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COURSE SYLLABUS

Course Title :  Advanced Electrochemical Engineering

Course : :
Credits / Hours 3 1B-01 BRequired [ ]Elective
Number

Course Description

Ph. D. students can learn about some fundamental and advanced concepts and
principles of electrochemistry and applications such as electrophoresis,
corrosion, electro chromic displays, electro-analytical sensors, batteries, and
fuel cells. Also covering electroplating of metals and the large-scale production
of Al and chlorine. The basic principle of the electrochemistry and methods
discussed in the course.

Textbook: "Electrochemical Method-fundamentals and applications™, A.J. Bard and L.R.
Faulker. Wilev (2001, 2).

Course Topics

Topic Content
Introduction and review for|l- Electrochemical cell and reactions.
Electrode process 2. Faradaic and nonfaradaric processes. _
3. Factors affect the rate of electrochemical reactions.
(Chapter 1) 4. I\/Iasg trans_fgr controlled reactior_ls _
5. Semi-empirical treatment nernstian reactions.
Potential and Thermodynamics|l. Electrochemical thermodynamics.
of cells 2. Interfacial Potential difference.
3. Liquid Junction Potentials.
(Chapter 2) 4. Selective Electrodes.
Kinetics of Electrode|l. Review of Homogeneous Kinetics.
Reactions 2. Essentials of Electrode Reactions.
3. Bulter-Volmer Model.
(Chapter 3) 4. Multi-step Mechanism.
Mass transfer by Migration and_l' ngera% Mass Transfer Equations.
] . 2. Migration.
Diffusion 3. Mixed Migration and Diffusion near active
(Chapter 4) electrode.
4. Diffusion.
1. Overview of Step Potential Experiments.
_ _ 2. Step Potential under diffusion control
Basic Potential Step methods (Cottrell Eqn.).
(Chapter 5) 3. Diffusion-Controlled currents at ultra-micro
electrode.
4. Sampled-current voltammetry.
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Potential Sweep methods

(Chapter 6)

Linear Sweep Voltammetry (LSV) method.
Nernstian (Rev.) Systems.

Totally Irreversible System.

Quasi-rev System.

Cyclic Voltammetry (CV)

Controlled Current Techniques

(Chapter 8)
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Controlled-Current method.

General Theory Controlled-Current methods (Sand
Eqn. )

Reversal Technique.

1. Theo. Treatment of Convective systems.

Hydrodynamic methods 2. Rotating Disk Electrode (RDE, Levich Eqn.).
Diffusion through a stagnant gas film.

(Chapter 9) . . .

3. Rotating Ring and Disk Electrode (RRDE).

4. Transient at the RDE.

1. AC Impedance.
The Concepts of AC Impedance|2- I[nterpretation of the Faradaic Impedance.
methods 3. Kinetics Parameters from AC impedance

(Chapter 10)

measurements.
Electrochemical Impedance Spectroscopy (EIS.
AC Voltammetry.

Bulk Electrolysis methods
(Chapter 11)

A e S

Classification of Techniques.

Bulk Electrolysis.
Controlled-potential method.
Controlled-current method.
Electrometric End-point detection.




