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POLYM SYN

Polymer Synthesis

Polymerization techniques and polymerization reactions including chemical
reactions of polymers and new development of advanced polymers.
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PHYS CHEM POLYM

Physical Chemistry of Polymers

Physical chemistry of macromolecules involving theories and experimental
methods of polymer solutions and physical methods for determination of chemical
structure and configuration.
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POLYM PHYS

Polymer Physics

Fractal, ideal chains statistics, real chains statistic, thermodynamics of mixing,
polymer solutions, network and gels (gelation and rheological properties),
unentangled polymer dynamics (maxwell, rouse, zimm), entangled polymer

dynamics (reptation dynamics).
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POLYM PROC

Polymer Processing

Rheological, molecular, structural, engineering, and compounding factors affecting
processibility and properties of polymers; principle and procedures for extrusion,
melting, calendering, injection molding, and other primary processing methods.
Considerations of pertinent mechanisms and theories with emphasis on the

application of theory to practice.
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MECH PROP SOL POLYM

Mechanical Properties of Solid Polymers

Behaviors of pure solid, fluid and viscoelastic materials; tensile response of
materials; deformation and response of engineering plastics; fracture overview,
elements of fracture mechanics; transition temperature phenomenon; Charpy
impact testing; environmental-assisted cracking; cyclic stress and strain fatigue;

fatigue crack propagation.
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POLYM CHAR

Polymer Characterization

Molecular characterization of polymer in solution for average molecular weight,
molecular size and shape. Structural characterization of chemistry, conformation,
configuration, orientation, morphology and superstructure in bulk polymers.
Thermal Analysis, Advanced techniques for surface analysis. Determination of

polymer melt and solid properties including phase transition.
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POLYM RHEO

Polymer Rheology

Conservations of mass, momentum and energy; simple shear and elongation flows;
stress tensors; steady state viscosity, creep, storage and loss moduli; power-law,

Carreau-Yasuda, and Bingham models; Maxwell model and linear viscoelastic

model; advanced constitutive models; rheometry.
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COMP MATER

Composite Materials

The concept, properties of materials, preparation and processing; physical,
chemical, and mechanical characterization; rheology of composite polymers;

manufacturing methodologies of prepregs; high performance composite materials;

hybrid composites, nanocomposites, and new development in composite materials.
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SEL TOP POLYM SCI

Selected Topics in Polymer Science

Comparatively narrow subject which is topical or up to dated polymeric materials,

including special interests in polymer science.
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SCI TECH ELAS

Science and Technology of Elastomers

Basic continuum mechanics and molecular theory of rubber elasticity,
deformations, rheology, dynamic and mechanical properties of rubbers, swelling of
networks chemistry and characteristics of natural and synthetic rubbers,

vulcanization systems, reinforcement by fillers, compounding, strength of rubber

compounds, applications and modification of rubbers.
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POLYM NANO

Polymer Nanotechnology

Fundamental aspects of nanotechnology; current nanoscience; basic knowledge of
polymers as nanomaterials and their applications in nanobiotechnology and
nanodevices; scanning probe micrography; fullerene; carbon nanotube, quantum

dots, dendrimers, nanoclay, nanoparticles, polymer nanocomposites.
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Conductive, Electroactive and Photonic Polymer
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Electron  transfer theories, metal-nonmetal transition, electrochemistry;
photochemistry, photophysics, chemistry and characteristics of nonconductive,
conductive and photoresponsive polymers characterization and electrical/optical
properties, electrical conductivity responses to gases, vapors and liquids;
electromechanical properties of conductive polymer solution and polymeric solids;
electrical field induced drug delivery, sensors, storage media, ion-selective media,

and light emitting diode.
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FUNC POLYM

Functional Polymers

The course covers the basic chemical reactions and the specific reactions which are
important for functionalization. The content leads to an understanding of the
relationship between chemical structure and the consequent properties and

applications.
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ELEC OPT MAG PROP POYM

Electrical, Optical, and Magnetic Properties of Polymers

Basic phenomena in electronic; optical and magnetic properties of polymers;
electronic model of polymers, quantum state and energy levels; electron transport
properties; nonlinear optical effect and photorefractive effect in polymer; magnetic

mechanism in organic molecules; the lastest practical applications.
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INSTRU ANAL RESE

Instrumental Analysis for Petroleum, Petrochemical and Polymer Science
Research

The course content include analytical problems and/or experiment using
instrument occur during research work. principles of advanced analytical
instruments e.g. TEM, SEM and GCMS, optimization of signal to noise ratio,
evaluation of results, student presentation on their instruments used for analysis of
their research samples, problem and limitation, and participation (discussion and

suggestion) from class to help solving problems.
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CREAT INNO

Creativity and Innovation

Understanding the meaning of innovation, creativity, how to organize and think

innovatively, and applied the knowledge to innovate new products
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BIOL BIOINS MATER

Biological and Bio-inspired Materials
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This course introduces knowledge on biological (natural) and biomimetic/bio-
inspired materials. How biological organisms produce materials with controlled
hierarchical structure using limited resources to attain physical properties that are
far superior to traditional engineering materials. The contents on fundamental
biological building blocks, e.e. minerals, proteins, polysaccharides, and their
properties are included. Examples of structural and functional biological materials
in nature, such as lotus leaf, spider silk, nacre shell and gecko feet will be given.
Conventional and modern biomimetic/bio-inspired synthetic materials will be

discussed.
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POLY MATER ENER

Polymer Materials for Energy Applications

Systematically describe the recent developments in polymer materials and their
energy applications. It covers the synthesis, structures, and properties of polymers,
along with their composites. Four main kinds of electronic devices based on
polymer, including energy harvesting devices, energy storage devices, light-emitting

devices, and electrically driving sensor.
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FIBER NANO FIBER

Fiber and Nano Fiber

Science and technology of novel fiber and nano-fiber fabrication techniques e.g.
electrospinning, disk spinning, melt-jet blowing process, etc. Moreover, various

applications of fibers are covered.
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FUNC POLY

Function Polymers and Advanced Materials

The course covers basic and advanced chemical reactions that are useful for
development of various functional polymers. The content leads to the knowledge
and understanding of the relationship between chemical structures and the
consequent properties. Some advanced materials such as shape-memory materials,
stimuli-responsive  materials, self-healing materials, drug carrier system and

superabsorbent are included in this course.
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POLYMER TRIBOL

Polymer Tribology

New and now-expanding field of friction, wear, and other surface-related
mechanical phenomena for polymers. Polymers have been used in various forms
such as bulk, films, and composites in applications where their friction, wear
resistance, and other surface-related properties have been effectively utilized. Many
examples in which polymers have performed extremely well, such as in tyres,
shoes, brakes, gears, bearings, small moving parts in electronics and MEMS,

cosmetics/hair products, and artificial human joints will be presented.
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FRON POL |

Frontiers in Polymer Science and Engineering |

This course examines how polymers are now being designed and created for new
applications such as electronics and energy capture as well as finding new roles in
medicine and molecular recognition and detection. The content will be primarily

literature based and focused on areas of high impact to multidisciplined technology

of polymer science and engineering.
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FRONTIER I

Frontiers in Polymer Science and Engineering Il

This course focuses on emerging and frontier knowledge in polymer science and
engineering. The survey of selected areas of current research in polymer science
and engineering with particular emphasis on biopolymer, nanocomposite, newly
developed polymer processing and nanofabrication. The newly developing polymer
is aiming at scientific understanding and technical innovation in polymer engineering
and science by providing a discussion forum for the worldwide community of

engineers and scientists in the field.
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ADV MGMT RES INNOV

Advanced Management in Researches and Innovations

Interpretation of aiming results into research problems, setting of variables,
principles of experimental planning, design of experiment (DOE), categories of
experimental testing and analysis (determined, structural, and application

analysis), advanced report writing, discussion, and writing manuscripts.
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BIOREFIN GR PLAST

Biorefinery Technology to Green Plastics

Natural substances can be turned to the feedstocks to produce many
biochemicals like petrochemicals which are useful and moreover, can be
developed further to green plastic materials. This biorefinery can be done by
biotechnology, chemical technique or chemical engineering from the bio
platforms e.g. starch-sugar, plant oil, cellulose and lignin. For the
environmental friendly concept, the biochemicals are used for the down-
stream processes for the production of green plastic such as poly(lactic acid)
or PLA, polyhydroxyalcanoate or PHA, poly(3-hydroxybutyrate-co-3-
hydroxyvalerate) or PHBV, bio-polyethylene or Bio-PE, Bio-poly(vinyl chloride)
or Bio-PVC, bio-(polyethylene terephthalate) or Bio-PET, and bio-polyamide or

bio-PA. Furthermore , an overview of the life cycle assessment (LCA) of the

green plastics is also given.
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SEMINAR |

Seminar |

Seminar on current research in polymer science.

duaun 2 1(1-0-3)
MsUsgEmainmstiieiausuazinsaiianumadtlmiluwusivemanswodiues
SEMINAR I

Seminar ||

Seminar on current research in polymer science.
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DOC DISSERT SEM

Doctoral Dissertation Seminar

Presentation of and discussion on current research in polymer science.
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BIOMAT

Biomaterials

Polymer currently used for medical and pharmaceutical applications; delivery
system, tissue engineering, artificial organs, sutures, implantation devices and

biosensors; basic knowledge in biology and biochemistry necessary for the design of

biomaterials.
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BIO POLYM

Biopolymers
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Chemical structures, properties, preparation, chemical modification and application

of polysaccharides, polynucleotides, proteins, lipids and natural rubber.
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ADV POLYM PHYS

Advanced Polymer Physics

Fractal polymers; scaling law of polymers; polymer dynamics in dilute and non

dilute solutions; molecular theories for rheological properties; introduction of

renormalization group theory and nanoscale systems of polymer.
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NUINYYDIINYIGY

ADV POLYM SCI

Advanced in Polymer Science

The course focuses on the new emerging polymeric materials and advanced

knowledge of polymers which are relaevented to the college’s research areas.
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QUALIFYING EXAM

Qualifying Examination

Comprehensive examination

egniinug 48(0-192-0)
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Usuugenu3istegiiu

DISSERTATION

Dissertation

Research in polymer science for the advancement of knowledge or better

understanding of existing findings.
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- Chemical modification and characterization of polymer surface, functional
organic thin film for biotechnology and nanotechnology, and polymer for

biomedical applications.
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