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COURSE SYLLABUS

Course Title :

Battery Characterization & Analysis

Credits / Hours 3

Course
Number

2B-11 [JRequired [JElective

Brief Course Description& Curriculum Objective:

The object of this course is to learn about the fundamental technology and analysis method for
Lithium-ion batteries. The electrochemical cell can convert the chemical energy directly into
electrical energy with high efficiency. All different types of the electrochemical analysis
methods, including DC and AC, and spectroscopy techniques will be introduced and reviewed in

the course.

Course Topics

Topic Content
Electrochemical Measurement _
) Basic Theory
Introduction . . . S
Exp. Techniques introduction and limitations
(3-Chapter 1)
) 1. Laplace method applied to solve Electrochemical
Exp.-Basic Theory
System

(3-Chapter 2) er . .

2. Solve the Diffusion Governing Equation

1. The Potential of Electrode

2. Current Measurement and Control
Exp.-Measurement Technique 3. Reference Electrode
(3-Chapter 3) 4. Salt Bridge

5. Electrolytic Cell

6. Types of Eelctrodes

1. Steady-State Electrochemical Process

. 2. Polarization and affecting factors
Steady-State Electrochemical EXxp. )
) 3. Controlled Current and Potential

Technique .

4. Polarization Curves
(3-Chapter 4) N

5. Kinetics Parameters

6. Forced Convection condition on RDE

1. Unsteady-State Electrochemical process
Unsteady-State ~ Electrochemical|2. Equivalent Circuit Model
Exp. Technique 3. Simplified Equivalent Circuit Model

4. Charge Transfer
(3-Chapter 5) 5. Exp. Measurement for Unsteady-State Electrochemical

process




Unsteady-State,
Current-Controlled
Electrochemical Exp. Technique

(3-Chapter 6)

1. Unsteady-State Electrochemical process

Under Charge-transfer Controlled for Constant Current
method

. Coverage percent of the Electrode Surface Study

Exp. Measurement for Unsteady-State Constant Current
Method

Unsteady-State,
Potential-Controlled
Electrochemical Exp. Technique

(3-Chapter 7)

1. Unsteady-State Electrochemical process

Under Charge-transfer Controlled for Constant Potential
method

Exp. Measurement
Potential method

for Unsteady-State Constant

Linear Scanning Sweep Method|1. Introduction for LSV

(LSV) Exp. Technique 2. Under Charge-transfer Controlled for LSV method
3. Under mass-transfer Controlled for LSV method

(3-Chapter 8) 4. Exp. Measurement for LSV method

Electrochemical Impedance )

Spectrosco (EIS) Ex 1. Introduction for EIS

Tzchni e by P 2. Under Charge-transfer Controlled for EIS method

a 3. Under mass-transfer Controlled for EIS method

4. Exp. Measurement for EIS method

(3-Chapter 10) P

Spectroscopy-Electrochemical )

) 1. Introduction of STM, EQCM, AFM
Exp.Technique .

2. Exp. Techniques of STM, EQCM, AFM

(3-Chapter 7)




