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#4279 * This course introduces the principles and applications of

Course electrochemistry. Lecture contents in the principal part would cover

Objectives electrochemical systems, thermodynamics, potentials, electrodes,

electrical double layer, mass transport and kinetics. Several commonly
used electrochemical measuring techniques would be introduced. Lecture
contents in the application part would cover the corrosion science and
the principles of battery. In corrosion science section, contents
would involve forms of corrosion, the passivity, the corrosion control
and case studies in nuclear power plants. Students are expected to (1)
Understand core concepts of electrochemistry, including
thermodynamics, kinetics, and mass transport. (2) Familiar with
electrochemical measurement techniques (cyclic voltammetry (CV) and
electrochemical impedance spectroscopy (EIS)) and data interpretation.
(3) Able to identify and analyze different types of corrosion and
corrosion mitigation strategies.
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Outline of
Lectures

- Week 1-7: principles of electrochemistry: Electrochemical systems,
thermodynamics, Nerst equation, half-cell, electrode, potential,
Pourbaix diagram, electrical double layer. Mass transport, exchange
current density, reaction current density, mixed potential theory,
polarization

- Week 8: Midterm Exam, covering materials from week 1-8

- Week 9-10: Measurements techniques: Instrumentals, polarization
?E?33 cyclic voltammetry (CV), electrochemical impedance spectroscopy
- Week 11-15: Corrosion: Forms of corrosion, passivity, corrosion
control, cases in nuclear power plants

- Week 16: Final Exam, covering materials from week 10 to 15
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Eie Principles of Electrochemistry, J. Koryta, J. Dvorak, and L. Kavan, 2nd
Textbooks Ed., John Wiley & Sons, 1993, West Sussex, England.
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