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Research Methodology in Chemical Engineering

Research concepts and examples. Systematic approach and sequences in
including database searching, comprehensive reading, topic setting, research design,
research proposal preparation, experimental design, data collection and data
analysis by quantitative and qualitative approaches. Research report preparation.

Presentation techniques and publication of a research.

Seminar in Chemical Engineering
Comprehensive reading and compilation of current information of interest

on chemical engineering for presentation.

Thesis
Individual research thesis under the supervision of an advisor in the

field of Chemical Engineering for plan A-1.

Thesis
Individual research thesis under the supervision of an advisor in the

field of Chemical Engineering for plan A-2.

Advanced Mathematics for Chemical Engineering

Linear algebra and solutions of linear systems of equations. Solutions of
systems of ordinary differential equations using matrices. Fourier series and solutions
of partial differential equations using methods of separation of variables. Finite
element method. Application of solution methods to chemical engineering

problems.

Advanced Transport Phenomena for Chemical Engineering

Momentum, energy and mass transports. Determination of transport
properties. Conservation of mass, momentum and energy in laminar flows and
turbulent flows in microscopic approach. Equations of change for multicomponent
systems. Dimensionless analysis equations of change. Simultaneous heat, mass and

momentum transfer. Laminar and turbulent boundary layer theory.



616 722

616 723

616 731

616 732

616 741

616 742

616 751
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Advanced Chemical Engineering Thermodynamics
Molecular thermodynamics. Equations of state. Thermodynamic property

determination. Multicomponent phase equilibrium. Process analysis.

Advanced Chemical Engineering Kinetics and Reactor Design
Kinetic principles in catalysis and multiple reactions. Multiphase reactors.

Non-ideal reactor.

Advanced Process Control

Cascade control. Time-delay compensation. Selective/ Override control.
Adaptive control. Control loop interaction. Relative gain array. Singular value
analysis. Decoupling control. Real-time optimization. Model-based predictive

control. Plantwide control.

Chemical Engineering Optimization
Basic concepts of optimization. Graphical optimization. Unconstrained
optimization. Linear programming. Non-linear programming. Applications of

optimization in Chemical Engineering.

Polymer Blends and Polymer Composites
Fundamentals and theory of polymer blends. Miscibility of polymer blends.
Types of polymer blends. Morphology and properties of polymer blends.

Fundamentals and properties of polymer composites.

Particle Technology and Nanoparticles

Particles and materials technology. Particles shape. Definition of
nanoparticles.  Nanoparticles history and development.  Applications of
nanoparticles, nanoparticles synthesis and using nanoparticles technology in

production and environmental processes.

Surfactant Technology and Current Applications
Surfactants.  Classification of surfactants. Structure and properties of

surfactants. Applications of surfactants in various fields.
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Solvent Extraction Separation
Liquid-liquid extraction systems. Modeling and calculations of liquid

extraction columns and other types of equipment.

Membrane Innovation
Membrane innovation and the linkage to new technologies. Trends and

applications of membrane innovation for industry.

Membrane Separation

Membrane technology. Membrane structures and functions. Types of
membrane.  Criteria for membrane selection. Benefits of membrane systems.
Applications of membrane separation for various physicochemical and biological

processes.

Adsorption Processes

Adsorption phenomena. Adsorption equilibrium. Kinetics for mass transfer
in porous particles. Adsorption processes with steady-state and periodic operation.
Mathematical models of adsorption equilibrium processes. Chromatography

separation and gas mixture separation with pressure swing adsorption.

Petroleum Reservoir Engineering

Hydrodynamics equations for fluid flow in porous media. Two-dimensional
flow problems and potential theory methods. Gravity flow systems. Two fluid
systems of non-uniform permeability. Unsteady-state flow of reservoir fluids in

porous media. Pressure drawdown analysis. Water influx prediction.

Cryogenic Engineering
Basic principles involved in the production of low temperatures and the
separation of gases. Physical properties of cryogenic fluids and application of these

properties for recent engineering development.
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Heterogeneous Catalysis

Theories and mechanisms of adsorption.  Chemical reactions in porous
catalyst pellets. Effects of interphase and intraparticle diffusion. Effects of diffusion
with heat transfer. Criteria for diffusion effects. Kinetics of heterogeneous catalytic
reactions. Catalyst preparation. Techniques for catalyst characterization.
Experimental methods for development of design data. General aspects of catalytic
reactor design. Mechanisms of catalyst deactivation and regeneration. Applicationof

catalyst on production and environmental process.

Process Intensification and Multifunctional Reactors

Concept and significance of process intensification. Multifunctional reactors,
reactive distillation, membrane reactor, sorption-enhanced reactor and reactor-
extractor-regenerator system. Application of multifunctional reactors for chemical
production: esterification, etherification, hydroxylation and their case studies from

commercial plant and journal publications.

Corrosion and Prevention

Principles of corrosion. Anode and cathode processes. Origin and
characteristic of corrosion currents. Standard electrochemical series. Passivity and
protective films. Effects of environment on corrosion rate. Forms of corrosion.
Measures to minimize or prevent the corrosion. Protective materials in chemical
plants. Cathodic protection. Roles of inhibitors, coating and non-metallic in

combating corrosion.

Special Topics in Chemical Engineering
Current topic in chemical engineering or chemical engineering related to

new development issues.
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