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Research Methodology in Science and Technology

o/ P=) ada v a -4 = o

VIZ\Iﬂﬂ’]‘ELL@Z’?ZLUEJU']‘E’J’VEW]N'WIEI’]ﬂ’]ﬂ@]’iLLﬂ:ﬁLVlﬂT‘L&Tﬂ%l ﬂ’]’ﬁﬂ’]iﬂuﬂﬂi‘g‘ﬁ’l
AITNUNIUITINNTINALALITDY N1TEDNULL WAZIUNWITHATE ﬂﬁ‘jﬁfl‘i_liflﬁnl%mj@ N9
a [$:4 =} o a o
AATIEAUBHR mfmqﬁm AT HUTTIENTIHE ATTUILNKRE ﬂ’]’i(f]WNWTH'Z’]‘iN’]‘E LATNIT
fENBABNAAITNG

Research principles and methods in science and technology; identifying research
problems; reviewing the literature; research planning and design; data collection and analysis;
discussion of results; report writing; manuscript preparation for journal publication; knowledge

transfer

242712 ﬂ’JﬁN%VﬁQLﬂﬁHSﬂéﬁﬂﬁi’AjﬁNﬁ% 3(2-2-5)
Knowledge of Chemistry for Community Integration
Anunilgmnassguen Auasniasnisimu Usudseutlaiigmn Tngende

AanEvNAT uanLAe devanaaEanium
Community problem studies; development method searches; problem- solving

based on chemistry knowledge; knowledge exchange and transfer to the community
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242713 LARNINNTTH 2(1-2-3)
Innovative Chemistry
uwaRsAgafuNIRngan n1saiendnnssalneldaanainiond nieaing
winnsssafianmdneng Uszlewiaesdindinsuazananiins
Innovation concepts; creating innovation based on chemistry knowledge; chemical

innovation from available resources; utilization of patents and petty patents

242714 WARAN L ARIANEITWITY 2(1-2-3)
Chemistry Techniques for Research
V8] NANNITUUG NNEEIUFIVILAN LNBIIHITEN LA

Theory, practice and advanced skills in chemical research

242721 AUANRATFATURENRATAASITINGH 3(2-2-5)
Thermodynamics and Statistical Mechanics
?quw/\lﬂﬂ’]ﬂ@]%ﬂﬂdﬂﬂiu%qw%LL@::N’]‘m::’N’m ’Tgﬂ’]mﬁﬂ’um:ﬁ‘lfl@’mﬁ/{]ﬂﬂﬂ

tdl aaa = 4 aa [¥% a [2% a
ﬂ’]’iLﬂﬂﬁluLLU@Qﬂqﬂﬂ’WWLLZ\]ZU{]ﬂ’iEI’]LﬂN ﬂﬂﬂ’]ﬂ(fl’ﬂ%\iﬂﬂmﬂ@ﬁLLﬂNﬂqﬂNﬂ@l LINTIILNE

YBINAD UAZNNTUTTENA W AR o Tifiending
Thermodynamics of pure substances and solutions; single-phase and multi-

phase systems; physical changes and chemical reactions; statistical mechanics of an ideal gas,

real gases and liquids; applications in related fields

242722 iR uRuazAT TWd 3(2-2-5)
Surface Chemistry and Electrochemistry
nqufifeatiesiuefnuRcuazafinin aaifvassnsazansy Budninglas

uazindaiinanuman naiasuuasiidaiwin wazlangnisaiaaunasans i n1sge

FusnsunAaaansd naUazynd e o Mifleodas
Theories based on surface chemistry and electrochemistry; properties of

electrolyte solutions and fused salts; electrode processes and electrokinetic phenomena; sorption

onto colloids; applications in related fields



o

242723 AR ATIl SN 3(2-2-5)
Applied Computational Chemistry
sruvUfifinnsuaziaietnaaeniowes wuusiaeslsians nafansizs

Tuana nasmaniaiowsn ABusudiglouasiafioniana el wudisiduia 35n1s

INADMNADNAIADS FBNAMARSBIlANa UazN1TUsTYNA T WITUUTIANYN LaTN19139

ﬂgjﬁ%mﬂmLﬂufsﬁmﬁ@ﬁiﬂwu“fumqqmmwﬂﬁu
Operating systems and computer networks; molecular modeling; molecular

mechanics; quantum mechanics; Ab initio and semi- empirical methods; density functional
theory; computer simulation methods; molecular dynamics simulations; applications such as

biological systems and enzyme catalysis for industry

242724 3wmmﬂm‘§m‘fmmzmsﬂsxqﬂﬁmeLﬂ:ﬁ 3(2-2-5)
Nanoscience and Applications in Chemistry
Fgrandunluuaznlunalulad ﬂﬁ’ﬂmiﬂmiﬂquﬂmmﬂmdN%Nuﬂu

o/

nsfaassianniamn luuazdanun e waialunisefuns guaneoensnienIneesian
1l wnlnnoanandunad danunlunedwes waznisuszyndliulunaluladiiiants
FENUIANTTN

Nanoscience and nanotechnology; concepts of nanomaterials and nanostructures;
chemical methods for the preparation of nanoparticles and nanomaterials; physical

characterization techniques for nanomaterials; organic nanocomposites; nanopolymers;

applications of nanotechnology for creative innovation

242725 adiaiAr A AR nduasiafinguj) 3(2-2-5)
Current Topics in Physical Chemistry and Theoretical Chemistry
Vit iviusienseang uaananladnuafiBal@nduazinfingug

Topics of current interest in physical chemistry and theoretical chemistry

242731 msdszgndtinadanelasunlnns 3(2-2-5)
Application of Chromatographic Techniques
nEuarNIIIENIETMENzaNIaInAA il nnsil uiialas

NN uialasun na R —unasln1yamss AAalATH NI TRLLUANITONIES LAY
U
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ardn TasunTnnaf-unamuninanesd UfiRnisiadasfiontslasunlnne il uaznas
ﬂﬁ:qﬂﬁmﬂﬁﬂimﬁs\lﬂwm’rﬁl"ﬂmmﬁLm‘mzﬁm‘m‘izﬂﬂum\‘l‘dﬁﬂmqmmwﬂ‘m\lLLm"qmm
Theory and optimization of chromatographic analysis; gas chromatography; gas
chromatography- mass spectrometry; high performance liquid chromatography; liquid
chromatography-mass spectrometry; chromatographic instrumentation practice; applications of

chromatographic techniques to sample analyses for industry and the community

242732 Lﬂﬁﬂmmsmﬁﬂuuﬂmﬂmwgﬁmmﬁ 3(2-2-5)

Chemistry of Climate Change

ﬁzuuﬂfl‘jLﬁJz‘%ﬂumegﬁ@flmﬂT@ﬂ ﬂ’]‘j’ﬁfﬁLﬂmﬂﬂiﬂimﬁlﬂmmﬂdgﬁﬂ’mﬂﬂ
N9LUIUNNTNILATILATN NN IHLTTEINA DA NNANVBINARENINBINA ANTHASIR
LWATAANITIZTBUNTLAN N1TATITANANEYBILSTYINIA THINTAITUEY N19A19A
ASuaulnaan (e

Global climate system; climate change observation; chemical and physical
processes in atmosphere; mechanisms of main air pollution; radioactive and greenhouse effects;

detection of atmospheric pollution; carbon cycle; carbon dioxide removal

242733 mif‘imsﬂzﬁﬁmﬂ’%mmﬁ@ﬂ 3(2-2-5)

Trace Element Analysis
s1nUSHieY NseBENAIREg A5n15tun1sAlAssisnUEunies nns

o/ Y

Yagnpanlng ermendnueureiniuauningem’ svsenindfaduaunlngams aznex
Angassamndaninsems e 38nsmadndisd guuuunmaniiaaslans

Trace elements; sample preparation; methodology in trace element analysis;
spectroscopic measurement; atomic absorption spectrometry; atomic emission spectrometry;
atomic fluorescence spectrometry; electrochemistry; X-ray methods; chemical speciation of

metals
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242734 LARALATIEREE a0 3(2-2-5)

Green Analytical Chemistry

nannsreaAddnanzdarenn santanafianisiusiestne uaznnsaeaesi
FaE19 WHANILATALATITA A BA IHNITIABENFIBEIY TTUUNITAASIERRULUNIT MR
FLUUNITIATIAULULDIUIA TULNITIATIEAUNTL

Principles of green analytical chemistry including sampling techniques and
sample analysis; green analytical chemistry approaches in sample preparation; flow injection

analysis; miniaturized analysis; lab-on-a-chip analysis

242735 WadaRLAEnI AR AsIEA 3(2-2-5)
Current Topics in Analytical Chemistry
o Y = dl o/ o/ = ] % P=P-N o
WJ?J@L@@ﬂﬂii‘wwumWimgcfummﬂusf@mummLm”lzw

Topics of current interest in analytical chemistry

242741 LR Aunasiaaia ina 3(2-2-5)
Modern Organic Chemistry
TrsesErauazanmdasla nalnufisen nisusuiaeulaseatnasdunid
wua sl ﬂg’jﬁ’%mmﬂmuﬁ UFAsensifin UfA%e1n1sringa Uffsenn1sdniEosiaing
nsATemaaiua il nsesnuuunFaRsed nafaassiansBuradilaqii
Structure and reactivity; modern organic transformations; substitution reactions;

addition reactions; elimination reactions; rearrangement reactions; modern chemical research;

synthetic design; current organic synthesis

242742 msuszandidamuninsalndniaaddunsd 3(2-2-5)
Applications of Spectroscopy in Organic Chemistry
waRnadensaasdanstlaloan-Adida Bunase AAResunniuin-

islsuund unaanlnswnd waRoanslnlasdadn uaznnslseyndldinstsilaseadng

ansBunAs uavansaangmaainiranuing
Modern techniques of ultraviolet- visible, infrared, nuclear magnetic resonance,
and mass spectrometry; circular dichroism; applications for structural determination of organic

compounds and bioactive compounds from medicinal plants
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242743 LARADINITNR AN AT TINYG 3(2-2-5)

Natural Products Chemistry

Tas9a3ng Aftdardainaed n1suenliuiqns dnunizianiznisaitn-
Tnsaln®l qrinisdanin Audsisgseninelasssdneuazans nannisuasnguilunis
AUAFIMNAIEN IMNINHARS 831 TR wazRAdansTTHenR

Structures, biosynthetic pathways, purification, spectroscopic characteristic,
synthetic modification, and biological properties of natural products; structure- activity

relationships; principles and theory of drug discovery based on natural products; natural dyes

242744 \nizaslanzBunsduaziaiselfiseuuuaannins 3(2-2-5)
Organometallic Chemistry and Asymmetric Catalysis
Siaudngulans apsunlimsndin asuszneulanzdundd Aondlalnd
Banmsd Uffzenmsgaiuuaznisdmiuacsunan Uffsenlelnwalsind asndindn
waT 3501 sisalunsfumsnziuazaudedly nIdaAsITiLLLeaNNTRS Awesloiadl
TwugAsennsdansisd nisauanUfizenefinmeeslafiandiv waz sne3losladin
nMsFATITiETImIndunnilamesaneslaniiuaznisiden
Metal reagents; organotransitions; organometallic compounds; nucleophiles and
electrophiles; coupling and cyclisation reactions; isomerization; oxidation and reduction; catalyst
synthesis and reactivity; asymmetric synthesis; stereochemistry and selectivity; stereochemical
concepts in synthetic reactions; stereoselective and stereospecific syntheses; enantiomeric
synthesis
242745 Wt aNLALNISL AN NS 3(2-2-5)
Current Topics in Organic Chemistry
samafiiuatydeiduiaulaluenisndduwsd

Topics of current interest in organic chemistry
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Modern Inorganic Chemistry

Ufseuaznalneefinnad uwidneeslaseadondn aunnasiulaseadng
wan lassadeeeseesuds s iuasuimaneesianeeuds nguuounasem uaz
WANN1TYBIRITAFNN

Inorganic reactions and mechanisms; concepts of crystal structures; symmetry in
crystal structures; structures of solids; electrical and magnetic properties of solid materials; band

theory; principles of semiconductors

o

242752 inizasIagalunadlszand 3(2-2-5)
Chemistry of Applied Inorganic Materials

o/
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Inorganic materials and their applications; synthesis of inorganic materials from
reactants in various states; advanced techniques in the preparation of inorganic materials;
inorganic materials characterization and properties; advanced principles and applications in
catalysis; classification of bioinorganic materials and their medical applications; utilization of

inorganic waste from agriculture and industry

=

242753 A1SHNBNANKHVBINITDRUSE 3(2-2-5)
Identification in Inorganic Chemistry
Arsvendnealresatselunidiqgmailaaiunlasalnd 15w

Fansliloan-Afdaaunlngalnd Aandssunniufinglowuuaiunlnsalnd

Biannsauatuslouund dunsasnlasalnd sruuadnlasalnd wuaslnlnsalnd

uazARATIRIang
Identification of inorganic compounds using ultraviolet—visible, nuclear magnetic

resonance, electron spin resonance, infrared, Raman, and mass spectroscopy; X-ray techniques

32



(-4

242754 Lﬂﬁm‘mﬁmmzﬂﬁiﬂszqﬂm 3(2-2-5)
Ceramic Chemistry and Applications
uraAnfugisafulaseastondn dusuaenliifuantounazdon

unwdastundn nnaimun umnsinanmansuazmaluladifsadug annndndousiae

%9180 ANTRNI9NIEANLATNIARTIA ST LN AT e RN AR S N9 LAREY

n13ANnURY N5 AN e Bianmaefindsfin wRnEanW wazERnT

9ulAsaaEng

Basic concepts of crystalline structures; degree of disorder and defects in
crystals; scientific and technological developments in quality control of ceramics; physical and
chemical properties in general sequences for preparation, glazing, drying, and firing; modern

ceramics; electronic ceramics; bio—ceramics; structural ceramics

242755 wadiaflAunadaiunsd 3(2-2-5)
Current Topics in Inorganic Chemistry
o = A o A A & A a A N o
VIQ?JﬂWLmleﬂEI‘JﬂUL’iﬂQ‘VILUMVINHT@TWNWT?WN@M%VI‘EE

Topics of current interest in inorganic chemistry

242771 NHNU 1 1(0-2-1)
Seminar |
furwiznanaad hwindedaduiiaulaluilaqin vaansAuwolsl q 7
dl U o/ =}
Agadiasnuad

Seminar on topics of current interest or new discoveries in chemistry

242772 NHNUA 2 1(0-2-1)
Seminar I
Anunndganasnioadl Tuiadedaifendneiueiuise nie Briaus
ANNANIAHINMATY

Seminar on literature reviews or research progress in chemistry
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242788 INeRNUE 36 wiasfin
Thesis
a3 esAnINE A uefifaanszuaumsideagnaiivszuy ansufiu
s9u5ndeya N19ARITRdeya N13IRvinine EnUsRTUENY T LAZNITARNWNLNS
Creating new knowledge in a chemistry- related topic through systematic

research, data collection and analysis, full-text thesis writing and publication of the results

242789 INLHNUE 12 nsdagfin
Thesis
nMsaEasAnIHE A uefifaanszuaumsideagnafiuszuy. ansufiu
sausIndiaya n19AmIvvideya n139nvindneinusiuaNysol uaTnITARNNNEUNS
Creating new knowledge in a chemistry-related topic through systematic

research, data collection and analysis, full-text thesis writing and publication of the results
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7. AILSANANITATLRRINY (Key Performance Indicators)
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Widsanusan Chartarrayawadee, Chee On Too, Sukunya Ross, Gareth Michael Ross, Niyom
Hongsith, Anodar Ratchawet. (2018). Chemical Constituents from the Roots of
Lepisanthes senegalensis. Polymer Bulletin. Vol. 75, Issue 7, 3171-3187. (July)

Widsanusan Chartarrayawadee, Robert Molloy, Anodar Ratchawet, N. Janmee, M. Butsamran,
K. Panpai. (2017). Fabrication of poly(lactic acid)/graphene oxide/stearic acid composites
with improved tensile strength. Medical Technology. Vol 38, Issue 10, 2272-2282.
(October)
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Jitrayut Jitonnom, Wijitra Meelua. (2018). Data on electronic structures for the study of ligand
effects on the zirconocene- mediated trimethylene carbonate polymerization. Data in
brief, Vol 20, 1867-1869. (October)

Jitrayut Jitonnom, Robert Molloy, Winita Punyodom, Wijitra Meelua. (2018). The use of aluminum
trialkoxide for synthesis of poly ( E- caprolactone) and poly (8- valerolactone) : A
comparative study. Songklanakarin Journal of Science & Technology, Vol. 40. Issue 4,
854-859. (August)

Jitrayut Jitonnom, Supa Hannongbua. (2018). Theoretical study of the arabinan hydrolysis by an
inverting GH43 arabinanase. Molecular Simulation, Vol. 44. Issue 8, 631-637. (May)

Jitrayut Jitonnom. (2018). Data characterizing the energetics of enzyme-catalyzed hydrolysis and
transglycosylation reactions by DFT cluster model calculations. Data in brief, Vol. 17,

788-795. (April)
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Jitrayut Jitonnom, James R Ketudat-Cairns, Supa Hannongbua. (2018). QM/MM modeling of the
hydrolysis and transfructosylation reactions of fructosyltransferase from Aspergillus
japonicas, an enzyme that produces prebiotic fructooligosaccharide. Journal of Molecular

Graphics and Modelling, Vol 79, 175-184. (January)
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Phichaya Khamai, Pitak Nasomjai, and Chee On Too. (2020). Green synthesis and
stabilization of silver nanoparticles using Lysimachia foenum-graecum Hance extract
and their antibacterial activity. Green Process Synth. Vol 9,107-118. (January)

Nichapha Senamart, Jidapa Watcharakitti, Karnjona Atthawilai, Kwunkaw Phedluen, Pitak
Nasomjai, and Sirinuch Loiha. (2018). REDUCTION OF Cr6+ BY Fe304 AND Cr- ROLE
IN GLUCOSE CONVERSION TO HMF IN AQUEOUS MEDIUM. Suranaree Journal of
Science & Technology, Vol 25 Issue 4, 445-454. (December)
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Pornwimon Lomchid, Pitak Nasomjai, Somdej Kanokmedhakul, Jaursup Boonmak, Sujittra
Youngme, Kwanjai Kanokmedhakul. (2017). Bioactive Lupane and Hopane Triterpenes

from Lepisanthes senegalensis. Planta Medica, 83(03/04), 334-340. (September)
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Tipsuwan Wachiraporn, Promnoi Kanokarn, Lapinee Chaipat, Singsai Kanathip Pintha
Komsak, Wattanatorn Wiboon, Sanguansermsri Mondhon, Suttajit Maitree. (2018).
The innovation of functional foods in Asia: IFFA 2018 . Asia Pacific Journal of Clinical
Nutrition, Vol. 28, No. 2. 149-426. (June)

Anran Cheng, Rebecca Tyne, Yu Ting Kwok, Louis Rees, Lorraine Craig, Chaipat Lapinee, Mitch

D’ Arcy, Dominik J. Weiss, Pascal Salain. (20 18). Investigating Arsenic
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Contents in Surface and Drinking Water by Voltammetry and the Method of Standard
Additions. Journal of Chemical Education, Vol. 93, No. 11. 1945-1950. (September)
Stanislav Strekopytov, Will Brownscombe, Chaipat Lapinee, Dan Sykes, John Spratt, Teresa E.
Jeffries, Chris G. Jones. (20 18). Arsenic and mercury in bird feathers:
Identification and quantification of inorganic pesticide residues in natural history
collections using multiple analytical and imaging techniques. Microchemical Journal, Vol.
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T. Insaeng, N. Setthaya. (2019). Synthesis of Chabazite and Liottite from fly ash for adsorption of
methylene blue dye, Proceedings of the 11th Science Research Conference,
Srinakharinwirot University, Thailand, May 2019. 777-786. (May)

Naruemon Setthaya, Prinya Chindaprasirt, Shu Yin, Kedsarin Pimraksa (2017). TiO2- zeolite
photocatalysts made of metakaolin and rice husk ash for removal of methylene blue
dye. Powder Technology, Vol. 313, No.15. 417-426. (May)

Naruemon Setthaya, Prinya Chindaprasirt, Kedsarin Pimraksa. (2016). Preparation of Zeolite
Nanocrystals via Hydrothermal and Solvothermal Synthesis Using of Rice Husk Ash and

Metakaolin. Materials Science Forum, Vol. 872, 242-247. (September)
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