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5. 57831858 AU
URTINYIFY*
521 () 50,009,500.00 | 57,948,920.00 | 58,678,132.00 | 59,480,265.20 | 61,595,731.72
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properties." Green Chemistry, 23(11): 4051-4064.
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Macromolecules, 54(18): 8612-8621.

. Saha Dalal, I., Kumar, P.,Larson, R. G., 2021. "Accurate Closure for the

Configuration Dynamics and Rheology of Dilute Polymer Chains in

Arbitrary Flows." Macromolecules, 54(13): 6355-6371.
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2. Seyni, F. I.,Grady, B. P., 2021. "Janus particles as immiscible polymer
blend compatibilizers: a review." Colloid and Polymer Science,
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3. Seyni, F. |, Barrett, L., Crossley, S.,Grady, B. P., 2021. "Polystyrene
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4. Grady, B. P., 2021. "Waste plastics in asphalt concrete: A review." SPE
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S., Pan, M.,Zhu, L., 2022. "Room Temperature Preparation of Two-
Dimensional  Black  Phosphorus@Metal ~ Organic  Framework
Heterojunctions and Their Efficient Overall Water-Splitting
Electrocatalytic Reactions." ACS Applied Materials & Interfaces,
14(27): 31502-31509.




25

)]

3
e

c

Ya-uwena

AU

NN9IYING

D
2

e}
=p

A19713 v uazan1uu

o & =2
NEIAINTIANWAI

NAUNIIBINIG

. Rui, G., Allahyarov, E., Li, R., Taylor, P. L.,Zhu, L., 2022. "Hard-to-soft

transition-enhanced piezoelectricity in poly(vinylidene fluoride) via
relaxor-like  secondary crystals activated by high-power

ultrasonication." Materials Horizons, 9(7): 1992-1998.

. Ju, T., Chen, X, Langhe, D., Ponting, M., Baer, E.,Zhu, L., 2022.

"Enhancing breakdown strength and lifetime of multilayer dielectric
films by using high temperature polycarbonate skin layers." Energy

Storage Materials, 45: 494-503.

. Zhu, Z.,, Rui, G, Li, R, He, H.,Zhu, L., 2021. "Effect of Dipole Mobility

in Secondary Crystals on Piezoelectricity of a Poly(vinylidene
fluoride-co-trifluoroethylene) 52/48 mol % Random Copolymer
with an Extended-Chain Crystal Structure." Macromolecules, 54(21):
9879-9887.

. Zhu, Z., Rui, G, Li, Q., Allahyarov, E., Li, R., Soulestin, T., Domingues

Dos Santos, F., He, H., Taylor, P. L.,Zhu, L., 2021. "Electrostriction-
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extended-chain ferroelectric polymers." Matter, 4(11): 3696-3709.
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Florida, US

. Caldona, E. B., Dizon, J. R. C, Viers, R. A, Garcia, V. J., Smith, Z.

J,Advincula, R. C., 2021. "Additively manufactured high-
performance polymeric materials and their potential use in the oil

and gas industry." MRS Communications, 11(6): 701-715.
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2. Advincula, R. C, Dizon, J. R. C, Caldona, E. B, Viers, R. A., Siacor, F.
D. C,, Maalihan, R. D.,Espera, A. H., 2021. "On the progress of 3D-
printed hydrogels for tissue engineering." MRS Communications,
11(5): 539-553.

3. Gaxiola-Lopez, J. C., Lara-Ceniceros, T. E. Silva-Vidaurri, L. G,
Advincula, R. C.,Bonilla-Cruz, J., 2022. "3D Printed Parahydrophobic
Surfaces as Multireaction Platforms." Langmuir, 38(25): 7740-7749.

4. Maalihan, R. D., Chen, Q., Tamura, H., Sta. Agueda, J. R. H., Pajarito,
B. B., Caldona, E. B.,Advincula, R. C., 2022. "Mechanically and
Thermally  Enhanced  3D-Printed  Photocurable  Polymer
Nanocomposites Containing Functionalized Chitin Nanowhiskers by
Stereolithography." ACS Applied Polymer Materials, 4(4): 2513-2526.

5. Caldona, E. B., Dizon, J. R. C, Viers, R. A., Garcia, V. J., Smith, Z.
J,Advincula, R. C., 2021. "Additively manufactured high-
performance polymeric materials and their potential use in the oil

and gas industry." MRS Communications, 11(6): 701-715.
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Natural Sciences,
ETH Zurich, (Swiss Federal
Institute of Technology in

Zurich), Switzerland

1. Mareliati, M., Tadiello, L., Guerra, S., Giannini, L., Schrettl, S.,Weder,
C., 2022. "Metal-Ligand Complexes as Dynamic Sacrificial Bonds in
Elastic Polymers." Macromolecules, 55(12): 5164-5175.
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. Traeger, H., Ghielmetti, A, Sagara, Y., Schrettl, S.Weder, C., 2022.

"Supramolecular Rings as Building Blocks for Stimuli-Responsive

Materials." Gels, 8(6): 350.

. Cappelletti, C., Olaechea, L. M., laniro, A., Prado-Martinez, C., Oveisi,

E., Weder, C., Schrettl, S., 2022. "Metallosupramolecular polymers
as precursors for platinum nanocomposites." Polymer Chemistry,

13(13): 1880-1890.

. Traeger, H., Sagara, Y., Berrocal, J. A, Schrettl, S.Weder, C., 2022.

"Strain-correlated mechanochromism in different polyurethanes
featuring a supramolecular mechanophore." Polymer Chemistry,

13(19): 2860-2869.

. Saenz, F., Ronchi, A., Mauri, M., Kiebala, D., Monguzzi, A.,Weder, C,,

2021. "Block Copolymer Stabilized Liquid Nanodroplets Facilitate
Efficient Triplet Fusion-Based Photon Upconversion in  Solid
Polymer Matrices." ACS Applied Materials & Interfaces, 13(36):
43314-43322.
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The Pennsylvania

University, US

. Jenney, C., Millson, P., Grainger, D. W., Grubbs, R., Gunatillake, P.,

McCarthy, S. J., Runt, J.,Beith, J., 2021. "Assessment of a Siloxane
Poly(urethane-urea) Elastomer Designed for Implantable Heart

Valve Leaflets." Advanced NanoBiomed Research, 1(2): 2000032.
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2. Thiangtham, S., Runt, J., Saito, N.,Manuspiya, H., 2020. "Fabrication of
biocomposite  membrane with microcrystalline cellulose (MCC)
extracted from sugarcane bagasse by phase inversion method."
Cellulose, 27(3): 1367-1384.

3. Kuray, P., Noda, T., Matsumoto, A, lacob, C., Inoue, T., Hickner, M.
A,Runt, J., 2019. "lon Transport in Pendant and Backbone
Polymerized lonic Liquids." Macromolecules, 52(17): 6438-6448.

4. Yang, L., Runt, J, Kuo, M.-c, Huang, K-s.,Yeh, J-t, 2019.
"Regeneration and utilization of waste phenolic formaldehyde
resin: A performance investigation." Journal of Applied Polymer

Science, 136(18): 47445.
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1. Maia, J., Fonseca, B. M., Teixeira, N.,Correia-da-Silva, G., 2022. "The
endocannabinoids  anandamide  and  2-arachidonoylglycerol
modulate the expression of angiogenic factors on HTR8/SVneo
placental cells." Prostaglandins, Leukotrienes and Essential Fatty
Acids, 180: 102440.
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PERSPEC POLYM

Perspectives in Polymer Science

This course gives students a broad perspective of polymer science and
applications of polymeric materials in everyday life. The course has four major
components: an overview of petrochemical industry, chemistry related to
polymer science, aspects  of polymer physics and introduction to polymer

processing; enhancement of competency in  scientific ~ database  and

communication skills.
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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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SEMINAR

Seminar

Presentation of and Discussion on current research in polymer.
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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, wvulcanization 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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CON ELEC PHOTO POLYM

Conductive, Electroactive and Photonic Polymer

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 propertie; 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 eg. 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

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.¢. 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 nono-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



6302637

6302638

70

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 Il

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
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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.

walulagnsnaudinngwanaindien 3(3-0-9)
TmgRusssurRansaudssuiluansassulunsndnadidasidinim deuwuuling
PP oM v A a o Y] < Y] a o a
widuusglevdlanatvsila dnnsaursanmunduiagnatadndidedlag
nsrUIUMINAUTINMALTmMALLLaETIN I LATVFOIAINTTUAT NATAITUNUFIY

Ao o [ K O a _a < v cs' 9 @ a
‘V]ﬁ’]ﬂﬁy‘l@%ﬂ LL{]Q-UWW’]ﬁ UTNUUNY L"aniaa anuu wunu LW@aUUaHUV’]’mNLﬂu@Jmi

soduandeu indidinmmarildilulddeidesfemaluladnssuiunisnandgn
iUl ldlunsnanwanaindidoseiananeg 1wy weauaninuedanied
woale wedlansonddanilulenuiefilevie lansdiwesvosnedlansendianiim
uazlansentrnseanniofitevdl lelenedlensdunielulend lulewedllanaslse
wsoluleiad Tulewedlensaumisnisaniolulois? wazlulowediluanislule
fio sy venniinsussdinndnstiendesasivomanaindideraz ey
el

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, polyhydroxyalkanoate 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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THESIS
Thesis
Research in polymer science for the advancement of knowledge or better

understanding of existing findings.
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