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1. Bandaldunaudiinszdunwdaingeaufiur e deiinun - azlasun s

wazmsEuAUNTaulaenangns

2. 913158UsEImMANgRIaNNNTTIEs U sl iAW

2.6 wwunsSuiidauazidisanmsanulusees 59

Imsinw 2564 2565 2566 2567 2568
WNY A WUU A 1
Srunusudn U7 1 5 5 5 5 5
U 2 0 5 5 5 5
WNY A WUU N 2
Srunusudn U 1 5 5 5 5 5
Ui 2 ) 5 5 5 5
WNY U
Srunusudn U 1 10 10 10 10 10
Ui 2 0 10 10 10 10
U 20(2) 40 40 40 40
AmIasdsamsiinm 2) 20 20 20 20
2.7 UUSTEUIMUANLKY
wY : WUUM
NUIATIB5U 2564 2565 2566 2567 2568
WNU A WUU A 1
A5TTULTENNTANY 600 650 700 750 800
WNY A WYY N 2
AsTTULELNSANY 600 650 700 750 800
WY ¥
ASIIULTENNIIANY 1,200 1,300 1,400 1,500 1,600
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WUIY . WUUIW

MUINTIYIE 2564 2565 2566 2567 2568

1. SUYAAINT 306 344 344 344 344
2. JuAilung 134 134 134 134 134
3. qUAMU 38 38 38 38 38
4. SURURANYY 219 219 219 219 219
59U 698 736 736 736 736

mnewe: Aldanedeiisied (gegn) 73,600 um (fdnn1AUnd)

2.8 s¥UUNISANEN
LUUTULS Y
wuuMelnanude Al unan
wuumsbnacudaunsnnazidsadudonan

a a o A ) .
wuumslnansdiannseindiludevan (E-learmning)

wUUNslnan B umesIin

OXKROOON

9 (s5)

O wuugasedv (Module system)

2.9 msiisuleunanisisey mihefn 5187991 uazUszaunisal waznsameilousey
PIUNMINYISY
nsigulaumheinuarsneivdulumudsenadudainende UNINYIY TN
301 nMsisulounanisiSeu wiein wazUszaunsel sedutndin@nw we. 2562 waziiudly
Wi (603
nsazauvaeia (Credit bank) WulUmudszniansznsaanisgaudnuineimans
3o wazuinngsu Feanmimsiidunussuuadsnheinssiugaufng w.e. 2562 uag

UseMANMIN1NEY TN

3. ningnIuazeIIaeu

3.1 nangns
3.1.1 S1UMNeRA TIURRRANANEAT
WU A vy n 1 36 wihgnn
WA A WUU N 2 litesnin 36 wein

TR liitfosnin 36 wwin
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3.1.2 laseasavengns
1) WU nuu n 1
INLTUNUS
2) WU A LUU N 2
NI ITIAY
mnmIvden liteenin
Inednus
3) WHU ¥
WAV IUIAY
wnmIvden litesnii
udNus
3.1.3 5983
WHU N wuun 1
Inerfiwus
30369964  ANgINUS
30359464 dununUnudia 1
Graduate Seminar 1
30359564 dAunududin 2
Graduate Seminar |l
WA N UU N 2
NI IVIAY

30359164 AL WUINTLAZWINNTSULAT

Frontier Chemistry and Chemistry Innovation

30359264 WALALTLATDIN DA NS UITBLATUINNTTU

Instrumental Analysis for Research and Innovation

30359364 Fswavmaluladasaumne

36

17
12

24

36

Research Method and Information Technology

30359464 duuunUeuns 1
Graduate Seminar |
30359564 dununUngia 2

Graduate Seminar |l

PUILAR
PUILAR
PUIBAR
PUILAR
PUILAR
PUILAR

PUIYNA

eranl

36 (0- 0-108)

Taitfunaenin

Talduniaenia

eanly

2 (2-0-4)

2 (0-6-1)

1 (0-2-1)

1(0-2-1)

1 (0-2-1)
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Mentinus 12 wiheina
30369864  Aneinwus 12 (0-0-36)
Thesis
LAY U
MATINIAY 6 Miehn
30359164 willwiLaruInnIsLALl 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation
30359264 wmediadaadesdied niuifouasuianssy 2 (0-6-1)
Instrumental Analysis for Research and Innovation
30359364  Isadsuazivalulagasaumna 1(0-2-1)
Research Method and Information Technology
30359464 dunuduia 1 1(0-2-1)
Graduate Seminar |
enfinus 6 miein
30369764  MUTNUS 6 (0-0-18)
Independent Study
MNATILaN

WA N LUV N 2 BAM @1u1savasnseus1eduntuvainivasnkiaingl 17 nieia
aa A a a a & ] 6 | 1 a
WU ¥ DanaUNsadenseus18Iv IurLInIvIaentlfInNIN 24 aedin

annsadentinnnguatviinn Melidedldsumnuiiureuinenasdiuinuinendnus

naalvnALidun3d iefin

30350164  LANBUNSENG WY 3 (3-0-6)
Theoretical Organic Chemistry

30350264  nmsfigatliendnuainnelasiasevesasaunsd 3 (3-0-6)
Structural Identification of Organic Compounds

30350364  Msenalnuiseneiidunsd 2 (2-0-4)
Drawing Organic Reaction Mechanism

30350464  AdMswaznagnsnIealdunIdduasIei 3 (3-0-6)

Methods and Strategies in Organic Synthesis



30350564  LANNARAMAISIIUYIR
Natural Products Chemistry
30350664  NITIATIEMTINGNWLAL]
Phytochemical Analysis
30350764  WonHASEIE1N
Phytocosmetics
30350864  nsuUssdugnsmIeiinm
Biological Activity Evaluation
30350964  LANBUVIOALTEN
Green Organic Chemistry
30360164  MITeLavinwIansBunIdlugaanssy
Organic Industrial Research & Development
30360264  FBUNIHUAZLALEN
Bioorganic and Medicinal Chemistry
30360364  nsduaTIzkazUTulTdlassaiasnansie
5I5UVIRA
Total Synthesis and Structure Modification of
Natural Products
30360464  aumMImtmaeiidunsgludagdu
Recent Progress in Organic Chemistry
nguAYLATBREANd
30351164  nilgailandvesTan
Physical Chemistry of Materials
30351264 wiltufuazaeaassd
Surface Chemistry and Colloids
30351364  LANAIWIG
Computational Chemistry
30351464 LAIAIDUAY

15

Quantum Chemistry

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

2 (2-0-4)

uein

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (1-4-2)



30351564

30361164
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NTIATIAN N THATUAS
Image Analysis for Advanced Materials
AuATIvTmaeiasEndludagiu

Recent Progress in Physical Chemistry

1 a a a =K%
AYUITIANBUUNTEY

30352164

30352264

30352364

30352464

30352564

30352664

30352764

30352864

30362164

wilofiundideluana
Molecular Inorganic Chemistry

watian1sigadiendnualdmsuasetiuvsd

Characterization Techniques in Inorganic Chemistry

wluadl

Nanochemistry

Tanuluatiunie

Inorganic Nanomaterials

wilgusluana

Supramolecular Chemistry
wuwesnAiBuaszauliana
Molecular Chemical Optical Sensor
wilvensaufizenddsiuslugaainssy
Chemistry of Heterogeneous Catalysis in Industry
nsssaUfnseIuly

Nanocatalysis

AunTvtmaeiieliunsdlutagiu

Recent Progress in Inorganic Chemistry

ngulvaTiliaTe

30353164

30353264

ASLYALTILATLAZNIEAIN

Physical and Chemical Separations
aa a
'JﬁVINLLiJﬂﬁLUﬂIﬁ/IiLSJﬂi

Mass Spectrometric Method

3 (3-0-6)

2 (2-0-4)

wuein
3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

whein

3 (3-0-6)

3 (3-0-6)



30353364

30353464

30353564

30353664

30353764

30353864

30363164

30363264

30363364

30363464
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Wuwesmaadlvihdmsunisiasisiemsuay
Fauandey

Electrochemical Sensors for Food and
Environmental Analysis

anRdmIuIAIILATIZN

Statistics for Analytical Chemistry
nsUseiuaun nluaitmen

Quality Assurance in Analytical Chemistry
wialulagnsiaTgidmsuiaiingin

Analytical Technology for Clinical Chemistry
WMATANITIATIZANTININ

Bioanalytical Techniques

LAIALATIZ LT

Green Analytical Chemistry
wadadoudedmiunsinmeidugs
Hyphenated Techniques for Advanced Analysis

SEUUNNS MasnlulRn1aAidmsz

Automation in Flow Based Method for Analytical

Chemistry

wialulagvadivaganipdmsuuinnssumiaad

Microfluidic Technology for Chemistry Innovation

AuiInmaeineseilulagiu

Recent Progress in Analytical Chemistry

naadvnAlinedies

30354164

30354264

30354364

nanUTINeIAanINaaILDS
Concept of Polymer Science

MsduATIERLaEMIAALUTNILATvRINeALLDS

Synthesis and Chemical Modification of Polymer

walulagnanadn

Plastic Technology

3 (3-0-6)

3 (3-0-6

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

S TeTanly

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)



30354464

30354564

30354664

30354764

30354864

30354964

30364164
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WAL STINN

Biopolymer

iliazinAlulagvodsns

Rubber Chemistry and Technology
WoRIDTRNANNNTIH

Industrial Polymers
nszvIuMITuzUweslumanadin

Thermoplastic Polymer Processing
TandaUsenau

Composite Materials
nsfigatiendnuaiuaznisnaaeuautAvesnadiues
Polymer Characterization and Testing
AMNAIREMAINEImERSuazmaluladnediueslu
Jaqdu

Recent process in Polymer Science and

Technology

napdvueditanmuazidemndsdanm

30355164

30355264

30355364

30355464

30355564

30355664

30355764

LATILALLATEFAATININ

Chemistry and Bio-based Economy
MsuUssUTnnauaslsandudinm

Biomass Conversion and Biorefinery
wilugaglaa

Nanocellulose

WASUNAUNUY Laznslduselosdainvaade
Renewable Energy and Solid Waste Utilization
mMassUfAzewazamdsiulugramnsuiadl
Catalysis and Sustainable Industrial Chemistry
ATAALIIFIITININ

Bio-based Surfactant

nsUgIRgnavnssy 4.0

Forth Industrial Revolution

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)

eanly

2 (2-0-4)

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)
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30355864  winnssugukuunegINadmiuanamnsuiad 2 (2-0-4)

Business Model Innovation for Chemical Industry

AIUNUNYDITHAIYN
SWAIVIUTENDUMITLAT 8 VAN LAIUNUNYAIN

AUSTE 3 MANKSN LIRS LAUSWAIVIVBIAIUIIU

\avsIiE 303 R AL LT
0% v A = gj A a
LaVINEVANY 4 neny  ulnidegaau
AYIHANANT 5 NEA NENIVY 6191l
= Ia Aa a6
1@ 0 Mg NN UANBUNIY
= Ia a a aa s
@Y 1 wngis  naudvedlaiEnd
1A 2 wneds  nguIvAetunse
A 3 weds  NauIvLAIIATIEY
e 4 Meie  nauIvInedes
A 5 NEAY  NFUIVATTININUALWANUTINN
AYTAANANT 6 weds  aRuveesgivIlunguin

tY v A = aa v a
WUTUENRANN 7-8 MUY UNFTNT18990

3.1.4 LEANILNUNISTANY

wunIAnyveslanlundngnsineimansumdada avieil Tulsazniaieuves

[V

N = &
UA5ANWI AU

WA N UU N 1
9 1_aemsfinwdu (First Semester)
NI sWauasdenedn whehn
(Muf-Ujus-finwn
feAuLeg)
FU9AY 30359464 | dunuIUude 1 1(0-2-1)
Graduate Seminar 1
WNYIINUS 30369964 | g INUG 8 (0-0-24)
Thesis
32 (Total) 9
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I 1 memsfawvans (Second Semester)

UUINIY saazTesein wein
(Muf-uus-finw
FEAULEY)
AUIAU 30359564 | duuuUgin 2 1 (0-2-1)
Graduate Seminar |l
Inednus 30369964 | ANeNANUS 8 (0-0-24)
Thesis
594 (Total) 9
o v .
N 2 mansAinendu  (First Semester)
PUINIY sauazdesnedn wuein
MQuf-Uua-finwn
EALLRY)
AINYIANUS 30369964 | AINGIANUS 12 (0-0-36)
Thesis
59 (Total) 12
I 2 meamsAnwvans (Second Semester)
NIV saLazdeTeian W8N
(Mu-UUR-Anwn
FenuLeq)
INIANUS 30369964 | AINGIANUS 8 (0-0-24)
Thesis
59U (Total) 8




WNY A LLuu N 2
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U 1 aensfnwdu  (First Semester)
NUINIU sWauasdeeivn nuwnn
Mu-UjuR-fnw
MIYALULDY)
TR 30359164 | LAdllunt LAz InnsuLAdl 2 (2-0-4)
Frontier Chemistry and Chemistry
Innovation
30359264 | wadiadupsesdiodmsuiseuazuinnssy 2 (0-6-1)
Instrumental analysis for Research and
Innovation
30359364 | 3973avinalulagansaume 1(0-2-1)
Research Method and Information
Technology
a9N 7
72 (Total) 12
I 1 mamsAnwans (Second Semester)
NUIAYN sWauardasneim nUWA
(Mguf-ufiR-Anw
fEnULeY)
AU1TIAY 30359464 | dunuUgn 1 1(0-2-1)
Graduate Seminar 1
I den 10
72 (Total) 11
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U 2 mamsfinwdiu (First Semester)
NUIATY sWauasdesedvn wWwin
Mu-UjuR-fnwn
MYAULBY)
AU9AUY 30359564 | @uuuUadie 2 1(0-2-1)
Graduate Seminar Il
WNYINUS 30369964 | INgINUG 6 (0-0-18)
Thesis
574 (Total) 7
Wi 2 mamsAnwane (Second Semester)
NUIAIY sWauavdesein miunn
(neuf-UfUR-Anweine
AULDY)
neInus 30369964 | e INUS 6 (0-0-18)
Thesis
7 (Total) 6
W ¥
U 1 aimnsAnwdiu (First Semester)
NUINIY sWauazdeseivn whehn
MQui-Uua-finwn
MYALLEN)
UIAY 30359164 | LadlkuintuazuinnssuLadl 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation
30359264 | wadadansesdiodmsuiseuazuinnssy 2 (0-6-1)
Instrumental Analysis for Research and
Innovation
30359364 | A579uazinalulagansaume 1(0-2-1)
Research Method and Information
Technology
I den 6
574 (Total) 11
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I 1 memsfnevane (Second Semester)

LN sanazTeseinn wein
Mu-UfUR-finw
fEAULEY)
A UIAU 30359464 | duuuvagia 1 1 (0-2-1)
Graduate Seminar 1
BalGhal 10 BuHenn
594 (Total) 11
o v .
N 2 mansAinenau  (First Semester)
UINIVY sauazTeTein vetinl
(Mg u-UjUR-Anw
EALLRY)
N 8 Menn
30369764 | MUTNUS 2 (0-0-6)
Independent Study
59 (Total) 10
o
Un 2 aemsAnelaty (Second Semester)
NIV saLazTeTein N
Mui-Uus-finwene
AULDY)
AINYIUNUS 30369764 | NULNUS 4 (0-0-12)
Independent Study
594 (Total) q

3.1.5 ABBUIYSIEITT

(L@NATUURNIYLAY 1)
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3.2 #o ana Muwmiuazaand@vese1nsd

3.2.1 MsdUsEdmangns

(1) UNEANINITELNA INFFT*

Ph.D. (Chemistry) University of Oxford, UK w.f. 2553

WAL (AT) PNANTAUM NGNS WA, 2542

WU (A3) PN INeFBYINN WA 2538

FUMENINIYINTG {H8AEnT1975E

NAUNINYINTT (LONETUUUNRLNELAY 2)

a Y] o ° F
Na\‘l"luVI"N'J‘d’lﬂ'ﬁ'luiiJU 5 ﬂ YDUNN (w.ﬁ. 2560-2564) UMU 7 LI

@YU IIUTZYIYU 3-2501-0013X-XX-X

AIBNUADULAY
sWaIn 3787391 FNNUMIIENA

30354159 | nallamsiigadiendnualdmivansetiunsd 3 (3-0-6)
Characterization Techniques in Inorganic Chemistry
wluipdl

30354259 2 (2-0-4
Nanochemistry
wilvaudeianetiunsd

30354459 3 (3-0-6)
Solid State Chemistry of Inoreanic Materials
Tanunluetunie

30354859 2 (2-0-4)
Inorganic Nanomaterials
nss3euizseunlu

30354959 2 (2-0-4)
Nanocatalysis
LATILLINTA

30359059 3 (3-0-6)
Frontiers in Chemistry
dununUugie 1

30359159 1 (0-2-1)
Graduate Seminar |
dunuUnugin 2 1(0-2-1)

30359259
Graduate Seminar |l
WITuazmaluladansauwme

30359359 2 (2-0-4)
Research Method and Information Technology
vetagiumaniieliunsg

30364959 2 (2-0-4)
Current Topics in Inorganic Chemistry
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o &
mssauaeuluvangnsil

PVGRLE! 9187391 JUMIn

30359164 | Ladiluwinilazuinnssuadl 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation

30352264 | mallAnsiigatienanualdmiuansetuvsy 3 (3-0-6)
Characterization Techniques in Inorganic Chemistry

30352364 | wiluwadl 3 (3-0-6)
Nanochemistry

30352464 | Tanunlueliun3d 3 (3-0-6)
Inorganic Nanomaterials

30352764 | pdlvainsisesufisenisnuslugnainngsy 3 (3-0-6)
Chemistry of Heterogeneous Catalysis in Industry

30352864 | NsksaUfizeunly 3 (3-0-6)
Nanocatalysis

30362164 | AnuATvmsaiielunsdlutagiu 2 (2-0-4)

Recent Progress in Inorganic Chemistry

30355164 | LALLALLATYINITININ 2 (2-0-4)
Chemistry and Bio-based Economy

30355264 | n1suUsguTnnanaglsandudinm 3 (3-0-6)
Biomass Conversion and Biorefinery

30355364 | ulluwaglad 2 (2-0-4)
Nanocellulose

30355564 | maissUFAzeuazanudiiulugramnssuad 3 (3-0-6)
Catalysis and Sustainable Industrial Chemistry

30359464 | dunuUndn 1 1(0-2-1)
Graduate Seminar |

30359564 | dununUndgin 2 1(0-2-1)
Graduate Seminar |l

30369764 | ulinus 6 (0-0-18)

Independent Study
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30369864 | Ineniwus 12 (0-0-36)
Thesis
30369964 | INGIUNUS 36 (0-0-108)
Thesis
(2) WNEMFIUAT UGB auUsEd1RIUTEYITY 4-1017-0003X-XX-X

D.Agr.Sc. (Organic Chemistry) Nagoya University, Japan W.f. 2542
.. (ATIBUVSE) unInenaeuing w.e. 2538

WU, (1AT]) URNINYIBNTANS W.A. 2533

AMUNUININNITINTG T99ANENTIA15Y

NAUNINIYINTT (LONAITUUUNINELATY 2)

HANUMSITIN1luTeu 5 U Sounds (W.A. 2560-2564) $1uau 22 1384

ASSNUFDULAN
svan 5187391 UIUNUILNR
30352059 | LATiBusENgud 3 (3-0-6)

Theoretical Organic Chemistry

30352259 | nalnufizealdunse 2 (2-0-4)

Organic Reaction Mechanism

6

30352359 | I5n1suaznagnsmaualdunsddunsiei 3 (3-0-6)

Methods and Strategies in Organic Synthesis

30352759 | M3danTeikazU Ul alasaas e sHani eI U@ 3 (3-0-6)
Total Synthesis and Structure Modification of Natural

Products

30359059 LATILLLINALN 3 (3-0-6)

Frontiers in Chemistry

30359159 AunuUne 1 1(0-2-1)

Graduate Seminar |

30359259 AuUIUUNR 2 1 (0-2-1)

Graduate Seminar |l

30359359 | A53dunazmaluladansaumne 2 (2-0-4)

Research Method and Information Technology
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30362159 | adianslulawnse 2 (2-0-4)
Carbohydrate Chemistry
30362459 | MyIRLskarRauIasdunIdlugnanssy 2 (2-0-4)
Organic Industrial Research & Development
30362959 | telagiumaaiidunsd 2 (2-0-4)
Current Topics in Organic Chemistry
assusevlundngnsil
Waiv 3839 FnNUMIIENA
30359164 | LAdLWIILezUInNTIULAL 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation
30350164 | LATBUVRENG U 3 (3-0-6)
Theoretical Organic Chemistry
30350364 | M13analnufAzeeiisunsd 2 (2-0-4)
Drawing Organic Reaction Mechanism
30350464 | I5n1suaNaynsNILALBUNISaLATIEN 3 (3-0-6)
Methods and Strategies in Organic Synthesis
30360164 | NMTITBUALIALIETBUNISlUNaNNTIY 2 (2-0-4)
Organic Industrial Research & Development
30360464 | AnUATIMInAiiBunsglutagiu 2 (2-0-4)
Recent Progress in Organic Chemistry
30359464 | dununUndie 1 1(0-2-1)
Graduate Seminar |
30359564 | dununUgn 2 1(0-2-1)
Graduate Seminar |l
30369764 | ulinus 6 (0-0-18)
Independent Study
30369864 | Ineniinus 12 (0-0-36)
Thesis
30369964 | Inenlinusg 36 (0-0-108)

Thesis




(3) ueanuM RuaSeudngur
Ph.D. (Analytical Chemistry) Monash University, Australia W.#. 2550
M.Sc. (Analytical Chemistry) Brock University, Canada .. 2541

28

WU (AF) PanIAlIMINgTdy w.a. 2531

FUMININIYING {HI8AanT19158

HAUNIIBINIS (LDNATLUUNULLATY 2)

o ¥ U o J
NaUMITINISIUTOU 5 U dounds (w.A. 2560-2564) 3117U 5 1589

@UUTEIIUTEII1TY 3-1018-0016X-XX-X

ATLNUADULAN
Waiv 183 IMUNLIEAN

nsaATzimaallagidaunlnsalnl

30355059 3 (3-0-6)
Chemical Analysis by Spectroscopic Methods
annansuLATIATIZY

30355459 3 (3-0-6)
Statistics for Analytical Chemistry
nsuseiununnluaiBnsen

30355559 2 (2-0-4)
Quality Assurance in Analytical Chemistry
N15UIMsIANSVRIUURN5ALl

30365159 2 (2-0-4)
Managing Chemistry Laboratory
wifesgiidulinstudsnndey

30365459 3 (3-0-6)
Green Analytical Chemistry
LRSI

30359059 3 (3-0-6)
Frontiers in Chemistry
AunuUudin 1

30359159 1(0-2-1)
Graduate Seminar |
Aunududin 2

30359259 1(0-2-1)
Graduate Seminar Il
Wdeuazmaluladansaume

30359359 2 (2-0-4)
Research Method and Information Technology
Msldenassaaiiaszit 1

30365859 2 (2-0-4)
Selected Topics in Analytical Chemistry |
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) &
misuaeuluvdngnsil

PN 518791 JUMIn

30359164 | WTWINTLaZWInATINLAL 3 (3-0-6)
Frontier Chemistry and Chemistry Innovation

30353464 | adfdmsuiniinsIzi 3 (3-0-6
Statistics for Analytical Chemistry

30353564 | MsUseuaunmlueinmen 3 (3-0-6)
Quiality Assurance in Analytical Chemistry

30353864 | LAdALATIZRELTEN 3 (3-0-6)
Green Analytical Chemistry

30363464 | anuinhmsaiinsiziludagiu 2 (2-0-4)
Recent Progress in Analytical Chemistry

30359464 | dununUndina 1 1(0-2-1)
Graduate Seminar |

30359564 | duuunUndin 2 1(0-2-1)
Graduate Seminar |l

30369764 | ulinus 6 (0-0-18)
Independent Study

30369864 | Ine1INUS 12 (0-0-36)
Thesis

30369964 | Ineniinug 36 (0-0-108)
Thesis

(4) uEIgEeITIo Ageu*

Ph.D. (Chemistry) Inha University, Korea .. 2552

WAL (A3) WINEFIYIHN WA, 2547
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30359164 AL UINT AU INNTTULAL 2 (2-0-4)

Frontier Chemistry and Chemistry Innovation

NSSEUSTWYIUINIG  MIATYNITIETETIA  wazwnAan1saseuinnssy
wanmseiiadey wdddesdmiunisduaseianseilagBazenn wlueivavnsussendld
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Integrated learning; creative problem-solving; concept of innovation;
principle of green chemistry; green chemistry for chemical synthesis; nanochemistry for
energy and environmental applications; zero waste concept; conversion of agricultural
waste into chemicals and energy; bioplastics; innovative biodegradable food packaging

material; chemical sensors for food and agriculture; organic chemistry of drug design and

drug action

30359260 wadladanesdledmividouazuinngsy 2 (0-6-1)
Instrumental Analysis for Research and Innovation
Amudtugawagnstinufoividumaianslieneiidueiede wedayiiada
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wiedaufalasuinnsnil-unaawnivsiives welaganssaudidnnsou

Advanced knowledge and hands-on training in analytical instrumental
techniques, UV-visible and fluorescence spectrophotometry, infrared spectrophotometry,

atomic absorption spectrophotometry, high performance liquid chromatography (HPLCO),
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gas chromatography (GC), gas chromatography-mass spectrometry (GC-MS), electron

microscopy

30359364 WNsLazwaluladasawnd 1(0-2-1)

Research Method and Information Technology

52 08UI398lUNSYININENINUS  NSIUKRUASYINATE MSATuA1SINY AS
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ﬁmmﬁﬂwﬁmmu‘i%’smmL.memgﬂLLUUmiﬁauiLLUUﬂmaiwﬁ?jﬁuLﬁm

Research methodology in thesis; research planning, research activity,
writing and presentation research proposal, ethnic for research; chemical safety,
academic presentation; searching chemical research reports from literatures and

databases; development of research skills in line with framework of *!st century learning

30359464  dununUn 1 1(0-2-1)
Graduate Seminar |
mnaueneyanaluitenaaiiiviuaiiannsasielona1sivning ms

Usgilluiinwensilausuaznsnautadnaiy Inkiin1susseneiaelaeing nssuldey 1n3dy

WrolnInemans
Individual presentation in current chemistry topics from journals or

academic papers; assessment of presentation skills and answering questions; special

lecture by guest speakers, researchers or scientists

30359564  dununUnen 2 1(0-2-1)
Graduate Seminar Il
maiiaueTsyanalutenaaiiiiuaivannsmsvielenansivinislagly

donAnediutelunsinide msimuvinyen15An N1SAABIATIET  MSARTIYTINNTT Lay

NsAALTUIRNTIL IlrinsuTTEIelAYlaeIneINTTULTEY NI wsetnInemans
Individual presentation in current chemistry topics from journals or

academic papers which are related to graduate student thesis, development of thinking

skills, critical thinking, Integrated thinking, innovative thinking; special lectures by invited

speakers, researchers or scientists
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30369964 Inednus 36 (0-0-108)
Thesis
msﬁmumﬂm@,mmﬁ%’a ATINUNIUIIFIEUNIIU msﬁmum{]mmmmz

TUsrasAnITITY NISAMUATINITIEY NMSEUBAILATINITIAEY MIARTUNTITEMEAIUAR
A51959A N1TUTEIIARALAZNITIATIZING NTAUATIZING NITIVTAINE N1TONBINAIIUVDY
founazmadouenansdnadinusyuuanna  madsudiinednusiuanseenisesiruii
ﬁﬂe??ﬂsum;:ifuaul,t,asmmzﬁmﬁ’msﬁumiﬁﬂm ﬂﬂiﬂismaaﬂﬁmmimﬂLéﬁwmﬁwuémﬁau
unpddeifodiemeunslunsaismaivnng nslaueTIBUNTITEMsUInalunIs
Ui mINTUILIYIR 2585550 IUNNSHEUNTNAIUNITIFINTS

Formulating a research problem; literature reviews, research aims and
objectives; research methodology; research proposals; conducting research with
creativity; data processing and analysis of results; discussions; citations and international
bibliographic systems; writing a thesis that express the author's profound knowledge and
suitable for study level; compilation of knowledge from the thesis to write research

articles for publication in academic journals; oral presentation in international

conference; ethics in publishing academic works

LW A WUU N 2)

30369864  Angnlnusg 12 (0-0-36)
Thesis
n1sAuAdgnInIsINe AINUNIUITIUNTTY nsfuaIRLNeLAE

TrUsrasAn1TITY NISAMUATINITIEY NMSEUBLANLATINITIRE MIARTUNTITEMEAINAR
A39ETIA MIUTTUIAHAUAZNTIATIEVNG NITAUATIEVNG N1FINTAING N1TDINBINAUYBN
founazmadouenansdnadinnuszuuana  maleudiinednusiuanseenisesiauii
Andsesidounanmnzantussdumsfing  msUsznassdanudinadrinednusuindo

UnANITE I aHE WS lUTENINIININTT nsdauesigunsAuaidelugliuy

LWamasvsaurnalumsuseyuivinis A58s3sulunIseLnINaUNIIYINIg
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Formulating a research problem; literature reviews, research aims and
objectives; research methodology; research proposals; conducting research with
creativity; data processing and analysis of results; discussions; citations and international
bibliographic systems; writing a thesis that express the author's profound knowledge and
suitable for study level; compilation of knowledge from the thesis to write research
articles for publication in academic journals; oral presentation in international

conference; ethics in publishing academic works

WL )
30369764  UTNUS 6 (0-0-18)

Independent Study

M3fuat Mamaassiiaenndefumiuaulanelinisguaree1assi
Unwuaziwmsnhsnududstn  maFeuGssdusiuuvnuinusiuanisenisesdauiedng
winsdluSedviiniside Anufnwuudase waganuausaluniswansauAndiy  nnsdey
D UYDYNTALAULALNZTINITA

Researching; experiments that are aligned with interests under the
supervision of an advisor and authorized agency representative; composition in the
form of an independent study that expresses of knowledge in the research subject.

independent thinking and the ability to comment; clear and compact writing

VNI LEDN

WRL N WUU N 2 17 aein
WEIL % 23 ein
30350164  AIBUNIENGUY 3 (3-0-6)

Theoretical Organic Chemistry

unAniiugiuredlasads awslowndl sUuuunalnuARsolwaiuns Ay
Joslwau)ise1vesansdunid aussousmsifeniinu)isen Ufaseelidunse

Fundamental concepts of structure; stereochemistry; mechanistic pattern

in organic chemistry; reactivity; reaction selectivity; organic reactions
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30350264  Msfgatlenanuain1alATIasNveeaNsaunse 3 (3-0-6)
Structural Identification of Organic Compounds
nswlsrauagdnsendeyansaUninsalnUdmsunistudulasadiaves

GUEOINTEL
Interpretation and analysis of spectroscopic data for structural

identification of organic compounds

30350364  MInenalnufisealisuvse 2 (2-0-4)
Drawing Organic Reaction Mechanism
wannsMaLazndsuuaninisivavesdidnaseuvesnalnufizeedidunisn

dAry wavnalnuisenaiiluag lunsasedilutagdu
Concepts of drawing and writing of the electron flowing of important

organic reaction mechanisms and new reaction mechanisms presenting in current
chemistry journal

30350464  BNsuaznagnsnIaldunIddnasIsi 3 (3-0-6)
Methods and Strategies in Organic Synthesis

b=} £ 6

aa Ao o aaa LY d aa & a
aﬁmi‘v]mmy,LLangmmwaﬂﬁiGﬁuLﬂmaumammiww LL‘U’J@@IU?’I’W@@ML‘UU
o ¢ aa a6 aaa aa aca v o A o
ANTAUAINTNATILAUDUNIY ‘UQﬂifﬂLﬂll@u‘VlﬁEWlVluﬁllEJ"\]'mD'ﬁﬁ'ﬁLﬂiJsLu{]ﬁ]ﬁlUu
Key methods and reactions used in organic synthesis; concepts of
strategy in designing syntheses of organic compounds; modern organic reactions

presenting in current chemistry journals

30350564 AANARAUNEIINYIR 3 (3-0-6)
Natural Products Chemistry
M3FMUNUTEAN NTEUILMSARA NsLen wagnsviliuTgrisvesansran s
FITUYIR

Classification; extraction; isolation and purification of natural products
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30350664  NITIATITATINGNWLAL] 2 (2-0-9)
Phytochemical Analysis

MIAATRBIRUAMLALTIUTINMYesE TN AT mTUNISAIUANAMA N

Qualitative and quantitative analysis of phytochemicals for product

quality control

30350764 wWonwiAesd1eN 2 (2-0-4)
Phytocosmetics
nAnfaTsssuaTidluasesdenuaremmsiasy nssenurandae ns3se
WA LAYNNTATUANAMAINYDINGNHATDIHD
Natural products wused in cosmetics and supplements; product

formulation; research development and quality control of phytocosmetics

30350864 maﬂsmﬁuqm‘émﬁamw 2 (2-0-4)
Biological Activity Evaluation
Mé’ﬂmiLLa33’%mwmaa‘uqmémw%amwim%mmmwLLazL?zjw%mmmaqmiaaﬂ

qvisdmsulflunandnsiedosdiens omnsiEiuaunIw wagen
Principles and qualitative and quantitative methods for biological

evaluation of active ingredients for use in cosmetic; health supplements and medicines

30350964  LAdBUNIGATL? 2 (2-0-4)
Green Organic Chemistry
UAseneiiduviduuudiden  elavesiwhazats  uwarToudiilufingde
Auwnndon slinvewiissufAzenivaonfouaztinduunldlmlle
Green organic reactions; environmental-friendly reagents and solvents;

nontoxic and recyclable catalysts
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30360164  MITeuazimuansdunIdlugnainngsy 2 (2-0-4)
Organic Industrial Research & Development

MAIBunIgniAnen wdssgnaldlugnamnssy

Potential organic chemistry research relevant to industrial applications

30360264  WIBUNITUAZLALIEN 2 (2-0-9)
Bioorganic and Medicinal Chemistry
nseenkuUkAzLIeTl  MsUsullassaiansiukuuen  AUduNUS
sewhdlassadanargrsmednnmuesen viavediumaes wnuedduresen slinvedlusind
Design and development of new drugs; modification of lead compounds;

structure activity relationship of drugs; receptors; drug metabolism; prodrugs

30360364  MsdaATzvikarUTulTalasaasanInand s ssuena 3 (3-0-6)
Total Synthesis and Structure Modification of Natural Products
mMsleTgimsdaaneiamsuuudoundu  msdanseimanivesluianaiii

arwdudiou wdnsuetsssnR wazennansssuiiflassadlidudounasiine Wuazemsis

Tunsufundsulassadmnaaiivemwdndausisssunidiodfiuniseengrsniadinin
Retrosynthesis; complete chemical synthesis of a complex molecule;

natural products and drug from simple and commercially available precursors; method

and strategy for chemical modification of natural product to enhance biological activities

30360464  uinmaaiisunsdlutagiu 2 (2-0-4)

Recent Progress in Organic chemistry

adesns 9 fvuats  waganufvihlumstauiesdaudmuaibunid
wadiamsdaasziuazmieneill 9 maliussgndldlunside uazmsysanmaiile
A59uTnNT T

Current topics and recent progress of knowledges in the area of organic
chemistry; current synthetic and characterized techniques; applications for research and

Integrating to create innovation
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30351164  LelgeidEndvetian 3 (3-0-6)

Physical Chemistry of Materials

Tassaiauagiinsdunnzivesiigady fuandsulossu fussUjizen ua
Yamdonsiu  msunsludan nsgedulufamunluiiisnguy mswanivdeulesey iafilvlihly
GHUPPATGNIGIN Qﬁu‘w‘wamam%uazﬁlaumam%a\‘mismumimﬁli/\lﬂﬂ wadilemaarndeany
oy UsyAvBnmmnsgamamansuasmaniiliihvensedidomds  madeufitenTiewus
LazRALAAnSTRIUATIULALAY wanusueiundd

Structure and synthesis methods of adsorbents, ion exchangers, catalysts
and permeable materials; diffusion in materials; adsorption in nanoporous materials; ion
exchange; solid-state electrochemistry; thermodynamics and kinetics of electrochemical
processes; fuel cell and substainable energy; thermodynamic and electrochemical
efficiency of fuel cells; heterogeneous catalysis and kinetics of surface reactions;
inorganic membranes
30351264 wiiufuaznoaaoss 3 (3-0-6)

Surface Chemistry and Colloids

sinuarlnssadesiiuimonds audimaniuagisnsimszilasaiiees
VoI ﬁ]auﬂ’lﬂmgLLazqmﬂwaﬂ’]ﬁmi“‘U@ﬂﬂ’]i@(ﬂ"‘?fU‘Vl’]x‘iLﬂﬁLLa%‘WNﬂ"lﬂﬂ’]‘W STUUADARDYA
Jowiu Useqlussuuaeanoed enuiafisvesnsansesansanuseiin mainluiged Sifadu
wazlulasdiladu

Types and structures of solid surfaces; chemical properties and structural
analysis methods of solids; kinetics; thermodynamics and statistical mechanics of

chemisorption and physisorption; Introduction to colloidal systems; charge in colloidal

systems; colloidal stability; surfactants; micellization; emulsion and microemulsion

30351364 LAdlAui 3 (1-4-2)
Computational Chemistry
nmsmlassaisivnzavedinanaasdurisuazandedousngimani

A Mseenkuulianamenauianes nMsinugaulinQunamansuazIaumMansues

Tuana MR TetayanlannnsAuIniseRunguiaie
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Determination of the optimal structures of organic molecules and
complexes using computational methods; computer-aided molecular design; prediction
of thermodynamic and kinetic properties of molecules; analysis of data yielded from

different levels of theory

30351464 LATIA2DUF 3 (3-0-6)

Quantum Chemistry

o a a = Aa a & o aa s s

VANNITVDUAULTING Y TEUVUNUNAEBLANATOU NANNITVDIIDFINTINBIN
lpssasns Bdnvsedinvetluianasgsdis nguiiaudueus nguijpesivadsluana ngud
gNLNALATNIAALUAS LLiﬂismﬁﬂmaqa

Principles of theoretical chemistry; multi-electron systems; principle of
Hartree-Fock method; electronic structures of simple molecules; valence bond theory;

molecular orbital theory; Huckel theory and its modifications; intermolecular forces

30351564 mﬁm’wﬁmwmai’a@%’juqd 3 (3-0-6)
Image Analysis for Advanced Materials

mq‘wamaqmaﬁﬂmwmaﬁuﬁﬁa@ WY WATAlATIEIUNTIMEAYeITaD
QavssAiussesnon qanssAtBidnasou nAnManiiEdnd uazeansimioynafpFoas
FWINTUATIERNNEBANFeE193 g [Tl slanIzNILa danesNINeARLRILADS
Theoretical study of material surface imaging techniques such as drop
shape image analysis, atomic force microscopy, electron microscopy, X-ray

crystallography, and single particle fluorescence microscopy; Image analysis of actual

data by using specific software with corresponding computational algorithms

30361164  avumIvtmaeiligadndlutagdu 2 (2-0-4)
Recent Progress in Physical Chemistry
Fadesneg Tiviuady wazaudnvthlunsiauduweiidadidnd sl
ﬂﬁzqﬂmﬁlsﬁumﬁé’f& LLaSﬂ’]’iUﬂ’ﬁm’]ﬂ’l’iLﬁaﬂ%’l\‘lu}J’mﬂﬁu
Current topics and recent progress in the area of organic chemistry,

applications for research and integrating to create innovation
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30352164  iaflefiuv3diaduians 3 (3-0-6)
Molecular Inorganic Chemistry
wiveIsIgnanLaEs NI INETY  wilvesansusenoulaoesiudy  nalnns
Anufisewesansusenaulreeshiudu inlvesansusenoulansdunse Ladodun3ddadanin
Chemistry of main group and transition elements; chemistry of
coordination  compounds; reaction mechanism of coordination compounds;

organometallic chemistry; bioinorganic chemistry

30352264  wiadlan1siigadiendnualdmiuansetiunie 3 (3-0-6)
Characterization Techniques in Inorganic Chemistry
a ¢ £ [ a a 6 U a a 6 a =
mingﬁ]maﬂaﬂwmaﬁﬂizﬂa‘uauumaLLama@auuma LW@UﬂﬁLUﬂIVl'iﬂIﬂ“LJ
wellndianeseululasaln? madansiesgisiesdiond
Characterization of inorganic compounds and inorganic materials;

spectroscopy techniques, electron microscopy techniques, X-Ray analysis techniques

30352364  ulwpdl 3 (3-0-6)

Nanochemistry

Tnssedanavaudifawingg  vestanuily  audhfituturuauasglsn s
fuesioyniaululasiimaad msduaneilaenismuguania U1 uagiuia wadans
figathiondnual auiFmlun1sswisefituturnauarsuisesoymeuily

Structure and various special properties of nanomaterials; size and shape-
dependent properties; synthesis of nanoparticles by chemical method; size-, shape- and
surface control synthesis; characterization techniques; size- and shape-dependent
catalytic properties of nanoparticles
30352464  Jaguilueiluvig 3 (3-0-6)

Inorganic Nanomaterials

laseasne audd nsdunsiet msgatienanual wasnsusvendldian wily

Usznnanag  daquilulane  Jaguilulaveeenlyduazarsnwinh - Jaquiluidiasvewdu

aaRUsEnaunan Taquilulassasiagngy Januilueliunidaus Nuraula
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Structure, properties, synthesis, characterization and applications of
various inorganic nanomaterials; metallic nanomaterials; metal oxide and semiconductor
nanomaterials; carbon-based nanomaterials; porous nanomaterials; other interesting

nanomaterials

30352564  LAlgUsIluana 3 (3-0-6)
Supramolecular Chemistry
1Y) aa i = ¢ I a ) o = ]
gupshsensevinluana aillaad-inad  nswSeulaanalaaddmivdamiles
wAnlooou LLaulaaauLLaﬂmaanuw%ﬁ NTTUIUNSLTATN-LOAUINUE IDNNIUAWENSUAN Y
gunsnsensenInluana lananssny
Molecular interactions; host-guest chemistry; preparation of host
molecules for binding cations; anions and organic molecules; self-assembly processes;

physical methods for studying molecular interactions; molecular logic gate

30352664  wuwaIMInAiBuasseauliiana 2 (2-0-4)

Molecular Chemical Optical Sensor

luanasiwumesuasluanawu el BUAVBULULDITNIUATILT e
wanmMsiugIuvesanvsalnlidauas ATTUIUNSINEWBIEaNATEU  NITUIUNIINISEE
NS wagnsdsunlamdinuuuudunigluluena

Chemical receptors and chemical sensors; types of optical chemical
sensors; basic optical spectroscopy; electron transfer process; energy transfer process

and other electronic transitions in molecule

30352764 ATveINTSISU AT IS lugnainns sy 3 (3-0-6)
Chemistry of Heterogeneous Catalysis in Industry
WINUAITeIISIURISeTIoNUS  nalnmsiinuisen  anudwe uas

AuasUisen sliaven1sgadu nseenwuudwsIuisen nsgadediuisndesialuns
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SUgisen msseuiselaslavensiudty n1sselisenvewdense  nsiseufisenseend

nszvumsseUfiselugeamnssy  Ujisenmsiulalasiau  UfAsensendnduvesdanu

UfATemsuussuTwaa
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The surface chemistry of heterogeneous catalysis: mechanisms; selectivity
and active sites; adsorption types; catalytic design; catalyst deactivation; transition metal
catalyzed reactions; solid acid catalysis; redox catalysis; industrial catalytic process;

hydrogenation reaction, alkene oxidation reaction, biomass conversion

30352864  mskssUfseuly 3 (3-0-6)

Nanocatalysis

LIAaNTsSeUAselaeduseuisenunly msduaneikasnisiigatiendnuel
miswiseunly fiswiseunludmiugraivnssuniiuasalyinim WAL ToLNAS
Ufisenssdlaeuas n1siseufisenuuiansessu

Concept in nanocatalysis; synthesis and characterization of nanocatalysts;

nanocatalysts for chemical and biochemical industries; fuel cells; photocatalysis;

catalysis by supported nanoparticles

30362164  avumvtmaeiietunidlulagiu 2 (2-0-4)
Recent Progress in Inorganic Chemistry
Fadosng ivuaie wazanufvihlunsiaudueiiotunid
M3Uszgndldlunside wazmsysannsiieaiisuianssy
Current topics and recent progress in the areas of organic chemistry,

applications for research and integrating to create innovation

30353164 NSO NLTLATILAZNIBAIN 3 (2-3-6)
Physical and Chemical Seperations
NENNITV0IIBNILNLALDIAEANLANANTRIENTAN NN A MLAZENTR N9

wilvasans lasuninnsfluuunnge Sianlasinsda warisnisana
Principles of separation methods base on physical and chemical

properties of solute; chromatography, electrophoresis, and extraction methods
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30353264  FoneuaaUnlasiueg 3 (2-3-6)

Mass Spectrometric Method

nannsveILEAUNLlASILAS aaﬁﬂizﬂamaqm%umaamﬂimﬁma% [k
genuuuiAesilowazmailn nadansredouvesdiuiinsed (MS/MS)  Tasulasnsmiilves
wia-uaaaunlasues (GC-MS) Toyauazn15insen N1sUseenaldauaueige

Principles of mass spectrometry; components of mass spectrometer;
instrumental design and techniques; tandem mass spectrometry (MS/MS); gas

chromatography-mass spectrometer (GC-MS); data and analysis; applications

30353364 Fuwesmaedlihdmiunmsinszdemisuasdwindoy 3 (2-3-6)
Electrochemical Sensors for Food and Environmental Analysis
wdnnsmaaiilnil ssdUsznevreunsedle 3Fnsziilddmsudueaing

il uagnsUszgndldmeiuesLardaadey
Principles in electrochemistry; instrumental components; analytical

methods for electrochemical sensors; food and environmental applications

30353464  @RdmIuAlIASIEn 3 (3-0-6)

Statistics for Analytical Chemistry

ANAAYURIARALUUNINATIATIZY Gﬁa;ﬂaLLazmiﬁ’m’fw NINAFRUALLRFIY
adanldlunmamanngimanzalunsiesed TAsdeumessu Tunsmanuies Ay
gndies ATndninnsnsadn msusziununm waznsldivsunsudisagulunisieszideya
N9ENA

Essential of statistics in analytical chemistry, data and replication
measurement; hypothesis testing; statistical method used in parameter optimization,
calibration curve construction, determination of precision; accuracy and detection limit

in quality assurance; use of computer software program for analysis of statistic data in

Analytical Chemistry
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30353564  MsUseriuamnnlueinmsIes 3 (3-0-6)

Quality Assurance in Analytical Chemistry

wénmsmluresmsUsziuganm msmanuliuueuvesnsia msaoundy
o nsmsraaeumuldlavedis msldiandedeiuses msnaaeuANtgY  STUUAMAN
HosURTRNIIUIIATIIL  ISOMEC 17025 SauviauuinwUiiifid1dsy (EURACHEM, GLP,
CITAC, AOAC, ICH)

General principles of quality assurance; Measurement uncertainty;
Traceability; Method validation; Certified reference material; Proficiency testing and

ISO/IEC 17025 including some Guidelines (EURACHEM, GLP, CITAC, AOAC, ICH)

30353664  wAlulagminsgidmiuniingiin 3 (3-0-6)
Analytical Technology for Clinical Chemistry
ndnmstuguieiuededin feghameedin arsdmatinm Fne

maniladdn gunsalnsrafauuunnmnifiensidedemanatin

Fundamental of clinical chemistry; clinical samples; analytical methods

for clinical chemistry; portable testing devices for clinical diagnostics

30353764 WMATANITIATIZANTININ 2 (2-0-4)
Bioanalytical Techniques
WANNIT Nud] Y0INMTIATIBATIUSIUE MU ITIIaNa wazansiiieatos
fuadiTiasng q fensesdienaviaiingsi
Principles and theory for quantitative analysis of biological molecules and

biotic in biological system by analytical Instruments

30353864 WATRLASIEELTE 3 (3-0-6)
Green Analytical Chemistry
WALANISATIVIAAEATINIUADWASIUAIDENT AL UUAIDENABETLATIT
< a o Ql v %) Y a Y o v d‘ G [ 124 % wa
Julinsivdwngen mMsadalegldUSuadvhasaetsenaavselild svuudnludfuasssuy
lulaslnneaszunlada NandSuiameadonazannisiondsnulunisinsed nsinn1suadde

wuveaulatluszuuImszy Inensuinnduun ol iansvinlvaanasaly
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Direct measurement techniques without sample pretreatment; sample
pretreatment using environmentally friendly chemicals; extraction techniques with low
consumption of solvent or solvent-less techniques; automation system and micro total
analysis system to reduce waste and power consumption in analysis; on-line

decontamination of analytical waste in analysis system by recycling or degradation

30363160 wiadaidonsodmiunmsiinnesitugs 3 (2-3-6)
Hyphenated Techniques for Advanced Analysis
ndnmsveanafiadeudessnidasninnanfluazanlnsums Wy A3

Tasulasnsvivesuia-unaaunlnsalnd (GC-MS) i3adlasunlnnsnAvesvan-

wiaadnlngalnd (LC-MS)  indesdudnfinddmdananau-waaalnsiwes (CP-MS) uay

w3edlasulnnanflvesman-dudnfinddmdanatau-waannsalng (LCICP-MS)

Principle of hyphenated technique between chromatography and
spectrometry; gas chromatography-mass spectrometer (GC-MS), liquid chromatography-
mass spectrometer (LC-MS), inductive coupled plasma spectrometer-mass spectrometer
(ICP-MS),  liquid  chromatography-inductive  coupled plasma spectrometer-mass

spectrometer (LC-ICP-MS)

30363264  msieTgikuulnadaluliniaaiiiesz 3 (3-0-6)
Automatic Flow Based Methods in Analytical Chemistry
NANNSuaTNOBUaINIessndnludd  msleszvikuule saRUsenau

A o« s a a ¢ a A s

Lﬂi@ﬁll@LLaSQUﬂimLaiﬂJﬂJmizUUmi’JLﬂi’meUUVLMa“UumG]N 9 nseRNLUULLTLNaAN

wanvany wagn1suszgnalinieinuaiiiiages
Principles and theories of automation techniques; flow based methods;

instrumentation and accessories of automatic flow analysis methods; flow manifold

design and applications in analytical chemistry
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30363364  wialulagvadluaganiadmsuuinnssuniaad 3 (3-0-6)
Microfluidic Technology for Chemistry Innovation
pdnnsiuguieatumeluladvedvagana  nisadugunsainsatavesiva

@ma  MylegimnegUnsaivesivasana  winnssunaeiififendesiumaluladueslva

801

Fundamental of microfluidic technology; microfluidic device fabrication; chemical
analysis using microfluidic device; innovation in chemistry associated with microfluidic

technology

30363464  avufiInihmaLeTiaseilutagiu 2 (2-0-4)
Recent Progress in Analytical Chemistry
Fadesng o Aivuady wazamuivihlunsiaudwaiiessd walanis
Apsgilng q dusunIsiaTIzRIaadl LLazmsmmwmatﬁaﬁ%ﬁaui’mﬂﬁu
Current topics and recent progress in the area of analytical chemistry; new

and emerging analytical techniques for chemical analysis and integrating to create

innovation

30354164  WEANUDNINYIAEATNOAUDT 3 (3-0-6)

Concept of Polymer Science

nsi3ende MsulsUssamvesedwed nalnmaedl UfAsenseioumediues
fuszuazussssindlana dniinluenauaznisnszaetmiinliena nsdesiily Twana
gaunIns AT duguinet lassasndnveamediues n1siigationanualveanediues

Polymer  nomenclature;  polymer  classification;  polymerization
mechanisms; polymerization techniques; molecular forces and chemical bonding in
polymers; molecular weight and molecular-weight distribution; configurations of polymer
chains; thermal transition; morphology; crystal structure of polymers; polymer

characterization
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30354264 NsFUATITILAaENMTAALUSNALvBINDRILDS 3 (3-0-6)

Synthesis and Chemical Modification of Polymer

NSUUIUTELAT NAlAMLAT LAaLIAUNAAIENIURINTEUIUNSELATIEINEAILDS
Fddrysineg 1ud wedwelsiedunuudy (ravuiw) anlausifa (53u67) lessilin lasaimudy
waslanedwalswdy anvvsmediuelswdunuuUan @15avaly wIIuany Lwavdiatu s
falUasaaiivasnediues

Classification; chemical mechanisms and kinetics of various types of
polymer synthesis, step-reaction (condensation), radical chain (addition), ionic,

coordination polymerization and copolymerization; Polymerization conditions, bulk,

solution, suspension and emulsion polymerization; chemical modification of polymer

30354364 wialulagwanasin 3 (3-0-6)

Plastic Technology

waaRnuaznaERndagaaen1eInmn lassaialuana  AuaudEnianieam
waziiana answniluavansiiuussdmunanain narafnrend s nszuiukasiedesielunistu
sunanain waznsthluldauvesmaiasn

Plastic and biodegradable plastic; molecular structure; physical and
mechanical properties; chemical and additive of plastic; plastic compound; process and

machinery of plastic and applications of plastic

30354464 WORALLBSFINN 3 (3-0-6)
Biopolymer Polymer
anudilossuinafunediwos@inm msduuntszan lassaiemand auld
NNNYANNLALLAT NFAALUININAT N1TEBEEAENITININ NS LTI UVDINDALLBSTININ
Introduction to biopolymer; classification; chemical structure; physical and

chemical properties; chemical modification; biodegradation, applications of biopolymer
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30354564 willazinalulagvedens 3 (3-0-6)

Rubber Chemistry and Technology

PETINTIRLAzENAUATIEY  advesnsiamlud  nsldansinusslunisua
ansene LedesdnsuasaialunsuUssuens Tasseluana audBmaaiuagynanienmues
graazHanAuIng1e warn1sihlulgUsElorive1e19essHALar s Nd AT s

Natural and synthetic rubbers; chemistry of vulcanization; uses of
compounding ingredients; processing machinery and methods; molecular structure;
chemical and physical properties of rubber and rubber products; and applications of

natural and synthetic rubbers

30354664 WoRLDTYNAIMNTIX 3 (3-0-6)
Industrial Polymers
mMidauesizt maude  lassadauthnernisihluldenu  vemedwesnllu
a aa a a a s a [ Aal a
REINNITN  WoADOaNU woddlniulazlanediues ﬂﬁ@I’iLLazﬁ/\lqaais wodlues wedlila-
P5TAN wazNYITDY pzATaNNEAILDS wodlolinuazlolin wodloawmes wedasuoLus
a a a a 3 a [
WoRYILSU Nedesy leoauawas watlulanediwes
Principles of polymerization; commercial process; structure; properties
and applications of the significant industrial polymers, polyolefins, polystyrene and
styrene sopolymers, chloro and fluoro polymers, poly(vinyl acetate) and related, acrylic
polymers, polyamides and polyimides, polyesters and polycarbonates, polyurethanes

and polyureas, ionomers and photopolymer

30354764 mzmumaﬁugﬂmaﬁmwmaﬁa 3 (3-0-6)
Thermoplastic Polymer Processing
MﬁﬂﬂﬁiﬁuEULwaﬁmwawaﬁﬂ LLazmiﬂizqﬂmﬁ%ﬂizmumsé’mmuﬁugﬂ
ﬂizmumiﬁugﬂimschuﬂizmumsé’mhuﬁﬁugﬂ mi?z’fugmﬁuia A9y ARy AsiUIAY
mstugUfBeNSeu Matuzluunadh n13datusy nsrUILNstugULUUIG WL
Fundamentals and applications of polymer processing; extrusion;
extrusion-based processes, fiber spinning, netting, coating, blow molding; thermoforming;

compression molding; injection molding; rotational molding
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30354864  dAReUsENBU 3 (3-0-6)
Composite Materials

o

TanARUNOAAIIMINTIY FUFIUINYT NTTUIUMINER NMsuUTIUNILAT aud?
wazsigatiienanual sysuv LA feRvesIoenLUUTTidn vz YeInDNNDAN
NaNsEVIUYAnAdeN waznsihlulszendld

Engineered composite materials; morphology, chemical production,
chemical processing, properties and characterization; nature and advantages of unique

composite designing; environmental effects and applications

30354964  nsfigatienanualaznisnaaeuandRvenediues 3 (3-0-6)

Polymer Characterization and Testing

nsduATIzY 1Assas wazautAvesnedwed nTIATIinIlATIasamnIaLAdl
MFIATsiaudRnIseusou MsiesziAluNEn ey dugIUINeITeINeRLLDS NI
dwiinlmans  eramukty msazats msmedeudaiimslva mavesevautRdang s
nageunsmulil MaveaevantRdena  TassnunazUfiRnsifedestunisiigaiiendnual
VDINOALNDT

Synthesis, structure and properties of polymers; Chemical characterization;

thermal analysis; crystallinity and morphology determinations; molecular-weight,
density, solubility determination; rheological testing; mechanical property testing; fire

retardant testing; project and practical laboratories of polymer characterization

30364164  ANAMRIIIIEImansLazialulagnediues 3 (3-0-6)
Recent process in Polymer Science and Technology
Fadesng q iviuade wazanufnmimainenmansuazmeluladnedwes n1s
ﬂﬁzqﬂmﬁlﬂumﬁ%’a LLﬁ%ﬂ’lﬁlﬁlﬁm’lﬂ’]‘ﬁLﬁaa%’NuﬁJﬁmﬁm
Current topics and recent progress in the area of polymer science and

technology; research applications and integrating to create innovation



89

30355164  LANLAZLATHENATINN 2 (2-0-4)

Chemistry and Bio-based Economy

wnAnefuATYERaTan asugRanyuiou waslaswgiadien Hanseny
mamsugia ulsuie/gnsmans vildyariveaasugiatinmm iasughaniuous wielulad
mM3fndu msldusslen wagmsinifuasueu Funauaznandusianndima Janyadfiuain
Fawa meluladlssnduinam s muazdomasdnm

Concept of bioeconomy; circular economy, green economy, economic
impact; policies/strategy; value chain in bioeconomy; low carbon economy; carbon
capture, utilization, and storage; biomass and biomass-based products; value-added

materials from biomass; biorefinery technology, bio-based chemicals and fuels

30355264 NswUsIUTIIRLaLLINauTIN M 3 (3-0-6)
Biomass Conversion and Biorefinery
= 1% = =~ =~ a U
e lassaiemanivesd®iuia  MsuussuimaLazLwIAalsnaudInm
nsuUsiulaenszuiunsmaaiinnuseulazn1siseuisen nswvunmstuall  suvvamans
YoImaAnUfATe  nszuiunsinlsdfauaznsruiunmsuusanmdunia  lsanaudaninain

(Y ) [ a

24 e utls anluwaglaa wazluiu Tun1sndndanTinin wasnudnIn uazediginm
Biomass; chemical structure of biomass; biomass conversion;

thermochemical process; thermodynamic reaction; pyrolysis process and gasification;

biorefinery concept; catalytic conversion of biomass into biomaterials; chemicals and

fuels; sugar-based biorefinery; starch-based biorefinery; lignocellulose based biorefinery

and Lipid-based biorefinery



90

30355364  ulluwaglad 2 (2-0-4)

Nanocellulose

Tassaiauazosduszneudulowaglas  maFondeussuiavesuiluwaglas
nsvUIuNTataaENITuEn  mMslesgiuarautfvesulumaglaa  nadandasiiufiunly
waglad waglaauiluaeulngy uluwaglaglunuiudnisumnmd wilueaglaalu
Siadliensviafinng wluwagloadunnly wiluwaglaadwmiumagadu nsuen uagns
n5ee yurasluemanvesnsiiuluwaglaaunliusslovi wazanuvasndevesunluaglas

Cellulose structure and constituent, nomenclature and types of
nanocellulose; extraction and isolation methods; characterization and properties of
nanocellulose; surface modification of nanocellullose, nanocellulose based
nanocomposites; nanocellulose for biomedical applications, nanocellulose as pickering
emulsifiers, nanocellulose in wood adhesives; nanocellulose for adsorption; separation;

decontamination; and filtration future perspectives; safety of nanocellulose

30355464  Wasunawnulaznsiguseleriainveade 2 (2-0-4)
Renewable Energy and Solid Waste Utilization
ANUINUFIUALITUNSIUNALNY TUTENBUMEY NEINULERITNE BTN

= v ¢ a ay v v ! Y] v A
wardina  warnsiiusglevinnvendeilannnisunindivesunamasnuluglvesian iy

HnssiofaInasy
Basic knowledge on renewable energy including solar energy, biogas and

biomass; the utilization of waste from combustion of energy resources in for of

environmentally-friendly materials.

30355564 nssaUiseazanudstulugnanssual 3 (3-0-6)
catalysis and Sustainable Industrial Chemistry

wAnAUEE RN TIUAL nsiaudagdululuiivesnssuiunisms

a" o:/ = Y] 1 aaa 1 aaa al' o I3 < %
PAAMNITUNGIEBU UNUIMTBIFNIWHATEN nszvrumsissuisendndunazanudululanis
WAL N15EUTEIOTUINNEINULEIDIRNS karn1shy CO, TunISHARAISIATILaYIaMWnEas N3

a a ] N o ~ A ANa U A o aaa
Wagurnallu @13aNmNaNazaNsALLanINL NTEUIUNITNILANNEIEULAZAILIIUNNTEN
dmsumsuntesdainden mMstawmissiseunludmsuinassmsfnyilugnamnssuiad
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Concept of sustainable industrial chemistry; recent developments in
terms of sustainable industrial processes; solar-driven energy and chemical production;
production of solar fuels using CO2 advanced sustainable chemical processes and
catalysts for environment protection; the development of well-defined nanoparticles

for model studies in sustainable industrial chemistry

30355664 ANTARALIIAIEITININ 3 (3-0-6)
Bio-based Surfactant

AR AT U0 TAnLTIRTITINIE  UTHVIIesEnsanusaRainaing
msdaasent wagnsillduselemilundnsauiiauazenn nansausiaiesdiens e1ms e
wavuluwalulading 9 Ufiseaiiuavaudfinng o vesensanusediei lawn mMInaduvesi
wazlseRsiaduda andivesrnulun N13sungy N159seae luwad Bdatu iy avumia
waznsivia 1ufu
Importance and source of biobased surfactants; types of biobased surfactants; synthesis
and applications in detergents, cosmetics, food, medicine and nanotechnology; reactions

and surfactant properties such as adsorption of surface and interfacial tension, wetting

properties, aggregation, detergency, micelles, emulsion, foam, thickening and rheology

30355764  nsUf)iRemEnngIy 4.0 2 (2-0-9)

Forth Industrial Revolution

M3 IRgnEunsU ﬂﬁﬂﬁi’ﬁqmmmsm%ﬁ 4 ANNMELATNANILIVDY
goawnssy 4.0 weluladlunisufifgnamnssy doyavuslug) vdenivu Aanidaeudinfa
Blrandifoatuayunnumensalumsvhnusmiussninayediueiesdns  dumesiin
dmduasswds doygruseivg Ussiiumagsitlugaavingsy 4.0  nagnsvedasygiaanni
Fefulugnamnsau 4

The various stages of industrial revolutions;, the fourth industrial
revolution; challenges and benefits of industrial 4.0; technologies for the fourth industrial
revolution; big data; block chain; cloud computing; cloud computing for human-machine
collaboration; using robot to work together with human; internet of things (I0T); artificial

intelligence (Al); business issues in industry 4.0; strategies of sustainable bioeconomy in

the industry 4.0
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30355864 u’"imnisugﬂLLUUVINﬁjﬁ%ﬁm%"uqmammﬁmLﬂ:ﬁ 2 (2-0-4)

Business Model Innovation for Chemical Industry

nsuiRlegshaeil  lalfegsfiamanll  n1sAndegsianasmMsAnliseaniuy
leagsia  nsvuvaumsadeassAnuAdegsia  Myadaununulinagsfia  nsldvalulag
asaumelunisainsluinagsia masudwingsie msaaedetiensgsia mstmelulad
wazudnnssudnaialoniagsne

Chemical business revolution; chemical business idea; business thinking
and design thinking; business model; value creation process; creating action plan; using
information technology for creating business models, starting up business; business

networking; bringing technology and innovation to create business opportunities
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HAUVINTITINTYRIISIFFURRTE UNENgATUazasaUssImangns

(1) UNAMINTUNA AT
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Una 2538-U9q0u  Angdvenmans uninegrqeysm
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Inpaeng, S., Muangrat, W., Tedsree, K., Pfelier, W., Chodiarusawad, T., & Issro, C. (2020).
Effective hydrogen gas sensor based on palladium nanoparticles dispersed on
graphene sheets by spin coating technique. Material Science Poland, 382), 305-
311.

(MyansmAnnislugiudayaseAuuni Scopus (httpy//www.info.scopus.com))
Mahadi, A. H., Ye, L., Fairclough, S. M., Qu, J., Wu, S., Chen, W., Tedsree, K., & Tsang, S. C.
E. (2020). Beyond surface redox and oxygen mobility at Pd-polar ceria (100)
interface: underlying principle for strong metal-support interactions in green
catalysis. Applied Catalysis B: Environmental, 270, 118843.
m3mimﬁsmm'ﬂugméﬁagaﬁzé’ummma Scopus (http://www.info.scopus.com))
Tamnuch, N., Suwattanamala, A., Inpaeng, S., & Tedsree, K. (2020). Magnetite
nanoparticles decorated on multi-walled carbon nanotubes for removal of Cu®*
from aqueous solution. £nvironmental Technology, 18, 1-9.
m3mimﬁmmﬂugméﬁ’agaﬁzé’umuma Scopus (http://www.info.scopus.com))
Ye, L., Mahadi, A. A. H., Saengruengrit, C., Qu, J., Xu, F., Fairclough, S. M., Tedsree, K., &
Tsang, S. C. E. (2019). Ceria nanocrystals supporting Pd for formic acid
electrocatalytic oxidation: prominent polar surface metal support interactions.
ACS Catalysis. 9, 5171-5177.
(1saIINIslugIudeyasERuIUIIIR Scopus (http://www.info.scopus.com))
Tedsree, K., & Thanatsiri, A. (2018). Comparative study on the catalytic activity between
Pt-decorated Ru and Ru-decorated Pt core-shell nanocatalyst toward methanol
electro-oxidation. Material Today; Proceeding, X5), 10954-10963.

(NFaIMINIslugudeyasERuLIUIIR Scopus (http://www.info.scopus.com))


http://www.info.scopus.com)/
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Thaoklua, R., Janjaroen J., & Tedsree K. (2018). The study of activity and selectivity of
calcium oxide nanocatalyst for transesterification of high free fatty acid crude
palm oil. Chiangmai Journal of Science, 452), 973-983.
(’J'13?1’131/1’Nﬁnﬁﬂ’]iﬂlugﬁu%}agaﬁzﬁumu’lma Scopus (http://www.info.scopus.com))

U-thaipan, K., & Tedsree, K. (2018). Manipulation of surface morphology of flower-like
Ag/Zn0O nanorods to enhance photocatalytic performance. Advances in Natural
Science: Nanoscience and Nanotechnology, 42):025003. DOI: 10.1088/2043-
6254/aabach.

(mimimﬁsmms’[,ugmﬁaagaszé’uumma Scopus (http://www.info.scopus.com))

(2) AU UL

Uszaumsaleaeu

U 2542-0q0u  augineenans umnIngndeysm
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Bunthawong, R., Sirion, U., Chairoungdua, A., Suksen, K., Piyachaturawat, P., Suksamrarn, A., &
Saeeng, R. (2021). Synthesis and cytotoxic activity of new 7-acetoxy-12-amino-14-
deoxy andrographolide analogues Bioorganic & Medicinal Chemistry Letters, 33,
127741.
(mimimﬁsmmﬂug’]wﬁagaizﬁwm’ma Scopus (http://www.info.scopus.com))

Kasemsuk, T., Saehlim, N., Arsakhant, P., Sittithumcharee, G., Okada,S. & Saeeng, R. (2021). A
novel synthetic acanthoic acid analogues and their cytotoxic activity in
cholangiocarcinoma cells. Bioorganic & Medlicinal Chemistry, 29, 115886.
(m3mimﬁstﬁmﬂugm%’agaizﬁ’ummma Scopus (http://www.info.scopus.com))

Silalai, P., Sirion, U., Piyachaturawat, P., Chairoungdua, A., Suksen, K., & Saeeng, R. (2020).
Design, Synthesis and evaluations of new 10-triazolyl-1-methoxygenipin analogues
for their cytotoxicity to cancer cells. ChemistrySelect, 5, 9540-9546.
(N3 INIINISluguTeNATEAUUIWINIR Scopus (http://www.info.scopus.com))

Arsakhant, P., Sirion, U., Chairoungdua, A., Suksen, K., Piyachaturawat, P., Suksamrarn, A., &
Saeeng, R. (2020). Design and synthesis of C-12 dithiocarbamate andrographolide
analogues as an anticancer agent. Bioorganic & Medlicinal Chemistry Letters, 30,
127263.

(1A INTIINITlugIuTaNATERUNIIYIA Scopus (http://www.info.scopus.com))
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Saehlim, N., Athipornchai, A., Sirion, U., & Saeeng, R. (2020). New class of alkynyl glycoside
analogues as tyrosinase inhibitors. Bioorganic & mp; Medicinal Chemistry Letters, 30,
127276.

(mimimﬁ’mmﬂugm%gaizﬁummﬁma Scopus (http://www.info.scopus.com))

Athipornchai, A., Ketpoo, P., &mp; Saeeng, R. (2020). Acetylcholinesterase inhibitor from
Tabernaemontana pandacaqui flowers. Natural Product Communications, 15(3),

1-5.
(’.J’13?1'131/1’N%”lﬂ’]iﬁlugﬁu%}aaﬂaizﬁuu’lu’lma Scopus (http://www.info.scopus.com))

Kansom, T., Saeeng, R., Neawhirunpat, T., Rojanarata, T., Patrojanasophon, P., Opanasopit, P.,
Charoensuksai, P. (2020) Effect of semi-synthetic andrographolide analogue-loaded
polymeric micelles on HN22 cell migration, Walailak Journal of Science and
Technology (WJST), 172), 88-95.

(mimsmﬁsmmﬂugméﬁaaﬂaszﬁummma Scopus (http://www.info.scopus.com))

Kansom, T., Dumkliang, E., Patrojanasophon, P., Sajomsang, W., Saeeng, R., Zhu, W., &
Opanasopit, P. (2019). Folate-functionalized amphiphilic chitosan polymeric micelles
containing andrographolide analogue (3A.1) for colorectal cancer. Key Engineering
Materials, 819, 15-20.

(mimimﬁmmﬂugméﬂ’azﬂaizﬁummmﬁ Scopus (http://www.info.scopus.com))

Sutcharitruk, W., Sirion, U., & Saeeng, R. (2019). One-pot synthesis of substituted-amino
triazole-glycosides. Carbohydrate Research, 454, 107780.
(mimimﬁmmﬂugwwﬁ'a%aizﬁummﬁzﬂa Scopus (http://www.info.scopus.com))

Senapak, W., Saeeng, R., Jaratjaroonphong, J., Promarak, V., & Sirion, U. (2019). Metal-free
selective synthesis of 2-substituted benzimidazoles catalyzed by Brgnsted acidic
ionic liquid: Convenient access to one-pot synthesis of N-alkylated 1,2-
disubstituted benzimidazoles. Tetrahedron. 75, 3543-3552.
(mimimﬁmmﬂugmﬁ’agaiséﬁ’ummma Scopus (http://www.info.scopus.com))

Apisornopas, J., Silalai, P., Kasemsuk, T., Athipornchai, A., Sirion, U., Suksen, K.,
Piyachaturawat, P., Suksamrarn, A., & Saeeng, R. (2018). Synthetic analogues of
durantoside | from Citharexylumspinosum L. and their cytotoxic activity.
Biooreganic& Medicinal Chemistry Letters, 27, 5139-5143.

(N3 IIINITlugIuTaNaTERUIWYIR Scopus (http://www.info.scopus.com))


http://www.info.scopus.com)/
http://www.info.scopus.com)/
http://www.info.scopus.com)/
http://www.info.scopus.com)/
http://www.info.scopus.com)/
http://www.info.scopus.com)/

96

Kansom, T., Sajomsang, W., Saeeng, R., Openasopit, P., & Tonglairoum, P. (2018).
Apoptosis induction and antimigratory activity of andrographolide analog (3A.1)-
incorporated self-assemble nanoparticals in cancer cells. AAPS PharmSciTech,
147), 3123-3133.

(3'1imimﬁsmmﬂugwu%’agaszﬁummmﬁ Scopus (http://www.info.scopus.com))

Reabroia, S., Chairoungduaa, A., Saeeng, R., Kasemsuk, T., Saengsawanga, W., Zhue, W., &
Piyachaturawat, P. (2018). A silylandrographolide analogue suppresses Wnt/B-
catenin signaling pathway in colon cancer. Biomedicine & Pharmacotherapy, 101,
414-421.

(mimsmﬁsmmﬂugm%gaszﬁummmﬁ Scopus (http://www.info.scopus.com))

Reabroia, S., Saeeng, R., Boonmuen, Nittaya, Kasemsuk, T., Saengsawanga, W., Zhue, W.
Piyachaturawat, P., & Chairoungduaa, A. (2018). The anti-cancer activity of an
andrographolide analogue functions through a GSK-3 beta-independent
Wnt/beta-catenin signaling pathway in colorectal cancer cells. Scientific reports,
&1), 7924.
m3mimﬁmm'ﬂugmsﬁazﬂaﬁzé’uumma Scopus (http://www.info.scopus.com))

Saehlim, N., Kasemsuk, T., Sirion, U., & Saeeng, R. (2018). One pot approach for the
synthesis of bis-indole-1,4-disubstituted-1,2,3-triazoles. Journal of Organic
Chemistry, 8321), 13233-13242.

(m3mimﬁmmﬂugm%’ayﬂaﬁzﬁummma Scopus (http://www.info.scopus.com))

Senapak, W., Saeeng, R., Jaratjaroonphong, J., & Sirion, U. (2018). Bronsted acid-
surfactant- combined ionic liquid catalyzed green synthesis of 2-alkyl and 2-
arylbenzothiazoles in water: Reusable catalyst and metal-free conditions.
Molecular Catalysis, 458, 97-105.

(1FaIMINNTlugIuTaNaTERUNIUIYA Scopus (http//www.info.scopus.com))

Eawsakul, K., Chinavinijkul, P., Saeeng, R., Chairoungdua, A., Tuchinda, P., & Nasongkla, N.
(2017). Preparation and characterizations of RSPP050-loaded polymeric micelles
using poly(ethylene glycol)-//Poly(e-caprolactone) and poly(ethylene glycol)-//

Poly(D,L-lactide). Chemical and Pharmaceutical Bulletin, 65, 530-537.

(1FaINTINISlugIUTeLATEAUUIIR Scopus (http://www.info.scopus.com))
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https://www.jstage.jst.go.jp/search/global/_search/-char/en?item=8&word=Patoomratana+Tuchinda
https://www.jstage.jst.go.jp/search/global/_search/-char/en?item=8&word=Norased+Nasongkla
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Kasemsuk, T., Piyachaturawat, P., Bunthawong, R., Sirion, U., Suksen, K., Suksamrarn, A., &
Saeeng, R. (2017). One-pot three steps cascade synthesis of novel
isoandrographolide analogues and their cytotoxic activity. European Journal of
Medlicinal Chemistry, 138, 952-963.

(3'1imimﬁsmmﬂugm%@gmzﬁumm%ﬁ Scopus (http://www.info.scopus.com))

Monger, A., Boonmuen, N., Suksen, K., Saeeng, R., Kasemsuk, T., Piyachaturawat, P.,
Saengsawang, W., & Chairoungdua, A. (2017) Inhibition of topoisomerase lla and
introduction of apoptosis in gastric cancer cells by 19-triisopropyl
andrographolide. Asian Pacific Journal of Cancer Prevention, 1810), 2845-2852.
(mimsmﬁsmmﬂugm%’agaszﬁummma Scopus (http://www.info.scopus.com))

Senapak, W., Saeeng, R., & Sirion, U. (2017). Acid-ionic polymer as recyclable catalyst for
One-pot three-component Mannich reaction. RSC Advances, 7, 30380-30384.
(msmimﬁmmﬂugm%@gaszﬁummma Scopus (http://www.info.scopus.com))

Sirion, U., Kasemsook, T., Piyachaturawat, P., Suksen, K., Suksamrarn, A., & Saeeng, R.
(2017). Synthesis and cytotoxic activity of 14-deoxy-12-hydroxyandrographolide
analogues. Medicinal Chemistry Research, 26, 1653-1663.
m3mimﬁmm’ﬂugm%’aaﬂaizé’uumma Scopus (http://www.info.scopus.com))

Sombut, S., Bunthawong, R., Sirion, U., Kasemsuk, T., Piyachaturawat, P., Suksen, K.,
Suksamrarn, A., & Saeeng, R. (2017). Synthesis of 14-deoxy-11,12-didehydro
andrographolide analogues as potential cytotoxic agents for cholangiocarcinoma.
Bioorganic & Medlicinal Chemistry Letters, 27, 5139-5143.

(mimimﬁmﬂ’]iﬁlugm%’agaizé’uu’mwﬁ Scopus (http://www.info.scopus.com))
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General course outline and target attendants looks OK, it does seem to be
focused on Green Technology which is good. All subjects should support targeted
industries such as Organic and Inorganic should support Cosmetic, Pharmacy, Cleaning,

Agriculture, Lubricants as these industries do have common knowledge and practice. Aim
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of products are stabilized formulation and delivery active ingredient to enhance its
performance. It is about surfactant and ester or oils which is now moving from
petroleum base to plant base via fermentation and plant extract. Concerning lubricants,
products are aimed to provide lubricity for automotive and metal working involving lots
ester and surfactant materials. Tribology should be provided to support lubricants

business applied principles of friction, lubrication, and wear.

Polymer Science is fundamental of materials which are Ceramics, paper, fiber
yarn, plastic, adhesive and surface coating. Surfactant is also involved in this area
especially used as dispersing agent, pigments, Many esters are used as plastic additives
from resins maker, masterbatch producer, and converter. Food and Beverage used

emulsifiers and colloid.
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