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Introduces modern electrochemical methods from a theoretical and practical perspective. Fundamentals of the
electrode/solution interface, interfacial electron transfer and mass transport are covered, and their application to a variety
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Chemistry 514-Electrochemical Methods
PROSPECTIVE COURSE OUTLINE

Dr. Michael H. Schmidt
schmidt@csusm.edu

321 Science Hall 2
760-750-4138

Course Description: Introduces modern electrochemical methods from a theoretical and
practical perspective. Fundamentals of the electrode/solution interface, interfacial
electron transfer and mass transport are covered, and their application to a variety of
modern electrochemical techniques is demonstrated. Prerequisites: CHEM 401 and
CHEM 416.

Student Learning Outcomes:

e Students will be able to choose the correct electrochemical method for obtaining
particular information from an electrochemical system, and be able to derive this
information from raw data.

e Students will be able to explain, in clear written English, with diagrams or
mathematics where appropriate, why particular electrochemical methods are well
suited to obtaining certain kinds of information from an electrochemical system.

e Students will be able to explain, in clear written English, with diagrams or
mathematics where appropriate, fundamental concepts of electrochemistry such as
the double layer, electrochemical potentials, mass transport, and interfacial
electron transport.

Prerequisite: CHEM 401 and CHEM 404.

Textbooks: Allen J. Bard, Larry R. Faulkner; Electrochemical Methods: Fundamentals
and Applications, 2" Edition. New York: John Wiley & Sons, 2000. (B&F)

Course Activities: Students will do graded homework for each week.
There will be a written take-home midterm exam and a take-home final exam.
An end-of-semester term paper of roughly 10 pages will involve students applying

concepts of the course to published literature. This assignment fulfills the All-University
Writing Requirement.



Grading Scheme:

# of Items Pts. Per Item Total Points
Homework 15 10 150
Term Paper 1 50 50
Midterm Exam 1 100 100
Final Exam 1 100 100
400

Anticipated schedule: (subject to change)

Lectures Topies Readings, B&F
Week 1 Introduction to Electrodes, Cells, Chapter 1
Potentials and Currents
Week 2 Potentials and Cell Thermodynamics Chapter 2
Week 3 Electron Transfer Kinetics Chapter 3
Week 4 Electrochemical Instrumentation Chapter 15
Week 5 Migration and Diffusion; Chapter 4
Cottrell equation 5.1;5.2
Week 6 Sampled Current Voltammetry 5.4-5.6
Week 7 Potential Sweep Methods Chapter 6
Week 8 Potential Sweep Methods Chapter 6
Week 9 Polarography and Pulse Methods Chapter 7
Week 10 Polarography and Pulse Methods Chapter 7
Week 11 Rotating Disk Electrode Techniques Chapter 9
Week 12 Flow Electrolysis, Stripping Analysis11.6; 11.8
Week 13 AC techniques Chapter 10
Week 14 Double-Layer Structure and Adsorption Chapter 13
Week 15 Chemically Modified Electrodes Chapter 14



