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Fall, 2019
email: James.Rusling@uconn.edu
Web site: http://web2.uconn.edu/rusling/
CHEM 5336 - ELECTROANALYTICAL CHEMISTRY

TEXT: A. J. Bard and L. R. Faulkner (B&F), "Electrochemical Methods", 2nd Ed., Wiley: N. Y., 2001, and supplemental materials (on-line link: 
http://alraziuni.edu.ye/book1/Laboratories/Electrochemical%20Methods%20-%20Fundamentals%20and%20Applns%202nd%20ed%20%20-%20A.%20Bard,%20L.%20Faulkner%20(Wiley,%202001)%20WW.pdf

Lecture Topic

READING ASSIGNMENT
 1. Introduction; Faradaic and non-Faradaic events
B&F, Ch. 1 (Read Ch. 2)

 2. Kinetics of Electron Transfer

B&F, Ch. 3

3. Mass Transport to and from Electrodes

B&F, Ch. 4, Appendix A & B

4. Potential Step Methods, Chronocoulometry

B&F, Ch. 5 & 7


5. Potential sweep methods: Cyclic Voltammetry
B & F Ch. 6

6. Solid electrodes, ultramicroelectrodes

B&F, Ch. 5 & handouts

7. Pulsed Potential Methods; Square Wave

B & F Ch. 7, 9

Voltammetry, Hydrodynamic Voltammetry

8. Electrochemical Impedance

B & F Ch. 10

9. Electrolysis, Controlled-Potential and Current

B & F Ch. 11 and 8 (pp 305-310)

 9. Adsorption and electroactive-film-coated electrodes;
B & F Ch. 13, 14, bioelectrochemistry, biosensors
10. electrochemical pathways: coupled homogeneous reactions 
B & F Ch. 12

CHEM 5336 - EXAMINATIONS AND ASSIGNMENTS


DATES  (tentative)
% of grade

First week assignment
due Sept. 5


5%
First exam (in class) 
October 10


15%


Mid-term Exam
Nov 14 


30%


Short Term project
choose topic before end Oct 12 

5-page paper
due   27 Nov.


20%


Final Exam 

end of semester (optional)


30% 


Term project: Discuss with me before choosing. Project may be 

(a) a critical analysis of a recent (since 2012) high profile research paper in electrochemistry) 5 pages maximum).

(b) A computer based project involving digital simulation of voltammetry or pulsed voltammetry (B & F, Appendix B) using a packaged program. The computer project requires a final report and results summary, and must be directed toward a narrowly defined goal.


Free voltammetry simulation/fitting Programs; chose one and learn how to use it, hsre’ one example, you can search for others as well
http://lem.ch.unito.it/chemistry/esp_manual.html
Chem 336 Special Project Guidelines:

1. YOUR OWN WORK, in your own words, using your own diagrams. Five (5) pages absolute maximum including diagrams. 

2. Do not copy graphs, diagrams or text from papers directly – this is illegal without the author’s and copyright holders written permission. Do not copy text unless it is put in quotation marks and referenced. You paraphrase the discussion in your own words, and use the reference.

3. If your project is a review, it should present a critical discussion. Begin with an overview putting the topic into a general scientific context. Then discuss major results and their meaning, and what is good about the approach, and what is not so good or even incorrect. 
4. If you choose to present a project  on simulations, your project should have a goal, e.g. to observe the influence of coupled chemical reactions or to demonstrate how to experimentally estimate a rate constant.

5. Papers not following these rules will be downgraded or not be accepted
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CHEM 336 - ELECTROANALYTICAL CHEMISTRY
Useful Supplementary Textbooks and Monographs

· Joseph Wang, Analytical Electrochemistry; 

http://books.google.com/books?id=ZgUa4WbLMKkC&sitesec=reviews0 Reviews
John Wiley and Sons, Apr 28, 2006 

* J. O'M. Bockris and A. K. N. Reddy, "Modern Electrochemistry"; Vol. II,  Plenum, N. Y., 1973.

* A. M. Bond, "Modern Polarographic Methods in Analytical Chemistry"; Marcel  Dekker, 1980.

* Fleischmann, M.; Pons, S.; Rolison, D. R.; Schmidt, P. P.  "Ultramicroelectrodes", Datatech Systems: North Carolina, 1987.

* P. H. Reiger, "Electrochemistry"; Prentice-Hall, N. J., 1987.

J. T. Stock and M. V. Orna (Eds.) "Electrochemistry, Past and Present", ACS  Symposium Series, No. 390.

P. T. Kissinger and W. Heineman, "Laboratory Techniques in Electroanalytical  Chemistry", Marcel Dekker, 1984.

M. H. Baizer and H. Lund, "Organic Electrochemistry" 2nd Ed. Marcel Dekker,


1983 (3rd Ed.. 1991)

A. Fry., "Synthetic Organic Electrochemistry"; Harper & Row, 1972.

A. Fry and W. E. Britton (Eds.) "Topics in Organic Electrochemistry" Plenum


Press, 1986.

R. N. Adams, "Electrochemistry at Solid Electrodes"; Marcel Dekker,


1969

D. T. Sawyer and J. T. Roberts, "Experimental Electrochemistry for Chemists",   Wiley, 1974.

A. J. Bard (Ed.), "Electroanalytical Chemistry", Vols. 1-21, Marcel Dekker.

A. J. Bard and H. Lund, "Encyclopedia of Electrochemistry of the Elements",  Vols. 1-15, Marcel Dekker.

F. Vydra, K. Stulik, and E. Julakova, "Electrochemical Stripping Analysis",


Ellis Horwood, 1976.

S. Srinivasan, Y. Chizmadzhev, J. O'M. Bockris, B. E. Conway, E. Yeager,  "Comprehensive Treatise of Electrochemistry"; Vols 1-15, Plenum Press.

Journals featuring Electrochemical Research

• Analytical Chemistry

• ChemElectroChem

• Electroanalysis

• Electrochemistry Communications

• Journal of Electroanalytical Chemistry

• Electrochimica Acta

• Journal of the Electrochemical Society

• Journal of American Chemical Society
• ACS Sensors
• ACS Nano
• Journal of Analytical and Bioanalytical Chemistry

Assignment for First Week; Due September 5 by 11 AM at the latest
Your Name ________________________________________

READ Chapters 1 (all) and 2 (pages 44-54) in A. J. Bard, L. R. Faulkner, "Electrochemical Methods", 2nd Ed.; Briefly (in < 2 sentences) answer the following questions. Please submit your answers as word or PDF file by email to James.Rusling@Uconn.edu
; should be no more than one typed page
1. Give a specific example of  (a) a Galvanic electrochemical cell; (b) an electrolytic electrochemical cell.

2. What is Faradaic current?

3. What is non-Faradaic current?
4. State and briefly define the two main modes of mass transfer in most modern experiments with electrolytic cells in solutions of a supporting electrolyte, e.g. 0.1 M NaCl
5. Why is cell resistance important in electrolytic experiments?

6. How is the Gibbs free energy related to a half-cell reaction

7. Write the Nernst equation, define terms, and describe its applications
8.  Define reversibility of an electrochemical reaction

