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COURSE SYLLABUS

Course Title : Carbon Material Preparation and Its Application on LIB

Credits / Hours 3

Course
Number

2B-02 [JRequired [JElective

Brief Course Description& Curriculum Objective:

The course offers the graduate student to learn the fundamental theory and technology
of carbonaceous materials as the anode in lithium-ion batteries. The characteristic
properties of the carbonaceous materials will be introduced. The surface modification
method for the carbon material is very important; it also include in the course. The
carbon material applied in EDLC and supercapacitors is also covered. The next
generation anode material in LIB like graphene is also reviewed.

Course Topics

Topic Content
L _ 1. Introduction
Principle of Electrochemistry and ) .
) 2. Electrochemical Cell Characteristics
Electrochemical method ) )
3. Exp. Testing of Materials
(Chapter 1) )
4. Testing Lab. Cell
1. Introduction
Structure and Texture of Carbon|2. Carbon Families
materials 3. Formation of Carbon Materials
(Chapter 2) 4. Nano-texture in the Graphite Family
5. Microtexture in Carbon Materials
Carbide-derived  Carbons  and|1l. Introduction
Templated Carbons 2. Carbide-derived Carbon
(Chapter 3) 3. Templated Carbon
1. Fundamental of Adsorption
Porous Texture of Carbons . .
2. Adsorption Theory and Analysis Method
(Chapter 4) . o
3. Assessment of Pore Size Distribution
4. Small-angle X-ray Scattering
1. Carbon Surface Chemistry
Surface Chemical and|2. Impact of Surface Chemistry on Electrochemical
Electrochemical  Properties of]  Behavior
Carbons 3. Charge Storage
(Chapter 5) 4. Electro-sorption
5. Oxygen Reduction




1.
Electronic Structure of Graphite2

and Related Materials
(Chapter 6)

Band Structure of Graphite
Electronic ~ Structure  of
Compounds

Nano-graphene and Nano-graphite

Graphite  Intercalation

Electrical Double-layer Capacitors
and Pseudocapacitors
(Chapter 8)

Introduction

Principle and Properties of Electrochemical Capacitors
EDLC

Carbon Materials in Pseudo-capacitors

Asymmetric System

Carbon in Batteries and Energy
Conversion Devices
(Chapter 10)

Introduction

Primary Batteries
Lithium Batteries
Rechargeable Batteries
Ultra-capacitors

Carbon Materials in Lithium-ionn
Batteries
(Chapter 7)
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Introduction and Market Dimension of LIBs
Electrochemical Properties of LIBs

Carbon as Conductive Additives in Positive Electrode
Structure and  Electrochemical Performance of
Electroactive Carbons

Electrode Engineering

Commercial Negative Electrode Materials

7. Technological Aspects of Complete Cells




