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256511 suiluitiTomainemansuavimalulad (lidumiiein) 3(3-0-6)
Research Methodology in Science and Technology(Non- credit)
277514 duuun (lddumein) 1(0-2-1)
Seminar (Non- credit)
277598 WMTNUS 2 WNY N LUU N2 3 UUBAA
Thesis Il, Type A2
593 3 L8N
a1An1sAnwIUae
277599 WTNUS 3 WNU A UL N2 6 NN
Thesis lll, Type A2
593 6 Wuq8nA

3.1.5 A195UI3183Y1 (Course Description)
256511 s2iiguisavemenedansiaznalulas 3(3-0-6)
Research Methodology in Science and Technology
ANUYNNY SNz ezt Munensidy nszuunTity Usslannsidy nsAmuatywinig
Wy fwds wavaunRgIumMsiuTusIndeya MsPeulasase wagseuMsIve nsUsedunside
nMsdmalTlUlYy warasseussainidy wellaisn1TIvuanenemuingmansuazimalulad
Meaning, characteristic and research goal, type and research process, variables and
hypothesis, collecting data, proposal and research writing evaluation and its application, ethics

of researcher, proper techniques of research methodology in science and technology

256556 \aTasilamamaiaaninsalnd 3(2-2-5)
Instrumentation for Spectroscopy Techniques
nénnstugauarnUssgndlfiatestiomsaunlnsalnengg Wy nriamsdounas asnoud

nuaurenduauninsalnl ezmeudndlatuauninsalnl ezmeuiinvigeaisaisudaiuninsalnl dudn

mlafmRanatauaninsalny wuaaunlnsalny waznsussyndly

Advanced principles and applications of instrumentation in spectroscopic techniques
such as luminescence, atomic absorption spectroscopy, atomic emission spectroscopy, atomic
fluorescence spectroscopy, inductively coupled plasma spectroscopy, mass spectroscopy and

their applications
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256557 WATANSASENLAENTLENE1SAIRENuiBN1T AT aLAd] 3(2-2-5)
Sample Preparations and Separation Techniques for Chemical Analysis
ndnnsuwarmIUszgnAldtugmounaiannsiouuasnisuenasiiegeneun1sinTeide

wmedasne q maeed ldun nsdesansiensiemeluladiiviuats Wy ansléSanseniinie

Tulasivanelunisdes Wudu wazmsuenansiavleeenainaisdegnaty  nsadademnarewda

3o nsafiamemavendesziuvlulag sadanisainsieisyulesninneangdn Wusu
Advanced principles and applications of sample pretreatments and separation

techniques prior to chemical analysis using modern digestion techniques e.g. ultrasound-assisted

extraction, microwave-assisted extraction and analyte separation from the sample matrices such

as solid phase extraction, solid phase microextraction and supercritical fluid extraction

277511 \aflgaavinssutiugs 4(3-2-7)

Advanced Industrial Chemistry

Tgau  mallalunssuiunIsudn  vannisAamLelianarnssulugaa N susingg g
goamnsndlondoy  wasllosedl nissdethenansis  nseuuimAndusine  nsnduasmin
Loanesed vauf uazmdnmisvtheuftRnismsgeamnssedl Wy wiheufoRnisndudidudiu
wuuduiauauuaziuuunaneduy  heuifinisgaduniauasveavatiuuinaneduy v
UitRnsouLisuuurulosazLuunin mheufiRnsanuanuagniheUjiinmsuaniuasunnuieu

Raw materials, processing techniques, calculation principle in industrial chemistry for
industries such as petroleum and petrochemical industries, sugar processing, drying, distillation
and fermentation of alcohol, theoretical and method of industrial chemical instruments such as
distillation unit with bubble cap and packed column, packed column gas and liquid absorbers,

tray and spray drier, crystallizer and heat exchanger

277512 ASAMNULANITIANIININANYAA VNI 3(2-2-5)
Investment and Management in Industrial Chemistry
M33nNslATINITNIATaRAMNTIH NSAUKAZSIUTINTBYE NSODNLUUKAZINUNUNITHER

NAENENINITRY N353 NIFUTHTUAUNY N1T8MNU NITAUNY Msdenanuiine wasnsdeu

WNUTIND svansdanislasenis LALTEUUTANIIAAIAINDLS L1 1SO 9000, HACCP, GMP
Project management in industrial chemistry, data collection, production design and

planning, financial strategy, marketing survey, capital evaluation, investment and retrievment,

location selection and business plans, project management and quality control systems such as

ISO 9000, HACCP, GMP
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277513 nsigaldanumzianizvasdsg 3(3-0-6)

Material Characterization

wmeafiasingg Aldlunsenalnssinedwes wilind lane wasdases  wu wadans
AiRdeUaAlsEnauMAAl  nallAnTinTeiauandRiganuTou mﬂﬁﬂmimﬁmﬁfﬂiuLaqaLLag
manszeimesimiinluana wadaddiinduaznaieganssmisidnaseu

Identification techniques for polymer, ceramic, metal and alloy such as chemical
analysis, thermal analysis, molecular weight and molecular weight distribution analysis, X-ray

diffraction and electron microscopy

277514 &uaun 1(0-2-1)
Seminar
ﬁﬂmé’ﬂwmzqm%’wwﬁmmﬁqmmmiu afUTaueTelulssiuAefunsyuIuns
LartunouNTITY
Review in industrial chemistry relating research, discussion and presentation in research

process and methodology

277517 virdeFasiiagiumaniionavnssu 3(3-0-6)
Current Topics in Industrial Chemistry
vhdefiunaulamegmamnssuiadl Tneiudansyuiums nsfuaidnu F5nslmifiviua
msUfulsduniionnuiasyfrvimagravnsued
Interesting topics in industrial chemistry emphasizing process, research methodology,

recent and modern processes, modification for improvement in the field of industrial chemistry

277518 wAllATEAUaNIALALENUALINNAYDIIEn 2(0-4-2)
Techniques in Microstructure and Mechanical Properties of Materials

UjtRnmsmanignamnisunasialiian 1wy Ufnsaledl  iedesuaniUdoumimideu  ms
prnaeuanifvesTaslussiugana wu wadanmsleseinuaudiideauiou wadansmimdn
ImaqaLLazmiﬂﬁzm&Jé]’ammﬂfﬂwﬁﬂimaqa wala3ad@ond  wadaganssaudidnasounuudensia
wmaliaganssaididnaseuiuudesiu siufvaudfdnavesian

Practice in separation processes in industrial chemistry and material chemistry such as
chemical reactor, heat exchanger ,microstructure characterzation of materials such as thermal
analysis, molecular weight and molecular weight distribution analysis, X-ray diffraction , scanning
electron microscopy, transmission electron microscopy including mechanical properties of

materials
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277521 wsindaauz vl 3(3-0-6)

Solid State of Ceramics

lassasmaedl  lassasimenmuazaaniavedesiing  Auautiniamesiulauiindves
wind wavedlassaireifiveautfinisnmeninvonesfind wu awdeu dnvnselind wimdn wag
Wena  Msdaasgiwsindviafiesismaianieg uiluwsidng nsuszgndldanuesnindluau
#1991y llwesesWin wiheiudoya wadwawending

Crystal chemistry, microstructures and physical structures of ceramics, thermodynamics
of ceramics, roles of structure and composition in influencing and controlling physical
properties, for example, thermal, electrical, magnetic, optical, mechanical, recent synthetic
methods for special ceramics, nanoceramics, application of ceramic materials, for instance in

optical fibers, data storage and solar cells

277522 ASLUIUNIHAAIITNG 3(2-2-5)

Ceramic Processing

Snguiiltlunszuaunsnangpavnssuesiing  auaudiniaaiiuazynanonmuesingu
wazmsildsunlasiiioty  nszuaunmsnanrdadusiesindsiosneg Wy wdeddufiumn  Ades
guiinut Tngnull wilindreunedauazuiluwsiind n1sAIvaANAUNNENSTIYTIENE

Raw materials for industrial ceramic processing, chemical and physical properties of raw
materials, unit operations in processing technical ceramics and the effect of these operations on
the properties, for example in pottery, sanitary ware and refractory, as well as contemporary

issues in ceramic composite processing and nanoceramics, quality control of ceramic products

277531 Jsnlave 3(3-0-6)

Metallic Materials

msvdolavy  lnssadomneganiavedlavevde  autRvedlavevde  malianistugulany
5’aqﬁiﬂuiaauﬁ i3esdunarenuoIne *E'a@Lﬁ'&nﬁumiaaﬂLLU‘UG]“ULLG}'da’lmaﬁmﬁauuazmimiﬁ;ﬁu
V(o)

Metal castings, cast microstructure, properties of cast metals, metal forming

techniques, automotive materials, aerospace materials, architectural and packaging materials
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277532 \aseainuazmasiulauniindvasianlans 3(3-0-6)

Structure and Thermodynamics of Metallic Materials

IAseEs1ananvewads Amnuunnsaslulassaswinvawands autinisnavedany naln
mavilindausslulansuaslonswan AeATR wiugivla nmswasuialulans nssuAsnisanuieu
voslaneray lavenan n1sinnTaulazn1sUenu

Structure of crystalline solids, imperfections in solids, mechanical properties of metals,
strengthening mechanism in metals and alloys, failure, phase diagrams, phase transformations in

metals, thermal processing of metal alloys, metal alloys, corrosion and protection

277543 nsdanisvesdeuasideluanavnssuall 3(2-2-5)
Waste and Wastewater Management in Chemical Industry
Ussinnuazuvasnidavesdelugnamnssuall  msieseimaeiiienisuentssian  Yada

wazindnvendadl  nsanvetdsdunsiy Ussnnvesdndelugaamnssuedl wealulagnisiidauae

£

msidmindegaamnssuad 1iua nsuaniudeudesuy msgedu nMsmnnzneu wazesdludauuuiy
navu 1Wudu

Types and resources of waste in the chemical industry. The chemical analysis for
grouping. treatment, and disposal, Types of wastewater in the chemical industry, appropriate
technologies for chemical wastewater treatment and disposal including ion-exchange,

adsorption, precipitation and reverse — osmosis.

277551 Adidun3duainadiues 3(3-0-6)
Organic Chemistry of Polymer
unhifefuainedwes  anmg  nalanmsifeufieuasaaumansvosfisenuuiy
Ufiseuuveyyadassvemediuesyinifeiuasnadiwessin Uiseuuuieulessy Uisewuuuan
lovou wavUjizeuuulasediudufinasuunm wazmasSoumedmeslvtvyilsiduilewmisunediues
FuUUUGeNUazn3M

Introduction to polymer chemistry, reaction conditions, kinetics of step-growth
polymerization, free radical polymerization of homopolymer and copolymer, anionic and
cationic polymerization, synthesis of functionalized polymer for preparing block and graft

copolymer
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277552 Wandwoduas 3(3-0-6)

Polymer Physics

Tassaisuazgusrsvesluananedines nsifendn warlassaiisweswdn msiedoulmues
Lana LagnginssunenenImYesediues nansenuvedaamgl Lan waslassacluanadenis
Waguaoue  weslulauninduasdunsitenvesansaratonediues  wldlnezunsuveswediwesuan
nalnuasmeslulauniindvesmaunsiinunediued anauiimaaifufivomedes

Structure and shape of polymer molecule, crystallization and crystal structure,
molecular movement and physical behavior of polymer, effect of temperature, time and
molecular structure on state of transition, thermodynamics and interaction of polymer
solution, phase diagram of polymer blend, mechanism and thermodynamics of transport
properties of polymers, surface chemistry of polymers.

277553 walulaBnszuiumstugundndasinodiues 3(2-2-5)
Polymer Processing Technology
nszwaine1 wainssuvesailatlouwazusuiladou audfialadarain n1sinaudinig
nszuaine JedeiifinaeautBnanszuaine ma‘”ﬂmimﬁﬁugﬂmﬁmﬁmﬁwaﬁma% N8ATIALUUAN]
Peuazd nssauvuaindn n1sviilda nMedesanas madwdile uay msdhuuveiadelou
ANUELITUSIEINLASIEsazaN AT IneAw O3

Fundamental of rheology, newtonian and non-newtonian fluid behaviours, viscoelastic
properties, measurement of rheological properties, factors affecting rheological properties,
principle of polymer processing , single and twin screw extrusion, injection moulding, blow
moulding, calendering, coating, , fiber spinning and transfer moulding, polymer structure and

properties relationship

277554 ngrananswazimalulateny 3(3-0-6)
Rubber Science and Technology
auipmaniivodaralaesiazansiiuunsdamieg  assviunsiamluedy  nssuained
Weaudmiueninoung nssuIunsHAnLAzNITIAdeUNAR 0T
Chemical properties of elastomers and additives, vulcanization technique, basic

rheology for compound rubber, production and testing
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277555 Polymer blends and composites 3(3-0-6)
WadlasNANLAZTaNTIUTENDY
auUfveanedwasuiazyilnlunisnIsunediuesnay auURvesansiasuunsalyludanads

Usznev winvestagidsszney iluasneduedusindfididny malamstusuagideszney ms
ganmzseniaduleduuesng audidnavesiandalsenou nsdntesin wavdunsisersevinaa
vomodleinannaziandeseney weslilaundnduazanuannsalumathiuld Jadesneg Ana
somuansatumsulivenedwesnauuas Jandwseney Wy gamgll Ry Auniied
anafndudu nsldanstonaulunedwesnauwaznisuszyndlinunedwesnauwaz iandausznou

Basic properties of polymer on preparation of polymer blend, properties of reinforcing
materials in polymer composite, types of composites, fibers and matrices, composite fabrication
techniques, interfacial adhesion between fibers and matrices, mechanical properties of
composites, rearrangement and phase interaction of polymer blend and polymer composite,
thermodynamics and miscibility, influence of various factors to polymer miscibility of polymer
blends and composites i.e. temperature, surface tension, elastic viscosity, use of compatibilizers

in polymer blends, and their applications

277556 nadansnzviwadiuastugs 3(3-0-6)

Advanced Polymer Synthesis

nMsdaanginedweiaeling UfATeiailvemediuesduduazlidui maduanimuazed
anmeaswedied wedansduanginodweiiugy 1wy mafemeAwesuuuinengy nnAaned
wosuuuidmaumdta  nsifenedwesuuvoyyadaseiimuauld  msduaszvinedweslnglides
msdunsginediuesimiinluanags Hudu

Synthesis of linear polymer, Chemical reactions of saturated and unsaturated polymers,
degradation of polymer, advanced polymer synthesis techniques, e.g. group transfer
polymerization, ring-opening metathesis polymerization, controlled living radical polymerization,

polymer synthesis using high intensity ultrasound, synthesis of high molecular weight polymer

277561 geamnssallnsideanaztlnsiall 3(3-0-6)
Petroleum and Petrochemical Industry
m3tdn Msdsa wazmsndallasden wiadiinuasnsuenndasaustlased nsnas
asUlasimdannlowiiuduareslsnndn - mahUlesdeulUldUsslovidaueineg  wuienedy A
sssuTRdmSUsTEUs ditudemas (Judu
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Generation, exploration and production of petroleum, source and separation of
petroleum products, petrochemicals production from olefins and aromatic compound,
petroleum applications such as liquefied petroleum gas (LPG), natural gas for vehicles (NGV),

fuel oil etc

277562 AU NIEMALNTEUIUNISLIIULNTEN 3(3-0-6)
Catalyst and Catalytic Processes
fugrumuiifeiuisajitenuueniusuaruuudisnus fusswiisouvueulss ms

WSEULAEIATIEVFTIU TN mié‘fusqumxmuﬂﬂil,s'wﬁﬁ%mLLazmiﬂizqﬂm‘li’ﬂuqmammim
Fundamental aspects of homogenous and heterogeneous catalyst, biocatalyst, catalyst

preparation and characterization, deactivation of catalytic process, and its application in industry

277597 NeIANUS 1 UWNU N WUU N2 3 wdaenn

Thesis |, Type A2

msfuatlugudeyasins @ Jeavilugnmsifaundnl o nsinnueideniinniodoes
fuvideiauls Menuasunansiuai wagnsmsnuauimmivesnsiiine g

Literature review indifferent data bases, which will generate new ideas/concepts.,
following works relating to the interested topics, summary report of the literature search and

progress report

277598 INYIUNUS 2 WU N KUY N2 3 Uenn
Thesis Il , Type A2
msfiiuuAdomsasesdanuilmimaeiignamnssuuasnseAuseosdanuiilaiu

r}:JJJL“?jI‘EJ’J“U’]iy LAYNITIIENTUAIUAINIIVDINTVININGITNUS
Conducting research, establishment of novel industrial chemistry knowledge and

discussion with the related expertists summary report of the novel knowledge and progress

report

277599 INeUINUS 3 UKW N WUU N2 6 wi28NA
Thesis Il , Type A2
msmliunwdde  nsadvesdrnuslninanignamnisy  wasnseAuTweiaNinlaiy

£

ATEITIY  WAENIITBNUANUATINENTBINTVITIVETINUS  NSINEUNSNaNUIMAININITReNUIZYY
FVINSVIOARUNILUINTANSIVING - ASREWINTNUS  HunsaauIne1dnuswazdine1dnusae

v a

UUARINgIaY
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Conducting research, establishment of novel industrial chemistry knowledge and

discussion with the related expertists summary report of the novel knowledge and progress

report oral presentation in academic meeting or conference or article publication in the

industrial chemistry journal, thesis writing , qualify thesis defense and submit thesis to graduate

school
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