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WieauivieItes Inensarstudiesnsifuisgwailasadinaneidu
srevIaneg19tey 3 U Uardn1snsIaaaun A MYeIuNANULAgL M5IA R Al
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3.1.2.1 Type 1 (Plan A Type A1)

Degree Requirements 36 credits
A. Thesis
209797 Master’s Thesis 36 credits

B. Academic Activities
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1. A student must attend Graduate seminar in Industrial Chemistry once per

academic year.

2. The thesis or parts of the thesis have been published or at least accepted
to be published in international journals or national journals in TCI Teir 1
or national journals which are qualified and accepted in the field of study
or related fields. The journals must regularly and continuously publish for
at least 3 years. The quality of publications must be evaluated by at least
3 peer reviewers from various outside university. The journal can be
published in both print and electronic, which have an exact schedule with
the student as the first author. Alternatively, an entire or a part of
student's thesis is GRANTED either a patent evaluated at least as Readiness
level (TRL/PRL/SRL) 4 or some innovation evaluated as at least Readiness
level (TRL/PRL/SRL) 5. These patent or innovation can be substitued to a
published article in a journal.

3. A student must present his/her master’s thesis work or part of master’s
thesis work at least once in national conference that is accepted by the
field of study.

4. A thesis progress report with an approval of the Graduate Program
Administrative Committee must be submitted to the Graduate School

every semester.

C. Non-credit Courses
1. Graduate School requirement: A foreign language
2. Program requirement
The following courses must be enrolled and granted the Satisfory (S)
grade.
- 209791 Seminar in Industrial Chemistry 1

3.1.2.2 Type 2 (Plan A Type A 2)

Degree Requirements Total a minimum of 38 credits
A. Coursework a minimum of 23 credits
1. Graduate Courses a minimum of 23 credits
1.1 Field of specialization a minimum of 23 credits

19



1.1.1 Required courses a minimum of

1.1.1.1 Program’s required courses

209771

Production in Industrial Chemistry and

Quiality Control

209772 Characterization Techniques for Industrial

Materials

209791 Seminar in Industrial Chemistry 1

1.1.1.2 Elective required courses a minimum of

Student may choose from following courses:

209702

209703
209708

209709

209712

209713

209722

209723

209731

209785
209787

Transport Phenomena in Industrial
Chemistry

Advanced Separation Processes

Resource Recovery and Water Recycling in
Industry

Advanced Chemical Kinetics for Reactor
Design and Analysis

Modern Technology in Ceramics
Manufacturing

Ceramic Products and Process and Product
Innovations

Chemical Analysis in the Metal Industry
Transport Phenomena in Metal Processing
Fuel Combustion and Emissions

Advanced Physical Properties of Polymers

Polymer Processing and Applications

1.1.2 Elective courses a minimum of

To be selected from the following courses:

209705
209707
209711
209714

209715

Safety in Materials Processing

ISO Management System Standards
Characterisation of Ceramics

Energy Environment and Safety in Ceramic
Processing

Ceramic Production and Market Trends

13

W W W W W
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LW W NN

credits
credits

credits

credits

credit

credits

credits

credits

credits

credits

credits

credits

credits
credits
credits
credits
credits

credits

credits
credits
credits

credits

credits
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209716 Technical Developments in Ceramic 3 credits

Glazes and Colorants

209717 Advances in Traditional Ceramic 3 credits
Technology

209721 Metallurgy for Industrial Chemists 3 credits

209741 Advanced Petrochemical Manufacture 3 credits

209751 Investigation and Evaluation of Ceramics 3 credits

209752 Ceramic Defects and Remedies 3 credits

209773 Industrial Waste Management and 2 credits
Recycling

209778 Adsorption and Catalysis for Industrial 3 credits
Wastewater Treatment

209779 Selected Topics in Industrial Chemistry 1 2 credits

209789 Selected Topics in Industrial Chemistry 2 3 credits

Or any graduate courses in Faculty of Science with approval of the
Graduate program administrative committee.
1.2 Other courses
The student may enroll other graduate course(s) under the agreement
of the program administrative committee.
2. Advanced Undergraduate Courses
In case the student lacks some basic knowledge, which is necessary for
education, the student must enroll some advanced undergraduate course(s) under
the recommendation of the program administrative committee.
B. Thesis
209799 Master’s Thesis 15  credits
C. None-credit Courses
1. Graduate School requirement :  a foreign language
2. Program requirement :
Those who are deficient in basic backeround must register for none credit
courses under the requirement of the Graduate Program Administrative
Committee.

D. Academic Activities
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1.

The thesis or parts of the thesis have been published or at least accepted
to be published in international journals or national journals in TCI Teir 1
or national journals which are qualified and accepted in the field of study
or related fields. The journals must regularly and continuously publish for
at least 3 years. The quality of publications must be evaluated by at least
3 peer reviewers from various outside university. The journal can be
published in both print and electronic, which have an exact schedule or
published as a full paper in the proceeding of international conference,
which was accepted in the field of study with the student as the first
author. Alternatively, an entire or a part of student's thesis is GRANTED
either a patent evaluated at least as Readiness level (TRL/PRL/SRL) 4 or
some innovation evaluated as at least Readiness level (TRL/PRL/SRL) 5.
These patent or innovation can be substitued to a published article in a

journal.

. A thesis progress report with an approval of the Graduate Program

Administrative Committee must be submitted to the Graduate School
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v v v
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209791 dunumaeiigaangsy 1
v v v
Seminar in Industrial Chemistry 1
N3TUAUIBIVIAULADN
209702 | Usingnisainsaneleuluiaiignavnssy v /
Transport Phenomena in Industrial Chemistry
209703 NILUIUMTUINANTTUGS
v v v v
Advanced Separation Processes
209708 | MsnAunIneINsLaznsvyuIgunlugnavnITy v v
Resource Recovery and Water Recycling in Industry
209709 | aunamansiefidugedmiunisesnuuuiagiiasgiiaiesujnsal v v
Advanced Chemical Kinetics for Reactor Design and Analysis
209712 | welulaggalvalunisuanigsain
v v

Modern Technology in Ceramics Manufacturing
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v v v v
ISO Management System Standards
209711 NIMANWULLANISVDULIITN
v v v
Characterisation of Ceramics
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v v v v v
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v v v v v
Ceramic Production and Market Trends
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v v v v v
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v v v v v
Advances in Traditional Ceramic Technology
209721 | TangAnendwmsutinailonainnssy
v v v v
Metallurgy for Industrial Chemists
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v v v v
Advanced Petrochemical Manufacture
209751 NIsAULEIZLAENTUSZIUAILEIIEN
. . . v v v v
Investigation and Evaluation of Ceramics v
209752 | dounnsnsvewdniugiigsiiniaznisuile
v v v v v
Ceramic Defects and Remedies
209773 | M3dansveddegaaivnssusanisinauun gl v
Industrial Waste Management and Recycling
209778 | Mmsgaduwaznsiseaufisendmiumsiidaiideenainssy
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NTEUIUIYN PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
Adsorption and Catalysis for Industrial Wastewater Treatment
209779 | idefidenasimaaiignaivnisy 1
v v v v
Selected Topics in Industrial Chemistry 1
209789 | shdeilidenassmaniionamngsy 2
v v v v
Selected Topics in Industrial Chemistry 2
USeyeyntinus
209797 | Inendnususyen
v v v v v
Master’s Thesis
209799 | AnendnusUsgeln
v v v v v
Master’s Thesis
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AMANUIN

1. ABBUNEANYAIZNIZUIUIYT
209702 Usngnisalnisanalauluiaiiananvnssy 3(3-0-6)
Transport Phenomena in Industrial Chemistry
Reulviidesrunou : mumnuuveUveIFeY
wnAnyagRTUUTIngMsainsiielew ndnnsaeleuluiwusy msUszndlinig
aelouluududmivrasina nannisatelouanuiou n1siwzinIsatelounuiouly
vosudiarvadlva nannisanaleunia n1suszensldnisanaloualuvesliva
Basic concepts of transport phenomena, momentum transport principle,
applications of momentum transport for fluids, heat transport principle, analysis of heat
transport in solids and fluids, mass transport principle, applications of mass transport in

fluids

209703 NILUIUNTUENEITVUES 3(3-0-6)
Advanced Separation Processes

= oy ' ' & 1

Woulundasriunau : ANUAUAUYDUVDIEDU
N1INAUVBINANVALAIUUTENBUNITNAUVDIHANAIYALI BN N1TODNUUUNBNA UKUY

USTATLULTY NszuIumsaintugs mskenlagnisuaniudeulessu welulagie
Distillation of multi-component mixtures, distillation of azeotropic mixtures,

packed and plated distillation tower design, advanced extraction processes, ion-exchange

separation, and membrane technologies.

209705 anuUasaflunszuIunIMIeIEn 2(2-0-4)
Safety in Materials Processing

Raulvidasriunau : suAUWiuTeUTeIddoy

'
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guAnLazdunTesionulasndy n1sUssliunansadafedIfuaURdy n1sdesiu
ANNgads nsAnwianveUd n15iATziiendl N13TAT1eiedNd N1TRTIEeUAIY
Uaoasts s18n13nsraaeuaulasndeialudmivdunsieainnssuiunisnanlulssy
PRAIMNITN UnaIN1TUTdY wazn1sAIuANdunsIglunsdulaansiiesinee duasieaintu
wazn1ssziln nstesiuln dunsieainauseu mmﬂaamﬁaiumaﬂg’jﬁ’ﬁawwﬁalaﬁw AU
Uaeadelunuliin msdestudunssainiadesinsna anmuwindedlunisyiem uagnisig
Filssnuiivaende
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Health and safety hazards. Statistical evaluation of accidents. Loss prevention,
HAZOPS study, FTA, FMEA, safety audits, general safety checklist for identifying process
hazards. Sources of exposure, exposure evaluation, exposure hazard control. Fire and
explosion hazards, fire prevention, heat hazards, safety in steam boiler operations, safety
in electrical works. Principles of machine guarding. Safe working environment and plant

layout.

209707 UINTFIUITZUUNITIANT5LaLadle 2(2-0-4)
ISO Management System Standards

Roulviidasituniou : 1l

N133ATLVUANNINLALNITUTUNIATEIU UIATFIUTEUUNITIANITbeLeale 9001
WmsgIUszEUUNIIanIstetedle 14001 wnsgIuszuUNIIdanIsleteale 18001 wazumIgIu
38UUﬂ’]§’£]J®ﬂ731E]LE]ﬁI@ 50001

Quiality system management and standardization, ISO 9001 management system
standards, ISO 14001 management system standards, ISO 18001 management system

standards and ISO 50001 management system standards

209708 nafAuninensuaznavuisuinlugasmingsy 3(3-0-6)
Resource Recovery and Water Recycling in Industry

Reulviidesriunou : mumuiureUvesFey

LUIRATBINTEUIUNIIHAREE 198 s unazidulinsred wind o NANNITYIUINIG
nszUuMBATdmsunsiauninens maliengiiutuaznsmefvanzaudmiunsld
Wﬁﬂmuﬁﬁaaﬁqﬂ msaaﬂLLUULLazﬂ%JUU'gqm%?hstﬂ%’ﬁwLﬁamimuﬁaufﬁ

Concepts of sustainable and friendly environmental production processes, chemical
process integration principle for resource recovery, pinch analysis and optimization for energy

minimization, water network design and improvement for water recycling.

I
[

209709 aauwaﬂ'lam%l,ﬂﬁwqaém%'un'ﬁaanmemﬁms'wﬁm‘%ae 3(3-0-6)
Ufjnsnl
Advanced Chemical Kinetics for Reactor Design and
Analysis

Roulvidasrunau : suaUWiuteUTeIdoy
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anNNIsIaUNaransall nquonsnsinufiseall ngdnsdmnsuufizene,

aaa

WU AsewasUfAzense ndnnsveanIesunsalonuaivasiuudnass wwsesufnsalailly
2AUAR
Chemical kinetic principles, chemical reaction rate theory, rate laws for single,

multiple and catalytic reaction, principles of ideal reactor and model, non-ideal reactor

209711 nflsmé'numzquzsumms'lﬁn 3(2-3-4)
Characterisation of Ceramics

Reauluiidasiunia : muANiuYeUTRIHOY

(%
L%

umhifgifunsmanvaziamenaesiin MmIidnvuzanzyesinga ez
i Mawsudumaesdnuarnsmdnsazants mavhlidewsdnidusuiuaenis
MANWULIANY NITATRUANANS UNYITIANLAZAIAIANTITAL

Introduction to ceramic Characterisations, starting Material characterisations and
developments, ceramic body preparations and characterisations, the formation of

ceramic body and characterisations, ceramic product-designation and prediction.

209712 wialulaggaluilunisndasidin 3(3-0-6)
Modern Technology in Ceramics Manufacturing
Rouluiidawiuiou : amuanuiuyoUeIdou

(%

waluladnssdnesidngramnssudugs maluladdugslunasdeningAunin
nsduaneinnesindugs meluladtugdunstuslesingnamnssy waluladdugsly
sruumsein waswsidnlumsdszgndlilumeluladduge

Advanced industrial ceramic manufacturing technology, advanced technology of
ceramic raw materials preparation, advanced ceramic powder synthesis, advanced
technology of industrial ceramic forming, advanced technology of ceramic firing systems

and ceramic in high technological applications

209713  HAAAUYIIANLAZUIANTSUNTSUIUNITHALHANA N 3(2-3-4)
Ceramic Products and Process and Product Innovations
d' d' v 1 1 @ %
wouluidasunau : MuANNTILYR VYR ARY
WIIANNDAS1Y WIRNTTUNTLUIUNSTHALHANN UNFNSULIITNNDES19 L5 1Tn by Ty
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Ausou winnTsunseuIuMskasandasid v innuliiazauiuanuiou JanTiuud
winnTsunsEuIUNSLasNanSudmMIUTanTIIUA

Process and product innovations for ceramic products including ceramic building
materials, process and product innovations for ceramic building materials, ceramic
homewares, process and product innovations for ceramic homewares, ceramic refractory
and thermal insulating materials, process and product innovations for ceramic refractory
and thermal insulating materials, cementitious materials, process and product

innovations for cementitious materials.

209714 Wasu Awwredeu uazanuvasaselunszulrunsesidin 3(3-0-6)
Energy Environment and Safety in Ceramic Processing

Roulvfidoswinunou ; mmmmtﬁu%awméﬁau

nslduarnisusendanasnulunszurunsesdn nsadiamuia wadanswinas
nsUsendandsau mslindanuiigaideluisesvesnisndnesiiin nmsauaudulazuiad
\dudunsglugpamnssudiud mswasuguvesingiviidssdunsgldiuasiidude
Tngnsetfesasonunazdsuinden nizdagiuveanaluladiwiinuazesdnismaeden
Rerfuninensasanden guammuazanuvasndelulssnuesiin ssedidunneluein
LarMsAdeudne LLazmSﬁaﬂﬁmﬁammﬂaa@ﬁmaaLﬂ%ﬁﬂmazqﬂﬂiﬂjmalfzmﬁﬂ

Energy utilization and saving in ceramic processing, gas fired kiln construction,
firing techniques and energy saving, utilization of energy-loss in a cycle of ceramic
manufacture, dust and harmful gases control in the cement industry, transformation of
hazardous raw materials into substances considered less harmful to life and the
environment, present state of ceramic technology and social organisation of environment
resources, health and safety in the ceramics factory, hazardous chemicals in ceramics

and their handlings, and safeguarding of ceramic machinery and equipment.

209715  nsWAMWIIENLAZLUILTNAATA 3(3-0-6)
Ceramic Production and Market Trends
i ay 1 1 =3 L
Wauluidawinunou : MMUAILTIUYEUVBILADY
wwldumsiaunluewiand wiundndueiigsdniion1suanduyuiLaznisgayden

a a
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Aanadn nsimumsnadawaziwiliuvesianesinmulilunainewian waznisuseiu
AN NYBINAANUIYIIEN TOMNUALAZNNITTUTDININITAN

Future trends for ceramic products for low-cost and low-loss production, low-
cost ceramic raw materials in Thailand and their availability, processing considerations
for optimizing ceramics production, marketing of ceramic wares worldwide and in
Thailand, product and technology innovation a challenge for the ceramic tableware
market, market for classical ceramics, technical development and trends in ceramic
refractories in future markets and qualify assurance of ceramic products, commercial

specifications and certification.

209716  ANSWAIUIMNIANATAYRIARBULESIANLAZENS MAE 3(2-3-4)
Technical Developments in Ceramic Glazes and Colorants
Rouluiidawiuiow : amunuiuveUTeIdeu
Y av @ = & ) a ) o~
Havedlasasanliidundntuefovwaznsusuusamaenaia n1susuaunidnues
LAADUTENINNITRADUAILAITILANY NITHAIUIAIUAUNIIANUS DUTEIINAGaULALLTD

a (% L3

HAnSueNgaumMnInisands n1sussyndmaialuniienisiniiousieiseea-1aa dnyusiang

q Y
v [

YBINUAIVDIATIAFRATNITAIUANNURY  annzaunadInsunsiadesvesanstvaluaiou
NINTZALAZNIT IRaRIUsETTAAULAROU uazmAdaANITLAlUTaUNNTDITBIARDULAY
anslua

Effects of non-crystalline structure in glazes and technical improvements,
adjustments of viscosity of glazes during melting by volatile matter, development of
thermal stress between glaze and body at sintering temperature, application of new
techniques for glazing by sol-gel methods, surface characteristics of colorants and surface
control, equilibrium conditions for stabilization of colorants in glazes, colorant dispersion

and rheology in glazes and correction techniques of glaze and colorant defects.

209717  auianiiveanalulagwsinaafy 3(2-3-4)
Advances in Traditional Ceramic Technology
Raulvidasrunau : auAUWiuteUTeIddoy
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Raw material improvement and upgrading of traditional ceramics, improvements
in ceramic bodies for various traditional products, slaze, development for pottery and
constructional ceramics, selection of semi- and fully automatic shaping methods in the
traditional ceramics industry, adaptation of heat effects on changes in characteristics and
properties of fired products in traditional ceramics and new concepts of production and

control systems.

209721  langAngrdmiudniaiigaamnssy 3(3-0-6)
Metallurgy for Industrial Chemists
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Basic chemistry, physical and mechanical properties of metals and alloys,
crystalline structure of metals, formation of alloys, deformation and recovery fracture of
metals, metal shaping and forming, introduction to powder metallurgy, practical
metallography, ferrous alloys, non-ferrous metals, and alloys, surface hardening of

metals, joining of metals, and metallic corrosion and its prevention.

209722 mTaezadanilugnamnssulane 3(3-0-6)
Chemical Analysis in the Metal Industry
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Basic principles of chemical analysis in the metal industry, atomic emissive

spectrometry, X-ray fluorescence spectrometry, electron probe microanalysis, energy-

dispersive X-ray microanalysis and electron energy loss spectrometry.
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Transport Phenomena in Metal Processing
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Introduction to fluid flow, introduction to mass and heat transfer, similarities
among different types of transport, boundary conditions at different types of interfaces,

liquid-to-solid processing, solid-to-solid processing, and gas-to-solid processing.

209731 Aswsiidswasaznisuaas 3(3-0-6)
Fuel Combustion and Emissions
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Fuel sources and consumption, fossil fuels and their properties, combustion

processes, pulverized coal systems, fuel-burning systems, and emissions and controls.

209741 mswdetlnsiafidugs 3(3-0-6)
Advanced Petrochemical Manufacture
Reulviidesriunou : mumnuiureUvesaey
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Aromatic hydrocarbons and their roles in the petrochemical industry, sources of
aromatic hydrocarbons, production of benzene and its derivatives, production of toluene

and its derivatives, production of xylene and its derivatives, and surfactants.

209751  AsAuldEzuaznIsUsEIuAILY$I3in 3(2-3-4)
Investigation and Evaluation of Ceramics
Roulviidastunou : aumuTuseuveIaeu
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Investigation and evaluation of ceramic raw materials in terms of their physical
and chemical characteristics and properties, study of the compositions, structures and
reactions of raw materials used for traditional and modern ceramic bodies, measurement
of the specific surface area and cation exchange capacity of clays and porous materials,
investigation of rheological and powder characteristics of ceramic bodies, methods of
forming ceramic articles by the casting process and evaluation, investigation and
evaluation of sintering in fired ceramic bodies and standard specification of industrial

ceramic products

209752  YoUNWIDIVBINAANMIIIITNLATNITHA LY 3(2-3-4)
Ceramic Defects and Remedies
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Various types of ceramic defects in industrial products, pottery defects and their
remedies, glaze defects and their cure, main faults in tile manufacturing and fault control,
melting defects in glass and enamel caused by impurities and defect control, damage of
refractory products and methods of protection, appearance of defects in electrical
insulators and their elimination, occurrence of microcracks in abrasive materials, and

defect removal and fracture analysis of ceramics and fracture control

209771 NIWAANILANYASIMINITTULATNITAAUANANIN 3(3-0-6)
Production in Industrial Chemistry and Quality Control
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Process and production analysis, process quality control and statistical tools for

data analysis and advances in industrial development

209772 wallANSMIANYMEIRNIEEMSUIEARNEMNTTY 3(2-3-4)
Characterization Techniques for Industrial Materials
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Techniques  for  structure  characterization, techniques for  thermal
characterization, techniques for optical characterization, techniques for elemental

analysis and techniques for surface characterization

209773  n1sdanisvesdegaannIsuLaznIsUInauN Ll 2(2-0-4)
Industrial Waste Management and Recycling
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Development in industrial waste management, source of industrial wastes,
characteristics of industrial wastes, industrial waste minimization, industrial waste

treatment and disposal and industrial waste recycling

209778 nspadulaznsiseufisendmsunisindadndegnamvinssy 3(3-0-6)
Adsorption and Catalysis for Industrial Wastewater Treatment
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Principles of adsorption and catalysis for water pollution removal, adsorbents and
catalysts, characteristics of adsorbents and catalysts, preparations of adsorbents and catalysts
for application of wastewater treatment, methodology for adsorption and catalysis study for
wastewater treatment, mechanism analysis of adsorption and catalysis, scale-up for industrial

applications, recent progress in adsorption and catalysis for wastewater treatment.

209779 Wdaiaanassnaualignannssy 1 2(2-0-4)
Selected Topics in Industrial Chemistry 1
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Provision of lecture series on selected topics in industrial chemistry, this course
may be repeated for a maximum of 4 credits if a different topic is taken, topic to be

announced.

209785 auﬁamammaewa&m%{l’suqe 3(3-0-6)
Advanced Physical Properties of Polymers
Roulvfidosinuniou : ANUAULYOUVBIAOU
uniiAgaiuineremandnediwesnienin laseadaaglasiuuanelgaisazane
WoAWeITUATINATATAUNOALLRTTUAINTULAE N ANTIUNITUENTYNIA d0 Uy odgIu
aonuendnwediuesluaniugndnva wgAnssunisdsuaniuy wii-e1e Jaladaraidfuay
WLINTTUAUVDINDALNDS
Introduction to physical polymer science, chain structure and configuration,
polymer dilute solutions, polymer concentrated solutions and phase separation
behavior, amorphous state, crystalline state, polymers in the liquid crystalline state,

glass-rubber transition behavior, polymer viscoelasticity and rheology.

209787  nszulunsuUsiluaznisuszandliwanines 3(3-0-6)
Polymer Processing and Applications
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Introduction to commercial polymeric materials, polymer compounding and the
role of additives, polymer rheology, plastics, rubber, and fibre processing methods,
applications of polymers, engineering design and material selection, including failure
mechanisms and analysis, trends in composite materials, review of recent development

and future potential.

209789  vhdeiidanassmuaiianavngs 2 3(3-0-6)
Selected Topics in Industrial Chemistry 2
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Provision of lecture series on selected topics in industrial chemistry, this course
may be repeated for a maximum of six credits if a different topic is taken, topics to be

announced.

209791 fuauINILAlgnEngsU 1 1(1-0-2)
Seminar in Industrial Chemistry 1
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Seminar on research problems or recent advances in various areas of industrial

chemistry.
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Master’s Thesis
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Master’s Thesis
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