Electrochemistry Homework 6 – Kinetics
(1) You are researching new electrocatalysts for water oxidation. You run the water oxidation reaction in 1 M KOH, as is typical in the literature. You use a 1 M KOH Hg|HgO reference electrode, which is 0.1 V vs. NHE. You measure the following voltages as a function of the steady-state current density.

	j (A cm-2)
	V vs. Hg|HgO

	1.00E-06
	0.46

	1.00E-05
	0.50

	1.00E-04
	0.54

	1.00E-03
	0.58

	1.00E-02
	0.62


a. Calculate the overpotential, , relative to the standard potential for water oxidation in 1 M KOH at each current density. 

b. What is the exchange current density (jo) for this catalyst? 
c. What is the Tafel slope in units of mV / decade?
d. Water oxidation is a 4e- process that involves absorbed intermediates. It is therefore a multistep reaction. 3.5.7-3.5.10 describe a general case where there are multiple electron transfers in an overall n-electron redox process and one of the steps is rate limiting.  The derivation is a bit complicated, but the net result is given in 3.5.48. The Tafel slope describes the electrochemical mechanism.
Using the Tafel slope you calculate in c., how many electrons are transferred prior to the rate determining step (n’ in equation 3.5.8)? You may assume α = 0.5. Show your reasoning.
