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Module: Research Methodology and Quality Assurance for Laboratory
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Physical Methods in Chemistry
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Techniques for Materials Characterization
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Electrochemical Analysis
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Spectroscopic Analysis
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Organometallic Compounds in Organic Synthesis
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Organic Free Radical Chemistry
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Special Topics in Organic Chemistry I
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Special Topics in Organic Chemistry II
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Sample Preparation and Trace Analysis
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Special Topics in Analytical Chemistry
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324-551 fﬂiLl]aﬂugﬂLLa%ﬂWiﬂﬂLﬂUWﬁNWN!ﬂN 3((3)-0-6)
Chemical Energy Conversion and Storage

324-552  Audauazing 1y ladiainaisinn 4((4)-0-8)
Biomass and Biofuel Technologies
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Synthesis of Inorganic Materials
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Nano and Porous Inorganic Materials
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Special Topics in Materials Chemistry
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Special Topics in Energy Chemistry
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Module: Research Methodology and Quality Assurance for Laboratory
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Concepts and sources of data pertinent to research; writing research proposal; use of statistics for planning and
analysing data; experimental design; procedure; data logging; analysing; summarizing the experiment; bibliography
writing; researchers’ code of ethics; case study; idea generation and screening; concept development and testing;
marketing strategy development; business analysis; product development; market testing; commercialization; introduction
intellectual property; patent search, patent draft; intellectual property valuation; General requirements for the competence
of testing and calibration laboratories; type and characteristics of hazardous waste; laws and regulations of hazardous
waste; collection of hazardous wastes; transfer and transport of hazardous wastes; treatment and disposal of hazardous
wastes; elements of a successful hazardous waste minimization program; a laboratory course dealing with research
methodology and quality assurance

324-502  Femsmeilanadmsuni 3((3)-0-6)
Physical Methods in Chemistry
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Spectroscopy for researches in chemistry: infrared and Raman spectroscopy, ultraviolet-Visible spectroscopy,

nuclear magnetic resonance spectroscopy of nuclei other than proton, electron spin resonance, X-ray photoelectron
spectroscopy and mass spectrometry for applications in medical, environmental, or energy researches
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Techniques for Materials Characterization
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Principles and applications of characterization techniques based on transmission electron microscope,
scanning electron microscope and atomic force microscope, X-ray microanalyzer, X-ray powder diffraction, porosity and
particle size analysis and thermal analysis for applications in medical, environmental, or energy researches
324-511 1nfilnea ATy 4((4)-0-8)
Coordination Chemistry
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Coordination compounds; bonding theories; electronic spectra; magnetic property of coordination compounds;
kinetics and mechanisms of inorganic reactions; coordination chemistry of the f-block elements; new aspects of current
interest in coordination compounds involving medical or environmental researches
=
324-512 i lanana 2((2)-0-4)
Supramolecular Chemistry
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Intermolecular interactions; Host-guest chemistry; self-assembly processes; physical methods for the analysis
of intermolecular interaction; designs and applications of molecular devices in medical or environment
324-513  1pdvaIanIeasunlMuiaan 2((2)-0-4)
Chemistry of Organometallic Compounds
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Syntheses, chemical and physical properties, bonding between metals and organic ligands; reactions of
organometallic compounds of transition metals and metals of the main groups; applications of organometallic compounds
in medical, food, or environment
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Structure and Phase Transformation in Solid
] < 1 wa [
Iﬂi\if’f%}%ﬁwﬁﬂ mm”luauuﬂmﬁmﬂummmmaxwamafmmmamﬂmw LLNNﬂTW’J;]ﬂWﬂGluig‘U‘U 2
d < o
aeAllsznou manlasulaluvends nszurumsdiulsamenudou
Crystal structure; imperfections in solids and their effects on physical properties; binary phase diagram; phase
transformation in solids; heat treatment process
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Special Topics in Inorganic Chemistry
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Studying and searching in some topics of interest in inorganic chemistry which implemented in medical, food,
environmental, or energy researches
324-521 i aNlEndTuga 2((2)-0-4)

Advanced Physical Chemistry
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Advanced topics in physical chemistry: thermodynamics; electrochemical theory; chemical kinetics, ;
applications the chemical reactions for medical / environment /energy
324-522  Tassaialmananazaininsalndl 4((4)-0-8)

Molecular Structure and Spectroscopy
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Quantum mechanical theory of molecular spectroscopy; electronic spectroscopy; rotational and vibrational
spectroscopy; chemical group theory
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X-ray Crystallography
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Diffraction theory; application of diffraction techniques to chemical problems; single crystal X-ray diffraction
theory; computational technique and data analysis for determining molecular structure; application to use the knowledge
of three dimensional molecular structure for medical and food science
324-524  IANMIUIN 3((3)-0-6)

Computational Chemistry
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Computational techniques: molecular mechanics, ab initio, density functional theory, molecular dynamics,
prediction of structures, energies and properties of molecular systems; applications of computational chemistry in medical
science
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Special Topics in Physical Chemistry
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Studying and searching in some topics of interest in physical chemistry for applications the chemical reactions

for medical / environment /energy
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Advanced Organic Chemistry
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Description of molecular structure using valence bond theory; molecular orbital theory; stereochemistry
involving reaction selectivity; thermodynamics and kinetics of organic reactions; reactions of organic intermediates;
pericyclic reactions
1) a ¢
324-532  anlninsalndliugslniidunsd 3((3)-0-6)
Advanced Organic Spectroscopy
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Modern techniques of ultraviolet-visible, infrared, nuclear magnetic resonance and mass spectroscopy and
circular dichroism-optical rotatory dispersion in organic chemistry research
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Natural Products of Interest
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Structures; biosynthetic pathways; principles and techniques of purification; spectroscopic characteristics;
structural modification and biological activities of selected natural products; concept of natural product utilization
324-534 auw%éffemiwﬁ%uga 2((2)-0-4)

Advanced Organic Synthesis
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Asymmetric synthesis by contemporary and modern organic reactions; applications in natural product
synthesis
324-535 indlimels lundniuga 2((2)-0-4)
Advanced Heterocyclic Chemistry
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Structures of heterocyclic compounds; chemical properties and chemical reactions of heterocyclic compounds;
modern synthetic methodologies of heterocyclic compounds
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Organometallic Compounds in Organic Synthesis
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Principles of organometallic chemistry; reactions of organometallic; reaction mechanisms; applications of
organometallic compounds in organic synthesis
324-537 IATiveIRUYARAITOUNSE 2((2)-0-4)

Organic Free Radical Chemistry
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Kinetics and thermodynamics; tin hydride-based reactions; tin-free reactions; metal single electron transfer
reactions; photoinduced reactions; electrochemical reactions; rearrangements; control of stereochemistry; controlled free
radical polymerizations; applications in materials
324-538 @ MEMAUANIUNIE 1 2((2)-0-4)

Special Topics in Organic Chemistry I
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Studying and searching in some topics of interest in organic chemistry
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Special Topics in Organic Chemistry II
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Similar to 324-538 but emphasis on different topics
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Electrochemical Analysis
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Principles and concepts in electrochemical analysis; applications of these techniques in polarography,
coulometry, electrogravimetry, voltammetry, electrochemical impedance spectroscopy, recent applications of modern
electrochemical techniques to environmental, clinical and food
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Spectroscopic Analysis
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Theory of spectroscopic measurement; signal and noise ratio in emission, absorption and luminescent
measurement; molecular and atomic spectroscopy, applications of spectroscopy technique in environmental, clinical and

food.
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Chemical Separations
wﬁhﬂwiﬁﬁwﬁ@mamwﬂﬁﬂﬂ1iuaﬂﬁ15rninﬁufniﬁﬁhfnimﬂmsﬂauiwﬁuafuﬂéﬂuqaaaia86ﬂ1ﬂ3ﬂ@

Sa idnTnsaza ufalasun Inns il dadalasinTnnsiil qululesasanargdalasuInnsifluazmsuendu 9 @

@ Imiiie 19 luaudinnzimand nazmadszgndldmadudunaden memsunnd uazemns
Principles of separation techniques, distillation, extraction, precipitation, ion-exchange, electrophoresis,

electrolysis, gas chromatography, liquid chromatography, supercritical fluid chromatography and other newly developed

separation methods for chemical analysis and applications in environmental, clinical and food
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Chemical Sensors and Biosensors
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Principles of various types of sensors: optical chemical sensors, chemical analysis sensors, electrochemical

sensors and biosensors; applications of these sensors in environmental analysis, clinical analysis and manufacturing

process
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Environmental Toxicology
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Toxic substances in air, water and soil; interaction and effect on the environment; chemical methods and

instrumentation for environmental analysis; toxin usage and impact on human health
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Sample Preparation and Trace Analysis
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Principles and trends in sampling; sample pretreatment and preparation; analytical method and detection;

applications of analytical techniques for trace analysis: chromatography, electroanalysis and spectroscopy: gas

chromatography, high performance liquid chromatography, ion chromatography, voltammetry, ultraviolet-visible
spectrophotometry, atomic absorption spectrometry and mass spectrometry and applications in environmental, clinical,
food and drug samples
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Special Topics in Analytical Chemistry
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Studying and searching in some topics of interest in analytical chem istry relating to clinical, food and
environment
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Chemical Energy Conversion and Storage
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Fuel cell; dye sensitization solar cell; thermochemical conversion of biomass; batteries; photocatalytic
reactions
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Biomass and Biofuel Technologies
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Types and properties of biomass; the production of biodiesel, bioethanol, biogas and bio-oil; principle and

applications of thermal analysis and evolved gas analysis for biofuel technologies
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Synthesis of Inorganic Materials
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Concepts and synthesis methods of materials by solid-state reactions, gas phase reactions and solution phase

reactions
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Nano and Porous Inorganic Materials
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Structure and chemistry of nano and porous inorganic materials
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Special Topics in Materials Chemistry
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Studying and searching in some topics of interest in materials chemistry
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Special Topics in Energy Chemistry
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Studying and searching in some topics of interest in energy chemistry
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Seminar in Chemistry I
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Seminars given by students on topics of current interest or new findings relevant to chemistry from chemistry
or scientific journals and further discussions in class with guidance from staff
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Seminar in Chemistry I1
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Similar to 324-681 but emphasis on different topics
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Thesis
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Research study in chemistry under supervision of corresponding staff
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