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COURSE SYLLABUS

Course Title :

Li-ion Battery Technology

Credits / Hours 3

Course
Number

1B-02 BRequired [JElective

Brief Course Description& Curriculum Objective:

The course learns about the fundamental principle of Li-ion battery (LIB). The contents of the
course include the review of electrochemical cells, primary battery, and secondary battery. The
Li-ion battery topics are the materials and chemistry of cathodes and anodes. Also, it will cover
the new development of the next generation advanced Li-ion battery and some practical potential

applications.

Course Topics

Topic

Content

Review of Positive Electrode for
LIB
(Chapter 2)

Recent Cathode Materials

Structure of Cathode Material
Electrochemical Characterization

Problems of Cathode Materials

Recent Progress of Cathode Materials in LIB

Carbon Anode Material
(Chapter 3)
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Staging Phenomena of Li-GIC
Solid-Electrolyte-Interface Film Formation

Correlations of Carbon’s Structure and Electrochemical
Performance

Li+ Diffusion in Carbon

Carbon with Extra-high Capacity

Thermal Safety

Structure Modification of Carbon

Practical Carbon Anode Materials (Natural Graphite,
Synthetic Graphite, Hard Carbon)

Role
Additives
(Chapter 4)

assigned Electrolytes:

No ok~ wDd R

Introduction

Role-assigned Electrolyte

Anode Passivation Film Forming Agent
Cathode Protection Agents

Overcharge Protection Agents

Wetting agent

Flame Retardant Agents




1. Basic Relationship
Carbon-conductive Additives for|2. Graphite Powders
LIB 3. Carbon Black
(Chapter 5) 4. Graphite or Carbon Black?
5. Carbon Conductive Additives with Fibrous Morphology
1. Introduction
PVDF-related Materials for LIB  |2. Electrochemical Stability of Polymer
(Chapter 6) 3. Physical Properties of PVDF
4. Product Range of KF Polymer
1. Cell Design
2. Fabrication of Cylindrical and Prismatic Cells
Production Process for Fabrication |3. Cylindrical Cell Fabrication
Of LIB 4. Prismatic Cell Fabrication
(Chapter 8) 5. Polymer Cell Fabrication
6. Formation and Aging
7. Safety
Poly-anionic ~ Cathode  Active|l. First Generation 4-V Cathode
Materials 2. Second-Generation  Cathodes (Nasicon, Olivine,
(Chapter 9) Phophates, Borates
1. Past and Future of Electrolyte
) 2. Functional Electrolyte
Functional Electrolyte for LIB ) .
(Chapter 19) 3. Secon.d Generation Functlo.nal Electrolytes
4. Functional Electrolyte Designed for Cathode Electrode
5. Other Functional Electrolytes
1. Market
2. Separator Requirement
LIB’s separator 3. Separators for LIB
(Chapter 20) 4. Separator Development
5. Separator Test
6. Future Direction
1. Polymer Electrolyte for LIB
2. Dry Polymer Electrolyte
Polymer Electrolyte and Polymer
Battery 3. Get-Type .Polymer Electrolyte |
4. Commercial Polymer Battery using pure polymer
(Chapter 21)
electrolyte

o

Li-Polymer Battery using gel polymer electrolyte

A Novel Hard-Carbon Optimized
to Large Size LIB
(Chapter 22)

. Structure and Electrochemical

Introduction
Characteristics of a
Novel Hard Carbon




