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% Yal a o % = % U =

|Z| IALAINTZUIUIVN 203755 (NNSV9IUNUAITHALLAENISIANITOUNSIENNANTEAL
2871959017N) %qLﬁuﬂﬁzuauimﬂmwuL‘ﬁauvlfusuma’mﬁm%’wé’ﬂqmwu 1 1013
Taduluanvdmsundngnsiuu 2 weluniswieuanunieuindnwineunisv
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2.5 wrunssulindnwiuazddnsanisdnunlusses 5 U

Un1sfnu 2566 2567 2568 2569 2570
Aan1sAnEd 1212121 |2]1]2
WUU 1 (WU N Luu nl) (Anaunm)
suoutnAnerfinndiazdu 3 3 5 5 5
shuautindnenfiazaulundngns
U7 1 3 3 5 5 5
U7 2 3 3 5 5

33U 3 6 8 10 10
sunutnAnefiniadiazdnia 3 3 5 5
ANSAN®N
LUU 2 (WU N UL n2) (naUnk)
SruautnAnerfinndiazdu 10 10 15 15 15
Sruthdnwiazaulundnans
U7 1 10 10 15 15 15
T 2 10 10 15 15

39U 10 20 25 30 30
Suauthdnefinediazdnusa 10 10 15 15
A5AN®N

2.6 QUUITZUIUATULNY
1. Mgnudeyasulszaia 3 U vesaneingidans uniinerdedesnid lngduun
SUALLDYARIUINTDNTHEUDAIUUTEUUT 2566-2568

Ysulszane
AU U 2566 (Uszaeunis) U 2567 (Uszaaunis) U 2568 (Uszaaunis)
uysguna uyszanu quusguna quusguna uyszanu uyszanu
LEURAY Ruseld wNURY Ruseld WRUAY Ruseld

ASI3PUNTTEDU
474,017,400 70,804,600 436,036,100 | 70,804,600 440,396,400 | 70,804,600

b 2,180,500 0 0 0

D

UINFIBINITUNEIAL

0 1,714,500 0 | 1,628,800 0 | 1,628,800

mMsvigdseemaun Aade
Jaussuuardindon 0 400,000 0 | 360,000 0 | 360,000
AluauuIINg

343,300 1,802,200 350,200 | 1,712,100 357,200 | 1,712,100
USMIUMINeae

33,653,000 28,011,500 33,989,500 | 24,650,100 34,329,400 | 24,650,100

3 510,194,200 | 113,700,000 | 470,375,800 | 110,122,800 | 475,083,000 | 110,122,800

e
N

U 623,894,200 580,498,600 585,205,800

Q)

39U

=

3
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2. ANSITULTENNISANYY (RaBANANERS)

LUU 1 (WRY A WuU N 1) 100,000.00 v Un1s@nwiaz 50,000 UIn/Aw)
WUU 2 (WU A WUU A 2) 100,000.00 v @Wn1sAnwIay 50,000 UIN/AL)

2.7 STUUNNSANEN
M wuutudeu
O wuunmslnarudedafinstSumdn
O woumslranudounsnmuazidsadudendn
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O 3uq

2.8 N15eUlauuene 51839 aEN15aINS I gUSIUT NN ING1A Y
1. 1 0ulUsudatsduuminendodisalni 11918n15ANwTEAUTURNRNEY W.A.2559
< Ly a a [ a [ = 1 P a wva a
2. Julaudszniadudiningnds uniingrdedesing (399 wuiufdaniswasy
LRUNISANEY NN5E18@71913%7 N15SULBULNANYILAEN1ISAEUTaUNUI8AA VD
UNANUUARANY

3. NeNgAILAZETIRARU
3.1 ¥iangns
3.1.1 uUNULAN
WANEAT WUU 1 (KU A LU 1) umheinsiunaennangns 36 wienn
VIANENT WUU 2 (Wi N KUY n2) Iumheinmiunaeaningns litdesndn 36 viiedn

3.1.2 lassadramdngns
3.1.2.1 In5ea¥1anangas wuu 1 (WY A WUY n1)

ATUIUNU28AA saumaawé’nqm 36 %UIwNA
n. USeygytinus
203797 Inginususgaln 36 WUWAN

9. NANTIUNI9IVINTS Usenaunae

1. thanwdendriudinnn nedimasnszernainmsinyaudiSavdngns

2. UnAnwdesdouniunisiauelasesnsinerdnusiniunnuiureues
AMENTIUNITABULATITIINGITNUS WagANENITUNITUINITNANENS
UnunAnwUsedranvnian angly 2 Unrsdne

3. nanuineinusuiediuniwesinednusiecldsunsimouns weaens
Hevlasunisneusuldimsunslunsarssesuuiued Inefivndnvnduie
usn 1 1309 vide sedvvAfieglugrudoya TCI Tierl Tnefiin@nwidudeusn
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1 309 WS 895003 Rlasuavfionuds uarldsunisuseidiusesu Readiness
level (TRL/PRL/SRL) sausiszdu 4 3uly wie fufanssudilasunisusviiiu
susU Readiness level (TRL/PRL/SRL) ausiszdiu 5 Fuld

4. ShAnwdsstavena i dnusnsediuniwesmanuing inus ae
tfow 1 3ee TumsUszaaAnmsedistiossesvaafidunsousuluamurin

5. ABITIEUNANITANYIAIULUUIIUNAVDIVUNAINGNNE LAYNIUAINY
WingauueaUsEs unssUnNsTMRRRNwIUTEINAME LaLSIUSINAST TR
WMEFENNNIANITANE

A. nszuadTiilituniasinazay
1. pudoulevesiadinding ds  mwsaUssing
2. anudeulvvesanviiv
tnfnudesamudounssudnded wagldssuiuduiinels ()
- 203755 MIYINIUAVEITANLAZNITIANITOURTIHANNETLANDE19HD
DIUN
- 203791 FunuUMgnAnEINILAT 1
- 203792 FUNWUMAAANEININALT 2

3.1.2.2 IS8T NNANGAT WUU 2 (WHY N LWUU N2)

IMUIUNUENATINNADANANEAT Lidesndn 36 widefia

n. ASTUAUIBSYU lidewndn 21 wdaefa

1. nsguadvluseAuUMgInANY laddaenin 21 wdiede

1.1 nSzUIinn lud@1 v anie laddeaenin 15 mieda

1.1.1 nszuivnvenuy 3 WA

203755 ASYINUAVENSIALLAEN1TINNIT 1 wuwha
HUNTIBANANTALBE1LDDITN

203791 duuunUngindnw el 1 1 wwAn

203792  duuunUndinAnw Al 2 1 wehn

1.1.2 ns¥uInivéen lideanin 12 wdedn

TAgLEINAINATLUILIVNEIN 58 NNTTUIUIVMUSEAUTUNAFAN W
Famanudvadl (203) Ao19159nUsneInednuslienuiuyou
203701  LAIABUTUNBLIYA 2 UM

203704  LATNARANISTINTIR 2 Wieie
203705  NIFIATIZRAITNGNWLAL] 2 nienn
203708 ﬂ?iﬁﬂLﬂiW%ﬁaﬂﬁauw%‘g%UQQ 3 e
203709 aLUﬂImaIﬂ‘wamﬁ@w’%sﬂifuqq 3 nihein
203713 Ufiseuaznalnnisetiunid 3 ivetdhid
203714 auseuiMnailetunid 3 ivelihid
203715 FanawnnsalnUluadotiun3d 3 nihein
203717 afagnsUszndliLunnes 2 iveldnl
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203827  awninsalnUigaluiana 2 mhehn
203828 MISHUATILAUATNITMIANWULLANIEVBINDRIUDS 3 nwAn
203829  duURveInealeswazN1SAaDU 3 nwAn
203831  ielunindidostudmsunsiases 2 nuein
ToyanIne1Fans
203833 anlnsalnnemsliaseitugs 3 VeIt
203838  WALANTIATIZHE IS UNTINaN MY 2 N8N
lawzvesiiuuarinseadng
203841  1AYUNISLTTILAL 3 nuein
203842  Fueflvesdowad 3 nu8in
203844 Fpdlvesnsatiinasn 3 nuein
203869  WiUelaenasInIuall 1 nuein
203879  WiUelaendssniuall 2 TTent)
1.2 NSTUIIUBNANVIVUNANE (913 Ly 6 NN
1.2.1 pssuidgnvanu aid]
1.2.2 Assuivden (13) laviu 6 Nein
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V99019158 MUT A AN Inus uay AnznsIINSUTINTVANgRTTAinA W
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nsdifitnAnmramiudiiugiuunslssnmsiisndudmiunisine dndnwasdes
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3. paruiverdnusuiediuniwemaruiednussedldsunsneuns e
Houlasunisneusulimeunslunsarsivnisseduuumaisidndnenduie
usn 1 1509 w38 sedumAieglugnutoua TC Tiert Tnefiiindnwududeousn 1
309 w30 wewngiduunannuatuifiy (Full paper) lutonanseunsnIsUsEY
39115 (Proceedings) seuuuwf Mlufivensuluaianivn Tnefiinfne
Judousn 1 1509 wie Jansins Alasuiaviianuds uazldsunisussiiuseyiu
Readiness level (TRL/PRL/SRL) faussesu 4 dulU vide Tuinnssudilésunis
Uszifiusesfu Readiness level (TRL/PRL/SRL) Sausisysu 5 3l

3.1.2.1 Type 1 (Plan A Type A1)

Degree Requirements 36 credits
A. Thesis
203797 Master’s Thesis 36  credits

B. Academic Activities

1. A student has to attend seminar every semester throughout the program.

2. A student must present his/ her master’ s thesis proposal approved by the
proposal committees and the Graduate Program Administrative Committee within
2 academic years.

3. There must be at least one article relevant to a student’s thesis published or
accepted for publication in an international journal with the student as the first
author, or in a national journal listed in TCI Tier 1 database with the student as
the first author. Alternatively, an entire or a part of his/her thesis is granted either
a patent filling number with an evaluation of the Readiness level (TRL/PRL/SRL)
of 4, or classification as an innovation with the Readiness level (TRL/PRL/SRL) of
5.

4. A student must present his/her work from his/her master’s thesis at least once in
a well-acknowledged national conference.

5. A thesis progress report with an approval of the Graduate Program Administrative

Committee must be submitted to the Graduate School every semester.

C. Non-credit Courses
1. Graduate School requirement . a foreign language
2. Program requirement
The following courses must be enrolled and granted the Satisfactory (S) grade.
- 203755 Professional Handling and Management of Chemical Hazards
- 203791 Graduate Seminar in Chemistry 1
- 203792 Graduate Seminar in Chemistry 2



3.1.2.2 Type 2 (Plan A Type A2)

Degree Requirements

A. Coursework

1. Graduate Courses

1.1  Field of Specialization

a minimum of
a minimum of
a minimum of

a minimum of

1.1.1 Required courses

203755

203791
203792

1.1.2 Elective Courses

Student can enroll the following courses or any other graduate courses in

Professional Handling and Management of
Chemical Hazards
Graduate Seminar in Chemistry 1

Graduate Seminar in Chemistry 2

a minimum of

chemistry (203) with approval of his/her thesis advisor.

203701
203704
203705
203708
203709
203713
203714
203715
203717
203718
203719
203721
203722
203723
203724
203725
203732
203734
203735
203736
203737
203739
203741
203743
203745

Combinatorial Chemistry

Natural Products Chemistry

Phytochemical Analysis

Advanced Organic Synthesis

Advanced Organic Spectroscopy

Inorganic Reactions and Mechanisms
Comprehensive Inorganic Chemistry
Spectroscopic Methods in Inorganic Chemistry
Chemistry and Applications of Batteries
Chemistry and Applications of Photocatalysis
Chemistry of Inorganic Materials

Chemical Thermodynamics

Chemical Kinetics

Electrochemistry

Nuclear and Radiochemistry

Colloid and Surface Chemistry
Electroanalysis

Chemical Analysis by Chromatographic Methods
Analysis of Foods and Nutraceuticals
Essence in Analytical Chemistry

Biosensors

Advanced Chemical Analysis

Plant Biochemistry and Applications
Enzymology

Protein Chemistry

36
21
21
15

12

W W W W N ON WO VWO W OVWON WO WV WDNDNOWOW W W WLLDNDDNDDN

credits
credits
credits
credits
credits

credit

credit

credit

credits

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits
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203749
203751
203752
203753

203754

203756

203775
203776
203777
203778
203803
203804
203805
203806
203807
203814
203815

203821
203823
203824
203825
203826
203827
203828
203829
203831

203833
203838

203841
203842
203844
203869
203879

Research Methods in Biochemistry

Computational Chemistry

Electronics of Analytical Instruments for Chemistry

Critical Reading and Writing, and Communication
in Chemistry

Statistics and Computer Programs for
Chemical Research

Hard and Soft Skills for Chemists Through
Teaching Assistantship in Chemistry Laboratory
Polymer Characterization and Properties
Polymer Composites

Polymer Blends

Polymer Degradation and Stabilisation
Stereochemistry and Asymmetric Synthesis
Chemistry of Heterocyclic Compounds
Green Chemistry and Sustainability
Organotransition Metals in Organic Synthesis
Physical Organic Chemistry

Organometallic Chemistry

Coordination Polymers and Metal Organic
Frameworks

Quantum Chemistry

Molecular Structures and Interactions
Chemical Crystallography

Molecular Phenomena in Polymer Science
Statistical Thermodynamics

Molecular Spectroscopy

Polymer Synthesis and Characterization
Polymer Properties and Testing
Introductory Chemometrics for Scientific
Data Analysis

Advanced Analytical Spectroscopy
Analytical Techniques for Surface and Structural
Characterization

Biochemical Aspects of Nutrition
Biochemistry of Membranes

Biochemistry of Nucleic Acids

Selected Topics in Chemistry

Selected Topics in Chemistry

N W W DN DN O W W W N WO W DN DN DNDNWWWW N WO W &

N

N —m WO W W

credits
credits
credits

credits

credits

credit

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

credits
credits
credits
credits
credits
credits
credits
credits

credits

credits

credits

credits
credits
credits
credits

credits
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1.2 Other courses (if any) a maximum of 6  credits
1.2.1 Required courses none
1.2.2 Elective courses (if any) a maximum of 6  credits

The student may enroll other graduate courses(s) with approval of his/her thesis
advisor and the Graduate Program Administrative Committee. Elective courses in
field of specialization listed in 1.1.2 may also be counted in this category.

2. Advanced Undergraduate Courses
In case the student lacks some basic knowledge which is necessary for
education, the student must enroll some advanced undergraduate courses(s)

under the recommendation of program administrative committee

B. Thesis
203799 Master’s Thesis 15 credits

C. Non-credit Courses
1. Graduate School requirement: - a foreign language -

2. Program requirement - none

D. Academic Activities

1. A student has to submit his/her study plan with approval of his/her thesis advisor
to the Graduate Program Administrative Committee within the first semester of the
program enrollment.

2. A students must present his/ her master’ s thesis proposal approved by the
proposal committees and the Graduate Program Administrative Committee within 2
academic years.

3. There must be at least one article relevant to a student’s thesis published or
accepted for publication either in an international journal with the student as the
first author, or in a national journal listed in TCI Tier 1 database with the student
as the first author, or in a well-acknowledged international conference proceeding
(as a full paper) with the student as the first author. Alternatively, an entire or a
part of his/her thesis is granted either a patent filling number with an evaluation
of the Readiness level (TRL/PRL/SRL) of 4, or classification as an innovation with
the Readiness level (TRL/PRL/SRL) of 5.

3.1.3 N53UIUIN

(1) ¥UINIV1VIAUTUAIVIIV RN ENVSULUU 2 (WHUW N UU N 2))

nuIwne

203755  A1SYINUAUAISIATILAEN1TIANITOUNTIEAINESLATBE 19LD TN 1(1-0-2)
Professional Handling and Management of Chemical Hazards

203791  dunundadindneinnaad 1 1(1-0-2)

(Graduate Seminar in Chemistry 1)



203792

AununUugnFN NI 2

(Graduate Seminar in Chemistry 2)

(2) BUINIVNABN IUAIVIIV AN

203701

203704

203705

203708

203709

203713

203714

203715

203717

203718

203719

203721

203722

203723

203724

203725

203732

nilpoudiuneariea

(Combinatorial Chemistry)
LASNARAUTITTTUYA

(Natural Products Chemistry)
NTIATIZRAITN NEHAT]
(Phytochemical Analysis)
nsdanseiansduridtugs
(Advanced Organic Synthesis)
awninsalndmaniidurisdugs
(Advanced Organic Spectroscopy)
Ufiseuaznalnnisetiunid

(Inorganic Reactions and Mechanisms)
ANUNTOUIN A TUSY
(Comprehensive Inorganic Chemistry)
Wywawnnsalntlueilotiunig
(Spectroscopic Methods in Inorganic Chemistry)
wniluaznsUseyndliuunne’
(Chemistry and Applications of Batteries)
wilkazn1sUsEynAufATe s ATa
(Chemistry and Applications of Photocatalysis)
wilvesTanetiunid

(Chemistry of Inorganic Materials)
QouvNaAAN3TwAll

(Chemical Thermodynamics)
AUNBFEAATLAL]

(Chemical Kinetics)

s

(Electrochemistry)
wnilteasshazLAlnuum $9a

(Nuclear and Radiochemistry)
\nilneaanesLaz LAY

(Colloid and Surface Chemistry)
NTIATIZNS LN

(Electroanalysis)

1(1-0-2)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

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(2-3-4)
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203734

203735

203736

203737

203739

203741

203743

203745

203749

203751

203752

203753

203754

203756

203775

203776

203777

203778

mMaeTzvnaailagislasunlnnsi

(Chemical Analysis by Chromatographic Methods)
NMFIATIERoMTHaIINTIYRAR

(Analysis of Foods and Nutraceuticals)
asvdrAglueiiiaszn

(Essence in Analytical Chemistry)

lulowwues

(Biosensors)

nslesgimaaidugs

(Advanced Chemical Analysis)
nnNuTRANKaENITUTZENA

(Plant Biochemistry and Applications)

oulwine)

(Enzymology)

wnilveslusiu

(Protein Chemistry)

NN 19T AL

(Research Methods in Biochemistry)
LPILTIRaURILADS

(Computational Chemistry)
3udnnsefindvonedesiiolinmerinmund
(Electronics of Analytical Instruments for Chemistry)
M3guLarMITeUdanng uaznisdeasnaad
(Critical Reading and Writing, and Communication
in Chemistry)
ananazlusunINADLRIWOTAMTUNUITEN LAl
(Statistics and Computer Programs for Chemical Research)
dussnurinweazaTdinyedusutiniadl
runsteaeuluuURnsal

(Hard and Soft Skills for Chemists Through Teaching
Assistantship in Chemistry Laboratory)
nMIanyazlanIziazauiRveInoames

(Polymer Characterization and Properties)
WodluoIADULNER

(Polymer Composites)

Wodluesiuaus

(Polymer Blends)
mdouaansvasmediuesuaznsiliiaies
(Polymer Degradation and Stabilisation)

3(2-3-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(2-6-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

2(2-0-4)

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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203803

203804

203805

203806

203807

203814

203815

203821

203823

203824

203825

203826

203827

203828

203829

203831

203833

203838

Alno3lolnlilaz NTALATIZROANNIANT
(Stereochemistry and Asymmetric Synthesis)
wnilvesansusgnautawelslenan

(Chemistry of Heterocyclic Compounds)
wilddeuazaudeby

(Green Chemistry and Sustainability)
Tanensudduduniglunildunsgdunsizi
(Organotransition Metals in Organic Synthesis)
LpIBuvINEa

(Physical Organic Chemistry)

Lpilandund

(Organometallic Chemistry)
TAvasAutdunediwesiarlassnglangdunse
(Coordination Polymers and Metal Organic Frameworks)
LANAIDUAL

(Quantum Chemistry)
lassainasdunsiserseauluana

(Molecular Structures and Interactions)
HANAEASLTLAL

(Chemical Crystallography)
Usingnsaddaluanaluinermansnediues
(Molecular Phenomena in Polymer Science)
QUUNAANANSLTIEDA

(Statistical Thermodynamics)
awnnsalnUisluana

(Molecular Spectroscopy)

NITRUATIZILAZ NIWANWUZLANE

YOINDALUDS

(Polymer Synthesis and Characterization)
auURvoImediusuaznIsadoU

(Polymer Properties and Testing)
wlupinddesiudniunsienegideyamaineimans
(Introductory Chemometrics for Scientific Data Analysis)
atfdﬂIMiﬁIﬂ‘fJ%Nﬂ']ﬁmmzﬁ%uqq

(Advanced Analytical Spectroscopy)
WMATANITIATIZAEINSUNITINENBalY
nzvesiuiuazlnseadng

(Analytical Techniques for Surface and Structural

Characterization)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

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)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)
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203841  LAguUNISLTT LAY 3(3-0-6)
(Biochemical Aspects of Nutrition)

203842 Fupdvenbowad 3(3-0-6)
(Biochemistry of Membranes)

203844  FpdvesnIailanasn 3(3-0-6)
(Biochemistry of Nucleic Acids)

203869  MIUBLADNATININAL 1(1-0-2)
(Selected Topics in Chemistry)

203879  WUBLARNATININAL 2(2-0-4)

(Selected Topics in Chemistry)

(3) NUINIVIADNUDNAIVIIVNINE
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‘5'1/1mﬁwuﬁ‘LLazﬁmzmsum5U§Wiwé’ﬂqmﬁ’msﬁmﬁﬂmﬂizﬁiﬁawﬁﬂjﬂﬁmmLﬁwua“u

(8) waaU3ayeylinus

203797 InentnusUsaygin 36 LN

(Master’s Thesis)

203799 e InusUSyeIn 15 BuwAn

(Master’s Thesis)

(5) waanduniilsituninefinazas (WUU 1 (WAL N WU N1))
203755 A19YINUAUAITLATILAZN1TIANITOUATIEANATAToelae1Tw 1(1-0-2)
(Professional Handling and Management of Chemical Hazards)
203791 dunudunnfneiaail 1 1(1-0-2)
(Graduate Seminar in Chemistry 1)
203792 dununUunnfneniaail 2 1(1-0-2)

(Graduate Seminar in Chemistry 2)

vianewn svianszudnildvundusiay 6 wén swielud
1 @9 3 fusn  waneds Anle wavapdv/anwiudinssuiniviudeia
2. @rensey  LEAASDY NSTUININSEAUTMTIRANY
3. w@uwanau  uaneds  visamiyluanandn
187 0 Ao LUNIATBUNSY
18 1 Ao wynaAletunsd
LAY 2 Ap WINIATISHENE
LAY 3 AD WIUIATILATIEN
@2 5 g ATEUIWIBINGN
1@ 9 Av ATEUILITIENNUILaTUS ey s
4. DUANVINY UAASIS UNTUVBIMIIANY VBTN
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i 1
aMamsAned 1 wena aANMsAnuF 2 wenn
203755 | MsvuivaIsalinarn1sdnn1sounse - 203797 | AneniinusUiggln 12
NATANDE9LD DTN Master’s Thesis
Professional Handling and Management
of Chemical Hazards
aourudoulunwsnsUszine - 203791 | dununtdndnwiniaad 1 -
Pass foreign language examination Graduate Seminar in Chemistry 1
requirement
W TaAndAnwImIwAll - lduemTelaseseine inug -
Attend Graduate Seminar in Chemistry Present thesis proposal
37U - et 12
5 5
aMamMsAned 1 wiqefin aANMsANYT 2 wiqein
203797 | AnendnusUsgygin 12 203797 | AneniinusUsggln 12
Master’s Thesis Master’s Thesis
203792 | dununvaudinAnwniaedl 2 - aoulagadnus -
Graduate Seminar in Chemistry 2 Thesis defense
s mduLnTanndnwinaai -
Attend Graduate Seminar in
Chemistry
37U 12 et 12

FAURENANAIANANENT 36 WUIEAA
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3.1.4.2 wUU 2 (WWU N BUU N2)

oy

aMansEnedi 1 wenn aansEnedi 2 wenn

203755 | NMYINUAUENSIALazN1TIANIToUnIY 1 nzUIYLaeN U UDNANUTIY 12

PMNATALDE19LDI TN LNy

Professional Handling and Management Elective Courses

of Chemical Hazards

NTEUNATIAON IUNIDUDNAIVTIV AN 6 L@URITBlATIT I TnuS -

Elective Courses Present thesis proposal

aeuruieulunwsnsUszmne -

Pass foreign language examination

requirement

LEAUDUNUNTANEINTZUIWIV -

Present study plan

39 7 37 12
5 5
aMansAnendi 1 wen aansEnedi 2 wdenn

203799 | AnendnusUsgain 8 203799 | AneniinusUiggln 7

Master’s Thesis Master’s Thesis
203791 | dununvudindnwinieadl 1 1 203792 | dununtudindnwiniaad 2 1

Graduate Seminar in Chemistry 1 Graduate Seminar in Chemistry 2

aoulagadnus
Thesis defense
39 9 393 8

suneinnaeaangaslitesndn 36 midefin

3.1.5 A9 UNYANBAIZNTZUIUIYVY (NN nguazn1edings)
seylilunierian
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Aszudsu Fu
aluv/dunv Hau
. . qmqsﬁnwsﬁniiw @), Uagdu iauiuuse %::ﬁ
n F-uwana anly, Yndusanisinen wingas -
a3 uel. a5 e (waswly
S22 59U
adn)
1 | sAas.efuda D. Phil. (Chemistry), Oxford University, UK, 2001 6 6.75 6 6.75 75 (17)
Ans m. (10d), WinInededealud, 2538
2 | sa.nslasmu U5.9. @Enddand), uninedeuding, 2546 75 6.75 75 6.75 87 (22)
fusnufidna m. (0d), WinInededealud, 2542
3 | A.A5.8¥999UIA Ph.D. (Chemistry), University of Houston, USA, 2008 15 4.5 15 4.5 44 (5)
AsauUR* ma. (0f), i Inesuleele, 2545
.. (af), snIvendudodlnd, 2542
4 | 37.07.035% Ph.D. (Chemistry), University of Wollongong, Australia, 16.5 0 16.5 0.5 56 (26)
guriune 2010
MY, (AIRENR), unineduudieg, 2547
m. (0d), WinInededealud, 2543
5 | sA.as.neuiesh U5.9. (ATIBUN3E), W INeSuaaIuAsEng, 2553 20.25 0 20.25 0.5 31 (5)
lasanssa MU, (40T), PN INeSuEaIUATUNS, 2549
6 | WA.AT.NIEYIUN Dr. rer.nat. (Bioorganic Chemistry), Martin-Luther 17.1 6.03 171 6.03 10 (3)
R University Halle-Wittenberg, Germany, 2008
.. (waluladdinaw), uminedvuiing, 2544
.. (af), sinInenduidesind, 2541
7 | wA.AL.ABNN Ph.D. (Chemistry), The University of Akron, USA, 2016 23.69 0 23.69 0.5 54 (4)
YULITILEU WM. (Af), WNInendeawaIuasunNs, 2553
.. (AT), INIedYEIaIUAIUNS, 2550
8 ﬂ.Lﬁ&Jiﬁ@m A3.tne | Ph.D. (Analytical Chemistry), Liverpool John Moores - 0.68 - 0.5 199 (32)
ﬂ@mﬁué University, UK, 1981
mu. (0d), WinInededealud, 2517
9 iﬂ.m.lﬁ&liﬁ@m Ph.D. (Materials Science and Engineering), The 15 a5 15 4.5 9(3)
qum’%a& Pennsylvania State University, USA, 2010
ma. (Al), uInesueele, 2545
.. (af), sniendededlnd, 2543
10 | WPLAT.AMISY Ph.D. (Chemistry), University of Leeds, UK, 2005 16..5 9 16..5 9 11 (3)
2l a1Ung WM. (Al), W Inenduidesle, 2541
.. (af), aunivendudedlnd, 2538
11 | sAas.agy Insudl | wa. (ad), ininedededn, 2560 45 | 2475 | 45 | 2475 | 179 (63)
M. (4AT), WANINYBUEAIUASUNS, 2533
12 | wAas.3annn m.a. wealuladtaniw), unninedudissnl, 2548 16.76 0 16.76 0.5 9(9)
SRR M. (WAluladTinm), uninedudaelud, 2543
m.U. @nedinazduaiivnalulad), uninedeideodlm,
2540
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AszUdU Fau
aluy/dunv Hau
AaRAinIsANE (M), oqiiu deusuuse e
#l Ya-urwang da10w, Undrdanisdnen wdngns qﬁ:'::i
73 Uel. a3 Uel. (wasuly
5282 59U
agn)
13 | WA.Aswun0 m.a. (ATAeTEi), 18 6.75 18 6.75 10 (3)
WINAN JRIANTUNINGNSY, 2555
MU, (10d), W INEIRBVIULAY, 2549
14 | o.nsedas Ph.D. (Pharmacy), 12 11.25 12 11.25 | 13(3)
mia The University of Nottingham, UK, 2014
. (A, umIneaudeslnl, 2551
m. (0d), WinInededealud, 2550
15 | sA.as.d1ungy Ph.D. (Chemistry), University of St Andrews, UK, 2010 14.25 0 14.25 0.5 42 (15)
93 ma. (eHunddnd), uninedeawwaiuasuns, 2543
.U, (AT), I INeAUEAIUASUNS, 2539
16 iﬂ.ﬂi@ﬂﬁﬂ Ph.D. (Material Science and Engineering), Michigan 9 6.75 9 6.75 70 (21)
REGELE Technological University, USA, 2002
M.S. (Metallurgical Engineering) Michigan
Technological University, USA, 1999
M. (4AT), WA INYBTVRULNY, 2537
17 | wA.as.uUn" Ph.D. (Organic Chemistry), University of Bristol, UK, 2009 24.75 0 24.75 0.5 13 (5)
NIRUEAITIA Wil (adl), wnInededeslv, 2545
.. (af), anivendudodlnd, 2542
18 | weA.ms.Aung U5.9. (13), U Inendededivg, 2551 22.5 0 22.5 0.5 13 (7)
fupndl M. (eiesednarafunsonil), unninendeuing,
2543
.. (af), sinInenduideslnd, 2539
19 | 97.09.5576 Ph.D. (Organic Chemistry), University of Wollongong, 25.74 0 25.74 0.5 56 (6)
?ﬁymiﬂqa Australia, 2010
M. (PRBUNTY), UrInendeavaIuAsuns, 2545
WU, (), WnInenduasaiuasuns, 2542
20 | WA.AT.UNAYIU Ph.D. (Engineering), Ritsumeikan University, Japan, 19.76 0 19.76 0.5 9 (6)
Junsina 2003
wa. @), uInenaedeele, 2542
WU, (RaTIIY1), Ininedendediu, 2540
21 | wA.Asusuns Ph.D. (Chemistry), University of Bristol, UK, 2010 21.75 0 21.75 0.5 20 (13)
a1iad M. (PIRENR), WnInendevouwny, 2547
M. (1AT), WAINeFBVaULNY, 2544
22 | 2.05.1msYa Ph.D. (Chemistry), Colorado State University, USA, 7.5 0 7.5 0.5 14 (11)
@A 2017
M.S. (Chemistry), Colorado State University, USA, 2015
WM. (40d), W INededealuy, 2553
23 | 56.95.49%5 aﬁé Ph.D. (Biochemistry and Molecular Biology), University | 17.25 2.25 17.25 2.25 22(7)
of California, USA, 2009
m. (40d), W Inededealud, 2544
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A5z duau
aluy/dunv Hau
AaRAINSANEN (8127), oqiiu deusuuse m
#l Ya-urwang da10w, Undrdanisdnen wdngns qﬁ:'::i
73 Uel. a3 Uel. (wasuly
5282 59U
agn)
24 | AU 799188 | Ph.D. (Physical Chemistry), University of Utah, USA, 16.5 225 16.5 225 | 166 (46)
2007
MU, (10d), W INEIRBVIULAY, 2543
25 iﬂ.miyiﬁmi Ph.D. (Chemistry and Chemical Engineering), Queen’s 10.5 11.25 10.5 11.25 65 (29)
dunsgdns University of Belfast, UK, 2009
. (af), umInerdudusivl, 2548
mu. (0d), WinInededealud, 2547
26 Nﬂ.ﬂi.ﬂixwwﬁ Ph.D. (Inorganic Chemistry), University of Missouri, 21.09 2.25 21.09 2.25 11 (6)
01758AN5A USA, 2010
. (ellunsdiadl), ainsaluinine1dy, 2547
WU, (Ad), PNl INendy, 2541
27 | wAasdgsnd m.a. (Adl), unInerduidiss, 2550 19.5 4.5 19.5 4.5 18 (8)
BIUWA? ma. (Af), wninenaedesly, 2547
WU, (ad), wninendedealul, 2545
28 | wA.ng.dgdn Ph.D. (Biomedical Engineering), University of Michigan, 19.5 4.5 19.5 4.5 16 (4)
USuden USA, 2011
M.S. (Biomedical Engineering), University of Michigan,
USA, 2006
B.S.E. (Biomedical Engineering) (Minor:Chemistry),
Duke University, USA, 2005
29 | we.as.edl Ph.D. (Biomolecular Science), The University of 10.5 9 10.5 9 22 (11)
LAV Manchester, UK, 2007
w. (wmalulad@inim), avInendededud, 2544
wu. §edwmaiina), uvningrdeduslyy, 2540
30 | we.as.Rv) w.0. Greneanidawanden), ivinendededml, 2547 | 27.75 2.25 27.75 2.25 33 (18)
dansdena . (nenmanidunndey), uningrdeidednl, 2544
m. (40d), WinInededealud, 2542
31 | seasnaAtuni Us.0. Buvisdiadl), i ineduuiing, 2544 15.6 4.5 15.6 4.5 85 (33)
T M.U. (10d), WnIneaeniing, 2538
32 iﬂ.ﬂi.ﬁ'ﬂ%uqu Ph.D. (Nanoscience and Nanotechnology), University 9.75 9 9.75 9 19 (4)
I5INANG of Surrey, UK, 2011
W, (Fagmans), uninerdededinl, 2549
w.U. @&End), unInendedauing, 2547
33 | WA.AT.HUY Ej‘ln&ﬁ Ph.D. (Agricultural Science), Tohoku University, Japan, 13.5 15.75 13.5 15.75 38 (10)
2009
M.Agr.Sc. (Bioscience and Biotechnology for Future
Bioindustries), Tohoku University, Japan, 2006
m.u. (Anermansuazmaluladnisenms),
uINendeTeslu, 2546
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AszUdU Fau
aluy/dunv Hau
AaRAINSANEN (8127), oqiiu deusuuse m
#l Ya-urwang da10w, Undrdanisdnen wdngns qﬁ:::i
73 Uel. a3 Uel. (wasuly
5282 59U
agn)
34 | e.ns.qiias .. (Msdnmsdaninden), wasnsaluminendy, 19.44 | 225 | 1944 | 225 13(8)
FUTULA 2558
. (Msdanisdawndon), gunainsaumine1ds,
2552
W.u. Gnenmansinly), PHINNTUNNTINGISY, 2550
35 | 3A.AT.YNAN Ph.D. (Chemistry), Texas A&M University, USA, 2002 22.5 2.25 22.5 2.25 70 (11)
AN55US M.S. (Analytical Chemistry), Birkbeck College, UK, 1996
.. (af), snIvenduideslnd, 2537
36 wﬂ.m%ﬁaﬁaé Ph.D. (Materials Engineering and Materials Design), The | 13.5 4.5 13.5 4.5 18 (10)
augiui University of Nottingham, UK, 2009
wa. (Af), uInendedeslvl, 2544
.. (af), iinIenduideslnad, 2539
37 | SA.05.8807 wUA Ph.D. (Biochemistry), Kansas State University, USA, 2002 a5 6.03 4.5 6.03 21 (4)
M.S. (Biochemistry), Kansas State University, USA, 1998
B.A. (Biochemistry), Hood College, USA, 1995
38 | sAnsaed welad | e, (ATBuvse), uunivenasuitea, 2550 135 | 11.25 13.5 11.25 64 (9)
MU, (A), IUNINERBAIUATUNTILIR, 2542
39 | NA.AT.ITOUNA Ph.D. (Microbiology), University of Kent, UK, 2010 12.75 4.5 12.75 a5 9 (3)
?ﬁv‘?&ummqsu Wl waluladdinan), unIneaededud, 2546
WU, (Wwedan1swnng), uninendedaslyl, 2542
40 | WA.A9.37U 3381 w.0. Greneanidawandean), ivinedodedml, 2557 | 27.6 0 27.6 0.5 16 (7)
. (nenemanidunandey), uninerdededln, 2551
m.u. @uefiuazdueiimalulad), umineraudesn,
2546
41 | 5A.05.3880 Ph.D. (Physical Chemistry), University of Leeds, UK, 2000 3.0 4.5 3.0 4.5 89 (33)
yadlonu . (wd), iivendeidedll, 2537
m. (40d), WinInededealud, 2533
42 Nﬂ,m.ﬂ%’ig‘w&ﬁ Ph.D. (Chemistry), The University of Liverpool, UK, 26.46 6.75 26.46 6.75 16 (11)
Bundu 2016
ma. (Af), wniInenaeidesly, 2553
.. (ad), snivendededlnd, 2550
43 | sA.a59.8a0 Ph.D. (Chemistry), University of Bristol, UK, 2010 16.5 6.75 16.5 6.75 44 (20)
AnA vy WA, (Al), uInenduidusle, 2549
mu. (40d), WnInededealud, 2547
44 | we.as.aude m.a. (@), yInendeideelud, 2544 21 0 21 0.5 39 (6)
aneudunA M. (AF), unInenaeidealng, 2538
ne.U. (nendansiadl), 1ninenaeAsuASUNIILIM, 2533
a5 SA.AT.AUNS Dr. rer. nat. (Biogeography), Trier University, Germany, 2000 14.19 2.25 14.19 2.25 80 (21)
Sunse . (Msdsziunnudsdanadonlusyuuinean
Sou), unInenaeLdeaing, 2537
mU. (40d), WnInededealund, 2535
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A3TUEDU 1
aluy/dunv Hau
AaRAinIsANE (M), oqiiu deusuuse e
#l Ya-urwang da10w, Undrdanisdnen wdngns qﬁ:'::i
73 uel. §3 U, (Al
5282 59U
agn)
46 | we.AT.aITNIY m.a. (Adl), unnIneduidisl, 2548 18.75 4.5 18.75 a5 12 (3)
Funsvou wa. (Af), wninenaedesly, 2544
WU, (ilgnannnssu), inTivedededivl, 2542
47 | srasgiyan Ph.D. (Organic Chemistry), University of Wales College 6.66 0 6.66 0.5 59 (12)
UMTTIUUN of Cardiff, UK, 2001
.. (ad), inIvenduideslnd, 2529
48 iﬂ.ﬂifﬁuw% Ph.D. (Physical Chemistry), Cardiff University, UK, 2008 12.75 4.5 12.75 a5 41 (14)
anedeya . (ad), wnInededesin, 2545
.. (ad), snivendudodlnd, 2542
49 | seasaaniad Us.0. (Tanmans), unInerdedesng, 2552 17.25 9 17.25 9 54.(22)
Y1IHB9 wa. (Af), uinendedeslvl, 2548
mu. (10d), WinInededealud, 2545
50 | A.ATUEST Us.a. (ad), uninerdudedl, 2551 15 9 15 9 30 (4)
A3 wa. (Af), wniInenaedesly, 2548
.. (af), iinIenduideslnad, 2546
51 | we.as.eidun m.a. (waluladTinim), uvInendededv, 2557 12.26 8.79 12.26 8.79 31 (13)
fMuledla Wil waluladTinm), umInedededud, 2551
WU, (ALUAETININNNEAAMNTTUNYAT),
uiIvenddealug, 2549
52 | WAL.AT.DIURNY Dr. rer. nat. (Organic Chemistry), University of 20.49 0 20.49 0.5 14 (4)
ey Cologne, Germany, 2012
WM. (PRBUNIY), unnInenduuiing, 2546
m. (0d), WinInededealud, 2542
53 | wA.ms.3ua ma. (A3), W iInenaedeslva, 2542 16.5 0 16.5 0.5 14 (2)
WA .. (af), sinInenduideslnd, 2535
54 | sA.as.uvigsun Ph.D. (Biochemistry), University of Ilinois at Urbana- 14.64 1.8 14.64 1.8 24.(2)
WHeaunsng Champaign, USA, 1995
m. (0d), WinInededealud, 2534
55 | wei.ns.efidan Ph.D. (Organic Chemistry), University of Manchester, 26.1 0 26.1 0.5 17 (1)
F5ainasny UK, 1996
M.Sc. (Organic Chemistry), University of Manchester,
UK, 1993
m. (40d), WinInededealud, 2534
NUYLYR 1. 919138AUT 1-3* mnefis e19158EFURRve UNANaNS

o o

2. 9191387 1-52 fig ©19138UsEIMENGNS

o A

3. 91939dAUT 53-55 Fe 919158 dOU
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5. dermuaiigaiunimilassnuntesuide
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AT sgdumdusinluavivied Wunuidedunaimuidmualumiasinves
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UnAnwannse

- Anszviesdanuififlegvidenanudifinmsnenuinieu tielddeseslunis
AunTITenuiitelasasndineiinug

- Usegnd ysanns mnufuasvinusynaeiiieysziiunazudladamnlunside
quthlugmsarmaniddefimeunslunsassesuuuneals
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~ Unuenndenuuagnisdeatsauaaiunisainneg Iegranungauiieduaiunis
SEUIUAENITINY

- uanseanianisiivssenussaldunsianuideuazanulunadiedlan

5.3 91412a1

WUU 1 (WY N LUU N 1) Aamsanendt 2 In1sdnendi 1 - nenisnendl 2 Jnnsdnwnd 2
~ dhAnwmsiunisaeuriutoulunwmsnsUsema nansAnend 1 InsAnend 1
- dhAnwmsaueidelassainginusmelunianisanuni 2 ImsAnend 1

WUU 2 (WU N LU N 2) AamsAnendt 1 In1sdnendi 2 — nmanisdnendl 2 Jnnsinenil 2
- ghdnwmsiunsaeuriudeulunmwmeUseing aansanendi 1 Jnnsdnendl 1
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5.5 A1SLAIIUNIT

Smunliilszuulunsusiedeasefivinuninednug aarnssunsaneg WReafuns
aaulpsesneinendnug Madwdouazlasissvesinfnwudazay axdosldfuainy
WIUBOUIINANENTIUNMTUIMIUANgRsszauTadinAne) Ussdnanandsnadl neudue
TanenIsunsUadin@ny) Usednuginendmans Aansanlinnuiugay

91913587103 nw 3 e dnus daatludnAnwudmuiiieldduinw wasuuziinis
yhaAdenaenszezinansding audisadusuiduiiauysal sudedmuavestidin
Inerde NeltinAnvidesdsgidiineiinusdanariauainuaaivuad ilelauee
nssuMsAoUINednus Tauginetmand ursds Inonssunisaouinednuides

WulumudeTeduunninendsidesluiinmen1sdnensesudufinfned

5.6 NS2UIUNSUSSLAUNE

ﬂ&mummf’ﬁwﬁﬂumiﬁﬁ%’ammLLUU'5’1&Jmumammﬁmsﬁm%mé’a?}ﬁmLauaﬂqﬂmﬂ
MA3ANET (@USULUU 1 (UKW A WUU 1))
nsthiaueranuiedastumAdelunssunAndunuddndunudngs
AstnavenauInedinusuiediuniivamnanuineiinus egsties 1 150 luns
Ussypinmsegdesseiuaiiuiisensuluauiv (@mduwuu 1 (e n Loy n1))
NSINEWNS ieeg1etaelasunisaausulineunslulnsaisseauuIuigd laed
thanwududousn 1 es vie sedumdneglugdeya TC Tiert TneflindAnwidude
wsn 1 1309 wie 1av3Tns Alasuianfionuds wazlasunisussiiiuszdu Readiness
level (TRL/PRL/SRL) Sausiszsiu 4 dulu wie fufanssuiilésunisussifiusssu
Readiness level (TRL/PRL/SRL) ausisesfu 5 3ulU (§wSunuy 1 (WWy n v n1))
ASLNELNSUT g teelAsUN IR US UMM WNS lUINSA1SIVINTILAVUIUNTIRA Tnedl
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ATZUIUINT PLO1 | PLOZ2 | PLO3 | PLO4 | PLO5 | PLO 6
N3ITUIUIVIVIAY
203755 NNSTNUAUAILATLAZNNTINNITOUATIBAINETLAT D1 DD TN X X X
Professional Handling and Management of Chemical Hazards
203791 dununUudiednwinieedl 1 X X X X X X
Graduate Seminar in Chemistry 1
203792 dununUudinfnwinieeai 2 X X X X X X
Graduate Seminar in Chemistry 2
NITUIUITUEADN
203701 iAudiuneLea X X X
Combinatorial Chemistry
203704 LPNANA UIITIINYR X X
Natural Products Chemistry
203705 N1TIATIZAITHE NLAL X X X X
Phytochemical Analysis
203708 mié’umwﬁmi%uﬁé%qq X X
Advanced Organic Synthesis
203709 awnlysalndnmaniidurddugs X X
Advanced Organic Spectroscopy
203713 Ufiseuaznalnniseliunsg X X
Inorganic Reactions and Mechanisms
203714 ANUTBUIMLALRTIUYSY X X X

Comprehensive Inorganic Chemistry
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ATZUIUIVN PLO1 | PLOZ2 | PLO3 | PLO4 | PLO5 | PLO 6

203715 WsaninsalnUlueiietunse X
Spectroscopic Methods in Inorganic Chemistry

203717 inuagmsuszgnaldiumnnes X X
Chemistry and Applications of Batteries

203718 ATluazNISUTEYNAUSNTE LI AT IMaS X X X
Chemistry and Applications of Photocatalysis

203719 wilvesTanetiunid X X
Chemistry of Inorganic Materials

203721 QauvNaran3TwAll X X X
Chemical Thermodynamics

203722 JaunaansLALl X X X
Chemical Kinetics

203723 Wil X
Electrochemistry

203724 wilindsshaziadiiudunsa X X X
Nuclear and Radiochemistry

203725 \niineaassnuasiiui X X X
Colloid and Surface Chemistry

203732 ATl X X X X
Electroanalysis

203734 nATIzvnaAilagIslasinluns i X X X
Chemical Analysis by Chromatographic Methods

203735 NFIATIRNDMTHALIINTIYAAR X X X

Analysis of Foods and Nutraceuticals
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ATZUAUIVN PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO 6

203736 anszdngylueiiiiaszi X X X X
Essence in Analytical Chemistry

203737 Tulowwuiwes X
Biosensors

203739 mﬁmiwﬁmﬂmﬁ%uqa X X X X
Advanced Chemical Analysis

203741 NONWTANLATNITUTEENA X X X X
Plant Biochemistry and Applications

203743 oulwiingn X X
Enzymology

203745 nilveslusAu X X X
Protein Chemistry

203749 5NN AL X X X X
Research Methods in Biochemistry

203751 LPILTIRDUNILADS X X X
Computational Chemistry

203752 Budnnsedndvenaiasiofiasgviniaad X X X X
Electronics of Analytical Instruments for Chemistry

203753 M38ukazNISTEINNING waznsdoasnead X X X X X
Critical Reading and Writing, and Communication in Chemistry

203754 anauazrlusinsupouimesdmsuNUITenIuAll X X X

Statistics and Computer Programs for Chemical Research
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ATZUAUIVN PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO 6

203756 aussouvinweazasuinwedmsuinediiunssasuluujuRnisedl X X X X
Hard and Soft Skills for Chemists Through Teaching Assistantship in
Chemistry Laboratory

203775 NIManeuzlanzlazauURvoIneaLes X X X
Polymer Characterizations and Properties

203776 wodluesaaNlndn X X X
Polymer Composites

203777 WoRLOsIUAUA X X
Polymer Blends

203778 msvdendatsvesmediuesuaznisviliaies X X
Polymer Degradation and Stabilisation

203803 A3 lolAllla NTRLATIZRENNAT X X
Stereochemistry and Asymmetric Synthesis

203804 wiluesansusznauiamelslendn X X
Chemistry of Heterocyclic Compounds

203805 wiiAdeuazanudedu X X X
Green Chemistry and Sustainability

203806 lavgnIugTudunsgluniiduniddunsnzi X X
Organotransition Metals in Organic Synthesis

203807 CHOPVEERERG X X
Physical Organic Chemistry

203814 illandunse X X

Organometallic Chemistry
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ATZUAUIVN PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO 6
203815 TreasAlutunediuesiazlasstnelanedunse X X X
Coordination Polymers and Metal Organic Frameworks
203821 LA URAL X
Quantum Chemistry
203823 lassainasdunsiserseauluana X
Molecular Structures and Interactions
203824 NANAERSLTLAL X X
Chemical Crystallography
203825 Usingmisaldaluianalwinemansnediues X X
Molecular Phenomena in Polymer Science
203826 QUUNAFNANSLTEDA X
Statistical Thermodynamics
203827 awnnsalnUislaana X
Molecular Spectroscopy
203828 NTAUATIZLAZ MNINIAN BN ZUDINDALLDS X X
Polymer Synthesis and Characterization
203829 duUPUINeRLLDILATNITAFDY X X X
Polymer Properties and Testing
203831 wliupnddosiudmiumslinneitoyamsineemans X X X
Introductory Chemometrics for Scientific Data Analysis
203833 awninsalndmamslianeituas X X X X
Advanced Analytical Spectroscopy
203838 mARAMTATERd UM IS vz zvesiuiLaglaswEdng X X X

Analytical Techniques for Surface and Structural Characterization
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ATZUAUIVN PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO 6
203841 1ATUNITLTIT AL X X X X
Biochemical Aspects of Nutrition
203842 Fueflvendowad X X X
Biochemistry of Membranes
203844 TUPNVDINTATIAGDN X X
Biochemistry of Nucleic Acids
203869 Wtalaenasivaal X X
Selected Topics in Chemistry
203879 MvplaonasIaall X X
Selected Topics in Chemistry
USeyeyriinus
203797 InendnusUsagin X X X X X X
Master’s Thesis
203799 InendnusUsagin X X X X X X

Master’s Thesis
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ANAKNUIN
1. A1BSUNYANWAULNTZUIUIYN

2.A3. 701 (203701)  adiraudiunaisea 2(2-0-4)
Combinatorial Chemistry

Revlviidasinunau: musudfiureuvesiaey

wnilnendiuneBuailoiu ndnnseanuuuuarnsdauaszet Fanmsaensiauazldsialuaiiney
Dwveisea anmsuazmadamsdunsziiuuareds nsdaaszilodlnuesuuumavends a3
é’ﬂmmzﬁmﬂ,mLaqaLﬁﬂLLUULWammLL%J wadaNTIATIEEs UM IALATIERLUUWEYD DY dnnasasie
LUFUSUNISFuATITALULASazans nTAnwlualineudiuveliea

Introduction to combinatorial chemistry, principles in design and synthetic methodologies,
deconvolution and encoding techniques, principles and techniques in solid-phase synthesis, solid-
phase synthesis of oligomers, solid-phase synthesis of small molecules, analytical methods in solid-
phase synthesis, supported reagents in solution phase synthesis, recent literatures on combinatorial

chemistry

2.A1. 704 (203704)  LATINANAMTITITUYIR 2(2-0-4)
Natural Products Chemistry
Reulvidesrituiou: murufiuseuvesaey
wwnveladnAendl Tidunsien nuidendndaeisssundludagtusasnisussend
Secondary metabolites, biosynthesis, current research in natural products and their
applications

2.A%. 705 (203705)  N15ILATIZREITWENEWLAL 2(2-0-4)
Phytochemical Analysis

Reulviidesrinuriou: muaaiiiuseuvesideu

WRRTINTIATIEaswgnmAll F3nsataanssvmeluity 8nsadadmiuansiedislu
Bnsatedmivdmivaismegrwewds wadalasulnnsfldmiunisienansseme waidalasuilnn
ildmiuniswenaisldsewe wallalasuinnsidwsuniswenarsuseneulada 8n1sasiseyius
dmSunsuenkariATIERians MIssyenanvalasngnuaiiieaningalny

Concepts of phytochemical analysis, extraction methods for plant volatiles, extraction
methods for aqueous samples, extraction methods for solid samples, chromatographic techniques
for separation of volatiles, chromatographic techniques for separation of nonvolatiles,
chromatographic techniques for separation of chiral compounds, derivatization methods for

separation and analysis, spectroscopic identification of phytochemicals

2.8, 708 (203708)  n1sdaasiziansdunisdugs 3(3-0-6)
Advanced Organic Synthesis
Revlvildiasrinunou: munnuiiureuvesiaey
n1sununsdsaseilsanaidmane assanmlunsduasizinaniidunsd nsasieiuse
ANSUBU-ASUBN UATevetarsusenaulangdunideneg nguuntesuaznguisauisen Ugasen
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pandntunaziandu lalaslustulazaisusznaulusoudunid wasUjasenisduasiznunsufjizen
Wenassannsansineg Tutagdu

Synthetic plan of target molecule, selectivity in organic synthesis, formation of carbon-
carbon bonds, reaction of various organometallic compounds, protecting and activating groups,
oxidation and reduction reactions, hydroboration and organoboron compounds, some synthetic

reactions selected from current literature

2.04. 709 (203709)  sunInsalnTmanfidunddougs 3(3-0-6)
Advanced Organic Spectroscopy
Revlviidasinunau: muniiiureuvesaoy
n91lATIEs19U09a158uUN3 s dans1tiletan-1gdaauninsalnd dursusaaunlnsalnd
Tuedesunnumnislowuudauninsalnd wazunaauninsiuns
Structure determination of organic compounds, ultraviolet- visible spectroscopy, infrared

spectroscopy, nuclear magnetic resonance spectroscopy, mass spectrometry

2.A3. 713 (203713)  Ujfseuaznalnnnveiiunid 3(3-0-6)
Inorganic Reactions and Mechanisms
Reulvidesrituiou: muruiiuseuvesaey
saunamaniiafiuazmnafinedineg Addnlunsmnalnufiten sdnvesufAzeuaznalnms

ofluvdd Ufitensunuiivesandedousennednia UiATensunuiivesansdedeuauainaiund ns
Feuiiemanillasansdsteuvedansunsudtu Uiiselussuuansussnoulanedunid uasufazenddl
nsthedianaseu

Chemical kinetics and other important parameters in the determination of mechanism, type
of inorganic reactions and mechanisms, substitution reactions of octahedral complexes, substitution
reactions of square planar complexes, chemical catalyses by transition metal complexes, reactions

in organometallic systems, electron transfer reactions

2.A3. 714 (203714)  a7usauimaaiiatuvsd 3(3-0-6)
Comprehensive Inorganic Chemistry
Reulviidesrinuriou: muaaiiiuseuvesideu
lassadaezaon lassadisuasiuszvadluiana indan uzaeuds nsauaziua eondnduuay
Fendu aumnsluana swuavansUsenauvessty winltudagtuveanietiunid
Atomic structure, molecular structure and bonding, solid state chemistry, acids and bases,
oxidation and reduction, molecular symmetry, the elements and their compounds, current trends

in inorganic chemistry

2.A8.715 (203715)  AsmsannsalnUluaiioiunsd 3(3-0-6)
Spectroscopic Methods in Inorganic Chemistry
Rouluiidawsiudou: mumuiureuredon
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nufnauuazmsdneaizianiy  anlnsalnniensdu duedosuunudnisTowuudaninga
¥ didnaseualuslanuudaunlnsalnl didnnsefndaiunnsuvesasusenausiunid uesaunieos
anlnsalnd uwuaaUnlnsums uasdinisideaiuy

Group theory and the character tables, vibrational spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance spectroscopy, electronic spectra of inorganic compounds,

Mbssbauer spectroscopy, mass spectrometry, diffraction methods

2.A%.717 (203717) LﬂﬁLtaznﬁﬂizqnm“’l%'u,ummaé 2(2-0-4)
Chemistry and Applications of Batteries

Revlviidasinunau: mueufiureuvesiaey

AN ad Al LL‘UGILG\@%UE@JQ&?LL@%LLUWLW@%VJ@SQ&? wumine3aifienlossu n1s
Uszgndlduaztemsszfsiuamnudasafovesuunneddifieslosou  wazuummeiuisounan (Lunimeily
anann laviz-losou lave-dawes lang-01n1e)

Overview of electrochemical cells, primary batteries and secondary batteries, lithium-ion
batteries, applications and safety precautions of lithium-ion batteries, next- generation batteries
(solid-state, metal-ion, metal-sulfur, metal-air batteries)

2.A3.718 (203718)  Afiuazn1sUsEANAURASE LT aTaues 2(2-0-4)
Chemistry and Applications of Photocatalysis
Reulviidesrinuiou: muasiiiuseuvesideu
flugruresuFATonsauduas mawaufussUfATenduas mseenuvuiaiesuinsnideuas
N5UsEYNAUSATELIUTIUAS
Fundamental of photocatalysis, development of photocatalysts, photoreactor design,

photocatalytic applications

2.A4. 719 (203719)  alivasiageliunid 3(3-0-6)
Chemistry of Inorganic Materials
Reulviidesrinuiou: munaiiuveuvesiaou
YanofuviduasUsvnd  nsdunseitanoiunidonansmduaniugeinag  nmsysanniznaie
Aaeuitensiinseilasiaing lassadne e Fugruuasandinisanufouesaneiuvis
Inorganic materials and their applications, synthesis of inorganic materials from reactants, in
various states integration of various analytical techniques for structural, phase, morphological,

thermal analysis of inorganic materials

204, 721 (203721)  gruvwaraAsLdaLAd 3(3-0-6)
Chemical Thermodynamics
Rouluiidawsiudou: mumuiureuedaon

widgauaf waanuvesfisenadl arsarareiiearsvesueudianivslad asavaredidninsladun
mamamfiaunavesasavatedidninsladoeu  Widefiuraulalutagiuuaznisussyndmesiulawfing

Tun533e
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Ideal gases, chemical reaction energy, Ideal solutions, dilute solutions of non-electrolyte,
solutions of strong electrolyte, determination of equilibrium constant of weak electrolyte solutions,

topics of current interests and applications of thermodynamics in research

2.A3. 722 (203722)  vauwaransLAll 3(3-0-6)
Chemical Kinetics

Revlviidasinunau: musufiureuvesiaey
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Rate of chemical reaction, analysis of kinetic data, experimental methods for fast and normal
reactions, kinetic theory of gasses, reaction rate theories, some typical gas phase reactions, reactions

in solution, heterogeneous catalysis and photochemistry

2.A4. 723 (203723)  adliin 2(2-0-4)
Electrochemistry

Reulvidesrituiou: muruiiuseuvesaey
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Some fundamental laws in electrochemistry, potentials and thermodynamics of cells, theory
of ionic interaction, the electrical conducting properties of electrolytes, electrical polarization and
the kinetics of electrode reaction, applications of electrochemical processes

2.4, 724 (203724)  alidAResHATATINULIUASIE 3(3-0-6)
Nuclear and Radiochemistry

Reulviidesrinuriou: muaaiiiuseuvesdeu
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Radioactivity and radionuclides, radioactive decay, decay modes and nuclear radiation,
measurement of nuclear radiation, nuclear reactions, chemical effects of nuclear reactions, nuclear
energy, nuclear reactors, nuclear fuel and fuel cycles, production of radionuclides and labeled
compounds, radioisotopes, activation analysis, analysis with X-rays techniques, analyses involving

radioactivities in various fields
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2.A3. 725 (203725)  iaflnoanseduazituin 3(3-0-6)
Colloid and Surface Chemistry

Reulviideswrituiou: muamiiuseuvesdeu
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Introduction to colloid, kinetic properties, optical properties, electrokinetic properties,
rheology, characterizations of colloids using different techniques, colloid stability and its
measurement, liquid-gas and liquid- liquid interfaces, liquid-solid interfaces, solid-gas interface,

chemisorption, heterogeneous catalysis and surface characterization techniques

2.A4. 732 (203732) N3NNI 3(2-3-4)
Electroanalysis

Reulvidesrituiou: muanuiiuteuvesiaey
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Review on electroanalysis, conductometry, galvanic cell and potentiometry, electrolytic cell
and coulometry, amperometry, polarography and voltammetry, stripping analysis, electrochemical
impedance spectroscopy, and current research on electroanalysis. Practice in testing and applications

of some electroanalytical techniques in various analyses

2.A4. 734 (203734)  N15ATIZINNGLALIIRATTATUNINNTIN 3(2-3-4)
Chemical Analysis by Chromatographic Methods
Reulviidesrinuriou: munaiiuveuvesiaeu
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Theory and optimization of chromatographic analysis, eas chromatography, eas
chromatography- mass spectrometry, high performance liquid chromatography, and liquid
chromatography-mass spectrometry, practice in chromatographic instruments and application of

chromatographic techniques for the analysis of some compounds in various samples
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2.A3. 735 (203735) 15T TUAsTINIgRAR 2(2-0-4)
Analysis of Foods and Nutraceuticals

Reulviidesrinuiou: muraiiuseuvesaeu
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Composition of food, nutraceuticals and human health, general analysis of lipids, proteins,
carbohydrates, fibers and ashes, chemical analysis of nutrient compounds, instrumental analysis of
micronutrients and nutraceuticals, analysis of oxidative stress and bioactive compounds,

applications for health, nutrition, and clinical purpose

2.03. 736 (203736)  anszanAgyluaidnszi 3(3-0-6)
Essence in Analytical Chemistry
Reulvidesrituiou: murufiuseuvesaey
amsamTessiaTzinead sunsulunsiessimant weilansesufogsdmiunms
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Overview of chemical analysis, steps in chemical analysis, sample preparation techniques
for real sample analysis, data handling in chemical analysis using computer programs, chemical
equilibria: principles and applications in chemical analysis, titration: principles and applications in

standard methods, analysis by kinetic methods

2.0%. 737 (203737)  lulawwuies 2(2-0-4)
Biosensors

Reulviidesrinuiou: munnuiiuteuvesiaey

amsanvetiulawuges fnsatumadinm fuvasdyiauaziinismnsiata wadadildm
anwazlamzveslulawuges Jaguiludunmsiaululawuees nsdifnwvetlulowugeslunuidouas
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Overview of biosensors, bioreceptors, transducers and detection methods, techniques for
characterization of biosensor, nanomaterials and biosensor development, case studies on current

research and commercialized biosensors

2.A4. 739 (203739)  N15AATIEVINNALANIYUES 3(3-0-6)
Advanced Chemical Analysis
Reauluiidassiutau: munNuiuTeUTeIda
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Extraction based on partition concept, high performance thin layer chromatography (HPTLCO),
field-flow fractionation (FFF), capillary electrophoresis (CE), automation, newly developed techniques

and green chemical analysis, chemistry in test kits

2.03. 741 (203741)  wanuw¥ualuazn1suszand 3(3-0-6)
Plant Biochemistry and Applications

Revlviidasinunau: muniiiureuvesaoy
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Biochemistry of respiration and photosynthesis, plant adaptation to changes in environment,
essential features of plant metabolism and control mechanisms, plant hormones; auxins, cytokinins,

gibberellins, biochemical mechanism of post-harvest plants, and genetic engineering of plants

2.A4. 743 (203743)  taulesiinen 3(3-0-6)
Enzymology

Reulviidesrinuiou: munnuiiuveuvesiaeu
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Chemical characteristics of enzymes, kinetics of enzyme, enzyme catalytic mechanisms,
preparation and properties of synthetic enzymes, genetic engineering in relation to enzymes, future
developments in enzyme technology, large scale industrial techniques of enzyme production,

industrial application of enzymes, safety in enzyme technology

2.A4. 745 (203745)  adivadlushu 3(3-0-6)
Protein Chemistry

Reulviidesrinuiou: munnuiiuteuvesaey
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Reviews of chemistry of peptide and protein, three-dimensional structure, protein folding,
theory and experiment, protein denaturation, folding pathway, and prediction of protein structure,
methods applied to the study of protein structure, protein dynamics, atomic fluctuations, collective
motions, and triggered conformational changes, methods applied to the study of protein interactions
and dynamics, modern protein engineering and case studies, molecular approach of proteins used

in medicine and industries, future trends of protein chemistry and applications
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2.A3. 749 (203749)  ABn15eNeTuall 4(2-6-4)
Research Methods in Biochemistry

Reulviidesrinuiou: munnufiureuvesiaeu
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Experimental design steps in biochemistry, principle of statistical experimental design for
comparison in biochemistry, principle of statistical experimental design for optimization in
biochemistry, biochemical components of cells and cell lysis methods, properties of protein and
initial separation, protein purification by chromatographic methods, quantitative and qualitative
analysis of protein, current research on protein separation and purification, introduction of
metabolomic analysis techniques, sample and derivatized preparation for analysis, gas/ liquid
chromatography techniques, analytical design of biochemical samples, and laboratory practice in

related topics

2.A4. 751 (203751)  LATlAeARUN MBS 3(2-3-4)
Computational Chemistry

Reulviidesrinuiou: munnafiuveuvesiaou
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Molecular modelling and calculation, potential energy surface and energy optimization,
guantum mechanical methods, density functional theory, applications of electronic structure
calculations, force fields and potential energy surfaces, statistical mechanics, simulations by
molecular mechanical methods, applications for material and biomolecular design and practice in

the related topics

2.4, 752 (203752)  Bi@nnsefindvaniasdedaszimand 3(2-3-4)
Electronics of Analytical Instruments for Chemistry
Revlvildiasrinunou: munnuiureuvesaeu
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Overview of electronics in analytical chemistry, electronic devices for analytical instruments,
processing of signal from transducers and chemical sensors, data recording, control of instruments
by electrical methods, examples of applications of electronics in analytical chemistry, and practice
on electronics of analytical instruments for chemistry and fabricating of some simple analytical

instruments

.04, 753 (203753)  nse1uMazmaTsuleinany uaznisaeatsnnaail 2(2-0-4)
Critical Reading and Writing, and Communication in Chemistry

Reulviidesrinuriou: munnaiiuveuvesiaeu
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Types of chemical information and literature, structure of chemical literature and critical
reading, differentiation of facts and opinions, and evaluation of different types of opinions, English
usage in chemical literature writing, writing of chemical literature with appropriate use of references,
oral presentation of research works in English, poster presentation of research works, ethics in

academic writing and presentation

2.A4. 754 (203754)  adnuazlUIwNINABURANDSAIMTUNUITENILAL 2(2-0-4)
Statistics and Computer Programs for Chemical Research

Reulviidesrinuiou: munnuiiuteuvesiaey
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Importance of statistics in chemical research, statistics for data analysis, point and interval
estimations, hypothesis testing using statistical methods, data science in chemical research, using
office computer program, using computer program(s) in calculation, data analysis and result
presentation, using computer program(s) to prepare figures for scientific data presentation, and using

computer program(s) for preparation of scientific presentations

2.A%. 755 (203755)  N1SINUNUATSIANILAZNITIANTITOUNIIEINETSLAL 1(1-0-2)
281909013
Professional Handling and Management of Chemical Hazards
Revlvildiasrinunou: munnuiureuvesaeu
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Overview of chemical laboratory safety, emergency planning and emergency response in the
chemical laboratory, managing and working with chemicals, management of waste, radiation and
biosafety

2.A3. 756 (203756)  AUIIOUNINEEHATITUNNWLAIMTUUNLANNIY 1(0-2-1)
n1sYeaaululfinnisad
Hard and Soft Skills for Chemists Through Teaching
Assistantship in Chemistry Laboratory
Reulviidesrinuriou: munnaiiuveuvesiaeu
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Media design for communication in chemistry laboratory, communication in chemistry
laboratory through role playing, chemical techniques for use in chemistry laboratory, practice hard
and soft skills through being teaching assistant in chemistry laboratory, analysis and extraction of

lesson learned from experiences in being teaching assistant in chemistry laboratory

2.03. 775 (203775)  nIsWaneaslanIziasauURvaInaaues 3(3-0-6)
Polymer Characterization and Properties

Reulvidesrituiou: munnuiiuteuvesiaey
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The nature of polymeric materials, polymer synthesis, polymer characterization, polymer
morphology and microstructure, temperature transitions in polymers, polymer degradation and

stabilization, polymer mechanical properties, new developments in polymers as advanced materials

2.A.776 (203776)  wWoRluIABUINER 3(3-0-6)
Polymer Composites

Reulviidesriuriou : mummiuteUvoaou
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Importance and advantages of polymer composites, polymer matrix, additive materials,
preparation method of polymer composites, fiber-reinforced polymer composites, characterization
of polymer composites, applications of polymer composites, and modern trends of polymer

composites
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2.A8.777 (203777)  wWoAWasUaUA 3(3-0-6)
Polymer Blends

Reulviidesrinuriou : AMummivteUvDFou
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Overview of related to polymer blends, models for polymer chains, thermodynamics of
binary mixing, phase behavior of polymer solutions, polymer- polymer compatibility, phase

separation of polymer blends, preparation and characterization of polymer blends

1.AN.778 (203778)  nnsideudatsvaswediasuaznisinliaties 3(3-0-6)
Polymer Degradation and Stabilisation
Reulvidesrinuiou: munnuiiuteuvesiaey
AWTINTeINSdeNdasveedes madenaatelauanudou madevaanalasuas nsideu
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Overview of polymer degradation, thermal degradation, photodegradation, mechanical
degradation, biological degradation

2.A4. 791 (203791)  duuunUugiafnyImiawad 1 1(1-0-2)
Graduate Seminar in Chemistry 1
Reulvidesrinuiou: munnuiiuteuvesiaey
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Discussions of recent advances in various topics in respective branches of chemistry, and

reports by graduate students on research problems

2.4, 792 (203792)  duuunUadinAny e 2 1(1-0-2)
Graduate Seminar in Chemistry 2
Reulviidesrinuiou: munnuiiuteuvesaey
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Discussions of recent advances in various topics in respective branches of chemistry, and

reports by graduate students on research problems

2.A3. 803 (203803)  AlMBIlaLANLAZNNTHAUATIZYDANNNAT 2(2-0-4)
Stereochemistry and Asymmetric Synthesis
Reulviidesrinuiou: muaiiuseuvesaeu
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Structure and isomerism, stereoisomerism, chiral molecules devoid of chiral centers,
properties of stereoisomers, discrimination of stereoisomers, determination of the absolute
configuration, principle of stereoselective syntheses, diastereoselective syntheses and

enantioselective syntheses

2.A3. 804 (203804)  mdlvasaIsUsTNOULWBlSlUAAN 2(2-0-4)
Chemistry of Heterocyclic Compounds
Revlviidasinunau: musufiureuvesiaey
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Classification, nomenclature and ring synthesis of heterocyclic compound, five- membered
heterocyclic compound with one heteroatom, five-membered heterocyclic compound with two or
more heteroatoms, six- membered heterocyclic compound with one heteroatom, six- membered
heterocyclic compound with two or more heteroatoms, three-, four- and seven-membered heterocyclic

compounds, applications of heterocyclic compounds in current research

2.0, 805 (203805)  iafidiTeauazanudsdy 2(2-0-4)
Green Chemistry and Sustainability
Reulviidesrinuiou: muasiiiuseuvesideu
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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 methods to power

reactions

2.A3. 806 (203806)  langniuFFudunsdluniidunsddunsizi 2(2-0-4)
Organotransition Metals in Organic Synthesis

Reulviidesrinuiou: murafiuseuvesaeu
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Structure and bonding in organotransition metal complexes, elementary reactions in
organotransition metal complexes, alkene functionalization and applications, carbon-carbon bond
formation and applications, carbon-nitrogen bond formation and applications, olefin metathesis and

applications, and miscellaneous organotransition metal reagents in organic synthesis
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2.AY. 807 (203807)  LAdBuNIINENa 3(3-0-6)
Physical Organic Chemistry

Reulviidesrinuiou: muraiiuseuvesaeu
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Thermodynamic data, kinetic data, substituent effects and linear free-energy relationships,
basic mechanistic concepts, isotope effects, isotopes in labeling experiments, characterization of
reaction intermediates, catalysis by acids and bases, lewis acid catalyst, solvent effects, structural

effects in the gas phase and writing organic reaction mechanism.

2.A4. 814 (203814)  adilandunsd 3(3-0-6)
Organometallic Chemistry
Reulvidesrituiou: muanuiiuteuvesiaey
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An overview of organometallic chemistry, ligands in organometallic compounds of transition
metals, organometallic compounds of main group elements, organometallic reactions,

organometallic catalysis

2.A%. 815 (203815) Treastiudunadiuasuazlasetrelansdunsd 2(2-0-4)
Coordination polymers and metal organic frameworks
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Overview of coordination polymers (CPs) and metal organic frameworks (MOFs), important
coordination chemistry of CPs and MOFs, intermolecular interactions of CPs and MOFs, tools for
description and design of CPs and MOFs, synthesis methodologies of CPs and MOFs, techniques used

in structural characterization and basic properties, case studies

2.A%. 821 (203821)  LAliABUAN 3(3-0-6)
Quantum Chemistry
Reulviidesrituiou: muriiuseuvesaeu
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Related mathematics, review on quantum mechanics, linear motion and harmonic oscillator,
rotational motion, angular momentum, group theory, techniques of approximation, atomic spectra

and atomic structure, molecular structure, calculation of electronic structure

2.A4.823 (203823)  lassadsuazdunsisenseauluiana 3(3-0-6)
Molecular Structures and Interactions

Reulviidasinunau : mumuiurouvesiaey

szuufiin Wsdweslaseaine uasnisuansninluana siuselanaud Wustlalasiau uaziuse
maneAugnaNs Sumsizenseninet wasdunsfsefamestu Sunsifenluihatin eouresiutuasve
weladvesluiana uulasluana lanadiusznoufuldies wazeyaeauly

Coordinate systems, structural parameters and molecular visualization, covalent bonding,
multi-centered bonding and hydrogen bonding, polar interactions and dispersion interactions,
electrostatic interactions, molecular conformations and topologies, macromolecules, self-assembly

and nanoparticles

2.A4. 824 (203824)  wAnAERTITaLAd 3(3-0-6)
Chemical Crystallography
Reulvidesrituiou: muruiiuseuvesaey
nguiuazufansndnaansluuiunvesmsuszendniaed nadauaziedosdiomandneans
nsUszgndldluanuideuazanamvnssy
Crystallography theory and concept for application in chemical aspect, crystallographic

techniques and instrumentation, research and industrial applications

2.A4. 825 (203825)  Usngnisalidsluanaludneasanswodiaes 3(3-0-6)
Molecular Phenomena in Polymer Science
Reulviidesrinuiou: munnuiiuteuvesiaey
gauuwaranivanIsianediues wginssudaladaiafinlunedmesaniuzuoiuds uazarsazans
nodluesuavnedasiuaun
Thermodynamics of polymerization, viscoelastic behavior in solid polymers, polymer

solutions and polymer blends

2.AY. 826 (203826)  YUUNAAAAITIAAR 2(2-0-4)
Statistical Thermodynamics
Reulviidesrinuiou: murafiuseuvesaeou
ulnsUeada nannisieulnsUaegn naufnamansatia n1suszendluszuvaaunid nadans
adfwagnisdaedluiana msUszgndlumaninasdine uasmsussgnasmalislugudun
Statistical entropy, maximum entropy principle, statistical mechanics theories, applications
to ideal systems, statistical mechanics and molecular modeling, applications in chemistry and

biological systems and other contemporary fields
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2.A3. 827 (203827)  awnlnsalnUitaluiana 2(2-0-4)
Molecular Spectroscopy
Reulviidesrinuiou: muraiiuseuvesaeu
namansiuming ngufingy anlnsalnPuyuuesvesnamaninau dandefuuaiunisloud
islouuuduimanvosdidnaseu mavyuvedinana n1sduvedlinana wazdidnnselinanniu
Matrix mechanics, group theory, spectroscopy in quantum mechanical view, nuclear
magnetic resonance, electronic magnetic resonance, molecular rotations, molecular vibrations and

electronic spectra

2.A3. 828 (203828)  N1TAUATIRNUALNITMNANYALLANIZUDINDALNDS 3(3-0-6)
Polymer Synthesis and Characterization

Reulviidesrinuiou: smunnafiuvesiaou

nalnuazaaunaransvealiseinisnedwelaedu nalnuazaunamansvesufizeinisiinla
nadiwes NMsiianediwesuuvayyadaszaiglousrnou N1TAANDANBTLUUTINAY-LANBBA-HIUNT
wdsugheanslduuuiunduld mamdhwiinluanaedveamediues

Mechanisms and kinetics of polymerization, mechanisms and kinetics of copolymerization,

atom transfer radical polymerization, reversible addition-fragmentation chain-transfer

polymerization, average molecular weight determination of polymer

2.A4. 829 (203829)  auUAUBINDALNDILAZNITNAGDU 3(3-0-6)
Polymer Properties and Testing
Reulviidesrinuiou: munnafiuveuvesiaou
nswasuulasgamgiilunediue’ dugruine1vemedwes autidina uaz msidenanmyos
wodluesuayn v lilates
Temperature transitions in polymers, polymer morphology, mechanical properties, polymer

degradation and stabilization

[
=~ v -] o

2.A3. 831 (203831)  aluwmsndilasdudmiumsinszidayanis 2(2-0-4)
IngrAans
Introductory Chemometrics for Scientific Data Analysis
Reulviidesrinuiou: munnuiiuteuvesaey
NTIATIEteyananil nannisaliiunsnd n1sussendldinluuning anuzdagdunas
wwdltuveansidialuaning
Chemical data analyses, chemometric principle, applications of chemometrics, current

status and trend of the use of chemometrics
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2.0, 833 (203833)  swnnsalnmienisisesituge 3(3-0-6)
Advanced Analytical Spectroscopy

Reulviidesrinuiou: muraiiuseuvesaeu

danslilawan-dddaaiuninslnlawesuasaUninsunsdeyiusuasnisussendldlussuula
woatesnlin wilmelswssuazinetawnd geaisawudaninsalny nllaliuwuianinsalnd estu
Wsnaninsalny eznouiinnenroutulardlatuaiuningues suannnadwianalann-ooUuAnAadia
Fuainlnswe3 (le3ii-ledioa) lulasnnwardun-seUfndadladuaunlnsiue’ (1udi-lodiod) dusndiv
adiianaraun-wuaaUninsun3(leTi-1ouea) durniivdafmianaraun-unaanlnsmuns/waadnlng
we3(lodfi-lutea/1ouea) Anialasuinsnsf-dudniivdawmianaraun-uuaauninsun’ (woad-lodd-
wuted) Inlawesuualudiunisussanann

Ultraviolet-visible spectrophotometry and derivative spectrophotometry and application to
fiber optic system,_nephelometry and turbidimetry,_fluorescent spectroscopy, chemiluminescent
spectroscopy,_near-infrared spectroscopy, atomic absorption and emission spectrometry, inductively
coupled plasma- optical emission spectrometry (ICP- OES), microwave plasma- optical emission
spectrometry (MP-OES),_inductively coupled plasma- mass spectrometry (ICP-MS),_inductively
coupled plasma- mass spectrometry/ mass spectrometry_(ICP-MS/MS),_liquid chromatography-

inductively coupled plasma- mass spectrometry_(LC-ICP-MS),_recent photometric techniques with

image processing

2.3, 838 (203838)  WATANITAATIZRAIMSUNITAIANTAZIANIY 2(2-0-4)
vasuRiuazlaseadng
Analytical Techniques for Surface and Structural
Characterization
Reulviidesrinuiou: murafiuseuvesaeu
anmvenAlaiiedes walansdeuusdend wedansiauuinsoy Lﬁﬂmiéwg;aa
wawunanlnsalnd wnasdlnindidnnseunazdansitiloanlilandidnaseuaiunlnsalnl loia
didnmseuaninsalnl qanssaumansdianasounuudesiruaziuvdsinauwaaUninsalndvedloseu
nAend wazweladug
Related techniques overview, X-ray diffraction technique, neutron diffraction technique, X-ray
fluorescence spectroscopy, X-ray and ultraviolet photoelectron spectroscopy, auger electron
spectroscopy, transmission and scanning electron microscopy, secondary ion mass spectroscopy and

other techniques

2.A4. 841 (203841)  Tavun1sLBIY 1Al 3(3-0-6)
Biochemical Aspects of Nutrition
Reulviidesrituiou: mumiuveuesaou
unihlaswinsdedund arsemsisenedesnisuazdanuzih msUssdiuan1aglarunnisids
Al NANIUMAUUNUDATU N1TITNLATUINIT LUUNUATULAYAURAUNANITILAT NalTeTLAdl
yasemsilimaduidonseszuunissesuasiumueagulasuinig N13AIUANULNUDATUYDIATNNNT
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I@EJ@EJ%I?JH ﬂ']’]llﬁ@]‘dﬂamaﬂLllLL‘V]UE]?%NL‘&IENQ’Wﬂ']'i‘VTN’lu‘UENEIEJﬁlIu {jﬁlﬁq]JEJ‘\]’]ﬂﬂ’]iﬁﬂ@’]%’]ﬁﬁlﬂﬁiﬂ‘lﬁ
warlsnuzsiivuiuaosluy
Introduction to biochemical nutrition, nutrient requirements and recommendations,
biochemical assessment of nutritional status, metabolic energy, nutritional research, metabolism
and biochemical disorders, biochemical effect of intravenous alimentation on digestive system and
nutritional metabolism, hormonal control of metabolism of nutrients, disorder of metabolism due

to hormone action, possible dietary factors and hormone dependent cancer

2.A1. 842 (203842)  Fumilveadoivad 3(3-0-6)
Biochemistry of Membranes

Reulviidesrinuiou: munnufiureuvesiaeu

aafUsznaunuad Tassadmweniowad autinmaaiinnenin unuimuwazyssinnveniowad
Fadunsgivesesduszneuidowad msvudsdsansiilinanauarlesoudiie q iudoivad unumues
Tshushusasidowadifeatulsaunesin wwuhasweniewaduariinsdnyidowad

Chemical components and structure of cell membrane, physicochemical properties, roles
and types of membranes, biosynthesis of membrane components, membrane transport of
biomolecules and ions, roles of receptor proteins and membrane in some diseases, artificial

membranes and methods for studies of membranes

2.A%. 844 (203844)  Fadvainsatiapasn 3(3-0-6)
Biochemistry of Nucleic Acids
Reulviidesrinuriou: smunaiiuvesiaou
NMUNIUBIAUTENOUTBINIATIATEN unumvasnsaiiindsnnaguainuazlsadig o nsniindanlu
1h¥a edeauaziouluiBuiiiendes Hrduanzivesiibue wazersidue unumvesiidueuazensiduy
wluddiaszvvesdusiu ¥ann159ngu selsulsnissnge
Review the components of nucleic acid, role of nucleic acids in health and diseases, nucleic
acid in virus, nuclease and related enzymes, biosynthesis of DNA and RNA, role of DNA and RNA in

protein biosynthesis, principle of gene manipulation, methodologies

2.A3. 869 (203869)  WataLABNATINNNAY 1(1-0-2)
Selected Topics in Chemistry
Reulviidesrinuiou: munnuiiuteuvesaey
shdaidenasnienfuitievuasmeluladtagtumand nssuininiannsnameDoudn 1Ay
4 mheAndeidorng TunssuiAndanuunndistu Fdelunssuiuinagivsenmealinau
The course provides an arrangement of a lecture series on the present-day topics in
chemistry. It may be repeated for a maximum of 4 credits if different topics are taken. Topics are to

be announced
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2.A3. 879 (203879)  vidaidenassniuad 2(2-0-4)
Selected Topics in Chemistry

Reulviidesrinuiou: munnaiiureuvesiaeu

shiadenasaifniudenuasmelulaagtumanil nszuninidannsoamedeudlalaiu
4 wihedndlemdereg Tunszurdvfianuuansieiu sdelunssuiuivasiivssmealinsu

The course provides an arrangement of a lecture series on the present- day topics in
chemistry. It may be repeated for a maximum 4 credits if different topics are taken. Topics are to be
announced

2.4, 797 (203797)  AneniwusUSeygyaln 36 naenn
Master’s Thesis

Revlviidositunaw:  iueyiifivhdelasiinuds vie
awmzilsuniouiunsiaueitonazlasasng

2.04. 799 (203799)  AneiwusUseysyaln 15 wioeia
Master’s Thesis

Reulviidasitudew:  iFueyiifivhdelasisnauds vie
awmzilsundouiunsiaueitonazlasasng
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599ANENS19158 3. DAUAE J9INS (H-index = 11)

3

UIFYTTAVUIUIYIR

1.

10.

11.

12.

13.

Chuasaard, T., Thammakan, S., Semakul, N., Konno, T., Rujiwatra, A., Structure and
photoluminescence of two-dimensional lanthanide coordination polymers of mixed phthalate and
azobenzene dicarboxylate, (2022) Journal of Molecular Structure, 1251, 131940.

Somsri, S., Kuwamura, N., Kojima, T., Yoshinari, N., Rujiwatra, A., Konno, T., Inclusion of cyclodextrins
in a metallosupramolecular frameworkviastructural transformations, (2022) CrystEngComm, 24 (1),
pp. 33-37.

Thammakan, S., Kuwamura, N., Chiangraeng, N., Nimmanpipug, P., Konno, T., Rujiwatra, A., Highly
disordering nanoporous frameworks of lanthanide-dicarboxylates for catalysis of CO2 cycloaddition
with epoxides, (2021) Journal of Solid State Chemistry, 303, 122464,

Surinwong, S., Kuwamura, N., Kojima, T., Yoshinari, N., Rujiwatra, A., Konno, T., Highly Porous lonic
Solids Consisting of Aul3Colll2Complex Anions and Aqua Metal Cations, (2021) Inorganic Chemistry,
60 (16), pp. 12555-12564.

Itai, T., Kuwamura, N., Kojima, T., Yoshinari, N., Rujiwatra, A., Konno, T., Photoluminescent ionic solids
of s-bridged gold(i)-gallium(iii) and gold(i)-indium(iii) hexanuclear complexes, (2021) Bulletin of the
Chemical Society of Japan, 94 (8), pp. 2076-2078.

Tapala, W., Chankaew, C., Grudpan, K., Rujiwatra, A., Silver-miang nanocomposites: A green, rapid
and simple approach for selective determination of nitrite in water and meat samples, (2021)
Microchemical Journal, 162, 105879.

Sinchow, M., Semakul, N., Konno, T., Rujiwatra, A., Lanthanide Coordination Polymers through Design
for Exceptional Catalytic Performances in CO2Cycloaddition Reactions, (2021) ACS Sustainable
Chemistry and Engineering, pp. 8581-8591.

Thammakan S., Rodlamul P., Semakul N., Yoshinari N., Konno T., Ngamjarurojana A., Rujiwatra A. Gas
Adsorption, Proton Conductivity, and Sensing Potential of a Nanoporous Gadolinium Coordination
Framework, (2020) Inorganic Chemistry, 59, pp. 3053-3061.

Yotnoi B., Sinchow M., Ngamjarurojana A., Rujiwatra A. Crystal structures and photoluminescent
properties of highly disordering lanthanide-2,5-pyridinedicarboxylate frameworks, (2020) Inorganica
Chimica Acta, 500, 119236.

Chuasaard T., Neamjarurojana A., Konno T., Rujiwatra A. Crystal structures and temperature-dependent
photoluminescence of lanthanide coordination frameworks of mixed-benzenedicarboxylates, (2020)
Journal of Coordination Chemistry, 73, pp. 333-345.

Tapangpan P., Panyarat K., Chankaew C., Grudpan K., Rujiwatra A. Terbium metal organic framework:
Microwave synthesis and selective sensing of nitrite, (2020) Inorganic Chemistry Communications,
111, 107627.

Thammakan S., Panyarat K., Rujiwatra A. Organically pillared layer framework of [Eu(NH.-
BDC)ox)(H30)], (2019) Acta Crystallographica Section E: Crystallographic Communications, 75, pp.
1833-1838.

Sinchow M., Chuasaard T., Yotnoi B., Rujiwatra A. Diversity in framework architecture of lanthanide-
2,5-pyridinedicarboxylate-sulfate coordination polymers, (2019) Journal of Solid State Chemistry,
278, 120902.



14.

15.

16.

17.

75

Meundaeng N., Prior T.J., Rujiwatra A. Crystal structures and Hirshfeld surface analysis of transition-
metal complexes of 1,3-azolecarboxylic acids, (2019) Acta Crystallographica Section C: Structural
Chemistry, 75, pp. 1319-1326.

Chankaew C., Tapala W., Grudpan K., Rujiwatra A. Microwave synthesis of ZnO nanoparticles using
longan seeds biowaste and their efficiencies in photocatalytic decolorization of organic dyes, (2019)
Environmental Science and Pollution Research, 26, pp. 17548-17554.

Panyarat K., Ngamjarurojana A., Rujiwatra A. Colorimetric analysis: A new strategy to improve
ratiometric temperature sensing performance of lanthanide benzenedicarboxylates, (2019) Journal
of Photochemistry and Photobiology A: Chemistry, 377, pp. 167-172.

Meundaeng N., Rujiwatra A., Prior T.J. Crystal structure of (1,3-thiazole-2-carboxylato-KN)(1,3-
thiazole-2-carboxylic acid-KN)silver(l), (2019) Acta Crystallographica Section E: Crystallographic
Communications, 75, pp. 185-188.
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1.

Lim Chong, W., Vao-soongnern, V., Nimmanpipug, P., Tayapiwatana, C., Lin, J.-H., Lin, Y.-L., Yee Chee,
H., Md Zain, S., Abd Rahman, N., Sanghiran Lee, V., Molecular dynamics simulations and Gaussian
network model for designing antibody mimicking protein towards dengue envelope protein, (2022)
Journal of Molecular Liquids, 346, 118086.

Al-Nema, M., Gaurav, A, Lee, V.S., Gunasekaran, B., Lee, M.T., Okechukwu, P., Nimmanpipug, P.,
Structure-based discovery and bio-evaluation of a cyclopental4,5]thieno[2,3-: D] pyrimidin-4-one as
a phosphodiesterase 10A inhibitor, (2022) RSC Advances, 12 (3), pp. 1576-1591.

Rithchumpon, P., Intakaew, N., Khamto, N., Yimklan, S., Nimmanpipug, P., Thavornyutikamn, P.,
Meepowpan, P., Erratum: Synthesis and application of methyl itaconate-anthracene adducts in
configuration assignment of chiral secondary alcohols by 1H NMR (Org. Biomol. Chem., (2021)
Organic and Biomolecular Chemistry, 19 (41), 9081.

Rithchumpon, P., Intakaew, N., Khamto, N., Yimklan, S., Nimmanpipug, P., Thavornyutikarn, P.,
Meepowpan, P., Synthesis and application of methyl itaconate-anthracene adducts in configuration
assignment of chiral secondary alcohols by1H NMR, (2021) Organic and Biomolecular Chemistry, 19
(41), pp. 8955-8967.

Thammakan, S., Kuwamura, N., Chiangraeng, N., Nimmanpipug, P., Konno, T., Rujiwatra, A., Highly
disordering nanoporous frameworks of lanthanide-dicarboxylates for catalysis of CO2 cycloaddition
with epoxides, (2021) Journal of Solid State Chemistry, 303, 122464.

Hoijang, S., Kunakham, T., Nonkumwong, J., Faungnawakij, K., Ananta, S., Nimmanpipug, P., Lee, T.R,,
Srisombat, L., Surface Modification of Magnesium Ferrite Nanoparticles for Selective and Sustainable
Remediation of Congo Red, (2021) ACS Applied Nano Materials, 4 (10), pp. 10244-10256.

Chong, W.L., Chupradit, K., Chin, S.P., Khoo, M.M., Khor, S.M., Tayapiwatana, C., Nimmanpipug, P.,
Thongkum, W., Lee, V.S., Protein|_| protein interactions: Insight from molecular dynamics simulations
and nanoparticle tracking analysis, (2021) Molecules, 26 (18), 5696.

Yana, J., Chiangraeng, N., Nimmanpipug, P., Lee, V.S., A theoretical study of supramolecular
aggregation of polydopamine tetramer subunits in aqueous solution, (2021) Journal of Molecular
Graphics and Modelling, 107, 107946.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

76

Chiangraeng, N., Armstrong, M., Manokruang, K., Lee, V.S., Jiranusornkul, S., Nimmanpipug, P.,
Characteristic structural knowledge for morphological identification and classification in meso-scale
simulations using principal component analysis, (2021) Polymers, 13 (16), 2581.

Gautam, V., Nimmanpipug, P., Zain, S.M., Rahman, N.A,, Lee, V.S., Molecular dynamics simulations
in designing darpins as phosphorylation-specific protein binders of erk2, (2021) Molecules, 26 (15),
4540.

Kodchakorn, K., Nimmanpipusg, P., Phongtamrug, S., Tashiro, K., Experimental confirmation of proton
conductivity predicted from intermolecular hydrogen-bonding in spatially-confined novel histamine
derivatives, (2021) Journal of Solid State Chemistry, 299, 122182.

Chiangraeng, N., Keyen, U., Yoshida, N., Nimmanpipug, P., Temperature-responsive morphology
formation of a PS-b-PI copolymer: a dissipative particle dynamics simulation study, (2021) Soft
matter, 17 (25), pp. 6248-6258.

Panya, A., Songprakhon, P., Panwong, S., Jantakee, K., Kaewkod, T., Tragoolpua, Y., Sawasdee, N.,
Sanghiran Lee, V., Nimmanpipusg, P., Yenchitsomanus, P.-T., Cordycepin inhibits virus replication in
dengue virus-infected vero cells, (2021) Molecules, 26 (11), 3118.

Wongrattanakamon, P., Yooin, W., Sirithunyalug, B., Nimmanpipug, P., Jiranusornkul, S., Tentative
peptide-lipid bilayer models elucidating molecular behaviors and interactions driving passive
cellular uptake of collagen-derived small peptides, (2021) Molecules, 26 (3), 710.

Nanthanasit, P., Chattrapiban, N., Jitvisate, M., Nimmanpipug, P., Rimjaem, S., Theoretical study of
intermolecular interactions in protic ionic liquids: A single ion pair picture, (2021) Journal of Physics:
Conference Series, 1719 (1), 012023.

Nimmanpipug P., Lee V.S., Kruanopparatana P., Yu L.D. Geant4-DNA simulation of radiation effects
in DNA on strand breaks from ultra-low-energy particles, Nuclear Instruments and Methods in
Physics Research, (2020) Section B: Beam Interactions with Materials and Atoms, 475, pp. 77-83.
Keyen U., Nimmanpipug P., Lee V.S. Crystal structures and pressure-induced phase transformations
of LiAlH4: A first-principles study, (2020) AIP Advances, 10, 25030.

Chiangraeng N., Chachvalvutikul A., Choklap W., Kaowphong S., Nimmanpipug P. Synthesis of BiVOq4
photocatalyst via cyclic microwave irradiation method, (2019) Ferroelectrics, 552, pp. 42-52.
Chiangraeng N., Lee V.S., Nimmanpipug P. Coarse-grained modelling and temperature effect on the
morphology of PS-b-Pl copolymer, (2019) Polymers, 11, 1008.

Wongrattanakamon P., Nimmanpipug P., Sirithunyalug B., Chaiyana W., Jiranusornkul S. Investigation
of the Skin Anti-photoaging Potential of Swertia chirayita Secoiridoids Through the AP-1/Matrix
Metalloproteinase Pathway by Molecular Modeling, (2019) International Journal of Peptide Research
and Therapeutics, 25, pp. 517-533.

Wongrattanakamon P., Nimmanpipug P., Sirithunyalug B., Saenjum C., Jiranusornkul S. Molecular
modeling investigation of the potential mechanism for phytochemical-induced skin collagen
biosynthesis by inhibition of the protein phosphatase 1 holoenzyme, (2019) Molecular and Cellular
Biochemistry, 454, pp. 45-56.

Kodchakorn K., Nimmanpipug P., Phongtamrug S., Tashiro K. PH-induced conformational changes in
histamine in the solid state, (2019) RSC Advances, 9, pp. 19375-19389.
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1.

Hoijang, S., Kunakham, T., Nonkumwong, J., Faungnawakij, K., Ananta, S., Nimmanpipug, P., Lee, T.R,,
Srisombat, L., Surface Modification of Magnesium Ferrite Nanoparticles for Selective and Sustainable
Remediation of Congo Red, (2021) ACS Applied Nano Materials, 4 (10), pp. 10244-10256.

Hoijang S., Wangkamn S., leamviteevanich P., Pinitsoontorn S., Ananta S., Randall Lee T., Srisombat
L. Silica-coated magnesium ferrite nanoadsorbent for selective removal of methylene blue, (2020)
Colloids and Surfaces A: Physicochemical and Engineering Aspects, 606, 12548.

Hoijang S., Nonkumwong J., Singhana B., Wangkarn S., Ananta S., Srisombat L. Adsorption of 2,4-
dichlorophenoxyacetic acid by magnesium ferrite magnetic nanoparticles modified with amine
functional groups, (2020) Chiang Mai Journal of Science, 47, pp. 137-146.

Aoopngan C., Nonkumwong J., Phumying S., Promjantuek W., Maensiri S., Noisa P., Pinitsoontorn S.,
Ananta S., Srisombat L. Amine-Functionalized and Hydroxyl-Functionalized Magnesium Ferrite
Nanoparticles for Congo Red Adsorption, (2019) ACS Applied Nano Materials, 2, pp. 5329-5341.
Sriboonpeng C., Nonkumwong J., Srisombat L., Pisitanusorn A., Ananta S. Influence of sintering
temperature on phase formation, microstructure and mechanical properties of the recycled
ceramic body derived from CAD/CAM dental zirconia waste, (2019) Chiang Mai Journal of Science,
46, pp. 370-386

399A1ENT19198 A5, N35Y uUUUNIA (H-index = 15)
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1.

Pothipor, C., Bamrungsap, S., Jakmunee, J., Ounnunkad, K., A gold nanoparticle-dye/poly(3-
aminobenzylamine)/two dimensional MoSe2/graphene oxide electrode towards label-free
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