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The King’s Philosophy and Sustainable Development
ANUMNE HanmMs uudda aAnudna nazhvuevesanliyanveursugianeiies nanmnga
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Meaning, principle, concept, importance and goal of the philosophy of sufficiency; work principles;
understanding and development of the king’s wisdom and sustainable development; and analysis of
application of the king’s wisdom in the area of interest including individual business or community sectors in
local and national level

711-101 YseToviitouanud 1((1)-0-2)
Benefit of Mankinds
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Knowledge integration activities, with emphasis on sufficiency economy philosophy, work principle for

benefit of mankind
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New Consciousness and Living a Peaceful Life
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IS v A
Huguuazdua
Consciousness, mind calmness and apprehension of peace; able to emply consciousness in studying and
conduction activities, including cogitating upon thought and emotion; able to understand change in emotional
state, being happy, learning to share and acknowledging value of life and humanness; self-perception and

understand others; having positive attitude; understand and accept differences in culture, idea belief and value;
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state of coexistence with ethics, peaceful communication skill and multiculturalism skill; conflict management

and non-violent method to apply into the state of living life in happiness and peace
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Citizenship and Public Consciousness
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Concept, principle, qualification and importance of citizenship under the democracy principle in community,
global and online society (virtual society) levels; abide by the law, social responsibility, equality, concept and
principle of cardiopulmonary resuscitation, healthcare aid for others, and simulation of cardiopulmonary
resuscitation demonstration; outreach to others by employing basic cardiopulmonary resuscitation and

healthcare methods
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Thinking to Entrepreneurship
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Definition and relation of higher order thinking with entrepreneurship: development of higher order
thinking; use of data and evaluation of business environment for making decision deliberately on alternatives
based on ethics, searching for business opportunity and perspective development of balanced and sustainable

living; developing business ideas it" modern business tool
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Values of the Wise and Deliberation
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Scientific thinking process; progress in science and technology; impacts of science and technology on way
of life; economy, society and environment; preventing and solving problem arising from science and
technology impact
a a d U v
imzAanszuaInenmansasialval 2((2)-0-4)
Current Issues in Modern Science
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Science and technology development for enhancing quality of life; IT applications in science, technology,
energy and environment; scientific and technological advancement; communal, regional and international
innovations; modern scientific and technological issues related to or with impacts on society, politics,
economy, natural resources, humans, living organisms and environment
Mmsvslandie 2((2)-0-4)
Green Consumptions
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Happy life in eco-university; environmental dimensions (natural resources, energy, technology, waste and
socioeconomic) adjustment under globalization changing for balanced life; eco-development for
sustainable development of quality of life; adaptations to sustainable and green city development; green

innovation and product selection; application of basic GIS for natural disaster warning system; dynamic

globalization and critical media literacy in multicultural society
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MImmuadINa 2((2)-0-4)
Digital Environment Literacy
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Technology; artificial Intelligence; cyber ethics and regulations; concepts and significance of media and
information in digital age; modern communication landscape; media impacts; communication behaviors in
digital media; private right and violation; access to information; use of information for lifelong learning;

citation; information presentation
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FinMath
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Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation;

personal financial planning; installment payment; and basic investments
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Hi ! English

= @ aa o w5 [ = [ 1 Y = Y o
ﬂ'liI?Jﬂﬁu‘i/lulﬂ1H16@ﬂﬂhlu%”mﬂi$iﬂ’3u Pjﬂ%ﬂh%ﬂ?iﬁ]@ﬂlﬁﬂ\iﬂTﬂ?ﬂﬂﬂi]‘}_-l’fJElNQﬂWfN LTYUINNYLS

U
2

fﬂiﬁu‘ﬂu?ﬂﬂelﬁilﬂﬂﬂHNWUﬁ@ﬁﬂaWﬂﬂaWﬂ LU m%@lu UM VWA mwaum% HazUNUITONOTU g
Practice of English conversation in daily life; practice of English pronunciation; learning English through
media such as English cartoons, fairy tales, songs, movies and short descriptions

Mueualnan 2(2)-0-4)
Pen and Post
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Developing reading skills focusing on identifying topics, main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills
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M ng Muuse 2((2)-0-4)
Thai Language Your Language
o o YR =2 a Y A A o a A o I v
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sl 19 se Teanid
Language and presentation of ideas through written communication appropriate with different situation for the
achievement of communicative objectives ; culture of Thai language usage ; practice of correcting defective
message in communication ; receiving information by reading for main ideas, summarizing, and criticizing for

learning and living application
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Creative Craft
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Thoughts, skills, and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
apdeAy Tag 1((1)-0-2)
Craft Appreciation
o a oA a o 7 A o w
msthiaquiae lsuiszangine linannuaeaunazii lu1d)s: Tomi ludialsgs1iu
Creative use of waste material
d
MIPUHITH 1((1)-0-2)
Cartoon Appreciation
4 zi’ Y o 4 J aa o w

minazUmiguidesduuazihmigulianuaeuuveslFluiialsesiiu
Drawing cartoons for beginners; decorative cartoons
Fauinang 1((1)-0-2)
Colorful Fiction
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Life experience, inspiration, aesthetic, social and cultural appreciation through novels, short stories, songs,
and plays
a U
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Chinese Art
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Al JmusssuTumuag q 1u MmIdansza1y Aademadeusyiuiu gnaa Aalzmswey nazems
Ju fudu

Chinese art and culture such as paper cutting, the art of Chinese Calligraphy, abacus, the art of tea and food
ey 1((1)-0-2)
Malay Enchantment

A Uizl Jausssuveanuagludszma lnonazeusou
Race, culture and traditions Malay in Thailand and ASEAN

alszagaiilu 1((1)-0-2)
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What’s Japan
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Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and

Japanese society
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Get to Know Korea
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Korean Art and Culture: Korean Cooking, Korean Traditional Dance, Korean Wave, fole paper
fiadziitia 1((1-0-2)
Arts Therapy
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Arts and creative activities for improve emotional and mental well-being. Learn to
manage the feelings, expression, and communication in more positive way. Increasing self confident and develop
a greater self-awareness
a a Y a d

AMINAINHNINGAYAIVAIUATUNS 1((1)-0-2)
PSU Songs Appreciation
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Background; value; criticism and appreciation of PSU’s song; singing PSU’s song in

difference way

lonz 1((1)-0-2)
Yoga

anuiiazinuz Tonz mseenmasmonieToay madlszgndldlons lugnsesnddanie
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Knowledge and yoga skill, exercise with yoga, applying yoga to promote health in

daily life

Aae 1(0-2-1)
Social Dance

nuziesdunazinsomlumsaan masi 19 lumsdan niumsAnl§iia

Basic social dance skills and etiquette; social dance music; emphasis on practice
fanssuiszneudaniz 1(0-2-1)

Rhythmic Activities
Yy o oa o o A o a
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Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic

activities; emphasis on practice

anAUaa 1(0-2-1)

Basketball
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Basic basketball knowledge and skills; teaching methods; practical drills; rules and
Competition
d

Joaiaduea 1(0-2-1)
Volleyball
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ANVIUASNNHENWIIDALAY VDAL VDIAY ITHOU ﬂ'lﬂ\]ﬂﬂ{]’ﬂ@'l NANULASNITUUIVU
Basic volleyball knowledge and skills; teaching methods; practical drills; rules and
Competition

d
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Handball

9 o = o dy Y ad a oA a [
ANUIUASNNIHENWIIUAUDALDDIAU IHTOU ﬂ”liﬂﬂ‘].]g‘]_lﬁ NEANT HASNITUUYIVU
Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
miamuiia 1(0-2-1)
Table Tennis

9 @ = a a dy Y ad a oa a T W
ANNIUASNNHSNWUNIUANUUT VDAY ITTOU fﬂiﬂﬂﬂgllﬂ NEANULASNITLUUIVU
Basic table tennis knowledge and skills; teaching methods; practical drill; rules and competition
HUANUAY 1(0-2-1)
Badminton

9 v a 2 dy Y  an =8 a oA a 1w
ANVIUASNNHSUUANUAUIUBIAU IFTDU ﬂ'ﬁﬁ]ﬂ‘ﬂa’ﬂﬂ NANULASNITUUIVY
Basic badminton knowledge and skills; teaching methods; practical drills; rules and

competition
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Nei 1(0-2-1)
Swimming
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Basic swimming knowledge and skills; teaching methods; practical drills; rules and competition
1Waea 1(0-2-1)
Petongue
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Basic petongue knowledge and skills; teaching methods; practical drills; rules and
Competition
13glng 1(0-2-1)
Thai Boxing
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Basic This boxing knowledge and skills; teaching methods; practical drills; rules and competition
maiula 1(0-2-1)
Taekwondo
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Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and competition
Tofla 1(0-2-1)
Aikido
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Basic aikido knowledge and skills; teaching methods; practical drills; rules and competition

gla 1(0-2-1)
Judo
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Basic judo knowledge and skills; teaching methods; practical drills; rules and competition
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Miracle of Wisdom
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Learning and appreciation of local culture and wisdom; integration with social changes
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425-100 Souusssarihru 2(@)-0-9

Culture Guide
o A o a y A ¥ aa s
AIMUATSHUN u,a:ﬂqulumﬂﬂmmﬁuuﬁ'imnguﬁmumumamu msuﬂamwmsmmgmﬂﬂszmmam
HAZIMUTITUAUMTINFUNINOUNGINITAUTITN
Appreciation of cultural heritage and local wisdom; knowledge integration with cultural tourism
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Leadership and Management
a = ~ 4 o Yo o Y o v Y o d‘ Y o
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Concepts and theories of leadership; characteristics and roles of leaders and followers; change leaders; creative
leaders; competency; team building and team work; principles and theories of strategic management;
leadership development; success-oriented management
a d o v Aa [
437-201 IUMAASHUANNTURA¥DUADFIAN 2((2)-0-4)

Ethics and Social Responsibility
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Concepts; theories; significance; ethics in social work; identity construction; self, social and environmental

responsibilities through social activities
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724-108 F330ALNLA 2((2)-0-4)
Natural Therapy
uAANEINUETSNMATNTaonuNMFIaNa mudenlumsiUfiamoguain Thihnia auas
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Natural therapy for healthy life; alternative health practice: forest therapy, music therapy, yoga, herb,
natural products
A3ZMINATIIZUL
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Holistic View
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SneiveyaiSinauezinadnsus madenldteyadsaummienmsdadulauddam uas
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Knowledge acquisition in daily life; holistic view; literacy of changes in multicultural societies and
consequences; qualitative and quantitative analysis; choosing information sources for problem solving; ethical

considerations in data presentation

Anedanagd hlaseninan 2((2)-0-4)

Smart Thought, Clever Understanding
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Conceptual resolution, understanding, understanding of polarized and different point of view, recognizing the

advantages and the disadvantages of different opinions, constructing student own ideas, logical assessment of

real situation, unknown worldview, selfunderstanding
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Ni Hao Zhong Guo
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Pinyin romanization of Chinese phonemes; pronunciation drills of consonants, vowels and tones; Practice of

listening and speaking skills on daily life topics

d v d
N agoIUNIS 2((2)-0-4)
Malay on Tour
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Malay for tourism in Thailand and foreign countries
wilaalndnnd 2((2)-0-4)
Say Hi Style Kawaii
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Basic Japanese conversation; talking about personal information and related topics; learning Japanese

traditions, cultures, and ways of living; current events in Japan through multimedia
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Principle of Biology
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Study of biology; chemistry of life; cell structure and functions; plant and animal tissues; cell reproduction
and heredity; types of microorganisms; culture of microorganisms; useful and harmful microorganisms;
biodiversity; ecosystem; functions and relationship of ecosystem components

UfiiamsyaInen 1(0-3-0)
Biology Laboratory
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Laboratory safety; use of microscopes; size measuring by microscope; types and components of cells; mitosis
cell division; principle of heredity and human inheritance; bacteria yeast and mold; effects of light and carbon
dioxide on photosynthesis; classification of plants and animals; biodiversity in ecosystem

Wandwald 1 3(3)-0-6)
General Physics I

umi maadeniluniliduazaeadia ngmamaeuiivesiiaduuazdssynd auuazndany Tumudy
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Introduction; motion in one and two dimensions; law of motion and applications; work and energy; linear
momentum and collisions; rotation of a rigid object and rolling motion; vibrations and waves; properties of
matter; fluid mechanics; sound; thermal and the kinetic theory of gas

Ufiramsiana 1(0-3-0)
Physics Laboratory

UfiRmsiReduideiiddaluses msfannuenessaziden aumseuiiia ngmamaeuided
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Laboratory practice on topics covered in length measurements; empirical equations; Newton’s second law of

motion; simple harmonic motion; flexibility; viscosity of the liquid; surface tension of the liquid; electrical
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equivalent of heat; resistance of the resistor; conversion of galvanometer into voltmeter and ammeter; charged
and discharged of the capacitor; series AC circuits; curved mirrors and lens

mﬁﬂmaﬂ%é’nﬁ%’uqmmnﬁu 3((3)-0-6)
Mathematics for Industry
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Limit and continuity; derivative and higher derivative; speed and acceleration; related rates; integration; area
between curves; volume of solids of revolution; area of surfaces of revolution
viamadl 3((3)-0-6)
Principles of Chemistry
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Atomic structure; periodic table and properties; transition element; chemical bonding, stoichiometry, gas,
liquid and solution, basic of thermodynamics, chemical equilibrium, acid-base and ionic salt equilibrium,
organic chemistry and biological substance
Ufiamsniinaly 1(0-3-0)
General Chemistry Laboratory
a [ Y a wa a 9 A Y a a A =) dy Y
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Chemical and laboratory safety; glass wares usage technique; chemical laboratory techniques; data analysis
by using fundamental statistics; determination of atomic mass of active metal; semi-micro quantitative
analysis, anion analysis; solution preparation, titration technique, determination of solubility product constant
of ionic salts
a SN
AINTTNANTINN 2((2)-0-4)
Biochemical Engineering
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Introductory microbiology; type of biomolecules and their metabolism; enzyme catalysis; kinetics of substrate
utilization, product formation; and biomass production; design and analysis of biological reactors; application

of microbial culture in industrial processes
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Principles of Organic Chemistry
Taseada maenye uazauiidves a15ounid anes lownil msmsounazlfisovesarslsznoy
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Structure, nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of
aliphatic compounds, aromatic compounds, alkyl halides, alcohols, ethers and epoxides, aldehydes, ketones,
glycols, amines, phenols, aryl halides, sulfonic acids, carboxylic acids and their derivatives, polymers,
carbohydrates, lipids, and proteins
Ufiamsaiidunsd 1 1(0-3-0)
Organic Chemistry Laboratory I
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Laboratory practices on determination of some physical properties of organic compounds: melting point,
boiling point and solubility; different methods of organic compound purification: crystallization, distillation
extraction and chromatography; preparation and testing of organic compounds introduced in 721-231 Principle

of Organic Chemistry or 721-232 Organic Chemistry |

T aang 1 3((3)-0-6)
Physical Chemistry I

ﬁNﬁaﬂl@ilLﬁvﬁ Llﬁﬁq@]ﬂﬂauﬁmlﬁﬁ%%ﬁ ﬁiJﬂ1iﬁﬂT)$ﬂl’éNLlﬁﬁ Qﬂ!ﬁWﬁﬁ]ﬁ@lgiﬁll‘v%\iﬂ'lﬁﬂiszﬂﬁ'ﬂ]\?

il ngigaa augainnin vaumansinll sasimsiialfiseuall ngoai nqugmanalfise

il na'ln azmsisalfase

Properties of gases; perfect and real gases; equations of state; thermodynamics including its application

in various chemical systems; phase equilibria in one-component and multi-component systems;

chemical kinetics; rate of reaction; rate law; chemical kinetic theory; mechanism and catalysis
Ufiamaniimeiland 1(0-3-0)
Physical Chemistry Laboratory
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Prerequisite : 721-241 Physical Chemistry I
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Laboratory practices on physical properties of liquid and solid; properties of gas and their applications for the
determination of molecular mass of substances; enthalpy of chemical reaction; chemical kinetics,
determination of reaction order and reaction rate constant; solubility and chemical equilibrium;

electrochemistry

IARIINIEH 3((3)-0-6)
Analytical Chemistry
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Prerequisite: 721-115 Principles of Chemistry

Fundamental concepts review for quantitative analysis; errors and application of basic statistic in data
assessment; analytical techniques: titrimetric, gravimetric and colorimetric analysis

Ufiamsmiiinses 1(0-3-0)
Analytical Chemistry Laboratory
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Laboratory practices on titrimetric, gravimetric and colorimetric analysis

msdnneiladldiniesle 3((3)-0-6)
Instrumental Analysis
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Prerequisite: 721-251 Analytical Chemistry

Principles and methods of chemical analysis by means of instruments in the groups of spectroscopy,
chromatography, electrochemistry and other related techniques

ﬂﬁ‘ﬁ’amsn153!@151:??16151%1@1’%9@% 1(0-3-0)
Instrumental Analysis Laboratory

UftiRmsietumslfinsesfieinnzilungy awlnTnsalnil TasunTnas il fuadl uazmaiinou
1 Aot

Laboratory practices on instrumental analysis in the groups of spectroscopy, chromatography,

electrochemistry and other related techniques
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mﬁqﬂamnsmﬁﬁmsﬁmﬁu 1((1))-0-2)
Introduction to Green Industrial Chemistry (GIC)
fomnazanuddaueunigasmnssndider Whvmemsiannoiedstuvosanisznma ndnms
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IATHFNIFINIW AT HFNINYUDOU IATHINIAUL (ATHFNITTT) MINAUINTLUIUMIYATIHNTTUAL
fidaeasaianiuiinsdedunadonTasjuiulszaniammsldninens  msaamaifaveudeuas
wanideamsldmaniiviedhazaesuanelunsnaauazmslFauve uailsual
Definition and importance of green industrial chemistry; UN’s sustainable development goals (SDGs); 12
principles of green chemistry, 12 principles of green engineering, Bio-Circular-Green Economy (BCG
Economy); concepts of green industry; development of safe and environmentally chemical industrial processes
emphasizing on efficient utilization of resources, elimination of waste generation and avoidance of using toxic
and/or hazardous reagents and solvents in the manufacture and application of chemical products.
Ufiamsaiietiunid 1(0-3-0)
Inorganic Chemistry Laboratory
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Laboratory practices on chemical properties of inorganic compounds; semi micro qualitative analysis for
cations and anions; preparation and chemical reaction testing of coordination compounds; spectrometric

determination of the equilibrium constant of a complex

d

indlouN3aNazMa13lfsen 3((3)-0-6)
Inorganic Chemistry and Catalysis
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Atomic structure; chemistry of representative and transition elements; crystal lattices and unit cells;
introduction to coordination chemistry; basic principle of catalysis; production of industrial catalysts;

characterization of catalysts; catalyst usage in chemical industry

anlnlnsalntdmsuniignavinssumed 3((3)-0-6)
Spectroscopy for Green Industrial Chemistry
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Electromagnetic radiation, origins of molecular spectra, ultraviolet spectroscopy, infrared spectroscopy, nuclear
magnetic resonance spectroscopy, mass spectrometry, structure determination and analysis of organic
compounds by spectroscopic methods, developments in spectroscopy for physical characterization in green
industrial chemistry

mﬁmmam%ﬁm%’umﬁqﬂmﬁnsiu 3((3)-0-6)
Mathematics for Industrial Chemistry
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Dimension and unit conversion; flux, divergence, curl in fundamental calculation in fluid flows and laws of
conservation; numerical methods in industrial chemistry; mass balance; computer- aided calculation in

industrial chemistry
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Material Science
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Basic chemical and physical properties; structure and composition of metals, ceramic, rubber and polymers,
wood, composite materials, biomaterials and nanomaterials; applications of materials
msmaleulanuduuazanuIon 3((3)-0-6)
Momentum and Heat Transfer
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Fluid statics and applications, fluid dynamics, basic equations of fluid flow, internal and external flow,
momentum transfer and applications; fundamental of heat transfer; steady heat conduction and transient heat
conduction; natural convection and forced convection; heat radiation; heat transfer coefficient; heat exchange
equipment and applications
diamsmsmaleulumudumaznnudou 2((2)-0-4)
Momentum and Heat Transfer laboratory
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Conservative principles of mass, energy and momentum in fluid flow laboratory; head loss in flow systems
laboratory; laminar and turbulent flows laboratory; measurement in fluid flow laboratory; pumps; fluidisation;
heat exchangers
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Preliminary in Green Industrial Chemistry Project
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Literature review on certain topics of interest in green industrial chemistry; Research questions; research
planning and procedures; oral presentation and submission of research proposal to project advisor; preliminary
experimental research
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Industrial Laws
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Factory Act; industrial safety and occupational health laws; environmental laws; labor and social security
laws; occupational license concerning industrial chemistry
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Co-operative Education Preparative
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Principles, concept and regulations; techniques for job application; basic workplace skills; professional
improvements in field of study: personality development, English proficiency, information technology,
communication, social relations, teamwork, and efficient administration system; report writing and

academic presentation techniques
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Co-operative Education
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Practical work experience for at least 16 consecutive weeks in workplace related to industrial chemistry or
green industrial chemistry, under supervision of co-operative education advisor and employers report writing

and presentation
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Seminar in Green Industrial Chemistry
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Orientation of seminar course; information searching method and presentation; presentation and report
submission of recent interesting topics in industrial chemistry and green industry chemistry under
supervision of advisor; critical discussion by staffs and students
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Green Industrial Chemistry Project

awv a = a s A @ Ao o & A @
minmmmammaﬁ’mmﬂﬂmﬁ’uﬁmmnq@mwﬂﬁumﬂmﬂumaﬁ'@wmmmuﬂauiﬂuﬁi}i}uu
° o a ax ad = Iy
ﬂTEJGl{;I}ﬂTLLHZNWISQﬂ1ﬂ1§iftlﬁ$/ﬁ%ﬂﬁjﬂiﬁﬂm’gﬂ ’J‘ﬁLﬂUi’JUS’]lﬁi’l}@Mﬂﬁ NITVYUTTIYIU ﬂ'licl‘lgf)’J“ﬁﬂTTVIN
aa ao 9 G aa ao 3,' a a I

ﬁﬂﬂiuﬂﬁﬁlﬂﬂ ﬂﬁslﬂfi‘ﬂiuﬂillﬁ?lﬁ%gﬂﬂNﬁﬂﬂiuﬂTﬁ?ﬂﬂ ﬁ’JJJVNﬂTiLifJ‘]JLiﬂﬁ!Lﬂ%lﬁu@WﬂﬂuLﬂuﬂ?ﬂ
a 4
HUNUD
Experimental research on current topics in green chemistry with emphasis on industrial chemistry under

supervision of project advisors and/or experts; data collection and analysis; report writing; statistic use in

research; use of statistical programming package; presentation and submission of short thesis
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Unit Operations in Chemical Industry
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Industrial Separation Processes

Mane Tounda augavla mseuiumMs§ LT ndnmsvesnszuaumsuenTasmsnau msada
mmmmuammu%a f‘ﬂi@ﬂ%ll ﬂﬁﬂﬂﬂffjﬂ lLﬂ%ﬂ”l‘iLLEJﬂﬁl’JfJLgﬂﬂi’t‘)\?

Mass transfer; phase equilibria, stage operations; separation process principles of distillation, extraction of
liquid and solid, absorption, adsorption and membrane separation
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Industrial Separation Laboratory
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Laboratory practices on mass transfer: distillation, extraction, absorption, adsorption, membrane separation
and cyclone
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Industrial Kinetics and Reactor Design
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Principles of chemical kinetics, kinetics of homogeneous reactions, design fundamentals for chemical reactors;
type of reactors, isothermal and non-isothermal operations; homogeneous reactors, heterogeneous catalytic

reactors and catalysis
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Plant Operations
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Quality Control and Assurance
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Benefits and objectives of quality control and assurance; principles of statistics for quality control; techniques
for statistical quality control; sampling and product acceptance; quality control and assurance in industry,
industrial quality standards
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Occupational Health and Safety in Industry
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Principles and importance of safety management; occupational health and safety management standards;
identification and assessment of safety risk; occupational health and safety law and policy; industrial safety
system designs

HANMINILANNIZVIUNS 2((2)-0-4)
Principles in Process Control
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Chemical industrial process control and variables; feedback control concept; principle of controllers; frequency
response and control system designs; Instruments and equipment for measurement and control; stability

analysis; advanced control techniques
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Environmental and Waste Management in Green Industrial
'53‘mJmifﬁ”ﬂm'i?Numé’amzazmﬁi’ﬂmiuaﬁﬂquﬁmﬂﬁu%’u%m vafismeene ¥ude nin
aATMnIsHLaz Ve dISUAT 1o unast A g HINeFuAdoY w15wﬁma%ﬁﬁwﬁnﬂumﬁﬂmmaﬁy
NNDINA 131!,%8 HATNMNYATINNITY wagmsihyavany

Environmental management and pollution controls in green industrial chemistry; air pollution, wastewater,
solid waste and hazardous waste; sources; environmental laws, important parameters in air pollution,
wastewater, solid wastes and pollutions treatment
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Industrial Process Utility System
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Overview of industrial process utility system; basic building electric system; air supply, instrument air, plant
air, compressed air system, vacuum system; process heating systems; process cooling systems; water supply
system, water treatment for water supply, boiler feed water and cooling tower feed water, combined heat

system and energy saving regimes
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Focused Industry Group
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Natural Latex Industry
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Type and composition of some economic natural latex, some important chemical and physical properties
of Hevea brasiliensis (HB) latex, properties of rubber and non-rubber compositions in latex and their
influences on product properties, determination and testing of important chemical and physical properties
of HB latex, example of HB latex production processes i.e. dipped product and foam product production,

factory visit; unit operations; material and energy balance; process control and monitoring; quality control
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and analytical laboratory; safety and occupational health management; waste management; quality system;
green industrial chemical process enhancement
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Petroleum Refinery and Petrochemicals
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Petroleum sources and production; composition and properties of petroleum; crude oil refinery; natural
gas separation; petrochemical product; unit operations; material and energy balance; process control and
monitoring; quality control and analytical laboratory; safety and occupational health management; waste
management; quality system; green industrial chemical process enhancement; plant visit
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Seafood Processing Industry
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Overview of seafood processing industry; biochemical dynamics and the quality of raw material and
product; chilling and freezing of seafood; seafood processing; unit operations; material and energy
balance; process control and monitoring; quality control and analytical laboratory; safety and
occupational health management; waste management; quality system; green industrial chemical process

enhancement; plant visit
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Processing and Waste Management in Palm Oil Mill
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Workshop module for palm oil industry: including mass and energy balance; processes and raw materials
in palm oil industry, principle of sedimentation, decanter and centrifuge, laboratory in palm oil industry,
green chemistry and green engineering, quality control and assurance, plant utilities, safety and
occupational health, waste management and utilization, biogas production, control and technology, energy

from palm oil biogas, biogas and chemical laboratory, plant visit
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Chemical Industrial Processes
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Chemical industrial processes of rubber and plastic, surface coatings, cement, pulp and paper, soap and
detergent, palm oil, sugar, food and others
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Chemical Engineering Thermodynamics
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Thermodynamic properties of fluids; solution thermodynamics; vapor-liquid equilibrium (VLE);
thermodynamic properties and VLE from equations of state and chemical reaction equilibria
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English for Industrial Chemistry
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Fundamental English used in industrial chemistry; article reading in industrial chemistry; academic writing and
presentation; conversation; English for job interview
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Ceramic
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Types of ceramic; ceramic fundamentals; raw materials for ceramic; process and main reaction in ceramic
process; unit operations; material and energy balance; process control and monitoring; quality control and
analytical laboratory; safety and occupational health management; waste management; quality system;

green industrial chemical process enhancement; plant visit
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Natural Product
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Prerequisite : 721-231 Principles of Organic Chemistry
Structure, biosynthesis pathway, extraction, structure elucidation, synthesis and bioactive properties of
natural products; terpenes, steroids, flavonoids, glycosides and alkaloids; pharmacological and biochemical
test; unit operations; material and energy balance; process control and monitoring; quality control and
analytical laboratory; safety and occupational health management; waste management; quality system; green
industrial chemical process enhancement; plant visit
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Green Polymers Chemistry
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Introduction to polymer, structure and properties of polymer chains, characteristic important aspects of green
polymer chemistry, renewable renewable starting materials such as lactic acid, itaconic anhydride, renewable
plant oils, cardanols etc. for polymer production, Reaction of synthesis and modification of polymers
according to chemical guidelines green, natural fillers in composites, unit operations; material and energy
balance; process control and monitoring; quality control and analytical laboratory; safety and occupational
health management; waste management; quality system; green industrial chemical process enhancement;
plant visit
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Oleo-chemical Products
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Basic oleo-chemicals; oleo-chemical products and applications; new industrial vegetable oils; feedstock for
oleo-chemical industry; unit operations; material and energy balance; process control and monitoring; quality
control and analytical laboratory; safety and occupational health management; waste management; quality
system; green industrial chemical process enhancement; plant visit
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Biopolymer and Biomaterials
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Structure, physical and chemical properties of biopolymer and biomaterials; process production of various
biopolymer and biomaterials such as chitin, chitosan, cellulose, natural rubber, polyhydroxyalkanoates
(PHAS), polylactic acid (PLA); biodegradation; quality improvement; technology and utilization in various
industrial applications; simulation of biopolymer and biomaterials process production and case study; unit
operations; material and energy balance; process control and monitoring; quality control and analytical
laboratory; safety and occupational health management; waste management; quality system; green industrial
chemical process enhancement; plant visit
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Cosmetic Industry
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Basic knowledge on cosmetics; ingredient in cosmetic; natural product for cosmetic; cosmetic formulation
and production process; stability and stabilization of product; analytical chemistry in cosmetic; product
development; unit operations; material and energy balance; process control and monitoring; quality control
and analytical laboratory; safety and occupational health management; waste management; quality system;

green industrial chemical process enhancement; plant visit
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Biochemical Product
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Biochemical products and industrial production, introduction to metabolic pathways in bio-chemical
production, production processes, harvesting, separating and purifying products, simulation of biochemical
process production; unit operations; material and energy balance; process control and monitoring; quality
control and analytical laboratory; safety and occupational health management; waste management; quality
system; green industrial chemical process enhancement; plant visit and case study
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Introduction to Nanotechnology

wanminainemaninazina Tuladvestaguilu anuduiufvesaniauaz Inassadsvesiag
Ty msduasigiaquirlu vazgduumsSesdaveslane woawes ¥31in uayiagid
Usznovulu mdszgad1FvesTaquilumaluTladgaavnisy nlumaluladiuanuilasass
Principles of science and technology of nanomaterials; structure-property relationships of
nanomaterials; synthesis of nanomaterials and self-assembly application of metals, polymers, ceramics
and nanocomposites; the application of nanomaterials in industrial technology; nano safety
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Fermentation Industry
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Types, processes and kinetics of fermentation; types and control of bioreactors; principles and methods of
scaling up the fermentation process; microbial culture; immobilization of microbial cells; the use of both free
cell and immobilized cells in the fermentation process; separation, harvesting and purification of products;
unit operations; material and energy balance; process control and monitoring; quality control and analytical
laboratory; safety and occupational health management; waste management; quality system; green industrial

chemical process enhancement; plant visit and case study
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Beverage Industry
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The importance of  the beverage industry; beverage classification; ingredients
in beverages; production process and machinery; beverage development; gas soft drink, alcoholic and non-
alcoholic beverage products; case study: unit operations; material and energy balance; process control and
monitoring; quality control and analytical laboratory; safety and occupational health management; waste
management; quality system; green industrial chemical process enhancement; plant visit
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Current Issues in Green Industrial Chemistry Practice
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Discussion of interested problems or current issues and laboratory practice in chemical industry to create
experience and new integrated ideas for green chemical industry
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Macromolecular Chemistry
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Fundamental of macromolecule compounds i.e. natural and synthetic polymers; characteristic of
macromolecules, synthesis of macromolecules: free radical, cationic, anionic and Ziegler Natta, techniques of
macromolecular synthesis: bulk, solution, suspension and emulsion; structure, properties and application of

macromolecules
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Adhesives and Adhesion
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Principles of adhesion; function of adhesive; property and surface structure; adhesion theory; wettability and
surface tension; surface tension measurement; surface treatment; adhesion testing; surface characterization;
type of adhesives, property and bonding mechanism; formulation of adhesives; adhesives-to-metal bonding;
adhesives-to-textile bonding; unit operations; material and energy balance; process control and monitoring;
quality control and analytical laboratory; safety and occupational health management; waste management;

quality system; green industrial chemical process enhancement; plant visit
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Power Plants Industry
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Types of power plants; fossil and renewable power plants; steam cycle; fuel and combustion;unit operations;
material and energy balance; process control and monitoring; quality control and analytical laboratory; safety
and occupational health management; waste management; quality system; green industrial chemical process
enhancement; plant visit
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Liquid Biofuels
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Overview on liquid biofuels, bioethanol, biobutanol, bio-jet and biodiesel, feedstock, production process,
utilization; current and future trend of liquid biofuels in Thailand; unit operations; material and energy

balance; process control and monitoring; quality control and analytical laboratory; safety and occupational
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health management; waste management; quality system; process enhancement toward green industrial
chemistry; manufacturing plants visit
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Solid Biofuels
a g a A A g < 1 = g a A v < 1 g a A
AMNTIVYDIMINAATDINAITINNT UV DIUFINN ITOINAITINIADANA UNITDINALA)
A A o a a ) ¢ ) w A a
LAZVYSLFOLNEAN IAYATY NTITUIUNTTNAA ﬂ1isl,"]ﬁ]igﬁiﬂ"]fu Llu’liullqluﬂﬁ]QUHLL@%@HW‘IWU@Q!"H@!W@Q
S A < o A 1 @
mmwmﬂumammﬂuﬂizmﬁ"l‘m NIAUUUMTRNIZUUIY FUAANIALASWANIU NITATIUANLAL
a a a ua a g @ @
AAATUNISUIUNITNGRN ﬂﬁﬂ')ﬂﬂuﬂmﬂ1wu’d$ﬂQ‘U@]ﬂﬁ’)mi1$ﬁ mssamsnnulasanouaze1®eo
U MITANIVOUTY FEVUAUMN MIANYTZANTAINATEVIUMIHAAMNUUIAAGATIHNT TN
A A d‘ a
IANTVYD YU TUNITHON
Overview on solid biofuels, biochar, fuel pellet, green fuel briquette and refuse-derived fuel, feedstock,
production process, utilization; current and futuristic trends of solid biofuels in Thailand; unit operations;
material and energy balance; process control and monitoring; quality control and analytical laboratory;
safety and occupational health management; waste management; quality system; green industrial chemical

process enhancement; plant visit
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