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#H—3 Synthetic and Preparative Methods
1.1 Ceramic method

1.2 Sol-gel method

1.3 Microwave synthesis

1.4 Precursor methods

1.5 Hydrothermal and Solvothermal methods
1.6 Chemical vapor deposition (CVD)

1.7 Chemical vapor transport

1.8 Laser ablation

1.9 Molten and Czochralski methods

1.10 Arc discharge

1.11 Electrochemical Preparation

(4 221F)




1.12 High-pressure synthesis

% —# Characterization methods for solid materials (4 i)

2.1 X-ray diffraction techniques

2.2 X-ray absorption spectroscopy

2.3 X-ray and ultraviolet photoelectron spectroscopy (XPS and UPS)

2.4 Infrared and Raman spectroscopy

2.5 Nuclear magnetic resonance (NMR) and electron spin (paramagnetic) resonance (ESR
or EPR) spectroscopy

2.6 Scanning tunneling microscopy (STM) and atomic force microscopy (AFM)

% =% Electrically conducting materials (4 %)
3.1 lonic conductors

3.2 Metallic conductors

3.3 Semiconductors

3.4 Insulators

3.5 Semimetallic conductors

3.6 Superconductors

VY # Magnetic and Dielectric Materials (4 %)
4.1 diamagnetic materials

4.2 paramagnetic materials

4.3 ferromagnetic materials

4.4 ferrimagnetic materials

4.5 antiferromagnetic materials

%5 1% Optical Properties of Solids (4 24I)

5.1 Phenomena of light through a medium

5.2 The interaction of light with atoms and molecules
5.3 Solid lasers

5.4 Optical fibers

5.5 Optical switches

5.6 Nonlinear optical properties of solids

75 Microporous and Mesoporous Materials (4 =)
6.1 Microporous Materials

6.2 Mesoporous Materials

6.3. The future of molecular sieves

#-L# Carbon Materials (4 i)

7.1 Basic concepts

7.2 Carbon allotropes: electronic structure and properties
7.3 Carbon nanotubes

7.4 Two dimensional carboceous materials




7.5 Other allotropes

% )\ZE Solid state Catalysts (2 2=f)
8.1 Basic concepts

8.2 Catalysts

8.3 Photocatalysts

8.4 Electrocatalysts

WREAH

Introduction: Precourse: General introduction

Chapter 1 Synthetic and Preparative Methods
1.1 Ceramic method

1.2 Sol-gel method

1.3 Microwave synthesis

1.4 Precursor methods

1.5 Hydrothermal and Solvothermal methods
1.6 Chemical vapor deposition (CVD)

1.7 Chemical vapor transport

1.8 Laser ablation

1.9 Molten and Czochralski methods

1.10 Arc discharge

1.11 Electrochemical Preparation

1.12 High-pressure synthesis

*IRFE T A Chapter 2 Characterization methods for solid materials

(Description) 2.1 X-ray diffraction techniques

2.2 X-ray absorption spectroscopy

2.3 X-ray and ultraviolet photoelectron spectroscopy (XPS and UPS)

2.4 Infrared and Raman spectroscopy

2.5 Nuclear magnetic resonance (NMR) and electron spin (paramagnetic) resonance (ESR
or EPR) spectroscopy

2.6 Scanning tunneling microscopy (STM) and atomic force microscopy (AFM)

Chapter 3 Electrically conducting materials
3.1 lonic conductors

3.2 Metallic conductors

3.3 Semiconductors

3.4 Insulators

3.5 Semimetallic conductors

3.6 Superconductors

Chapter 4 Magnetic and Dielectric Materials
4.1 diamagnetic materials




4.2 paramagnetic materials
4.3 ferromagnetic materials
4.4 ferrimagnetic materials
4.5 antiferromagnetic materials

Chapter 5 Optical Properties of Solids

5.1 Phenomena of light through a medium

5.2 The interaction of light with atoms and molecules
5.3 Solid lasers

5.4 Optical fibers

5.5 Optical switches

5.6 Nonlinear optical properties of solids

Chapter 6 Microporous and Mesoporous Materials
6.1 Microporous Materials

6.2 Mesoporous Materials

6.3. The future of molecular sieves

Chapter 7 Carbon Materials

7.1 Basic concepts

7.2 Carbon allotropes: electronic structure and properties
7.3 Carbon nanotubes

7.4 Two dimensional carboceous materials

7.5 Other allotropes

Chapter 8 Solid state Catalysts
8.1 Basic concepts

8.2 Catalysts

8.3 Photocatalysts

8.4 Electrocatalysts
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