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Course Description

The development of materials marks significant milestones in the evolution of human society.
Materials science is an interdisciplinary field that integrates materials, chemistry, physics, and
more. Solid-state chemistry, which focuses on discovering new structures, substances, and
materials, aims to guide the design and synthesis of new materials at the atomic and molecular
levels. It serves as the foundation and precursor for numerous high-performance materials. The
School of Materials Science and Engineering at Shanghai Jiao Tong University is dedicated to
cultivating forward-thinking talents with a solid foundation in materials science and engineering.
To further strengthen the school's philosophy of combining fundamental education with innovative
spirit, this course, "Chemistry of Inorganic Solid Materials," leverages the instructors'
comprehensive knowledge and research experience in solid-state chemistry, solid-state physics,
and materials science, transforming research achievements into advantages for graduate education.

This course covers the fundamental theories and cutting-edge developments in the chemistry of
inorganic solid materials. It discusses the design theories and structure-property relationships of
solid materials across multiple scales, including atomic, molecular, and crystal structures. The
course extends to the latest advancements and practical applications in material development. By
integrating fundamental theories with the latest developments in the field, students will gain a
comprehensive understanding of the basic theories, physicochemical properties, and preparation
and characterization methods of inorganic solid materials. They will also become familiar with the
forefront research outcomes and trends in the field, broadening their professional horizons. The
course aims to cultivate well-rounded talents with a solid professional foundation and innovative
thinking, adhering to the principles of strong foundation, practical application, and pursuit of
innovation.
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1. Introduction to Inorganic Solid Chemistry (2 hours)
1.1 Overview of Inorganic Solid Chemistry
1.2 Frontier Fields in Inorganic Solid Chemistry

2. Fundamentals of Crystal Structure and Properties (4 hours)
2.1 Overview of Chemical Bonds

2.2 Electronic Structure

2.3 Crystal Structure

2.4 Structure-Property Relationships

3. Synthesis Methods of Inorganic Solid Materials (6 hours)

3.1 Basic Principles of Inorganic Chemical Reactions and Classical Synthesis Methods
3.2 Topological Synthesis Methods

3.3 Synthesis Methods under Extreme Conditions

4. Chemical Regulation and Functional Enhancement of Inorganic Solid Materials (10
hours)

4.1 Concept of Dual Structure Functional Regions and Packing Factor Model

4.2 Pressure Regulation of Structure and Functional Enhancement

4.3 Defect Regulation of Structure and Functional Enhancement

4.4 External Field Regulation of Structure and Functional Enhancement

5. Structural Design and Application of New Inorganic Solid Materials (10 hours)
5.1 Basic Principles of Structural Design for Multifunctional Complex Compounds
5.2 Structural Design of Quantum Materials

5.3 Structural Design of Superconducting Materials

5.4 Structural Design of Electroenergy Materials

5.5 Chemical Bond Construction of Energy-Carrying Molecules
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e  Write a research paper
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Requirements . .

e Based on the knowledge acquired from the course and the fundamental theories of
inorganic solid chemistry, students are required to write a paper focusing on the structural
design and performance optimization of inorganic materials.
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Chemistry of Inorganic Materials, authored by Lin Jianhua and Jing Xiping, published by Peking
R University Press.
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