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This course covers the fundamentals of noble-metal nanomaterials and their chemistry. It emphasizes the chemical synthesis,
characterization, and applications of noble-metal nanomaterials. Students will learn the nucleation and growth processes
involved in the synthesis of noble-metal nanomaterials; the structure-dependent property of noble-metal nanomaterials; the
major properties that include physical, chemical, and catalytic properties of noble-metal nanomaterials. Students will also

undertake more in-depth courses in specialized areas within nanomaterial science and engineering.




Course keywords:
Metal nanomaterials; Nucleation Theory; Nanocrystal Structure and Property; Diffusion
— ~ BRFEERBH(Course Description)

This course covers the fundamentals of noble-metal nanomaterials and their chemistry. It emphasizes the chemical synthesis,
characterization, and applications of noble-metal nanomaterials. Students will learn the nucleation and growth processes
volved in the synthesis of noble-metal nanomaterials; the structure-dependent property of noble-metal nanomaterials; the
major properties that include physical, chemical, and catalytic properties of noble-metal nanomaterials. Students will also

undertake more in-depth courses in specialized areas within nanomaterial science and engineering.

=~ 58 FHZ (Text Books)

none

= ~ ZEEFEReferences)

1. The Science and Design of Engineering Materials, James P. Schaffer, WCB/McGraw-Hill, 2nd Edition (1999)

2. Introductory Nanoscience: Physical and Chemical Concepts, Masaru Kuno, Garland Science; the first edition (August 19,

2011)

3. Nanostructures and Nanomaterials: Synthesis, Properties, and Applications, Guozhong Cao and Ying Wang, World

Scientific, the 2nd edition (2011)

4. Recent research and review articles will also be given during the lecture

Vg ~ e85+ (Teaching Method)

In-class lectures

71~ FEBHERE (Syllabus)

1. Introduction of Metal Nanomaterials
1.1 Atomic scale structures; Crystal structures and properties

1.2 Bonding, energy levels and bands in inorganic solids




1.3 Homogenous and heterogeneous nucleation of a phase

1.4 Metal Nanomaterials - surface facet and energy

1.5 Defects and atomic diffusion in metal nanomaterials

2. General Synthesis, Characterization, and Applications of Metal Nanomaterials

2.1 Top-down approach: fabrication of metal nanomaterials

2.2 Bottom-up approach: self-assembly of metal atoms

2.3 Light microscopy

2.4 Electron microscopy

2.5 Recent development of metal nanomaterials for emerging applications

3. Colloidal Synthesis, Characterization, and Applications of Metal Nanomaterials

3.1 Colloidal science and synthesis

3.2 Classical nucleation theory versus nano-classical nucleation theory

3.3 One-pot synthesis versus seed-mediated growth

3.4 Thermodynamic versus kinetic products

3.5 Classification of different types of seeds

3.6 Growth modes and patterns

3.7 The role of surface capping agent

3.8 Oxidative etching and galvanic replacement for controlled synthesis of hollow metal nanomaterials

3.9 Bi-, and multimetallic nanomaterials

3.10 Catalytic applications




7N~ X457 Z 1% (Evaluation)
Exam: 40%

Homework: 30%

Presentation: 30%
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