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3.1 MANgAT WWW 1 uuu n 1

3.1.1  dwrumieinnunasanangas lideundi 36 wiieha

3.1.2  laseadewanges
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- duuun
%, Inefinugs laidasndn
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' n. en luieenin
- dunun
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(Seminar)
9. NgIANUS laiiouni
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(Thesis)
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- duuun
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- AenUedu
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(Research Methods in
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1 wihefin
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Applied Chemical Technology)
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< < v 1 ' 1 =3
- Jyuenden  litdewndn 12 wulgne

03652521*

03652522*

03652523*
03652524*
(5652551*

03652532*

03652541
03652542*
03652543*

03652544

03652545*

wiligeadnluleaglaa 3(3-0-6)
(Lignocellulosic Chemistry)
nagnsmaldunidduned  3(3-0-6)
waznsanulaslassaing
ANSWANAUAETTNYIA

(Strategies in Organic Syn‘thesié

and Structure Modification of

Natural Products)

KAASuTLATosEa waTNIWRIL 3(3-0-6)
(Cosmetic Products and

Development)

anTnsalnitug " 3(3-0-6)
dwivansusenouBunid

(Advanced Spectroscopy

for Organic Compounds)

wnivastilananavuinlvgy 3(3-0-6)
(Chemistry of Macro Biomolecules)

o
NITDONLUVLUNBIUIAR - 3(3-0-6)

(Drug Desien for Future)
madssendldpenfimeivanil - 3(3-0-6)
(Computer Applications in

Chemistry)

LﬂﬁL%dﬂauﬁ’Jm@i“g‘uQﬂ 3(2-3-6)
(Advanced Computational

Chemistry)

nsfaswuululananiuail 3(2-3-6)
(Molecular Modeling in

Chemistry)

NMFINABINTEUIUNTNLAS] 3(3-0-6)
(Chemical Process Simulation)
miﬁauﬁwam‘%‘mﬁﬁﬁu  3(3.06)
PSRN IADT

(Machine Learning for

Computational Chemistry)
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(3652551%

03652552

03652561*

03652562*

03652563*

03652564*

03652571

03652572*

03652573*

03652574

03652596"

03652598*

. Angaiinus

03652599*

mﬁima%&u%’u*ﬂ%qmm 3(3-0-6)
nsTTULENANY

(Advanced Coordination Chemistry

and Identification)

wndlatiundduuanii 3(3-0-6)
(Frontiers Inorganic Chemistry)
aqiBsusznoutugs 3(3-0-6)
(Advanced Composites Materials)
MTAATIEAURLII AT N 3(3-0-6)
VDINDALLDS

(Polymer Analysis and

Characterization)

wodluasiand 3(3-0-6)
(Polymer Physics)

Ienssuanediues 3(3-0-6)
(Polymer Rheology)

Adfouuas Yamdeilaridudug 3(3-0-6)
(Advanced Dyes and Functional
Materials)

walulagnissaliseed 3(3-0-6)

(Chemical Catalysis Technology)
ansfasilunszuiumasuduas 3(3.0-6)
(Semiconductor in Photocatalyst)
Tandwiundidileuas 3(3-0-6)
anudunatmseniueu

(Materials for Green Chemistry

and Carbon Neutrality)

SouN Iz 1-3
walulagwndvssgns

(Selected Topics in Applied

Chemical Technology)

Ugymiveiy 1-3
(Special Problems)

Litdeandn 21 wihefn
Fneiwus 1-21
(Thesis)
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- dunun 2 wiefn
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9. MsAnwAUAIDasY 6  wihefn
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N, Aven lLitleunin 30 wiiwhin
- 2 wiwia
03652597*  duuu 1,1
(Seminar) '
- JenUaAy 7 wiweia
03652511%  MIWAUITZUUANAIN 3(3-0-6)

03652512% NISARNITNSNEINTG

03652591* s fuuigisenis

03652521* imdliaEnluwaglaa

*sg3nUn vl

Ve uAnnunnsg Iy
DRANNATIN
(Industrial Standards-Based
Laboratory Quality System
Development)
3(3-0-6)
Tugaamnssuail
(Resource Management
in Chemical Industries)
1(1-0-2)
welulaginiivszens
(Research Methods in
Applied Chemical Technology)
-Jynen@en Lideundn 21 wmisin
3(3-0-6)
(Lignocellulosic Chemistry)
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03652522*

03652523%

03652524*

03652531"

03652532

03652541*

03652542*

03652543*

03652544*

03652545*

03652551*

L7

nagnimueiidunaddunsiet  3(3-0-6)
wagN1IAALUAY

TAseas AN THANA ST INYR

(Strategies in Organic Synthesis

and Structure Modification of

Natural Products)
HARATATeIEeMaENITRAIL 3(3-0-6)
(Cosmetic Products and

Development)

awnTnsalndug 3(3-0-6)
dwmsuasusenaudunid

(Advanced Spectroscopy

for Organic Compounds)
indlvasaluanavunlg 3(3-0-6)
(Chemistry of Macro Biomolecules)
NM590NWULENLHEDUAN 3(3-0-6)
(Drug Design for Future)
nsUszyndldaeuiamainiaal  3(3.0-6)
(Computer Applications in

Chemistry)

wnillBaneufiamesiugs 3(2-3-6)
(Advanced Computational

Chemistry)

nMsdtaskuUlEnanial 3(2-3-6)
(Molecular Modeling in

Chemistry)

AIIIABINTZUIUNTTN AL 3(3-0-6)
(Chemical Process Simulation)
myFeuiveaniasdmiv 3(3-0-6)
nfildenaufiames

(Machine Learning for

Computational Chemistry)
wnillaoasAudutugauay 3(3-0-6)
M3TryLenanue]

(Advanced Coordination Chemistry

and Identification)
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03652552*
03652561*

03652562*

03652563*
03652564*

03652571*

03652572*

03652573*

03652574*

03652596*

03652598

9, NSTANYIAUAIIDETY 6

03652595*

inilotunIouuInii 3(3-0-6)
(Frontiers Inorganic Chemistry)
'S’aﬁ}L%aU'sxnaUﬂu‘uQa 3(3-0-6)
(Advanced Composites Materials)
NTILATILLALIAIENYILY

Ypanadiues

3(3-0-6)

(Polymer Analysis and
Characterization)

woRlwesNand

(Polymer Physics)
InensEuanedies

(Polymer Rheology)

Atounar Tandeilaidutiugs
(Advanced Dyes and Functional
Materials)

waluladnisissuizenad

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

3(3-0-6)

3(3-0-6)
(Chemical Catalysis Technology)
anshaslunssuaunssadaes 3(3-0-6)
(Semiconductor in Photocatalyst)
Tandmiuaidideuay
anudunanesmaenniueu

3(3-0-6)

(Materials for Green Chemistry
and Carbon Neutrality)
IFBAUANIENN
waluladiadivszend

(Selected Topics in Applied
Chemical Technology)
Ugyuniivey

(Special Problems)

1-3

YN
=t v W o=
AsANWIAUAIBETY 3,3

(Independent Study)



3.4 awdunusiundngniduililaseuluanz/naivduvasaaity
3.4.1  mnndv/ngadvysedvluvdngas Mdadeulas amz/n1pdvy
wangnsau
luidl
342 mnedv/ngiivyseinluvdngns Mlsseuld ansz/niadv/mingns
-
Taidd

3.5 AnaSuleseIun
03652511*  MSRAILNTEUUAMA MR URN SR LLNASgILERAMATTY 3(3-0-6)
(Industrial Standards-Based Laboratory Quality System
Development)

’uaULwLLazﬁaqﬁUszﬂawawxuuammwmu ISO/IEC 17025 way
mm‘igmmmﬂaa@ﬁ'aﬁmﬁ’mﬁ'ﬁ'ﬂm‘im‘smﬁ N1SANUATDULIATD
WeUURNTT MITEYAINABINTVRIGNAT WagnIIAmUATRgUIYaNA N3
AIUANLENATT NMIAUANTUTIN N15IAN1TA0E1 NIsALlunMInadaulay
AouIiEU NYsnIRasuntely NsaTIRdaunIEUen n1sinANltLueu
n1seIeiteya nisedunisudle waznisdesdu arug Aruaiuise
UAEAUTURAYBUVBIUAAINTIUTZUUANAIN N1TEBULTEY mM3ungesne
uazn1smIUANgUNIal MIAATwiRanIaTRaeunelukaraIEuen SEUU
nsdan1sanuUasnssresiasUfuAnisiitertuansiadiuaznsnisans
Uaeadtifeafunisdanisansiad

Scope and components of ISO/IEC 17025 quality management
systern and safety standards for chemical management. Defining scope
of laboratory, identifying customer requirements, and setting objectives.
Document control, record control, sample management, conducting
tests and calibrations, internal audits, external audité, uncertainty
measurement, data analysis, corrective actions, and preventive actions.
Knowledge, skills, and responsibilities of personnel in the quality
system. Calibration, maintenance, and control of equipment. Analysis of
internal and external audit results. Laboratory chemical safety
management system and safety measures for chemical management.

*syganla vl
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03652512*

03652521*

03652522*

R L IR

msdnnsvinenslugnamnssuiadl 3(3-0-6)
(Resource Management in Chemical Industries)

Sasmonile ﬁwgm'%'mﬁﬂ AUNUANTUIY YAATRUAIAT N3
TinTeinisAnannssuaiudan snsiHanauuny nrsuszed uluids
LS UFANERNS

Interest rate. Capital cost. Operating cost. Time value of money.

Discount cash flow analysis. Internal rate of return. Economic evaluation.

willdnlugagla 3(3-0-6)
(Lignocellulosic Chemistry)

waglaa wiliwaglaa andunazarsataaindnily nivivanimues
anluweaglaaneuldau mswasuingoyiusvesdnluwaglaadusdingdasi
mildanTueaglaniitoninomduazasies _

Cellulose. Hemicellulose. Lignin and extractives. Pretreatments
of lignocellulose. Conversion of lignocellulosic derivatives for product
formation. Utilization of lignocellulose for fuels and chemicals
production.
nagnsniuaddunidduagiuaznisdauasiaseaineans 3(3-0-6)
ARSI THYIR
(Strategies in Organic Synthesis and Structure Modification of
Natural Products)

UfAsenddyildluaiduniddunswd uuafanisesnuuuns
Funeimsieiidundd msdueseiansuuudoundu nisduasziluana
ansiiianududou nisduasizdansuanduesssurianansd aduili
Tassaralidudounasiisimeludmaded TBnsuuisulasaiaves
asnAnsusissTunfAifeiunisoongninadanm UiAzenaiidunion
apannsansiailutagiu

Key reactions used in organic synthesis. Concepts in designing of
organic compound synthesis. Retrosynthesis. Synthesis of complex
molecules. Synthesis of natural products from simple and commercially
available precursors. Methods for chemical modification of natural
products to enhance biological activities. Modern organic reactions
presenting in current chemistry journals.
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03652523

03652524*

03652531*

*spA R vl

HARSUTATRIED NS WAI 3(3-0-6)
(Cosmetic Products and Development)

asdrnluiadesdronsdwmiunisvinmuagein nspuainsa
nMsquatdusnuasdy waznsusmtn arsdidnyludmen arsliauvey
wagnAndueiaul Lvd1e1e naninus35n1sA Alun1TnE and e ue
winsdens arwAnamilunswaundndusiniosderdunsaisiaiily
Taqiiu

Important ingredients in cosmetics for cleaning, skin treatment,
hair and nails treatment, and makeup. Important ingredients in perfume,
aromatic compounds, and spa products. Cosmeceuticals. Good
manufacturing practices (GMP) for cosmetic products. Advancement in

cosmetic development in current chemistry journals

anTnsalnddugedmivansussneudundd 3(3-0-6)
(Advanced Spectroscopy for Organic Compounds)

awntnsalniugudmiumsinneilassadis unaadnlnsud
dwiumsszyendnualansduvsd dumdesuunuiinsleuuudaalnsalnd
wuunildifuazaosdifdmiunisseylnseane mavigaslassairsvosans
Hanfnisssun@dunidimganinsalnUynninada

Basic spectroscopy for structural analysis. Mass spectrometry for
identification of organic compounds. One-dimensional (1D) and two-
dimensional (2D) nuclear magnetic resonance spectroscopy for
structural determination. Structural elucidation of natural organic
c}ompounds by all spectroscopic techniques.

wilvestiluanavunalg 3(3-0-6)
(Chemistry-of Macro Biomolecules)

laseasaanduazauifvesnsatiindsn nalanedaineuas
Fundvoin1siiassaznisnensiamoue nsduaszviandleledduen
nsduasvdaduevutTgainvowdwalud@lagldiadwoalvs dlad
Tassaisveadulnauaslusiu nalnaesdTulusfiiea nalnveswiiansua
walsa vaunarmansvaseulsdauaunisiwia-wumy Uiisemandl
vadlnalalada wnflvasmsdauameilusivluadidie

Chemical structure and properties of nucleic acids. Biological
and biochemical mechanisms of DNA replication and transcription.
Synthesis of nucleosides as drugs. Automated solid-phase DNA synthesis
using phosphoramidite chemistry. Structure of peptides and proteins.
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03652532*

03652541*

Mechanism of serine proteases. Mechanism of methyltransferases.
Enzyme kinetics according to Michaelis-Menten equation. Chemical
reactions of glycolysis. Chemistry of protein biosynthesis.

msponuuLLioouIAn 3(3-0-6)
(Drug Design for Future)

NMTBATIZNNITOONKUULAZNITVNIUTBILABNITANYIBUAT L
sewdneruidivane $a9velassasne grudeyauazn1susygnadldUyan
UseAvgluniseanuuuen LndrRaumanduaznIsaanLUUiITUSY N5
daya NTaATITiLuuTIatlasaiandd nasuisuiuuiiaes
Tuiana mauansnmlagliluaunsulnlua arududuvosmsitanunsaduds
Uiizeluadmils nspevaueroruingt wuuiiaedludniuasnmeaay
gl nsUszgnallden nisauenseenuuuUTuUssFdud sy au ity
TRssadewaIuTnNgs 3nNATgIUNTHARENTIA

Analysis of drug design and action through study of drug-target
interactions. Structural biology, databases and applying artificial
intelligence to design drugs. Pharmacokinetics and inhibitor design. Data
retrieval. Analysis of 3D structure models. Comparison of molecular
models. Visualization using PyMOL. Inhibitory concentration. Dose
responses. Animal models and novel drugs testing. Medicinal
application. Proposing design and optimization of inhibitors compatible
with structure of active site. Good manufacturing practice (GMP) for
pharmaceutical facility.

nsUszgnaldreuianasniaad 3(3-0-6)
(Computer Applications in Chemistry)

AuineeNRameilarn sUssenaldrauRames gasdunlay
Hardunsaiamans nisaruniuad neulassasimiunivey
UAzemmaatl nM15oonuuuLHLATNANITAREY TS susuaaATsdmiy
Wil nsAvAugUTeyaLazuITeniuailaenisussanalglusunsy

= €

ABUWILADT

g
3

Knowledge of computers and computer applications. Formulas
and functions in mathematics. Chemical calculations. Drawing chemical
structures and chemical reactions. Designing experimental diagram.
Machine learning for chemistry. Searching database and chemical
research by applying computer programs.
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03652542*

03652543

03652544*

Lﬂﬁﬁjﬁﬂamﬁumaéﬁguqa 3(2-3-6)
(Advanced Computational Chemistry)

audnaaiidsreuiames wnfnvesiuiwdanudng naddns
ABUAYL NITATUIULUULBUBTUTID MIAIMLUUEIBNRS AR N15AUIN
nunguflaiduauvuiugy Waknsumaniidpauiamesuazniseuim
WeUfuanis

Knowledge of computational chemistry. Concept of potential
energy surface. Quantum mechanics. Ab-initio calculations. Semi-
empirical  calculations. Density functional theory calculations.
Computational chemistry software and practical computing.

msdapauuuliananiuail 3(2-3-6)
(Molecular Modeling in Chemistry)

uminAgatuitassuuuiddduana ey asuia1slusiunay
uteyaanstaliiana MsailuuTIasInaenieiy n1s3mTEianiRng
Taseaseudasmelusunsunsifiauanninw weilianiseanuuulaseadneen
meisnsmanenfinmed Mssrasmalidaduana UfifnnAeasunis
Masauuiiliana |

Introduction to molecular modeling. Protein databank and
database of biomolecules. Homology modeling. Analysis of 3D
structural properties using graphical visualization program. Drug design
technigues using computational methods. Molecular dynamics
simulations. Laboratory in molecular modeling in chemistry.

NN391809NTLUIUNISNNLAT 3(3-0-6)
(Chemical Process Simulation)
_ nsiasdnszuIuMIaeiilaslglusinsuasuiimes n1sinase
wiheUFiAng meseinszuumsifiednuiiedefidwadanszuaunis
ymanfiuaziieszyisnsnsiulsyavnmesanasuiuns

Chemical process simulation using computer software.
Simulation of unit operations. Process analysis to study effect of
parameters on chemical process and to identify method to enhance

process efficiency.
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03652545%

03652551*

03652552*

mMsFouveunsesdmiuiaiidsaoniines . 3(3-0-6)
(Machine Learning for Computational Chemistry)

nsiFeudveanias maFeuiuuuiidaey maseuiidsdn nisden
uwardSuusaluea n1sieujuuulidiifaeu auaudAiddidnnseidndues
luiana dnvaigianizvesornenuazluana Yadoyaniuaid n1svinuig
auanRvedluiana lumansiFeuiueanies lausradmiunsGouives
\3aq ndifinw

Machine leaming. Supervised learning. Deep learning. Model
selection and customization. Unsupervised learning. Electronic
properties of molecules. Feature of atoms and.molecules. Chemical
dataset. Predicting molecular properties. Machine learning models.
Machine learning libraries. Case study.

willaoadAududugauasmassyiondnual 3(3-0-6)
(Advanced Coordination Chemistry and Identification)

noufreniusyluansusznaulreaifudy aweilownil saunamans
uazguvmarani nalnuazUisemaaiietunsd inillasesfiuduvesans
Faluana nisnnenanvaivasasUszneveiiunidasiluafssuunumnig
Tguuudaninsaln? Sidnasoualuislowuud Sursnsaaninsalnd la
AanlawnNYSwazIAtaS dlond

Theories of bonding in  coordination  compounds.
Stereochemistry. Kinetics and thermodynamics. Inorganic reactions and
mechanisms. Coordination chemistry of biomolecules. Identification of
inorganic compounds using nuclear. magnetic resonance spectroscopy.
Electron spin resonance. Infrared spectroscopy. Cyclic voltammetry and
X-ray techniques.

wiloRuvsduanin 3(3-0-6)
(Frontiers Inorganic Chemistry)

M IUTENOUYRITIAMYVEN Sauauluduazuandlug tedivasunlu
wiiadn widdetunid wiardamesuasWusslave-lave wnietunid
anuzaawds indyusiluana nalnujiteneiiunid msduasisviellunied
W87

Main group element compounds. Lanthanides and actinides
elements. Organometallic chemistry. Bioinorganic chemistry. Metal
clusters and metal-metal bonds. Solid state inorganic chemistry.
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03652562*

Supramolecular chemistry. Inorganic reaction mechanisms. Green

inorganic syntheses.

TenuliaUsenaudug 3(3-0-6)
(Advanced Composites Materials)
ot € as =) 5 as J s L)
AITAWATIZWIAOLTIUTENOUT UGS UAENANNTNUFIUVOITAR LT
3 o) @ s - <l ) as as
Usznou ssrUsznauvesianliaUszneu Tandslsenaunilanviluiagwan
as [ ol wl a L as s ar = ol a =y [
U sznauvdwedmasilulIanvan uazdanialsenauniigsniniiu
Faquan nsinseilassaiuazauifvosiandeusenou ngueInIsHay
ﬂ-;J as o, v v JCII e
nITUgUIEaLYIUTENDUY mill'i::E;ﬂﬁﬂ‘ﬂ’mﬂL’Uﬁﬂ'ﬁ"aneuwﬁauuwmﬂ%ma
Fanlisusenoutanm uazdandialsenaulusyiuunly
Advanced composite synthesis and basic principle of composite.
Composition of composite materials. Metal-based composite, polymer-
based composite, and ceramic-based composite. Structure and
properties analysis of composite. Rule of mixing. Processing of
composite. Applications of multifunctional composite, biocomposite,

and nanocomposite.

h’l'ﬁLﬂ'mﬁuaxmamé’nwmwmwa%ma% 3(3-0-6)
(Polymer Analysis and Characterization)

NANVOUNATANITIATIZVANWULIANIZYDINDAILDST NITIATIEN
nAilaegmedunsusaaninsinlniimes daundosuuniufnslewuud
anlnsTinimesuaznsidsnvuvosiediing mslneifuindondas
qanssmididnaseunuudensnuazdesdtunasndesganssaiiuuliuse
ypszneY MIAATEsIseIAUTEnaufsiai ssanInsalnivesoynin
Audnmseuiignuanudosdeisdiond madnesiiminlaanadeaosin
Anuniiauaziad oseamesiiedulasuninns i nsdessinienusou
faeias pafaauaiiesnienInudoureens v asinvinisiUasuntas
AuAudAMIRTauIeIm Ui Dl g AL TRnsmufouvasian
LiaNg

Principles of polymers analysis and characterization techniques.
Chemical analysis by infrared spectrophotometer, nuclear magnetic
resonance spectrophotometer, and X-ray diffraction. Surface analysis by
scanning and transmission electron microscopy and atomic force
microscopy. Elemental composition analysis by X-ray photoelectron
spectroscope. Molecular weight analysis by viscometer and ¢el
permeation chromatography. Thermal analysis by thermal gravity
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03652563*

03652564*

03652571

analysis, differential scanning calorimeter, and dynamic mechanical
thermal analysis.

wadweswand 3(3-0-6)
(Polymer Physics)

Faladanafiniuduroanedwes Handusanedwesuuvedugiuuag
WUUREn gaumniiniudtuuasUSunnsdasvueaeiiued autRnnudangy
9937@R 819 NeAnsTuYamediuesluYunata-Fulveinsuddunaznig
TS ealuiana audAnIsnoUANDITINATARDAIILIANLAZAINLAS YA
WOANTIUMTUANTNLAZNEANITUTBINavDINERWeS

Linear viscoelasticity of polymers. Physics of amorphous and
crystalline polymers. Transition temperature and free volume of
polymers. Elastic properties of rubber materials. Glass-rubber transition
behavior and organized states of polymers. Dynamic response
properties on stress and strain. Failure behavior and mechanical
behavior of polymers.

Ienseuanediues . 3(3-0-6)
(Po'tymer Rheology)

vodluanvvihindsunazuouthlniew auddnisivavomediues
AMUFNAUS sEwIanginTsunIsinadulsudoularisafe audfnisiala
Sanafia dailinnslvaremedmesvasivad Jadeiiinasenslvaveswed
was auduiusseninlasaialuanaveefiwesivautinisiva
w3 esilonarisitlslunisingaandinisiva wafnssunislnadiunsdugy
Tannefiues ‘

Newtonian and non-Newtonian fluids. Flow properties of
polymers. Relationship between flow behavior and shear and tension
forces. Viscoelastic properties. Flow index of melted polymers. Factors
influencing flow of polymers. Relationship between the molecular
structure of polymers and flow properties. Instrument and method for
measurement of flow properties. Flow behavior and polymers

processing.

ddonuayTagdeilandutugs 3(3-0-6)
(Advanced Dyes and Functional Materials)

ddon sendng ddeudmndvd nsduaseiddoueleuarlosiiiu
=i v ar =) =) & o o as - =l & “a A
wniluasvosddonuazsening a1sdunignsini Tandunidaianinsiing
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aunAuIly msudunen waduasefindyiaddanliuas waduaeifing
yiowasawalngd

Dyes. Pigments. Commercial dyes. Synthesis of azo dyes and
cyanines. Photochemistry of dyes and pigments. Organic
semiconductors. Organic electronic materials. Nanoparticles. Quantum
dots. Dye-sensitised solar cells. Perovskite solar cells.

03652572* maluladnaiselfisenad 3(3-0-6)
(Chemical Catalysis Technology)
_ nsisalinsenaillugeanmnisuuazn1siseneivedmans wanns
ﬁ‘uﬁmwaanméaﬁﬁﬁ%m M3duATEikaznIsenkuURus RS aie
nyieseiauaniiniaaduaznienimuoidisijisen nisussynald
wealulaBnsisaufazerlugnaiunssuiivarnvats niniuusednsaim
N3EUMUMTIUGATET N5BBNLUUNITNARBILAZNTIATIEIN RARINFAIERS
s Tandu s fisekazuinnssulvl
Catalysis in industry and scientific research. Fundamental
brinciptes of catalysis. Synthesis and design of catalysts. Techniques for
analyzing chemical and physical properties of catalysts. Applications of
catalysis technology in various industries. Enhancing the efficiency of
catalytic processes. Experimental design and mathematical analysis.

Development of catalytic materials and new innovations.

03652573*  anshadnilunszurunsisadaua 3(3-0-6)
(Semiconductor in Photocatalyst)
autAvesansfiading msussgndldnudauas U§ATeuasnalnnis
\inUfAsendeues saunamandiadveauizendauas nsdaunsizviuay
WannUFuUgstdeuizendaas nmseenuuuiaiesufnsalidauas nnsun
Fnwzansfsniidauauas nsvssgnadldaulunsudtgmluamided
[AedaafuufAtondouas
Properties of semiconductors. Photocatalytic applications.
Photocatalytic reactions and mechanisms. Chemical kinetics of
photocatalysis.  Synthesis and development of photocatalysts.
Photocatalytic reactor design. Characterization of photocatalyst
semiconductors  and  solving  research  problems  concerning

photocatalysis.
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Fadmiumildduuasadunaamensveu 3(3-0-6)
(Materials for Green Chemistry and Carbon Neutrality)
amsmvesalidifeuaraudidu amsdsumuiou namauns
wiudLazivhavatedunid n1ssdnseludaniidides Bvadenlu
NTNAUWAUGATET wnamasumyuIsulazn1sUTEndanaau Jdg
dmuafidifen Tagduaiuanudunarsanisueu maussynalda
Overview of green chemistry and sustainability. Renewable
starting materials. Reagent and organic solvent replacement. Catalysis in
a green chemistry context. Alternative methods to power reactions.
Renewable energy sources and energy saving. Materials for green
chemistry. Materials promoting carbon neutrality. Application.

sulieuiidemavaluladinilusvend 1(1-0-2)
(Research Methods in Applied Chemical Technology)

wnfn szidvudinmsuagnsrurunisidenamaluladiniivssynd
nsiassnlyminaznisimundgniniside n1sI9eidsUSuruLazid
AMATN NITITYRUUNANHATY i3nalefildlunsise muﬁm’mmuﬁ@uﬂa
nsdenidatifuaznisulanatayallisUSunn vann1sinseinan1sideid
AMAIW N1TIATIENNUITE N1TBTUILLALDAUIIUHAANE N1SIWEUT BN
ASINELD UasNSWSEUNSIRe ALY _

Concepts, methodologies, and research processes in applied
chemical technology. Problem analysis and research problem
identification. Quantitative and qualitative research. Mixed-method
research. Research tools. Data collection. Applying statistics and
interpretation of guantitative data. Principles of qualitative research
result analysis. Research analysis, result explanation and discussion,
report writing, presentation and preparation for prLication.

nsAnwAUAIIDaTE 3
(Independent Study)
msfnwualuiteinaulslussivsSyyinuasdouSoadou
Wuseanu '
Independent study on interesting topic at the master’s degree

level and compile into a written report.
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Faaamgmameluladiniissynd 1-3
(Selected Topics in Applied Chemical Technology)

ﬂj et ol a < ar YV d:

SoaawzviawmalulagindivssgndlussAulgaiin Mideisens
wWasuwadluluusagnanisAne

Selected Topics in applied chemical technology at the master’s
degree level. Topics are subject to change each semester.

Ay 1
(Seminar)
mstausuazefUseiitefiuraulamanaluladindvszgndlu
srauUTEIly
Presentation and discussion on current interesting topics in
applied chemical technology at the master’s degree level.
Ugymiivery 1-3
(Special Problems)
nsanwduaimemaluladiaiiuseendluseduuTygv waesde
Wewdusieanu
Study and research applied chemical technology at the master’s
degree level and compile into a written report.
nednug 1-36

(Thesis)
ReluszauUSygninuazioussadouduineiinug
Research at the master’s degree level and compile into a thesis.
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Scope and components of ISO/IEC 17025 quality management system and safety standards for chemical
management. Defining scope of laboratory, identifying customer requirements, and setting objectives. Document
control, record control, sample management, conducting tests and calibrations, internal audits, external audits,
uncertainty measurement, data analysis, corrective actions, and preventive actions. Knowledge, skills, and
responsibilities of personnel in the quality system. Calibration, maintenance, and control of equipment. Analysis
of internal and external audit results. Laboratory chemical safety management system and safety measures for
chemical management.
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Interest rate. Capital cost. Operating cost. Time value of money. Discount cash flow analysis. Internal rate

of return. Economic evaluation.
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Cellulose, Hemicellulose. Lignin and extractives. Pretreatments of lignocellulose. Conversion of
lignocellulosic derivatives for product formation. Utilization of lignocellulose for fuels and chemicals production.
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Key reactions used in organic synthesis. Concepts in designing of organic compound synthesis.
Retrosynthesis. Synthesis of complex molecules. Synthesis of natural products from simple and commercially
available precursors. Methods for chemical modification of natural products to enhance biological activities.

Modern organic reactions presenting in current chemistry journals.
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Important ingredients in cosmetics for cleaning, skin treatment, hair and nails treatment, and makeup.
Important ingredients in perfume, aromatic compounds, and spa products. Cosmeceuticals. Good manufacturing
practices (GMP) for cosmetic products. Advancement in cosmetic development in current chemistry journals.
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Basic spectroscopy for structural analysis. Mass spectrometry for identification of organic compounds.
One-dimensional (1D) and two-dimensional (2D) nuclear magnetic resonance spectroscopy for structural

determination. Structural elucidation of natural organic compounds by all spectroscopic techniques.
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Chemical structure and properties of nucleic acids. Biological and biochemical mechanisms of DNA
replication and transcription. Synthesis of nucleosides as drugs. Automated solid-phase DNA synthesis using
phosphoramidite chemistry. Structure of peptides and proteins. Mechanism of serine proteases. Mechanism of
methyltransferases. Enzyme kinetics according to Michaelis-Menten equation. Chemical reactions of glycolysis.

Chemistry of protein biosynthesis.
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Drug Design for Future
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Analysis of drug design and action through study of drug-target interactions. Structural biology, databases
and applying artificial intelligence to design drugs. Pharmacokinetics and inhibitor design. Data retrieval. Analysis of
3D structure models. Comparison of molecular models. Visualization using PyMOL. Inhibitory concentration, Dose
responses. Animal models and novel drugs testing. Medicinal application. Proposing design and optimization of
inhibitors compatible with structure of active site. Good manufacturing practice (GMP) for pharmaceutical facility.
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Knowledge of computers and computer applications. Formulas and functions in mathematics. Chernical
calculations. Drawing chemical structures and chemical reactions. Designing experimental diagram. Machine

learning for chemistry. Searching database and chemical research by applying computer programs.
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Knowledge of computational chemistry. Concept of potential energy surface. Quantum mechanics. Ab-

initio calculations. Semi-empirical calculations. Density functional theory calculations. Computational chemistry

software and practical computing.
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Introduction to molecular modeling. Protein databank and database of biomolecules. Homology modeling.
Analysis of 3D structural properties using graphical visualization program. Drug design techniques using computational

methods. Molecular dynamics simulations. Laboratory in molecular modeling in chemistry,
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Chemical process simulation using computer software. Simulation of unit operations. Process analysis to

study effect of parameters on chemical process and to identify method to enhance process efficiency.
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Machine learning. Supervised learning. Deep learning. Model selection and customization. Unsupervised
learning. Electronic properties of molecules. Feature of atoms and molecules. Chemical dataset. Predicting

molecular properties. Machine learning models. Machine leaming libraries. Case study.
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Advanced Coordination Chemistry and Identification
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Theories of bonding in coordination compounds. Stereochemistry. Kinetics and thermodynamics.
Inorganic reactions and mechanisms. Coordination chemistry of biomolecules. I|dentification of inorganic
compounds using nuclear magnetic resonance spectroscopy. Electron spin resonance. Infrared spectroscopy. Cyclic
voltammetry and X-ray technigues.
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Main group element compounds. Lanthanides and actinides elements. Organometallic chemistry.
Bioinorganic chemistry. Metal clusters and metal-metal bonds. Solid state inorganic chemistry. Supramolecular

chemistry. Inorganic reaction mechanisms. Green inorganic syntheses.
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Advanced composite synthesis and basic principle of composite. Composition of composite materials.
Metal-based composite, polymer-based composite, and ceramic-based composite. Structure and properties
analysis of composite. Rule of mixing. Processing of composite. Applications of multifunctional composite,

biccomposite, and nanocomposite.
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Principles of polymers analysis and characterization technigues. Chemical analysis by infrared
spectrophotometer, nuclear magnetic resonance spectrophotometer, and X-ray diffraction. Surface analysis by
scanning and transmission electron microscopy and atomic force microscopy. Elemental composition analysis by
X-ray photoelectron spectroscope. Molecular weight analysis by viscometer and gel permeation chromatography.
Thermal analysis by thermal gravity analysis, differential scanning calorimeter, and dynamic mechanical thermal

analysis.
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Linear viscoelasticity of polymers. Physics of amorphous and crystalline polymers. Transition temperature
and free volume of polymers. Elastic properties of rubber materials. Glass-rubber transition behavior and organized
states of polymers. Dynamic response properties on stress and strain. Failure behavior and mechanical behavior
of polymers.
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Newtonian and non-Newtonian fluids. Flow properties of polymers. Relationship between flow behavior
and shear and tension forces. Viscoelastic properties. Flow index of melted polymers. Factors influencing. flow of
polymers, Relationship between the molecular structure of polymers and flow properties. Instrument and method
for measurement of flow properties. Flow behavior and polymers processing.
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Dyes. Pigments. Commercial dyes. Synthesis of azo dyes and cyanines. Photochemistry of dyes and
pigments. Organic semiconductors. Organic electronic materials. Nanoparticles. Quantum dots, Dye-sensitised solar
cells. Perovskite solar cells.
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Catalysis in industry and scientific research. Fundamental principles of catalysis. Synthesis and design of
catalysts. Techniques for analyzing chemical and physical properties of catalysts. Applications of catalysis
technology in various industries. Enhancing the efficiency of catalytic processes. Experimental design and

mathematical analysis. Development of catalytic materials and new inncvations,
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Properties of semiconductors. Photocatalytic applications. Photocatalytic reactions and mechanisms.
Chemical kinetics of photocatalysis. Synthesis and development of photocatalysts. Photocatalytic reactor design.
Characterization of photocatalyst semiconductors and solving research problems concerning photocatalysis.
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Overview of green chemistry and sustainability. Renewable starting materials. Reagent and organic
solvent replacement. Catalysis in a green chemistry context. Alternative metheds to power reactions. Renewable
energy sources and energy saving. Materials for green chemistry. Materials promoting carbon neutrality. Application.
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Concepts, methodologies, and research processes in applied chemical technology. Problem analysis and
research problem identification. Quantitative and qualitative research. Mixed-method research. Research tools.
Data collection. Applying statistics and interpretation of quantitative data. Principles of qualitative research result
analysis. Research analysis, result explanation and discussion, report writing, presentation and preparation for

publication.
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Presentation and discussion on current interesting topics in applied chemical technology at the master’s
degree level.
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Study and research applied chemical technology at the master’s degree level and compiled into a
written report.
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Research at the master’s degree level and compile into a thesis.
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2.1. Pongpichayakul, N., K. Wangkawong, P. Waenkaew, L. Fang, B.

Inceesungvorn, J. Jakmunee and S. Saipanya. 2021. Pt
electrodeposited on CeZrOs/MCNT as a new alternative catalyst
for enhancement of ethanol oxidation. International Journal of
Hydrogen Energy. 46(46); 23682-23693. (Scopus Q1)

1.0

2.2. Wangkawong, K., W. Lanla, V. Supphachalonepol, D. Channei and B.

Inceesungvorn. 2024. Photocatalytic enhancement of n-p-n
ternary heterostructure of BiVO./rGO/BiOBr for RhB degradation
under visible light irradiation. Inorganic Chemistry
Communication. 162: 112260: 8 pages. DOI:
10.1016/j.inoche.2024.112260. (Scopus Q1)
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P. Jantrawut, P. Rachtanapun, K. Jantanasakulwong, P.
Punyarmoonwongsa, Y. Srithep and P. Worajittiphon. 2024. A MAX
phase (TisAlCz) as a performance enhancer for poly (lactic acid)
electrospun membranes in steam generation and solar
desalination. International Journal of Biological
Macromolecules. 270: 132380: 11 pages. DOI:
10.1016/j.jbiomac.2024.132380 (Scopus Q1)

1.0

2.4, Worgjittiphon, P., P. Majan, K. Wangkawong, R. Somsunan, P. Jantrawut, P.

Panraksa, T. Chaiwarit, Y. Srithep, S.R. Sommano, K.
Jantanasakulwong, and P. Rachtanapun. 2024. Inside-out

templating: A strategy to decorate helical carbon nanotubes and -

2D MoS2 on ethyl cellulose sponge for enhanced oil adsorpticn
and oil/water separation. International Journal of Biological
Macromolecules. 273: 133119: 14 pages. DOL:
10.1016/].ijbiomac.2024.133119. (Scopus Q1)
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and B. Inceesungvorn. 2024. Sustainable carbonaceous material
from durian peel to modify the photocatalytic activity of M L0
Ag/activated carbon/BiVO, for RhB degradation under visible light
irradiation. Inorganic Chemistry Communications. 169: 113023:
11 pages. DOI: 10.1016/j.incche.2024.113023. (Scopus Q1)
2.6. Issarapanacheewin, S., N. Siangdee, P. Thangsan, W. Katekaew, N.
Prasertchiewchan, W. Kingkam and K. Wangkawong. 2025.
Electrochemical performance and efficiency of novel copper
hexacyanoferrate/graphitic carbon nitride composites for the M 1.0

removal of 137Cs. Electrochemistry Communications. 171:
107857: 12 pages. DOI: 10.1016/j.elecom.2024.107857. (Scopus

Q1)
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Arpornwichanop. 2022. Identifying catalyst layer compositions
of proton exchange membrane fuel cells through machine-
learning-based approach. International Journal of Hydrogen
Energy. 47(75): 32303-32314. (Scopus Q1)
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2.2. Wiranarongkarn, K., K. Im-orb, Y. Patcharavorachot, F. Maréchal and A.
Arpornwichanop. 2023. Comparative techno-economic and
energy analyses of integrated biorefinery processes of furfural
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Renewable and Sustainable Energy Reviews. 175: 113146:
14 pages. DOI: 10.1016/j.rser.2023,113146. (Scopus Q1)
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2.3. Wiranarongkorn, K., K. Eamsiri, Y. S. Chen and A. Arpornwichanop.
2023. A comprehensive review of electrochemical reduction
of CO; to methanol: Technical and design aspects. Journal of
CO; Utilization. 71: 102477: 17 pages. DOL:
10.1016/j.jcou.2023.102477. (Scopus Q1)
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2.4, Detchusananard, T., K. Wiranarongkorn and K. Im-orb. 2023. Proccess
analysis of integrated biomass gasification and solid oxide
electrolysis cell (SOEC) for syngas production. Chemical
Engineering Transactions. 99: 691-696. (Scopus Q3)

1.0

- o -
3. NN luan YLD
- 1l

4, waedwinssulddaay
B Ph




WUUNBSUUS SN TUNATIUNIITING

O owsddivinveundngns M e1ersdussdwdngns
O evsdiaou O enosdiiem

d = =
Yo-uwaEna UNEIIVANT INNUNTYIA (5a9A1ENI1915¢)
du3ansAneszauUSean tan w.A. 2558

UTTUIYNTH

TEAUANAIN
WAL
(Wszy A-U)

A1
? W
UIUUN

1. HaULASIaEUTEs A1sn wiledeuseunainudvinig
- 148

2. @@L

2.1. Sakdasri, W., C. Komintarachat, R. Sawangkeaw and S.
Negamprasertsith. 2021. A review of supercritical technologies
for lipid-based biofuels production: The glycerol-free
processes. Engineering Journal. 25(2): 1-14. (Scopus Q3)
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2.2. Dangsunthonchai, M., P, Visuwan, C. Komintarachat, K. Theinnoi and S.
Chuepeng. 2022. Nanoparticle components and number-size
distribution of waste cooking oil-based biodiesel exhaust gas
from a diesel particulate filter-equipped engine. ACS Omega.
7(4): 3384-3394. (Scopus Q2)
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2.3. Thitipatanapong, S., P. Visuwan, C. Komintarachat, K. Theinnoi and S,
Chuepeng. 2022. Insight into nanoparticle-number-derived
characteristics of precharged biodiesel exhaust gas in
nonthermal plasma state. ACS Omega. 7(6): 5376-5384.
(Scopus Q2)
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2.4, Kumwannaboon, W., 5. Chuepeng and C. Komintarachat. 2022,
Triacetin as lubricant additive: slipping friction between metal
pairs under boundary lubrication. Applied Science and
Engineering Progress. 16(1): 5551: 13 pages. DOI:
10.14416/].asep.2022.01.002. (Scopus Q2)
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Jamnongkan and P. Phuengphai. 2022. Local fruit peel
biosorbents for lead (II) and cadmium (II) ion removal from
waste aqueous solution: A kinetic and equilibrium study.

South African Journal of Chemical Engineering. 42: 306-317.

(Scopus Q1)
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2.2. Jamnongkan, T., N. Intraramongkol, W. Samoechip, P. Potiyaraj, R.

Mongkholrattanasit, P. Jamnongkan, P. Wongwachirakorn, M.
Sugimoto, H. Ito and C. F. Huang. 2022. Towards a circular
economy: Study of the mechanical, thermal, and electrical
properties of recycled polypropylene and their composite
materials. Polymers. 14(24): 5482: 16 pages. DOI:
10.3390/polym14245482. (Scopus Q1)
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2.3. Huang, Y. S, Y. S. Huang, D. D. Ejeta, K. Y. Lin, 5. W. Kuo, T.
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assisted atom transfer radical coupling and ring-opening
polymerization and study of the self-assembled
nanostructures. Nanomaterials, 13(16): 2355: 15 pages. DOl
10.3390/nanc13162355. (Scopus Q1)
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2.4. Jamnongkan, T., K. Sirichaicharoenkol, V. Kongsomboon, J. Srinuan, N.
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and C. P. Huang. 2024. Innovative electrospun nanofiber mats
based on polylactic acid composited with silver nanoparticles
for medical applications. Polymers. 16: 409: 16 pages. DOl
10.3390/polym16030409. (Scopus Q1)
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Andrew Lin and C. F. Huang. 2025. Preparations of P
(acrylamido-2-methylpropane sulfonic acid-co-N, N~
dimethylacrylamide)/P (acrylamide-co-acrylic acid) tough M 1.0

double network hydrogels as a carrier toward antibacterial
applications. Materials Today Chemistry, 44: 102591; 11
pages. DOI: 10.1016/j.mtchem.2025.102591. (Scopus Q1)
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N. Chumnanvej. 2023, GC-MS and bicassay-guided isolation of
xanthones from Mammea siamensis. Indonesian Journal of
Chemistry. 23(3): 716-726. (Scopus Q3)
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2.2. Tongwanichniyom, S., N. Phewrat, N. Rangsarikorn, S. Leasen, S.
Luangkamin and N. Chumnanvej. 2024. Green synthesis of
silver nanoparticles using mature-pseudostem extracts of
Alpinia nigra and their bioactivities. Green Processing and
Synthesis. 13(1): 20230226: 15 pages. DOl 10.1515/gps-2023-
0226 (Scopus Q2)
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Chumnanvej and S. Luangkamih. 2024, Enhanced extraction of
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hydrodistillation and their comparison in antioxidant activity.
Current Research in Green and Sustainable Chemistry. 8:
100411: 11 pages. DOI: 10.1016/j.crgsc.2024.100411. (Scopus
Q1)
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2.1. Wongsuwan, S., J. Chatwichien, B. Pinchaipat, S. Kumphune, D. J.
Harding, P. Harding, J. Boonmak, S. Youngme and R. Chotima.
2021. Synthesis, characterization and anticancer activity of Fe
(I and Fe (lll) complexes containing N—(8-quinolyl)
salicylaldimine Schiff base ligands. Journal of Biological
Inorganic Chemistry. 26(2-3): 327-339. (Scopus Q1)
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2.2. Pinchaipat, B., T. Khudkham, S. Wongsuwan, R. Chotima, K. Chainok
and T. Pila. 2021. The novel zinc (II) complex with dibromo
substituted Schiff base and its biological activity. Materials
Letters. 293: 129749: 4 pages. DOL:
10.1016/j.matlet.2021.129749. (Scopus Q2)
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2.3. Khudkham, T., D. Channei, B. Pinchaipat and R. Chotima. 2022.
Degradation of methylene blue with a Cu (ll)-quinoline
complex immobilized on a silica support as a photo-Fenton-
like catalyst. ACS Omega. 7(37): 33258-33265. (Scopus Q1)
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2.4, Khunarj, S., W. Saijaroensakul, W. Marom, K. Chainok, T.
Duangthongyou, B. Pinchaipat and B. Wannalerse. 2022.
Synthesis, crystal structure and optical properties of
3,5-dihydroxyphenyl-5-{dimethyl-amino)
naphthalene-1-sulfonate as a fluorescence sensor for
fluoride ion detection. Crystals. 12(12): 1836: 13 pages. DOI:
10.3390/cryst12121836. (Scopus Q2)
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Suramitr. 2022. The synthesis, crystal structure, DFT
calculations and optical properties of orcinolic derivatives as
OH" indicators. Crystals. 12(9): 1252: 14 pages. DO
10.3390/cryst12091252. (Scopus Q2)
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2.1. Promkatkaew, M., L. C. Chuaitammakit, K. Naree, J. Sillapa and S.

Kongsriprapan. 2023. A highly sensitive and selective
fluorescent probe for the detection of cerium (III) using
tridentate based-oxazolidine: Experimental and DFT
investigation. Journal of Fluorescence. 33: 145-152.
(Scopus Q3)
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2.2. Chantarasunthon, K., M. Promkatkaew, P. Waranwongcharoen, A.

Sueksachat, N. Prasop, T. Norasi, N. Sonsiri, S. Sansern, S.
Chomngam, K. Wechakorn, C. Thana, W. Sakulsaknimitr, P.
Kongsaeree and P. Srisuratsiri. 2023. A novel highly selective
FRET sensor for Fe(lll) and DFT mechanistic evaluation.
Spectrochimica Acta - Part A: Molecular and
Biomolecular Spectroscopy. 286: 122031: 7 pages. DOI:
10.1016/}.53a.2022.122031. (Scopus Q1)
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2.3. Baiya, S., S. Kitjaruwankul, M. Juntaropakorn, and M. Promkatkaew.

2023. In silico analysis and transcript levels of non-specific
lipid transfer proteins (SILTPL5 and SiLTPIL.1) under abiotic
stresses in sesame (Sesamum indicum). Agriculture and
Natural Resources. 57(5): 787-798. (Scopus Q3)
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2.4, Promkatkaew, M., P. Boonsri, S. Suramitr, T. Karpkird, P. Wolschann

and S. Hannongbua. 2023. Stability improvement of UV-filter
between methoxy cinnamic acid derivatives and
cyclodextrins inclusion complexes based on DFT and TD-
DFT investigations. Journal of Molecular Graphics and
Modelling. 125: 108619: 9 pages. DOI:
10.1016/}.jmem.2023.108619. (Scopus Q2)
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2.5. Promkatkaew, M., S. Baiya, S. Tongwanichniyom and S.
Kitjaruwankul. 2024. Experimental and molecular dynamics
simulation insights into adsorption of Co (11}, Cr (lll), and Cu M 1.0
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