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COURSE SYLLABUS

Course Title : Nano-Technology and Battery Material Synthesis Technique

Credits / Hours 3

Course
Number

[JRequired [JElective

Brief Course Description& Curriculum Objective:

The purpose of this course is to let graduate students understand many
nano-materials be able to applied in Lithium ion battery to enhance the
electrochemical properties. Also, the curse will introduce all kinds of nano
technologies to prepare nano cathode material and nano anode material. The
nano materials became primary important for the next generation advanced LIBs.

Course Topics

Topic Content
1. Specific Energy Density
2. Discharge Rates
Electrochemical Performance|3. Cycle-life performance
Studies of LIBs 4. Storage Life
(4-Chapter 3) 5. Temperature Effect
6. Failure Mechanism
7. Treatment Mthods
Battery’s ~ Materials  Property
i 1. CV method
Studies
2. EIS method
(3-Chapter 1) . )
3. Galvanostatic method (Capacity vs. Power)
Material Synthesis Method:

Solvation or Hydrothermal Method
1)

(1-Chapter 3)

Preparation of Layered LiMnO; cathode material
Preparation of Olivine LiFePO4 cathode material

Material Synthesis Method: High
Temperature Solid-State Method
)

(1-Chapter 3)

Preparation of Spinel LiMn204 cathode material
The Factors Effect on the Solid-State Processes for
preparation Battery’s Materials

Material Method:

Sol-Gel

Synthesis
Method (3)

(1-Chapter 3)

Preparation of Sol-gel Precursors

. The Conversion of Sol-Gel Processs
3. The Dry Process for the Sol-Gel




Material Synthesis Method-Low
Temperature Solid-State Method

(4)

(1-Chapter 3)

1. The Basic Theory
2. The Mechanism of Low Temperature Solid-State

Method

Material Synthesis Method:
Electrochemical Method (5)

(1-Chapter 3)

Preparation of PANI conductive polymer
Preparation of Polythiophene conductive polymer
Preparation of LiCoO2 cathode material

Material Synthesis Method:

1
Mechanical-Activation Method (6)
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(1-Chapter 3)

N

Basic and Fundaments of Mechanical-Activation
Method

Preparation of Cathode’s Materials

Battery’s Material ~ Modification

Method:

(1-Chapter 4)

o gk~ w

Surface Modification
Doping Anion or Cations
Mechanical Activation
Formation of Passive Film




