagram is correct by comparing to a literature source. Note that all species possible may not appear on the Pourbaix diagram.
(Gºf (Ni) = 0

(Gºf (Ni2+) = -45.7
(Gºf (Ni(OH)2) = -446.9
(Gºf (NiOOH) = -316.9
(Gºf (NiOH+) = -227.3
(Gºf (HNiO2-) = -350.0
(Gºf (HOH) = -237.2
(Gºf (H+) = 0

(3) Use the freeware software available at https://sites.google.com/site/chemdiagr/download in order to calculate Pourbaix diagrams (predominance area diagrams) for Cu and Co. Download the Java version or use the computer in our laboratory that has it installed. Use “Database” to select the components of the diagram (e-, H+, metal ion). Save and open in “Spana” to make the diagram.  Go to Run, Make a diagram. Select diagram type = Predominance Area.  Check the box “use Eh”. Then click the make a diagram button. (note: if you have problems read the instructions/help). Turn in the diagrams with your homework.
Use the generated Pourbaix diagrams to answer the following questions:

(a.) Cu2O has been investigated as a semiconductor for solar water splitting (using light to simultaneously drive the water reduction and water oxidation reactions). At what pH is Cu2O stable at the potentials needed for water oxidation? At what pH is it stable at the potentials needed for water reduction to hydrogen gas?

(b.)  Cobalt Oxide is a well-known water oxidation catalyst (i.e. it coated on electrodes to increase the kinetics of oxidizing water to oxygen). Under what pH conditions would you expect the oxide to be stable?
