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937-501  MIAATIEHAIBIATOINBVUGA 3((3)-0-6)

(Advanced Instrumental Analysis)

937-502 ﬂﬁﬂ’ﬁmﬁmﬁmmzﬁﬁaﬂm%qﬁa%uqq 1(0-3-0)
(Advanced Instrumental Analysis Laboratory)

937-503  ApmsIsemaniillizgna 3((3)-0-6)
(Research Methodology in Applied Chemistry)

937-504  duWUY 1* 1(0-2-1)
(Seminar I)

937-505  duWU1 2* 1(0-2-1)
(Seminar II)
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(Module: Biochemistry Research and Innovation)
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(Advanced Computational Chemistry)
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(Production Processes and Properties of Nanomaterials)
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(Polymer Science and Innovation)
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(Natural Products in Nutraceuticals and Cosmeceuticals)
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(Development of Natural Origins for Commercials)
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(Membrane Technology)
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(Tissue Engineering Scaffolds from Biomaterials)
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(Biorefineries)

937-531 iafiFnmiFeinauazing TuTaddady 3((2)-3-4)
(Eco-Biochemical Chemistry and Sustainable Technology)
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(Special Topics in Applied Chemistry)
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(Thesis)
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(Thesis)
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(Advanced Instrumental Analysis)
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Theory and applications of advanced instrumental analysis techniques in biochemical analysis; including
ultraviolet-visible spectroscopy, infrared spectroscopy, nuclear magnetic resonance spectroscopy, mass spectroscopy, gas
chromatography, high-performance liquid chromatography, ultrahigh-performance liquid chromatography, thermal
analysis techniques, differential scanning calorimetry and thermogravimetric analysis, electron microscopy, recent
literature on advanced analytical instruments, integration of knowledge to solve problems and development of the bio-

based industry

937-502  UfiiamsmsInnzridlenIesileduga 1(0-3-0)
(Advanced Instrumental Analysis Laboratory)
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Skills in the use of advanced analytical instruments in biochemical chemistry; including chromatography
techniques; spectroscopic techniques; thermal analysis techniques; electron microscopy; students will practice accurate
and efficient use of advanced instruments to analyze and solve scientific problems relevant to the bio-based industry;
validation of methods for use in analysis and solving scientific problems relevant to the bio-based industry
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(Research Methodology in Applied Chemistry)
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Development of advanced research skills in applied chemistry; including preparation of research proposal,
statistical data analysis, academic article writing, research presentation, group discussion of research findings, report
preparation for presentation, and publishing in academic journals, and registering patents; with emphasis on research

ethics and compliance with ethical standards for research.
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(Seminar I)
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Seminars given by students on topics of current interest or new findings relevant to chemistry from chemistry
or other scientific journals; students will present research findings and participate in class discussions under the guidance

of advisors; development of presentation, scientific explanation, and question-answering skills
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(Seminar IT)
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Thesis progress; new findings; modern research topics in chemistry; literature review; class presentations;

discussions under advisor supervision; presentation skills; scientific explanation; data analysis; question-answering skills
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(Thesis)
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Design and development of research proposal; conducting research with adherence to research ethics;

teamwork; advanced research in chemistry; supervision by thesis advisors; presentation of thesis progress; thesis writing;

oral thesis defense; publishing research in peer-reviewed journals; integrated research practice in industry or academia

937-511  Inensinus 18(0-54-0)
(Thesis)
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Design and development of research proposal; conducting research with adherence to research ethics;
teamwork; advanced research in chemistry; supervision by thesis advisors; presentation of thesis progress; thesis writing;

oral thesis defense; publishing research in peer-reviewed journals; integrated research practice in industry or academia

937-520  AIFIVLMAZHIANIINATHIANTINN 6((5)-3-10)

(Module: Biochemistry Research and Innovation)
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Study of research and innovation in biochemical sciences; integration of oleo chemistry; cosmetic chemistry;
materials chemistry; exploration analysis, and development of innovations; synthesis and application of oleochemicals;

cosmetic product development; biobased materials applications; examination of applications in industry, medicine, and

environment; development of sustainable and efficient new products and processes

937-521 mﬁ@aﬁmam%uga 3((2)-3-4)

(Advanced Computational Chemistry)
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Ensembles; long range correction; molecular dynamics approach; Monte Carlo approach; quantum mechanics
and molecular mechanics hybrid approach; enthalpy of formation; solvation; periodic boundary conditions; simulation for

large particles; application in research and industry

937-522  NszLIUMSKHAAKAZANTAVRIITAM Y 3((3)-0-6)
(Production Processes and Properties of Nanomaterials)
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Study of principles and techniques for the production of nanomaterials; synthesis; surface modification; size

control of nanoparticles; exploration of the physical, chemical, and mechanical properties of nanomaterials; nanomaterial

applications in industries (medicine, energy, and environment); analysis and testing of nanomaterial properties; integration

of nanotechnology into industrial development
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(Herbs for Aesthetic and Health)
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Herbs used in cosmetics; application of herbs in cosmetics and supplements industries; research development

and quality control of herb cosmetics

937-524 InenenansuazuinnIsunoa0S 3((3)-0-6)

(Polymer Science and Innovation)
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Introduction and basic chemistry of polymers; structure-property relationship of polymers; synthesis and
improvement of polymer properties; analysis and testing of polymer properties; natural polymers; biodegradable
polymers; development of natural rubber products; polymer innovation for specific purposes; case studies of polymer

innovation in various industries
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(Biofuel Industry from Palm Oils)
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Biodiesel processing; lubricant production from esters; oleochemical derivatives productions; maximizing
energy efficiency of biodiesel; impacts of biofuel to environment; field trip related to biofuel industry; work integrated

learning
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(Natural Products in Nutraceuticals and Cosmeceuticals)
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Natural productsbased nutraceuticals and cosmeceuticals; structure and classification of natural products;

structural elucidation by spectroscopic methods; chemical structure-biological activity relationships
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(Development of Natural Origins for Commercials)

=2 a2 {

a o o a [ [ < A a Y
wammmﬁ"lﬁ'mﬂﬁiimmalugﬂmmmgu‘lm MIANANYIY ATANANNUIGNT A15VTgNT vanmsuils

q q

< & < Y '3 a o ¢ aq o
gﬂiugﬂsmmmum VDI A NNUDILLUN ﬂ?ii%ﬂigiﬂ%uﬁﬁNﬁ@]ﬂﬂ!cﬂﬁiiuﬁlﬂﬂfﬂﬂiﬂLﬂ‘]&l@]ﬁﬂiiﬂllﬁ%'ﬂq@]ﬁ?ﬁﬂiiﬂ

S 1

o aq ¥4 ¥ Y o o o o ¢ o
ﬂ?iW@Ju1ﬁ1§”ﬁiill‘lﬂﬁql‘l’iLﬂuﬁ?i@]ﬂ@]uﬁ?‘ﬂiﬂ?ﬁq‘]ﬂﬂ?‘w LBU ﬂWiﬁQLﬂi?S‘HﬁWiﬂiSﬂﬂ‘U‘ﬂWﬂ%’lﬂ?W fﬂiﬂﬂuﬂi
9 a A A a a £ = @ = =) a =
Tﬂ5\1ﬁ§N1/INLﬂ3JLW€JLW3J1]535ﬁ1/lﬁﬂ1‘Wﬂ15E]ﬂﬂi]1/l'ﬁ‘V]N"]f’JﬂTW ﬂWSW@JHWIWﬁL‘MﬂT’]ﬂ’JﬂWW L F@TANUAILININ NIT
W A o @ P o o 1 o ) = A4 9 o A a
WWUWNGWﬂm"mlﬁ&’ﬂ‘ﬁﬂ?iﬂlﬂWﬂi&’ﬂﬂTS\NTH‘IHSGQ JTAUMITA GATIVNTTN NTANYIANUNINYIVDINVIUD 1IN
= a va A [ o

fﬂiI?Jﬂ‘l.]g]‘ﬂﬁL%Qyjim?ﬂﬁﬂ‘UﬂﬁﬂN?u

Products from nature as medicinal plants crude extract semi-pure compounds and pure compounds;
fundamental processing of natural products to solid semi-solid and liquid; utilization of natural products for agriculture
and industry; development of natural substances as precursors for bio-based materials such as the synthesis of bioactive
compounds; chemical structure modification to enhance biological activity; development of biopolymers and bio-

additives; product development and method for pilot plant commercial scales and industry; field trip related to subject

contents; work integrated learning
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(Membrane Technology)
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Principles and theories of the membrane separation techniques and applications; membrane separation
processes; membrane materials and modules; polymeric membrane; development of membranes; model for the transfer of
substances through the membrane; concentration polarization, membrane fouling; application of membrane technology

for biorefinery
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Overview of tissue engineering scaffolds from biomaterials; biobased materials for scaffolds in tissue
engineering; properties of scaffolds for tissue engineering; formation and processes of tissue engineering scaffolds;
modification of tissue engineering scaffolds; polymeric scaffolds with biomimetic approach applications of tissue

engineering scaffold
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Biorefinery concept; lignocellulosic feedstock biorefinery; biofine process; whole crop biorefinery; fuel-

oriented biorefineries; biorefineries based on thermochemical processing; greenbiorefineries; relevant industry standards
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Principles of ecological biochemistry to develop sustainable manufacturing processes, reduce environmental
impacts and increase resource efficiency; environmental standards; green chemistry principles, and waste reduction
strategies in the industry; application of digital technology and artificial intelligence for process analysis and optimization;
utilization of software and digital tools for the development of bio-based materials suitable for modern industries
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Study and analysis of specialized topics in applied chemistry; analytical chemistry; environmental chemistry;

food chemistry; pharmaceutical chemistry; advanced techniques and technologies study for chemical analysis; problem-

solving in various fields; the application of applied chemistry in industrial and research contexts
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