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AN 104 uywdlardandon 3 (3-0-6)
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#n 012
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fin 180
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fin 304
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#n 031
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fn 141
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fin 142
GE 142
fin 241
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M 101
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- NHUAYIUYBAEAS

Fon 2 edvanediviselud
uywdiuANuunIeAaly

Man and Arts Appreciation
IndnenfungAnssuuywd
Psychology and Human Behavior
qmmmﬁamiﬁﬁﬁﬁ%m

Health for life
AaUzAuANUARASI9ETIA

Art and Creative Thinking
Aansiazfadunstygivu
Liberal Arts of Intellectuals
UseiRAansuagiauINIsuesdIuun

History and Development of Lanna

- NHUIYINTW

nsldnwlve

Thai Language Usage
mmﬁmqwﬁugm 1

Fundamental English 1
mmé’aﬂqwﬁugm 2

Fundamental English 2

AT IAERTLazvalulag 1

English for Science and Technology 1

- NRUAVINBIAEATUATAAAENS
NEnsLieTin

Agriculture for Life

wazidendn 1 Jvanseiveelld
eneaniiiioTin

Science for Life

AFHAIUINeFIEATEazINALULaT
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midgfin (UssEne-UUR-Anwisienules)

6 niqefin
3 (3-0-6)
3 (3-0-6)
3 (2-2-5)
3 (1-4-9)
3 (2-2-5)
3 (3-0-6)
12 VAYelnld
3 (2-2-5)
3 (2-2-5)
3 (2-2-5)
3 (2-2-5)
6 niqefin
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3 (2-2-5)
3 (2-2-5)

Development of Science and Technology
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GE 014 Information Searching for Academic Study
19 101 Senssudeduluiinuszsi 3 (3-0-6)
El 101 Basic Engineering in Daily Life
78 102 WIWEsEREIUa N TaZe 3 (3-0-6)
El 102 General Aspects of Food and Drug
9 100 NASUA NS UTIN Uz T 3 (3-0-6)
RE 100 Energy for Daily Life

2) NUINIVUANE 104 niqenn

—- NFUIVINU 28 nuenn

AL 101 nanwedl 1 3 (3-0-6)
CH 101 Principles of Chemistry 1
AU 102 UuRnsiedl 1 1 (0-3-1)
CH 102 Chemistry Laboratory 1
AL 103 nanuAll 2 3 (3-0-6)
CH 103 Principles of Chemistry 2
AL 104 UfuRnisiadl 2 1 (0-3-1)
CH 104 Chemistry Laboratory 2
AA 131 whapdadmIUIne mans 1 3 (3-0-6)
MA 131 Calculus for Science 1
Af 132 whaRdadmMIUINgImans 2 3 (3-0-6)
MA 132 Calculus for Science 2
%7 101 NANTIINEN 3 (3-0-6)
Bl 101 Principal Biology
%3 102 UURNISTANTIINe 1 (0-3-1)
Bl 102 Principal Biology Laboratory
e 109 Handideadu 3 (3-0-6)
PH 109 Basics Physics
wa 110 UfTRnsiandidesiu 1 (0-3-1)
PH 110 Basics Physics Laboratory
an 301 anana 3 (3-0-6)

ST 301 Principles of Statistics
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GE 343
Fin 348
GE 348
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GE 440
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CH 262
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wazideniSeusn 3 miedn nnseindelui
AT IR Thazmalulag 2
English for Science and Technology 2
AYIDINGHTNIYINT

English for Academic Purposes
AUNUINIWDINGY

English Conversation for the Workplace
Mwanguiilen1sAnueuaynITUENa BTN
English for Further Studies and Careers
mMwdanguludedsiias

English in the Print Media

- nguYvNeNUIAY

LPIAATIZY 1

Analytical Chemistry 1
UfURNIsATRATIEN 1

Analytical Chemistry Laboratory 1
\nidunse 1

Organic Chemistry 1
UFURnIsANBuNIE 1

Organic Chemistry Laboratory 1
wilgsENd 1

Physical Chemistry 1
UHURNATLTRENS 1

Physical Chemistry Laboratory 1
wifeseidaedasdlo

Instrumental Chemical Analysis
UjtRnsieifasgiidauniedle
Instrumental Chemical Analysis Laboratory
wnilafunid 1

Inorganic Chemistry |
Ufuinsiaetiunid 1

Inorganic Chemistry Laboratory 1
\ITSENS 2

Physical Chemistry 2

3

67

(2-2-5)

(2-2-5)

(2-2-5)

(2-2-5)

(2-2-5)

“u28nn
(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)
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AU 362
CH 362
A9 210
IC 210

Ao 211
IC 211
B 212
IC 212
A 213
IC 213
AB 311
IC 311
A8 312
IC 312
A 313
IC 313

AB 314

IC 314

A 315

IC 315

B 316

IC 316

AB 317
IC 317

A8 361
IC 361
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niaefin (Ussee-UUR-Anernienuias)

UfURnsATgaEnd 2

Physical Chemistry Laboratory 2
fugumaadgpamnssusasmaluladme
Elementary Industrial Chemistry and Textile
Technology

USunaduiusnisad

Chemical Stoichiometry
NIPUIUNINLATNANNTTY

Industrial Chemistry Process
UuRn1snsEUuIuNIMIALALignavInNg sy

Industrial Chemistry Process Laboratory
mheufUan1smadenssuadl 1

Unit Operations of Chemical Engineering 1
mhgUuRnIsnAmnssuedl 2

Unit Operations of Chemical Engineering 2
UURNsmeUfuRnisnsienssuell

Unit Operations of Chemical Engineering
Laboratory
WesgIUTTUUTANSkazauUaensielulsanu
gAFINNIIU

Management System Standard and Safety for Industry
MIMNULIRNITUATENURVRIIANRAAINNTTH
Characterisation and Properties Measurement of
Industrial Materials
UuRnsMsmanyMziansLarauTRveian
gAFINNIIU

Characterisation and Properties Measurement of
Industrial Materials Laboratory
waslulaunfinduazaaumansinlidwiuniionaivnssy
Thermodynamics and Chemical Kinetics for Industrial
Chemistry

Igeansidulowasin

Fiber and Fabric Science

1

(0-3-1)

(2-3-5)

(3-0-6)

(3-0-6)

(0-3-1)

(3-0-6)

(3-0-6)

(0-3-1)

(2-0-4)

(3-0-6)

(0-3-1)

(3-0-6)

(3-0-6)
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B 362
IC 362
A 363
IC 363
A 491
IC 491

m 497

SC 497

M 498
SC 498

m 499

SC 499
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midgfin (UsTEe-UUR-AnwnienuLaq)

AszUIUMIMALATiAme 3
Textile Chemical Process

UjiRnsnszurumsmaaiidme 1
Textile Chemical Process Laboratory

Fugun 1
Seminar

TAadansieduealull 1 5183

9
annafnYl %30 9
Co-operative Education
nsigu3BaTy v3e 9
Independent Study
NM3ANYI %30 Hneu e Hnausuy 9
AUTTINA
Overseas Study, Training or Internship
- nguAveniden Litdasndn 9

Idenansedwselull Widesndn 9 whefs lnearadentrungulanuaiuaula

nauAvAtiananssuUuaAIAINTIULAL

AB 318
IC 318

A8 319
IC 319

A 233
MA 233
@n 314
ST 314

wilvadazn1seanwuuUinsaiedl 3
Kinetic Chemistry and Chemical Reactor Design
walulag¥iailugnamngsy 3
Biochemical Technology for Industry

LLﬂﬁ@jﬁﬁ%ﬂQﬂ 1 3
Advanced Calculus 1

NIATUANAMNTNTIENR 3

Statistical Quality Control

ngNAYIRNIUGNTEN

Ao 321
IC 321
A 322
IC 322

N3 isenfiugIuasn1sUsEgnag 3
Fundamental Catalysis and Applications
N3IMUNENBULIANIEYBIRILTIUHATEIIoNUG 3

Characterization of Heterogeneous Catalyst

(3-0-6)
(0-3-1)
(0-2-1)
U280
UfuRla
$puNI
16 &Uaa
Ufunli
pgnIn
16 dUmni
UfuRla
$puNI

16 &Uaa

“u28nn

(3-0-6)
(3-0-6)
(3-0-6)

(3-0-6)

(3-0-6)

(3-0-6)
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aefin (UssEe-UUR-AnwaienuLg)

A 323 FAUNAANANTYBINITHIIUY T8 TG 3 (3-0-6)
IC 323 Kinetics of Heterogeneous Catalytic Reactions

nguAYlannssy

AD 231 LAilanns s 3 (3-0-6)
IC 231 Metallurgical Chemistry

A9 331 NIEUIUNITATIlaNNTIN 3 (3-0-6)
IC 331 Metallurgical Chemistry Processing

AD 332 Ufuinsiedlannssu 1 (0-3-1)
IC 332 Metallurgical Chemistry Laboratory

Ap 431 wNURTInAvetlans 3 (3-0-6)
IC 431 Phase Diagrams of Metal

AD 432 N13AANIBU 3 (3-0-6)
IC 432 Corrosion

nguAvneluladidomas

A 341 demdstinmantanudeld 3 (3-0-6)
IC 341 Biofuel from Waste

Ao 441 Fouwdwarmaluladidemas 3 (3-0-6)
IC 441 Fuel and Fuel Technology

AD 442 ﬂaﬁamimmmﬁua&%‘dL‘Wﬁ\‘i 1 (0-3-1)
IC 442 Fuel and Petrochemical Laboratory

ngudvnalulaguiuasiesnin

Ao 251 QAAMNTTUNITHANLNT 3 (3-0-6)
IC 251 Glass Production Industry

AB 252 U URANTRRaMNTIUNTHEALNY 1 (0-3-1)
IC 252 Glass Production Industry Laboratory

AD 351 LASlUDIL 3 (3-0-6)
IC 351 Glass Chemistry

A 352 UfuRn1saivaaunia 1 (0-3-1)
IC 352 Glass Chemistry Laboratory

AB 353 LsninﬁﬂLﬁaqﬁmmsqmmmiuL%iﬂﬁﬂ 3 (3-0-6)
IC 353 Introduction to Ceramic and Ceramic Industry

AD 354 UgjﬁamswmﬁﬂLﬁymé’uuazqmamﬂsﬁmsnmﬁﬂ 1 (0-3-1)
IC 354 Introduction to Ceramic and Ceramic Industry

Laboratory
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midgfin (UssENe-UUR-AnwaienuLag)

AD 451 anwalaNIzlazanURvaIRLaZIYININ 3 (3-0-6)
IC 451 Characteristics and Properties of Glass and Ceramic
AD 452 UURNIsNIsManwazanzazaudRvaunIwazLgsIEn 1 (0-3-1)
IC 452 Characteristic and Properties of Glass and Ceramic

Laboratory
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IC 364 Petrochemical Industry

A 365 Tanwodiues 3 (3-0-6)
IC 365 Polymer Materials

B 366 UfjuRnsnedwes 1 (0-3-1)
IC 366 Polymer Laboratory

AD 461 waluladnisnandmeansifivy 3 (3-0-6)
IC 461 Technology of Functional Textile Processing

AD 462 UjiRn1snsnaaeudme 1 (0-3-1)
IC 462 Textile Testing Laboratory

AB 463 M3eONUUUAMELAZNSAAEY 2 (0-6-2)
IC 463 Apparel Design and Pattern Making

Ao 464 walulagnisuusgunediues 3 (3-0-6)
IC 464 Polymer Processing Technology

ALl 253 LPSBUNIE 2 3 (3-0-6)
CH 253 Organic Chemistry 2

AL 254 UfuRnsweliBunsd 2 1 (0-3-1)
CH 254 Organic Chemistry Laboratory 2
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3.1.4 UHUNSANEN
Ui 1 mans@nwdi 1
SWEIY Yo midgin | quf | UQUR | Anwrdenuies
A AnwTly naaiv 3
uywerans 399 1
A AnwTily naaiv 3
WeeanswazaAnFEns
A 1
AN 141 ASanguitugi 1 3 2 2 5
AL 101 nanLAil 1 3 3 0 6
AL 102 Uuinisiadl 1 1 0 3 1
Af 131 wAaRdadmIUINeImans 1 3 3 0 6
wa 100 | fandidoady 3 3 0 6
wa 110 UFRmsAndidesiu 1 0 3 1
59U 20
Ui 1 mensAnwil 2
SWEIY Yo nidgin | quf | URUR | Anwrdenuias
A AnwTly naaiv 3
Fspumans 31 1
142 | Mwdenguiiugiu 2 3 2 2 5
W 101 sl T 3 3 0 6
%3 101 NANTIING 3 3 0 6
%3 102 UfuRn1smanTyinen 1 0 3 1
AL 103 nanLall 2 3 3 0 6
AL 104 UfuAnisad 2 1 0 3 1
Af 132 wAaRdadmMIUINemans 2 3 3 0 6

EICEY

20




umg. 2 29
Ul 2 mansfinundl 1
SWERY Y3 wiaefin | quf | URUR | Anwrdenuieg

yana A ialy ngsiv 3
uyweeans 39 2

AN 031 nsldnwlne 3 1 4 4

fin 241 MIBINGUIINYIAENS 3 2 2 5
wazwAlulag

AL 211 WwIATIEY 1 3 3 0 6

Al 212 UHURNISANTIATIEN 1 1 0 3 1

Ax 251 GRGINE 3 3 0 6

AL 252 UHURNsALBun3E 1 1 0 3 1

A 210 fugrumanilgranunssuuay 3 2 3 5
weluladdme

594 20 | e | e | e
Ul 2 mansfinundl 2
WA Y3 wiaefin | euef | UHUR | Anwidlenuies

yanAv@ne il nguivn 3
dsaummans 3l 2
NIAIVURNIE NANIV LAY 3
(NG Y)

AL 261 WAILTARENE 1 3 3 0 6

ALl 262 U RN swailaeand 1 1 0 3 1
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GE 021 Social Sciences in Everyday Life 3 (3-0-6)
Prerequisite: None
Social phenomena in everyday life; application of concepts and
theoretical knowledge in the Social Sciences for the understanding and explanation
of social occurrences; changes in Thai society in relations to global society; analysis
of social problems in the modern world.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 022 World Civilization 3 (3-0-6)

Prerequisite:  None

Development and relations of important civilization in different
geographical and cultural spaces according to historical backgrounds and their
influences on present-day society.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 104 Man and Environment 3 (3-0-6)
Prerequisite:  None
The formation of human beings, the equilibrium of nature and
ecology, the study of socio—economic and cultural evolution effecting on natural
environment and ecoloty, thinking process and decision making in appropriating uses
of natural resources, human and gender equality based sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 302 Thai Society and Culture 3 (3-0-6)

Prerequisite:  None

Studying the formation of Thai society; The factors that determine the
characteristics of socio—economic political, religion, rite, playing folk, fine arts,
dramatic arts, music, trends to structure of Thai society in the present day and the
characteristic that continuous from Thai society in the past, including trend of change
in Thai society and culture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CM 321 Sufficiency Economy and Sustainable Development 3 (2-2-5)
Prerequisite: None
Definition, background, conditions and major aspects of sufficiency
economy concept; its relations to and impact on sustainable development, with an
emphasis on Thailand.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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EC 101 Economics in Daily Life and Operations 3 (3-0-6)

Prerequisite: None

This course aims to study the meaning and important of Daily Life and
Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning
for operation are also included. This course will help to understand and adap the
daily life behaviors follow to the economy changes as well as able to apply
knowledge for operating their own bussibesses in the future.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 011 Man and Arts Appreciation 3 (3-0-6)
Prerequisite: None
Aesthetics in arts; arts development and its relation to human life:
music, dramatic art and visual art; arts appreciation; analysis and criticism of Thai and
Western arts.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 012 Psychology and Human Behaviour 3 (3-0-6)
Prerequisite:  None
Perspectives in behavior; biological foundations of behavior; human
development; mental processes; personality; health behavior; social behavior.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 013 Health for Life 3 (2-2-5)

Prerequisite:  None

Concepts in health, health management, health promotion with an
emphasis on principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress prevention
and eradication; physical fitness test and assessment; first aid; prevention of exercise
and sports injury, drug abuse, accident, and major transmitted and non-transmitted
diseases; providing sex—education.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 180 Art and Creative Thinking 3 (1-4-4)
Prerequisite:  None
Definition of art; genres of art; artistic creation process; creative
thinking elements; problems of artistic creation and their solutions; practice of
drawing lines and shapes, painting, colouring, and spacing; artistic composition and
fundamental artistic techniques; creation of artistic work.

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 304 Liberal Arts of Intellectuals 3 (2-2-5)

Prerequisite:  None

The study of definition, composition, and characteristics of intellicle,
self-recognition, recognition of others, techniques and strategies of self-recognition
and recognition of others, skills of communication and human relation, personality
development, skill of thinking and economic, social and political problem analyzing
ASEAN and adaptation including awareness of public property and ways of living in
society with happiness.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 305 History and Development of Lanna 3 (3-0-6)
Prerequisite: None
Importance of local history; background of Lanna; development of
politics, economy, society and culture of Lanna from the ancient time to present.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 031 Thai Language Usage 3 (2-2-5)
Prerequisite:  None
Practice of listening and reading for main ideas; analysis and
evaluation of text from listening and reading; speaking for giving information,
knowledge, and opinions; sentence and paragraph writing; essay writing; documentary
writing; arsumentative and academic articles writing.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 141 Fundamental English 1 3 (2-2-5)
Prerequisite:  None
Practice of English for communicative purposes on a basic level,
English usage in everyday life contexts focusing on listening, speaking, reading, and
writing; English learning strategies.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 142 Fundamental English 2 3 (2-2-5)
Prerequisite:  GE 141 Fundamental English 1

Practice of English for communicative purposes on an intermediate

level; English usage in everyday life contexts focusing on listening, speaking, reading,

and writing; English learning strategies; application of language skills to real life
situations in accordance with the cultures of English speakers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 241 English for Science and Technology 1 3 (2-2-5)
Prerequisite:  GE 142 Fundamental English 2
Specific vocabulary and grammatical structures in the content of
science and technology, using intergrated language skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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AP 101 Agriculture for Life 3 (3-0-6)

Prerequisite:  None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production
systems; Resources from microorganisms, plants, land animals and aquatic animals:
diversity of resources, utilization, management and conservation for sustainable and
environmental friendly agriculture; communication of agricultural knowledge; royal
initiative development and agriculture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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SC 101 Science for Life 3 (2-2-5)
Prerequisite:  None
Origins of the earth and life; evolution of life; biology in everyday life;
introduction to astronomy, meteorology, natural resources, nuclear energy, radiation;
use of nuclear energy for peace; the environment and pollutions; chemical
substance in food; medication in everyday life; use of chemicals in industry and their
effects on the environment; nanotechnology and its trend and application.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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SC 102 Development of Science and Technology 3 (2-2-5)

Prerequisite:  None

Human’s learning process about nature from the dawn of civilization;
scientific and technological development and economic characteristics in different
periods, namely, agriculture economy, industrial economy, information economy,
molecular economy; scientific development in terms of application to life; food and
medication; effects of software technology on medical industry; research and
advancement in medicine; protein analysis in the human body for medical diagnosis
and treatment; human genomic development and bioinformatics; research in herbs;
indigenous wisdom in medication and its prospect in medical industry.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 014 Information Searching for Academic Study 3 (2-2-5)
Prerequisite: None
Fundamental knowledge of information; use of information resources
with an emphasis on the Internet access; access means of library information
databases and online databases on the Internet; use of search engines; information
evaluation and how to make an effective use of desired information; citing references
and making bibliographies for academic papers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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El 101 Basic Engineering in Daily Life 3 (3-0-6)
Prerequisite:  None
Electrical systems and communication; use of electrical equipments
for energy saving; use and maintenance of computer; use and maintenance of
vehicles and farm machineries; fundamental of construction, water supply and
sanitary, and environmental management in everyday life.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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El 102 General Aspects of Food and Drug 3 (3-0-6)
Prerequisite:  None
Importance of food; food consumption culture; technological
applications to food in everyday life; use of food beyond consumption; nutritional
service; small food enterprise and marketing; logistics and supply chain;
nutraceuticals; general knowledge of medicine dosage and its danger, and drug;
consumers’ rights and protection on nutrition and medicine.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)



UAD. 2 43

Mg 100 NAINUAASUTINUTEINTU 3 (3-0-6)

AMUINUTIUAUNTINUY d01UN1TANEIUY unasindandeany n1sld
waluindsedniu wwmeniseusndndnunazduinaen nsugnindriinnisly
AU

(U388 3 Flus URUR 0 Talus Anwidnenwed 6 aluy/dUnv)

RE 100 Energy for Daily Life 3 (3-0-6)

Prerequisite:  None

Fundamental of energy; energy situations; energy resources; energy
utilization in everyday life; energy and environmental conversation; awareness of
energy consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 101 Principles of Chemistry 1 3 (3-0-6)
Prerequisite:  None
Stoichiometry, atomic structure, chemical bonding, gas, solution and
colloid, solid, chemical equilibria, acid-base, chemical thermodynamics.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 102 Chemistry Laboratory 1 1(0-3-1)

Prerequisite: None

Safety in chemistry laboratory, general knowledge of chemicals,
techniques in chemistry laboratory, significant figure and calculation, stoichiometry,
calculation of percentage yield and composition of substance in mixture, gas
preparation and determination of gas constant, molecular weight determination by
freezing point depression, pH measurement, acid-base titration, chemical equilibrium
and heat of reactions.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 103 Principles of Chemistry 2 3 (3-0-6)
Prerequisite:  CH 101 Principles of Chemistry 1 and
CH 102 Chemistry Laboratory 1
Chemical kinetics, electrochemistry, periodic table and properties of
elements, representative elements, transition elements and complex compound,
nuclear chemistry, introduction to organic chemistry, biomolecules, introduction to
polymer chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 104 Chemistry Laboratory 2 1(0-3-1)
Prerequisite:  CH 101 Principles of Chemistry 1 and
CH 102 Chemistry Laboratory 1
Practical laboratories for determination of rate of reaction,
electrochemistry of galvanic and electrolytic cells, qualitative analysis of cation and
anion, reaction of transition metal, reaction of organic compound, basic preparation
of polymer.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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MA 131 Calculus for Science 1 3 (3-0-6)
Prerequisite: None
Limit and continuity of functions; derivatives of functions; applications
of the derivative; indefinite integral; integration techniques; definite integral with
applications; Improper integral.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 132 Calculus for Science 2 3 (3-0-6)

Prerequisite:  MA 131 Calculus for Science 1

Series (infinite series and convergence, power series and convergence,
Taylor series, Fourier series) functions of several variables; limit and continuity of
functions of several variables; partial derivative Analytic geometry in 3-spaces of
several variable functions; double integration in rectangular coordinate and polar
coordinated systems.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
%3 101 NANYIINEN 3 (3-0-6)

dsAuneu: Ll

VANN1INTIINGT WA IMITINgImans Aaaudinazn15Ineuured
9730 arstluana lnssaranagniifiveswad waanuiuTin nszuiunmsduasgine
LA N15818NeAaNYUENIITUENTIN WAluladfdue 3TuIn1sm1esdiinen A
vanmaevesdsdlidin laseairsuazniiivesiis uazadsinerwosity nmsdusiuguaznis
Widulavesiia Tnwuinisuaznisdndesduiiv Tassadauazntiivesdnd wavadsine
yosdn maduiuiaznisadyiuduesdnd ngAnssuvesdedin dnineuayinenmans
Auwndey

(Us381e 3 Talus URUR 0 Wilua Anwimeniuies 6 $3luy/dUnm)

Bl 101 Principal of Biology 3 (3-0-6)

Prerequisite:  None

Principles of biology, scientific method, properties and organization of
living things, biomolecules, structure and function of cells, energy and life, genetic
inheritance, DNA technology, evolutionary biology, biodiversity, structure and
function of plants and physiology, photosynthesis, reproduction and growth of
plants, nutrition and transport in plants, structure and function of animals and
physiology, reproduction and development, behavior of organisms, ecology and
environmental science.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 102 Principal of Biology Laboratory 1 (0-3-1)

Prerequisite:  None

Introduction to biology laboratory, microscopy, biomolecules,
structure and function of cells, the movement of substances through-out the cell,
cell division, respiration and cell metabolism, biodiversity, ecosystem, symmetry,
shape direction and tissues of animals, animal reproduction and growth, animal
behavior and nervous system, structure and function of plant cells and tissues, plant
physiology and growth.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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PH 109 Basics Physics 3 (3-0-6)

Prerequisites: None

The fundamental of mechanics, oscillators and wave, thermodynamic,
fluid mechanics, electric field, magnetic field, sound, light optic, modern physics and
physics with ASEAN.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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PH 110 Basics Physics Laboratory 1(0-3-1)
Prerequisites: None
Physics  laboratory of mechanicals, oscillators and wave,
thermodynamic, fluid mechanics, electric field, magnetic field, sound, light optic,
modern physics.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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ST 301 Principles of Statistics 3 (3-0-6)
Prerequisite:  None
Review concepts of descriptive statistics and probability, probability
distribution, binomial distribution, Poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple linear regression analysis and simple correlation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 242 English for Science and Technology 2 3 (2-2-5)
Prerequisite:  GE 241 English for Science and Technology 1
English vocabulary and structures in the fields of science and
technology, focusing on practice of overall English language skills and English learning
strategies for communicating and studying at the higher levels in science and
technology areas.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 247 English for Academic Purposes 3 (2-2-5)
Prerequisite:  GE 142 Fundamental English 2
Developing the English skills necessary to communicate effectively in
academic settings by using assignments emphasizing critical thinking and integrated
skill development through reading, listening, speaking and writing activities.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 343

50

English Conversation for the Workplace 3 (2-2-5)
Prerequisite:  GE 141 Fundamental English 1

Developing abilities in verbal communication for employment such as

job interview, dealing works in different job areas, practice correct pronouciation and

making general conversation.

AN 348

1IN

GE 348

future careers.

Ain 440

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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English for Further Studies and Careers 3 (2-2-5)
Prerequisite:  GE 142 Fundamental English 2

Vocabulary, expressions, and skills essential for further studies and
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 440 English in the Print Media 3 (2-2-5)
Prerequisite:  GE 241 English for Science and Technology 1 or
GE 243 English for Agriculture 1 or
GE 245 English for Social Sciences 1 or
GE 247 English for Academic Purposes or
GE 248 Basic Reading and Writing Skills
Vocabulary, expressions, and grammar used in journalism, advertising,
public relations, and social media; analysis of different text types in mass media.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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CH 211 Analytical Chemistry 1 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Data processing and errors in chemical analyses. Gravimetry and
volumetry; including fundamental techniques for quantitative chemical analyses.
Principle of chemical extraction, solvent extraction, solid-liquid extraction and basic
chromatographic techniques.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 212 Analytical Chemistry Laboratory 1 1 (0-3-1)
Prerequisite:  CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Practical laboratories for quantitative analysis; gravimetric and
volumetric analyses, acid-base titration, precipitation titration, complexometric
titration and redox titration. Separation procedures for solvent extraction and some
fundamental chromatographic techniques;, paper chromatography, thin layer
chromatography and column chromatography.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 251 Organic Chemistry 1 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Studies of Bonding hybridization and structure of organic compounds,
classification, nomenclature and properties of organic compounds, stereochemistry,
organic reaction mechanisms, nucleophilic substitution at saturated carbon, addition
reaction, elimination reaction and functional group interconversion of organic
compounds.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 252 Organic Chemistry Laboratory 1 1 (0-3-1)

Prerequisite:  CH 103 Principles of Chemistry 2 and

CH 104 Chemistry Laboratory 2

Laboratory studies of physical properties and organic chemistry
techniques; crystallization, melting point and boiling point determinations, Sample
purification techniques by chromatography, extraction, crystallization, sublimation
and distillation. Studies in stereochemistry, mechanism and identification from
substitution, elimination, addition, reduction and oxidation reactions of alkane,
alkene, alkyne, alkyl halide, alcohol, aldehyde, ketone, carboxylic acid and their
derivative.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 261 Physical Chemistry 1 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
Thermodynamics; heat, work, energy, transfer of energy between
system and surrounding, reversible and irreversible processes, state variables,
enthalpy, entropy, Gibbs free energy, partial molar variable and thermodynamics of
solution. Phase rule, phase diagram, chemical equilibrium, ideal and non-ideal
solution, solid and types of solid, crystal system and crystal structure.

(Lecture 3 hours, Practice 0 hour, Self-Study 6 hours/week)
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CH 262 Physical Chemistry Laboratory 1 1 (0-3-1)
Prerequisite:  CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
Practical laboratories in physical chemistry using apparatus and basic
techniques to measure physical properties related to thermodynamics, phase
diagram and solution. Determination of conductivity of electrolyte solution, enthalpy
of chemical reaction by using Hess’s law, molar heat of solution, construction of
phase diagram, critical solution temperature, partial molar volume and heat of
reaction measurements by bomb calorimetry.

(Lecture 0 hour, Practice 3 hours, Self-Study 1 hour/week)
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CH 311 Instrumental Chemical Analysis 3 (3-0-6)

Prerequisite:  CH 211 Analytical Chemistry 1 and

CH 212 Analytical Chemistry Laboratory 1

Electromagnetic radiation properties and light spectrum, quantitative
analyses based on electromagnetic radiation absorption, Beer-Lambert’ s Law,
spectroscopic  instrumentations;  ultraviolet-visible spectrophotometer, infrared
spectrometer, spectrofluorometer, absorption spectrometer, emission spectrometer,
X-ray spectrometer. Theory and instrumental of chromatography; as gas
chromatography and high performance liquid chromatography; their applications in
chemical analysis also included.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 312 Instrumental Chemical Analysis Laboratory 1(0-3-1)
Prerequisite:  CH 211 Analytical Chemistry 1 and
CH 212 Analytical Chemistry Laboratory 1
Practical laboratories for the instrumental analyses including
ultraviolet-visible spectrophotometer, infrared spectrometer, spectrofluorometer,
atomic absorption spectrometer, flame-emission spectrometer, gas chromatograph
and high performance liquid chromatograph; their applications in chemical analysis
also included
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 331 Inorganic Chemistry 1 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Electronic structure of atom, periodic properties, representative
elements, transition elements, lanthanides and actinides, chemical bonding,
fundamental theory of coordination chemistry, crystal structure, solid state
chemistry, molecular symmetry and point group.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 332 Inorganic Chemistry Laboratory 1 1(0-3-1)
Prerequisite:  CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Practical laboratories of crystal packing, molecular symmetry and
point group, synthesis and characterization of inorganic compound, qualitative and
quantitative analysis, reaction and applications of coordination compound.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 361 Physical Chemistry 2 3 (3-0-6)
Prerequisite:  CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
Chemical kinetics, rate of reaction, reaction mechanism, complex
reaction, reaction in solution, chemical equilibrium, gas and kinetic theory of gas,
polymer chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AL 362 UHURnIsAgaENd 2 1(0-3-1)
wdadunew: Ay 261 WIGSHANS 1 uay
A 262 URURNSATeHENd 1 was
Afl 132 waapdadmsuingmans 2
mMsvaaeufIfuNImMAIANTEnT1 Mevdusuufiter manansiiauga
83U 581 MImulaluianavesnefiueslagn1sinANunila N1IMIANEINUNTEAUTEY
UiTen NMsAnwnavesgun)isiedninsiinujisen

(Us5818 0 Tl URUR 3 Talus Anwidnenwes 1 Faluy/dUnv)



Umo. 2 58

CH 362 Physical Chemistry Laboratory 2 1(0-3-1)
Prerequisite:  CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
Practical laboratories for determination of rate constant, order of
reaction and equilibrium constant, molecular weight determination of polymer by
viscometry, determination of activation energy of reaction and to study of effect of
temperature on reaction rate.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 210 Elementary of Industrial Chemistry and Textile Technology 3 (2-3-5)

Prerequisite:  None

Introduction to the industrial chemistry and textile technology,
upsteam industry, intermediate industry, downstream industry, principal of catalyst,
principal of metal industry, principal of petrochemical and fuel industry, principal of
glass and ceramic industry, principal of polymer and textile industry, pump, valve,
gate, automatic controlling system, statistical program for industry, basic of plant
design, basic of drawing for the industrial chemistry and textile technologist.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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IC 211 Chemical Stoichiometry 3 (3-0-6)

Prerequisite:  CH 103 Principles of Chemistry 2 and

MA 131 Calculus for Science 1

Calculation of stoichiometry, mass balance of chemical reaction
system and non-chemical reaction system, recycle bypass and purge calculations,
energy balance of flow system, heat balance, combustion, phase equilibrium, mass
and energy equilibrium, stoichiometry of unit operations and applications of
stoichiometry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 212 Industrial Chemistry Process 3 (3-0-6)

Prerequisite:  CH 103 Principles of Chemistry 2

Industries and production process, raw materials and output, chemical
reaction in production process, manufacturing processes of sodium chloride, pulp
and paper, pigment and paint, sugar, fertilizer, soap and detergent, cement and
Portland cement, construction materials production, water and industrial water,
industrial gas, biodiesel production process, finished leather, food and beverage
industries.

(Lecture 3 hours, Practice 0 hour, Self-Study 6 hours/week)
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IC 213 Industrial Chemistry Process Laboratory 1(0-3-1)
Prerequisite:  CH 103 Principles of Chemistry 2
Manufacturing processes of paper, soda ash, caustic soda, sodium
chloride, metal coating, manufacturing processes of cement and manufacturing
process of alternative fuel.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 311 Unit Operations of Chemical Engineering 1 3 (3-0-6)
Prerequisite:  IC 211 Chemical Stoichiometry
Fluid mechanics, flow meter, fluidization, principle of mass transfer,
principle of heat transfer, heat exchanger and its utility.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 312 Unit Operations of Chemical Engineering 2 3 (3-0-6)
Prerequisite:  IC 311 Unit Operations of Chemical Engineering 1
Distillation, eas absorption, drying, extraction, particulate solid

properties and comminution, agitation and mixing, filtration, mechanical separation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 313 Unit Operations of Chemical Engineering Laboratory 1(0-3-1)
Prerequisite:  IC 311 Unit Operations of Chemical Engineering 1
Thermal units laboratory, particle separating units laboratory, fluid
mechanics units laboratory, extraction units laboratory and distillation units
laboratory.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 314 Management System Standard and Safety for Industry 2 (2-0-4)

Prerequisite:  None

Fundamental requirements represent the core set of standards, basic
statistic for quality control, a brief history and principle of quality management
standards  (ISO  9001), environmental management standards (ISO 14001),
occupational health and safety assessment series (OHSAS 18001), general
requirements for the competence of testing and calibration laboratories, good
manufacturing practice, hazard analysis and critical control point and industrial safety
guideline.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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IC 315 Characterisation and Properties Measurement of 3 (3-0-6)

Industrial Materials

Prerequisite:  CH 103 Principles of Chemistry 2

Sampling, particle size, particle shape and specific surface area,
density, chemical composition, mineral composition, morphology, thermal properties
and mechanical properties.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 316 Characterisation and Properties Measurement of 1(0-3-1)

Industrial Materials Laboratory

Prerequisite:  CH 103 Principles of Chemistry 2

Determination of particle size, particle shape and specific surface area,
density measurement, chemical composition measurement and analysis, mineral
composition measurement and analysis, morphology study, analysis of thermal
properties and mechanical properties determination.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 317 Thermodynamics and Chemical Kinetics for 3 (3-0-6)

Industrial Chemistry

Prerequisite:  CH 103 Principles of Chemistry 2 and

MA 131 Calculus for Science 1

Laws of thermodynamics and applications for industrial chemistry,
thermodynamics cycles, thermodynamics in multi-component system, Chemical
kinetics and determination of reaction rate, application of chemical kinetics in
industrial chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 361 Fiber and Fabric Science 3 (3-0-6)
Prerequisite:  CH 251 Organic Chemistry 1
Classification of fiber, textiles fiber, preparation of important synthetic
fibers, physical properties and chemical properties of textiles fiber, special fiber and
fabric such as micro-fiber, nano—fiber, bi-component fiber, hollow fiber, nonwoven
fabric and their productions, chemical and physical properties of special fibers,
production of textile fiber and applications of textiles fiber.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 362 Textile Chemical Process 3 (3-0-6)
Prerequisite:  IC 361 Fiber and Fabric Science
Scouring and bleaching of textiles materials, classification of dye,
dyeing, coating and printing, mechanical and chemical finishing of functional textiles,
functional textiles and nanotechnology of textiles.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 363 Textile Chemical Process Laboratory 1(0-3-1)
Prerequisite: IC 361 Fiber and Fabric Science
Scouring and bleaching of textile materials, dyeing of textile materials
with various dyes and their testing, finishing of functional textiles.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
AD 491 AU 1(0-2-1)
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IC 491 Seminar 1(0-2-1)
Prerequisite:  As approved by program committee
A research study, presentation and discussion on interesting topic in
industrial chemistry.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
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SC 497 Co-operative Education 9 credits
Prerequisite: ~ Approval by the curriculum committee that the
proposed work study relates to the major field
of study and; students are required to pass a
minimum 30-hour preparation session
The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30 hours preparation session prior to their
placement in a selected workplace; students are required to submit a report of their
work study placement education and give a presentation in a seminar in the
presence of their classmates and academic advisors at the end of the course.

(Minimum practice of 16 weeks)

M 498 nsiseuitasy 9 yidIefin
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SC 498 Independent Study 9 credits
Prerequisite:  Approval by the Curriculum Committee that the
proposed Independent Study is related to the
student’s major field of study
A research study or a professional development project in the
student’s major field of study under supervision of an academic advisor; training in
research methodology or project consultation is required to meet academic
requirements; students are required to develop a research or project proposal prior
to undertaking the project, to submit a fully detailed paper describing their research
or project and give a presentation by the end of the semester in which the training is
undertaken.

(Minimum practice of 16 weeks)
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SC 499 Overseas Study, Training or Internship 9 credits

Prerequisite: ~ Approval by the University that the proposed

Overseas Study, Training or Internship is related
to the student's major field of study.

Overseas study, training or internship in an area related to the
student's major field of study, students are required to develop a study project
proposal prior to undertaking the training, remain under the supervision of an
academic advisor, and submit a full report on completion of the training and sive a
presentation by the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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IC 318 Kinetic Chemistry and Chemical Reactor Design 3 (3-0-6)
Prerequisite:  CH 361 Physical Chemistry 2
Definitions of rate expression, kinetic chemistry of homogeneous
reactions, interpretation of batch reactor data, design for single ideal reactor, design
for multiple reactor system, temperature and pressure effects on single and multiple
reactions, kinetic chemistry of heterogeneous reaction system, basic reactor design
for heterogeneous reaction system and catalytic reaction system

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

g 319 wealulag¥edlugaamngsy 3 (3-0-6)
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IC 319 Biochemical Technology for Industry 3 (3-0-6)
Prerequisite:  CH 251 Organic Chemistry
Introduction of biomolecule such as protein, enzyme, carbohydrate,
lipid and nucleic acid, technology of biomolecule, physical, chemical and functional
properties applied to industrial chemistry, textiles, technique and instrument in

biochemical technology research for industry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 233 Advanced Calculus 1 3 (3-0-6)
Prerequisite:  MA 132 Calculus for Science 2 or
MA 102 Calculus 2
Analytic geometry in 3—spaces of several variable functions; double
integration in rectangular coordinate and polar coordinate systems; and triple
integration in rectangular coordinate, spherical coordinate and cylindrical coordinate
systems.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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ST 314 Statistical Quality Control 3 (3-0-6)
Prerequisite : ST 201 Statistical Analysis 1 or
ST 301 Principles of Statistics 1 or
ST 302 Statistics 1
Quality control, statistical process control, control chrats, process
capacity analysis, acceptance sampling plan for attribute and variable, other
statistical technics for quality control, quality management, quality assurance.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 321 Fundamental Catalysis and Applications 3 (3-0-6)
Prerequisite:  CH 251 Organic Chemistry
Basic concepts of catalyst, introduction to catalysis, fundamental
catalytic phenomena, homogeneous and heterogeneous catalysis, application of
homogeneous and heterogeneous catalyst for industrial process.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 322 Characterization of Heterogeneous Catalyst 3 (3-0-6)
Prerequisite:  IC 321 Fundamental Catalysis and Applications
Measuring of heterogeneous catalyst properties, principles and
objectives of study of heterogeneous catalyst characterization, determination of
heterogeneous catalyst properties and principles of basic analytical instrument in
heterogeneous catalysis field.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 323 Kinetics of Heterogeneous Catalytic Reactions 3 (3-0-6)
Prerequisite:  IC 318 Kinetic Chemistry and Chemical Reactor Design
Theories and mechanisms of adsorption, chemical reactions in porous
catalyst pellets, effects of interphase and intraparticle diffusion, effects of diffusion
with heat transfer and criteria for diffusion effects.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 231 Metallurgical Chemistry 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2
Introduction of metallurgy and ores, ore dressing, Richardson-
Ellingham diagram, fuels in metallurgy, slags, pyrometallurgical processes, case
studies of pyrometallurgy, hydrometallurgical processes, case studies of
hydrometallurgy, electrometallurgical processes, case studies of electrometallurgy,
and case studies of domestic metal industries.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 331 Metallurgical Chemistry Processing 3 (3-0-6)

Prerequisite:  CH 103 Principles of Chemistry 2

Basic of phase diagram, chemical processes in metal casting, heat
treatment process, chemical processes in powder metallurgy, chemical process in
metal surface hardening, chemical processes in metallic coating, chemical processes
in other types of metal surface modification, chemical processes in metal joining,
basic chemical analysis in the metal industry, and case studies of metallurgical
chemistry processes in domestic industries.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 332 Metallurgical Chemistry Laboratory 1(0-3-1)

Prerequisite:  CH 103 Principles of Chemistry 2

Metallographic specimen preparation, microscopic examination, age
hardening, heat treatment, mechanical testing, grain size determination, metal
coating by hot dipping, electroplating, and electroless plating

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 431 Phase Diagrams of Metal 3 (3-0-6)
Prerequisite:  CH 261 Physical Chemistry 1
Equilibrium, single component systems, binary solutions, equilibrium
in heterogeneous systems, binary phase diagrams, and ternary equilibrium.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 432 Corrosion 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2
Chemical reaction of corrosion, oxidation, corrosion of aqueous
solutions, forms of corrosion, corrosion prevention technologies, corrosion rate
measurements and corrosion testing methods, and case studies of corrosion and
corrosion control technologies.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 341 Biofuel from Waste 3 (3-0-6)
Prerequisite:  CH 251 Organic Chemistry 1
Knowledge of bioenergy, the benefits of wastes in term of energy and
environment category of wastes, bioenergy production process, category of
bioenergy, factors affecting to performance of bioenergy process, enhancement of
bioenergy process, the application of various types of bioenergy in household.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 441 Fuel and Fuel Technology 3 (3-0-6)
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Prerequisite:  CH 251 Organic Chemistry 1

Coal, petroleum and natural gas, production process, testing method
and equipment, purification of fuel, clean fuel, fuel cell, combustion, utilization of
fuel in engines, and pollution and its control in fuel combustion.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 442 Fuel and Petrochemical Laboratory 1 (0-3-1)

Prerequisite:  CH 251 Organic Chemistry 1

Catalytic cracking of petrochemical product, carbon residue and ash
analyses, measurements of chemical properties of oil which are viscosity and
viscosity index, cloud point, pour point, smoke point and flash point including flash
point and ignition point for fuel and lubricant oil equipments, the measurements of
physical properties of oil which are colour, evaporation rate, American Petroleum
Institute (API) specific gravity and ink solubility, and clean fuel production process.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 251 Glass Production Industry 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2
Glass and classification, glass production and machineries in glass
production industry, raw materials and batch calculation, glass melting, glass forming,
glass annealing, coloured glasses, and characteristics and properties of industrial
glass.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 252 Glass Production Industry Laboratory 1(0-3-1)
Prerequisite:  CH 103 Principles of Chemistry 2
Glass raw materials mixing and comminution, glass melting, ¢lass
forming, annealing glass, production of coloured glass, slass characterization and
properties measurement.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 351 Glass Chemistry 3 (3-0-6)
Prerequisite:  CH 103 Principles of Chemistry 2
Amorphous state, principle of glass formation, microstructure of glass,
structure of glass in various systems, colourisation in glass, redox reaction in glass,
acid-base reaction in glass, glass—ceramic and crystallisation of glass.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 352 Glass Chemistry Laboratory 1(0-3-1)
Prerequisite:  CH 103 Principles of Chemistry 2
Analysis of structure of glass raw materials, glass melting temperature
identification, colourisation in glasses, determination of glass structure, phase
equilibrium  diagram interpretation, crystallisation temperature identification,
crystallisation in glass, and identification of crystal structure.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

AB 353 LezjiwﬁﬂLﬁaqéfw,l,azqmammmLezji']:ﬁﬂ 3 (3-0-6)
wdeRuneu: Ay 103 vdniadl 2
MIIMUAYTELANIDITER 5’6@1,%3?%1,5@@51’14 MIIWUAYTLNNVBITAAYI
fin nssvunmsuanisinlugramnssalaesy mawdeuinghu mawdeudeiu mstugy
NIFBULIG NISLARDU LAZNITHI

(Us5818 3 Talus URUR 0 ks Anwimeniuies 6 $luy/dUnm)

IC 353 Introduction to Ceramic and Ceramic Industry 3 (3-0-6)

Prerequisite:  CH 103 Principles of Chemistry 2

Material classification, introduction to ceramic material, ceramic
industrial classification, overall ceramic industrial process, raw materials preparation,
body preparation, forming, drying, glazing and firing.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 354 Introduction to Ceramic and Ceramic Industry 1(0-3-1)
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Laboratory

Prerequisite:  CH 103 Principles of Chemistry 2

Ceramic raw material preparation, mixing, forming, drying, glazing and
firing.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 451 Characteristics and Properties of Glass and Ceramic 3 (3-0-6)
Prerequisite:  1C 251 Glass Production Industry Or
IC 351 Glass Chemistry Or
IC 353 Introduction to Ceramic and Ceramic Industry
Physical properties, mechanical properties, thermal properties of glass
and ceramic, viscosity and optical properties of glass, structure of glass, Principle of
technique used for glass and ceramic characterization and properties measurement.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 452 Characteristic and Properties of Glass and Ceramic 1(0-3-1)
Laboratory
Prerequisite:  IC 251 Glass Production Industry Or
IC 351 Glass Chemistry Or
IC 353 Introduction to Ceramic and Ceramic Industry
Determination of physical properties, mechanical property and
thermal properties of glass and ceramic, measuring of colour in glass and ceramic,
analysis of glass structure and crystal structure of ceramic, analysis of thermal
behaviour of glass, measurement of coefficient of thermal expansion and refractive
index of glass.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 364 Petrochemical Industry 3 (3-0-6)
Prerequisite:  CH 251 Organic Chemistry 1
Petroleum and natural gas composition, chemical and physical
properties of petroleum and natural gas, petroleum distillation and product from
refinery process, natural gas separation petrochemical definition category of
petrochemical and resources, petrochemical process and products, petrochemical
application.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 365 Polymer Materials 3 (3-0-6)
Prerequisite:  CH 251 Organic Chemistry 1
Introduction to polymer, nomenclature and polymer classification,
structure and properties of polymer, polymerization and polymerization techniques,
determination of molecular weight and molecular weight distribution of polymer,
physical and chemical of polymer characterization, application of polymer such as
plastic and elastomer, polymer additives.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 366 Polymer Laboratory 1(0-3-1)
Prerequisite:  CH 251 Organic Chemistry 1
Polymerization techniques such as emulsion polymerization,
determination of polymer density be density gradient column technique, polymer
solubility, studies of Poly(vinyl alcohol) structure, polyester preparation,
characterization of chemical structure of polymer using spectroscopy technique, a
study of thermal properties of polymers using differential scanning calorimetry.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 461 Technology of Functional Textile Processing 3 (3-0-6)
Prerequisite:  IC 362 Textile Chemical Process
Production technology of functional textiles i.e. mechanical and
chemical finishing such as calendering, embossing, crease resistance, water
repellence, anti-bacteria, UV blocking, flame retardance, fragrant release and phase
change materials containing. Textile finishing techniques such as pad-dry—cure, sol-
gel and encapsulation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 462 Textile Testing Laboratory 1 (0-3-1)
Prerequisite:  1C 362 Textile Chemical Process
Structural analysis of yarn and fabric, fiber identification, evaluations of
moisture adsorption, water retention, air permeability, crease resistance and UV
protection value. Mechanical testing such as tensile strength and elongation of textile
materials.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 463 Apparel Design and Pattern Making 2 (0-6-2)
Prerequisite: None
Design concept and component of garment, design concept of textile
and pattern making.

(Lecture 0 hour, Practice 6 hours, Self Study 2 hours/week)
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IC 464 Polymer Processing Technology 3 (3-0-6)

Prerequisite:  IC 365 Polymer Materials

Polymer processing properties including polymer melt flow behavior,
polymer classification and additives, compression molding, transfer molding,
extrusion, injection molding, blow molding, thermoforming, calendaring, rotational
molding, casting, foaming, coating, machining and finishing.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 253 Organic Chemistry 2 3 (3-0-6)
Prerequisite: CH 251 Organic Chemistry 1 and
CH 252 Organic Chemistry Laboratory 1
Studies of structure, synthesis, reaction and mechanism of carbonyl
compounds, conjugated compounds, nitrogen compounds, heterocyclic compounds,
aromatic compounds. Introduction to the organic chemistry and properties of
carbohydrates, amino acids and lipids.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 254 Organic Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 251 Organic Chemistry 1 and
CH 252 Organic Chemistry Laboratory 1
Laboratory studies in experimental techniques of modern organic
chemistry and syntheses, stereochemistry, mechanism separation and identification
of carbonyl compounds, aldehyde, ketone, amine, aromatic, carboxylic acid and their
derivative, carbohydrates, amino acids and lipids.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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1 fin 022 a158s55ulan 3 (3-0-6) wuwNn
Ge 022 World Civilization
FrdsAuneu ; Ll
o vl

ANEINAIUINITNIIANUAATD Y WAIUINITUAYAUFUNUSUD 1915
uywesdalanngfuan waglanazfuoen | sysuiidrfgluiuiinisgimans uagiud
Tudrunisifieamsugio dsau Jausssy | melwusssummnivdmalsefaemans 7
Auns Aady N1suans 25sanssu Usagyn | BvSwadedanulantutlagiu
A (Aifdvsnasudsaulne)

Historical development of thoughts Development and relations of
of Eastern and Western worlds in terms | important  civilization  in  different
of political, economic, social, and | geographical and  cultural  spaces
cultural dimensions including music, art, | according to historical backgrounds and
dramatic art, literature, philosophy, and | their influences on present-day society.
religion; their influences on Thai society.

2 fn 104 ayuduazdindou 3 (3-0-6) viqenn

Ge 104 Man and Environment

JyvsAunau : Lidl

i

AT uLIVBINYEY ALENRBENIS

a .=4'

sIsUYIARazInAINg AUFNEINUNY
wasdnd ATwuIN15veuATYEAY deay
UsgindluazTaiusssy Walu1In1InIe
greaniuazinalulad nansgnulunis
Walulfildosssuviduazszuuiiaa
nszurumsAanazfadulaiielnidnly

Usgleviannymsnenseeequen

=2
<
F=

AU UYL ANUENAAENIS
SITUVIALAZULIATINGT TTAIUINITVOS
LATENY dean Ussindluas Tausssy
nansenuluniswaunidnesssuvfnay
szuuing nszuumsAnuazdnaulaiioly

5

FAnldusElovianninginsedequal n1s

Y

WAILNBE1EITUVUNUFIUAN U NABUAY
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The formation of human beings, the The formation of human beings, the

equilibrium of nature and ecology, the | equilibrium of nature and ecology, the
knowledge relates to plants and | study of socio—economic and cultural
animals, the study of socio-economic | evolution effecting on natural
and cultural evolution, the | environment and ecoloty, thinking
development of  sciences and | process and decision making in
technology  effecting on  natural | appropriating uses of natural resources,
environment and ecology, thinking | human and gender equality based
process and decision making in | sustainable development.
appropriating uses of natural resources.

3 AN 304 AansuazRaduisUsysyrvu 3 (2-2-5) wiaenn

GE 304 Liberal Arts of Intellectuals

JyvsAunau : Lidl

o)

AnwAeafunisidneues msidngau
wmaflanaznaislunisdinaulesuazfdy
vinwynsdeansuazayweduius n1saun
YAGNAIN NEENITAALATNITIATIEN
Jeymaniunisainiaesugna d9au way

nsuledludagiu sulufisnisugnisdniin

Tuans1suaud® naenauNISAI5ITINTY

=2
=
F=

ANwLNgINUAMUNLNY BIAUSENDU

wazanunrveslay1¥u N133INAWET 113

au wallakaznaislun1sidnauies

] 9 dll

wasHdU nwen1sdeashasuywuduius

an

Calle

e e

e

o a

NISHAUIYATNNIN TNYENITAALALANT
Aasendamaniunisainieasegia ey

warnisiliesludagdu endeunaznis

danuogrnuae Usudn sulutianisugnisdniinluansiso
aulR pasnaunsmsatinludsnuegradu

X
The study of self-recognition, The study of definition,
recognition of others, techniques and | composition, and characteristics of
strategies  of  self-recognition and | intellicle, self-recognition, recognition of
recognition  of  others, skills  of | others, techniques and strategies of self-
communication and human  relation, | recognition and recognition of others,
personality — development, skill  of | skills of communication and human
thinking and economic, social and | relation, personality development, skill
political problem analyzing including | of thinking and economic, social and

awareness of public property and ways

political problem analyzing ASEAN and
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of living in society with happiness. adaptation including awareness of public
property and ways of living in society
with happiness.
4 AN 305 Uz IRAEASHATNAILINITURIAILUY 3 (3-0-6) venn

GE 305 History and Development of Lanna

JyvsAunau : Lidl

1Ay

Anwruseiimansalnuduuives
&ruun Tuaedeunisnesufueiandns
aonesadueniins adewsinunases
adeiludszmasiyvesaniy adognuuan
Hudrunilawesasiy Anwidanszuiunis
Lﬂéauwaaé’mmwgﬁa nsLilee dauuay
TAUTITUYDIAIUUT ISHUTTIANINATEFAR
n15iilee Lasdenudmusssuansatuuiluy
Uaguiu

The study of historical development

of Lanna before the Kingdom
establishment, during the Kingdom
period, Lanna under Burmese rule,

Lanna under Siamese protectors and the

annexation of Lanna into Siam; the
study of socio-economic, political, and
cultural changes of Lanna; and the study
of socio-economic, political, and cultural

situations of contemporary Lanna.

=2
=
22

AMUAIAYVRIUTEIRAIAnTiD Y
A unIveIdIuul Wauinaseiu
154089 LATYENA FIANLAL THUSTTY Aaus

adelusaauistagiu

Importance  of  local  history;
background of Lanna; development of
politics, economy, society and culture of

Lanna from the ancient time to present.
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5 AN 241 MBI EIIINeAEasuasmalulag 1 3 (2-2-5) wUenA
GE 241 English for Science and Technology 1
FdeRuney : An142 mmé’aﬂqwﬁugm 2
G vl

AnwAAnlanIza1u laseaseniu AnwrAdnianizau lassadtmisla
wihflvesnufiisdesiuinemansuas | snsailunsunnisdiuineaaianiuag
welulad Tnowfuinugniseu ednwr | walulad Taglivinueduiugile wa s1uuas
Auniuazdeans welvfisouaunsatn | Wou
Anuskazinweluussgndldlunisiseuslu
isé’uﬁqqﬁ'ﬁu
To study specific English vocabulary Specific vocabulary and grammatical

and structures based on the functions of | structures in the content of science and
language use relevant to Science and | technology, using intergrated language
Technology, particularly emphasizing | skills.
reading skills for the purposes of
applications for study, research and
communication in their learning at a
higher level

6 K 101 INWATDAIN 3 (3-0-6) wuwNA

AP 101 Agriculture for Life

FysAuneu : il

)
FTWUINIT LATAINUAIAY VD
N1SINYAT AMUNAINNAEN19TINTNTY
suuilneingt Jedesudndeuiifina
5o UaUNITNEANNITINYAT NITHEANTY
N133nn1sAngY N1snandnd lsanaznens

a

dnded 8uUNIY warn1slgUsElevnig

q

ATTLNYATISUUNTITEAYRAT ﬂ’]iﬂﬂ@@:ﬂﬁ]\?

ASLNWYHT

Twsi

FITWUINIT LASAINUAIAY VDI
N1SNYAT AUNAINNA8N19TINTNTU
szuufinaing) Jadedudsuandeuiiing
foUaduNITNEANIINITLAEAT TEUU
N1SNEATNINUINTNITHENAIUAUNTE WY
a7l Usgus: ANUNaINRaNgueInInenng
nsuunlyuselesy n1sdnnisuasnis
ou3nt ilon1sinunsndadu uazlufingse
deauandon n1sdeansesdndiuinag
AILNWAT NITHAIUIAIULUINTLIIFAINU

ANTENTAT
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Evolution and importance of
agriculture; bio-diversity in the
ecosystem; environmental factors

affecting agricultural production; plant
production and pest control; livestock
production, diseases and parasites
control; microorganism and its utilization
in agriculture; agricultural production
systems; existence of agriculture and its

survival

Evolution and importance of
agriculture; biodiversity in the
ecosystem; environmental factors
affecting agricultural production;
agricultural production systems;

Resources from microorganisms, plants,

land animals and aquatic animals:
diversity  of  resources, utilization,
management and conservation for

sustainable and environmental friendly
agriculture; communication of
agricultural knowledge; royal initiative

development and agriculture.

AN 101 wiantadl 1
CH 101 Principles of Chemistry 1

Frderuneu : Lyl

3 (3-0-6) wuwAn

[

FUALAZNITIIUNEFT NATIANITUEN
99NINANTHANLAEA1TAYAY USUIUaENT
Fuus lassasevesornoy Wusyiall A9
YDUNAT @NTALALUALADAABYA VDIUTS
aunaAll NIn-Lua Iauransiall
classification, basic

Matters and

separation  techniques, stoichiometry,

atomic structure, chemical bonding, gas,
solid,

solution and colloid, chemical

equilibria, acid-base, chemical kinetics.

Twai
USunauansdunus lassassesesnay

WusylAdl Wid 909187 @15asa1uuay

ADARABYR VoLl aunalnll nIA-Lud g

NNaAEANS

atomic

Stoichiometry, structure,

chemical bonding, gas, solution and
colloid, solid, chemical equilibria, acid-

base, chemical thermodynamics.
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A 102 UfUANsiAdl 1
CH 102 Chemistry Laboratory 1

Frderuneu : Lyl

1 (0-3-1) w28nn

[
AuUaendelurealjudnisiad
AuiTaluifeafuaisiadl adasieg
Tunemsuifnmismaeail Msgulagnis
AaatydAy USuiuesdunus ns
AuIMLUesSIdudNanan AU
WesiWudesAusynauluresway nsinseu
Aeuayn1smAIAsAve iy nsumin
lianNavesasaInnIsanasuedgadanuds
myinAAnudunsa-luavesansavate n1s
IMNIATENININTALALIUE BRTNU5UD
Ufisen aunawall
Safety in

chemistry  laboratory,

general information of  chemicals,

techniques in chemistry laboratory,

significant  figures and  calculation,

stoichiometry, calculations of
percentage vyield and composition of

substance in mixture, preparation and

determination of  gas constant,
molecular weight determination by
freezing  point  lowering  method,

measuring of pH of solutions, acid-base
titration, rate of reactions and chemical

equilibrium.

Tnaal

Aanudaendeluresljufinisiad
anuimluiferfuansiedl wadasie q lu
n1sUJUANITNINAT N1TAIUIMLEY
HodAy USuuasduius nsAuiusoy
avkandn n1sAuIusesazesrlsznaulu
YoeHaN NMSeSELfTLaYn1sIMAIALTTe
fing mamﬁgmﬁﬂiuLaqasuaamimﬂmi
anaavesgaBonuds myinaianulunse-
WATDIAITAYAY NITEINTATETNINNTA

LAzLUA aunalail warALSouYRIU e

Safety in  chemistry laboratory,
general  knowledge of chemicals,
techniques in  chemistry laboratory,
significant  figure and  calculation,

stoichiometry, calculation of percentage

yield and composition of substance in

mixture, gas preparation and
determination of gas  constant,
molecular weight determination by
freezing point depression, pH
measurement, acid-base titration,
chemical equilibrium and heat of
reactions.
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9 AN 103 waniAdl 2 3 (3-0-6) nuaenn
CH 103 Principles of Chemistry 2
tAuneu : AN 101 nanall 1 wae Ay 102 UURNIswAd 1
G v

woslulaurdndiad Iiuail ansg Jaunadransiadl liduall #1319579
siuaziullduvesautivesInluni1sne | warwudliuvesaudivesinlun1snesig
519 SUUIWIRUMTN 51uNnTuBTU wag | 51 nTigun v 519unsuddy way
asUszneudedeu wnilsunsdifeciu a1s | arsusznoudedou willluades wnisunid
Faluana wedwedidesiu ndfundes | Wowu anstiluana winedwesidesiu
wniiAswIndeu
Chemical thermodynamics, Chemical kinetics, electrochemistry,

electrochemistry, periodic table and | periodic table and properties of
properties of elements, representative | elements, representative  elements,
elements, transition elements and | transition elements and complex
complex compound, introduction to | compound, nuclear chemistry,
organic chemistry, biomolecules, | introduction to organic  chemistry,
introduction  to  polymer, nuclear | biomolecules, introduction to polymer
chemistry, environmental chemistry. chemistry.

10 | Ax 104 UURN1IUENAL 2 1 (0-3-1) waefin

CH 104 Chemistry Laboratory 2

dsdunau : AN 101 nanadl 1 wae AN 102 UJURNSIAI 1

o]

Ufnseneendindu-3andu Tuiwed
vougadianidnuaziwaddianinglad n1s
AATEMAIAUAMYDILANLEDOU WAZILEY
losau Nsiinansidesdou nsiuiiseives
nyleituvetaIsusenaudunsd nsmsey

NOAWDIBEN199Y

Insi

UFTRnRafunISnTIves
Ufnsen niedivessadianiniazivadd
Wnnslad n153AT18MBIRUNINYDILAR
looau wazuouloosu UfAsewelangnsu
atu Ufseveavesansusznaudunid 13

LS UUNDADSDENIE
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Oxidation-reduction,

electrochemistry  of  galvanic  and

electrolytic cells, qualitative analysis of
cations and anions, formation of
complex compound, reaction of organic

compound, preparation of basic polymer.

Practical laboratories for

determination of rate of reaction,

electrochemistry  of  galvanic  and
electrolytic cells, qualitative analysis of
cation and anion, reaction of transition
metal, reaction of organic compound,

basic preparation of polymer.

10

dn 301 wanadn
ST 301 Principles of Statistics

Frderuneu: Ll

3 (3-0-6) WuwAn

[

NUMILLUIRMAEIRUARRNSSU LAY
Anu1ztdu nsuanuasauinavduy
N1TLANLAINIAUIN AITHANLAIUTNA AT
WINUIIVBINGNAIBY N1TUTTINUALAY
nsnageuaNyAzIUAEIfUAIWITn S
N153LATIERANULUTUSIU ANSIASIEH
ANNONDDULALENANNUTDE 199

Review

concepts of descriptive

statistics and  probability, probability
distribution, binomial distribution, Poisson
distribution, normal distribution, sampling
distribution, estimation and hypothesis
testing for parameters, analysis of
variance, simple linear regression analysis

and simple correlation.

1

NUNIULUIAALNYINUADANTTUUILAY

1 [~4 1 <
AMNUITN NITLINLIIANUIELITY
ANSBINBIIVIUIN NITHANLIIUNA AITWIN
Wt idwes N1IUANUIVBINGUFAIBE N3
UszanniAILaEN1sNAd@UANNAFIUAINY
ANISITMBS NN5AASIZANNLUTUSIU

A15IASILAANUDND DU AL ANAUNUTDEN

8

Review concepts of descriptive
statistics and  probability, probability
distribution, binomial distribution,

Poisson distribution, normal distribution,

sampling distribution, estimation and

hypothesis  testing for  parameters,
analysis of variance, simple linear
regression analysis and simple

correlation.
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AN 211 1ALAATIZA 1

CH 211 Analytical Chemistry 1

3 (3-0-6) wU8nA

tAunou : AN 103 nanall 2 wag Ay 104 URURNSIAL 2

1y

NsUsERIaNATRYan 1AL TIATIEN
ALAAIAAGDY MENN1THATITIAT Ay
dhodn nsimseilagusinns WALARIN
TuNTIATIZATIUINI NTUENEITIABNTT
afin 1Wu N15anAA8AYIIazale NISaAnNe
vesudsaznsienarsmemaialasuilnn
sidufiugu

Data processing in chemical analyses
and errors. Gravimetry and volumetry,
including fundamental techniques for
quantitative chemical analyses. Principle
of chemical extractions such as liquid-
liquid extraction, solid-liquid extraction
classical

and chromatographic

techniques.

Twsi
n1sUseulanadayawazainy
AAIALAADUNIBATIATIER N1TIATIERLTS
drnif Msieseidaiunns sauvamaide
ﬁugwﬂumﬁmeﬁ@aﬂ%mm MANNISHEN
a15lnen1sanea n1satanIufinazaty n1g
ANAUDILT -V UNAILALNITUENAITAIEY
wadalasuinnsftuiiugu

Data processing and errors in

chemical analyses. Gravimetry and

volumetry; including fundamental

techniques for quantitative chemical

analyses. Principle of  chemical

extraction, solvent extraction, solid-

liquid extraction and basic

chromatographic techniques.

12

Ax 212 Y{URNsARAATIzA 1

1 (0-3-1) w28nn

CH 212 Analytical Chemistry Laboratory 1

wa

dsfuneu AN 103 nanwall 2 waz Au 104 YJURNSWAL 2

G
YUAnsadlunsiiaseiidausunn
Froninseilagnisiimin n1s3AsEe
1n8U3u19S WU N15IINSANTA-LUd NS
IMmsaLuuANALABU NISINIALUULARA
a13UsENauiNgau N1sIIARUUUHAZe)
3n8Ng N1SWENANTABWATANITANARIEY
d15a2a18 SUTInsuendremadnlas
1 nns A wu lasulnnsiduuunssany

WUURIUNUAZLUUADELY

Twai

UURn1sedes1enaliunn n1s
A1 AT NN LaTNITIATIEHID
USH1AT MTIINSANSA-LUE ASIINSALUY
ANALABU NISINTALUULAAESUSENDU
Wagou nshnmsakuuyizensnend n1s
wunasmewallanisananiefinazany
sustennsuendromadalasulnns @l wu
Tasunns Al uuNIEA Y LWUURIUIGLAS

WUUADAU
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Practical laboratories for gravimetric
and volumetric analyses such as acid-

base titration, precipitation ftitration,

complexometric  titration and redox

titration.  Separation  procedures  for

liquid-liquid  extraction and  some

fundamental chromatographic

techniques, including

paper

chromatography, thin layer

chromatography and column

chromatography.

Practical laboratories for quantitative

analysis; gravimetric and volumetric

analyses, acid-base titration,

precipitation titration, complexometric
titration and redox titration. Separation
procedures for solvent extraction and
some fundamental  chromatographic
techniques; paper chromatography, thin
and  column

layer chromatography

chromatography.

13

Ay 251 LATidunsY 1
CH 251 Organic Chemistry 1

3 (3-0-6) Wu28NA

wa

tAunou : AN 103 nanall 2 way Ay 104 URURNSIAL 2

LAy

Anw1laseas19rerARNAITUDY NS
Aalaudlawdy fuseluaisdunsd amesle
WAHYeIE15BUNId N15TLunYia N9
Sunde audAnisnieninuwaziad n1s
wisey UA3en waznalnvesansdunid wu
dalAu 9afAu dalal damatalan

s o Al

& a I3 = s
LeaNDERa dwas danlen ALY NTAANS

UONTAN Uagaynus

Atomic structure, hybridization and

chemical bonding of carbon atom in

organic compounds. Stereochemistry,
classification and nomenclature of
organic compounds; fundamental

organic chemical synthesis and organic

reaction mechanisms; physical and

chemical properties of alkanes, alkenes,

Twsi

lAssas1seznou lauslawdu wagnns
\anuszvosnsuauluasdunss anesle
Wil n1sTwunvdnuaznisienie
a1sBun3s nsduaneiidosiu UjAsen
waznalnnisiinUfnsevesansdunse
AUUANI9N18ANLALIATUDY LBALAY WD
aAu wealry wearalglan weanesged
wes uweadlen Alnu NsAANSUBNTAN Lay

DUNUS

Atomic structure, hybridization and

chemical bonding of carbon atom in

organic compounds. Stereochemistry,
classification and nomenclature  of
organic compounds, fundamental

organic chemical synthesis and organic

reaction mechanisms; physical and

chemical properties of alkanes, alkenes,
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alkynes, alkyl halides, alcohols, ethers, | alkynes, alkyl halides, alcohols, ethers,
aldehydes, ketones, carboxylic acids and | aldehydes, ketones, carboxylic acids and
their derivatives. their derivatives.
14 | au 252 UJUANIARBUN3E 1 1 (0-3-1) wuaefin

CH 252 Organic Chemistry Laboratory 1

wdeRuney : ax 103 waniadl 2 wae AN 104 UFURNSAL 2

1Ay

nsAnwIantAveIaIsUIENOUBUNTY
smnKEN M3 ingavasuan Msnduetng
18 nsndudnsuaiu msndusieloth s
annans lasunlnnsilvesdrsdunsis n1siin
AMAINIATIZNVOIA1TBUNTE N1FTIUUN
Usgianaisaienisazate Yase1ves
a1susenevlalnsa1suou oanatalan

LOANBTDA WAYDWaS

Practical laboratory of organic
chemistry techniques including;
crystallization, melting point
determination, simple distillation,

fractional distillation, steam distillation,

extraction, and chromatographic
separation  of organic compound.
Qualitative  organic  analysis  and
classification of organic compounds
using their solubility. Reactions of
hydrocarbons, alkyl halides, alcohols

and ethers.

Tuad
UuinisieAnwraudanianienin
LALNATANIBUNIELAL NISANRAN NIFUI

PANADULRAT NITNAUBYINNIY NITNAY

q

o w ]

Ssud nsndudgle nsafn wazlas
NN MveIa158unsd n1sviAnNIN
ATIEAATOUNTY 115 IMUNUTELANENT
Aaen15azany Uise1vesaisusenau

lalasasuau woaralglan LoanNeaed way

Bnos
Laboratory studies of physical
properties and  organic  chemistry

techniques; crystallization, melting point

determination, simple distillation,
fractional distillation, steam distillation,
and

extraction, chromatographic

separation  of organic compound.
Qualitative organic analysis, classification
of organic compounds using solubility.
Reactions of hydrocarbon, alkyl halide,

alcohol and ether.
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CH 261 Physical Chemistry 1

AwndsAiunou : Ax 103 vaniedl 2 uay Ay 104 UJURNSIAT 2 uag ar 131 uaapdad sy

Anedans 1

Ay

woslulaudnduasnisiaaeunial
Handundeanudase anuduiusiunsia
Adsndealuans ngignia a1sazany
auysalnuusarldauysaluuy nsUszend
Y9d  gunNNaFIansluaITazay auna

Al unugilvesignn

Thermodynamics and  enthalpy,
Gibb’s free energy, partial molar, phase
equilibrium, ideal solution and non-ideal
solution, application of thermodynamics
in solution, chemical equilibrium and

phase diagram.

=2
=
F=

QUNNAAIANT AIUTOU 91U WAL
ANSEEING HUTEIINSTEUUA VRN DY
nsrvrunsiunaulauasiunaulule dauds
an12g Louvial wulnsy nasulasavd
ANUFURUSLUNGLIA Aandsnsidealuans
wazanUAvIQuunaranivedalsazaiy
nnigaTa wnuAINIgAIA aunaiadl
ansazatvanysaliuukagliauysalLuy
Y999 vlnvosvosuds sTUUNEn way
1Aseas1andn
heat,

Thermodynamics; work,

energy, transfer of energy between
system and surrounding, reversible and
ireversible processes, state variables,
enthalpy, entropy, Gibbs free energy,
partial molar variable and
thermodynamics of solution. Phase rule,
phase diagram, chemical equilibrium,
ideal and non-ideal solution, solid and
types of solid, crystal system and crystal

structure.
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CH 261 Physical Chemistry Laboratory 1

AwndsAiunou : Ax 103 vaniedl 2 uay Ay 104 UJURNSIAT 2 uag ar 131 uaapdad sy

Anedans 1

or ]

MsneasaiEIiugAmNarans n3Tn
A5l nguesead Anuieuluans
YBINTALANY NITATNUHUNIINAIA N1
gungiiansazalsingn Ysuiasluans
v9du MsinA1AUSourasufisenlae

UaUUARBS IS

Thermodynamics, determination of
conductivity, Hess’s law, phase diagram,
volume and heat of

partial molar

reaction by bomb calorimetry.

=2
=
F=

a wa

ﬂgumrmm%‘laqﬁal,l,asmaﬁﬂﬁugmma
wildafldand e TaaudAinisnieaind
Aeatestugaumnamans ununminaie
wazalTazaly n1InAINITUI N9
arsavanedianinslad nsneuvialues
Ufiseniillaeedunguesaad n15IAw
Fouluansvesansasany N13asIawNUNINTY)
1A N1IUNHIINAVBIAITAYANY NS
WUINIATILAITUNEI Lazn1TinAIAY
Fouvasufizenlaelduonimaniiuni

Practical laboratories in physical
chemistry using apparatus and basic
to  measure

techniques physical

properties related to thermodynamics,

phase diagram and solution.
Determination  of  conductivity — of
electrolyte  solution, enthalpy of

chemical reaction by using Hess’s law,
molar heat of solution, construction of

phase diagram, critical solution

temperature, partial molar volume and
heat of by

reaction measurements

bomb calorimetry.
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CH 311 Instrumental Chemical Analysis

Fwdsduneu - AN 211 1AL 1 wag AN 212 UGURNISIATATIEN 1

[GH
wa A ! < )
auvRvesndundmaninii aunnsu
P9baT USU1UIASIERLAeN1TIANIS
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Electromagnetic radiation properties
and its spectrum. Quantitative analyses

base on electromagnetic radiation

absorption. Beer-Lambert’s Law.

Spectroscopic instrumentations including

ultraviolet-visible  spectrophotometry,

infrared  spectroscopy,  fluorometry,

absorption  spectroscopy,  emission

spectroscopy, ~ X-ray  spectroscopy;

theory and instrumental of

chromatography such as gas
chromatography and high performance
liquid chromatography; their applications

in chemical analysis also included.
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Electromagnetic radiation properties
and light spectrum, quantitative analyses
based on

electromagnetic  radiation

absorption, Beer-Lambert’s Law,

spectroscopic instrumentations;
ultraviolet-visible  spectrophotometer,
infrared spectrometer,
spectrofluorometer, absorption

spectrometer, emission spectrometer,

X-ray  spectrometer. Theory and
instrumental of chromatography; as eas
chromatography and high performance
liquid chromatography; their applications

in chemical analysis also included.
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CH 312 Instrumental Chemical Analysis Laboratory
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Practical  laboratories  for  the Practical  laboratories  for  the
instrumental analyses including | instrumental analyses including
ultraviolet-visible  spectrophotometry, | ultraviolet-visible  spectrophotometer,
photometric titration, infrared | infrared spectrometer,
spectroscopy, fluorometry, atomic | spectrofluorometer, atomic absorption
absorption spectroscopy, flame-emission | spectrometer, flame—-emission
spectrophotometry, gas chromatography | spectrometer, gas chromatograph and
and high performance liquid | high performance liquid chromatograph;
chromatography; their application in | their applications in chemical analysis
chemical analysis also included. also included.
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Chemical kinetics, rate of reaction Chemical kinetics, rate of reaction,
and mechanism of reaction, reaction in | reaction mechanism, complex reaction,
solution, chemical equilibrium, kinetic | reaction in solution, chemical
theory, ideal solution and non ideal | equilibrium, gas and kinetic theory of
solution, polymer chemistry. gas, polymer chemistry.
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CH 362 Physical Chemistry Laboratory 2
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Determination of rate constant and
determination  of

order of reaction,

polymer molecular weight by
viscometry, activation energy of reaction
and the studies of effect of temperature

on rate of reaction.
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Practical laboratories for
determination of rate constant, order of
reaction and

equilibrium  constant,

molecular weight determination of
polymer by viscometry, determination of
activation energy of reaction and to
study of effect of temperature on

reaction rate.
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IC 211 Chemical Stoichiometry
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Calculation of stoichiometry, mass Calculation of stoichiometry, mass
balance of chemical reaction system | balance of chemical reaction system
and non-chemical reaction system, | and non-chemical reaction system,
energy balance of flow system, heat | recycle bypass and purge calculations,
balance, combustion, phase equilibrium, | energy balance of flow system, heat
mass and energy equilibrium, | balance, combustion, phase equilibrium,
stoichiometry of unit operations and | mass and energy equilibrium,
applications of stoichiometry. stoichiometry of unit operations and
applications of stoichiometry.
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IC 311Unit Operations of Chemical Engineering 1
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Fluid mechanics, principle of heat
transfer, heat transfer application,
ordinary flow meter, principle of mass

transfer and utility.
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Flud  mechanics, flow meter,
fluidization, principle of mass transfer,
principle of heat transfer, heat exchanger

and its utility.
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Distillation, gas absorption, Distillation, gas absorption, drying,
humidification, drying, extraction, | extraction, particulate solid properties
crystallization, particulate solid | and comminution, agitation and mixing,
properties and comminution, agitation | filtration, mechanical separation.
and  mixing, filtration, mechanical
separation.
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IC 313 Unit Operations of Chemical Engineering Laboratory

dsduneu : A 311 mhwUfUuRn1smaienssuai 1

G
UFUANITNITYIIAT NSITUIAREENNT
WINUIIYUIAYBIDUAIA AITAAVUIA AT

A58 NSANA LAZNITNEY

Drying, particle size analysis, particle

size screening and distribution, size
reduction, filtration, extraction, and
distillation.
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Thermal units laboratory, particle

separating  units  laboratory,  fluid
mechanics units laboratory, extraction
units laboratory and distillation units

laboratory.
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IC 441Fuel and Fuel Technology
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Coal, petroleum and natural gas,
production process, specification of fuels,
testing  method and  equipment,
purification of fuel, clean fuel, fuel cell,
combustion, utilization of fuel in engines,
and pollution and its control in fuel

combustion.
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Coal, petroleum and natural gas,
production process, testing method and
equipment, purification of fuel, clean
fuel, fuel cell, combustion, utilization of
fuel in engines, and pollution and its

control in fuel combustion.
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IC 442 Fuel and Petrochemical Laboratory
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Fractional distillation of crude oil, Catalytic cracking of
thermal  cracking of  petrochemical | petrochemical product, carbon residue
product, catalytic cracking of | and ash analyses, measurements of

petrochemical product, oxidation of

ammonia, partial oxidation of methane

and synthesis of ester, American
Standards of Testing and Materials
(ASTM)  distillation,  vapor  pressure
measurement, viscosity and viscosity

index measurements, cloud point, pour
point, American Petroleum Institute (API)
specific gravity measurements, carbon
residue and ash analyses, flash point,
ignition and  smoke

point point

measurements.

chemical properties of oil which are
viscosity and viscosity index, cloud point,
pour point, smoke point and flash point
including flash point and ignition point
for fuel and lubricant oil equipments, the
measurements of physical properties of
oil which are colour, evaporation rate,
American  Petroleum Institute  (API)
specific gravity and ink solubility, clean

fuel production process.
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IC 313 Unit Operations of Chemical Engineering Laboratory
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Drying, particle size analysis, particle

size  screening and distribution, size
reduction, filtration, extraction, and
distillation.
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Thermal units laboratory, particle

separating  units  laboratory,  fluid
mechanics units laboratory, extraction
units laboratory and distillation units

laboratory.
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IC 451 Characteristics and Properties of Glass and Ceramic
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Characterizations of g¢lass and
techniques used for measuring properties
of glass; physical properties, mechanical
properties, thermal properties and optical
of structure  and

properties glass,

properties relationship of glass materials.
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Physical  properties,  mechanical
properties, thermal properties of glass
and ceramic, viscosity and optical
properties of glass, structure of glass,
Principle of technique used for glass and
ceramic characterization and properties

measurement.
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IC 452 Characteristic and Properties of Glass and Ceramic Laboratory
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Physical properties and mechanical Determination of physical properties,
property identification, thermal behaviour | mechanical  property and  thermal
of glass, coefficient of thermal expansion | properties of g¢lass and  ceramic,
(CTE) and refractive index measurement. | measuring of colour in glass and ceramic,
analysis of glass structure and crystal
structure of ceramic, analysis of thermal
behaviour of g¢lass, measurement of
coefficient of thermal expansion and

refractive index of glass.
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CH 253 Organic Chemistry 2
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Chemical structure, nomenclature of
carbon compounds, nitrogen compounds,

heterocyclic compounds, polynuclear

aromatic compounds including their

synthetic reactions mechanism; the

stereochemistry, stereoisomer of organic
and

compounds synthesis of organic

compound.
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Studies of structure, synthesis,

reaction and mechanism of carbonyl

compounds, conjugated compounds,
nitrogen compounds, heterocyclic
compounds, aromatic  compounds.

Introduction to the organic chemistry
and properties of carbohydrates, amino

acids and lipids.
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IC 321 Industrial Chemistry Process 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Industries and production process, raw materials and output, chemical
reaction in production process, manufacturing processes of organic and inorganic

acids, alkaline, sodium chloride, soap and detergent, cosmetic, fertilizer, sugar,

cement, pulp and paper, pigment and paint, alcohol, food industries, dairy

industries
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
Y
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IC 212 Industrial Chemistry Process 3 (3-0-6)

Prerequisite: CH 103 Principles of Chemistry 2

Industries and production process, raw materials and output, chemical
reaction in production process, manufacturing processes of sodium chloride, pulp
and paper, pigment and paint, sugar, fertilizer, soap and detergent, cement and
Portland cement, construction materials production, water and industrial water,
industrial gas, biodiesel production process, finished leather, food and beverage
industries.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 322 Industrial Chemistry Process Laboratory 1(0-3-1)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Manufacturing processes of inorganic acid, soda ash, caustic soda,
sodium chloride, soap and detergent, fertilizer, sugar clarifying process,
manufacturing processes of cement, pulp, pigment, ethanol fermentation and
manufacturing process of instant milk

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 213 Industrial Chemistry Process Laboratory 1(0-3-1)
Prerequisite: CH 103 Principles of Chemistry 2
Manufacturing processes of paper, soda ash, caustic soda, sodium

chloride, metal coating, manufacturing processes of cement and manufacturing

process of alternative fuel.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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IC 323 Biochemical Technology for Industry 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory
Introduction of biomolecule such as protein, enzyme, carbohydrate,
lipid and nucleic acid, technology of biomolecule, physical, chemical and
functional properties applied to industrial chemistry, textiles, technique and
instrument in biochemical technology research.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 319 Biochemical Technology for Industry 3 (3-0-6)
Prerequisite : CH 251 Organic Chemistry
Introduction of biomolecule such as protein, enzyme, carbohydrate,

lipid and nucleic acid, technology of biomolecule, physical, chemical and

functional properties applied to industrial chemistry, textiles, technique and
instrument in biochemical technology research for industry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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IC 331 Metallurgical Chemistry 3 (3-0-6)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
IC 211 Chemical Stoichiometry
Introduction of metallurgy and ores, ore dressing, Richardson-
Ellingham diagram, fuels in metallurgy, slags, pyrometallurgical processes, case
studies of pyrometallurgy, Pourbaix diagram, hydrometallurgical processes, case
studies of hydrometallurgy, electrometallurgical processes, case studies of
electrometallurgy, introduction of physical metallurgy, mechanical properties of

metal, mechanical testing methods, and case studies of domestic metal

industries.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
Inai
Ao 231  LAdllannssy 3 (3-0-6)

UIAUNDY : AN 103 wankadl 2

UM BUS N1TUATHS wrunNSTindu-edwen Woimddulannssy an
039 NIEUIUNISHENLavEAIEANToU NIAANYINISHENlanEAIEANTOU NTEUIUNIT
wenlangaiun13ve nTalAnwin1suenlanyaien1sry nszulIunishenlangaeliii
nsaifnwnsuenlanesgliin nsdifnwanavnssulanglulszmelng

(U35 3 Falas URTR 0 Falus Anwisnenuies 6 Faluy/duan)
IC 231 Metallurgical Chemistry 3 (3-0-6)

Prerequisite: CH 103 Principles of Chemistry 2

Introduction of metallurgy and ores, ore dressing, Richardson-Ellingham
diagram, fuels in metallurgy, slags, pyrometallurgical processes, case studies of
pyrometallurgy, hydrometallurgical processes, case studies of hydrometallurgy,
electrometallurgical processes, case studies of electrometallurgy, and case studies
of domestic metal industries.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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eAvil 5 WasusiEdn wazFuusedesuteedn
o)
A9 332 NITUIUNISANLAUNTIY 3 (3-0-6)
FTduneu : au 261 WATWTHENS 1 uaz
A9 211 Usunaansduiusiadl
wHureignia nszviunsiedilunisviaelany nszuuMseillulannssums
nszuaunsiedilunisindeulanslagnisyuseu nszurunsiunsiadeulaveglagnisnn
azaunle nswdouilaveimeansiall nsyulavemelnin nszuiunsailunisny
wisuidlany nszuiunsmaailunisdawdsialanguuudug nszuiunseilunisde
Tane nszuaunmsaiilunisiadevlavzuutagdu nislseiidaaiifesdiuly
geamnssulave nsdlfnwinszuiumsailannssulugaamnssululssna
(Us38e 3 Gl URTR 0 dalus Anwidnenuies 6 Falus/dUe)
IC 443 Metallurgical Chemistry Processing 3 (3-0-6)
Prerequisite: CH 261 Physical Chemistry 1 and
IC 211 Chemical Stoichiometry
Introduction to metallurgy processing, review of phase diagram,
chemical processes in metal casting, chemical processes in powder metallurgy,
chemical processes in metallic coating by hot dipping, chemical processes in
metallic coating by vapour deposition, chemical coating, electroplating,
chemical processes in metallic spraying, chemical processes in other types of
metal surface modification, chemical processes in metal joining, chemical
processes in coating of metals on other materials, basic chemical analysis in
the metal industry, and case studies of metallurgical chemistry processes in
domestic industries.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

=2
=
22

AB 331 AszUIUMSAdlannIy 3 (3-0-6)
dsduneu : au 103 nanwALl 2
LLNuﬁﬁgmﬂﬁugm nszuaunsaiitunisvaelans nseulaunsundneme
AuSeu nszvrunsedlulannssuns nszuaunsaiilunisiudsilane nszuIung
willunisiedoulany nszuunsmandlunisdauusialanegwuudueg nssuaunisiadl
Tunssielany mseseiduaiidesdulugnamnssulany nsdfnwinszuiunis
willavnssulugramnssululssina

(U388 3 Flus URUR 0 Talus Anwidnenwed 6 Faluy/dUnv)
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IC 331 Metallurgical Chemistry Processing 3 (3-0-6)

Prerequisite: CH 103 Principles of Chemistry 2

Basic of phase diagram, chemical processes in metal casting, heat
treatment process, chemical processes in powder metallurgy, chemical process
in metal surface hardening, chemical processes in metallic coating, chemical
processes in other types of metal surface modification, chemical processes in
metal joining, basic chemical analysis in the metal industry, and case studies of
metallurgical chemistry processes in domestic industries.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

eAvil 6 WasusEIN wazuFuugedesuteedv
GH]
Ao 341 geannssaUlnsiadl 3 (3-0-6)
109AUNDY : AN 253 LARBUVIRE 2 LAz
AL 254 URURNSwnLBuvSe 2 uay
A9 211 USunauansdunus
drulsznovresllngiasy Lazkiasssus auvaAn1LatLarnIsAINYOs
iudlnsiden wazufasssued n1sndudlasidounarnanfusiainlsindy
nszvumsUlasadl mMsuenuiasssumad nswanediueianaisielasaisuau nsuan
Towadlu nswdnaidunanuudu ngdunaslvdu
(Us3818 3 Tl URTR 0 Falas Anwidnenuies 6 Falus/dem)
IC 341 Petrochemical Industry 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry and
CH 254 Organic Chemistry Laboratory and
IC 211 Chemical Stoichiometry
Petroleum and natural gas composition, chemical and physical
properties of petroleum and natural gas, petroleum distillation and product
from refinery, petrochemical processes, natural gas separation, chemical
production from hydrocarbon substances, olefin production, chemical
production from benzene, toluene and xylene.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Ao 364 anaunIIuUlngadl 3 (3-0-6)

0sAUNDY : AN 251 1ATBUNSY 1

drulsznouvesUlnsiden LazuiasTsurif autiniuaiilagnIsnInYDg
ihiudlsden wazuiasssuei n1snduillnsidey wasndndusiainlsandu nisuen
wRasssuR Anuvinevestingad vinvesasilnsadl wavundsfin arstlnsadily
gna1mnssudlasiald nszuviunsuanlinsiall nsuussuveswdndugitinsiailly
BAENNTTUNAERAN Qma’mmimméamﬂmuaz AANMNTINEN

(Us38Me 3 Falas UFUR 0 alu Anwidhenuies 6 Faluy/dun)
IC 364 Petrochemical Industry 3 (3-0-6)

Prerequisite: IC 365 Polymer Materials

Petroleum and natural gas composition, chemical and physical
properties of petroleum and natural gas, petroleum distillation and product from
refinery process, natural gas separation petrochemical definition category of
petrochemical and resources, petrochemical process and products,
petrochemical application.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

seAvil 7 Wasusiadn wazFuusediesutenedn
LY
AD 351  @AANUNIIUNITHEALT 3 (3-0-6)
AwdeRuneu : Ao 211 USunaduiusniuedl uay
AR 221 AdletuvSENIeRaIMng Iy

a o

uiudesiu Snuazamsiazautfvesuia gramnssuuii TnaRudniunde
uiuaznaaiouingiv walulaBnisvasuud weluladmstusuuts waluladnig
ouseu uazmAlulaBdugeaansuanui
(Us387e 3 Falas UFUR 0 Falus Anwidhenuies 6 Falus/dun)

IC 351 Glass Production Industry 3 (3-0-6)

Prerequisite: IC 211 Chemical Stoichiometry and

IC 221 Industrial Inorganic Chemistry

Introduction to glass, characteristics and properties of glass,
introduction to glass industry, raw material and raw material preparation, mixing
and batching, glass melting technology, glass forming technology, and glass

annealing technology, and advance technology glass processes.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AD 251  BMEANVNTIUNITHEALN 3 (3-0-6)
sAUNY : AN 103 BanLAdl 2
LATLAENITTUNUTLLANYDILAY ﬂizmumiwémﬁmazm%q%’ﬂﬂu
NITUIUNITHAALAT TRQAULNILAZNTAMUINEIUREN N1TNDULAT mﬁsﬁugULLﬁa ns
augeau Wid anvuznzuarauRvasmlugnanI Ty
(Us388 3 Gl URTR 0 dalus Anwidnenuies 6 Falus/dUe)
IC 251 Glass Production Industry 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2
Glass and classification, glass production and machineries in glass
production industry, raw materials and batch calculation, glass melting, slass
forming, glass annealing, coloured glasses, and characteristics and properties of
glass in industry.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
1837 8 WasusEIn wazuFulsedesuemein
iy
Aa 352 UURNITENEIMNTINNNTNEALT 1(0-3-1)
Fdadunou : Ao 211 Usunauduiusniaad taz
A 221 Al tuvSENIeAaIMNTIY
N1IARYUIALALNITNALINOAY NITVADUKAT misﬁugﬂ N150UBDU LAENIT
mdnvasamzkarauiidodiurents mstfudsuandRivewfamemeaiasg
(Us3818 0 T2las URTR 3 dals Anwidnenuies 1 $alue/aenm)
IC 352 Glass Production Industry Laboratory 1 (0-3-1)
Prerequisite: IC 211 Chemical Stoichiometry and
IC 221 Industrial Inorganic Chemistry
Glass raw materials mixing and comminution, slass melting, ¢lass
forming, annealing ¢lass, characterisation, properties measurement and
properties adjustment techniques.

(Lecture O hour, Practice 3 hours, Self Study 1 hour/week)

AB 252 URURN1SERaImNITUNITRNEAKA? 1(0-3-1)
TIRUADY : AN 103 UANLAL 2
N138AYUIALALNITHANTAYAY NITUABULAT ms%ugﬂ N199UBDU N3N
WAIE wazNISNUUIRNIZLAL AN URATDILAD

(Us5818 0 Flas URUR 3 Talus Anwimenwes 1 Faluy/dUnv)
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IC 252 Glass Production Industry Laboratory 1(0-3-1)
Prerequisite : CH 103 Principles of Chemistry 2
Glass raw materials mixing and comminution, glass melting, ¢lass
forming, annealing glass, production of coloured glass, glass characterization and
properties measurement.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
eAvil 9 WasusEAIn wazuFuusedesuteedn
GH
AD 353  LATUBILAT 3 (3-0-6)
FTadunou : Ao 211 Usunauduiusmaad wag
AR 221 AdletuvsENIeRaIvng Iy
1A NNENVBIINGAULATY NANNITNITNABULAT NTLARLAT Vg Bl lATIase
w7 1ATIATIUNAITEUUAIN NITHANTUHUNININAIA NISuenNINNIALazNISAANEN
VI
(U3s87Y 3 Falas UFTR 0 Falas Anwidnenuies 6 Faluy/dua)
IC 353 Glass chemistry 3 (3-0-6)
Prerequisite: IC 211 Chemical Stoichiometry and
IC 221 Industrial Inorganic Chemistry
Crystals structure of glass raw materials, principle of glass melting,
glass formation, theories of glass structure, glass structure in various systems,
phase equilibrium consideration, phase separation and crystallization of glass.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
Tusi
A9 351  LALIYDILAD 3 (3-0-6)
0sRUNeY : AN 103 wanLAdl 2
anuredugiu ndnn1siakAl UAseseninenisviasuuil laseainagania
Yo lassaianiseuusne nalnnsiindluuia Ufasesaendluwia UAsense
Aslunm naawsdin NsAnNEaNTULA
(U388 3 F2le URTR 0 lus Anwidhenuies 6 Halus/dunm)
IC 351 Glass Chemistry 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2
Amorphous state, principle of glass formation, microstructure of glass,
structure of glass in various systems, colourisation in glass, redox reaction in
glass, acid-base reaction in glass, glass—ceramic and crystallisation of glass.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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e3il 10 WasusHEIv wazUFuussAasuneseiv
Ay
AD 354 UHuRn1sAivenia 1(0-3-1)
wdsRuneu : Ao 211 USunaduiusniuedl uay
B 221 Al tuvSEN1NeRaInT X
nMlnTeianuUIansvesingiunia nsuavasuuii naindlu
WA AITRATUIMKUAINTNNIA N153AT1ERlATIAT1RAIRIEmMATAFII) N1T9
QUMM IANKANVBILN kaENITINNANTULAY N1SMIKAEIATILATIATIHED
(U357 0 Halaa URTR 3 Halas Anwisnenues 1 Faluy/dua)
IC 354 Polymer Processing 1(0-3-1)
Prerequisite: IC 211 Chemical Stoichiometry and
IC 221 Industrial Inorganic Chemistry
Purity identification of ¢lass raw materials, ¢lass melting
temperature identification, coloured glasses, phase equilibrium diagram
interpretation, glass structure studies, crystallisation temperature identification

and crystallisation process and crystal structure studies.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

=9
2.

Aa 352 UHUANsALvedLT 1(0-3-1)

TeAuneu : AN 103 naniAll 2

nyianeilaseaiedngauun n1smaavasuwiy nsiiedluuii n1s
Anseilassaauidemadaig g msfinsaununnigninvesszuueenledd
AR N1IM1RUNAINITANKANYBILAT NIFANNENTULAT Wagn1TiATIEilaTEie
HEN

(Us388 0 Flas URTA 3 9l Anwidhenuies 1 9alus/dunm)
IC 352 Glass Chemistry Laboratory 1(0-3-1)

Prerequisite: CH 103 Principles of Chemistry 2

Analysis of structure of glass raw materials, glass melting
temperature identification, colourisation in glasses, determination of glass
structure, phase equilibrium diagram interpretation, crystallisation temperature
identification, crystallisation in glass, and identification of crystal structure.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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e3ril 11 Wasusiadv wazufuusesdasuneseiv
o)
AB 355 L%swﬁﬂLﬁ'yaqé’uuazqmammsumﬁﬁﬂ 3 (3-0-6)
Fwdaduneu : Ao 211 UsIaansduiusniwall
A 221 Al NUVENNEAANNTIY

(% a

msuunUssnvvestan Yaquadindesiu mssuunUssinnvosian
WwIdn nIrUILMINEAR TN tugRarnTIY
(U358 3 Falas URTR 0 Falus Anwidnenuies 6 Faluy/dua)
IC 355 Introduction to Ceramic and Ceramic Industry 3 (3-0-6)
Prerequisite: IC 211 Chemical Stoichiometry and
IC 221 Industrial Inorganic Chemistry
Material classification, introduction to ceramic material, ceramic

industrial classification and ceramic industrial process.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

A8 353 W@eEnUewuLALRAaINTTUWIIAN 3 (3-0-6)
deduneu : AN 103 nanwAil 2

(% a

msuunUssinvvestan Yaqundindesiu masuunUssinnvosian
wadin nszvaumsrdnesdnlugraminssulaery naeieaingiu nanoaile
A mifz’fugﬂ NITOUL NISLARDU LAZNITNA

(U388 3 Flas URTR 0 97l Anwidonuies 6 Halus/dunn)

IC 353 Introduction to Ceramic and Ceramic Industry 3 (3-0-6)

Prerequisite: CH 103 Principles of Chemistry 2

Material classification, introduction to ceramic material, ceramic

industrial classification, overall ceramic industrial process, raw materials
preparation, body preparation, forming, drying, slazing and firing.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Ratanakamnuan, U., & Chaiwon, P. (2016). Esterification of Rice Straw Cellulose
Using Microwave Heating for Plastic Film Preparation. Key Engineering

Materials, 709, 86-90.
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7. wasAdeiinuieunslunsasisinmsseiuuiuned

Lahiri, A., Wen, R., Kuimalee, S., Kobayashi, S.I. & Park, H. (2012). One-Step
Growth of Needle and Dendritic Gold Nanostructures on Silicon for
Surface Enhanced Raman Scattering. CrystEngComm. 14. 1241-1246.

Lahiri, A., Wen, R., Kuimalee, S., Chowdhury, A., Kobayashi, S. I., Zhang, L., Wang,
P. & Fang, Y. (2013). Photo-Assisted Control of Gold and Silver
Nanostructures on Silicon and Its SERRS Effect. Journal of Physics D:
Applied Physics. 46. 275-303.

Thumsoontorn, S., Kuimalee, S., Kuntalue, B., Pintasiri, S. & Lohwongwatana B.
(2014). Microstructure and Direct Measured Micro-strain by TEM on Hot
Iso—static Pressed Alumina-Titanium Carbide (ALOs-TiC) Composite.
Advanced Materials Research. 983. 156-160.

Boonchu N., Lawan A., Thipayarat K., Pintasiri S., Kanjanakijkasem W., Kuimalee
S. & Lohwongwatana B. (2014). Microstructure of Gold Nano-Cystals from
Nanometer to Micrometer Lengthscale in Gold Bulk Metallic Glass,
Advanced Materials Research. 983. 59-62.

Parnklang, T., Lamlua, B., Gatemala H., Thammacharoen, C., Kuimalee, S,
Lohwongwatana, B. & Ekgasit, S. (2015). Shape Transformation of Silver
Nanospheres to Silver Nanoplates Induced by Redox Reaction of
Hydrogen Peroxide. Materials Chemistry and Physics. 153. 127-134.

Taokaenchan, N., Tangkuaram, T. Pookmanee, P., Phaisansuthichol, S.,
Kuimalee, S. & Satienperakul, S. (2015). Enhanced Electrogenerated
Chemiluminescence of Tris(2,2?-Bipyridyl) Ruthenium (II) System by L-
Cysteine—capped CdTe Quantum Dots and Its Application for the
Determination of Nitrofuran Antibiotics. Biosensors and Bioelectronics.
66. 231-237.

Phetrattanarangsi  T., Puncreobutr C., Khamkongkaeo A., Thongchai C,
Sakkomolsri  B., Kuimalee S., Kidkhunthod P., Chanlek N. &
Lohwongwatana B. (2017). The behavior of gypsum-bonded investment

in the gold jewelry casting process, Thermochimica Acta. 657. 144-150.
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Thongchai C., Nisaratanaporn E., Sakkomolsri B. & Kuimalee S. (2017). X-
ray  Diffraction  Analysis, Calorimetric and  Thermogravimetric
Characterization and Topographic Study of Gypsum-Bonded Investment
Materials. The Santa Fe Symposium on Jewelry Manufacturing
Technology 2017, Hotel Albuquerque, Albuquerque, New Mexico, 261-
278.
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Wannawek, A., Pookmanee, P., Satienperakul, S., Putharod, R., Lacrodphan, N. &
Phanichphant, S. (2016). Removable Pb(ll) from aqueous solutions by
adsorption onto natural and modified leonardite, KKU Engineering
Journal. 43(S3). 477-479.

Pookmanee, P., Wannawek, A., Satienperakul, S., Putharod, R., Laorodphan, N.,
Sangsrichan, S. & Phanichphant, S. (2016). Characterization of Diatomite,
Leonardite and Pumice. Materials Science Forum. 872. 211-215.

Laorodphan, N., Pooddee, P., Kidkhunthod, P., Kunthadee, P., Tapala, W. &
Puntharod, R. (2016). Boron and pentavalent vanadium local
environments in binary vanadium borate glasses, Journal Non-Crystalline
Solids. 453. 118-124.

Laorodphan, N. & Ayawanna, J. (2018). BaO-Al,05-SiO,-B,05 Glass-Ceramic SOFCs
Sealant: Effect of ZnO, Key Engineering Materials. 751. 455-460.

Laorodphan, N., Kidkhunthod, P., Khajonrit, J., Montreeuppathum, A., Chanlek,
N., Pinitsoontorn, S. & Maensiri, S. (2018). Effect of B,0; content on
structure-function of vanadium-lithium-borate g¢lasses probed by
synchrotron-based XAS and vibrating sample magnetrometry technique.
Journal of Non-Crystalline Solids. 497. 56-62.

Kingnoi, N., Ayawanna, J. & Laorodphan, N. (2018). Barium (Zinc) Borosilicate
Sealing Glass and Joining Interface with YSZ Electrolyte and Crofer22APU
Interconnect in SOFCs. Solid State Phenomena. 283, 72-77.
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