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Principle of chemical bonding in metal and non-metal, Structure and properties of coordination

compound, Ligand field influenced on magnetic and electronic spectra, Kinetics and reaction mechanism, Applications of

coordination compounds
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Fundamental of electrochemical reactions, Voltammetric technique, Basic equipment for electrochemical

measurements, The electrochemical behavior of first row transition metal complexes, Metal complexes containing redox-

active ligands, Electrochemically induced structural modifications, Spectroelectrochemistry
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Mathematical methods in chemistry; Principles of thermodynamics; Thermodynamic property relations; Phase
equilibria and transformations; Reaction equilibrium of ideal and non-ideal systems; Electrochemical and membrane

equilibrium; Thermodynamics of surface and interfacial phenomena; Applications and related techniques in chemical

thermodynamics
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Principle of reaction rates; Rate laws; Chemical reaction mechanisms; Transport phenomena; Theory of
adsorption; Surface reactivity and catalysis; Electrochemical Kinetics and corrosion; Spectroscopic methods and

applications in reaction kinetics; Complex reactions and fast kinetics; Diffraction techniques
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Classical wave equation; Principles and postulates of quantum mechanics; Operators; Angular momentum;
Analytical solutions of the Schriodinger equation; Approximation methods; Electron spins and many-electron atoms;
Molecular electronic structure and chemical bonding; Electric and magnetic properties of atoms and molecules; Atomic

and molecular spectroscopy; Lasers and photochemistry; Principles of classical and quantum statistical mechanics; Phase
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Studies on chemical reaction and relating chemical processes; Selection of catalyst and condition optimization

including source of energy, instruments and equipment used in industrial scaled processes
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Guideline for designing experiments, Simple comparative experiments, Analysis of variance, Factorial Designs,

2k Factorial design, Fitting regression model, Useful software for data analysis.
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Global energy sources and present energy situation, Natural gas (process and production of chemical feed
stocks), Fuel processes (Gasification, Pyrolysis, Reforming), Biomass and Biofuels (ethanol and biodiesel), Petrochemical
feed stocks, Environmental control, Safety and hazardous materials management, Refinery products and its properties,
Quality control for refinery products, Economic analysis. Alternative fuels for sustainable energy. Analysis techniques

and standard methods in testing petroleum products, gaseous and solid fuels.
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Polymerization reactions, Mechanisms and Kkinetic concepts, Free radical and ionic chain polymerizations,

Condensation (step-growth) polymerization, Ring-opening polymerization, Polymerization methods including bulk,

solution, suspension and emulsion processes, Principles of copolymerization, block copolymers, grafting and network

formation.
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Conformations or configurations of polymer chains, Polymer morphology, Crystal structure, Crystallization
models, Molecular weight determination, Spectroscopy techniques used in polymer characterization, Infrared
spectroscopy, Nuclear magnetic resonance spectroscopy, Thermal property analysis, Mechanical property testing,

Yielding and fracture behavior, Elastic and plastic deformation.
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CM770 Advanced Polymer Rheology and Its Applications
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Viscoelastic fluid theories, Linear and non-linear viscoelasticity, Influence of shear rate, temperature and

pressure on rheological properties, Experimental methods of determination of rheological properties of polymer melts,

solutions and elastomers, Structure-flow behavior relationships, Applications to polymer processing.
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CMo680 Chemical Industries
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Chemical Industries’ Situation in Thailand, Trends in Developing of Chemical Industries in the Future, Process,
Process Design and Management for Chemical Industries, Chemical process Development of Pure Compounds,

Applications of Chemistry in Chemical industries.
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CM681 Process Chemistry
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Synthetic organic chemicals Synthetic Route Discovery Route design Selecting the best route for scale-up

Choice of raw materials reagents Planning for Scale-Up Quality Control and Specification Setting Appreciation of

Chemical Engineering Principles Essential process safety considerations Green chemistry
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CM780 Advanced Industrial Chemistry
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Technology, Economical, Innovational and Environmental Aspects for Production Process in Chemical

Industries, Sources of Raw Materials and Energy Agrochemical industry Costing of Chemical Processes Safety

considerations in the chemical process industries

a A
I¥aon
a Aa = J
HUINIBUANDUNIEY
a v J a
ANG605 mﬁmmwaﬁnmmmimm 3(3-0-9)

CM605 Chemistry of Natural Product
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The synthesis and biosynthesis of naturally occurring compounds, the structural analysis, the application of
natural product
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CM705 Special topics in Organic Chemistry
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Interesting topics in organic chemistry
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CM615 Organometallics in the Environment and Transition Metals
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Main group and transition elements and the formation of organometallic compounds. Synthesis and applications

of metal hydrides, metal carbonyls, carbides, alkynes. Stability of organometallic compounds in environment. Current

applications of organometallics in environment. Organometallic compounds of transition metal elements that can be

applied as homogeneous catalysts. Reaction mechanism Applications in organic synthesis and in industry.



G

ANT15 Wivedtaymaniieiun3d 3(3-0-9)
CM715 Special topics in Inorganic Chemistry
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Interesting current research topics in inorganic chemistry
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CMe626 Sample Collection and Preparation Techniques
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Sample Preparation method and instruments in Environmental Food Pharmaceutical and Medicinal Analysis

Extraction methods Liquid-Liquid Extraction Solid phase Extraction Micro Extraction Accelerated Solvent Extraction

Sample Digestion Technique Wet Dry and Microwave Digestion Statistics Tools for Sampling
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CM725 Special Topics in Analytical Chemistry
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Interesting Topic in Analytical Chemistry including Novel Analytical Technique in Pharmaceutical Industry

Medicine Food Industry Agriculture and Enviroment
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CM635 Nanoscale Science and Technology
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Thermodynamics, chemical Kkinetics and quantum chemistry properties of nano particles; Comparison between the
properties of nano particle and particle of any other size; Theories of the properties of nano particles, prediction and
explanation of the properties of nano particles using physical chemistry data; Applications of nano particles in industries,

and new technology of nano chemistry
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CM736 Special topics in Physical Chemistry
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Current topics of interest in Physical chemistry

A niineuiines
v e = a 3
ANG645 ﬂnmmzmsﬂsanvﬂmﬂmﬂuwamm 33-0-9
CM645 Principle and Applications in Computational Chemistry
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Operating systems and computer networks; Concept of molecular modeling; Molecular mechanics; Introduction to

computational quantum mechanics; Advanced ab initio and semi-empirical methods; Density functional theorys;

Computer simulation methods; Molecular dynamics simulations and applications to biological systems
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CM745 Biophysical Chemistry
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Solution thermodynamics and chemical kinetics for biochemical processes involving proteins, lipids, sugars and
nucleic acids; Hydrodynamic and electrophoretic methods for separation and characterization of macromolecules;
Applications to protein folding, nucleic acid helix formation, micelle formation; Ligand binding and other assembly

processes; Physical and chemical effects on biochemical processes; Protein-nucleic acid interactions and enzyme catalysis
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CMo666 Separation Process in Petrochemical Industries
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Physical chemistry of multiphase component; Solvent extraction ability; Mass transfer of gas and
liquid; Solvent extraction Distillation and Gas adsorption process; Sieving and Mechanical separation; Decanting,
Filtration and Drying process; Instruments and equipment concerning separation process in petrochemical

industry.
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CM765 Chemical Reactor Design
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Chemical Kkinetics ; types of chemical reactors ; compartments and features of various chemical reactors ;
basic concepts in chemical reactor operation; thermodynamic and kinetic evaluation for design and selection of

chemical reactors in different chemical processes.
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CM675 Biodegradable Plastics
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Bio-based polymers, Classification of biodegradable plastics, Factors affecting the biodegradable process,
Techniques, tools and standard methods in degradation testing, Life cycle analysis of biodegradable plastics,

Environmental impact.
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Interesting topics in polymer and technology
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CM685 Management and Quality Assurance Techniques
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Basic Activity-Based Costing Analysis; Chemical Risk Assessment, Laws, Regulation and Ethics, Computer-
Based Research Activities, Good Manufacturing Practices, Recent Methods of Quality Control and Management, Quality

system models and standards Quality Assurance Strategy management.
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CM786 Special topics in Industrial Chemistry
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Topic of current interest and frontiers in Industrial Chemistry
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Developing and conducting a research that leads to original knowledge in chemistry; Writing and

presenting a Thesis; Preparing a research publication; Ethics in research; Plagiarism and Ethical Issues in publication
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