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Introduction to nanomaterials science and nanotechnology. Quantum confinement effect. Quantum well,

quantum wire and quantum dot. Tunneling effect. Geometric structures. Mechanical, thermal, electrical,

magnetic, optical, catalytic properties of nanomaterials and applications.
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(Synthesis and Fabrication of Nanomaterials)
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Syntheses of nanomaterials. Sol-gel, polymerization and radiation processes. Fabrications and

applications.
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(Thermodynamics and Kinetics of Nanomaterials)

nnvesgamamans AndgammaraniuazauduiussuINamERS QuWamARSIBIUAY gunarAnS
add gauvmamaniuily wwuamipgnia Unngmssivuddutasnuily madeuignie

Laws of thermodynamics. Thermodynamic potential and thermodynamic relation. Thermodynamics of
surface. Statistical thermodynamics. Nanothermodynamics. Phase diagram. Transport phenomena in

nanomaterials. Phase transition.
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(Structure and Properties of Materials)

InssassoznoulazRusEsEnINeael lassadwedlansuariesdn fnd auninsaotuazauda Audunus
seranguUiniuazlasiaiandn Tassadugania lassaiisveamedwes audvesianiiiedtos mmuduiussewing
lassainuazanUivesian

Atomic structure and interatomic bonding. Structure of metals and ceramics. Defect. Two and three
dimensional symmetry. Relationship between space group and crystal structure. Microstructure. Structures

of polymer. Related properties of materials. Relationship between structure and properties of materials
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Principle of practical safety. Risks in laboratory. Emergency response. Risk assessment. Handling of
hazardous chemicals. Chemical inventory and storage. Storage and disposal of waste. Practical work under

inert atmosphere with glove box and Schlenk technique.
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(Advanced Instrumentation and Characterization of Materials)
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Principles of instrumentation and materials characterization. Imaging techniques. X-ray diffraction. X-ray
absorption spectroscopy. X-ray photoelectron spectroscopy. Infrared spectroscopy. Raman spectroscopy. UV-
Vis spectroscopy. Fluorescence spectroscopy. Mass spectrometry. Nuclear magnetic resonance

spectroscopy. Thermal analysis.



01442522

01442523

01442524

01442531

01442532

01442541

msuszendmatindulasnsauluiagaans 3(3-0-6)
(Application of Synchrotron Technique in Materials Science)
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Synchrotron radiation. Instrumentation and applications of synchrotron radiation. Chemical and
structural analysis of materials (microstructures, nanostructures, atomic structures of crystalline and

amorphous solids. Qualitative and quantitative analysis. Visualization of 3D structure.
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(Electron Microscopy and Analysis)
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Electron microscopic techniques. Interaction of electron and specimen. Electron diffraction, transmission
electron microscope and scanning electron microscope. Chemical analysis using electron microscopy and

related techniques.
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(Advanced Characterization of Surface Photovoltage Technique)
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Theory and principle of surface photovoltage. Contact potential difference (CPD) between two metals

junction. Change of CPD by a surface dipole. Instrumentation. Advanced analysis and applications
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(Nanomaterials for Bioscience)
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Nanomaterials for biosensors. Environmental applications. Improvement of agricultural process by
nanomaterials. Nanomaterials for food science. Biological and pharmaceutical nanomaterials. Nanomaterials

in biomedical engineering for medical diagnosis and therapy. Multifunctional nanomaterials.
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Nanomaterials used in biology and medical fields. Properties, characterizations, and host reaction to

biomaterials. Degradation of materials in biological environment and applications.
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Polymer chemistry and synthesis. Fabrication of nanostructured polymer. Physical properties of nanosized
polymer. Characterization of nanostructured polymer. Polymer processing and applications for industry. Up

scaling process and fundamental engineering economy.
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(Modification of Polymer and Nanomaterial using Radiation)
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Radiation sources used in polymers and nanomaterials modification. Interactions of electromagnetic
radiation and charged particles in polymers. Radiation chemistry of polymers and aqueous system. Effects of
radiation on polymers. Polymerization, grafted copolymerization, polymeric degradation and cross-linking by

radiation induction. Radiation fabrication of polymer-based nanomaterials and applications.
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(Synthesis of Colloidal Polymer)
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Emulsion polymerization. Colloidal stability. Interaction between colloidal particles. Characterization of

colloidal polymer by electron microscope, light scattering and particle movement. Applications of colloidal

polymer and surface modifications of colloidal polymer.
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Classification and chemistry of smart polymers. Smart polymer design and synthesis. Smart polymers in

electronic and photonic devices. Polymeric materials in organic synthesis and catalysis. Polymeric materials

for biotechnology and medicine.
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Significance of natural rubbers. Types, composition, structure and properties of natural rubbers.
Modification of natural rubbers. Types and properties of synthetic rubbers. Synthesis and processing of

rubbers.
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(Chemistry and Physics of Natural Rubber)
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Conformation and molecular structure of natural rubber. Chemical reactions in natural rubber. Synthesis
of rubbers. Difference of raw and cured rubbers. Crosslinking of rubbers. Thermodynamic theory for rubber.

Viscoelastic properties of rubber. Static and dynamic mechanical properties of rubber.
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Principles and technology of photovoltaics. Materials and devices. Integration of nanoscale, nanostructures and

surfaces. Application in solar technology.
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(Semiconductor Nanomaterials)
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Properties of semiconductor and semiconductor nanomaterials. Energy band structure. Semiconductor statistics.
Charge and energy transport. Carrier diffusion process. Scattering process. Optical absorption and reflection. Photo-

conductivity.
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(Solid State Electronic Devices)
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Semiconductor electronic devices. Excess carriers in semiconductor. Silicon technology. Metal-
semiconductor junction. pn junction. Current in pn junction. Field-effect transistors (FET). Optoelectronic
devices and characterizations. Solar cells Case study in nanomaterials.
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(Research Methods in Nanomaterials Science)
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Principles and research methods in nanomaterials science, problem analysis for research topic
identification, data collection for research planning, identification of samples and techniques. Analysis,

interpretation and discussion of research results; report writing for presentation and publication.
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(Selected Topics in Nanomaterials Science)
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Selected topics in nanomaterials science at the master’s degree level. Topics are subject to change in

each semester.
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(Seminar)
nmsiauskareAuedefithalamanemstaguilulussduuSyanin
Presentation and discussion on current interesting topics in nanomaterialsscience at the master’s degree

level.
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(Special Problems)

msfnwfupiminemsTaguilussauliyanuazisoussadeudunenu
Study and research in nanomaterials science at the master’s degree level and compile into a written

report.
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(Thesis)
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Research at the master’s degree level and compile into a thesis.
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