Doctor of Philosophy Program in Chemistry (International Program)

Clarification of the code

Example 3((3)-0-6)

Number of credit((lecture hrs*)-lab hrs*-self-study hrs*)
*hrs per week

324-701 Research Methodology and Laboratory Quality Assurance  3((3)-0-6)

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; quality
assurance in chemical and testing laboratory; metrology and method validation; operation

management in manufacturing sector; quality assurance and safety according to ISO standard

324-702 Physico-chemical Techniques for Chemists 3((3)-0-6)
Interaction of different forms of electromagnetic radiation with matter; characterization
and identification of compounds using absorption, emission and mass-to-charge ratio based

methods for applications in medical, environmental, or energy researches

324-703 Physical and Chemical Characterization Techniques 3((3)-0-6)
X-ray diffraction pattern; image from secondary electron and back-scattered electron;
chemical analysis by x-ray fluorescence; thermal behavior; determination of surface area and

particle size; surface topography for applications in medical, environmental, or energy researches

324-711 Advanced Inorganic Chemistry 4((4)-0-8)

Valence bond theory; crystal field theory; molecular orbital theory; absorption property;
magnetic property; application of kinetics towards the determination of reaction mechanisms;
photo-induced electron transfer; fast kinetic reactions; chemistry of lanthanide actinide elements;
new aspects of current interest in coordination compounds involving medical or environmental

researches

324-712 Advanced Supramolecular Chemistry 2((2)-0-4)
Non-covalent interactions; molecular recognition; spontaneous association of molecules;
experimental techniques for the analysis of supramolecular systems; molecular devices in

supramolecular chemistry and applications of supramolecule in medical or environment

324-713 Organometallic Compounds 2((2)-0-4)
Reactions of organometallic compounds of transition metals and metals of the main
groups; synthesis, bonding between metals and organic ligands; applications of organometallic

compounds in medical, food, or environment



324-714 Structure and Phase Transformation in Alloys 2((2)-0-4)
Crystal structures and imperfections in metal and alloys; phase diagram and

microstructure; diffusion and phase transformation; heat treatment of alloys

324-718 Current Topics in Inorganic Chemistry 2((2)-0-4)
Studying and searching in current topics in inorganic chemistry which implemented in

medical, food, environmental, or energy researches

324-721 Advanced Physical Chemistry and Applications 2((2)-0-4)
Advanced topics in physical chemistry and applications; thermodynamics; electrochemical
theory and surface potentials; chemical kinetics of complex reactions; applications of the chemical

reactions for medical, food, environment or energy

324-722 Quantum Mechanics and Chemical Group Theory for 4((4)-0-8)
Molecular Spectroscopy
Applications of quantum mechanics and chemical group theory in molecular

spectroscopy; electronic spectroscopy; rotational and vibrational spectroscopies

324-723 Advanced X-ray Crystallography 3((3)-0-6)

Applications of single crystal X-ray diffraction technique to solve advanced structural
problems; analyzing various disordered structures; solving the problem of diffraction data with the
specific programs and preparing results according to the international crystallographic report;
applications of the knowledge of three dimensional molecular structure for medical and food

correctly

324-724 Advanced Computational Chemistry and Applications 3((3)-0-6)

Advanced computational techniques molecular mechanics, ab initio, density functional
theory, molecular dynamics, hybrid gm/mm method, molecular docking, free energy calculation
methods; prediction of structures, energies, electronic properties and chemical reaction pathways of

molecular systems; application of the knowledge of computational chemistry for medical

324-728 Current Topics in Physical Chemistry 2((2-0-4)
Studying and searching in current topics in physical chemistry involving the applications

of the chemical reactions for medical, environment and energy

324-731 Synthetic Methodologies in Organic Chemistry 3((3)-0-6)
Synthetic plans, modern methodologies and techniques in organic chemistry and

synthesis of natural products or biological active compounds for applications in food and drugs



324-732 Special Problems in Organic Chemistry 2((2)-0-4)
Lectures or discussions on current special problems of interest in organic chemistry or

relevant field; applications in the synthesis of natural products or biological active compounds

324-738 Current Topics in Organic Chemistry | 3((3)-0-6)
Studying and searching in current topics in organic chemistry involving the synthesis of

natural products and biological active compounds

324-739 Current Topics in Organic Chemistry II 2((2)-0-4)
Similar to 324-738 but emphasis on different topics

324-741 Module: Advanced Analytical Techniques and Applications 9((8)-3-16)

Separation techniques including distillation, extraction, precipitation, ion-exchange,
electrophoresis, electrolysis, gas chromatography, liquid chromatography, supercritical fluid
chromatography and other recent separation methods; molecular and atomic spectroscopic
techniques relating emission and absorption measurement; theories for non-faradaic and faradaic
processes; electrochemical potential for electrochemical processes; kinetics of electron transfer
processes; recent applications of separation technique, spectroscopy and electrochemistry for
qualitative and quantitative analysis in environment, medical, food and drugs; a laboratory course

dealing with advanced analytical techniques

324-742 Advanced Chemical Sensors and Biosensors 3((3)-0-6)
Advanced concepts and theories of chemical sensors and biosensors, emphasized on
applications of chemical sensors and biosensors to environmental, medical, food and drugs, forensic

science and manufacturing process

324-743 Environmental Chemistry and Toxicology 3((3)-0-6)
Chemical substances in environment; interaction and effect on the environment;
chemicals usage; chemical methods and instrumentation for environmental analysis; impact on

human health; risk assessment

324-744 Trace Analysis 3((3)-0-6)

Sampling; sample pretreatment and preparation; detection and analysis of trace gases,
trace organic compounds and trace elements in the environmental, medical, food and drug samples;
analytical techniques for trace analysis and applications, i.e. chromatography, electroanalysis and
spectroscopy; detailed discussions of advanced analysis from published articles in local and

international journals

324-748 Current Topics in Analytical Chemistry 2((2)-0-4)
Studying and searching in current topics in analytical chemistry involving many

applications such as medical, food or environment researches



324-751 Chemistry for Energy Conversion and Storage 3((3)-0-6)
Thermodynamics and polarization of fuel cell; application of coordination compounds in
dye sensitization solar cell; thermochemical conversion of biomass; batteries and electrochemical

storage devices; improvement of photocatalyst efficiency

324-752 Bioenergy Technology and Analytical Techniques 4((4)-0-8)
Biomass; the biomass conversion by mechanical, biochemical and thermochemical
process; analytical techniques for bioenergy technology

324-753 Material Synthesis 3((3)-0-6)
Synthesis of materials using high temperature process, mechanical milling; physical and
chemical vapor deposition; sol-gel method; hydrothermal method; precipitation method which

implemented in energy or environmental researches

324-754 Inorganic Materials 2((2)-0-4)
Structure and chemistry of zeolite, carbon materials and metal nanoparticles in

environmental applications

324-758 Current Topics in Materials Chemistry 2((2)-0-4)
Studying and searching in current topics in materials chemistry related to medical or

environmental researches, but different topics from 324-558

324-759 Current Topics in Energy Chemistry 2((2)-0-4)

Studying and searching in current topics in energy chemistry but different topics from
324-559
324-781 Seminar in Chemistry | 1(0-2-1)

Seminars given by students on topics of current interest or new findings relevant to
chemistry or applications in many areas such as medical, food, environment or energy from chemistry

or scientific journals and further discussions in class with guidance from staff

324-782 Seminar in Chemistry |l 1(0-2-1)

Seminars given by students on topics of current interest or new findings relevant to
chemistry or applications in many areas such as medical, food, environment or energy from chemistry
or scientific journals and further discussions in class with guidance from staff but emphasis on
different topics in 324-781



324-783 Seminar in Chemistry I 1(0-2-1)

Seminars given by students on topics of current interest or new findings relevant to
chemistry or applications in many areas such as medical, food, environment or energy from chemistry
or scientific journals and further discussions in class with guidance from staff but emphasis on
different topics in 324-781 and 324-782

324-784 Seminar in Chemistry IV 1(0-2-1)

Seminars given by students on topics of current interest or new findings relevant to
chemistry or applications in many areas such as medical, food, environment or energy from
chemistry or scientific journals and further discussions in class with guidance from staff but
emphasis on different topics in 324-781 324-782 and 324-783

325-791 Thesis 48(0-144-0)
Advanced research in chemistry with emphasis on building up new knowledge under

supervision of corresponding staff

325-792 Thesis 36(0-108-0)
Advanced research in chemistry with emphasis on building up new knowledge under

supervision of corresponding staff



