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(course  [I'(Eng) This course provides the fundamental science of electrode kinetics in
description) | g ectrochemistry. Based on thermodynamics, kinetics (mass transport and interfacial
reaction), the correlations among potential (V), current (1), and time (t) are analyzed.
It will be helpful for the analyses and the applications of fuel cells, Li ion cells,
electrochemical syntheses, electrolytic deposition, and corrosion.

()

(course

ng.
obj ectives) %)

Introduction and Overview of Electrode processes

Potentials and Thermodynamics of Cells

Kinetics of Electrode Reactions

Mass Transfer by Migration and Diffusion

Controlled Potential Microelectrode Techniques — Potential Step

Controlled Potential Microelectrode Techniques — Potential Sweep Methods
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(prerequisites)

(course no.) (course name) (relation to the current course)
/ / /
(teaching ethodol e (discussion & ffab visit (remote/web
methodoloay) (methodology) (teaching) e (exp./fab visit) teting) (sum)

1
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(credit distrib.) 8 8

(hour distrib.)
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/
(cour se content and homewor k/tests schedule)
/
(week) (subject and content) (homework and tests) (remark)
01 Introduction and Overview of _
3-5 exercises
02 Electrode Processes
03 Potentials and Thermodynamics of
04 Cells
05 N ,
06 Kinetics of Electrode Reactions
07 Mass Transfer by Migration and
08 Diffusion
09 Midterm Examination
0 ,  Reading related J.
- Basic Potential Step Methods :
11 Papers
12 _ Reading related J.
Potential Sweep Methods
13 Papers
14 . - Reading related J.
- Controlled-Current Techniques :
15 Papers
16 Techniques Based on Concepts of Reading related J.
17 Impedance Papers
18 Terminal Examination
(evaluation)
1. Midterm Examination: 50%( 60%, 40%)
2. Terminal Examination: 50%( 70%, 30%)
Examination:
(textbook)

"Electrochemical Methods, Fundamentals and Applications' 2nd ed., J. Bard and L. R. Fanlkner, John
Wiley & Son, Inc.(2001)

(other references)

J. O'M. Bockrisand A. K. N. Reddy, “Modern Electrochemistry ” Vol. 1, Plenum Publishing (1977)

(teaching aids & teacher'swebsite)

Projection slide files or power point files.
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( )
(relation to educational objective of materials engineering department)
1
To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2.
To train materials technology students for independent thinking, innovation, and practical skills
3.
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4,
To incul cate multifarious values and cosmopolitan worldview
5.
To implement educational programs in eco-materials technology
( )
(relation to educational core abilities for materials engineering department)
(A)
Specialized knowledge in Materials science and Engineering
(B)
Ability to plan and execute a research project
©
Ability to write journal articles
(D)
Ability to do innovative thinking and independent problem solving
(E)
Ability to work in an interdisciplinary setting
P
A fineinternational scope and general concept of eco-material
(G)
Ability in leadership, management, and organization
(H)
Ability for life-long learning
Q)

Professional ethicsin Science and Engineering
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| M M M M M
Introduction and Overview of Electrode 1 0 1 1
Processes
Potentials and Thermodynamics of Cells 1 1 0 1 1
Kinetics of Electrode Reactions 1 1 0 1 1
Mass Transfer by Migration and Diffusion 1 1 1 1 0
Basic Potential Step Methods 1 1 1 1 1
Potential Sweep Methods 1 1 1 1 1
Controlled-Current Techniques 1 1 1 1 1
Techniques Based on Concepts of 1 1 0 1 1
Impedance
(%) 100% 88% 50% 100% 88%

1.

2. 1 0

3. 1
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( )
A B C D E F G H [
| M M M M M M M M M
Introduction and Overview of 1 1 1 1 1 1 1 1 1
Electrode Processes
Potentials and 1 1 1 1 1 1 1 1 1
Thermodynamics of Cells
Kinetics of Electrode 1 1 1 1 1 1 1 1 1
Reactions
Mass Transfer by Migration 1 1 1 1 1 1 1 1 1
and Diffusion
Basic Potential Step Methods 1 1 1 1 1 1 1 1 1
Potential Sweep Methods 1 1 1 1 1 1 1 1 1
Controlled-Current Techniques 1 1 1 1 1 1 1 1 1
Techniques Based on Concepts 1 1 1 1 1 1 1 1 1
of Impedance
(%) 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%

1.

2. 0

3. 1




