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v

203833  snlvsalndnienisiiaszidugs 3 wdagfin
203835 N19AATIZANNARTIAI TR UNT AN NS R 3 widaefia
203838 WARANITALATITAAINTLNITNIANHUZIANIZAD
HuRauazlnseadng 2 widisefia

203841 lnaninsieduad 3 vidosfie
203842 Fafveadninad 3 vidosfia
203844 FpRaanIARIAREN 3 vidosfia
203851 AANHNRIUIARDHULAZNNTAATIZATTANENS 3 vidosfia
203879 MIAABNFIIVINLAN 2 viHosfia
203889 ndalAnnaTIINIAN 3 vidosfie

1.2 N9LUINATIUBNAITTRTURNIL (§157) Todifiu 6 asfn

1.2.1 N9TUINIEINAL - [uf

1.2.2 NazUATIaan (§18) Todifiu 6 ndfin
WaenBeunszuanin Tuanafidaadas AnizngannIaUEmandngns

ToufinAnunlayana1213E AN ITiEa L
98 WNIINANEN HIRENAINNNIANTEUIATIUENEIITATANIE FIHITOEANTN

NNIPNTLLIAT WA AT RN (1.1.2 uaz/siae 1.1.3)

2. NTLUINIBNTEALYZ QY Y eRIUE - gl
U
2. INYIHNUE 15 wdaedia
203799 Angniiwususeysyiin 15 nqefin

A. NSTUINATIN NN RnsE AN
1. ANEPeupreT AN At — ANHIFINNUS TR

2. gHEaureIEIa73wN - Tust

3. fAN95NN19ITIN1S Usenauday

o [ a d' v [ a o/ 1 =4

1) HARNEIADIAUBUNUANTANET NTUIRITTADAARDINLNINITYNIUAFINAUTE LD

a‘dl =3 a a g o o/ 3 a

8191987UINEANLINUT ARANLNTTNAITLENTNANGRTLTTI16 271387 Tune
ASANEILTA

2) NAITHANNANUE FalFSUNITHANK Yaaat1etiasadlunIs IFNA9NL ¥iae
AN IBIN AU FSUNT9a NS U TR RNK 9819193 81n09 ise
iuasailszgarnsifaneeunisszgs (proceedings) TRBnNaITINE LNS1M

¥ @ o @ a o/ ) y ° ' 2 p
ARITRUNAIINRULLGN (full paper) warizarnAnulu@ansn 9 uauasnetias 1 1389



15

WHIZIAG © NITUINANN UAITNAYURNIY NHIEEN  NTvLuizn Teiutfinfnen  ananiniasl

(2037..., 2038..))

3.1.2.1 Plan A Type A 1
Degree Requirements
A. Thesis
203797 M.S. Thesis

B. Academic Activities

36 credits

36 credits

36

credits

(1) A student has to organize and present a seminar on the topic related to his/her

thesis once every semester for at least three semesters and students have to

attend seminar every semester that the course is offered.

(2) The whole or part of a thesis must be published/accepted for publishing at least one

paper in an international scientific journal in ISI or Scopus database and student must be

the first author. Note: a granted petty patent can be counted as one published/accepted

paper in an international journal in ISI or Scopus database.

(3) A student has to report thesis progress, with approval by the Chairman of the Graduate

Study Committee, to the Graduate School every semester.

C. Non-credit Courses

1. Graduate School requirement - a foreign language

2. Program requirement

A student has to take following seminar courses:

- 203791 (Graduate Seminar in Chemistry 1)
- 203792 (Graduate Seminar in Chemistry 2)
- 203891 (Graduate Seminar in Chemistry 3)

3.1.2.2 Plan A Type A 2
Degree Requirements Total
A.  Coursework
1. Graduate Courses
1.1 Field of concentration courses
1.1.1  Required courses
203791 Graduate Seminar in Chemistry 1
203792 Graduate Seminar in Chemistry 2

a minimum of
a minimum of
a minimum of

a minimum of

36
21
21
15

credits
credits
credits
credits
credits
credit

credit
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1.1.2 Compulsory elective courses a minimum of 6 credits

A student must select courses from the following list:

203708 Advanced Organic Synthesis 3 credits
203714 Comprehensive Inorganic Chemistry 3 credits
203721 Chemical Thermodynamics 3 credits
203736 Essentials in Analytical Chemistry 3 credits
203739 Advanced Chemical Analysis 3 credits
203743 Enzymology 3 credits
203749 Research Methods in Biochemistry 4 credits
203807 Physical Organic Chemistry 3 credits
203812 Coordination Chemistry 3 credits
203821 Quantum Chemistry 3 credits

1.1.3 Elective courses a minimum of 7 credits

A student must select from the following courses or any new graduate chemistry courses

(203) related to his/her thesis research with approval of thesis advisor.

203701 Combinatorial Chemistry 2 credits
203704 Natural Products Chemistry 2 credits
203705 Phytochemical Analysis 2 credits
203707 The Uses of Organic Raw Materials 3 credits
203709 Advanced Organic Spectroscopy 3 credits
203712  Chemical Bonding 3 credits
203713  Inorganic Reactions and Mechanisms 3 credits
203715 Physical Methods in Inorganic Chemistry 3 credits
203716 Descriptive Crystal Chemistry 3 credits
203719 Chemistry of Inorganic Materials 3 credits
203722 Chemical Kinetics 3 credits
203723 Electrochemistry 2 credits
203725 Colloid and Surface Chemistry 3 credits
203726 Nuclear and Radiochemistry 2 credits
203732  Electroanalysis 3 credits
203734 Chemical Analysis by Chromatographic Methods 3 credits
203735 Analysis of Foods and Nutraceuticals 2 credits
203741 Plant Biochemistry 3 credits
203745  Protein Chemistry 3 credits
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203750 Environmental Analytical Chemistry 2 credits
203751 Computational Chemistry 3 credits
203752 Electronics of Analytical Instruments for Chemistry 3 credits
203775 Polymer Characterisation and Properties 3 credits
203803 Stereochemistry and Asymmetric Synthesis 2 credits
203804 Chemistry of Heterocyclic Compounds 2 credits
203805 Green Chemistry 2 credits
203806 Organotransition Metals in Organic Synthesis 2 credits
203814 Organometallic Chemistry 3 credits
203824 Chemical Crystallography 3 credits
203825 Molecular Phenomena in Polymer Science 3 credits
203826 Statistical Thermodynamics 2 credits
203827 Molecular Spectroscopy 2 credits
203828 Polymer Synthesis and Characterisation 3 credits
203829 Polymer Properties and Identification 3 credits
203833 Advanced Analytical Spectroscopy 3 credits
203835 Chemical Analysis Involving Radioactivity 3 credits
203838 Analytical Techniques for Surface and Structural
Characterization 2 credits
203841 Biochemistry Aspects of Nutrition 3 credits
203842 Biochemistry of Membranes 3 credits
203844 Biochemistry of Nucleic Acids 3 credits
203851 Environmental Toxicology and Residue Analysis 3 credits
203879 Selected Topics in Chemistry 2 credits
203889 Selected Topics in Chemistry 3 credits
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

A student may select graduate courses outside chemistry but related to his/her thesis
research with approval of the graduate program administrative committee.
Note: if a student does not want to choose any other elective course, a student may choose
any course from compulsory (1.1.2) and/or elective courses (1.1.3).

2. Advanced Undergraduate Courses - none
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B. Thesis 15 credits

203799 M.S. Thesis 15 credits

C. Non-credit Courses

1. Graduate School requirement -a foreign language-

2. Program requirement - none

D. Academic Activities

(1

(2)

A student has to submit his/her coursework study plan with approval of his/her thesis

advisor to the graduate program administrative committee within the first semester.

The whole or part of a thesis must be published/accepted for publication in journal

or presented in the conference with proceedings which have an editorial board at least one full

paper and student must be the first author.

Note : Courses in the field of concentration are graduate courses in chemistry (2037.., 2038..)

3.1.3 ASSUINIA

(1) NNIAIBIVIAY (FIRSULKNY 71 WU 1 2) Paefin

203791

NHNNUTUARANEIN AN 1 1(1-0-2)

(Graduate Seminar in Chemistry 1)

203792 AHNUTUARANEMINLAT 2 1(1-0-2)

(Graduate Seminar in Chemistry 2)
(2) nuaeATisAUIREN IHAIZNATNRNE niasfin

203708 madaATIzianTBuyATiuge 3(3-0-6)
(Advanced Organic Synthesis)

203714 ANTBLENIARaunEE 3(3-0-6)
(Comprehensive Inorganic Chemistry)

203721 OMNAFAARSITILAT 3(3-0-6)
(Chemical Thermodynamics)

203736 anszanfoyluaidieensit 3(3-0-6)
(Essentials in Analytical Chemistry)

203739 mMAARTIEIIATig 3(3-0-6)
(Advanced Chemical Analysis)

203743 i laadanen 3(3-0-6)

(Enzymology)



203749

203807

203812

203821

19

ABN1939uVNgAR

(Research Methods in Biochemistry)
WARBUEIARAR

(Physical Organic Chemistry)
wiilpaasfimd

(Coordination Chemistry)
LARAIBLAN

(Quantum Chemistry)

(3) RNIAFANRDN HAIVTAA AN

203701

203704

203705

203707

203709

203712

203713

203715

203716

203719

203722

203723

wHpaNdWyaEys

(Combinatorial Chemistry)
LARNAAST A TITHENRA

(Natural Products Chemistry)
ANFIATIEABING NELAS
(Phytochemical Analysis)
msldUsylamianndngaudurad
(The Uses of Organic Raw Materials)
ailntnsalntiondauddiug
(Advanced Organic Spectroscopy)
WuazLAd

(Chemical Bonding)
UfAseuaznalnvieeiiurdd
(Inorganic Reactions and Mechanisms)
Aanmanniuiadafiunasd
(Physical Methods in Inorganic Chemistry)
LARHNANWLLLFT8E

(Descriptive Crystal Chemistry)
TN GER N eL]

(Chemistry of Inorganic Materials)
FAUNAFATNASLARN

(Chemical Kinetics)

wAs (et

(Electrochemistry)

4(2-6-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)



203725

203726

203732

203734

203735

203741

203745

203750

203751

203752

203775

203803

203804

203805

203806

203814

203824

20

i neaansfuaz LAY

(Colloid and Surface Chemistry)
LARTANARTUALLAR NI WA TR

(Nuclear and Radiochemistry)
A193ATZANNS (WA

(Electroanalysis)
asAmszimaailaedslasunlnnad
(Chemical Analysis by Chromatographic Methods)
ATAAIIEiB LA Rifa

(Analysis of Foods and Nutraceuticals)

e NEEUAT

(Plant Biochemistry)

wiflaaslysfin

(Protein Chemistry)

oL Car ORe STy fae

(Environmental Analytical Chemistry)
\HAaNRIRES

(Computational Chemistry)
Adnnsefindusaesnsdeiiaszsimiond
(Electronics of Analytical Instruments for Chemistry)
NITNIANHULIRNIZ LA AHTRIDINDRIND S
(Polymer Characterisation and Properties)

ane3 leLAfLaznTRIATIABRNNTAS
(Stereochemistry and Asymmetric Synthesis)
ARA9NNTUTLNaUNTITNUS

(Chemistry of Heterocyclic Compounds)
Vel

(Green Chemistry)
Tavzeaasunluunsndduludundddunsnzi
(Organotransition Metals in Organic Synthesis)
willandunad

(Organometallic Chemistry)

WANANEASLAT

(Chemical Crystallography)

3(3-0-6)

2(2-0-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(1-3-2)

3(2-3-4)

3(2-3-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)



21

203825 Usingniaol@sluanalwinenemaninedimes 3(3-0-6)
(Molecular Phenomena in Polymer Science)

203826 OANAPNERSITINTRA 2(2-0-4)
(Statistical Thermodynamics)

203827 aulnlnsalnl@eluana 2(2-0-4)
(Molecular Spectroscopy)

203828 NNTRNLATIZA LA NITANANH T RANIZYDINDRINDS 3(3-0-6)
(Polymer Synthesis and Characterisation)

203829 ANTRADINDRNDIURLNITNATDL 3(3-0-6)
(Polymer Properties and Identification)

203833 ailntnsalntivenisiinseiiugs 3(3-0-6)
(Advanced Analytical Spectroscopy)

203835 AT CRE P RRIT b1 I M TRy T P P 3(3-0-6)
(Chemical Analysis Involving Radioactivity)

203838 ATIANNSAATNEA AT UM TINA N I ANZ 2 BINURY
wazlaseasng 2(2-0-4)
(Analytical Techniques for Surface and Structural Characterization)

203841 Tnaun98adand 3(3-0-6)
(Biochemistry Aspects of Nutrition)

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

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

203851 AANYNRININFENUAZNNTIATIZA TN TANAT 3(2-4-3)
(Environmental Toxicology and Residue Analysis)

203879 WdadanasmNal 2(2-0-4)
(Selected Topics in Chemistry)

203889 WdadanasmiNal 3(3-0-6)

(Selected Topics in Chemistry)

(4) NHIATTNRBNUBNFIVTIA NN
@onBounszuadinn uanenfiifisndes inmznssunisudmsvangastiodindneyiszen
a1 A AN fiumey
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(5) NSTUINAYINRUNUILAAFEAN (ATASLUNYK A UL 1 1)
203791 NHNUNTUTR AN IAN 1

(Graduate Seminar in Chemistry 1)

203792 NNNUTUARANE AT 2

(Graduate Seminar in Chemistry 2)

203891 NHNNUNTUTAANE IR 3

(Graduate Seminar in Chemistry 3)

(6) NNIRINYTIRNRE

203797 AnenfinusUSoyaiin
(M.S. Thesis)

203799 AnenfinusUSoyaiin
(M.S. Thesis)

1(1-0-2)

1(1-0-2)

1(1-0-2)

36 Wi

15 WHagfin

WHAELNRG THANTUNAr T FSvuailusaey 6 wan Aesia s
- 9

N

A N

3.1.4 WHASUNKRATSANE

3.1.4.1 LLNY 1 Uy 1

@INANRY  uaAstl MNaam iGN

VA 3 WA LAANTN MDY LAZATANTY/AIYI59ININS T UINAEHRRINA

WANANEDY  WEANEN NSTUINAYNSAUTI TR ANEN

WAVANVHIY UAAITN BHNTHIBINNIANY DI

o

Ui 1
AANSANEIT 1 waufin AAnsAnEI 2 niasfia
amnzdesuialfudniseesuningnds - 203797 | Angnfinusuieyain 12
souruEanlanwnsnslsTma - 203791 | ANNUTAIRANEINIGAR 1 -

T e o R A RN TP

WNFINANNRTUTARFNEINI9AR

9N

FIN

12
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=2
=b.

2
MAnsAnuEnd 1 wuEfin mMAnsAnund 2 wuEfin
203797 | Angniinnduseyayiln 12 203797 | Aneninwususeyanin 12
203792 | ANNWNUUAAFNWINIAR 2 - 203891 | SNNUNTFARFANLINGAR 3 -
59N 12 Rty 12
sndasfinnaaanangns 36 Muefin
3.1.4.2 WNY 1 LLUU N1 2
7 1
AMANISANEIH 1 wHaefia AAnsAnENT 2 wHaefia
NIrUNATIINALLEAAN 6 A9TUMNAT AN AT IRNIY 3
NTEUMMATNADN WA AT RN 4 AgzUAAT AN B euen 6
FANUFUURNE
aoUHWEBuln sy - wnaviniialaseddnaningg -
LEHALNRNTANYINTELIWAYN -
59N 10 59N 9
7 2
AANISANEIH 1 wHaefia aansAnEad 2 i
203799 | Angnfinuiuseyayln 8 203799 | Angnfinuiuseyaln 7
203791 | duuuiufiaRnumnIaai 1 1 203792 | dunuTuAnANEIINIAN 2 1
59N 9 59N 8

‘squmifmﬁmma@mmﬁ’ﬂgmﬁiﬁﬂﬁnfh 36 AUILAH

- 52y 3tunnanwan

¥
3.1.5 ABEUIANYMESNTZUINIAT (‘i’l\‘iﬂ’]‘l&l’]?‘i’lf:l HAZATHIBINGY )
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3.2 % ﬁﬁLLwﬁaLLazqmg@ﬂmmmsé

3.2.1 1915t szamangns

ANFLITRADU
Halua/flank FIUIWARITH
ATIANITANET (§7127), ¥011T%, — — e
& s o ilaqiiu WHaUsulss 9859
7 FB-WINANA dsewnd, YNndgnsan1sanun ! . ! . 2
NINYNS (IT1UIULTBY
o3 | ue. | 3 | ue. Tuszez 5 1
A15A)
1| 9r.ms. 958y TNyl w.o. (A, unAnenae@esind, 2540 15 | 74 | 15 7.4 68 (25)
WLU. (1AR), HANYNAERIVRIUAZUNS,
2533
2| 8.09. nAMT90H WI9ENUR | Ph.D. (Organic Chemistry), Keele University, 7.6 0.65 7.6 0.65 8 (3)
UK, 1996
.. (1Af), anAvende@eain, 2535
5| 0.09. gans wikesniin Ua.a. (1AH), INANeNReNERTANERS, 2546 | 5.0 | 2.6 | 5.0 2.6 10 (3)
WU, (1AR), NANANLNFELNERTFIRRS, 2538
4| 9F.79. FUAUN Ph.D. (Physical Chemistry), Australian National | 1.8 1.2 1.8 1.2 18 (4)
AN University, Australia, 1992
WLH. (PHIBIARNS), NrAnendaning,
2521
.. (1af), iAnendeidesing, 2519
5| sp.a9. JUAS a19ATAE Ph.D. (Material Science and Engineering), 5.5 27 | 55 2.7 21 (14)

Michigan Technological University, USA, 2002
M.S. (Metallurgical Engineering) Michigan
Technological University, USA, 1999

WU, (WAR), NUNINLIRYVBRLAY, 2537
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3.2.2 819158U5239

ANFLITREDU
i lag/Flani FIHIUHRITH
Py p AMIANTANYT (§127), Fa1Ty, Uszind flaqiin Lﬁﬂﬂ‘%’uﬂ?\‘l Fu59u
n ya-uINANA e = . 4
, UngnSansenue wa"ngm (FTHIULTDY
o3 | v | o3 | ua | Twszersd
A15A)
1| 9A.A5. 938y NIy g, (A, wAnegndu@esing, 2540 15 | 74 | 15 | 74 68 (25)
M. (1AR), HATAVEIFERIVRTUATINIS, 2533
2 2.A9. NAITTH WINTNIR Ph.D. (Organic Chemistry), Keele University, UK, | 7.6 | 0.6 | 7.6 0.65 8 (3)
1996 5
.. (1Af), anAnendedeain, 2535
5 | a.na qaws idosnfn Ua.a. (1AH), INANUNRULNYATAERT, 2546 50 | 26 | 50 | 26 10 (3)
WU, (1AH), NANANLNFELNERTFIRS, 2538
4 AP, FUALN Ph.D. (hysical ChemistryP), Australian National 1.8 1.2 1.8 1.2 18 (4)
REANE U University, Australia, 1992
WLH. (PHIBIRANS), undnendaniing, 2521
.. (1af), iniAnendedeetni, 2519
5 | ar.as. gUild ansee Ph.D. (Material Science and Engineering), 55 | 27 | 55 2.7 21 (14)
Michigan Technological University, USA, 2002
M.S. (Metallurgical Engineering) Michigan
Technological University, USA, 1999
MU, (LAR), NAANETRETDULAY, 2537
6 | 9.A9.N95% FuilnA Ph.D. (Chemistry), University of Wollongong, 144 | 05 | 144 | 05 7(2)
Australia, 2010
M.N. LARRRNR), Hnndnanaaning, 2547
.. (1Af), inAvendedeain, 2543
7 | apafeafesd nagessns | Usa. (1efBwid), svidnenduaseawedwns, | 7.7 | - | 57 | 13 10 (10)
25583
M. (LAR), HAANEIFENIVRTIUATUNS, 2549
8 | a.a9.n1yau AR Ph.D. (Chemistry), Martin-Luther University, 58 | 20 | 5.8 | 20 4(1)
Germany, 2008
.. @analulad), aniAnendesdiing, 2544
.. (1Af), anAnendeBesing, 2540
9 | FLAT.LNG NTARUT Ph.D. (Analytical Chemistry), Liverpool John 05 | 775 | 05 | 7.75 153 (61)

Moores University, UK, 1982

W, (Af), NnavendeBee i, 2517
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=bh.

1
=)

m]—muﬂq@

AMIANITANYT (§127), FaNTH, Uszind

{0 &
, UngnSansenue

NIFLITRTDN

Halus/FUANA

flaqiiu | Weddulge

NANGANS

@5 | uA. | @3 | ue.

FIHIUNRITH
Fu59u
(S147WED
Tuszez 51

@iﬁqm)

10

2 A dl
8.05.1fsfinm neluades

Ph.D. (Materials Science And Engineering),
The Pennsilvania State University, USA, 2010
.. (Afl), inAnededainal, 2545

WU, (1), Nanends@ealun, 2543

2(2)

1

WA.AT.ADNT 4 AU

Ph.D. (Chemistry), University of Leeds,
UK, 2548
WLH. (1), WAnends@ealun, 2541

WU, (1), Nanends@ealun, 2538

6.3 1.8 | 6.3 1.8

12

2.09. TIW1EY 91953

Ph.D. (Chemistry), University of St Andrews,
UK, 2010

W.H. (BRuWaSAR),
HUMAYVEAERIVAIUATUNS, 2543

LY. (LAR), NRTANYIRYNIZRTUATUNS, 2539

55 | 20 | 55 2.0

13

2.79.04UNT NINNFIITA

Ph.D. (Organic Chemistry), University of Bristol,
UK, 2009
WLN. (1A, WnanendeBaelni, 2545

WL, (WAF), NavenaeBee i, 2542

7.9 - 6.0 1.3

14

2.79.79405 ue

Ug.0. oAf), Indnenan@aslng, 2551
4. ATz Lasalnadiall),
NRTINYIRYNTAN, 2543

WU, (1A), Nanends@eelun, 2539

7.8 - 5.7 1.3

15

2095590 gMBInT

Ph.D. (Organic Chemistry), University of
Wollongong, Australia, 2010

MLN. (LARBUNTE), HMANEIRENIARTUATINS,
2545

LY. (LAR), NATANYIRYNILRTUAIUNS, 2542

72 | 02 | 52 1.36

16 (16)

16

o

IA.BANUG oaLfin

LN, (bAF), WnavendaBaelnd, 2522

WU, (1), Navends@eelun, 2519

1.0 8.1 1.0 8.1

142 (105)

17

e

WF.AS.55INA WATHIAURS

£T]

Ph.D. (Physical/Polymer Chemisry), Cranfield
Institute of Technology, UK, 1994
.. (1Afl), inAvendedeain, 2528

WU, (1), Nanends@eelin, 2519

78 | 05 | 7.8 0.5

41
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flaqiiu

B ETIES

NANGANS

@5 | ue. | 83

U

FIHIUNRITH
Fu59u
(S147WED
Tuszez 51
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B.A9.UNNTYIH TUNSiIma

Ph.D. of Engineering (Biotechnology),
Ritsumeikan University, Japan, 2003
.. @Anen), snanendedesin, 2542

W, (98%93Ne), svanendedec, 2540

6.7 1.9 6.7

1.9

9 (5)

19

a o/ L4
B.A7.477 TNITNEY

Ph.D. (Physical Chemistry), University of Utah,
USA, 2007

WU, (AR), NINFINBIRYVBRWAY, 2543

4.1 4.1 4.1

4.1

10 (7)

20

2.79.45174 a19ad

Ph.D. (Chemistry), University of Bristol, UK,
2010
WL, LANRRNR), NUNAVNYIRYVBERWAK, 2547

WY, (WAR), NINFINBIRYVBRWAY, 2544

6.6 1.1 6.6

1.1

21

SA.A9.HIRAA SND5UTFIIH

DE TROISIEME CYCLE EN NUTRITION ET
ALIMENTATION, Universite de Bordeaux,
France, 1985
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Beckman Coulter

3. CHNS/O Analyzer PERKIN-ELMER PE 2400 Series ||

4. Deep freezer FORMA SCIENTIFIC 8317

5. FPLC Pharmacia Biotech LCC-501 Plus

6. Freeze Dryer SNIJDERS, FTS Systems FD-3-55D-MP

7. FT-IR NICOLET NICOLET 510

8. Gas Chromatograph GOW- MAC, Varian, Hewlett Series 350 (TCD), HP 5750, HP 5890 Series ||
Packard, Perkin-Elmer, PYE (NPD&ECD), HP 6890A, F17 (FID), SIGMA 4
UNICAM, Shimadzu (ECD), GCD (FID), GC 14A (FID), VARIAN 3700

(TCD)

9. GC/Mass Spectrometer SHIMADZU, GCMS-QP2000A, 6890/5973
AGILENT TECHNOLOGIES

10. HPLC HEWLETT PACKARD, SHIMADZU, HP 1100 QUATERNARY, HP 1100 BINARY, HP
WATERS, ISCO 1100 ISOCRATIC, LC-8A ANA/PREP BINARY,

600E QUATERNARY, 510 ISOCRATIC, 2350
11. ICP-OES PERKIN-ELMER
12. lon Chromatograph (IC) DIONEX, METROHM 732-733 IC Detector
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13. IR JASCO IR 810

14. LC/Mass Spectrometer AGILENT TECHNOLOGIES, LC G-1946A, 2695, Q-Tof 2
WATERS(PDA), MS MICROMASS

15. Luminescence Spectrometer PERKIN-ELMER LS508B

16. Microwave Solvent Extraction MILESTONE ETHOS SEL

17. Nuclear Magnetic Resonace (NMR) Bruker DRX 400

18. Polarimeter Bellingham Stanley ADP220

19. Polarograph BAS 50W

20. Refractometer KRUSS

21. Scanning Densitometer SHIMADZU CS-9301PC

22. Supercritical Fluid Extractor (SFE) ISCO SFX200

23. UV-Vis Spectrophotometer JASCO, PERKIN-ELMER, V-530, Lambda Bio, Lambda 25,
SHIMADZU, HITACHI Uv-265, U-2000

24, UV-Vis-NIR Spectrophotometer PERKIN-ELMER Lambda 19

25. UV-Vis-PDA Spectrophotometer HEWLETT PACKARD HP 8452A

26. Voltammograph METROHM 693
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1. ACS (American Chemical Society)

3. Science direct
5. PubMed
7. Scopus

2.3 ANSIANIMISNEINSNISLIYRNTTHDRIANLAN

2. Scifinder On Web

4. Nature

6. Spinger Link Journals
8. Taylor & Francis
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(1) X-ray Fluorescence Spectrometer
(2) Differential Scanning calorimeter

(3) Preparative HPLC
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(4) Fluorescence Spectrometer

() Atomic Absorption Spectrometer

2.4 NMTUSEIRRANMNINEINDIBIVISNENS
finnizinannanansfuandming aesfnaumisda f191 119813 uazgUnsolinsEey
maen  AlAGadESunsdnasaude  visfguassaluniademiatnls  nananidiinisdn
Tassnaduamndanfiussndneannansfuasindnen ieaauaIuANEFEINT Aasnaulasfiuany

= o’ ° A Ao ! P S & o & o 1
WO DININAD fIN57 LLASEUH] N9 HADNITITYUNTTEDH L‘W’rﬂWQ\?UUﬁ%N’TM@@%@@@M’IW@Tﬂ

3. N1SUSUISANMITTISE
3.1 A195U819158 BN

UANH L BIAIT15E N

l
¥y A a0 b A A A ! N A P a
Wﬂﬂﬂﬂmqwfﬂﬁl’mmﬂ’iiyfy%ﬂﬂ NIBVIEI LN Tuﬂr]?m(J%qLﬂN@q@]ﬂquﬂﬁﬁﬂ LANLVIALA

a P A = A [ ad A = ° @ A o 1
AFINTINLAN AN WIDNIYTVILNYIYDN bfuﬂ'imwmmmmmﬂmmﬂmwm%ﬂuwmw ’rﬂ"l@‘llﬂ’rﬂié&lm@]’ﬂ

ARIZNIIHANTUEMIBYARS  Janende@eaind  (nu)  enduliussqiinnndusyanlnse

9

va

,
q
JRaouaninaluniw

= ] @ A v a @)
WIS LN BAF N LA LQW"I;‘:T‘IEIT@I (FYRLDYARTHLBNNITATVANUIN T@IEIL‘]JH

o o

FaraAusnTanenas @esivaidnfog nsUBmsuyAna w.A. 2553)

o/ =1 !
ﬂ"l‘iﬂ@lL@@ﬂ@’]@"l‘iﬂ‘ViN

ADANEAERS anAvendu@esinl [Endninarinisiensandm@enninemsniinends
&1eA1INNT MEUTzNARNANeIAY e vd aIdl 20 weEAnIew 2551 (389 wanINMFinIsAnden
yanaiaussqiumineuumianenss (sneazBannuenasnianuan)

FUADRNITARLABNE1915E N

1. Weane 4 FEUN199naI8na MmN eI aneNauuge Aok udsreandfianiu n1e
AnRenyaraiaussqunsina s angndesalsyou nu. lneszyamanifanizsiumns

@

2. usvdsifieadissdmonliieend 3 aw duannssunisdndenyaraitaussqidn
NN
o A ® YA ° & ad o A =

3. poznsanmadndendugiansontmuaiueen  35nadmden  aasaauldenlzany
NIMTFIUAMUALAZN1T29NAADIUFUTRDILARE AN

4. UszmAsuadAs ULazARNNTRaLARRENAINATNITTIANIENTINNITARAENAINATNST]
AMYNITNATARLABNAMNA UATUILNIANANITRBLARLADN

5. AfuNaaUTIYE FsunsAnAe nunine s ety AausduiianuUfiRems wild
' o o A o Ao & v A Pt A Aa
Aeudulszniaranisiadenuariufidnsansinen Tnaldiniemaassnu 1 3 wasfinsdsafiunis

UfuRemnd q az 1 A%



58

3.2 MIHAFINIINVDIAMITITHIHNNTIUAL MSAARTNUAENIUNIUAANGAS
AoNasdRSURRraINANgRs  uazdaen  ezfisdszgusaniulunisnunudan1sBeunig
a (2 4 a a 3 o Py = v o o
aoudsnifiunauazlfruiivreunisUssfiuwananednn  iusousanieyaiiewsenFdmiunis
U5uqmangns aaanaulinumnseunanniiasyiniiussquimanasamangas uaz Fimdadnly

a

AnAnAnE T ndinTifszavAlne AN Fiure UIBs ATz UAZHMNANENAY

3.3 N1SUANAIBITERLAY
mausiassanansiiey s tiiAanaRmLsraunsainiadensudinAnen upnmialuann
AamEananged efisyulazaunisainiavineubiimineds Tnellfersanfeniszausennns
8191589057 T R eanan N finnAnendefiuanen S9ezanfiunisusesaenanss R lE dei

v

ATLUINN1TAGH
® FdrIENDIETaDI IR T AnzNIINNMTUBIManangRIRansan Haaingey

®  F1NITIANHUNITARD LINFIDIFTITENLAENE DN LU NFITUULAD LS ULAZU52IR D

81971980
o Aoy psreFsULATIENadnTil sy Anz TN DdiRANE s za s I AN ey

®  ADYY LAUALHTIRINENAYATITFD L LA LERDNAIINIY IR LN FIBN1F1TE N LA

4. NMFUINITYARINIRUUFUHAISIFLUNTHDY
4.1 NMEINMUAAUFINTALRWIERINTUATUNUS
fnatmiaananiAyraIna BiRsauAgATTEinIfdie s uRnTeL Tnaamzngsnms
Fadonyrans rensudvin Tasyrainasumisininenmans  avdeadugiidngeniafiom
TeAul3yynaneneansiodis 8§11 eR mmmuﬁm’m%_;ﬂmu%wmiysfuﬂﬁbf%m%mﬁ@Lmz
aUnseififinding TaenfingfaosautiavinmadatidumnAnendodesiidfaaniauamsm
YRR WA 2555  uazpmlszanmmianendedadiid B snssgindiuadaumdiniings

NWINYINY (24 N8 2553)

4.2 MaRNInEEANZINanITU§ TR
fnamunyeanns DEWRWINsisRANS aiasrlsraunisoilunnszeufisuingey
AHInAUAYHYAAINTENIEATIN1TE B s lRIinnsimuneteseies lnennseuse gew

FIFANEYT LAZNISITHNOL



59

5. miﬂﬁumgmmzﬂﬁi?ﬁﬁﬁLLuzﬁﬁﬁﬂﬁﬂwﬁ
5.1 N5 tiALUSnE1iudzInns wazdu uiinfnun
=\ 1 3 o'dl =1 =Y U 1 o/ o/ =1 o/
AT ANNTUANAIBIT1TE TS NHINATINTT 1A uwANnANEYNAY Tosn@nenannisaUsnuiu
O’dl =1 = ° = o/ =1 o o/

81971985713 N1 TN1T 19 HEN T 25 m‘nmzmLmum‘avaﬂusiuwngm NIADNLAZITILNRATNSU

BN WAZNIS HEAR MNNIANENae Trsane1sefiUsnendasniimuada e iAusnen (Office Hours)
$% CiCil =1

A ¥ o o = ¥ g a A ¥ o =< o o 0 A
W lsunAnuud1Usnun 8 wanani desiiUsnunfansaniie HAUSneIuLein wn199ainaansad

LANARN®YN

5.2 N1TANEINVBINNANET

inAnmniignasine #ansdugrssaideaniznssunisgnssnl nnelu 30 5w Tuuddusunsiu
Ardeaslny TaaArsesfiasriniumisdandonmaualsznoy uazduEean1uwewie noasimun
wnAnen wazlaniznssunisgnesol Rersontiudaaiantelu 30 S sSusudduilisundade

gnaa0d lngAifadurnsnnznssunIsgnasaiioiuiifuge

6. AMHNABINISUVBIARTIAUTINK FIAN LL@W‘%@mwﬁawa?wmé‘f”ﬁﬁmﬁm
. ﬁm‘iﬁmmum‘imz“v'ﬂul,mﬂwmﬂmum‘iiﬁm\iﬁmmwﬁﬁ@ Faan vasUszme wazlan Wie
ATV IA R AL ST AT DIEW uaztlszime
" Wnnad1309AudnIn1sI9RaIaLsIBLazAIRRene leraef] [T mdananni9U5u1q

NANGAT



60

¥
7.97UHNANTI9ANLHRITH (Key Performance Indicators)

@ A dd’l o a
AYBUITNFNTIATLHUWITH

)
=b.

)
b
)

)
b
»

1.9719138fszsmangmengnaineiesar 80 Raawsantunnsuszyriientouny Anmn

UATVILINIUAITANH TUNANGAT

x

X

a

2. 83892 BUAYDINANGRT ANULL NAD.2 NFDAARDINLNTDLNIATTINATIYM

9

WiNTNR ¥138 N1RTFIUAMNENNY/A1213E0 (618)

3. 8919821 88Ar899199%7 LazI1gazBeAeaIlssaunITninIAERIN (818) ATNLUY

HAB.3 WAy WAB.4 pdTiasnaunisdaseuluusaznianisinen asuynaneinm

4. 907NN ANTITATRENISUBITIEFILT WAZTIEITHNANITATENNTS2D
Usyaunsainaamns (§8) auuuy iee.5 uaz #Ae.6 nell 30 F1 nasAuganIA

msRneiidasenliasuynaneden

5. 4AYNTIENTHHANTAANNTIBIMANGAT ALY 1AD.7 nelu 60 W nasdugedl

NI5ANEA

6.5 N1IMIUEDUNATNEVTIBNINANEIAINNIASINHANEEWS Tir e lunAe.3

¥ A

LRzHAD.4 (§17) adnssiosdauay 25 1avseAriTlnaenuusaztin1sAnun

7. 805 An /U5 UU9N199ANTEEUNNSTEEH NAENENNTEEU 115D N1TUIEUNANTS
Beus annan1sUsziunnannfine sy wee.7

D9iuan

8.819138 il (#18) ynaw WEumsUguiwedauusidunnsdanisBeunisaen

9.01913gUsramnAnlATUNITRIMNITNNNT warvEetrEn atiselasnilinds

10.419uyAaNIaTuaENaEaunITaen (G13) [HiunisimmAgnns wazimse

Axan (WilesndnZesas 50 satl

11.52suaN AN larassn@nun T gading Alodin wnfifdenoninnangss was d
q q LY

Haundn 3.5 aInNAzLMLAN 5.0

o A

12.5vsumnnienalavasi i dinfiddetndiniml waubidesndt 3.5 anazuwm

Wfis 5.0

T9nLNT (F8) Thusdasd)

1

AIUNTT9AL (B09)

AILNTHDINTRTIN (Fim)

10

v

wnesiUszifin: NANgRsFnInTgIUAINNTBUNIATE AR IR NI sz RN
FRLNEeAL  (Fadeaft 1-5)  Hnasiunisussgasidivang  wasldudauda B ninadiun1Tue9q

wWisnne lHsasndn 80 % 21a95nLT9an TA8RaN9mNaINaIuINsnL T AULaAaUsTET9N AR



61

HBNIAN 8. ﬂﬁzmumsmsﬂszLa?muazﬂ%’uﬂsgwﬁ’ﬂgm

1. N5USLIERUSSANENRABINTISHER
1.1 nazuannIsUlssiduuasUSUUSIUNUNRYNEN1TRE N

M fnn9taziiunan 1saauaa9a1a19s IneinAmnen Lasinan1sUssfuN AT ivNenn
qrgpuuargaudeiunsanuesenansdijaen edsunagnsnisaenlimmnzas Tag
AT UARZYINN
P P=Y a v o/

| 34m'ﬁﬂ'ﬁ:Lmumm'ﬁLﬁﬂugwmuﬂﬁﬂwﬂmmﬁmu
P a a v o/ a oa 1

M fnsUsziunanisBaniranindnunlagnisufimemungs

M a ¢ A ] < GE 2 @ o p o P (‘Ea/
Anviienigasauuaryauisiunisdenizesindnen eUsunagninisaeni

Nz aNTURAALs AT Tnae1anasusasying

1.2 ngzuInnIsy szLa‘iuﬁ'ﬂuwmmms{ffumﬁfnm uﬂﬂﬁp’léﬂ’ﬁﬂﬂu

M WiinAnenlilsaiunanisaanensetasd hmndin veludneinue nagnsnnssen uas

matiaahuynaeian

2. msUszifiunangmsiuansan
M UszifulnesinAnuniigaving

M Usziinlpeiinidindidnsaniaminen

M vssfinlnedlTodagfdonlfanadntug

3. MTUSEIRUNANITANERHATHIIERLIBLANANG RS
msUsziuannnnsAnEnlsyanT sudaiiisdnanisandiwemiiszytusani 7 4 7 Tog
AmdznIsNMsUssfiuesnetiey 3 AW Usznoudaginsenuqd wanundmegiedios 1 au AlHSUNNS

LFNAIITNNIATINEIAS

4. MEINUNIUNANTITUTTABUAZ UK N TUL59

Winssunsdmnisuszananedsniadn sausandeyasnnisdsnifiunisBeunsaeuess
an915d Wndnun Toudia uazdliiodin uasiayaann uae.5, 6, 7 ensuilgmiansnisudnig
ndngaanounnganuazhudazanedn uaziilugniadiiunisUiulsenasuainuasndngns
dall dnsunisUsudqmangasinaznasimn o 5 8 Meiialindngrafinnuiisiouazranadas

fuaHinInsuey i din



62

AIANKIN

1. AIBBUIYANEMSNTTUINIYN

2.AH. 701 (203701)  iafiasniiunai3us 2(2-0-4)
Combinatorial Chemistry

Joulafidiasiunen: auanuiveurasiaou

nanMaingenafiBinnadn  nagnsunisenuuULaz AT seIANILAR  A3NT
FpsifesannBinisdn  nMesRsassidesayauuudgniaresuds  maduassifissayauuudy
NAFITRTANELATNNTUsTENdraniinendiuelTeA

Basic principle of combinatorial chemistry, strategies in design and synthesis of chemical libraries,
methodologies in combinatorial library synthesis, solid-phase library synthesis, solution-phase library

synthesis and applications of combinatorial chemistry.

2.AN. 704 (203704)  LANNAANTIEITHUA 2(2-0-4)
Natural Products Chemistry
P Py 1 1 4 v
Seulafifiaswitunen: auanuiuseuresaou
wunualadnRegf Tadamsiuarnisaonssinimieasananansiogiosaneni

Secondary metabolites, biosynthesis and chemical synthesis of natural products.

2.A%. 705 (203705)  A1SAATIERTINGNELAT 2(2-0-4)
Phytochemical Analysis
Foulafidisanunen: auaHivreLIsaey
mssddmsunsiessdansngnued Fuiisisnsatauuuenas  wwodgniavesuds

maafinfnsesnaingeeands  niasadnlaeliaanlilasondes  nausndidudauazniauen
asdaznaudnalpsuainaimannnatauuy  uaznnsdrasidaslasninns Aifddsnsusng
Tassnnnsf-unamnnsmaiuazmaianesannsalnd

Modern methods for analysis of phytochemicals including the methods for extraction, headspace,
solid phase, supercritical fluid, and microwave-assisted extraction; prefractionation and separation by
various types of chromatography and analysis by high resolution chromatography, chromatography-mass

spectrometry as well as spectroscopic techniques.
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2.3, 707 (203707) nsttuszlensdarninghudunid 3(3-0-6)
The Uses of Organic Raw Materials
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Basic of petroleum and petrochemicals, coal, natural gas, petroleum, petrochemicals, energy
resources from biomass, basic of organic raw materials from plants and animals, carbohydrate, protein, lipid,

secondary metabolites, dye and food coloring.
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Advanced Organic Synthesis
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Synthesis planning of target molecules, selectivity in organic synthesis, formation of carbon-
carbon single bonds, formation of carbon-carbon double bonds, the Diels-Alder and related reactions,
oxidation and reduction reactions, reactions of various organometallic compounds and synthetic reactions
selected from current literature.
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2.A%. 709 (203709)  wuninsalnlmaaidun HIUUF 3(3-0-6)
Advanced Organic Spectroscopy
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Principle of structure determination, ultraviolet-visible spectroscopy, infrared spectroscopy,

nuclear magnetic resonance spectroscopy and Mass spectrometry.

2.AN. 712 (203712)  WUEZLAN 3(3-0-6)
Chemical Bonding
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Valence rules and application to different molecular shapes, atomic orbitals and formation of
chemical bonds, applications of different chemical bonding theories to molecules and applications of ligand
field theory to complex ions.
9.A4. 713 (203713)  UffReuaznalnvieeiurid 3(3-0-6)

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

complexes and electron transfer reactions.
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2.AN. 714 (203714)  AdNsausnIAlaiunt 3(3-0-6)
Comprehensive Inorganic Chemistry
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Atomic structure, molecular structure and bonding, solid state chemistry, acids and bases,
oxidation and reduction, molecular symmetry, the elements and their compounds and current trends in

inorganic chemistry.

2.AN.715 (203715)  AaVen1ganikiaReiusd 3(3-0-6)
Physical Methods in Inorganic Chemistry
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Group theory and the character tables, vibrational spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance spectroscopy, electronic spectra of transition metal ions, mossbauer

spectroscopy and related methods, i.e. mass spectrometry and diffraction methods.

2.AN. 716 (203716)  LARKANLULUSTEY 3(3-0-6)
Descriptive Crystal Chemistry
P P 1 1 4 @
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Basic concepts of crystalline structures, factors affecting crystal structures, possible structures,

the metallic elements, molecular and hydrogen-bond crystals, degree of disorder and defects in crystals.

2.AN. 719 (203719)  iAR2BsIRARRUNEE 3(3-0-6)
Chemistry of Inorganic Materials
P Ao [ 1 =4 [
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Inorganic materials and their applications, synthesis of inorganic materials from reactants in

various states, integration of various analytical techniques for structural, phase, morphological and

thermal analysis of inorganic material.

9.AN. 721 (203721)  AUANAAINASLTIAN 3(3-0-6)
Chemical Thermodynamics
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Chemical thermodynamics, mixtures of gases, chemical potential and phase rule, phase equilibria,
equilibrium constants, activities of solution, thermodynamics of ions in solution and phase equilibria

involving solutions.

2.AN. 722 (203722) AARUNRAINASLAN 3(3-0-6)
Chemical Kinetics
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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.

7.AH. 723 (203723) LA WA 2(2-0-4)
Electrochemistry

P Ao [ 1 =4 [
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Potentials and thermodynamics of cells, theory of ionic interaction, conducting properties of

electrolytes, electrical polarization and the kinetics of electrode reaction including the applications of

electrochemical processes.
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2.AH. 725 (203725)  tANAIRNDYUALATNWAT 3(3-0-6)
Colloid and Surface Chemistry
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The colloidal state, Properties of colloidal systems including kinetic properties, optical properties,
charged interface, colloidal stability, rheology, emulsion and foams, Liquid-liquid interfaces, solid-liquid
interface, solid-gas interface, chemisorptions and heterogeneous catalysis.
2.AN. 726 (203726) LARAMARSUAZLARNNNNWASIR 2(2-0-4)
Nuclear and Radiochemistry
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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,

tadioisotopes and applications of nuclear chemistry and radiochemistry.

2.AN. 732 (203732)  NNFALATILANISIANN 3 (2-3-4)
Electroanalysis
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Review on electroanalysis, conductometry, potentiometry, voulometry, amperometry,
polarography and voltammetry, stripping analysis, and current research on electroanalysis. practice in

testing of instruments and applications of some electroanalytical techniques in various analyses.

2.A%. 734 (203734)  arTAsiziaaillaedslasunlnne i 3 (2-3-4)
Chemical Analysis by Chromatographic Methods
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Theory and optimization of chromatographic analysis, gas chromatography, gas 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.

2.AN. 735 (203735) msAlAsIziaIMsuasHasgRaR 2(2-0-4)
Analysis of Foods and Nutraceuticals
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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, utrition and clinical purpose.

2.AN. 736 (203736) 1szAAnytuATAsIE 3(3-0-6)
Essentials in Analytical Chemistry
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Overview, steps in chemical analysis, sample preparation techniques for real sample analysis,
fata handling in chemical analysis using computer programs, principles of chemical equilibria and their
applications in chemical analysis, principles of titration and their applications in standard methods and

analysis by kinetic methods.
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7.AH. 739 (203739) ﬂ’]iﬁLﬂi’lzﬁV]’NLﬂﬁﬂ%g@ 3(3-0-6)
Advanced Chemical Analysis
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Extraction based on partition concept, high performance thin layer chromatography, capillary
electrophoresis, principles of sensors and their applications, newly developed techniques, and chemistry

in test kits.

7.AN.741 (203741)  WenuUZNAN 3(3-0-6)
Plant biochemistry
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General introduction, essential features of plant metabolism and control mechanism. biochemistry
of respiration and photosynthesis, plant growth substance and biochemistry of growth and development,

evaluation of recent research and methods of investigation in these fields.

7 .AN.743 (203743)  Lawulniinen 3(3-0-6)
Enzymology
Foulafidisanunen: auaHivreLIsaey

nsfnueanFaniuarnaneeslfizeniisslnaiew sl

Kinetics and mechanisms of enzyme-catalyzed reactions.

1 .AN.745 (203745)  \afaasliefin 3(3-0-6)
Protein Chemistry
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Chemistry for peptides and proteins; physical and chemical methods applied to the studies of
protein structure, protein structures in relation to their function, structural proteins, hemoglobin contractile

proteins, proteins—polysaccharides and glycoproteins, and immunoglobulin polypeptide hormones.

7.AN.749 (203749)  AEN1ATENWHAN 4(2-6-4)
Research Methods in Biochemistry
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The research techniques utilized in the field of biochemistry, including tissue and cell

fractionation, techniques for metabolism, and other techniques used in clinical laboratory work, etc.

1 .AN.750 (203750)  LAfiALASIEIeRLInA DN 2(1-3-2)
Environmental Analytical Chemistry
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Steps in environmental chemical analysis; problem defining, sampling, choice of methods, sample
protreatment, analysis, data evaluation, interpretation and reporting, standard methods and regulations,

quality assurance, common chemical parameters in environmental analysis.

9.AN.751 (203751)  iaRAaNRILADS 3(2-3-4)
Computational Chemistry
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Computational techniques and methods in quantum mechanics, molecular mechanics, statistical

mechanics, and applications relevant to chemical system.

9.3, 752 (203752) Aannsafinduauaiadiafiasizimaad 3(2-3-4)
Electronics of Analytical Instruments for Chemistry
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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.

7 .AN.775 (203775) AITUIANEMUSIRNIZUALANLA2DINARINDS 3(3-0-6)
Polymer Characterisation and Properties
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The nature of polymeric materials, polymer synthesis, polymer characterisation, polymer
morphology and microstructure, temperature transitions in polymer, polymer degradation and

stabilisation, polymer mechanical properties and new developments in polymers as advanced materials.

2.AN.791 (203791)  NNNWILMARFANYINIGAN 1 1(1-0-2)
Graduate Seminar in Chemistry 1
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Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.

7.AN.792 (203792) ANNWIUKAAANYINILAN 2 1(1-0-2)
Graduate Seminar in Chemistry 2
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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 .AN.797 (203797)  AnenAwusuSeygyiin 36 wdawdia
M.S. Thesis
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7 .AN.799 (203799)  AnmfinusUIyyln 15 wiqgfin
M.S. Thesis
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Stereochemistry and Asymmetric Synthesis

P a2 1 1 @ @
L\?@%T‘ZI‘VWI’PJ\?N’]Hﬂ’PJH: Wmmwmumm@\w_jmu



72

Tnuasvuaclalnnedtn  awedloleloweddn  Tuanslausafiusmeintenats Tausa
antRrasmwedlololowed  nsuenawedlaloluowes nanvesnisdunssiuuuidenawedla n1s
Fupasnsiuuuidenineranesle warn19duATIEiLULIRBNBLULTALE

Structure and isomerism, stereoisomerism, chiral molecules devoid of chiral centers, properties of
stereoisomers, discrimination of sterecisomers, principle of stereoselective syntheses, diastereoselective

syntheses and enantioselective syntheses.

2.AH. 804 (203804)  LANABINITUSELNBUNIIGNUE 2(2-0-4)
Chemistry of Heterocyclic Compounds
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Classification and nomenclature, chemical properties and synthesis of heterocyclic compounds including
six-membered heterocycles with one heteroatom, five-membered heterocycles with one heteroatom, six-
membered heterocycles with two or more heteroatoms, five-membered heterocycles with two or more

heteroatoms, three-, four- and seven-membered heterocycles.

2.AN. 805 (203805) LARAza1A 2(2-0-4)
Green Chemistry
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Principles of green chemistry, atom efficient reactions, catalysis in a green chemistry context,
replacement of organic solvents and alternative methods to power reactions.
2.A%. 806 (203806)  lanzaasunivunsudiuludunsddunsei 2(2-0-4)
Organotransition Metals in Organic Synthesis
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Organotransition metal reagents, organometallics as protecting group, organometallics as
electrophiles, organometallics as nucleophiles, ooupling and cyclisation reactions, isomerisation reactions,

oxidation and reduction, carbonylation and decarbonylation.
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9.AN. 807 (203807)  LAN@UNTENANA 3(3-0-6)
Physical Organic Chemistry
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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.AN. 812 (203812)  iafilaoashiutu 3(3-0-6)
Coordination Chemsitry
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Structure and stereochemistry of coordination compounds, preparation of coordination
compounds, stability of coordination compounds, crystal field theory of coordination compounds, molecular
orbital theory of coordination compounds, electronic spectra of coordination compounds, magnetic and
electrical properties of coordination compounds, potential applications and advancement of coordination

compounds.
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q.A4. 814 (203814) AR landuviad 3(3-0-6)
Organometallic Chemistry
Seulafifiasitunan: auanudiuseusesaou

1%

madangs  nMaRsBauaTnIIMAnELIsEslangBuyad  anslansBuvadunsanaman
aausznavlansduvaduadlansunandiu uay niadefitenfifeatasiuamalssneulansdunad

Classification, nomenclature and characteristics of organometallic compounds, organometallic
compounds of main group elements, organometallic compounds of transition metals and organometallic

catalysis.

7.AH. 821 (203821) LARAIARAN 3(3-0-6)
Quantum Chemistry

Foulafidisanunen: auaHivreLIsaeu

NUVUNAFNEASAIDUFN NFLARENABIAY uazdaundndnasuelin nnsAReuiuLLN
TrwdBons nouings wailansuUszanm awnesuezeen uazlassadweraen lassadoliana
asAalpssEdsBidnnsaing

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 and calculation of electronic structure.

2.AN. 824 (203824) WANANASLAT 3(3-0-6)
Chemical Crystallography
Foulafifisanunen: auaHivreLIsaey

1A

NYUINRUATNNTNILINATTIENNINT  FLULNRNUATNISIREILNIEIS9Rend wuud1ae9
Tuana uwueaeslaseadunaEn wazniswsfieeiuasazaan AsoynanyBesiunismlaseaing
= o = -4 a s A @ =2
NANUAZN9YINE (WHWYT way waRiues7ianadunan
Space groups and symmetry operations, crystal systems and X-ray diffraction, molecular
models, crylstal structure model and determination of atomic parameters, fourier series methods in crystal

structure determinations and refinement and crystalline polymers.

q.AN. 825 (203825)  Ustngniseidsluanaluinemaninafiues 3(3-0-6)
Molecular Phenomena in Polymer Science
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Thermodynamics of polymerisation including ceiling temperature, equilibrium monomer
concentration and ring-chain equilibria, polymer viscoelasticity, time-dependent molecular motion and
mechanical models; polymer solutions and polymer blends, blend morphology and properties, blend

preparation and characterisation.

2.AN. 826 (203826) FUANRATNASITINGH 2(2-0-4)
Statistical Thermodynamics

Joulafidiasiunen: auanuiueurasaou

nuvugonamans  Neulidmiiannauanafoanin namansBeata sruu ganAR
nouinamansBeadtvasniaamulasignia aeuindlalunamandidesdn sesmanuuatiy
waznamansBeatnamiusruuianga

Review on thermodynamics, conditions for equilibrium and stability, statistical mechanics, Ideal
systems, statistical mechanical theory of phase transitions, Monte Carlo methods in statistical mechanics,

classical fluids, and statistical mechanics of non-equilibrium systems.

2.4, 827 (203827)  snlnsalntlidsluana 2(2-0-4)
Molecular Spectroscopy

P Ao [ 1 =4 o
Raulafidassunan: ATHAIHWVIUTDUUDINTDN

AMNIINUAABNRFARSBIAAN  narmansiNvEnduasqEngy  aNTRB R uaraNIRB
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LHARNABNNNTT ﬂ’l'ﬁ@mﬂ@mﬁuﬂmmﬂmv’\h FlruuudrasusnanuaratiudidnnTen nsaULaTAS
myupesliana alnnssfindanasy

Overview and wave mechanical methods, matrix mechanics and group theory, electric and
magnetic properties of matter, absorption of electromagnetic radiation, magnetic and electron spin

resonance, molecular vibration and rotation and electronic spectra.

7.AH. 828 (203828) ﬂ’]i@qf\‘iLﬂi’lzﬁuﬂzﬂ’liﬂ’lﬁﬂﬂmzLQW’I%"ZI'ENW'E]?ILN'E]% 3(3-0-6)
Polymer Synthesis and Characterisation
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Scope and definition of terms, characterisation of polymers with respect to their molecular weight
averages and distribution, practical methods of molecular weight determination, kinetics and mechanisms

of polymerisation reactions including copolymerisation.

2.AN. 829 (203829) ANUAVAINARLNDSUAENITNANDL 3(3-0-6)
Polymer Properties and Identification
Saulafigiasimunon: 0.au. 828 (203828)
mﬁmﬁﬂmmgﬁqqmmﬁsﬁuwﬁLmﬁ Aoz UANENIRINe AT ANTRITING MaADHANTHUAE
IETININIBINERINDS ULATNTTLINNT INANTVIARELANTRYDINe A LNe S
Temperature transitions in polymers, polymer morphology, mechanical properties, polymer
degradation and stabilisation and process for testing of polymer properties.
7.A%. 833 (203833) MUNINSHINLNNeNTITALATIE ‘?Jzuga 3(3-0-6)
Advanced Analytical Spectroscopy
Soulafidiasiunen: auanuiimeurasaou
yuvamdsaiumeiasiunnged Funssaseuazinlnegafnaunlnsalnd
dananlalamnzmadfmes gRmamndadsannsinlawes wwmslswesus/ mananlnsmns
uazwanmlanannamed  uwnasnlvswes  waramnawnlnsme’  mesimwiwaznissveng
waflaanlnsalndnienisdinsne
Reviews on various spectrometric techniques, infrared raman and photoacoustic spectroscopy,
ultraviolet/visible spectrophotometry, nepherometry and turbidimetry, luminescence, flame and non-flame
spectrometry, mass spectrometry, plasma spectrometry and development and applications of analytical

spectroscopy.

2.AN. 835 (203835) N15ILASILHNINLARTILALITBINUANNUANTNSIA 3(3-0-6)
Chemical Analysis Involving Radioactivity
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Nature and characteristics of radioactivity, behaviors of some radionuclides, detection and
measurement of radioactivity, radiochemical techniques, activation analysis, analysis with x-rays

techniques and analyses involving radioactivities in various fields.

2.AN. 838 (203838)  VARANTISILASITRATRIUNITRIANY RS IANE 2(2-0-4)
dy a T 2
ABINURILAL LATINGS
Analytical Techniques for Surface and Structural
Characterization
Pz Ao 1 1 @ [
Seulafifiasitunan: auanudiuseusesaoy
NMIINEssnAlATiigades walan1sd@eauessdiend walaniadeauuiangan 1Enss
Waessameudanninsalnd  Bnwsdinlsdidinasewnazdanslloaalnlsdidnasoumnlnsalng
lawdidnaseuauninaalnd niuaiatudidnaseulnlrsalnduazaunuididnnsenlnlasalnd
unaannsalnloaslasaunfionf uazmefindue
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.

7.AN.841(203841)  lnauintsidediaai 3(3-0-6)
Biochemistry Aspects of Nutrition
Fowlafidipanunan.on. 312 (211312) vidasuanufiuseuvnsans
wfluazmudmslnmunsresesflsrneuteseng iwnzuean Anunfivsdaed adud
HBVENARDNATLERTHNIE9DMNT  UBHIINAN IS NMERBINTT  WRTARNNTIR  BITHTIRLAS
B9AUsTNEUYBIE N TIWLYIG (U
Chemistry and nutritional value of food constituents. biochemical disorder metabolisms, factors
influencing food metabolism, energy requirements of the body and methods of measurement, nature and

composition of common foods.

0 .AN.842 (203842) Faiaflaaaiiainad 3(3-0-6)
Biochemistry of Membranes
Haulafifinesinunamn: 1.991.312 (211312) uay 1.AN. 226 (203226) Wan 1.AN. 321 (203321): ¥ap
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Chemical composition and dynamic aspects of membrane structure, biosynthesis of biological
membranes, physio-chemical properties of membranes; kinetic and enzymatic aspects of membrane

transport, transport to biological compounds and ions.

7 .AN.844 (203844)  FAANVRINIANIAREN 3(3-0-6)
Biochemistry of Nucleic Acids
Soulafidiasnunan: 2.9m.312 (211312) vidapuanaiivreUesao

Fupflusenszuanmssing o laubominnenisdaessdinsafiaeddn  unumzesnse

|
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fonddndegunnuazlsasine o  naafarddnludelhia wulniliedeauazeulniBugifisade
a & ¢ & o =
UNUNPBIRLENE LATeN5iiule uN1TdaAsnzill sy
The biochemistry of all relevant processes with emphasis on nucleic acid synthesis, role of nucleic
acids in health and disease, nucleic acids in viruses; nuclease and related enzymes, role of DNA and RNA

in protein biosynthesis.

7 .AN.851 (203851)  NHANHIRILIARBHURLATTIATILRATITANAT 3(2-3-4)
Environmental Toxicology and Residue Analysis

n:i li'ﬂo Il 1 & 2
Waulafifiassiuna: ANNAIMNIAUTBLVBIHNDY

NANNITVAIREAINLNAIIAEAN  F1FARAIWIAEEaN  NITANANLAZNNTUS I RUANEHA e
AeAngnuseuniling N19A19na1TREIAAFNEININ N1TIATIEARITAE NNTALAT Y aNTRNAENS T
inatnsnsasinndanlna Emeaianslpsinnnafuacadnivesalnd  war  nnSulanauaznig
v dIQ Y
foyafinimeA (s

Principles of toxicology with a focus on environment, toxicants in the environment, exposure and

dose assessment, ecotoxicology, analysis of toxicants, Interpretation and use of analytical data.

7 .AN.879 (203879) WadaLABNNTININAN 2(2-0-4)
Selected Topics in Chemistry
d' AL [ 1 & [
WKaulafifiassinunau: ANHAMNIAUTDLVDIHNDY
UnAnuiateawzideuBaus G Hae 9 wiiefs Wardasenu wadeevisenialingiu

AnarnELULE N aaTenizEamnaai
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May be repeated for a maximum of nine credits, if a different topic is taken. Topic to be

announced. Intensive study of selected areas of specialization within the field of chemistry.

7 .AN.889 (203889) WITBLABNNIININAN 3(3-0-6)
Selected Topics in Chemistry
n:i li'ﬂo 1 1 & 2
Wanlafifasitunaw: ATHAMNIAUYB LB NDY
UnAnuiateamzieuBaus G HAY 9 wuiefs Wardasenu wadfeevisznielingiu
AsANEILLEN E NI E B9 aLAT
May be repeated for a maximum of nine credits, if a different topic is taken. Topic to be

announced. Intensive study of selected areas of specialization within the field of chemistry.

7.AN.891 (203891)  ANNRIUMARANKWINIGAR 3 1(1-0-2)
Graduate Seminar in Chemistry 3
P Ao [ 1 =4 [
Seulafifiasitunan: auanudiuseusesaoy
msefvsnefeannfinandilvel g Twindiesne q sswmnuansdrmioed warn1ssneeu
ey lunisiselaeindnuen
Discussions of recent advances in various topics in respective branches of chemistry, and reports

by graduate students on research problems.
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1.

10.

11.

Junsomboon, J. and Jakmunee, J., Determination of chloride in admixtures and aggregates for
cement by a simple flow injection potentiometric system. Talanta, 2008, 76(2), 365-368.
Jakmunee, J. and Junsomboon, J., Determination of cadmium, lead, copper and zinc in the acetic
acid extract of glazed ceramic surfaces by anodic stripping voltammetric method. Talanta, 2008,
77(1), 172-175.

Junsomboon, J. and Jakmunee, J., Flow injection conductometric system with gas diffusion
separation for the determination of Kjeldahl nitrogen in milk and chicken meat. Anal. Chim. Acta,
2008, 627(2), 232-238.

Bunpeng, P., Lapanantnoppakhun, S. and Jakmunee, J., Flow injection amperometric method with
dialysis sample pretreatment for determination of ascorbic acid. Chiang Mai J. Sci., 2008, 35(2),
345-354.

Somnam, S., Grudpan, K. and Jakmunee, J., Stopped-flow injection method for determination of
phosphate in soils and fertilisers. Maejo Int. J. Sci. Technol., 2008, 2(1), 172-181.

Somnam, S., Grudpan, K. and Jakmunee, J., Stopped-flow injection spectrophotometric method for
determination of chlorate in soil. Maejo Int. J. Sci. Technol., 2008, 2(2), 383-390.

Somnam, S., Grudpan, K. and Jakmunee, J., Hydrodynamic sequential injection spectrophotometric
system for determination of manganese in soil. Spectrosc. Lett., 2008, 41(5), 221-227.

Grudpan, K. and Jakmunee, J., Miscellaneous detection systems. Compr. Anal. Chem., 2008, 54,
461-5009.

Miro, M., Hartwell, S.K., Jakmunee, J., Grudpan, K. and Hansen, E.H., Recent developments in
automatic solid-phase extraction with renewable surfaces exploiting flow-based approaches. TrAC,
Trends Anal. Chem., 2008, 27(9), 749-761.

Jakmunee, J. and Junsomboon, J., Determination of available phosphorus in soils by using a new
extraction procedure and a flow injection amperometric system. Talanta, 2009, 79(4), 1076-1080.
Khonyoung, S., Hartwell, S.K., Jakmunee, J., Lapanantnoppakhun, S., Sanguansermsri, T. and
Grudpan, K., A stopped flow system with hydrodynamic injection for red blood cells osmotic fragility

test: possibility for automatic screening of beta-thalassemia trait. Anal. Sci., 2009, 25(6), 819-824.
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Siriangkhawut, W., Pencharee, S., Grudpan, K. and Jakmunee, J., Sequential injection
monosegmented flow voltammetric determination of cadmium and lead using a bismuth film working
electrode. Talanta, 2009, 79(4), 1118-1124.
Kritsunankul, O., Pramote, B. and Jakmunee, J., Flow injection on-line dialysis coupled to high
performance liquid chromatography for the determination of some organic acids in wine. Talanta,
2009, 79(4), 1042-1049.
Junsomboon, J., Sooksamiti, P., Grudpan, K., Lapanantnoppakhun, S., Thavornyuthikarn, P. and
Jakmunee, J., Cathodic stripping voltammetric procedure for determination of some inorganic
arsenic species in water, soil and ores samples. Chiang Mai J. Sci., 2009, 36(3), 369-383.
Khonyoung, S., Hartwell, S.K., Jakmunee, J., Lapanantnoppakhun, S., Sanguansermsri, T. and
Grudpan, K., A stopped flow system with hydrodynamic injection for red blood cells osmotic fragility
test: Possibility for automatic screening of beta-thalassemia trait. Anal. Sci., 2009, 25(6), 819-824.
Pinyou, P., Hartwell, S.K., Jakmunee, J., Lapanantnoppakhun, S., Grudpan, K.Flow injection
determination of iron ions with green tea extracts as a natural chromogenic reagent. Anal. Sci.,
2010, 26(5), 619-623.
Kanyanee, T., Jakmunee, J., Grudpan, K., Dasgupta, P.K.Doped soap membranes selectively
permeate a chiral isomer. J. Am. Chem. Soc., 2010, 132(51), 18045-18047.
Tontrong, S., Khonyoung, S., Jakmunee, J.Flow injection spectrophotometry using natural reagent
from Morinda citrifolia root for determination of aluminium in tea. Food Chem., 2011.
Jakmunee, J., Junsomboon, J. Determination of potassium, sodium, and total alkalies in portland
cement, fly ash, admixtures, and water of concrete by a simple flow injection flame photometric
system. J. Autom Methods Manag Chem., 2011, doi: 10.1152/2011/742656.
Siriangkhawut, W., Grudpan, K., Jakmunee, J.Sequential injection anodic stripping voltammetry
with monosegmented flow and in-line UV digestion for determination of Zn(ll), Cd(Il), Pb(ll) and
Cu(ll) in water samples. Talanta, 2011, 84(5), 1366-1373.
Kritsunankul, O., Jakmunee, J.Simultaneous determination of some food additives in soft drinks
and other liquid foods by flow injection on-line dialysis coupled to high performance liquid
chromatography . Talanta, 2011, 84(5), 1342-1349.
Pinyou, P., Youngvises, N., Jakmunee, J.Flow injection colorimetric method using acidic ceric
nitrate as reagent for determination of ethanol. Talanta, 2011, 84(3), 745-751.
Khonyoung, S., Reanpang, P., Kongtawelert, P., Pencharee, S., Jakmunee, J., Grudpan, K,
Hartwell, S.K.Sequential injection system with modified glass capillary for automation in

immunoassay of chondroitin sulfate, Anal. Lett., 2011, 44(1-3), 327-339.
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24, Somnam, S., Jakmunee, J., Grudpan, K. Cost effective dual-stage flow injection/sequential
injection hybrid for continuous liquid-liquid extraction. Chiang Mai J. Sci., 2012, 39(2), 255-263.
25. Supharoek, S.-A., Youngvises, N., Jakmunee, J. A Simple Microfluidic Integrated with an
Optical Sensor for Micro Flow Injection Colorimetric Determination of Glutathione. Anal. Sci.,

2012, 28(7), 651-656.
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1. Inkum,R. Teerawutgulrag*, A. Puangsombat, P. and Rakariyatham, N. “An alternative synthesis of
(Z)-propanolol and (F)-atenolol”, Maejo Int. J. of Sci. Technol., 2012, 6(03), 372-378.
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1. Panya, R. and Puangsombat, P., “Alkaloid Components from the Roots of Strychnos nux-blanda

A.W. Hill”, The 34th Congress on Science and Technology of Thailand, Bangkok, Thailand, October—
November 2008.

2. Visansingh, K. and Puangsombat, P., “Furanocoumarin constituents from the roots of Acronychia
pedunculata”, Pure Applied Chemistry, International Conference 2009 (PACCON 2009), Phitsanulok,
Thailand, January 2009.
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1. Alongkornsopit, J., Wipasa, J., Luangkamin, S., Wongkham, W.Anticancer activity of ethyl acetate
and n-butanol extracts from rhizomes of Agapetes megacarpa W.W. Smith. Afr J Biotechnol., 2011,
10(17), 3455-3462.

2. Jaidee, A., Rachtanapun, P., Luangkamin, S. TH-NMR analysis of degree of substitution in N,O-
carboxymethyl chitosans from various chitosan sources and types. Adv. Mater. Res., 2012,
506,158-161.

3. Rachtanapun, P., Luangkamin, S., Tanprasert, K., Suriyatem, R. Carboxymethy! cellulose film from

durian rind. LWT - Food Sci. Technol., 2012, 48(1), 52-58.
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Siripitayananon, J., Molloy, R., Bunkird, S., Kleawkla, A., Panjakha, R. and Chooprayoon, P.,
Effects of hot-drawing and annealing on the morphology and mechanical properties of
biodegradable polyester monofilament fibers. Int. Polym. Proc., 2008, 23(2), 161-167.

Channuan, W., Siripitayananon, J., Molloy, R. and Mitchell, G.R., Defining the physical structure

and properties in novel monofilaments with potential for use as absorbable surgical sutures based on

a lactide containing block terpolymer. Polymer, 2008, 49(20), 4433-4445.

Chooprayoon, P., Siripitayananon, J., Molloy, R., Bunkird, S., Soywongsa, T. and Tariyawong, A.,

Processing, mechanical property development and in vitro hydrolytic degradation studies of a

poly(L-lactide-co-.epsilon.-caprolactone) monofilament fibre for potential use as an absorbable

surgical suture. Adv. Mate. Res., 2008, 55-57, 693-696.

Sansurin, P., Buakem, K., Kalaithong, W., Molloy, R., Siripitayananon, J. Molecular design of a

speciality polyester for potential use as a fast-absorbable monofilament surgical suture. Adv. Mater.

Res., 2012, 506, 53-56.
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Suthirakun, S. and Sarakonsri, T., Preparation of Pt and PtRu Nanocatalysts Support on Carbon
Black N115 for Proton Exchange Membrane Fuel Cell (PEMFC) J. Nat Sci., 2008, 8, 113-120.
Suthirakun, S., Sarakonsri, T., Aukkaravittayapun, S. and Vilaithong, T., Plasma modified carbon
supported Pt and PtRu electrocatalyst materials for PEMFCs. J. Ceram. Proc. Res., 2009, 10(4),
502-506.

Siritanon, T., Sarakonsri, T. and Thanachayanont, C., The preparation of CIGS (Cu(In,Ga)Se2) by a
solution route method. J. Ceram. Proc. Res., 2009, 10(4), 437-442.

Sarakonsri, T., Suthirakun, S., Charojrochkul, S. and Vilaithong, T., Preparation of non-noble metal
based catalysts supported on carbon for PEMFC cathodes. J. Ceram. Proc. Res., 2009, 10(5), 589-
594.

Aifantis, K.E., Brutti, S., Hackney, S.A., Sarakonsri, T. and Scrosati, B., SnO2/C nanocomposites as

anodes in secondary Li-ion batteries. Electrochim. Acta, 2010, 55(18), 5071-5076.
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Adpakpang, K., Sarakonsri, T., Isoda, S., Shinoda, Y. and Thanachayanont, C., Synthesis of
CdIn2Se4 compound used as thermoelectric materials via the solution method, J. Alloys. Compd.,
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