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COURSE SYLLABUS

Course Title :
Battery

Polymer Electrolyte Membrane Synthesis and its Application in Lithium-ion

Credits / Hours 3

Course
Number

[JRequired [JElective

Brief Course Description& Curriculum Objective:

The course offers the graduate student to learn the fundamental theory and technology
of polymer electrolyte membranes (PEM) as the separators using in lithium-ion batteries.
The characteristic properties of the polymer electrolyte membranes will be introduced
and discussed. The types polymer-bases and preparation method of polymer electrolyte
markedly affect the charactersitic properties of PEM. Some applications for PEMs in LIB
will be covered in detail. The next generation advanced polymer LIB is also reviewed.

Course Topics

Topic

Content

Polymer Electrolyte Membranes
Introduction

(1-Chapter-1)

o bk~ w0 RE

Introduction

Physical/chemical Properties of Polymer

PEO Polymer Electrolyte

Solute Effect on Polymer Electrolyte Membranes
lonic Transport Mechanism in Polymer Electrolyte
Membranes

6. Transfer Number for Polymer Electrolyte
Membranes
1. Lithium lon Battery Theory
Development of Polymer )
L 2. Polymer LIB basic Theory
Lithium-ion Battery .
3. Development and Classification of Polymer LIBs
4. Polymer LIB Structure and Theory
(2-Chapter 1)
Classification of Solid-State Polymer Electrolyte
Structure of Solid-State Polymer Electrolyte
i lonic Transport Model
Solid-State  Polymer Electrolyte PEO
Membranes

(2-Chapter 2)
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Single-ion Transport model
Others-Organic/Inorganic Polymer Electrolyte
Solid Salt Electrolyte

Electrolyte/Electrode Interface




1. Classification of Gel-type Polymer Electrolyte
2. Plastilizer in Gel-type Polymer Electrolyte
3. PEO Polymer Electrolyte
Gel-Type Polymer Electrolyte
4. PAN Polymer Electrolyte
Membranes
5. PMMA Polymer Electrolyte
6. PVDF and PVDF-HFP Polymer Electrolyte
(2-Chapter 3) i
7. Preparation Methods of for Polymer Electrolyte
Membrane
Li-ion Battery including Polymer
Electrolyte Membranes 1. Application with Positive Electrodes
2. Application with Negative Electrodes
(2-Chapter 4&6)
Polymer Li-ion Battery] 1. Configuration of Polymer Li-ion Batteries
Manufacture and Properties| 2. Preparation Process for Polymer Li-ion Batteries
Analysis 3. The Formation and Electrochemical Properties
Measurement for Polymer Li-ion Batteries
(2-Chapter 8) 4. Safety Problems of Polymer Li-ion Batteries
1. Charge/discharge modes for Polymer Li-ion
Charge/Discharge  Behavior for Batteries
9 . g 2. Charge/discharge Behavior for Polymer Li-ion
Polymer Li-ion Battery .
Batteries
3. Charge/discharge for Polymer Li-metal Batteries
(2-Chapter 9) . .
4. Charge/discharge Behavior for Large Format
Polymer Li-ion Batteries
Application Fields for Polymer| 1. Electronic Devices Applications
Li-ion Batteries 2. Transportation Applications, EV, ES,etc.
3. Air Space Applications
(2-Chapter 10) 4. Medical and Energy-storage Applications




