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(Research Methodology)
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1. wuIwasuLazalulagdilien (Energy and Green Technology)

WAV Fa3 IuIUKEAN (UsTe-UUR-Aneriienuiag)

411810  Inerrmanidawindo 3(3-0-6)
(Environmental Science)

411811  waIwuMmadan 3(3-0-6)

(Alternative Energy)

2. LL%UQ?%ﬂ'ﬁ'ﬁqﬂ'\am‘ (Materials Science)

FWERY Fa3 uumiaeiin (Ussee-UjUa-Anwnienuied)

411830  auURveLIan 3(3-0-6)
(Properties of Materials)

411831  NSTUIUNTHARNTEN 3(3-0-6)

(Material Processing)

3. wausIvUlnsiad (Petrochemistry)

FWERY Ha3un Iuundlein (Ussene-Ujia-Anedaeauies)
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(Petroleum Technology)
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(Petrochemical Industrial Process)
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411870  A1999NLUUNTZUIUNT
(Process Design)
411871  msAuagaUssendlugnavnssuadl
(Applied Computation in Chemical Industry)
A UsAvarNARNE (ArNIARNEN)

tnfnwdlasinislundnansaniafiny sxdesameideusousowivdefuaniafinu d1uu 6

mheds leeiiswaziduananalull

W3V Yo Iuunmilein (Ussene-Ujia-Anedaenuies)

411872 AnuvaeadislunszuIuNsenaInnIsuLadl
(Safety in Industrial Chemical Process)
411894  AnUfURNuRamMNIIU
(Industrial Internship)
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1. wvusIrwasunazmaluladdidien (Energy and Green Technology)

FWERY Fa3 Iuumiaein (Ussene-Ujia-Aneidenuied)

411812  nsUszdiunanszvuseduwindon 3(3-0-6)
(Environmental Impact Assessment)

411813 mseusnunasnululsanugnangsy 3(3-0-6)
(Energy Conservation in Industry)

411814  n3UsEliuIndnsTin 3(3-0-6)
(Life Cycle Assessment)

411815  wiAluladyuna 3(3-0-6)
(Biomass Technology)

411816  wiAluladmsdnszivafivludandey 3(3-0-6)
(Environmental Pollution Analysis Technology)

411817  wiAluladn13dnn1svedssunse 3(3-0-6)
(Hazardous Waste Management Technology)

411828  BFeadmamenaundanusazmeluladdiden 3(3-0-6)
(Selected Topics in Energy and Green Technology)

411829 Bosafmwmadnundsnuwasinaluladdiden 1(1-0-2)
(Special Topics in Energy and Green Technology)

2. wIUIYIEAAIENS (Materials Science)

FWEIY Fa3 IuIUNUIEAN (UsTe-UUR-Aneiienuiag)

411832  msduATIERlazNsAnLUIUBINeAILDS 3(3-0-6)
(Polymer Synthesis and Modification)

411833  msdeNaninuavAuidiosvemediues 3(3-0-6)
(Polymer Degradation and Stability)

411834  J@RUszneu 3(3-0-6)

(Composites)

3(3-0-6)
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411852

411853

411854

411855

411856

411857

411858

411868

411869

e

411872

411873

411874

wialuladigsdn

(Ceramic Technology)
ia@%ugq

(Advanced Materials)
TangIneuaznsinnsou
(Metallurgy and Corrosion)
htivae

(Surface Chemistry)

Tanunlu

(Nano Materials)

TARTINMN

(Biomaterials)
Bosaawizmeiuianmans
(Selected Topics in Material Science)
Sesfaiimuvanuiagmans

(Special Topics in Material Science)

3. wausivUlasiadl (Petrochemistry)

Fodm

nsisaUfiseneniug

(Homogeneous Catalysis)

N13L59UR RTINS

(Heterogeneous Catalysis)

nseeniuuTEUUUiseAll

(Design of Chemical Reaction System)

nszuiunsuenlugeamnssutinsiad

(Separation Process in Petrochemical Industry)

FAINTTUNITNAU
(Distillation Engineering)
15375 unsIaeb lullngadl

(Reactive Intermediates in Petrochemistry)
NANAUIN9ULASATRATNSHAILINTZUIUNTS

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(1-0-2)
Iuumiaein (Ussene-Ujia-Anwnienuied)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

(Petrochemical Product and Process Development)

S9AnNEN19nLtlnsad
(Selected Topics in Petrochemistry)
5aRnRLAYN19AUTTlnsAL

(Special Topics in Petrochemistry)

3(3-0-6)

1(1-0-2)

4. WVUVINTEUIUNITNIGAFIMNTIY (Industrial Process)

Fo3
ANuUaaadielunsEuIuNM RN SULAL
(Safety in Industrial Chemical Process)
N3LUIUNMINENDINS
(Food Processing)
JaunamaniuaziaiesUfnsaiiad

(Kinetics and Chemical Reactors)

Iuunilein (Ussene-Ujia-Anedaenuies)
3(3-0-6)

3(3-0-6)

3(3-0-6)
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411875  N1592ALUUNISNAABNTIAINTSULALAITIATIEI 3(3-0-6)

(Engineering Experimental Design and Analysis)

411876  nszvIuNsWeALLe LIt 3(3-0-6)
(Polymerization Process)

411877 msamulugnannssuall 3(3-0-6)
(Chemical Industry Investment)

411878  @douuazmaluladd 3(3-0-6)
(Dyes and Paint Technology)

411888 L%‘I’ejﬂﬁjﬂLa‘W”I8‘1/1’Nﬁ?ﬁﬂiBU’mﬂ’ﬁW’quﬁ’Mﬂﬁu 3(3-0-6)

(Selected Topics in Industrial Process)
411889 ﬁaaﬁ’mﬁLﬁ‘wwﬁwuﬂszmuﬂ'ﬁmqqmawmm 1(1-0-2)

(Special Topics in Industrial Process)
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(Principles in Industrial Chemistry)
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(Physical and Chemical Characterization)
UfuRnsnsaiigadnmenIniasiadl

(Physical and Chemical Characterization Laboratory)

52 08U35798

(Research Methodology)
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A5 UNYS183Y

411800

411801

411802

NANMIAUATRRAIMNTIY 3(3-0-6)
(Principles in Industrial Chemistry)
Jdsduneu o laidl
Prerequisite  : None
wannsilaadionamnssu loun fuaiBurssdatumdasiaing anudedls Ussinnuaziteuluves
UFASen Uiisemanetuneulunssuiunisgraminssy fuedefunididunguifiugueivesvesuds
willaeasfutu madendearsusznevlneesiudy  anuiedhwesarsuszneulaeesfudunay
N13UsEenAeenaInnssu mqé’mqmmwamamiﬂwqwﬁ‘ﬁugm mMaasunlasmaaiivaznia
ANBATN mﬂié’fﬂ’liﬂ’m@mmﬂizmumsqmwwamam% LLa%ﬂ’]'ﬁ‘ﬂi%&}lﬂG]ﬁL‘IJﬂSZU’JUﬂ’ﬁQG]a’]MﬂﬁSM
Principles of industrial chemistry: Organic chemistry focused on structures, reactivity criteria,
types of organic reactions and reaction conditions, multistep reactions toward industrial
processes; Inorganic chemistry, focused on some theoretical background of solid-state chemistry
and coordination chemistry, naming of coordination compounds, reactivity of coordination
compounds and industrial applications; Thermodynamics focused on theoretical background of
thermodynamics, chemical and physical changes governed by thermodynamic processes and
industrial applications.

N3RTIANEUVNINIEAMLAZIALl 3(3-0-6)
(Physical and Chemical Characterization)
Fdedunew - il
Prerequisite  : None

nsldiasesiiedmsunsiinszinianeninuaznaaiivesans Lﬁamwi:qﬂﬁumﬁqmammiiu
Tnswamzmaialmlgmaduadninsalnd wilni Tasuiinasdl lalasalnd nsnsiediuio waz
MTIATILATY AuToU

The instrumentation for physical and chemical characterization in industrial chemistry
applications  particularly in modern techniques of spectroscopy, electrochemistry,
chromatography, microscopy, surface analysis and thermal analysis techniques.
UuRnsnsafigainnenniasiall 1(0-3-1)
(Physical and Chemical Characterization Laboratory)
Fdedunew - il
Prerequisite  : None

wmadaiadesdedinmeiifioAnuansinsnisnmuagmanaivesans ludmaianiosdiodnsen
N53ATIERs T el awnlnsalnd lasulvns il msasieidaaiuieu nisldndes
anssen MaATwAluR warUfiRmamaedigaanssy

Analytical instrumentation techniques for physical and chemical characterizations of matter i.e

elemental analysis, electrochemistry, spectroscopy, chromatography, thermal analysis,
microscopy, surface characterization, and industrial chemistry laboratory.



411803

411810

411811

sziuinINY 1(0-3-1)
(Research Methodology)
JdeAuneu ¢ ldd
Prerequisite  : None

AINAUILUIAANIANGIANERNS m{[,%miaumﬂiumiﬁuﬁu%@gamﬁmmmamimzLwﬂiuiaﬁ‘ﬁ'
viuasty nslélusunsuduiaguiitensdnifvieyaansaumaegnaiiszuy  nénnsvesszideuiside -
ﬂﬁiﬁgﬂﬂizlﬁuﬂmm A15INUKNUNITIY  N1TODNLUUNITNAADS mSLﬁUGi’JJaS,I“a mﬁmiwﬁsﬁa;ﬁ’d A9
WHUTI8UITY NMSUNEAUINANUINY LagnsldadnnunuITsmainemansuazinalulad

Development of science concept, the use of information technology to search the new
scientific discoveries and technological information, the use of reference management program.
Principle of research methodology : assortment of problem, research planning, experimental
design, data collection, data analysis, research report, research presentation, statistics for
scientific research and technology.
neenaniasIndon 3(3-0-6)
(Environmental Science)
Idsauneu Ll
Prerequisite  : None

nsthiiminde Wun nmsidnlulasiauuaseanasa nstidnansdunisiiasansegeanaintindelng
ﬂizmuﬂ’ﬁmsmi@,ﬂ%u nsehdelsa nszuIunsindnansiazatsth Tnenisuanasylesounaznis
wonlngldiBourlu nszuiunsindnd naunazansfiazaneii lAENsEUIUNITAATU UaTien1eeInIa Hu
avepwmarieivluennid  nsmivANtaiivneInIa  uafiuniades

Wastewater treatment such as nitrogen and phosphorus treatment, dissolved organic
treatment by stripping process, disinfection, dissolved solid treatment by ion exchange and

membrane processes, color odor and dissolved matter treatment by adsorption processes, air
pollutant, particulate matter and toxic gas, air pollution control, noise pollution.

WAIIUNILADN 3(3-0-6)
(Alternative Energy)

Jdsduneu o laidl

Prerequisite  : None

viinveandsnuvnudou dnvas nsuasnuazdneainnisliuszlevd maluladiiddglunng
WABUNE 1Y wagransEUTeIndsrunudendenimsinvessemalvauasUseinadug Tnowui
NERIULAIDTINE WWadToINES wumABS WETUAN AW Tana wazvends Taufunalulatng
Aniundsnu aanunmdagiunazuunliulueuanvomdsu

Renewable energy types, characteristics, availability and utilization potential. Some important
conversion technologies and impacts on alternative energy against the whole scene in Thailand
and other countries, emphasizing on solar energy, fuel cell, battery, wind energy, hydro, biomass
and wastes, including energy storage technology, current situation and future trends of energy.



411812

411813

411814

mMsUszfiukansenusieduindon 3(3-0-6)
(Environmental Impact Assessment)
wdsduneu - Ll
Prerequisite  : None
MstruanseunIsAnuuazUsERuN1TUsEfiunansEnUN1aAInden  nansenudawndeudidse
ﬂi‘HﬂWW‘fﬂ INFAKAZAY NTUTLIUNANTZNUNNFIAN N15RAIUTINVDIUTEVITU NISTHUIIBIIUNTS
Ussiflunansgnudaninden mslseinanssnumadande nqmnefiieadesivdaundon
Scoping and identification of environmental impact assessment, environmental impact to quality of
water, air and soil, social impact assessment, public participation, writing report of environmental impact
assessment, analysis of environmental impact assessment, law related to environment.
nseusnEnanululsugnansy 3(3-0-6)
(Energy Conservation in Industry)
wdsduneu - Ll
Prerequisite  : None
Msinszinsgyidendsnurionislindsnuimnifulululsanugaaivnssy medaniseyiny
nasulugramnssuusenaumy N13nTIainnstindsanu uaswatiansusendandsnudmsuaunsal
w97 Tugmamingsa 1wy msUszudaaudounazanasnisnsiled llFuselen uaznnienudou

fdelunnenmnduanldau

The analysis of energy losses or the extra use of energy in industries. The energy conservation
techniques consisting of the measurement of energy consumption and energy saving techniques
in various equipments in industries. For example, heat savings and application criteria in steam
system and heat recovery systems from furnace.

MsUseuingdnsiin 3(3-0-6)
(Life Cycle Assessment)
wdsduneu - Ll
Prerequisite  : None
nsgvuMIUszdiunansenurewansusitasuinsnauiduneunisidindeingAvaufenisiidaen
wandudidodaandon malanisiniginansenueduindeulnsfiansuinaeniginidinves
wanSuat (Faudfunounsldindeingiu nasutssy nsnszatsdudn nisldan msthaldln saon
quiisindn) msthdeyanansenuiudsndounldlunisesnuuuuaz/vieldlunisdenmaluladnig
wAn Won1simurAn stk uinsreduindou
A process to evaluate the environmental burdens associated with products and services from
cradle-to-grave. Analytical techniques to evaluate environmental effects of the product/service
for the entire product life cycle (i.e. raw materials, processing, distribution, use, reuse/recycle

and disposal). Using the environmental impact information in order to design and/or to select
the production technology to develop environmental friendly product (EcoDesign).



411815

411816

411817

411828

walulagduie 3(3-0-6)
(Biomass Technology)

Jdeduneu 1l

Prerequisite  : None

&

P73 93AUIENY Wasunawasding n1suUssuTunameniuiou (gu nswnlvl Inlslada fie
Filiad) mauuszUTamnadietauad (wu maviin Wewmdsdinim luleionuea lulefin asdun3ois
yaA iy wedluesiinm)

Biomass, composition, and source of biomass, thermal conversion of biomass (e.g¢ combustion,
pyrolysis, gasification) biochemical conversion (e.g. fermentation, biofuel, bioethanol, biodiesel,

organic commodity chemicals, biopolymer).
walulagnisiiangiuaivludundou 3(3-0-6)
(Environmental Pollution Analysis Technology)
Jdeduneu o 1fl
Prerequisite  : None

wANAnAuEInaeNlun1sIATIzasuaivlufy 11 wag 91n1a TetNAUNIINgMLIELAEID
195y lumsiasiet Bmsdudiegniniswseuas mallansiamuLasn1TIRTeisIenIedle (Y
Wwuges-saninga wadaneiiunisiva wellansannsalal madanisnisuenuazlasulans i)
Welinzauiudegsludindes

Concepts in the environmental topic for determination of pollutants in soil, water and air,
legal regulations and environmental standard method for determination, sampling and
preparation, monitoring techniques and instrumental analysis (such as sensor electrode, flow
based techniques, spectroscopy techniques, separation techniques and chromatography) for
suitable with samples in environment.
wiAluladn13dnn1svedLdssunTe 3(3-0-6)
(Hazardous Waste Management Technology)
Jdsduneu - lidl
Prerequisite  : None

wiasAlalarN1ITUNU AT UNTI N15UTEIHUSUATIBVRIVOUFEBUATIH NITUNINTTINBVD
oadsdunTelui enaLaziu nsUnUavesdesunsielaeddnisnienin el mmaed-AaNd n1g
NSENNAUNINUBIESUATIE

Source and classification of hazardous wastes, evaluation of hazardous waste, dispersion of
hazardous waste into water, air and soil, treatment of hazardous waste by physical, chemical
and physico-chemical methods, incineration and landfill methods for hazardous wastes.
ISOIARLANIZN A TUNS ULz IATULaBELT e 3(3-0-6)
(Selected Topics in Energy and Green Technology)
Jdsduneu 1l
Prerequisite  : None

nsanwilusesdnaniziuiaulansdesiundsutazmaluladfgen
Studies on interesting selected topics related to energy and green technology.



411829

411830

411831

411832

Sosfafimumaundnusazinaluladdiden 1(1-0-2)
(Special Topics in Energy and Green Technology)

JdeAuneu ¢ ldd

Prerequisite  : None

= v Y U a a a Y o a 1 N A
nsAnwlumderafirwiiaulanegivesiudaindeduazmnaluladdide?
Studies on interesting special topics related to energy and green technology.

autRvesTan 3(3-0-6)
(Properties of Materials)

wdsdunew - Ll

Prerequisite  : None

nsdsunUssianvetian audivesian wu audAininmenmveddaswaiinania audfgauas auds
Werudou autAdelniuazudngn wazand@idng  anuduiussenindassadeivandfvesian
MsiRNEITRve I IHe

Classification of materials. Properties of materials such as physical property and
microstructure, optical property, thermal property, electrical and magnetic properties, and
mechanical property. Relationship between structures and properties of materials. Enhancement
of properties of materials.
NILUIUNINARIAR 3(3-0-6)
(Material Processing)
wdsduneu - Ll
Prerequisite  : None

Mé’fﬁ‘wmmam‘LLa3mmiulaﬁLﬁ&J’JﬁUﬂizmumimami’aq nsudedn nTuwdIy miL‘U?ﬁJuTﬂidgﬂ
anuduns wazmsrdndanadonnuiou Ineduduaniiugrussmeadsugnsussgndlinuais

Scientific and technological bases of material processing, solidification, deformation,
particulate and thermomechanical processing. Firstly start from fundamental points of view to
applications.
MIduATITALEENMIANLUTTRIWRAILDS 3(3-0-6)
(Polymer Synthesis and Modification)
Jdsdunew il
Prerequisite  : None

Uﬁﬁ%mmslﬁmwaaLuai‘LLUUMLLazLLw%u UTELANTBINTLUIUNIAANDAWRS WuvaULadaTY WUY
upvlovou wuvueulesou LUULUAN WUULATTE LLUUd’]EJIau‘Uszﬁ; LLazLLUUﬂ"]EJIE]uﬂa:M A3
wodweiTin  Uffse1vemediwes n1sUSuUTImIMEnIMLaEnInaiivemediues n1sdunTIzikay
W medwesfimilsituanziitenslinuanizms

Polymerization reactions: step-growth and chain-growth. Classification of polymerization: free
radical, cationics and anionic polymerization as well as ring-opening polymerization, metathesis
polymerization,  charge-transfer  polymerization, and group transfer polymerization.

Copolymerization. Reaction of polymer. Physical and chemical modification of polymer.
Synthesis and development of functionalizaed polymer for specific purposes.



411833

411834

411835

mMsideuan nuazANEiesTemedies 3(3-0-6)
(Polymer Degradation and Stability)
Fdedunew - il
Prerequisite  : None

woRwesuazransznuieduanden nalnnsidenaninueamediues nsidey anmiflesminuas 93
AMNTou UHATE190NTATU N1TAAIENINNG KATNITARIEAININYININ VeENAIARNLATLULEN
Usziam anuefesvesnedwes walulagnsuusldlndveswediues

Polymers and environmental impact, mechanism of degradation of polymers. Degradation of
polymers by light, radiation, heat, oxidation, mechanical and biodegradation; plastic wastes and

classifications, stabilization of polymers. Recycling technology of polymer.

Tanusenau 3(3-0-6)
(Composites)

wdsduneu - Ll

Prerequisite  : None

Yanusznouidlenediwes Yanusznouidelans Yanusznouideiwsniin auifdsnavesianusznou
autAuuudaafinuazuoudatainvesiaguszney  APUMUMUNISWANYTN NM191F5U WazAUETIveY
Tagusenau AnuduiussevinanalnszauganiafunginssussruunainvresianUsenay n1sussend
Tndnnamariifioniseonuuulitandseneuiautffiady

Polymer-matrix composites, metal-matrix composites, ceramic-matrix composites, mechanical
properties of composites elastic and anelastic properties of composites. Fracture toughness,
creep and fatisue of composites. Relationships between microscopic mechanisms and
macroscopic behavior of composite materials. Applications of these principles for the design of

composite with improved properties.

wialulaggsdn 3(3-0-6)
(Ceramic Technology)

Jdeduneu Tl

Prerequisite  : None

nsgvumsRamiinuazmadaidulsslonilumsuussuaningAvguansusidndagy (Raesd
ﬂmamiﬁmazmmﬁﬂ%uqﬂ) autRveaesiinditutunszuiuniadn myUszgndldwninluguveaesiiin
dwsvaumsidnnseiind wniindinm winiinildlunulaseiauas Sanwniindwmsuldnuionmgd
GR

Ceramic processing and beneficial techniques from raw materials to finished products both
traditional and advanced ceramics). Dependent of ceramic properties in processing. Applications
of ceramics were classified into electronic ceramics, bioceramics, structural ceramics and high

temperature ceramic materials.



411836

411837

411838

%faqsﬁy’uqq 3(3-0-6)
(Advanced Materials)
Fwdeunen - lud
Prerequisite  : None

fomuaziognvestantugs mawdon Msfigainmutarn1sUssgndldTandugaussinmangg o
wodlweflnih Yaquieledidnuin Jaquuvdn fanuilu Yandinim Yagusznoudugs uazdme
$eadvy nadiAnwveanmsimunTantugdlutlagty

Definitions and examples of advanced materials. Preparation and characterization and
application of advanced materials; e.g. intrinsically conducting polymers, piezoelectric materials,
magnetic materials, nanomaterials, biomaterials, advanced composites and intelligent textiles.

Case studies of advanced materials recently developed.

Tavg e azn1sinngoau 3(3-0-6)
(Metallurgy and Corrosion)
Jdsduneu - lidl
Prerequisite  : None

lassasrsuazandfidana mand mslai vaudngn wazneenudouvedlanys wnugdawaznis
Wasumavedlavs msdegusrevedans langnguindn (ndnuazmdnnd) lansusnngumdn (exgfiden
7DILAY LLaﬂaWNausuﬂ) Qmmwamam‘mmaumam%ﬁLﬁ‘mﬁmizmuﬂﬁaaﬂ%mifuLLazmiﬁmﬂiau
Ioazunsutisuud nguidndluiway nssurunmaifinidudesiu suuuukagnalnmafinnistianseu (N3
Aansouuvuasiiate nmstanseusuuianin msfianseunuuzdin mstanseuniglinnudu msdnuse
wazmsinnseuiigaumgiige) mstesiunsiansouvedanslngiSmsvindusanssd msuivanmzwadon
MsvauUaisnsesniuu wavmstlestumsianseuuuudue

Structures and mechanical, chemical, electrical, magnetic, and thermal properties of metals.
Phase diagram and phase transformation of metals. Metal deformation. Ferrous metallurgy (iron
and steel). Nonferrous metallurgy (aluminium, copper, and other alloy). Thermodynamics and
kinetics related to oxidation and corrosion, pourbaix diagram, mixed potential theory, passivity.
Forms of corrosion and mechanisms (uniform attack, galvanic corrosion, pitting, stress corrosion

cracking, wear, and high temperature corrosion). Corrosion protection of metals by alloying,
environment conditioning, design modification and other types of corrosion protection.

wnilitui 3(3-0-6)
(Surface Chemistry)

Jdsduneu - lidl

Prerequisite  : None

sssufuazmeslulaunfindvesituiiy usinseyiisosseseninedn Ussiumsliliiwesiiuiia seuste
sewininvesude-fauazveaudevounar nslauasesdusznautesitui msgﬂ%’uimaqauuﬁuﬁa
nMsdiLUsiui wazmaianmsasedevaTRmzvosiui

Nature and thermodynamics of surface, interfacial interactions, electrical aspects of surface,
solid-gas and solid-liquid interfaces; growth and composition of surfaces; adsorption of
molecules on surfaces; surface modification and surface characterization techniques.



411839

411840

411848

411849

Fanuily 3(3-0-6)
(Nano Materials)
wdsduneu - Ll
Prerequisite  : None

AT Henu wagiegavesTanuly wu fduuns Wuaiauily viewilu wagayniaunly madans
fgauinTuwasmlasgilusgavnily. msdaasziwasniseseaiaguily lassaiuazaudivesian
Wl 1y audAnaluiy andfnisas audfnisnienin audfniaedl aud@dena audfnieanuiou
wazauURvNIwivan nsuszndldiuveiaguily

Overview, definitions, and examples of nanomaterials; i.e. thin films, nanowires, nanotubes, and
nanoparticles. Characterization techniques and analyses in nano-level. Synthesis and fabrication of
nanomaterials. Structures and properties of nanomaterials; e.g. electronic, optical, physical, chemical,
mechanical, thermal, and magnetic properties. Applications of nanomaterials.

TAnTINMN 3(3-0-6)
(Biomaterials)

Fwdeunen - lud

Prerequisite  : None

yipveslantin Janilsluvialave Jasilduvliawniin Jagdduvia wediwes TanUsznavuay

q
o a

Yansssumamduiandinin anuduiusveddasadiiwasauifvesianTinin sunsiservesian
Fanmiuildowe

Types of biomaterials, metallic implant materials, ceramic implant materials. polymeric
implant materials, composite and natural materials as biomaterials. Structure - property
relationships of biological materials. Interactions of biomaterials and tissue.
\SRIRARNIEN A TaRERS 3(3-0-6)
(Selected Topics in Material Science)
wdsduneu - Ll
Prerequisite  : None

nsfnwluidedaanizimhaulanifedesiuianmans

Studies on interesting selected topics related to materials science.
\SIRRTIAYNUIARAEnNS 1(1-0-2)
(Special Topics in Material Science)
wdsduneu - Ll
Prerequisite  : None

ns@nwiluitenawiiaulaniineitesiuianeans

Studies on interesting special topics related to materials science.



411850

411851

411852

wialulagUlnsiaes 3(3-0-6)
(Petroleum Technology)

Jdsdunew il

Prerequisite  : None

nsfiilnvedlnnden  essUsznevuavantivedlnsidon Wiuiiu Messsund wnasinifi
Ulnsiasw ﬂ’]ﬁﬁﬁ’.ﬁ]squ\]’wLLazﬂ’liﬂ\IaGﬂImﬁLaﬁm nsvuaUinsiden msnduihiuiuaznszuIunisi
Aertes osdUszneuvesAndud audinismenuaziaivesnszuiunslelng vinwud wiyndu
Auandeuiiiendestunsruiunisvininduliiian?

Origins of petroleum, composition and properties of petroleum, crude oils, natural gas,
petroleum reservoir, petroleum exploration and production, transportation, crude oil refinery
and related processing, product composition, physical and chemical properties of
hydrotreatment process, environmental aspects in oil refining.
nsrUIUNTERamMNITUTLnsIALl 3(3-0-6)
(Petrochemical Industrial Process)
wdsduneu - Ll
Prerequisite  : None

nszuaunstudediowelnsdey Wy nsvviunssadaaty  nszuaunis wedlelsiedy
nszvaunsazazlafnivesuds nszUIUNISLENa1TUTENaU BElsIfn  ATTUIUAITONDALAINAY
nszvIunsazazlafnuainfs nssuiumigiusniswazlanfs nszuiunislelowelsdu

Petroleum downstream process including alkylation, polymerization process, catalytic
reforming process, aromatics separation process, thermal cracking process, catalytic cracking
process, visbreaking and coking process, isomerisation process.

nasaUizeeniug 3(3-0-6)
(Homogeneous Catalysis)
Fwdeunen - lud
Prerequisite  : None
wilvesansusznavsasnlummanludwemissujiseuuuieniusvaunarans uaznalnnisiss
nsAnURRTevesasUsEneuidsteuvadlans Tnslanznisduliisovedlansilanans wu UjATen
nsnwuueNTnTinwazUfAseINsidneentuuIaniiv Unsenlalasduduvesiusy C=X U{nsen
nsfiniiuse C-C oSty Ujisemedwelsiwtu wasnisussendlugnamngsy
Organometallic chemistry on the subject of homogeneous catalysis. Emphassizing chemical
kinetics and reaction mechanism catalyzed by metal complexes, particularly, the metal center in

reactions, e.g.: oxidative addition, reductive elimination, C=X hydrogenation, C-C formation,
polymerization, etc. and their applications to industries.



411853

411854

411855

N3 AzenIIsnus 3(3-0-6)

(Heterogeneous Catalysis)

Fwdeunen - lud
Prerequisite  : None
ANUINUFIUAEIAUNITSUEATEY  AuIdussUfATeuagnseuiun1sisauATe1uuiuig

¥
a

Unngmisaimsgedunarlelewesuvremnisgadu aaunamansvainisgaduLaznsssufiseuuiiug
fisefizen aaenaunalnniainu)isen mswssusasfnwautfvesiaissiizen anudediuay
nadeniinuiiievesiuse madenanmuesiusifiten mshndualdlnivesinsesufjiten uay
nsUszgnalinsseuiseTisiuslugaaivnssy

Fundamentals of catalysis, catalyst surfaces and surface catalyzed reactions, adsorption
phenomena and adsorption isotherm, kinetics of adsorption and surface reaction included catalytic
mechanism, catalyst preparation and characterization, catalytic activity and selectivity, catalyst
deactivation, catalyst regeneration and application of heterogeneous catalyst in industry.

n15eBNWUUsTUVU A LAL 3(3-0-6)
(Design of Chemical Reaction System)
wdsduney - Ll
Prerequisite  : None
AmnssuvesUfizenall denuuazn1siwunuszinnvesuinsalind mmi‘ﬁugmtﬁmf’fumsaamwu
Ufnsal aunmsnaansuazndsnulueiesufnsal mseenuuuufnsaluvugamgiindiuaglinsifiannzas
mseenuuuUnsaluvugamailiasiifianmelsinegi maseUfieuarufnsaldmiunsissjizen
Chemical reaction engineering, definition and classification of reactors basic concepts for
reactor design, mass and energy balances for chemical reactors, steady state isothermal and
non-isothermal reactor design, unsteady state non-isothermal reactor design, catalysis and
catalytic reactors.
nszuumskeniugaamnssuUlnsadl 3(3-0-6)
(Separation Process in Petrochemical Industry)
wdsduneu - Ll
Prerequisite  : None
WwillgsiAndvesssuunatgignin  Anuansalumsidaminatsain nisvudeuIavredfiiglay
YDWNAI NILVIUNITANA ﬂi:mumiﬂé'uLLazﬂizmumig]m%’uﬁw NTOUAILAZLNTI WAZNITUEN
WaNA NSTUIUMSHENALNBUY LAYNISNTBN Lﬂ%‘la\‘iﬁaLLazqﬂﬂﬁﬂjﬁLﬁlEJ’]‘leaﬂﬁ’Uﬂ’ﬁLLEJﬂsluaq(ﬂm‘lfiﬂiiu Unsiadl
Physical chemistry of multiphase component; solvent extraction ability; mass transfer of gas
and liquid; solvent extraction distillation and gas adsorption process; sieving and mechanical

separation; decanting, and filtration; instruments and equipment related to separation process
and equipment concerning separation process in petrochemical industry.



411856

411857

411858

411868

IAINTTUAIINAU 3(3-0-6)
(Distillation Engineering)

Jdeduneu 1l

Prerequisite  : None

ENﬂinﬂE]U‘UENU’MUGWU amumawmummmumamﬂm%wﬂaulm NTIATIY Mumumﬁlu%awgvmmi
‘Viaﬂﬂ’ﬁﬂau ﬂiuLm/l‘Uaﬂﬂﬁﬂau WU MInduUUTwRe msndukuuranedu nsnduuuung  wee
nsndusuusiaiflos MssenuUUTBNAY

Composition of crude oil, properties of crude oil and distillate, crude oil analysis in laboratory ,
principle of distillation, types of distillation i.e. single stage distillation, multistage distillation, batch
distillation and continuous distillation, design of distillation unit.
ansilsdunsiothlutlnsadl 3(3-0-6)
(Reactive Intermediates in Petrochemistry)

Jdeduneu o 1fl
Prerequisite  : None

MvesansUsznoulalasansuau domvesasiwiuiarUfizen Ussnnvesansisdunsniianuio
wtosnmwesEslisduns  Ufnseminedtesiu  arsluuanlossukasasiuulessy  Ussnnuednsn
ANULTRINTA  MIAsulassaianaaiivedleaiiu lolassusudusa  wazezlsundnlalasasveu
nsiinnediwesvesansuseneulalasnisveusinliduds  nsidy wagnsidnvdafavesasusenay
lelnsasuau nsunndvesansuszneulslasesuaulagldmisaufiseuasrnusou

Source of hydrocarbons, definition of reagents and reactions, type of active intermediates,
stability of intermediates, reaction involving carbocations and carbanions, type of acid, acid
strengths, isomerisation of olefins, saturated hydrocarbons and aromatic hydrocarbons,
polymerisation of unsaturated hydrocarbons, alkylation and dealkylation of hydrocarbons,
catalytic and thermal cracking of hydrocarbons.
nanSugsUlasallazn1siauInszuIuNIg 3(3-0-6)
(Petrochemical Product and Process Development)

Jduneu - 1fl
Prerequisite  : None

NTITELaziALIgamnssy  wwiltualdanevadanlun1sidouwasimuignamnssy 1asaasneves
AANTIUAN  NITVIWNITWIANTIN  @nSUns unumuesdnsdns  nsdnn1smsITenasiaun
AAINNITY miamuiﬂﬁmiLLazmiUS:ﬁLﬁuﬁmmi‘uﬁmam‘

Industrial research and development, global trends of spending in research and development,
structure of the chemical industry, innovation process, patent, role of patent, management of
industrial research and development, project investment and economic evaluation.
3oARRNIEN AUl SLAL] 3(3-0-6)
(Selected Topics in Petrochemistry)

Jdeduneu o 1ifl
Prerequisite  : None
msAnwluFesdnanznuaulantesiullnsal

Studies on interesting selected topics related to petrochemistry.



411869

411870

411871

411872

Sosafiaweiullnsiadl 1(1-0-2)
(Special Topics in Petrochemistry)

Jdeduneu 1l

Prerequisite  : None

nmsAnwluideieeiuaulanetesiullngedl
Studies on interesting special topics related to petrochemistry.

ANSNLUUNTZUIUNIS 3(3-0-6)
(Process Design)

Ideduneu o Ll

Prerequisite  : None

wnAsluMseeNLUUaTAIUALNSE UM SKARTUgRa N TIIIATT Msfiansantadeiifeadesiuuay
AMSLEDNIZUUNITVINIUYINTZUIUNT TAOAU-HANER nssleia nsUdesiiauaynisuiennaves
NITUIUNITHAR  NTTUIUAITUYNENT miaammwﬂwﬂﬁﬂ’amﬂﬁﬁLﬁlaui‘umiﬁ'm”nuﬁmmsfm g
ponuuuiidaulasnasie miamLLazmimmmﬂ%mmmmﬁaﬁa

Concepts of designing and controlling in industrial chemical process, the parameters affecting
and selection of working system in chemical process, Input-output, recycle, purge and by pass
in flow manufacturing process, separation process, desig of operating unit for optimum operating
conditions including industrial safety, waste reduction and control.
nMsAIaLTIUsEenAlugnaIvnssuLad 3(3-0-6)
(Applied Computation in Chemical Industry)
wdsduneu - Ll
Prerequisite  : None

naUszgndldeonduasiugudmiunsiesgiing nadeulusunsudmiunsiiadulds nsven
warmMImadnseIdaiuan msldvenduaidmiumsosnuuugunsaiuasnszuiunstuiliugiuma
naAMNIIULAL

Application of basic computer software for data analysis. Creating program for curve fitting,
lterations and loops, and numerical method in problem solving. The use of software for
equipment and industrial chemistry process design.
AnuUaansielunssuIuNM TN suLAll 3(3-0-6)
(Safety in Industrial Chemical Process)
Jdsdunew - il
Prerequisite  : None

Anuvaendelunisidansiall ivineuasauenansanainssuvesansiadl mMafiuuarnsieanaindil
Judunsig nrsunsnszarsvesasiadianumasiuie suasienisenuiouvesujisonad ssuuind
fsfouarnsfuamnaunn nsusiuaznsussdiunnades ngrnefiisfesiuaulasnst

Safety, toxicology and industrial hysgiene of chemical, storage and disposal hazardous
chemical, dispersion of chemical from resource, thermal hazard of chemical reaction, safety
relief valve and size sizing, hazardous identification and risk assessment, law related to safety.



411873

411874

411875

NFLUIUNSNANBIVNG 3(3-0-6)
(Food Processing)
wdsduneu - Ll
Prerequisite  : None

93AUsENOUNANTBIEMSIALANAINISIATUINS HANTENUYBINTEUILNIUUSUTITIRDAmIA1NNS
9115 FAUNIIuarn1sideve98IMI3 ﬂizmumil,l,ﬂigﬂmmﬂmEﬂ%’mm%au WU N13830 N3
Waelsd wagmsaweslad nszviunsdnemInsedes nszuiunsuwlsivomsiaeldldainuseu
Wy nsviwisuugen  n1sa1esed msauenewnslagldaisiadl waznisvdnaes n1swUsuemg
dhomaluladiuge waznisussaituvio

Food composition and nutrition, effect of processing on food nutrition, microorganism and
food spoilage, heat treatment processes; scalding, pasteurization and sterilization, food canning,
non-heat treatment process; eg. Freeze drying, radiation, preservatives adding and food
fermentation, high technology in food processing and packaging.
Jaunamansiuaziasesufnsaiiad 3(3-0-6)
(Kinetics and Chemical Reactors)
Fdedunew - il
Prerequisite  : None

mmifﬁlLﬁlmﬂﬁaaﬁué’mmmﬁmﬁﬁﬁ%mLﬂﬁ N1599NKUVUNNTAIRUUANY 73 wuunguazuuutleulva
agrialiles nMseenLuLIATBsFnsaliuung wuudsniuegsieiiles LLasLLUUﬁalﬁaﬁaaﬂﬁazﬁqmﬁqﬁ
Aafiuazlinadi ﬂ’]iE]EmLL‘U‘ULﬂ%lﬁ]dﬂﬁﬂiﬂquwgﬁiﬂﬂﬁﬁﬁ%LLUUﬁﬂW?%ﬂﬁglJ’JLLavaijﬂﬁ(gf’J LazNITBRALUY
isesUfnsaluuuliiifugeund  wanszvuvesnsHaNiensidunureadesUfnsal nsgaduuas
UFAseFisiusiauuuifssuaznuuldifge

Introduction to chemical reaction rate; design of common types of reactors — both batch and
continuous flow reactors; design of batch, continuous stirred tank and plug-flow chemical
reactors for operation under both isothermal and nonisothermal conditions; non-isothermal
reactors design for steady-state and unsteady-state processes and non-ideal chemical reactor

design; mixing effects on reactor operation; adsorption and heterogeneous reaction of catalytic
and non-catalytic steps.

NN99ONLUUNTNARDUTNIAINITULALNITIATIZH 3(3-0-6)
(Engineering Experimental Design and Analysis)
Jdeduneu o 1ifl
Prerequisite  : None

MENtUNISOBNLUUNIINAGRILUUIARDIS B Wagudandedu Maliasizideyalneisvieada wu
AWUTUTIUTIY Tomad wazeAnit sudeuiBifaiiuiiinnisnevaues nsadsnnuduiusvesauns
onneeaduns wasdadulds madmamansfivngay sudnslilusinsurufinpesiugu
luN1T0RNKUUNISVIAGRIALIATINTRYA LU SPSS

Principle of experimental design for factorial type and randomized block type, data analysis
using statistical method; e.g. variance, T-test and P-value, response surface methodology, linear

nonlinear regression model, calculation of optimum conditions, basic statistical software for
experimental design and data analysis; e.g. SPSS.



411876

411877

411878

411888

nszUIUNINOAIB LT 3(3-0-6)
(Polymerization Process)

wdsduney Ll

Prerequisite  : None

Anu3alURgIiun1siaufise nswlsteyameaunamansiussuuiuunsiazuuulyg aun1sms
sonwuudmsumunsaiuuunsuagivasioier wedwelswduiuutuwasiuvaely  lanedwelswdu
aunaransvesufisemedielsiedy nsnsenedivesiminlinana n1seenuuUNIEUIUNTNRA Bl
FULUUNZHAZABIIOY LUUYIBRASWUUEINIY

Introduction to chemical reaction rate. Interpretation of Continuous data in batch and flow
system. Design equation for batch and flow reactors. Step growth/condensation and Chain
growth/addition polymerization. Co-polymerization. Polymerization kinetics. Molecular weight
distribution. Design of batch and continuous polymerization process, tubular polymerization,
stirred tank polymerization.
nsawmulugnamnssuall 3(3-0-6)
(Chemical Industry Investment)
wdsduneu - Ll
Prerequisite  : None

WWIAANO B VBINITAMU RUNY AIBIRUAINNAT NITAMUVDILTEN MsUseiluanuadia 113
AndulaaamuLaE Y NITANTANEES miﬁﬂ‘mm’mL‘T]uiﬂlmumaqmmmiiu N153LATIZRNTT
U

Concepts of investment theory. Capital. Time value of money. Investment of company.
Evaluation of stability. Investment decision-making and planning. Risk management. Industrial
feasibility study. Investment analysis.
ddounazmalulagd 3(3-0-6)
(Dyes and Paint Technology)
wdsduneu - Ll
Prerequisite  : None

S9AIRg MITATMUN (Wwndainlinmusssuni gaslassasne) ddeudunsient Adeuduniduiiafeg ms
And wallanséon MmavFuugsiadule nsfeudulesssumd nsdeuduledunsie dmSuens am
23AUTENOU Ned (Uselnn N1sdaATIeiuazannsgy) a1stiedanie dvitagane a1swisuss wealuladd
YorruaewIzwaztaUIRuNTUdTnR1e)

Dyestuffs, classification, (natural sources and structures), synthetic dyestuffs, organic dyes,
dying affinity, dying techniques, surface treatment, natural fiber dying, synthetic fiber dying, food
dye paint, components, pigments (classification manufacturing and standards) binder, solvents
and additives, plant technology, specifications and regulations
IFRIARANIENINATUNTEUIUNTN QAN TY 3(3-0-6)
(Selected Topics in Industrial Process)
wdsduneu - Ll
Prerequisite  : None

nsAnwiluizesdnmmsiinaulaifeIdemiunssuIunTERamNT Iy

Studies on interesting selected topics related to industrial process.



411889

411890

411891

411892

FoaRATLAYNIPUNTLUILNTNNGAANNT T 1(1-0-2)
(Special Topics in Industrial Process)

wdsduneu - Ll

Prerequisite  : None

ns@nwiluiteiiauiinaulaifeidemiunssuiun1smegaamns sy
Studies on interesting selected topics related to industrial process.

Funun (Lidumieina) 1(0-3-1)
(Seminar)

Jprdesuney ;- Ll

Prerequisite  : None

masuetenaniiuazmsUssgndldiunmila vdensrunulmiannninsas vieunasivnisdun
wnussenelutudey  meldnslimuusiueriuusvesensdfisuiaveu dniinwesldfunisusuiiuna
u s e lalnu

Introduction of interested topics in chemistry and its applications or current discoveries from journals
or other academic sources will be brought to the class. Presentation will be carried out under the
supervision of the staffs. Students will be evaluated in terms of satisfied or unsatistied.

AU 1(0-3-1)
(Seminar)

deAuneu - ldd

Prerequisite  : None

msnaueitemaninazmsUszgndldiinaila viemsfunilmiannnnsavieunasivnsdue
wussenelutudeu meldmsiimuusihuasuuzvosennnsdiisuiinseu

Introduction of interested topics in chemistry and its applications or current discoveries from
journals or other academic sources will be brought to the class. Presentation will be carried out
under the supervision of the staffs.

nenfinus 36
(Thesis)

pdafunen ¢ lnemnafiurouvesniadvl uag/mie enanseiiusnw

Prerequisite  : Department Permission and/or under supervision of a senior advisor

mAdefiegluainuauleveserarsdluniainluudazarsn uasdudidosnisvesenainnssuuas
Uszina shdedfeiidenlfaededldsummudiiurounmainuasSadinineds

Current research interest which is being carried out by the staffs of the department in
particular area and approach the need of industry and country. The chosen topic has to be
approved by the department and the graduate college.



411893

411894

Ineunus 12

(Thesis)
Jsdunew  : TngauiureureInIAiYl wag/vse 81a1589UInw
Prerequisite  : Department Permission and/or under supervision of a senior advisor

nuidefieglumivaulaveseransdlunaiviluudazainn viodurdoannsdanunluaniu
Uszneaun1saee (@msutindnwilulasinisaniadned LLamﬂuﬁéfmﬂﬁﬁumqmamniﬁuLLasﬂizmﬂ
wtedefidenlfardedldsunruiiurauannamainuassadininede
Current research interest which is being carried out by the staffs of the department in
particular area or the case study topic from estallishment (for the co-operative student) and
approach the need of industry and country. The chosen topic has to be approved by the
department and the graduate college.
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Prerequisite  : 411872 Safety in Industrial Chemical Process
or Department Permission
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Apply knowledge to analyze and solve chemical industrial problems in a manufacture, as well
as working under an industrial environment with employees. Students must report their
experiences in co-operative study and their training outcomes.
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