[bookmark: _GoBack]Electrochemistry Homework 1: Due 10/3 in class or under my office door by 9 pm
(1) Consider an electrochemical cell consisting of two planar Pt discs at either end of a glass cylinder of length l forming two parallel plates.
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a. Assume you apply a voltage of 1 volt across the two Pt disc plates. Initially the cell is empty, i.e. evacuated. Sketch the electrostatic potential as a function of length between the two plates. You can consider this system as behaving largely like a parallel plate capacitor.

b. Now imagine you add electrolyte into the system, i.e. an aqueous salt solution. How does this change the electrostatic potential profile? Sketch the electrostatic potential. At what part in the cell does the electrostatic potential change?

c. If the electrolyte is aq. H2SO4 and you apply a 1 V difference in potential between the two electrodes, do you expect any current to flow? If so, what does this current correspond to? (faradaic? What reactions? Non-faradaic? What processes)

d. At what potential do you expect to flow significant current between the two electrodes? What faradaic reactions might you drive?

e. When current is flowing through the cell, how does this change the electrostatic potential across the cell? You should refer to Bard and Faulkner section 1.3.4. Which directions are the (positive and negative) ions and electrons flowing if you assume the right electrode is the cathode?

f. Imagine you place a reference electrode (e.g. Ag/AgCl) in the center of the cell. What would be the value of the uncompensated series resistance assuming the left electrode is the working electrode and the right electrode is the counter electrode, in terms of the cell length l, the area A of the electrodes, and the solution conductivity . (hint, you can simply consider the electrolyte cylinder as a large ionic wire)

g. Assuming A = 1 cm2, l = 1 cm,   = 100 mS/cm for 0.2 M H2SO4, at what current density (A/cm2) is the iR drop due to uncompensated resistance become significant (i.e. > 10 mV)?

h. How can you minimize uncompensated series resistance practically?
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