Virtual Lab Project  - Cyclic voltammetry simulation and interpretation. 
Please prepare this report as you would an experimental project showing simulation data as well as thoughtful interpretation to answer questions below.
You can use EC-Lab for the simulation, the same software used to collect your data, (go to: analysis, general electrochemistry, CV sim). You’ll need to select “E” for the mechanism, then setup of the cell and sweeps appropriately on both tabs. You may need to exit and reopen the simulation window to edit all the parameters. The software is simple to use, but does not show the concentration gradients evolving in real time as did the software shown in class.
http://www.bio-logic.net/softwares/ec-lab-software/#1461666531286-9f792007-63fe
By right clicking on the curve generated by the simulation you can “save data file as” and then make plots with multiple data files in each. You can then simply right click on the graph and copy it to paste it in your report.

Note #1: you may also be interested in an older CV simulation program that actually shows the concentrations profiles evolving with time. The program only seems to run on windows XP, however:

https://blogs.uoregon.edu/boettcherlab/files/2016/02/vtlcv10-1m922ct.zip
Note #2: You may find a recent J. Chem. Ed. article on cyclic voltammetry valuable:
https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.7b00361
Plot and interpret CV curves for an electrochemical system, O + e ( R, to answer the following questions. The initial concentration of R is 0 mM and that of O is 1 mM. Eo for the half reaction is 1 V vs. NHE. Set the sweep rates and sweep window appropriately to see the data of interest.
1. The rate constant, scan rate and Nernstian electrode response: Simulate CV curves at a scan rate of 0.1 V s-1. Assume  = 0.5 and that the diffusion coefficients for both species (O and R) are the same and equal to 10-5 cm2 s-1. Make sure to scan well past the peak potential (i.e. ~ 0.3 V) before reversing the potential sweep. You should see both oxidation and reduction waves in your scan.
a. What does it mean for an electrode reaction to be Nernstian?

b. How does the value for the standard rate constant k° affect the shape of the CV curve? Qualitatively explain your results.
c. What rate constant is needed for the resulting CV to appear Nernstian? (show this graphically). Qualitatively explain your results.
d. How does increasing the scan rate affect the CV curves when (i.) the electrode reaction is Nernstian, and (ii.) When the electrode reaction is not Nernstian? Does this make sense?
2. The effects of You collect CV curves at a scan rate of 0.1 V s-1. You no longer assume  = 0.5.

a. What is the definition of 
b. What is the effect of on the CV curves? How does it depend on k° and the scan rate? Qualitatively explain your results.
3.  The standard potential. You collect CV curves at a scan rate of 0.1 V s-1. You can assume  = 0.5. Often, the average of Ep,a and Ep,c (the anodic and cathodic peak potentials, respectively) is taken as the standard potential (Eo). It is common to measure Eo in this fashion.
a. What is the definition of Eo? Before running any experiments, do you expect Eo to depend on  k°, or the relative diffusion coefficients?
b. Run several simulations to determine how  k°, and the relative diffusion coefficients affect the value of (Ep,a - Ep,c)/2 that one might use to extract Eo. Explain your results.
c. When one uses (Ep,a - Ep,c)/2 to extract Eo what assumptions are you making? Is there a way you can tell if these are good assumptions or not?
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