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(Instrumental Analysis)
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(Biopolymer Materials)
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(Instrumental Analysis)
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Analysis of samples by using advanced chemical instruments in spectroscopy,
chromatography, electrochemistry, and related techniques; problems and solution of data
analysis; conducting mini research projects
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Students are able to

1. Demonstrate responsibility for assigned work

2. Solve analytical problems in applied chemistry by applying principles of advanced
instruments used in spectroscopy, chromatography, electrochemistry, and other techniques

3. Analyze samples of interest using advanced spectroscopy, chromatography, electrochemistry,

and other techniques
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4. Develop work in analytical chemistry by creating a mini project involving sample analysis
using advanced spectroscopy, chromatography, electrochemistry, and other techniques in
accordance with scientific concepts

5. Present a mini project using appropriate media for presentation.

6. Use digital and information technology to search and manage information by themselves

7. Perform their assigned duties while working with others

721-512 mATAMIanaasfI0e N MIIATIZH 3((3)-0-6)

(Sample Extraction Techniques for Analysis)
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Qualitative and quantitative analysis, accuracy, precision, recovery, preservation of
samples, principle of extraction, extraction of semi-volatile organic compounds from liquid and

solid matrices, extraction of volatile organic compounds from liquids and solid matrices
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Students are able to

1. Demonstrate morality, ethics, honesty and responsibility for assigned work
2. Explain the differences in qualitative and quantitative analysis

3. Calculate values that indicate extraction efficiency accurately

4. Solve problems of extracting compounds by applying various extraction principles and methods.
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5. Use specific instruments in applied chemistry to extract compounds from liquid and solid
matrices
6. Present and discuss the use of various extraction methods for analysis

7. Work with others as a leader and follower
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(Gas and Liquid Chromatography)
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Theory and practices of chromatographic technique emphasizing on capillary gas
chromatography, high performance liquid chromatography, and the application of gas and liquid

chromatography to analyze the amount of substances of interest in different types of samples
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Students are able to

1. Demonstrate discipline, morality, and responsibility for assigned duties

2. Correctly compare the components of gas and liquid chromatography instruments and the
function of each component

3. Solve analytical problems by applying the principles of gas and liquid chromatography

4. Use information technology for self-learning

5. Present and discuss the factors affecting sample analysis using gas and liquid chromatography
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6. Analyze the substances of interest in the assigned sample using appropriate gas/liquid

chromatography techniques
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(Free Radicals Science)

ANUNBVDIDUYADATL NUIVDIDYYADEATE FUAVDIDUYADATE ANUHUIBVD

Msmueyyaddsy ANudRYveImIAIUOYYAdasE FHAYITIAIUOYNAdATT UNLIN
'd
YoIAIAUBYYADATZADFUNIN N INMTuUeIRITAIUBYYADdTY MINATOUGNTAIU
a 79 Y 1 Yy 9 A a A @ g}z d's)

pyyaddaszuazmMIlizgnalys annuduiunilszansmulumsdudinioesas 50

Principle of free radicals, source of free radicals, type of free radicals; principle of
antioxidation, antioxidant role, type of antioxidants, role of antioxidants to human health,

mechanism of antioxidants, antioxidants assay and its applications, inhibitory concentration (ICs,)
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Students are able to

1. demonstrate discipline and responsibility for assigned work

2. correctly classify the sources and types of free radicals

3. explain the definition, sources, types, and benefits of antioxidants

4. present and discuss the impact of free radicals on human health correctly

5. accurately compare the mechanisms of different methods of testing antioxidant activity

6. solve problems of analyzing antioxidant activity by applying various principles and methods

7. analyze for antioxidant activity and IC,, using various assays and write an accurate report

8. perform their assigned duties while working with others
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(Special Topics in Applied Analytical Chemistry)
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Discussion of interesting problems or current issues in applied analytical chemistry to

create academic literacy and new integrated ideas in applied analytical chemistry
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Students are able to

1. demonstrate discipline, morality and responsibility for assigned duties

2. use analytical instruments in applied chemistry according to laboratory and industry standards
3. use digital and information technology to search and analyze information by themselves

4. present research or interesting topics in applied analytical chemistry correctly according to
academic principles

5. propose guidelines for solving problems or developing work in applied analytical chemistry
that is currently of interest

6. integrate knowledge in applied analytical chemistry with consideration to social and
environmental impacts.

7. work with others as a leader and follower

o a v A a J [ [
wangasImeenaasuniuma avivuallszgnd vangasUiuiie wa. 2568 v 14/49



© =——
Y - — - — A - - NOVUSKISIYINIsSuUaz3dve
AUDNISANUT UKIONgIagdvvanuAsuns Snewwvadaau ' g eisdemsist eian
Us=o1Un1sAnun 2568 "

721-521 Msinvianazms1yszlesiiainveudesimwn 3((3)-0-6)

(Biological Waste Treatment and Utilization)
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Types, sources and composition of solid and liquid wastes; biological treatment of
wastewater from livestock farming and industry, and water reuse; waste handling and storage;

waste composition separation and utilization
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Students are able to

1. demonstrate responsibility for assigned work

2. use applied chemical instruments to analyze properties and composition of waste

3. solve problems and apply waste appropriately based on its properties and components

4. design biological treatment processes for waste and reuse

5. use digital and information technology to search and manage information by themselves
6. present and critique new technologies for the treatment and utilization of biological waste

7. perform their assigned duties while working with others
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(Environmental Biotechnology)
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Principles and processes of biotechnology; applications of biotechnology in
environmental management; biological treatment of pollutants; bioprocesses in wastewater

treatment; environmental management case study
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Students are able to

1. demonstrate discipline and responsibility for assigned work

2. explain the principles and processes of biotechnology

3. solve problems and apply biotechnology to the management of environmental problems,
bioremediation, bioprocesses in wastewater treatment

4. use specific instruments in applied chemistry to analyze the amount of pollutants in
wastewater

5. select appropriate biological processes for treating pollutants wastewater

6. use digital and information technology to search and manage information by themselves about
biotechnology in environmental treatment.

7. present and discuss examples of the use of biotechnology in environmental treatment

8. work with others as a leader and follower

o a v A a J [ [
wangasInernaasuniuma avnivuallszgnd vangasiuiie wa. 2568 v 16/49



© =——
b - 2 — A . — NOVUSKISIVINISUAEISY
AUDNISANUT UKIONgIagdvvanuAsuns Snevadaad ' g bt s
Us:91UnsAnun 2568 o

721-523 Al UladMIIANSVRAUTLOUATIE 3((3)-0-6)

(Hazardous Waste Management Technology)
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Definition, classification and sources of hazardous wastes; regislations related to
hazardous wastes, transport of contaminated substances in environment; current management
practices including environmental audits, waste minimization, recovery and recycling,
operations in industry, storing and transportation, decision making and assessing of hazardous
waste sources; integrated risk assessment; hazardous waste treatment and disposal technology

by physical, chemical and biological processess, thermal methods, stabilization and

solidification, land disposal by landfills, and contaminated site remediation
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Students are able to
1. demonstrate responsibility for assigned work

2. research and discuss laws related to hazardous waste
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3. analyze the properties of hazardous waste using specific instruments in applied chemistry

4. solve problems by applying the principles of hazardous waste management according to the
type and source of waste

5. systematically assess the risks of hazardous waste management

6. select appropriate hazardous waste treatment and disposal technologies, taking into account
the impact on the environment

7. present new technologies for hazardous waste management

8. perform their assigned duties while working with others
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(Wastewater Treatment Technology)
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Municipal and industrial wastewater characteristics; physical, chemical and biological
parameters of wastewater; physical and chemical wastewater treatment; biological reactor
design; anaerobic wastewater treatment; advanced wastewater treatments; case study in major
national and regional industries
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Students are able to

1. demonsrate discipline and responsibility for assigned work

2. analyze characteristics of municipal and industrial wastewater using various instruments.

3. compare physical, chemical and biological wastewater treatment methods

4. solve problems of treating municipal and industrial wastewater by applying various

technologies
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5. design/select reactors and treatment processes that are consistent with the properties of
wastewater
6. work with others as a leader and follower

7. present case studies on wastewater treatment in major national and regional industries
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(Anaerobic Digestion Technology)
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Status and perspectives of biogas production; anaerobic digestion process principle;
thermodynamic and kinetic in anaerobic digestion system; substrate characterization;
biomethane production potential; anaerobic digestion technologies; co-substrate, two-stage,
solid state anaerobic digestion; reactor design; case study in major national and regional

industries
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Students are able to

1. demonstrate discipline, morality and responsibility for assigned duties

2. analyze substrate properties and biomethane production potential using various instruments
3. solve problems by applying principles and processing stage of biogas formation for design,

analysis, modelling and scale up of bio-gas reactor to match the type of biomass used
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4. design process control and monitoring systems for biogas production
5. use digital and information technology to search and manage information by themselves

6. present case studies on biogas production in major national and regional industries
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(Carbon Management)
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Cycle of greenhouse gases; types and units for carbon emission measurement;
assessment of carbon emission performance; carbon monitoring; carbon emission reduction and
compensation; life cycle assessment of products; carbon label; carbon footprint calculation;

greenhouse gas emission standards; industrial carbon management
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Students are able to

1. demonstrate discipline, responsibility and morality

2. assess carbon emission performance and monitor carbon changes

3. calculate the carbon footprint of a product or service throughout its life cycle

4. solve problems of carbon management at the industrial level based on the principles of carbon
emission reduction and compensation, and greenhouse gas emissions standards

5. use digital and information technology to search and manage information by themselves on
carbon management

6. present and discuss methods for carbon emission reduction and compensation
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(Process and Economic Analysis)
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Evaluating consumption of mass and energy in a production process; capital and
operating cost estimation; selling price analysis; analysis of key economic factors including net

present value (NPV), payback period (PBP), and internal rate of return (IRR)
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Students are able to

1. have discipline and responsibility for assigned work

2. evaluate consumption of mass and energy in a production process

3. solve economic problems of production processes using key information, including net present
value, payback period, and internal rate of return

4. use digital and information technology to search and manage information by themselves

5. design knowledge management obtained from economic analysis of data sets

6. present case study of process analysis and economics in industry
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(Special Topics in Environmental Technology)
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Discussion of interested problems or current issues in environmental technology to

create experience and new integrated ideas in environmental technology
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Students are able to

1. demonstrate discipline, morality and responsibility for assigned duties

2. perform their assigned duties while working with others

3. discuss interesting problems or current issues in environmental technology

4. propose guidelines for solving problems or developing work in environmental technology that
is currently of interest

5. use digital and information technology to search and analyze information by themselves

6. present research or interesting topics in environmental technology correctly according to

academic principles
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(Microbial Products)
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Processes for production of high-value and industrially important microbial products;
isolation, screening, long-term preservation and strain development of microorganisms in
industry; conditions and processes for producing microbial products; product recovery and

purification; examples of new and interesting production of microbial products in industry
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Students are able to

1. demonstrate discipline and responsibility for assigned work

2. explain the processes for production of high-value and industrially important microbial products
3. solve problems and apply selection methods, preservation and development of industrially
important microbial strains

4. analyze the properties of microbial products using specific instruments in applied chemistry
5. select suitable conditions and processes for producing microbial products

research and present examples of new and interesting production of microbial products in
industry

6. use digital and information technology to search and manage information by themselves

7. present and discuss examples of the use of biotechnology in environmental treatment

8. perform their assigned duties while working with others
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(Biochemical Engineering)
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Biochemical and engineering principles of the industrial microbial processes, batch and
continuous culture, kinetics of enzyme-catalyzed reaction, metabolic pathway, kinetics of

substrate utilization, product formation and biomass production in cell cultures
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Students are able to

1. demonstrate responsibility for assigned work

2. explain the kinetics of enzyme-catalyzed reaction and metabolic pathway

3. solve problems of microbial cultivation in batch and continuous system

4. research and synthesize information on types of microorganisms and products produced by

cell culture.

5. analyze the amount of substrate and product in cell cultures using specific instruments in
applied chemistry
6. design a suitable system for culturing microbial cells

7. present and discuss biomass production techniques in microbial cell culture
8. perform their assigned duties while working with others
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(Separation and Purification Technology for Bioprocess)
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Principles and application of separation and purification techniques of bio-molecules
and bio-chemicals produced from bioprocess; product recovery operations by filtration,
precipitation and sedimentation, centrifugation, extraction, lon exchange, chromatography and
adsorption, membrane separation, distillation and pervaporation, absorption and stripping, and
membrane- electrolysis cell
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Students are able to

1. have responsibility for assigned work

2. explain the principles and application of separation and purification techniques of bio-
molecules and bio-chemicals produced from bioprocess

3. use specific instruments in applied chemistry to analyze samples obtained from various
separation processes.

4. solve problems of separating and purifying bio-molecules and bio-chemicals by applying
various principles and techniques

5. use digital and information technology to search and manage information by themselves
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6. design knowledge management gained from analyzing data sets regarding techniques for
separating and purifying biomolecules

7. present academic information regarding techniques for separating and purifying biomolecules
separated from biological processes

8. work with others as a leader and follower
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(Chemistry of Natural Products)
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Structures and biosynthetic pathways of various natural products including lipids,
phenolics, carbohydrates, amino acids, alkaloids and terpenes; purification, structural elucidation

by spectroscopy; synthesis and bioassay of some interesting natural products
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Students are able to

1. have discipline and responsibility for assigned work
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2. explain the meaning and sources of the various substances found in natural products accurately
3. describe the spectroscopic principle, a spectroscopy technique used to investigate the structure
of substances derived from natural products
4. solve problems and apply principles and methods of separating various types of substances
using column chromatography
5. synthesize/analyze biological activities of various natural products
6. use digital and information technology to search and manage information by themselves
7. present methods for studying structures, synthesis and bioassay of some interesting natural
products
8. perform their assigned duties while working with others
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(Biopolymer Materials)
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Overview of plant polymers; plant proteins, plant oil, starch and cellulose fiber; plant
polymer processing, chemical modification methods of plant polymers and their applications;

composites foams, biodegradable polymers, adhesives and coating materials
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Students are able to

1. demonstrate responsibility for assigned work

2. describe the characteristics and synthesis process of biopolymer, both naturally occurring and
synthesized from natural sources

3. solve problems by applying knowledge and technology of biopolymer materials in industry
4. select an apprpriate chemical modification method for plant-based polymers

5. use digital and information technology to search and manage information by themselves

6. present and discuss the process of natural polymer structure modification and manufacturing

technology to produce biopolymer
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(Bio-chemicals Production)
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Introduction to bioeconomy industry, biomass in Thailand, biorefinery and biobased
platform for biochemicals production; introduction to metabolic pathways and metabolic
engineering in biochemicals production; lignocellulosic materials, pretreatment technology and

inhibitions; biochemicals from yeasts, bacteria and photosynthetic microorganisms and potential

biochemicals in Thailand; bio-chemicals production process
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Students are able to

1. demonstrate discipline and responsibility for assigned work

2. compare different types of lignocellulosic materials and their processing methods

3. solve problems of biochemicals production by applying metabolic pathways and metabolic
engineering

4. use digital and information technology to search for information about the potential of biomass
in Thailand for use in the production of biochemicals

5. design/select processes for producing biochemicals.

6. present examples of the production process of potential biochemicals in Thailand.
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(Oleo-chemicals Production and Applications)
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Basic theory of oleo-chemicals, oleo-chemical products and new industrial oils; cationic
and anionic- based surfactants; production of surfactants; lubricants and hydraulic fluids;

biofuels derived from vegetable oils and fats; industrial uses of oleo-chemicals; analysis of oleo-

chemicals; new chemistry of oils and fats; oleo-chemicals and environment
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Students are able to

1. demonstrate responsibility for assigned work

2. solve problems and apply theories of production process, analysis, and utilization of various
types of oleo-chemicals and oleo-chemicals, oleo-chemical products for an emphasis on
industrial production

3. design knowledge management obtained from analyzing data sets regarding oleo-chemicals
technology

4. use digital and information technology to search and manage information by themselves

5. present academic information regarding oleo-chemicals production and applications
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(Bio-Energy Technology)

U tﬂy ) tﬂy a A % =S [ =
’Viﬁﬂ‘W‘L!i'l‘Ll"lJ't’]\iLﬂﬂiuiﬁEJL“H@L‘Wﬁ\“lﬁlﬂﬂ'l‘Wl,m$Wﬁ\°l\°l'lu°lf'Jﬂ'lW WPNHPULIYU N3
Y @ o @ a dy a a [ S 2 a
’Vi'l‘JJ'lhlﬂLLﬁgﬁﬂ‘]&lmzﬁ'lﬁiﬂﬂ'liWﬁ15]l%@LWﬁQG]f'Jﬂ'IW/WﬁQQ'IHGH'Jﬂ'IW NITUIUNTITBIANN
o ] = = I dy a a a =1
mmumnﬂaﬂuuﬂmmmmﬂuu,%mwm NITANAADNIUDA UINTUBDE UINU ”laimmu
a v A v a X aa A
ngul'ﬂi’ﬂﬂl“lfﬁ AANTENUNWNATUAILINADNIINNITHNACUTDINAIBININ  NTEUIUNITINY
] A Y a o dy a A N =R ) o a dy a A
‘Jquﬁﬂ'l"]J't’]\iGUﬂ{llﬁﬂﬂ’Jﬂﬂ'liWﬁ@]lﬂulﬂfﬁnwa\‘lﬁﬁﬂﬂ'l‘w ATUANHIATIUIUNTNAALTDLINAIFININ
Fundamental principles of biofuel/bioenergy technology; renewable feedstocks,
availability and attributes for biofuel/bioenergy production; biochemical process for conversion
of biomass to fuel; production of ethanol, butanol, methane, hydrogen and biodiesel;
environmental impacts on biofuel production; value-added processing of residues conversion to

biofuel; case studies on biofuel production
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Students are able to

1. demonstrate responsibility for assigned work

2. evaluate characteristics, quantity and suitability of biomass materials for fuel/energy
production

3. solve problems of biofuel/bioenergy production using the principles of biochemical
processes for converting biomass into fuel.

4. select appropriate technology for producing biofuels/bioenergy

5. use digital and information technology to search and manage information by themselves

6. present and critique new technologies for producing biofuels and bioenergy
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(Biochemical Reactor Analysis and Design)
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Application of mass/energy balances and reaction kinetics for design; analysis,

modeling and scale up of bio-reactors for microbial cultures
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Students are able to

1. have discipline and responsibility for assigned work

2. solve problems and apply mass/energy balances and reaction kinetics for design, analysis,
modeling and scale up of bioreactors for microbial cultures

3. design the bioreactors for the selected process

4. use digital and information technology to search and manage information by themselves

5. give a presentation and participate in class discussion

6. perform their assigned duties while working with others
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(Enzyme Technology)
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Chemical structure of enzyme; kinetics and mechanisms of enzyme; enzyme regulation
and production, extraction and purification; immobilization of enzymes; application of enzymes
in industries
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Students are able to

1. demonstrate responsibility for assigned work

2. solve enzyme-substrate immobilization problems based on enzyme chemical structure,
kinetics and mechanisms of enzyme

3. design an industrial enzyme production process from assigned problems
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4. use digital and information technology to search and analyze information by themselves

5. present and critique research/applications of enzymes in industry
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(Special Topics in Bio-based Products)
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Discussion of interesting problems or current issues in bio-based products to create

academic literacy and new integrated ideas in bio-based products
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Students are able to

1. demonstrate discipline, morality and responsibility for assigned duties

2. in-depth discuss interested problems or current issues relating to bio-based products

3. propose guidelines for solving problems or developing work in bio-based products that is

currently of interest

4. integrate knowledge in bio-based products with consideration to environmental impacts
5. present research or interesting topics in bio-based products academically using appropriate
media and presentation methods

6. work with others as a leader and follower
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(Physical Methods for Characterization)
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Physical techniques for characterization of materials, diffraction and scattering of X-
ray, photoelectron emission and Raman scattering; techniques for surface and morphology
characterization including reflection of infrared ray, scanning electron microscopy, transmission

electron microscopy, thermal analysis and synchrotron light technique
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Students are able to
1. demonstrate discipline and responsibility for assigned work
2. solve analytical chemistry problems using the principles of various physical techniques for

studying material properties

3. analyze material properties using various specific instruments in applied chemistry

4. research and synthesize data obtained from research on various physical techniques in the
study of materials analysis

5. present information obtained from research correctly according to academic principles

6. select various techniques to accurately study the specific properties of materials
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7. perform their assigned duties while working with others

721-562 Tagamanazlnssaing 3((3)-0-6)

(Smart Materials and Structures)
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Fundamental of smart materials, types, structures and properties, nanostructures, coatings,
sensors, shape memory alloys, ceramic materials, piezoelectric materials, semiconductors,

electroactive polymers, hybrid and composite systems; applications
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Students are able to

1. demonstrate responsibility for assigned work

2. explain the definition of smart materials and classify types of smart materials in terms of
underlying mechanisms

3. select appropriate instruments and methods to analyze the structure and properties of smart

materials

4. search for information using digital and information technology on the properties and methods
of preparing smart materials
5. present and discuss the properties and methods of preparing smart materials

6. design the preparation and characterization of smart materials
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7. analyze problems and develop solutions related to the preparation and application of smart
materials.

8. perform their assigned duties while working with others
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(Catalysis)
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Principle of catalysts, adsorption and kinetic of surface reaction, mechanism of catalysis,

reaction kinetic of homogeneous and heterogeneous catalysis; surface chemistry; deactivation,

selectivity, and simple model of reaction activity; examples of catalytic reaction in industry
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Students are able to
1. demonstrate responsibility for assigned work
2. describe principle and importance of catalysis

3. analyze types of catalysis and mechanisms of catalysis

4. apply principle of catalysis to catalysis research or thesis course
5. systemically analyze problems and develop solutions related to catalysis in industry
6. use information technology for self-learning

7. present examples of catalytic reaction in industry correctly according to academic principles
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(Modification of Natural Rubber and Applications)

Taseaamaniivew9sssund  mseandasmaniiveswnssssuna  laun

laTastusu arlavmudu lolaawsu snendatu uazuua luaFuveseesssumna ms
= a = :: = a (% =1 ]

LﬁﬁﬂﬂJfJNﬁﬁﬁJ%'lmﬁﬁﬂl!a3fJ'l\‘lT‘lJﬁﬁuﬂ'li'JiJﬂQL‘VIﬂuﬂﬂﬁﬂﬂl!ﬂﬁﬂﬂNlﬂMﬁlﬂM ] HAaSNII

Iq 9 % [ a 1
szgnaldinensaauilaariian o

Chemical structure of natural rubber; chemical modifcation of natural rubber e.g.,
hydrogenation, halogenation, cyclization, epoxidation and maleinization; preparation of liquid
natural rubber and deproteinized rubber including novel techniques for chemical modification;

and application of various modified rubber latex
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Students are able to

1. demonstrate discipline, morality and responsibility for assigned duties

2. describe chemical structure and chemical reactions related to chemical modification processes
3. synthesize data from research on chemical structure modification issues and their applications
4. develop solutions to problems related to chemical modification of natural rubber and industrial

applications

5. select a method to modify the chemical structure of natural rubber to be consistent with its
application
6. present new techniques for chemical modification and application of various modified rubber

latex
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721-565 INRNUAIV13TQ 3((3)-0-6)

(Surface Chemistry of Materials)
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Basic properties of surface chemistry, surface tension, solid-gas, and solid-liquid
interfaces, thermodynamics of surface materials, theory of adsorption on surface, adsorbent and
development of adsorbent, surface area analysis and pore size distribution of adsorbent materials,

and surface materials image analyzed by scanning electron microscopy; adsorption isotherm,

adsorption kinetics, and adsorption mechanism; literature review for applications of adsorption
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Students are able to
1. demonstrate discipline and responsibility
2. explain basic properties of surface chemistry and adsorption theory

3. analyze problems and develop solutions related to surface chemistry of materials.

4. select kinetics and thermodynamics models of surface of material in accordance with the
properties of adsorbent
5. use digital and information technology to review literature which can be applied in research

and presented academically
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6. present research that has application of adsorption correctly according to academic principles

721-566 Tagiulunaz Taquilsznou 3((3)-0-6)

(Nano Materials and Composites)
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History and advances in nano-scale materials, general theory about nano materials,
composite materials and nano-composite materials; type and production of nano-composite
materials; characterization and properties of nano-composite materials; applications of nano-

composite materials
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Students are able to
1. demonstrate discipline, morality and responsibility for assigned duties

2. classify nanomaterials and composites

3. select techniques to investigate the characteristics and properties of composites and
nanocomposites
4. develop solutions based on analysis of problems related to the production and application of

composites and nanocomposites
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5. evaluate new conceptual data and evidence from nanoscience and nanocomposite materials
sources
6. present and discuss research related to the production and applications of composites and

nanocomposites

721-567 INENAAASNOANDS 3((3)-0-6)

(Polymer Science)
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Concepts for polymer science, structure, properties and application; condensation and
addition polymersations as well as atom-transfer addition radical polymerisation (ATRP),
reversible addition-fragmentation chain transfer (RAFT) polymerisation, and click

polymerization
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Students are able to
1. demonstrate responsibility for assigned work

2. explain the concept of polymer science, its structure, properties and applications

3. classify condensation and addition polymerizations, atom-transfer radical (ATRP), reversible
addition-fragmentation chain transfer (RAFT)
4. analyze problems and develop solutions related to polymer synthesis using various methods

5. synthesize information from research on polymer synthesis issues and applications
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6. present research that uses new techniques in polymer synthesis

721-568  WoANDINBAADEA 3((3)-0-6)

(Polymer Colloids)
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Overview of polymer colloids, polymerization and preparation process of polymer
colloids, formation mechanism of polymer colloid particle, stability of polymer colloids,
morphology and characterization of polymer colloids, and commercial polymer latexes including

their industrial application
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Students are able to

1. demonstrate responsibility for assigned work

2. discuss the concept of polymer colloids, reaction and process of polymer colloid preparation
3. analyze the mechanism of polymer colloid formation, stability of polymer colloids

4. develop solutions based on analysis of problems related to the preparation process of polymer

colloids

5. use digital and information technology to search and manage information by themselves

6. present examples of latex polymer applications in industry
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(Special Topics in Applied Materials)
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Discussion of interesting problems or current issues in applied materials to create academic

literacy and new integrated ideas in applied materials
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Students are able to

1. demonstrate discipline, morality and responsibility for assigned duties

2. discuss interesting problems or current issues in applied materials

3. integrate knowledge in applied materials

4. analyze problems and propose guidelines to solve or develop applied materials that are
currently of interest

5. use digital and information technology to search and analyze information by themselves

6. present research or interesting topics in applied materials

7. perform their assigned duties while working with others
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(Research Methodology)
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Integrated chemical research concept; research proposal writing; morality and ethics in

research work; statistics for experimental design; data collection; experimental data analysis;

conclusion; research report writing, manuscript draft writing and case study
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Students are able to
1. demonstrate discipline, responsibility and morality
2. demonstrate no academic plagiarism, cite other person’s works and have scientific ethics in

related areas

3. solve scientific problems that arise during thesis planning or writing an applied chemistry

thesis proposal using the scientific process
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4. use specific instruments in applied chemistry to analyze and plan the thesis or write a thesis
outline.

5. present a case study which may be an academic quality thesis outline with appropriate media
for presentation, and communicate effectively both speaking and writing in Thai and English

6. integrate knowledge in applied chemistry to improve or develop production process or
products belongs to their related work

7. apply digital and information technology to search and manage information by themselves

8. perform their assigned duties while working with others

721-572 M3ADH UV UTMITVINeNHNWUE 1(0-2-1)

(Thesis Preliminary Study)
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Oral presentation and submission of research proposal; preliminary research
experiments; data collection; experimental data analysis; conclusion; research report writing and

case study
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Students are able to
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1. demonstrate discipline, responsibility, morality, academic ethics and no academic plagiarism
2. plan a research design, write, and develop research proposal correctly according to academic
principles

3. identify problems and propose solutions based on the relevant literature and existing evidence
relate to applied chemistry research

4. conduct thesis preliminary experiment by using specific instruments in applied chemistry

5. use digital and information technology to search and manage information themselves for
planning their thesis

6. present and participate in progress of research proposal presentation and class discussion

7. work with others as a leader and follower
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(Seminar on Applied Chemistry)
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Researching current interesting topics in applied chemistry from articles published in

international journals for presentation and discussion in class under supervision of instructor
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Students are able to

1. demonstrate responsibility for assigned work

2. develop their interesting seminar topics in applied chemistry

3. search and manage information using digital technology and information themselves for use
in seminar

4. evaluate the appropriateness of the selection of analytical instruments and methods used in the
searched seminar topics

5. solve problems and apply the appropriate process of systematic review to their seminar
presentation related to applied chemistry

6. present seminar on applied chemistry correctly and appropriately according to academic
principles and presentations

7. participate in presenting opinions and discussions in class

8. systemically analyze problems and propose solutions in seminar on applied chemistry
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(Thesis)
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Advanced research on integrated fields of chemistry emphasizing on utilization and
value adding of available materials and economic plants in local areas as well as implementation
of environmental management system using clean technology to serve needs of southern

industry, create student’s morality and ethics under supervision of thesis advisor, and publish

research results in academic journals
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Students are able to

1. demonstrate academic ethics, scientific ethics and no academic plagiarism

2. demonstrate responsibility for assigned work

3. apply knowledge of applied chemistry for research design and plan to solve the problem
obtained from real situation by themselves under supervision of their advisor

4. create research based on scientific research processes by using statistics for research
designing, planning, problems and data discussion related to applied chemistry

5. use basic scientific and specific instrument related to applied chemistry with expertise and
accurate following laboratory and industry standard

6. solve scientific problems occurred during thesis planning or thesis proposal writing in applied

chemistry by using scientific process
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7. present their thesis proposal containing academic quality with appropriate media for
presentation

8. publish research results in academic journals

9. communicate science with both of speaking and writing in Thai and English with others

10. integrate knowledge in applied chemistry to improve or develop production process or create
innovations

11. use digital and information technology to search and manage information by themselves

12. perform their assigned duties while working with others
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Advanced research on integrated fields of chemistry emphasizing on utilization and
value adding of available materials and economic plants in local areas as well as implementation
of environmental management system using clean technology to serve needs of southern industry

and to create student’s morality and ethics under supervision of thesis advisor
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Students are able to

1. demonstrate academic ethics, scientific ethics and no academic plagiarism

2. demonstrate responsibility for assigned work

3. apply knowledge of applied chemistry for research design and plan to solve the problem
obtained from real situation by themselves under supervision of their advisor

4. create research based on scientific research processes by using statistics for research
designing, planning, problems and data discussion related to applied chemistry

5. use basic scientific and specific instrument related to applied chemistry with expertise and
accurate following laboratory and industry standard

6. solve scientific problems occurred during thesis planning or thesis proposal writing in applied
chemistry by using scientific process

7. present their thesis proposal containing academic quality with appropriate media for
presentation

8. communicate science with both of speaking and writing in Thai and English with others

9. integrate knowledge in applied chemistry to improve or develop production process or create
innovations

10. use digital and information technology to search and manage information by themselves

11. perform their assigned duties while working with others
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