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(course
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1. To understand the relation between the physical chemistry of solid surfaces and
the nanostructures.
2. To understand synthesize of OD nanostructures.
3. Tounderstand synthesize of 1D nanostructures.
4. To understand synthesize of 2D nanostructures.
5. To understand specia nanomaterials.
6. To understand nanostructures fabricated by physical techniques.
To train student to have the ability of presentation.
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(course
description) | (Eng.) The aim of this course is to introduce the fundamentals and technical

approaches in synthesis, fabrication and processing of 0D, 1D and 2D nanostructure.
Then, discusses various physical technigques for the fabrication of nanostructures. At
last, the synthesis of various special nanomaterialsis discussed.
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(week) (subject and content) (homework and tests) (remark)
01 Introduction
02 Surface energy
03 Chemical potential as a function of
surface curvature
04 Electrostatic stabilization
05 Steric stabilization
06 Nanoparticles through
homogeneous nucleation
07 Nanoparticles through Midterm presentation
heterogeneous nucleation Group #1
08 Kinetically confined synthesis of Midterm presentation
nanoparticles Group #2
e _ Midterm presentation
09 Epitaxial core-shell nanoparticles
Group #3
Midterm presentation
10 Spontaneous growth
Group #4
_ Midterm presentation
11 Template-base synthesis
Group #5
_ Midterm presentation
12 Fundamentals of film growth
Group #6
_ Midterm presentation
13 Vacuum science
Group #7
14 Physical vapor deposition
15 Chemical vapor deposition
16 Atomic layer deposition
17 Special nanomaterials
Nanostructures fabricated by , ,
18 i : Final presentation
physical techniques
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Guozhong Cao, Nanostructures & nanomaterials - Synthesis, properties & application, Imperid
College Press (2004).
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To provide interdisciplinary know-how and training on materials properties, processing, and

applications
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To train materials technology students for independent thinking, innovation, and practical skills
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To cultivate the spirit of teamwork and the capacity of integrated cooperation
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To inculcate multifarious values and cosmopolitan worldview
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To implement educational programs in eco-materials technology
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Speciadized knowledge in Materials science and Engineering
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Ability to plan and execute a research project
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Ability to write journal articles
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Ability to do innovative thinking and independent problem solving
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Ability to work in an interdisciplinary setting
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A fineinternational scope and general concept of eco-material
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Ability in leadership, management, and organization
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Ability for life-long learning
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Introduction 0 0 0 0 1 1 0 1 0
Surface energy 1 0 0 0 0 1 0 1 0
Chemical potential as a function of 1 0 1 0 1 0
surface curvature ° ° 0
Electrostatic stabilization 1 0 0 0 0 1 0 1
Steric stabilization 1 0 0 0 0 1 0 1 0
Nanoparticles through homogeneous 1 0 1 0 1 0
nucleation ° ° 0
Nanoparticles through heterogeneous 1 0 1 0 1 0
nucleation ° ° !
Kinetically confined synthesis of 1 0 1 0 1 0
nanoparticles ° ° !
Epitaxial core-shell nanoparticles 1 0 0 0 1 1 0 1 0
Spontaneous growth 1 0 0 0 1 1 0 1 0
Template-base synthesis 1 0 0 0 1 1 0 1 0
Fundamentals of film growth 1 0 0 0 1 1 0 1 0
Vacuum science 1 0 0 0 1 1 0 1 0
Physical vapor deposition 1 0 0 0 0 1 0 1 0
Chemical vapor deposition 1 0 0 0 0 1 0 1 0
Atomic layer deposition 1 0 0 0 0 1 0 1 0
Special nanomaterials 1 0 0 0 0 1 0 1 0
Nanostructures fabricated by physical 1 0 1 0 1 0
techniques ° ° 0
23 (%) 94% 0% 0% 0% 44% 100% 0% 100% 0%




