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For students undertaking this course, the aims are to:

Study the electrolye double layer and electro kinetic effects, theoreti

double layer, electrical potential and current, The migration of ions
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Module Title: Advanced electrochemistry
Module ID: CHM 438
Prerequisite (Co-requisite): Electrochemistry , CHM 334

Co-requisite: None

Course Level: 8th level
Credit Hours: 3 (2+2)
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This course is divided into two sections: The first section will cover the following topics :

The electrolyte double layer and electro kinetic effects, theoretical studies ofthe double layer,

electrical potential and current, The migration ofions ,Free energy, electrolysis, fuel cells,

polarization , Butler-Volmer equation -Tafel equation - study the mechanism of the electrode

processes.

The second section will cover the following topics :

The deposition and corrosion of metals, Theories of corrosion -Electrochemical mechanism of corrosion -

factors affecting corrosion - passivity - Flade potential - Pourbaix diagrams {nhibitors, protection of

metals. Electro kinetic phenomena.

Methods of applying metallic coating, Classification of Metallic coating .

Electroplating with more noble metal metals ,Electroplating with less noble metal metals

Electroplating of some industrial important alloys

The linear and Cyclic Voltammetry, Data Interpretation, Reversible Systems, Irreversible and

Quasi-reversible Systems, Study of Reaction Mechanisms.

Impedance Spectroscopy Principles and Applications.

laboratory : included some experiments to cover theotrical lecture.
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Study the electrolysis, fuel cells, polarization and over potential, Butler-Volmer
equation and Tafelequation .

3

4
Study The deposition and corrosion of metals, Theories of corrosion -Electrochemical

mechanism of corrosion -factors affecting corrosion - passivity - Flade potential - Pourbaix

diagrams {nhibitors, protection of metals. Electro kinetic phenomena.

5 Study the methods of applying metallic coatinS, Classification of Metallic coating

Study the electroplating with more noble metal metals,Electroplating with less noble metal

metals ,Electroplating of some industrial important alloys
6
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Knowledge the linear & cyclic Voltammetry, Data Interpretation, Reversible Systems,

Irreversible and Quasi-reversible Systems, and Reaction Mechanisms.

8 Knowledge the Impedance Spectroscopy Principles and Applications.

9 Do the experiments to cover theotrical lecture

I

On completing this course, students will be able to:

I(nowledge about the electrolysis, fuel cells, polarization and over potential , Butler-

Volmer equation , Tafel equation, electrollte double layer

Explain the Impedance Spectroscopy, Princip les and Applications and Differentiate)

Solve the unexpected problems by creative ways3

Apply the skills acquired in the academic and professional contexts related to the science of

chemistry.
4

5

6

through library and intemet and work in team to

Participate Effective in the activities of the methodology

Communicate with teacher through solve pro

by using information technology and modem computer tools and Communicate

verbally and in writing during the lecture

Leam how to search for information

blems and questions and work in groups
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Learning Outcomes:

Course Contents:
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Knowledge the mechanism of the electrode processes .

between the deposition metallic coating,and conosion of metals

Use laboratory tools and security and safety tools properly
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The electrolyte double layer and electro kinetic effects, theoretical

studies ofthe double layer, electrical potential and current, The

migration of ions and Free energy,

4 2
The electrolysis, fuel cells, polarization and over potential , Butler-

Volmer equation and Tafel equation .

I The mechanism ofthe electrode processes2

2

Mid-Term Exam I .The deposition and corrosion of metals, Theories

of corrosion -Electrochemical mechanism of corrosion -factors

affecting corrosion - passivity - Flade potential - Pourbaix diagrams -

Inhibitors, protection of metals. Electrokinetic phenomena.

4

Methods of applying metallic coating, Classification of Metallic coating .

Electroplating with more noble metal metals ,Electroplating with less noble

metal metals .

4 z

1 Methods of applying metallic coating, Classification of Metallic coatingz

2

Mid-Term Exam ll, Electroplating with more noble metal metals

,Electroplating with less noble metal metals ,and Electroplating of some

industrial important alloys .

4

The linear & cyclic Voltammetry , Data lnterpretation, Reversible Systems,

lrreversible and Quasi-reversible Systems, Study of Reaction Mechanisms
24

lmpedance spectroscopy Principles and Applications2

13
laboratory: included some experiments to cover theatrical lecture.(Practical)
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