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Course Description

The course of materials electrochemistry covers the basic characteristics of
electrochemical interface, electrochemistry thermodynamics, electrochemical
kinetics, battery electrochemistry, electrochemical deposition, electrochemical
oxidation, electrocatalysis and nano-electrochemical applications. The course will
teach the fundamentals of electrochemistry, the electrochemical process and
parameters closely related to material science, the electrochemical methods, and the
application of electrochemistry in the field of materials. The research frontier of
electrochemical materials will also be introduced. The course focuses on the
combination of theory and practical application. Through the case studies, the
students can fully realize the importance of electrochemistry in the field of materials.
After the study of this course, students are expected to understand and master the
knowledge and application of electrochemical materials, build a solid theoretical
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foundation for their subsequent research on materials and electrochemistry, and have
the capabilities to analyze and solve the practical problems.
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1. Characteristics of the electrode/electrolyte interface:
Electrocapillarity effect, Electrical double-layer capacitance, 2 Incl
Structure of electrical double layer, Potential at zero charge, class
Adsorption at the electrode / solution interface.
2. Thermodynamics of electrochemistry: Interphase
potential and electrode potential, electrochemical 4 In class
equilibrium.
3 Kinetics of electrode reactions: Electrode polarization, 6 In class
Electrode Processes, Kinetics, Multistep mechanisms
4. Electrochemical batteries, Voltammetric characteristics,
Charge/discharge mechanism, Parameters and 4 Incl
electrochemical measurements of batteries, Introduction of 1l class
S C I typical batteries.
(English) 5. Anodization : Electrochemical oxidation processes,
Syllabus Electrochemical polishing, Anodization, Electrochemical 2 In class
polymerization
6. Electrodeposition: Electrodeposition of metals and alloys,
. . .. 4 In class
Nucleation and growth, under potential electrodeposition.
7. Electrocatalysis : Fundamental of electrocatalysis ,
Electrocatalysts , Hydrogen evolution reaction, Oxygen 2 In class
evolution reaction, Oxygen reduction reaction.
8. Electrochemistry of nanomaterials: Electrochemistry at ) In class
nanoscale
9. Industrial electrochemistry: Electrochemical metallurgy,
Electrolysis of aluminium, Electrochemical purification of 2 In class
metals
10. Experlment (practice): scientific experiment or factory 4 Out class
practice
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At the end of the course, the students are expected to understand electrochemical fundamentals

HEF T SR and master the el.ec.trochemical rpethods to study materials in the fields of battery,

(English) electrqplatmg, anodizing and catalysis. The assessment and grade are as follows:

. 1. Discussion = 15%
Requirements 2. Quiz=35%

3. Final examination = 50%
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