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33U

d5an15Anw

NN N DNDN

NI O[NNI DNDN

NI O NIDNDN




253 LUU 2.2

15

UIUTANNANN I TULTIANEIAIUNITIANITANYILUY 2.2 aLINUIUUUAANIAR

[

119LAUNNSANYITAIN

Ful UmsAnu
2561 2562 2563 2564 2565
Ui 1 4 a a 4 4
Ui 2 - q q q 4
Ui 3 - - 4 4 4
Ui g - - - q 4
52 i 8 12 16 16
gu5ansenw - - - q 4
2.6 SUUTTUUAULNY
JUUTEUIUTIBTU-518318U5231U 2561-2565
AAIY AT AZINGIATENT UNIINYIABULTADS
2.6.1 Yseunun159uUsennusesu
319a2198AIY5U Ysuuszune
2561 2562 2563 2564 2565
AN5I5ULTENANSAN®EN 425,120 697,360 1,039,600 | 1,168,400 | 1,168,400
59U5195U (UMW) 425,120 697,360 | 1,039,600 | 1,168,400 | 1,168,400
2.6.2. Uszanain159uUszanaisngdng
3188219803183 Ysuuszuna
2561 2562 2563 2564 2565
1. AADULNY 75,000 150,000 225,000 225,000 225,000
2. lvaay 225,000 583,000 941,000 941,000 941,000
3. *?a@ 150,000 300,000 450,000 450,000 450,000
4. s 0 0 0 0 0
IUS18318 (UN) 450,000 1,033,000 | 1,616,000 | 1,616,000 | 1,616,000

2.6.3 Uszanan1salginesonilunisnang vl Uadindutu 126,620 uinseau laefnainsigdne

593919 5 Un15@nwn AU 6,331,000 U INSAETTUIUTEAMIUBHUSURER 919 5 Un15Anw

WU 50 AU EkaLinAU 126,620 UsiaAu
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2.7 STUUNISANE

M wuutuseu
L] wuumslnedudedsiuidundn
L wuumslnesudeuns nuazideadudonan

a a a o A ) .
] wuumslnamedidnnsetindidudendn (E-learning)
L] wuunnalnemsduwmesius

(1 3uq (CEAT)

2.8 N15gUlaUNUILNA 5183YaTNITAMNS T WIS UTINNVI NG Y
UlUA LT U IR UL ANENABULIAIT 11918 NISANEISZAUTUTIAANET W.A. 2559 LAy

UsENANYINGIUWLIAIT 1509 naninasiaskuufuatunisiisuleuniieinseauiudinfinw

LAEAAUNLIVDIAULNTTUNTUIINTUANENT



3. wangnsHazaIsdaeu
3.1 wangns vMaUndeu 3 LUU fie WUU 1.1 WUU 2.1 Uag WUy 2.2

3.1.1 MUIUNUING

17

WUU 1.1 Suuntheislidsenin 48 wuqefin

WUU 2.1 uuntheislidsenin 48 wuqefin

WUU 2.2 uuntheisliddsenin 72 wuheins

3.1.2 lassasnamiangns

dadui 3789M35 \neual As. nangasuiulse
W.A. 2558 W.A. 2561
WUU| HUU | WUU| WUU | WUU |[Huu
1.1 2.1 2.2 1.1 | 21 | 2.2
wlqein pulein mulein [Wieia | wulene | Kulenn
1 |91u5183%1 (Course work)laitfagnan - | 12 | 24 - 12 | 24
1 3v109Ru - - - - 6 12
2 v uden Lidesni - - - - 6 12
2 | s 48 | 36 | 48 | 48 | 36 | 48
3 | Aundsaulddunuaein - - - 3 3 7
niiginsiunaaanangaslutiosndn 48 | 48 | 72 | 48 | 48 | T2
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3.1.3 518991

3.1.3.1 lasea¥andngasuuy 1.1

IUUNULANTIUARANANGAT U 48 vein
N. ANIUNUS MU 48 WeNe
256695  AINYIRNUS 1 Uy 1.1 6 NUIBAM

Dissertation 1, Type 1.1

256696  AIUNUS 2 WU 1.1 6 Wefn
Dissertation 2, Type 1.1

256697  ANgHnus 3 wuu 1.1 9 iaein
Dissertation 3, Type 1.1

256698  ANgIHNUS 4 wuvu 1.1 9 iaein
Dissertation 4, Type 1.1

256699  AHnus 5 wuu 1.1 9 e
Dissertation 5, Type 1.1

256791  ANeTNus 6 Luu 1.1 9 Miaein

Dissertation 6, Type 1.1

. Ansduliidiunmiagin U 3 widIein

256691  duuun 1 1(0-2-1)
Seminar 1

256692  duwun 2 1(0-2-1)
Seminar 2

256693  duwun 3 1(0-2-1)
Seminar 3

wnewn nsasmzileudmiu 91830 256663 nsasuwasanuduiussneunmsdmiuiniadl lu

Tnssasremdnansil annsoamadoufudulaglidumheiald Haddedldsumimdiureuan

a2
219158NUSNW



256661

256663

256621

256622

256623

256624

256662

256633

256634

256635

256636

19

3.1.3.2 1A59a31anangns wuu 2.1

UIUNUILANTIUNRANANGAT AU 48 wUBnA

. 9714578731 (course work) uau hidasndn 12 wulefia

1. F¥109AU 6 wUBnA
YINNTTUNIAL 3(2-2-5)

Innovation in Chemistry
msamuuarauduiUszneunisdmsulinedl

Investment and Entrepreneuship for Chemists

2. v naankitasndn 6 nuenn
1 aa ¢
NQULANDUNTE
LN VD INANAUTTTTUYRA
Natural Products Chemistry
wilvesanserlsundnuulasiuanauazansyuslaana
Chemistry of Aromatic Macromolecule and Supramolecule
nalnuffiseniidunidtuge
Advanced Organic Reaction Mechanism
WUoUITeTugmIuaiiBunsd
Advanced Research Topics in Organic Chemistry
LATINEIU
Energy Chemistry
1 a a o ¢
nauAdlalunse
wInadloszauliiana
Molecular-Scale Devices
IS 1
YD INNGULEN
Chemistry of F-block Elements
wallansssdlenddusvansusznausiiung
X-ray Techniques for Inorganic Compounds
denuldetuganunailotiunid

Advanced Research Topics in Inorganic Chemistry

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



256641

256642

256643

256644

256651

256654

256655

277621

277622

277651

277652

277653

277654

277655

20

nauANTInEnd

WgealsauiaUnlnsalnd

Fluorescence Spectroscopy

wilBaEndvesveauds

Physical Chemistry of Solids
didnasoululasalnUluadl

Electron Microscopy in Chemistry
NMTIATIZALATIATIUTIAIUI

Computational Structure Analysis

NgUARATIZI
wiATeidseynddniunuidy

Applied Analytical Chemistry for Research
wnilAsndonuaznsiaseiuativ

Environmental of Chemistry and Pollutant Analysis
shiermiafotugamaniiingey

Advanced Research Topics in Analytical Chemistry
nguAgAEINNTIU

wsdinfiAnddugs

Advanced Physical Ceramics

o

Tanpeulndn

Composite Materials

s iATIzTaniBeiui

Material Surface Analysis
Mandnediuoidugs

Advanced Polymer Physics
ﬁ’sﬁﬁ@muiﬁ]’a%ugwwwaﬁma%
Advanced Research Topics in Polymer
shtpnuisedugamilany

Advanced Research Topics in Metal
ﬁ’a%’amu%’asﬂy’quwmﬂﬁﬂé

Advanced Research Topics in Ceramics

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)



256792

256793

256794

256795

256796

256691

256692

256693

2. Anednus

WINUS 1 wuu 2.1
Dissertation 1, Type 2.1
NS 2 wuu 2.1
Dissertation 2, Type 2.1
WINUS 3 wuU 2.1
Dissertation 3, Type 2.1
WINUS 4 wuu 2.1
Dissertation 4, Type 2.1
Wdnus 5 wuu 2.1

Dissertation 5, Type 2.1

A. Agvsaulddundaena

duuun 1
Seminar 1
duuun 2
Seminar 2
duuun 3

Seminar 3

21

71U

U

36

3

80

3 BUILAR

6 NUIYAR

9 UUILNA

9 UUILNA

9 UUIYAR

“uenn

1(0-2-1)

1(0-2-1)

1(0-2-1)



256552

256564

256661

256663

256522

256524

256528

256529

256571

256572

256574

256575

22

3.1.3.3 lasea¥anangasuuy 2.2

IUWULAN FAWARDANANGAT  IUIY 72 widein

. 9745187391 (course work) U lidesndn 24 wihein

1. A1U9AU 12 widwha
MTIATIEAlATEwazauURnIwAll 3(2-2-5)

Structural and Chemical Property Analysis

wAlANISRIsNToLEURUITYAUATY 3(2-2-5)
Techniques in Original Research Proposal Preparation

WINNTTUNLAL 3(2-2-5)
Innovation in Chemistry

mia\muuazmmLﬂuﬁgﬂizﬂaumiﬁm%ﬁfﬂmﬁ 3(2-2-5)

Investment and Entrepreneuship for Chemists

2. 183y aanlatioendn 12 “uenn
TmdenseulusedvaeluinsesiedmsesutufinfneNiAsdelaganuiugeu

1949191587 N karn TN sUTEImanans Liveendt 6 wizeda

nauARBUNTE

LPIBUNIOTIWANE 3(2-2-5)
Physical Organic Chemistry

NARAYISIINTIALAZNTHUATIZY 3(2-2-5)
Natural Products and Synthesis

nsuszyneldlaeunsudtuludunsddunsien 3(2-2-5)
Applications of Transition Metals in Organic Synthesis

LPTIFIBUNTE 3(2-2-5)
Bioorganic Chemistry

Wtolagiumaniidunsd 3(2-2-5)
Current Topics in Organic Chemistry

\nileyyadasziugaesasussnouduniaag 3(2-2-5)
Advanced Free Radical Chemistry in Organic Compounds
NTRUATIZALUUDANUIAT 3(2-2-5)
Asymmetric Synthesis

ANTODABUULAEWRIUIYN 3(2-2-5)

Drug design and Development



256576

256577

256621

256622

256623

256624

256662

256533

256534

256538

256539

256563

256633

256634

256635

23

nsldusglesinningiunaniidunsd 3(2-2-5)
Utilization of Organic Material

nsssufisenaiilaenalnnsdininuasiaiasen 3(2-2-5)
Biocatalysis and Green Chemistry

LAV INAN A UTIETTUYA 3(3-0-6)
Natural Products Chemistry

wilvesanserlsundnuulasiuanauazansyuslaana 3(3-0-6)
Chemistry of Aromatic Macromolecule and Supramolecule
nalnufAsenalidunidtugs 3(3-0-6)
Advanced Organic Reaction Mechanism

ﬁaﬁﬁamu%’m‘?ugwwLﬂﬁﬁuﬁé 3(2-2-5)
Advanced Research Topics in Organic Chemistry

LATINENU 3(2-2-5)
Energy Chemistry

nauAatiun3d

wnillavesAuduiuguazmsmiendnuel 3(2-2-5)
Advanced Coordination Chemistry and Identification

wnilefunsdanurveauis 3(2-2-5)
Solid State Inorganic Chemistry

witelagiumaniiofiunie 3(2-2-5)
Current Topics in Inorganic Chemistry

N13eENIMLTILULANA 3(2-2-5)
Molecular Imaging

wilposunluviadniazilssu]isen 3(2-2-5)
Organometallic Chemistry and Catalysts

\sesilosziuluiana 3(2-2-5)
Molecular-Scale Devices

\AHIYDITINNEGN LN 3(2-2-5)
Chemistry of F-block Elements

wallanssedlonddusvansusznausiiunid 3(2-2-5)

X-ray Techniques for Inorganic Compounds



256636

256542

256543

256544

256545

256547

256548

256549

256562

256641

256642

256643

256644

256554

256555

24

shiermiafotugamandetuvis

Advanced Research Topics in Inorganic Chemistry
GHEANERGIAIGE

Advanced Physical Chemistry
wilaauduuarlasassluans

Quantum Chemistry and Molecular Structure
QUVNAPFNAN LAY

Chemical Thermodynamics

AUNBFANEAATLAL]

Chemical Kinetics

\nilmeaaoesLaz R

Colloid and Surface Chemistry
Witolagiumaniliaidnd

Current Topics in Physical Chemistry
Lﬂﬁm‘&Jﬂ’]WL‘?ﬁﬂLLaﬂ%ugﬂ

Advanced Physical Photochemistry
wluwaluladuaznisussyndldiuianeans
Nanotechnology and Material Science Applications
igeaLsalwud alnlasalnd

Fluorescence Spectroscopy
wildsildndvosveds

Physical Chemistry of Solids
dianaseululasalnUlued

Electron Microscopy in Chemistry
NIIATIZALATIATINTIAIUIN

Computational Structure Analysis
NANLANIATIZI

wiasz el

Electroanalytical Chemistry
Witelagiumaniiliasiey

Current Topics in Analytical Chemistry

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)



256556

256557

256558

256581

256582

256585

256651

256654

256655

277517

277518

277521

277522

277531

277532

25

winslemawmaiiaawninsalnUduas

Advanced Instrumentation for Spectroscopy Techniques

WALANTHASUUBALNISHENEITHIDY1NNDNITIATIZNNAL

Sample Preparations and Separation Techniques for
Chemical Analysis

Tasunlnnafidugs

Advanced Chromatography
MToldenNaNIENINANILATIZY

Selected Topics in Analytical Chemistry
wilAsginadanandey

Environmental Analytical Chemistry
anndnIuLARILATIZA

Statistics for Analytical Chemistry
wiATeidssynddniunuidy

Applied Analytical Chemistry for Research
nfiAwndeunasnsinssitafiv

Environmental of Chemistry and Pollutant Analysis
shiermifotugamanifinme

Advanced Research Topics in Analytical Chemistry
nguLAlgAEINNTIU
vdeiestlagtumaatignanvingsy

Current Topics in Industrial Chemistry

U URNsigaddnusianizuoeian

Material Characterization laboratory
wiindanugveauda

Solid State of Ceramics

NTEUIUNTHANLETITNE

Ceramic Processing

Tanlave

Metallic Materials
lassasisasinasiulaunindvesianlans

Structure and Thermodynamics of Metallic Materials

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

2(0-4-2)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)



277543

277551

277552

277553

277554

277555

277556

277561

277562

277571

277572

277621

277622

277651

277652

277653

26

nsdnsveadeuazinidslugnamngsy
Waste and Wastewater Management in Industry
LRBUYITURINDANDS

Organic Chemistry of Polymer
Wandwodiues

Polymer Physics
weluladnsruaunistugunandasimedies
Polymer Processing Technology
wialulagsns

Rubber Technology
WoRloTNaN LAY IanLTIUTENOU
Polymer Blends and Composites
nsdanszinediueitugs

Advanced Polymer Synthesis
guamnssutlnsdeuuastlngad
Petroleum and Petrochemical Industry
AU AT AENTEUIUNTIIUNATEN
Catalyst and Catalytic Processes
TARTINN

Biomaterials

wlumalulad

Nanotechnology

L%Wﬁﬂ%ﬁﬂﬁ%uqq

Advanced Physical Ceramics
Tanpoulnds

Composite Materials

5Tz Tanieiui

Material Surface Analysis
Mandnediuoidugs

Advanced Polymer Physics
ﬁ’a%’amu%’asﬂu’uqqmawa%ma%

Advanced Research Topics in Polymer

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)



277654

277655

256891

256892

256893

256894

256895

256896

256691

256692

256693

256694

256511

27

WpnuITedugamislany
Advanced Research Topics in Metal

WonuITetugminesing

Advanced Research Topics in Ceramics

. Ineinus
WMNUS 1 WU 2.2
Dissertation 1, Type 2.2
WPIMNUS 2 WU 2.2
Dissertation 2, Type 2.2
WANUS 3 WU 2.2
Dissertation 3, Type 2.2
WYIINUS 4 wuU 2.2
Dissertation 4, Type 2.2
WYINUS 5 WU 2.2
Dissertation 5, Type 2.2
WPANUS 6 WUU 2.2

Dissertation 6, Type 2.2

a. Avvsnvlitduninein
duaun 1
Seminar 1
duuun 2
Seminar 2
duaun 3
Seminar 3
dunun 4

Seminar 4

= aada o a L3 =
sdeUATIvMINemanswasinAlulad

3(2-2-5)

3(2-2-5)

laidaendn 48 O Rnl

6 BUILNR

6 BUILNR

9 UUIYAR

9 UUILAR

9 UUILAR

9 UUIYAR

“uenn
1(0-2-1)

laidaenin 7

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

Research Methodology in Science and Technology



28

3.1.4 WAAIBAUNISANE

3.1.4.1 WHUAISANEILUU 1.1

Qe

U7 1
ANANITANEIAY
256695  ANgITNus 1 wuu 1.1
Dissertation 1, Type 1.1
256691  dunun 1 (latuniaein)
Seminar 1 (non-credit)
394
aAnsAneUae
256696  ANYITUNUS 2 LUy 1.1
Dissertation 2, Type 1.1
394
H7 2
ANANITANEIAY
256697  ANg1HNUS 3 Luu 1.1
Dissertation 3, Type 1.1
256692  dunun 2 (litduniaein)
Seminar 2 (non-credit)
394
aansAneUane
256698  ANgIUWUS 4 LUy 1.1
Dissertation 4, Type 1.1
394

6 BUILNR

1(0-2-1)

6 BUBNA

6 BUILNR

6 BUWBNA

9 UUILAA

1(0-2-1)

9 BUIBNA

9 UUIYAR

9 BUIBNA
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ST 3
ANANSANEIAY
256699  ANgITNUS 5 LUy 1.1 9 wiwfn
Dissertation 5, Type 1.1
256693 dunun 3 (Widunulsfin) 1(0-2-1)
Seminar 3 (non-credit)
594 9 wuEnn
aAnsAneUane
256791  Anefnus 6 wuu 1.1 9 UUBAA

Dissertation 6, Type 1.1

593 9 BUWNA
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3.1.4.2 WHUNISANWILUU 2.1

ee

U7 1
ANANITANEIAY
2XX6XX @8N 3(X-X-X)
Elective Course
2XX6XX @8N 3(X-X-X)
Elective Course
256691  duuun 1 (Lituniaein) 1(0-2-1)
Seminar 1 (non-credit)
594 6 WuENA
aansAneUane
256661  WINNTTUNLAL 3(2-2-5)
Innovation in Chemistry
256663  nsawuuazAndugUsenaunsdmsuiinied 3(2-2-5)

Investment and Entrepreneuship for Chemists
256792 ANeTUNUS 1 wuu 2.1 3 NN

Dissertation 1, Type 2.1

593 9 nuq8nA
¥k
ANANISANEA
256692  dunun 2 (latiuniaein) 1(0-2-1)
Seminar 2 (non-credit)
256793  ANTnus 2 wuu 2.1 6 Miawin

Dissertation 2, Type 2.1

594 6 BUWNA



256794

256693

256795

256796

31

MANsAnyIUane

ANYIUNUS 3 huU 2.1

Dissertation 3, Type 2.1

394
ST
AANTSANEA:
duuwn 3 (lddumiein)
Seminar 3 (non-credit)
WINUS 4 wuu 2.1
Dissertation 4, Type 2.1
394
aan1sAnwIUane
WLTNUS 5 Wuu 2.1
Dissertation 5, Type 2.1
394

9 UUILAR

9 BUBNA

1(0-2-1)

9 UUIYAR

9 BUBNA

9 UUILAR

9 BUBNA
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3.1.4.3 WHUNISANWILUY 2.2

FT7 1
ANANSANEIAY

256511  szidevinisvyainemansiazinalulad (ludundiein) 3(3-0-6)
Research Methodology in Science and Technology (non-credit)

256552  mvATzilassasiswazaninieail 3(2-2-5)
Structural and Chemical Property Analysis

256691  dunun 1 (lddumiein) 1(0-2-1)
Seminar 1 (non-credit)

2XXXXX L8N 3(X-X-X)
Elective Course

2XXXXX L8N 3(X-X-X)

Elective Course

593 9 BUWNA
=
AAnIsAnwIvane
256564  WANANISHHIEUTDLEUDIUITLALAUY 3(2-2-5)

Techniques in Original Research Proposal Preparation

256663  msasuwazanuluiUsznounsdmsutined 3(2-2-5)
Investment and Entrepreneuship for Chemists

2XXXXX  Aynden 3(X-X-X)
Elective Course

2XXXXX Funden 3(X-X-X)
Elective Course

594 12 AU8NA



256661

256692

256891

256892

256693

256893

256894
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U7 2
AANTSANYIAY

winnssunuad
Innovation in Chemistry
dunw 2 (lidumieie)
Seminar 2 (non-credit)
WTNUS 1 WU 2.2
Dissertation 1, Type 2.2

594

aamsane1Uane

WUINUS 2 WU 2.2
Dissertation 2, Type 2.2

594

sul4 3
AANSANEIAY

dunun 3 (luduniaenn)
Seminar 3 (non-credit)
WUINUS 3 WU 2.2
Dissertation 3, Type 2.2

594

aansAnwIUane

WYTNUS 4 wuu 2.2
Dissertation 4, Type 2.2

394

3(2-2-5)

1(0-2-1)

6 HUILNR

9 w28nn

6 NUIYAR

6 BUWBNA

1(0-2-1)

9 UUIYAR

9 BUWNA

9 UUIYAR

9 BUIBNA
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Qe

FuUN
AANSANEIA
256694  dunun 4 (Lidumidein) 1(0-2-1)
Seminar 4  (non-credit)
256895  AWUNUS 5 WUU 2.2 9 Whefn
Dissertation 5, Type 2.2
594 9 wuEnn
aansAneUae
256896  ANYIUNUS 6 WUU 2.2 9 MUBAN

Dissertation 6, Type 2.2

594 9 UIENA
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3.1.5. AN95UNYI183U
256511 52 08U IEMeINeAansLazmalulad
Research Methodology in Science and Technology
AINNUNY aNEMNE LazlUIUuIEN15IV8 NTEUIUNTTIAY USELANnNISITY NS

a <

Mruadynin1side Muds wavanuigiunsiiususndeya adadmsun1sinseiteya
maadl NIe1unareAUTIENaNIATE AT LT luNsESIUTEIMA warsBunTIde
nsUszliun$Ide Msiwadululy tagasserussainide welaisn1sideanienieniu
WansLazmnalulad

Meaning, characteristic and research goal, type and research process,
variables and hypothesis, collecting data, statistics for data analysis in chemistry,
reading and discussion on recent publications in international journals, research

writing evaluation and its application, ethics of researcher, proper techniques of

research methodology in science and technology

256522 LdidunIdBeWand
Physical Organic Chemistry
o a = ¢ fa o a = o aaa a a6 a
NUTELAL mqngMLaQaﬁaaiuwa IUAELYALNYINUUNNIYINIDUNTLLALLAY

aaa [ v 6

nalnnisiinufizen anuduiusvedlassaiiiuanuiathilunisifnufize dnswavessi
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Chemical bonding, molecular orbital theory, description of organic reaction
and mechanism, correlation of structure with reactivity, solvent effect and isotope

effect, nucleophilic substitution reactions, polar addition reactions, elimination

reactions, pericyclic reactions, radical reactions and photochemical reactions

256524 HAANMYISTTHYRRBENITTFUATIEN
Natural Products and Synthesis
5T MUNUTTLANYBIANTHANAeTsTTUI AmENTUS TR DR svyilarddu
a9 fuauiedhivesasndndngissurd rudainisuenaslivianiuagnisniadey
Tnseadlneldauniansaln? nsduasiziaisuseneusssuffidifyuiewiln was
anuduiusvedlassairafunmseengniviadanm Tasuudgmvessifuaodagiud
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Classification of natural products, correlation of functional groups with
reactivity of natural  products, separation and structure determination using
spectroscopy, synthetic methods of some natural compounds and correlation of their
structure and biological function with emphasis on problems of current research
interests
256528 n1sussendldlansunsudtuluduniddunsnzi

Applications of Transition Metals in Organic Synthesis
nsldlansunsuatuludunsgdunsiert Inaulgiseinisldasusenouiiedou
voslanzunsuddulunrnzdadlunisadisiusssenitenisuouduaisuau Ujnsen
pandadu Iandu uaznsussendldlunisenamnssuniiduaszs

Concepts for the use of transition metal complexes as catalysts in organic

synthesis emphasizing the transition metal-catalyzed reactions for the formation of

carbon-carbon bonds, oxidations-reductions, and their applications in industrial fine

chemical synthesis

256529 WARTDUNTE
Bioorganic Chemistry
UNUNAEINULALTIDUNTE TAT9a3199097 L0 ULB AL DISLE ULD NITFUATIEHANIY
a a a ¢l a o ¢ ~ a a & al a
Fanmvesiinate e nnulusssuwd nnsdaasiziniuaiiveaiindlanannulusssunf
ASELATIZUNIBATVBIRIAALE IANTIN1SUSUWAsUlATIAS1e nalnnsiAniuselA1Laun
1 a & < L3 = v aa 6
sevinsdduenazluanavuindn wmulnauazlusiu lassassauifvesnylng n1s
[ L I3 [ I3 & a aa a [ L = I3
duaszinilnauuignirvewds mdlnadandsnwedn n1sduasizinaniivasnylng
Tnddnuedn nsihldlduselevd wadalunsinszsndlnatinddniednuasfduLe
Introduction to bioorganic chemistry, structure of DNA and RNA,
biosynthesis of natural nucleotides, chemical syntheses of natural nucleotides,
chemical syntheses of modified nucleotides, covalent bonding of DNA and small
molecules, peptides and proteins, three-dimension structure of peptide, solid phase

peptide synthesis, peptide nucleic acids, chemical syntheses of peptide nucleic acids

and applications, analytical techniques for DNA and peptide nucleic acids

3(2-2-5)
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256533 inilaeasAudutugauaznisuiandnual 3(2-2-5)
Advanced Coordination Chemistry and Identification
nouvesiussluasuseneulaoesiudy  vquauiundn  voueeiivialuana
awoslowndl N1sAnwIvRauNamansuarauvnamans n1sesuienalnuasufisemiand
pluvsduiiln  alilAeesAiuduveastiluana  MInendnualvesasetiuvsdiie
wallalrdssuununslowuudauningalnl  Sidnnseualuslouuud  dursisnean
Wsalnl  swuadninsaln? leadnhaunuunsiazineiassdiond
Theories of bonding in coordination compounds, crystal field theory,
molecular orbital theory, stereochemistry, kinetic and thermodynamic studies,
elucidation of some inorganic reactions and mechanisms, coordination chemistry of
biomolecules, identification of inorganic compounds using nuclear magnetic

resonance spectroscopy, electron spin resonance, infrared spectroscopy, raman

spectroscopy, cyclic voltammetry and X-ray techniques

256534 wilafunsdannusvacuds 3(2-2-5)
Solid State Inorganic Chemistry
AsduATITRewdseiunsd Musviniluaniusvouds dnvazvasiningn
autimenenmuazynaedl waznsiluldnuiiietes
Synthesis of inorganic solids, chemical bonding in solids, characteristic of

lattice defects, physical and chemical properties, and their applications

256538 Wadatagiunaaiioiunid 3(2-2-5)
Current Topics in Inorganic Chemistry
nsdunsisiazinatialulg neaueiietunsd swudainisiiluuseyndld way
MseenkuUIsMTImziiieldlunsise
New syntheses and techniques in inorganic chemistry including the

applications and the method development for researches

256539 nsaendsluana 3(2-2-5)

Molecular Imaging
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WALlARI99)
Imaging techniques in medicinal use and cell biology research (MRI, PET,
SPECT, Fluorescence, Ultrasound), synthesis and testing of properties of probes for

the various techniques

256542 i eNEnddugs
Advanced Physical Chemistry

NQUNAN NISLARRUSY nguiugruuazyfisendiswus nguiuenfindy
ARLLNAND waznguin13vu ngusatveuia Wlaaidl uanddawazouled wesly
launfinduvnia augafiAsadesduufaadaarluaisazaiene mmﬁuuazqmwgﬁﬁ
Aeadastunisddsuuladlussuy aunisedulesianed Fmemeiuduuayisngiody

Group theory, bonding, theory of elementary and heterogeneous reactions,
activated complex theory, and collision theory, gas kinetic, photochemistry, catalysis,
and enzyme reactions, a rigorous presentation of classical thermodynamics, equilibria
involving real gases and real solution, systems involving intensive variables pressure

and temperature, discussion of Schrodinger wave equations, solutions to simple

model systems, perturbation and variation methods

256543 wiAauiuazlaseaieluana
Quantum Chemistry and Molecular Structure

namansmeuduiiugiuvenaiiateuiy  danadleweosimes fleddulenu
Aleinu waraunisrduveslysisaeslu 1 3R nsedeuiuuuenslude luwudiBaues
lalasausznou 5inoLmaludulazisiiesedu daansoualu wazlassaiueznouusg
gideu lassasmnediaaivsiiavasuanalalasiou wazlossumieuluanalslasiau diny
ey Lwudy nguiluanaisosdvia ngudiusviiaud waylsidnaudaunuila

Basic quantum mechanics as a foundation for quantum chemistry, postulate
operators,  Eigenfunctions, Eigenvalues, and Schrodinger wave equations,
one-dimensional problems including the harmonic oscillator, angular momentum of
hydrogen atom, perturbation and variation methods, electron spin, and helium
atom structure, electronic structure of hydrogen molecule and ion molecules-like,
methane, ethylene, benzene, etc, molecular orbital theory, valence bond theory,

and self-consistent field methods

3(2-2-5)
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256544 gauUWaA1ansLAll
Chemical Thermodynamics
gruvmamaniluvatu gnvmamanilisada wulnsl uazngded 3 nsdnnm
3 anlnsalnd FaReadesiufie augaiedl wagausiule
Classical thermodynamics, statistical thermodynamics, entropy and the third
law, statistical-spectroscopic calculation of thermodynamic function of gases,

chemical equilibria and vapor pressure

256545 JAUNAAEAILAL]
Chemical Kinetics
wilaaunamanslussuuienifusvasosvaiuagfing UfAsendiugiu URATen
anld  wazUfiSenuudu Snsmaiaufitenlussuuiiswus
Chemical kinetics in homogeneous liquid and gaseous systems, elementary
reactions, chain reactions, and other reactions, reaction rates in heterogeneous

systems

256547 \nilnoaaseduazivuiia
Colloid and Surface Chemistry
wilnoaaoes iliiuii Usingnisaiaaunamaninislifin msgaduuuiiuia
#1199 MIUTBYNAYRINTE NN IoNUS
Colloid  chemistry, surface chemistry, electrokinetic phenomena,

adsorption at different interfaces and application of heterogeneous catalysis

256548 WadiatagUunaaiigeland
Current Topics in Physical Chemistry
a « = aa a o 1 % A a aa = °
wialla 138sde wagisn1siaTzRlng o nsinueilidsidnd saufenisialy
Usegndld wazniseaniuuIsnsinsziieldlunside
Current techniques, instruments and methods in physical chemistry

including the applications and the method development for research
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256549 infimenimdauaduge
Advanced Physical Photochemistry

wanmsganauuase/Addanasilagliuawudanlnsalal nszuiun1saiem
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Principle of uv/ vis absorption and photoluminescence spectroscopy,
energy transfer of molecule in excited state, photoemission of excited molecules to
ground state, effect of oexcimer/ exciplex formation on photoemission, effect of
solvent on photoemission, principle and technique for measurement of steady state
and time resolved photoemission, the application of photoluminescence
spectroscopy in advanced research involving inorganic molecules, organic molecules

and polymers

256552 N133ATNZALATIASmazENURANILAT
Structural and Chemical Property Analysis

wadiasngg Mdlunsinszilasaimaaiivazausiveans wu Tuades
wunuAnislanuud waaUnlnsuns vigeasawudaninsalnl mslasgvimenaie
MsaEIULIRarn1INIdwe dEnduasianseu nslrssiesdlssneunasm A s
Tuseiuiiuindemaiagadinsed Wy aelnsalnfuuunszarendsny yanssa
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Various techniques for analysis of chemical structure and properties;
nuclear magnetic resonance, mass spectrometry, fluorescent spectroscopy, X-ray and
neutron diffraction and scattering, chemical composition and surface analysis; energy-

dispersive X-ray spectroscopy, scanning and transmission electron microscopy, atomic

force microscopy

3(2-2-5)
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256554 AIIATIZITILNAN
Electroanalytical Chemistry

yuidugmanifiesgiddain wu  unuilowsd lladumes eudnlni
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Advanced theories of electroanalytical chemistry such as potentiometry,
biosensor, conductometry, electrogravimetry, coulometry, polarography, voltammetry
and amperometry including the application in different areas e.g. agricultural and
environmental analysis, clinical chemistry, food, industrial and pharmaceutical

applications

256555 Wadalagiumaaiiinsien
Current Topics in Analytical Chemistry
wadla 1n3edlo wazdsnisinssidiviuady neweiBinget saudenisiald
Uszgndld uagmseenuuuiimslinneiiteldlunsise
Modern and current techniques, instrumentation, and methods in analytical

chemistry including the applications and the method development of future research

256556 Lﬂ‘%mﬁaw\s‘lLﬂﬂﬁﬂﬁLﬂﬂIﬂiﬁIﬂ%%ﬂ’sﬂﬂ
Advanced Instrumentation for Spectroscopy Techniques

ndnnstugauarnisUszgndliiaosdomsaningalndengg wu mstanisdos
was LenaLsdrigeasawudaninsiuns lalasaauiusisdussnouinuaugentuaiunlnsi
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Advanced principles and applications of instrumentation in spectroscopic
techniques such as luminescence, x-ray fluorescence spectrometry, hydride
generation atomic absorption spectrometry, atomic fluorescence spectrometry,

microwave plasma and inductively coupled plasma atomic emission spectrometry,

inductively coupled plasma-mass spectrometry and their applications

3(2-2-5)
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Sample Preparations and Separation Techniques for Chemical
Analysis
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Advanced principles and applications of sample pretreatment, and
separation techniques prior to chemical analysis using modern digestion techniques
e. ¢. ultrasound-assisted extraction, microwave-assisted extraction and analyte
separation from the sample matrices such as solid phase extraction, solid phase

microextraction and supercritical fluid extraction

256558 Iﬂim‘[wnsqﬂﬁﬁuga
Advanced Chromatography
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Advanced principles and instrumentation of chromatography techniques such
as gas chromatography-mass spectrometry, supercritical fluid chromatography,
liquid chromatography-mass spectrometry, capillary electrophoresis, exclusion

chromatography, ion chromatography and their applications

256562 wlumalulaguasnisuszand ldiudanaans
Nanotechnology and Material Science Applications
inivesasUszneviiilasiaisssiuuly dadouaznmawioniaquilulagldime
il autR nsrsamdnvuziang wernmsUssgndveddiianaiiiilasiaianuusingg
aunAlusgAuLIly MLsiseseavunly
Chemistry of compounds with nano-scale structures, chemical strategy and
factors contribute to preparation of nanomaterials, properties, characterizations and

chemical applications of the molecular architectural structures such as nanoparticles,

3(2-2-5)
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256563 wliaasunlulaviadnuazAaLssu]isen 3(2-2-5)
Organometallic Chemistry and Catalysts
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Organometallic compounds of main-group and transition elements,
categories, preparations and characterization of catalysts, catalysis and reaction
mechanisms and their applications with emphasis on problems of current research

topics

256564 waan1sinssudatduauIveduatu 3(2-2-5)
Techniques in Original Research Proposal Preparation
Aupiuagdinsgiaddonmaaiifiinu fuaseraddeduatumanailuide
fiaula diauermAduduatuddvinig
Search and analyze previous researches in chemistry, develop original
research proposal in interested chemistry topics, present original academic research

proposal

256571 adalaguuniaaiidunsd 3(2-2-5)
Current Topics in Organic Chemistry
wdeiviuatoniaaiidunid lnswdunisduaidnwnszuiunisuagisnisin
sudamstluuszendly wagn1seenwuuiznsinTen
Recent topics in the field of organic chemistry with an emphasis on novel
procedures and process, including the applications and the method development of
future research
256572 infioyyadasziugeasansUsznauduridiad 3(2-2-5)
Advanced Free Radical Chemistry in Organic Compounds
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Twanausida msUaaneluluanavesusida uazufAzoimaiiusenindluanausica
General aspect of free radical, stability of free radical, physical and

chemical property of free radical, functional groups conversion, radical coupling

reactions, radical reduction, intramolecular radical cyclization, intermolecular radical

addition reactions

256574 ﬂﬂ’iﬁ\‘iLﬂi’]%ﬁLLUUaﬁﬁJﬂﬂﬁi
Asymmetric Synthesis
al = 3 a = aaa
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Stereochemistry of organic compounds, asymmetry of molecules,
stereochemistry in organic synthesis, stereoselective and stereospecific syntheses,
asymmetric synthesis catalyzed by metal and organic compounds, stereocontrol and

ring formation

256575 N1509NUUULAZWAILIYN
Drug Design and Development

NsrUILMIAUNULAETUIEY nyilandunddgysieni seangnivesizen n1s
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duamzianseuiusuesemfeuiuluuiinamnn uagnseAumessmAdelutagtuilieites
AuLALNIgEN
Drug discovery and development process, pharmacophore, chemical
structure modification for activity and property improvement, combinatorial
chemistry and high-throughput screening, and discussion about current researches in
medicinal chemistry
256576 nsldusElevianningaunianiisunsd
Utilization of Organic Material
wausleada undamdsnuandiuna mswdsugluaznisliuszlevdandouia
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Fossil fuel and energy resources from biomass, conversion and utilization of
biomass, organic materials from plants, animals, carbohydrates, proteins, lipids,
secondary metabolite and their applications such as biopolymer, dye and food

coloring

256577 nsissUisenaiilagnalnnisdaninuazialiszenn
Biocatalysis and Green Chemistry

nsssuisenaiilaenalnnie@inim nMudend miuufnzen1sduasziuy
wilavon nanmstunisideuleidmsududisimednnlnodunsasueulsdiagnisi
fdsUFAzemdinmivldiuets sudmdnnisiuguveneiazeiaiiiedosiuisms
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Biocatalysis as an alternative way of performing chemical transformation
for achieving the ¢oals of green chemistry, principles of use of enzymes as
biocatalysts with special focus on enzyme immobilization and practical uses of
biocatalysts, and the basic principles of green chemistry related to biocatalysis and

organocatalysis methods

256581 WTaLaaNANITNLALIATIZH
Selected Topics in Analytical Chemistry
sAUMEBBEnTneuIEnsuazwwIRnlumsiTElu o aaiiin s ey
manazuaula
Methodology and research discussion of selected and interesting topics in

the field of analytical chemistry

256582 wilBAsinnedawanday

Environmental Analytical Chemistry
FumpuiiAsitosfunsTinszriniadunndey msuesaui nsiiuiegie s
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Steps in environmental chemical analysis; problem defining,
sampling, choice of methods, sample pretreatment, analysis data evaluation,
interpretation and reporting, standard methods and regulations quality assurance,
common chemical parameters in environmental analysis. Environmental sampling
and preservation, sample preparation, analytical methods and instruments.
Environmental analysis and assessment for air, water and soil pollutions by

instrumental analytical techniques

256585 annausuLAdidAsIZA
Statistics for Analytical Chemistry

wanN1sNadRLazn1suISnsadAuUsrendldlueidiasiedt lunisiiudeya
nsUsziiuNg N13anaula n1sAuANAMAIN NMSNAFaUTEdIAYNIEERA N1sNAdaUAIY
F1u1gy NshElUsunTa SPSS Meadid n1sdnnisdeyalagldlusunsuessdu nmsadransl
WINTFIU NTOANDELAZANANNUS

Principles and applications of statistical methods for analytical chemistry:
collecting data, evaluation of analytical data, decision, quality control, significant test,

proficiency test, SPSS program for statistical analysis, data management by Origin

program and calibration methods, regression and correlation

256621 LA YDINANAUINTITUYIR
Natural Products Chemistry
\TiveIHANAuIisTINTIR ansfikangriniedinmm nsdauaTeiansssaAia
lassasdudeou nsfigrllassasidaedisnsadninsalad
Chemistry of natural products, bioactive compounds, synthesis of natural
products with complex structures, structural identification with spectroscopic

techniques

256622 wnilvasdrseslsunanuulasiuanauazansgusluana

Chemistry of Aromatic Macromolecule and Supramolecule
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Studies on advance organic chemistry, alkynes, conjugation alkadienes and
allylic systems, Arenes, macro aromaticity and annulene system together with the
reaction of arene, alkynyl benzene and other functional group chemistry will be
described. The emphasis will be on aromatic and carbonyl containing molecules,
and will include selected topics such as macro heterocyclic compounds,
macromolecules, supramolecular molecule and biomolecules

256623 nalnUfisenalidunidvugs
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Advanced Organic Reaction Mechanism
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Principles and proposes of various reaction mechanism in organic chemistry
including basic theory to describe the reaction in term of mechanistic study,
experimental design and investigation of the reaction mechanism, structural factors

effect to reaction rate and other recent topic for understanding the reaction

mechanism

256624 vateauAdedugamaniiburid
Advanced Research Topics in Organic Chemistry
dormAdeivuatslunuifowumihmaniidunss ﬂizmumié’qmiﬁzﬁ%uqq
yaediBuns nssuiumsiesziiamems uasnsUsvandlidugmaeiunis
Frontier research topics in organic chemistry, advanced methods in organic
synthesis, special characterization protocol, and advanced applications in organic

chemistry
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256633 \n3eHasEAUluLaNa
Molecular-Scale Devices
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Supramolecular chemistry, general concepts regarding to devices at the
molecular level, principles of electron and energy transfer in molecule, devices as

memories, logic gates and related systems

256634 LANYBIS NGO
Chemistry of F-block Elements
nsduATIEn U§Asen wavaudiniuaiivessinnauon

Synthesis, reactions and chemical properties of f-block elements

256635 watlaniessdienddnsuansusenaveiiunsd
X-ray Techniques for Inorganic Compounds
mpdiansiaguusdiend wadansaeuudinseu wavmadadulasasoui
Aetesiusedond
X-ray diffraction technique, neutron diffraction technique and synchrotron

technique related to X-rays

256636 vateauAfedugimaniiofiunis
Advanced Research Topics in Inorganic Chemistry
nseRNLULLardLATIETIaRelluvsd nsiigatienanual MsUszendldianatiun
Fddmiudutagaann Yanfamth wagtanildiuvainvans
Rational design and synthesis of inorganic materials, characterization,
applications of inorganic materials as smart-, advanced- and multi-functional

materials

256641 Waeaisawud awnlnsalnd
Fluorescence Spectroscopy

n1saanaukasgInarIdida nszuiunIsatemndsuvesansiuaniznseiu
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Absorption of uv-visible light, energy transfer process of the excited
molecules, characteristics of the light emission, effects of excimer/exciplex formation
on the emission process, effects solvent on the emission, principle and technique of

steady spectroscopy in advanced researches

256642 wilideiandvosvaauds
Physical Chemistry of Solids
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¢ s o Y aaa N & <
#1992818 JUANEATAN NITUNT AILSIUNATEWATNITIUAIUAN UL UDIFI T UUTDILTS
Application of physical chemistry and solid state chemistry to the structure
and properties of solids as used in solid state devices, ceramics, and metallurgy,
equilibrium and free energy of heterogeneous systems, thermodynamics of solutions,

chemical kinetics, diffusion, solid state transformations

256643 ddnmsaululasalnUluedl
Electron Microscopy in Chemistry

mqwﬁ%maa‘waﬂﬁLﬁﬂmauuawé’ﬂﬂﬁéﬂadﬂﬁm@Lﬁﬂmamwudmmu uonaNg
Hirwdmguiiddlaufindveinisnizidesdidnnseunazmaianmidanuuansisiiie
Inuas N1sUseyndldlunisisvidanaians lnefiansuini1siindaunnsad N3
AATIINNIAKALTOLAD N1THATIENNADIFANTIAUTINTINIINTLLTIVOEAT NITAEND
FNYDINFN UL TAYFI NG

Theory of electron optics and principles of transmission electron
microscopy, including dynamical theory of electron diffraction and image contrast,
applications to materials analysis including defect, boundary, and phase analysis,
analytical electron microscopy including convergent beam diffraction, energy

dispersive X-ray analysis, and energy loss spectroscopy

3(3-0-6)

3(3-0-6)
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256644 nsATIEnlAsEsILBeAIuIN
Computational Structure Analysis

nufuazvdnnsmaeiimeouty arluanaarsuuanded vdnmsiieaiuisnig
Arurumilassadreidululdvesiuiana 35n15ldneufiameslusunsudsagy
Gaussian03 teAuramnlassadediiululsvesluananazautisiieg vealuanau IR
wae NMR Jusiu saensuisnisiielusunsudniagulvldamnamlasaiiuasnadanuly
Uisemaall

Principal and theoretical of quantum chemistry to calculate the possible
structure using the commercial computer software, such as Gaussian03, the useful

data from the calculation could support the data form IR and NMR

256651 wiAATEBUszandd S unuITY
Applied Analytical Chemistry for Research

nguiuazmadamaniiessiiuaioduihlulssendlfludenuidds mesimun
wadamaaiiinngiuagmniluszgndldiienisuidymludady mstauieissdle
maaiifieseiluiesufjoinns nisesnuuunismeassagn1smian g imanzaslunig
naaes NM3ldaiflunisussianadeys mimuquqmmwLLazmmgmmmLﬂ/mﬁﬂﬁﬁwmﬁu
s ailuuszgndldifusognese

Aspects of the theory underlying modern analytical chemistry for research
application, method development in research in analytical chemistry and
applications of analytical techniques to actual problems in research, and
instrumentation development laboratory settings, experimental design and
optimization, use of statistics for the analysis and treatment of data, quality control
and quality assurance of the developed analytical technique including the

application to the analysis of real sample

256654 WAL FIINADULAZNNTIATIZIRUANY
Environmental of Chemistry and Pollutant Analysis
= a P X a P Y 18 a
Anwasuatunwainuuilouludwindoy Town U1 UsSENNE waghu naknnns
Yuilounazufisenalivasnisildsuntaswesansuanvludauninden aunanivazinosly
TaunfindinendeenunalnnisilasuslawazUullau NSmanw1ve9n1sUULY ouYaIans

JaNENILALl

3(3-0-6)

3(2-2-5)

3(2-2-5)
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Study of chemical pollutants which contaminated in environment including
water, atmosphere and soil, mechanism of contamination and chemical reaction of
pollutants’”  transformation in  environment, chemical  equilibrium  and
thermodynamics concerning to those mechanism of transformation and

contaminations, as well as case studies of pollutant contamination

v
L aa 4

256655 W uldeTugmauaiidaTIE 3(2-2-5)
Advanced Research Topics in Analytical Chemistry
nTrUIuNTITEdugemaliliesed Tneiduiideruideivuatowarnis
Uszendlfiedosilouasmeiadugimanifeseilunisiide
Advanced research protocol in analytical chemistry emphasized on current
topics and applications of advanced instrumentations and techniques in analytical

chemistry research

256661 WINNTIUNLAY 3(2-2-5)
Innovation in Chemistry
nsUIuNTaiIAnssImaall n1sduai1AnEIelyan nMsiusuRiansnig
Yoy ns@sudnsnstgaiauaiivazuinnssunieadl FupouLazLLIMIIMTEE9ETIA
u%@ﬂiﬁﬂ%’]\‘imﬁﬂ’]ﬂt}:\llﬂigﬂaUL@ﬂ%uuﬁ%@@ﬂ’]ﬁﬂiﬁﬂ\l
Innovative process in chemistry, IP searching, IP mapping, writing IP in
chemistry and innovation in chemistry, process and approach for creation for

innovation in chemistry from industrial and private sectors

256662 LAWY 3(2-2-5)
Energy Chemistry

nasUaranluFUNE AT NANUNEATA WEWIUNIUREN NEUNAUIULAE
m'ﬁmﬁaugﬁimamsmumﬁmqmﬁ NFATNLMAINSINUNALNY MIFAATIANTRATULAL
MsasunasinAUNaIIUaLIY N15UsEENAszEUITHAZNIAILINVNIAIBUALYBINTT
Anlulefiwa n1snnlaseadievesasnadiu a13fanans nguszdundsaiu n1slne
lassaseansuandae nszviunsnaandenudiulalagldisnmsdawentaglduse gl

Storage energy in chemical energy form, fossil energy, alternative energy,

renewable energy and chemical energy transformation, formation of renewable
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energy, synthesis of adsorption material for storage energy, application of quantum
calculation of biodiesel formation, structural identification of strating materials
intermediate energy level and analysis of products, production of biomass via

electrophoresis

256663 nsasuuazandudussnaumsdmsutinied
Investment and Entrepreneuship for Chemists

Unuazn139uunUsEANTe9gsia AUNIIY JULUY wasngevesauduy
Ausznaunts nsauaududusenaunis NsqamuLagnIsAuL wfanegs Nakay
SURUUZBIMNUATY NITIATIEINNITIRY UHUTIND T2UUIAN1IAMAIN Nindaunadyan
nsduenansdnsinslundavielurie aurvewmalulad Tonnamied@nsdng

Introduction and classification of business, definition, structure and theories
of entrepreneurship, entrepreneurial development, investment and retrievement,
business idea and concept of project, financial analysis, business plans, quality
control system, role of intellectual property (IP), freedom to operate, technology

valuation, license agreement

256691 GHEUT I
Seminar 1
msausuareiUeRaniTemaaiifiothlugnmsnyidenaai
Discussion and presentation of research topics in chemistry field with an

emphasis on researching and criticizing knowledge from papers

256692 dunun 2
Seminar 2
° a a A awv =~ o d' o ¢
mimLauaLLazamJi’]amegwiawammﬁmmaLﬂﬂu{]ﬁ]ﬁguu WWadITNUTEaUNIIa
Tumsinine tawus
Discussion and presentation on theory or recent topics in respective branch

of chemistry for increasing the experience for thesis

3(2-2-5)

1(0-2-1)

1(0-2-1)
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256693 duuun 3
Seminar 3
nsuauekarafUTIeNguirIeNaIWITENINALl NNeITasiuiiteIneinusg

Discussion and presentation on theory and experiment of current thesis

256694 duuun 4
Seminar 4
mMsiaue eAuTenged arwiahanAseiifstestuideing g
Discussion and presentation on theory, Progress on research topics of

current thesis

256695 Medinus 1 uuu 1.1
Dissertation 1, Type 1.1
Anwneadusznauinendinug fuait numwenaiswazeuideiiisades v
Usgiulang/sdeIneninus
Study the elements of a thesis, review literature and related research, and

determine a thesis title

256696 einus 2 wuu 1.1
Dissertation 2, Type 1.1
WAL LeNaTwaNIAUARTIVEBaAE U inus (Concept Paper) wazdavh
NanSEATIZMenaTLaz AT TIiAE Yo
Develop a concept paper and prepare a summary of literature and related

research synthesis

256697 endinus 3 wuu 1.1
Dissertation 3, Type 1.1
Wawnasedionarisn1sise savilasediverdnug iethiauesennznssuns
Develop research instruments and research methodology, and prepare

thesis proposal in order to present it to the committee

1(0-2-1)

1(0-2-1)

6 BUWNA

6 BUWNA

9 BUBNA
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256698 eniinus 4 uuu 1.1
Dissertation 4, Type 1.1
NUsIUTIdeya s1eaumuiTIMiTIveinusiesn1sdnusny e inug

Collect data and report the progress of the thesis to the thesis advisor

256699 Mednus 5 uuu 1.1
Dissertation 5, Type 1.1
Aasiteya Javininertinusatusg

Analyze data and prepare a draft of the thesis

256791 INYITUNUS 6 wuU 1.1
Dissertation 6, Type 1.1
Fovivineninusanysaiiazuneaidoriiedfiuiweunsnuinasidnianisin
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

256792 MANUS 1 uuu 2.1
Dissertation 1, Type 2.1
AnwesRusznauinendinus fuait numwenaiskareuiTeiiuades fvun
Uszihulang/sdaineniinus
Study the elements of a thesis, review literature and related research, and

determine a thesis title

256793 Wenus 2 wuu 2.1
Dissertation 2, Type 2.1
FauenasuansmIAnTIvganfelfuinetinug uardnimanisdanse
enasuardseiiisades
Develop concept paper and prepare the summary of literature and related

research synthesis

9 UeNR

9 UeNR

9 BUYNA

3 BUYNA

6 BUWNA
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256794 MInuS 3 wuu 2.1 9 w8
Dissertation 3, Type 2.1
Wawnasesdionarisnisise savilaseidivednug iethiauesennznssuns
Develop research instruments and research methodology and prepare a

thesis proposal in order to present it to the committee

256795 g 4 wuv 2.1 9 waefin
Dissertation 4, Type 2.1
Nusausdeya Jnseideya dnrininentinusatusig

Collect data, analyze data, and prepare a draft of the thesis

256796 Inenfinus 5 wuu 2.1 9 #UYNA
Dissertation 5, Type 2.1
%’mﬁﬁ‘maﬂﬁwuéaﬁ’uamgiiﬂuawmmm%’aL‘ﬁaaﬁuﬁmaLLWi'mummsﬁﬁ’]L%
n3ANEN
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

256891 INBNUS 1 wuu 2.2 6 ¥UYNA
Dissertation 1, Type 2.2
AnwesRusznauinendinus fuait numwenaskareuiTeiieades fvus
Useiiuland/Mdaineniinug
Study the elements of a thesis, review literature and related research, and

determine a thesis title

256892 INeTNUS 2 wuu 2.2 6 Wiefn
Dissertation 2, Type 2.2
AU LeNaTwanIAUARTIVEaa R fUINeinug (Concept Paper) wazdavh
NansdaATITienaIsLazeAefiisades
Develop a concept paper and prepare a summary of literature and related

research synthesis



56

256893 MANUS 3 wuU 2.2 9 w8
Dissertation 3, Type 2.2
Wawnadedionayisn1sise davilasesidiverdnug iethiauerennznssuns
Develop research instruments and research methodology and prepare a

thesis proposal in order to present it to the committee

256894 Mendnug 4 wuv 2.2 9 waefin
Dissertation 4, Type 2.2
NusIUTIdeya s1eaumuiTIinIe inusesn1seiusnuInenidnus

Collect data and report the progress of the thesis to the thesis advisor

256895 AMeINUS 5 wuu 2.2 9 BUWNA
Dissertation 5, Type 2.2

v o

AATIEAVaUE IAYININednusaTUINe

Y

Analyze data and prepare a draft of the thesis

256896 INGIWNUS 6 WUU 2.2 9 Wiefn
Dissertation 6, Type 2.2
Favininendnusatvanysaluazunanaideilie Afusiinounsmuinasidisa
N13AN®Y
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

277517 wdaiFasiagtunaniignamnasy 3(3-0-6)
Current Topics in Industrial Chemistry
vhdeiraulansgaamnssuiail lagiuidanszuiunismsauaindne 38ns
Tnalfiviuadie mﬁﬂ%JU‘LJ‘iqﬂgﬁuu’lLﬂl@ﬂ?’mL%%@ﬁﬁﬁ%ﬁ?%ﬁﬂqmaﬂﬁﬂiiuLﬂﬁ
Interesting topics in industrial chemistry emphasizing process, research
methodology, recent and modern processes, modification for improvement in the

field of industrial chemistry
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277518 UfuRn1sigaulansaianizuasian
Material Characterization laboratory

wediasnefildlunisasslinszinedwes winind lave uazuoaaos
WY mAlAN1IRTIERUBIAUTENBUNINAL WATANTIATIEVRMaLTRTInIuTaY malle
msniwiinluana wagn1snszane fvesimiinluana melinfsdiinduazmaie
qanssAuBiannsou

Identification techniques for polymer, ceramic, metal and alloy such
as chemical analysis, thermal analysis, molecular weight and molecular weight

distribution analysis, X-ray diffraction and electron microscopy

277521 wsindaaruzvanls
Solid State of Ceramics
lassasiamaadl laseasianien nuazyan1avees1ind auaudanianesly
Tpunfindves wiind naveslassadsiifidoaudinisnisn meeaesing wu audeu

a a

didnnselind udwidn uas Bena nsdaaseiesindsilafiiremamaianieg wilues
find n1suszendldnuwsidndludiu dieq wu Iueseendin nuleivdeya wad
weNeing

Crystal chemistry, microstructures and physical structures of ceramics,
thermodynamics of ceramics, roles of structure and composition in influencing and
controlling physical properties, for example, thermal, electrical, magnetic, optical,

mechanical, recent synthetic methods for special ceramics, nanoceramics, application

of ceramic materials, for instance in optical fibers, data storage and solar cells

277522 NITUIUNISHAAYIIANE
Ceramic Processing
TngAuillunsruiunsndngravinssusiing aaautiniaadagyenienm
UORPRI waznaWdsunUasiiindu nszuiunisuinndnfusiesinduasnares
NIZUIUNTNAAADENTRA9) VoINARAuILYITnduiamn1ee 1wy W3 uAUNT LAFes
guiinut Tngnull wilindaeunedauazunluwsiing n1smivANAMANKERS N End
Raw materials for industrial ceramic processing, chemical and physical

properties of raw materials, unit operations in processing technical ceramics and the

effect of these operations on the properties, for example in pottery, sanitary ware

2(0-4-2)

3(2-2-5)

3(2-2-5)
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and refractory, as well as contemporary issues in ceramic composite processing and

nanoceramics, quality control of ceramic products

277531 Yanlane
Metallic Materials
msndelavy lnssasamaganiavaslavevide autfiveslangvde wadansiugy
Tavg Fagiildlusosud 1a3eadu uagerueania fagisrfuniseenuuaULA191A1S
UuSaULAY N1FUTTINUYD
Metal castings, cast microstructure, properties of cast metals, metal forming
techniques, automotive materials, aerospace materials, architectural and packaging

materials

277532 Tassaduazimaslulaunlindvasiaglane
Structure and Thermodynamics of Metallic Materials

lassademanvesweds Anuunnseslulassainwanveswosds dutfinienaves
Tave nalnnsviiliudausdulansuaglavignan anadth wnunliva madsualulavy
N3TUIsNIAMLTauTRlanzHa Targnan n1snansoulazn1sUonu

Structure of crystalline solids, imperfections in solids, mechanical properties
of metals, strengthening mechanism in metals and alloys, failure, phase diagrams,
phase transformations in metals, thermal processing of metal alloys, metal alloys,

corrosion and protection

277543 nsdansvaadeuazindelugasmnssy
Waste and Wastewater Management in Industry
Ussnnuazuvasniinveadslugnainnssy mMsaseimaadiienisuen
Ussamtiinuay Midnvends msnvesdesunme Yssnnvenindelugnannsau
weluladnmstidanasnmstidathidsgnamnssy fedmunduresdouaiuindon
Types and resources of waste in the industry, the chemical analysis for
grouping treatment, and disposal, types of wastewater in the industry, appropriate
technologies for wastewater treatment and disposal, environmental and safety

guideline

3(2-2-5)

3(3-0-6)

3(2-2-5)
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277551 \nlBuUNIIvaIwaRues
Organic Chemistry of Polymer

uninfgafulssinniagnisdaaiieinedwes nalnnaiAnujAseuay
saumanvesU iRt muuty Uiiseuuuonyedassremedesulnfeuaznediue i
Uffsemuuseulessu Uisewuuianlessu Ujiseuuulaoanuduiiinaawunni n1s
wssuweAwesitvyfladduilewsuwediwessuuuuudenuazniml

Introduction to polymer chemistry, synthesis and reaction, kinetics of step-
growth polymerization, free radical polymerization of homopolymer and copolymer,
anionic and cationic polymerization, Ziegler-Natta corrdination reaction, synthesis of

functionalized polymer for preparing block and graft copolymer

277552 Wandwadiuos
Polymer Physics

lassafranazgusrwadduiananefiues n1siiandn waglaseas9vendn n1s
LﬂﬁaulmamaaIuLaqa LL@%‘WQaﬂﬁﬁmﬂ’Nﬂ’WEJﬂ’]WGU’eJ\‘i‘W’eJaLlI’eJ% waﬂizwmaqqmmqﬁ L3901 e
Tassafsluanasensiddsuaniuy weslulaundinduasdunsisowesasazaenadiues
walpezunsuvemediuesuay nalnuazmeslulaunindvesnisunsiiunediues Auaudd
maniiifufnvemediues

Structure and shape of polymer molecule, crystallization and crystal
structure, molecular movement and physical behavior of polymer, effect of
temperature, time and molecular structure on state of transition, thermodynamics
and interaction of polymer solution, phase diagram of polymer blends, mechanism
and thermodynamics of transport properties of polymers, surface chemistry of

polymers

277553 L%ﬂiuiaﬁnszmumi%ugﬂNémﬁ'wﬁwaama%
Polymer Processing Technology
nszuaIne weAnssuvedlratiladsunazusuiiladou audialadaradin N3
Soautd vanszuaiven Jadeiifinaneantinianseuaine Mé’ﬂmﬁmiﬁﬁugﬂmﬁmﬁmsﬁwaa
wef MIdhIauuUangfeILarg NM3sauuuriinda nsviifldu ns8aTanas mMandou
Ty nstudule waznissauuurindelou puduiudsenindasiaduazaudfivemned

s

3(2-2-5)

3(2-2-5)

3(2-2-5)
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Fundamental of rheology, newtonian and non-newtonian fluid behaviours,
viscoelastic properties, measurement of rheological properties, factors affecting
rheological properties, principle of polymer processing, single and twin screw
extrusion, injection moulding, blow moulding, calendering, coating, foaming, fiber

spinning and transfer moulding, polymer structure and properties relationship

277554 waluladeng
Rubber Technology

lassainuazauUfiveeesINYALareNduaATIEn a1sall N1508NgAT N13ABY
WA NFEUIUNITLUTIUEN nszuaivendesiudmivesnounmud mstanluduasens
WUUA19Y uarnsvagevantivessnstanlud anudutnanaluladens msidefiae:
yosivgnazimalulagnisussynaldendugaaimnssulsenneneg uasnisslofasns

Structure and properties of natural rubber and synthetic rubbers, rubber
additive, rubber formulation, compounding of rubbers, rubber processing, basic rheology
for compound rubber, rubber vulcanization and rubber testing, progression in rubber,
research in rubber and rubber technology, application in rubber industry and recycle of

rubber

277555 WaAIDINANLAZTANTIUTENDY
Polymer Blends and Composites

HeuLazslauInediuesian NS UUNORILDINANITANY IMATANITATIVEDUND
Awed way tnssaianarausividdyvemedwesnay weslulawfinduazauaunsalunis
wnAule nsldansyienanlunedwesiay uazn1sussandldnunediwesuay Juuuasyin
VDI TANRUTENBY aNTFLALLAZIIASND Lwﬂﬁﬂmﬁsﬁugﬂﬂaﬂw%m MIBANNZITEMNINENTFUAY
Auwesng n133nseeR autfignaveddandalsenay N1InsIaaeuwasn1sUssend Iy
Tandelsznau

Definitions and types of polymer blends, blends methods, blends
characterization techniques, structures and properties of blends, thermodynamics
and miscibility, use of compatibilizers in polymer blends and their applications,
definitions and types of composites, fillers/ reinforcement and matrices, composite
fabrication techniques, interfacial adhesion between filler/ reinforcement and

matrices, orientation, mechanical properties of composites, composite

3(2-2-5)

3(2-2-5)
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characterization and applications.

277556 nsdaasIzinaRmasugs
Advanced Polymer Synthesis

nsduanginoduedmeldnss UfAseueilvemediuesduduaylidud e
ANINUALASANTNUBINDTILDF mﬂﬁﬂmié’qmeﬁwaﬁma%%uqq WU AsAaNeALe T UY
fhongu maAnmedwesuuulaaun5ia nsiAnedwe suuveyyadassiinunuld n1s
Auaszvnedimosimiin luanage Wudu

Synthesis of linear polymer, chemical reactions of saturated and
unsaturated polymers, degradation of polymer, advanced polymer synthesis
techniques, e.q. group transfer polymerization, ring-opening metathesis
polymerization, controlled living radical polymerization, synthesis of high molecular

weight polymer

277561 anannssullnsaenuasUlngiall
Petroleum and Petrochemical Industry

nsiuin M3dse waznsdatinsiden uwdsiiiuwaznsuenudefusitlasiad
nsuan astlnsiadanlaaiuduazezlsunfin nsirUlesdeululdusslosuaunige wu
Ramadiu Ausssumfdmiueiueud titudemas Wusy

Generation, exploration and production of petroleum, source and
separation of petroleum products, petrochemicals production from olefins and
aromatic compound, petroleum applications such as liquefied petroleum gas (LPG),

natural gas for vehicles (NGV) and fuel oil etc.

277562 AL3aUfATELaTNITUIUNITLSIURATEN
Catalyst and Catalytic Processes
ﬁugmmmgLﬁ'mﬁ’uéffsmﬂﬁﬁ%muwLaﬂﬁuﬁLLazLLw%%ﬁuﬁ AsIU s MUY
ulel N1INIBLLAEIATIENALIIU AT mﬁé’uégqmzmummwﬁﬁ%mLLazm'ﬁUiz&;ﬂm
Tolugmavinssy
Fundamental aspects of homogenous and heterogeneous catalyst,
biocatalyst, catalyst preparation and characterization, deactivation of catalytic

process, and its application in industry

3(2-2-5)

3(2-2-5)

3(3-0-6)
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277571 Y9I N
Biomaterials

AnwndeaiuTandiltilutaamadinim uavaudfsisguesiandanm nwinisld
nuvemedwesiliniinisunng anudilalunisldauvemediwesmianisunng uas
amsamvesnedwesildnainisunmsluiegty Anvihdefiewiafuimnssuiode
YsNn1INeinine uazwodluesngosaansld ileldaumisnunisvudes msgeuumuan
N3EAn wazdanlassaiedmiuuinung

Study of fundamental materials used as biomaterials and their properties,
the use of polymers in biomedical applications to give an understanding of the end
use, an overview of the current status of polymers in biomedical applications,
special topics - tissue engineering and biodegradable polymers, an overview of
existing and potential applications, including: drug delivery, surgical fixation and

wound scaffolding applications

277572 wlumnalulad
Nanotechnology
Anwdesduiieiduiandininvuiauiluiuns wagdnwunalulaguily n1s

[ L4 a

duasziiazAnwandfvesiandinimuily saudseyniauilulave Janduniduazeliunsg
fflgwgu a1m1sadfenniuainnsalunisidauvesfaguilulunidinermiansuas
Amnssumant osuimedaildlunmsdurmsinaziinseiiaguilu

Foundamental of nanomaterials and nanotechnology, the synthesis and
characterization of a wide range of materials including metal nanoparticles, porous

inorganic/organic materials, identify applications of nanomaterials in science and

engineering, and the techniques used to synthesize and characterize nanomaterials

277621 i finflAnddugs
Advanced Physical Ceramics
dnwalamyesianolavzeliuvidviaiindouuasiifusdn  msUszgnduas
afuseravetesRUsEnaulaslasIasmIganAdeantinIsmINTeu Mena Makas N1
T wasynuiwidnvesmdndaueising

Characteristics of vitreous and crystalline inorganic nonmetallic materials,

3(2-2-5)

3(2-2-5)

3(3-0-6)
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Application and discussion of effects of composition and microstructure on thermal,

mechanical, optical, electrical, and magnetic properties of ceramic products

277622 Yannaulndn
Composite Materials

N34 8 N19Na ﬂ’mu%w&jmwulﬂmgﬂ WaTAIUTAEULUUDIIT U1
Uszgndldlumsifnmavaemavesianaeumedn aunsildedurgaudfivanataznienin
VORUNINTABUNDEAVOILANY WINNNE LASWOALNDT UNUIMIBINTLTUIUNIINEAUAS
Tasaadameganiaidneau g

The application of the fundamental concepts of mechanics, elasticity, and
plasticity to multiphase and composite materials, constitutive equations for the
mechanical and physical properties of metal, ceramic, and polymeric matrix

composites, the role of processing and microstructure on properties

277651 nwsﬁLﬂﬁzﬁ'E’aqv‘z‘Nﬁuﬁq
Material Surface Analysis

wadiaseg Aldlunmanmalieseituinvestagwodiues waiind lave uasda
aoe wu wadawndisdilndidnaseuallnsadlnd (XPS) ndesganssAudianaseunuunzg
Va3 (STM) NABI9anssAULUULIIOzABY (AFM) wazostasdiannsouaulnsalnd (AES)
Dusiu

Surface analytical techniques for polymer, ceramic, metal and alloy such as
X-ray photoelectron spectroscopy (XPS), scanning tunneling microscopy (STM), atomic

force microscopy (AFM) and auger electron spectroscopy (AES)

277652 NAndnaAmastug
Advanced Polymer Physics
uUATena MauaslarnsILdmediues auUinisnieninesanediueiiasy
ansavatuaznediweivewds sulesudulazvwnluanavesaslenedimesluaisazaty
lunefwesuasy  wedwoinauuavuasalanedwes  Auaudinianeslulauniindves
A150vaNgN0RUDT NORWDSHANLAZNISANKAN  ANENNUSIEIINGlATIEsLaraulRveq
NoALNBS

Mechanical, optical and transport properties of polymers, physical chemistry

3(3-0-6)

3(3-0-6)

3(3-0-6)
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of polymers in melt, solution, and solid state, conformation and molecular
dimensions of polymer chains in solutions, melts, blends and block copolymers,
thermodynamics of polymer solutions, blends, crystallization, relationships between

structure and properties of polymer

277653 viaderuisetugimanodiues
Advanced Research Topics in Polymer
FdemAfeiiadlammediued  nszviumPessianene 3nsluad
fuast wagnsUszgndldtugamanodiues
Interesting topics in polymer, special characterization protocol, recent and
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256663 nnsasyusarAuy 3(2-2-5)
AusEnaunsdmTutnedl
Investment and Entrepreneuship

for Chemists

UNUILAENITIUUNYTELANTBITINT
AUNNNY JUMUU wagnquijvesnnududusznaunis
mamuadudusznauns nsgamuLasnIsAUY
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Introduction  and  classification  of
business, definition, structure and theories of
entrepreneurship, entrepreneurial development,
investment and retrievement, business idea and
concept of project, financial analysis, business
plans, quality control system, role of intellectual
property (IP), freedom to operate, technology

valuation, license agreement
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A3150 A AATITLAY
Woulosnuidelugds
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Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers
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Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis
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Seminar Il Seminar 3
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Discussion and presentation on theory

and experiment of current thesis

Discussion and presentation on theory

and experiment of current thesis
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Dissertation I, Type 1.1 Dissertation 1, Type 1.1 U3utenyoengy
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Literature searches on interesting

topics and in different databases, Report on
executive summary of the literature search along
with new ideas/concepts, Submission report to
dissertation advisor and the committee of Ph.D.

program

Study the elements of thesis, review

literature and related research, and determine

thesis title




M1319 2 WisuieuasElumsuuusessnitmangasuTuuse w.a. 2556 uasnangnsuuuse w.a. 2561 Luu 1.1
nangnsusuuse w.A. 2556 nangnsuiulse w.a. 2561 anszlunisusuuge
256696 WeTINUS 2 wuu 1.1 6 mhein | 256696 WeTINUS 2 WUy 1.1 6 wihein | YSureduiesein
Dissertation II, Type 1.1 Dissertation 2, Type 1.1 Usutenwdengy
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This the
examination of new ideas/concepts obtained from
Conduct of

Report  of

course  focuses on

the previous literature searches.

multiple repeated experiments.

executive summary of experimental results
performed during the semester and additional new
ideas/concepts, Submission to dissertation advisor

and the committee of Ph.D. program

Develop concept paper and prepare
the summary of literature and related research

synthesis
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This course focuses on detailed analysis of
the results obtained from previous experiments,
which may involve the comparison with related
theories. Data analysis with both bad and good
This is further

experimental completed

results, very important for

plans.  Submission
dissertation proposal, already examined by the

dissertation committee

Develop research instruments and

research methodology, and prepare thesis proposal

in order to present it to the committee
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This

experimental

focuses intense
which

experimental plans in dissertation proposal, already

course on

works, closely  follow
examined by the dissertation committee. The
experiments in this part should provide nearly
completed results. The outcome of this course is
an executive summary of experimental results
performed during the semester, presented to
dissertation advisor or the committee of Ph.D.

program

Collect data and report the progress of

the thesis to the thesis advisor
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Dissertation V, Type 1.1
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Dissertation 5, Type 1.1
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This  course  focuses on intense
experimental ~ works,  which  closely  follow
experimental plans in dissertation proposal, already
examined by the dissertation committee. The
experiments in this part should provide nearly
completed results. The outcome of this course is
an executive summary of experimental results
performed during the semester, presented to
dissertation advisor or the committee of Ph.D.

program

the thesis

Analyze data and prepare a draft of

USUABdUIES187%
USudanmwdangy
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This course focuses on detailed analysis of
additional

experiments might be needed. In this part, the

all  experimental  results. Some
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

Prepare full-text thesis and research
ariticle in order to get published according to the

graduation criteria
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Natural Products Chemistry
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Natural Products Chemistry
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Chemistry  of  natural  products,
bioactive compounds, syntheses of natural
products with complex structures, structural

identification with spectroscopic techniques

Chemistry  of  natural  products,
bioactive compounds, syntheses of natural
products with complex structures, structural

identification with spectroscopic techniques

AdLAL




M1319 2 WisuieuasElumsuuusessninamangasuTuuse w.a. 2556 LasnangnsuTuuse w.a. 2561 LUU 2.1 Uag wuu 2.2

nangnsusuuse w.A. 2556

nangnsuiulse w.a. 2561

anszlunisusuuge

256622 ilvesaTezlsunfn 3(3-0-6)
wilasluianauazans

guslanang

Chemistry of Aromatic Macromolecule

and Supramolecule
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wulasluanauazans

gUTlaang

Chemistry of Aromatic Macromolecule

and Supramolecule
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Studies on advance organic chemistry, alkynes,
conjugation alkadienes and allylic systems, Arenes, macro
aromaticity and annulene system together with the
reaction of arene, alkynyl benzene and other functional
group chemistry will be described. The emphasis will be
on aromatic and carbonyl containing molecules, and will
include selected topics such as macro heterocyclic
compounds, macromolecules, supramolecular molecule

and biomolecules

Studies on advance organic chemistry, alkynes,
conjugation alkadienes and allylic systems, Arenes, macro
aromaticity and annulene system together with the
reaction of arene, alkynyl benzene and other functional
group chemistry will be described. The emphasis will be
on aromatic and carbonyl containing molecules, and will
include selected topics such as macro heterocyclic
compounds, macromolecules, supramolecular molecule

and biomolecules

AdLAL
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256623 nalnujiseaidunidtuy  3(3-0-6)
9
Advanced Organic Reaction

Mechanism

256623 nalnujisenaliduniday  3(3-0-6)
GR
Advanced Organic Reaction

Mechanism
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Principles and proposes of various
reaction mechanism in organic chemistry including
basic theory to describe the reaction in term of
mechanistic  study, experimental design and
investigation of the reaction mechanism, structural
factors effect to reaction rate and other recent

topic for understanding the reaction mechanism

Principles and proposes of various
reaction mechanism in organic chemistry including
basic theory to describe the reaction in term of
mechanistic  study, experimental design and
investigation of the reaction mechanism, structural
factors effect to reaction rate and other recent

topic for understanding the reaction mechanism
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Advanced Research Topics in

Organic Chemistry

Advanced Research Topics in

Organic Chemistry
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Frontier research topics in organic
chemistry, advanced methods in organic synthesis,
special characterization protocol, and advanced

applications in organic chemistry

Frontier research topics in organic
chemistry, advanced methods in organic synthesis,
special characterization protocol, and advanced

applications in organic chemistry
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Integrated Inorganic Chemistry
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Advanced inorganic chemistry related
and applied to organic chemistry, physical
chemistry, biological chemistry and other related
fields
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Novel Inorganic Material
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Bonding, structures, spectroscopy,
syntheses and characterizations of inorganic

chemistry for advanced or new inorganic materials
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Molecular Devices and Machines
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Molecular-Scale Devices
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Supramolecular chemistry, general
at the

molecular level, devices for processing electrons

concepts for devices and machines

and electronic energy, memories, logic gates and

related systems, molecular-scale machines

Supramolecular chemistry, general
concepts regarding to devices at the molecular
level, principles of electron and energy transfer in
molecule, devices as memories, logic gates and

related systems

USuderedmnedanguy
ielaenadosiuie
183910 lneg
USuA198U185187%1
AMelnyg Awdanguli
ATOUARULAZIINZEY




M1319 2 WisuieuasElumsuuusessninamangasuTuuse w.a. 2556 LasnangnsuTuuse w.a. 2561 LUU 2.1 Uag wuu 2.2

nangnsusuuse w.A. 2556

nangnsuiulse w.a. 2561

anszlunisusuuge

256634 AsaUfAseetiund 3(2-2-5)

Inorganic Catalyst
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Chemistry of F-block Elements
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Types, preparations and

characterization of inorganic catalysts, reaction

mechanisms and its applications

Syntheses, reactions and chemical

properties of f-block elements
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256635 NANANENSSIFLONTUDS 3(2-2-5)
X-ray Crystallography of Inorganic

Materials

256635 WANANIISIEBNTANSU  3(2-2-5)
ansusenavaiunse
X-ray Techniques for Inorganic

Compounds
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Single crystal growth, point groups,
space groups, X-ray diffraction, inorganic structure

refinement

X-ray diffraction technique, neutron
diffraction technique and synchrotron technique

related to X-rays
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Rational and
based

characterization techniques, smart- advanced- and

design synthesis  of

inorganic materials, advanced

multi-functional material applications

Rational design and synthesis of
inorganic materials, characterization, applications of
inorganic materials as smart-, advanced- and multi-

functional materials
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Fluorescence Spectroscopy

Fluorescence Spectroscopy
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Absorption of uv-visible light, Energy

transfer process of the excited molecules,
Characteristics of the light emission, Effect of
excimer/exciplex formation on the emission

process, Effects solvent on the emission, Principle
and technique of steady spectroscopy in advanced

researches

Absorption of uv-visible light, energy
transfer process of the excited molecules,
characteristics of the light emission, effects of
excimer/exciplex formation on the emission
process, effects solvent on the emission, principle
and technique of steady spectroscopy in advanced

researches
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Physical Chemistry of
Solids

256642 WwIRANdURIUD LT 3(3-0-6)

Physical Chemistry of
Solids
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Application of physical chemistry and
solid

properties of solids as used in solid state devices,

state chemistry to the structure and
ceramics, and metallurgy. Also, equilibrium and free
energy of heterogeneous systems, thermodynamics
of solutions, chemical kinetics, diffusion, solid state

transformations

Application of physical chemistry and
solid

properties of solids as used in solid state devices,

state chemistry to the structure and
ceramics, and metallurgy, equilibrium and free
energy of heterogeneous systems, thermodynamics
of solutions, chemical kinetics, diffusion, solid state

transformations

AdLAL




M1319 2 WisuieuasElumsuuusessninamangasuTuuse w.a. 2556 LasnangnsuTuuse w.a. 2561 LUU 2.1 Uag wuu 2.2

nangnsusuuse w.A. 2556 nangnsuiulse w.a. 2561 anszlunisusuuge
256643 darnsaululasalnd 3(3-0-6) 256643 dannsaululasalnd 3(3-0-6) ALY
Tuwadl Tuwadl

Electron Microscopy in Chemistry

Electron Microscopy in Chemistry
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Theory of electron optics and
principles of transmission electron microscopy,
including dynamical theory of electron diffraction
and image contrast, Applications to materials
analysis including defect, boundary, and phase
analysis, Analytical electron microscopy including
convergent beam diffraction, energy dispersive X-

ray analysis, and energy loss spectroscopy

Theory of electron optics and
principles of transmission electron microscopy,
including dynamical theory of electron diffraction
and image contrast, applications to materials
analysis including defect, boundary, and phase
analysis, analytical electron microscopy including
convergent beam diffraction, energy dispersive X-

ray analysis, and energy loss spectroscopy
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Computational Structure Analysis
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Computational Structure Analysis
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Principal and theoretical of quantum
chemistry to calculate the possible structure using
the commercial computer software, such as
Gaussian03, the useful data from the calculation

could support the data form IR and NMR

Principal and theoretical of
quantum chemistry to calculate the possible
structure using the commercial computer software,
data from the

such as Gaussian, the useful

calculation could support the data for IR and NMR
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dmiuanuive
Applied Analytical Chemistry for

Research

256651 AIATIEMTIUTEYNA 3(2-2-5)
dmTuauie
Applied Analytical Chemistry for

Research
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Aspects of the theory underlying modern
Method

development in research in analytical chemistry and

analytical chemistry for research application,

applications of analytical techniques to actual problems in
research, and instrumentation development laboratory
settings, Experimental design and optimization, Use of
statistics for the analysis and treatment of data, Quality
control and quality assurance of the developed analytical
technique including the application to the analysis of real

sample

Aspects of the theory underlying modemn
method

development in research in analytical chemistry and

analytical chemistry for research application,
applications of analytical techniques to actual problems in
research, and instrumentation development laboratory
settings, experimental design and optimization, use of
statistics for the analysis and treatment of data, quality
control and quality assurance of the developed analytical
technique including the application to the analysis of real

sample
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Application of Advanced Elucidation

Techniques
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A Application of advanced techniques
such as 1-D and 2-D nuclear magnetic resonance
spectroscopy, Scanning electron  microscopy,
Transmitted electron  microscopy, Differential
scanning calorimeter, X-ray diffractometer, Energy
dispersive spectroscopy for structural elucidation,
Determination of physical and chemical properties
of organic and inorganic compounds, Expliotation

of various techniques for researches.




M1319 2 WisumeuasylunsuTulsessminamdngnsusuuse w.a. 2556 uasnangnsuTuuse w.a. 2561 LUU 2.1 Uag Luu 2.2

nangnsusuuse w.A. 2556 nangnsuiulse w.a. 2561 anszlunisusuuge
256653 didnnsefinddmsunms  3(2-2-5) ineeaniiasnnlad
SLAsTEImIaLAs AL Tevyaeuwaz el

Electronic for Chemical Analysis
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Application of electronic involving
chemical process, principle of measurement and
control system, design of analog circuit and digital
circuit, electric signal analysis of chemical process,
system analysis of chemical instrumental design,

chemtronics and chemoinformatics
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Environmental of Chemistry and

Pollutant Analysis

256654 LATIAIAEDLLAENNS 3(2-2-5)
IATTIUANE
Environmental of Chemistry and

Pollutant Analysis
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Study of chemical pollutants which

contaminated in environment including water,
atmosphere and soil, Mechanism of contamination
and chemical reaction of pollutants’ transformation
in  environment, Chemical equilibrium  and
thermodynamics concerning to those mechanism
of transformation and contaminations. Case studies

of pollutant contamination.

Study of chemical pollutants which

contaminated in environment including water,
atmosphere and soil, mechanism of contamination
and chemical reaction of pollutants’ transformation
in  environment, chemical equilibrium and
thermodynamics concerning to those mechanism
of transformation and contaminations, as well as

case studies of pollutant contamination
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256655 WteuITeTugamInal  3(2-2-5)
Advanced Research Topics in

Analytical Chemistry

256655 sadoritetugmand  3(2-2-5)
Advanced Research Topics in

Analytical Chemistry
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Advanced  research  protocol in
analytical chemistry emphasized on current topics
and applications of advanced instrumentations and

techniques in analytical chemistry research.

Advanced research

analytical chemistry emphasized on current topics

protocol  in

and applications of advanced instrumentations and

techniques in analytical chemistry research.
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Innovation in Chemistry

256661 YIRNTTUNIWAL 3(2-2-5)

Innovation in Chemistry

N32UIUNITATIUTANTIUNIALAT N3
Funiransniatyy nsiunuiianiniedyyn nns
Feudvsmadyaeuaivaruianssumand duneu
WAZKUININTATNATIAWIANTTUMAATIIINGUTENBY
LONYULALENANNTTY

NTZUIUNITATIUTANTTUNIGLAL NS
Fuairansnedaan nisiunudianiniedyg ns
Feudvsmalyasmuaivazutanssumand Junou
WAZKUINIINTATNATIAUIANTIUNUATIIINFUTENBY
LONYULALDRAANNTTY

Innovative process in chemistry, IP
searching, IP mapping, Writing IP in chemistry and
innovation in chemistry, Process and approach for
creation for innovation in chemistry from industrial

and private sector

Innovative process in chemistry, IP
searching, IP mapping, writing IP in chemistry and
innovation in chemistry, process and approach for
creation for innovation in chemistry from industrial

and private sectors
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Energy Chemistry

256662 LATINAI9Y 3(2-2-5)

Energy Chemistry
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storage energy in chemical energy

form, fossil energy, alternative energy, renewable

energy and chemical energy transformation,

formation of renewable energy, synthesis of
adsorption material for storage energy, application
of quantum calculation of biodiesel formation,
structural  identification of strating materials
intermediate energy level and analysis of products,

production of biomass via electrophoresis

Storage energy in chemical energy

form, fossil energy, alternative energy, renewable

energy and chemical energy transformation,

formation of renewable energy, synthesis of
adsorption material for storage energy, application
of quantum calculation of biodiesel formation,
structural  identification of strating materials
intermediate energy level and analysis of products,

production of biomass via electrophoresis
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Investment and Entrepreneuship

for Chemists

UNUILAENITIUUNYTELANTYDITIA
AUNNNY JUMUU wagnquijvesnnududusznaunis
mamuaududusznauns n1sqanusaznIsAuY
WIAANINTINALTULUUVBIHUIIY AITIATIZINS
N1513U8 WNUTIND SEUUTANITAMAIN NTNAUNIS
Tayayr msduenansdnsinslundaviolune auen
vounalulad Jennain1eansing

Introduction  and  classification  of
business, definition, structure and theories of
entrepreneurship, entrepreneurial development,
investment and retrievement, business idea and
concept of project, financial analysis, business
plans, quality control system, role of intellectual
property (IP), freedom to operate, technology

valuation, license agreement

Wusedludiiielst
A3150 A AATITLAY
Woulosnidelugds
LRI
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A5UNAUILALDAUTIINAIUITINIWATLIND
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Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers
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nsuauenarefUsiengu)nie
HaIdeninailudagiu ieasrswsvaunisallums
ViIneinus

nisutauenarefUsienguinie
HaIdemaadlulagdu weadauszaunisallunis
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Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis
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el MieItesiuideing inug
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Discussion and presentation on theory

and experiment of current thesis

Discussion and presentation on theory

and experiment of current thesis
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Dissertation 1, Type 2.1

256792 AINYIRNUS 1 U 2.1 3 BUIBAR

Dissertation 1, Type 2.1

ednidatiuluiinsduairegnadudu
lugudoyarieg 5189UaTUNANITAUATILAZLUIAR
dmfunisinineninug Adn1sdnauedosiansdi
U ine 1 dnusharAMENIIUNITUIVITNENE NS
Uy Len

ANw109AUTENBUINYITNUS AUAIN
NUNIULINATITHAZINUITEMASIT09 ANruaUTZLAY
lang/MveIneninus

This course focuses on intense literature

searches in different data bases, Submission
executive summary of the literature search along
with new ideas/concepts, presented to dissertation

advisor and the committee of Ph.D. program

Study the elements of a thesis, review
literature and related research, and determine a
thesis title

USUANBB U8B INEY
Usuaanuigne
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Dissertation 2, Type 2.1
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Dissertation 2, Type 2.1

PUIAARITaN AT UAMULTIUYDU 1Y
NsnegauNIINAaLzYtudnweN IidnTATOUARY
a gj P [~ v a o
wwAaiaruaienalululd s1eauasunan1side
FINUANLAV1UITENINAIANITANBILAL LU AR LAY
WLLALTLANTY LdUDRBe19158NUS N INe1ANUSHAY
AYNTTUNITUSMSUANERS UStuayuen

WAL LD NAITWEAIAINUAASIVLDALNLITU
einus (Concept Paper) kagdninan1sdaLAsIEy
LONANSHLAYINUIVENNYITD

This course focuses on the examination
of new ideas/concepts obtained from the previous
literature searches. The experiments will cover the
whole ideas/concepts in order to examine the
possibility. The outcome of this course is an
executive summary of experimental results
performed during the semester and additional new
ideas/concepts, presented to dissertation advisor

and the committee of Ph.D. program

Develop concept paper and prepare
the summary of literature and related research

synthesis

USUABB U187
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Dissertation 3, Type 2.1
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Dissertation 3, Type 2.1

1w dyutulufinsinsevnanis
NARBIINUABENIAZITEN LaTD19HBIYINITNARDS
Wainunsdiy ludidestinisimanisnaasuaznis
Jasngrnaundsuiduunaiiuniaivinisuas
Aneanus 193910 A0 INANTIIUNAIINNITIVINTS
SEAUUIUNYIRE19T0Y 1 1309 LATIINUNAIIUNI
JMsTER UL RS s UTRegetey 1 (304

WAL ILAT DL ALALITNITIVY FANLATIS4
Anerdnus et EussaAuLNITUNIS

This course focuses on detailed analysis
of all

experiments might be needed. In this part, the

experimental results. Some additional
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

Develop research instruments and

research methodology and prepare a thesis

proposal in order to present it to the committee

USUANBE U8B INEY
USULNURULILAS
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Dissertation 4, Type 2.1
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Dissertation 4, Type 2.1

1w dyutulufinsinsevnanis
NAABININUABENIAZITEN LaZD1RBIIIN1TNARDS
Wainunsdiy ludidestinisimanisnaasuaznis
Jasngrnaundsuiduunaiiuniaivinisuas
Aneanus 193910 A0 INANTIIUNAIINNITIVINTS
SEAUUIUNYIRE19T0Y 1 1309 LATIINUNAIIUNI
JMsTER UL RS s UTRogetey 1 (504

Wiusausiudeya Aiasizideya 39
enfinusaduing

[

n1

This course focuses on detailed analysis
of all experimental results. Some additional
experiments might be needed. In this part, the
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

Collect data, analyze data, and prepare

a draft of the thesis

USUABdUIES187%
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Dissertation 5, Type 2.1

256796 ANYIRNUS 5 huu 2.1 9 UUIBAA

Dissertation 5, Type 2.1

WYUUNAIIUNIIBINITUALUILEUD
Sngrfinug Wisaeuinerdnus aeudesiuiverdnug
AoAENITUATERUINETINUSISeUSerIU WAl way
Manerdnusatuanysaliauadudiningds nan
UNAUNIIYINISTER UL Ao 19tios 1 1309 Lay
UNAIUNNITINTILAVUIUII AN DILAUTIRDE 191U DY
1 309

dnvivingrinusatuauy saliazunadng
Weriefiuimeuwnsauinaeidnsansiine

This course focuses on the writing of
research article and dissertation for examination,
Defensed dissertation to the committee of Ph.D.
dissertation, Correction and submit complete
dissertation to graduate school, Produce 1 full
length of international article and 1 full length of

either international article or national article

Prepare a full-text thesis and a research
ariticle in order to get it published according to the

graduation criteria

USUABdUIES187%
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Advanced Physical Ceramics

Advanced Physical Ceramics

anwaslanzvesianelanvelluniduiiad
v 1% d‘ I~ = 6 a
AatgLNILaZILUUNAN A1TUTEYNALAYRAUITIENAYDY
aaﬁﬂizﬂauLLazimqa%ﬁamwammaauﬁ’amqmm
$ou v19na n1awad NN warnIUMANYD Y
NARS S aNE

anwaganzvesianelanyetunsdyia
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am‘ﬂizﬂa‘uLLazImqa%ﬂwwﬁ;amﬂﬁiaamﬁ’ﬁmqmm
94 n19na n1awad el wazvniawdivanves
NANAUNSITNE

Characteristics ~ of  vitreous  and
crystalline  inorganic ~ nonmetallic ~ materials,
Application and  discussion of effects of
composition and microstructure  on thermal,
mechanical, optical, electrical, and magnetic

properties of ceramic products

Characteristics ~ of  vitreous  and
crystalline inorganic nonmetallic materials,
Application and  discussion of effects of
composition and microstructure on thermal,

mechanical, optical, electrical, and magnetic

properties of ceramic products
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277622 anpaulndn 3(3-0-6)

Composite Materials

[y

277622 anpeulndn 3(3-0-6)

Composite Materials

n1sumgquniana Audangunuuliing
U wazAudanguLuUn1s uusvenaldlunsinauea
vanewlavesianaeumnedn aunisilieduisautinis
nakazNIEAINVBUUNINIARUNDANVRILANY LYIHNE
LATNBFIDS UNUINUBINTEUIUNITHAALAEIATIATI
yeganafididean R

n1sdmguan1ena Anudanguuuuling
5U wavanuganguwuun1s assendldlunisiiauia
vangwlavesianaeumedn aunisildeduisandinig
NALAZNIBNINTDIUNINTABUNDANVOILANY LyIlingd
LAZWOALNDS UNUIMNVBINTZUIUNITHANUAZLATIASS
yaganafiidean R

The application of the fundamental
concepts of mechanics, elasticity, and plasticity to
multiphase and composite materials, Constitutive
equations for the mechanical and physical
properties of metal, ceramic, and polymeric matrix
The

microstructure on properties

composites, role of processing and

The application of the fundamental
concepts of mechanics, elasticity, and plasticity to
multiphase and composite materials, Constitutive
equations for the mechanical and physical
properties of metal, ceramic, and polymeric matrix
The

microstructure on properties

composites, role of processing and

ALAL
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277651 MIWATIEATAUTINURY  3(3-0-6)

Material Surface Analysis

277651 NMTATENTAATINUEY  3(3-0-6)

Material Surface Analysis

wallan1ee Alun15ATI971ATIZRNURY
Yoadannediues wilnd lave uazdanoy W wella
wngisdlnladianaseuaulnsalny (XPS)
fa @ v
9an3sAUBLANATOURUUNEANZAY (STM)  ndad
4 fa <
ANTIAUUUULIDEABN (AFM) wazeeiasdiannsauaiy

15alnt (AES) Wusu

na0g

a P a ¢ X a
LNAUARNTI Vlslﬁumim’sﬁnmiwwwum

Yo33annaRies wilnd lave uavdaaoy W wella
Wwndisdlnladiannsouaiulnsalnd (XPS)

9an3sAUBLANATIURUUNTANZAS (STM)
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Surface  analytical techniques for

polymer, ceramic, metal and alloy such as X-ray
(XPS),

atomic

photoelectron  spectroscopy
(STM),
microscopy (AFM) and auger electron spectroscopy

(AES) etc.

scanning

tunneling  microscopy force

Surface  analytical  techniques for
polymer, ceramic, metal and alloy such as X-ray
(XPS),

atomic

photoelectron  spectroscopy
(STM),
microscopy (AFM) and auger electron spectroscopy

(AES) etc.

scanning

tunneling  microscopy force

AdLAL
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Advanced Polymer Physics
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Advanced Polymer Physics

AUUALIING NINLEILAZAITVUAIVDINDE
Wes auiAnIaNIEAINYDINBAINEI AN @15avany
waznedwesuods AsunaslutulazIUIALlIENATOS
aelgnediuesluaisarany Tuneduesvasy wodlues
Haskavuaealanedes AuautRmanesiulauing
YBIA1TAYAIYNDALUDT WOALUDSHANLALNITANKAN
ANUFUNUGTEIINNlASIES 1lavauURvInedlues

AUUALTING NIUEILAZNITVUAIVDINDE
Wos auUANIINIEAINVDINDALNBINADN d158LANY
Laznedesuotds AounasutukazILIAlLLANATDS
aelagnediuesiuaisarany Tunediuesnasy neailes
HauLazUaaalanadiues Auaudiniwmeslulauniind
YBIF1TAYAIYNDALNDT WORALUDSHANLATNITANKAN
ANUFUNUSTEIINGlASIES 1 avauURvINedIL DS

Mechanical, optical and transport
properties of polymers , physical chemistry of
solid

dimensions  of

polymers in melt, solution, and state,

conformation and  molecular
polymer chains in solutions, melts, blends and
block copolymers, thermodynamics of polymer
blends,

between structure and properties of polymer

solutions, crystallization, relationships

Mechanical, optical and transport
properties of polymers , physical chemistry of
solid

dimensions  of

polymers in melt, solution, and state,

conformation and  molecular
polymer chains in solutions, melts, blends and
block copolymers, thermodynamics of polymer
blends,

between structure and properties of polymer

solutions, crystallization,  relationships

AdLAL
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Taneansuasnediues
Advanced Research Topics in

Material and Polymer

2
Y

PUDINUITYVUAINNG

277653 3 3(2-2-5)
Wodlwos
Advanced Research Topics in

Polymer

vhdesmAdeiinaulanatanmans uay
WoALLDS NTTUIUNTIATIERANIENS FTn15lnmaid
fuadly warnsuszgndlidugeametagmans uazed
HEH

Pavea1uldeNnuraulanianeduas
ASLUIUNITIATIZALANIZNIG IS INUAT AT Lay
nsUssenAldTugemenedies

Interesting topics in  material and
polymer, Special characterization protocol, Recent
and modern processes and advanced applications

in material and polymer

Interesting topics in polymer, special
characterization protocol, recent and modern

processes and advanced applications in polymer

USuiomnuungaulnd
AT UALFUEN
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Advanced Research Topics in

metal

gauIdeNuraulanslanshaslany
WA NTTUIUNITIATITARNIENI TSNS IR UaATe
waznsUszgnalituganilaeuaglavenay

Interesting topics in metals and alloys,
special characterization protocol, recent and
modern processes and advanced applications in

metal and alloys.
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Advanced Research Topics in

ceramics

Pave91uIdeNU dulanIwes1ing
ASLUIUNITIATIZALANIZNIG IS INUAT AT Lay
nsUssenaldTugenaesiind

Interesting topics in ceramics, special
characterization protocol, recent and modern

processes and advanced applications in ceramics.
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Research Methodology
in Science and

Technology

ANTNYUNY dnway waztU1nu1en1539y
NIZVINTIAY Uszlnnn1s3de nsnmnuatlyninisive aaus
warauuAgIuNsnuTIUTIdeya aifdmsunisiaszideya
mandl MssukareiUsenanuIsRRuTIvuaTlusans
AaUsEnA N1SIR8UlATISNN KaEII89IUNTTINY NISUTEIEUNNS
398 M5 eIl wazassenusTulnide walaien1sivy
WRWIENIAWINEEERSLaznALlulad

Meaning, characteristic and research goal, type
and research process, variables and hypothesis, collecting
data, statistics for data analysis in chemistry, reading and
discussion on recent publications in international journals,
proposal and research writing evaluation and its
application, ethics of researcher, proper techniques of

research methodology in science and technology

dinseIvluauvangns
Winmsldanansniu
dmsunsinseideyaty
NYIINEInug

=2 1 a
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Physical Organic

Chemistry

Wuselall nquilutanaiiessinea s1eaviden
Rendulizemedunidiniiuaznalnuea fisen arwduiug
yaalaseaseiu andedhdeufisen dndnavesiavinazany
wayviswavadlelelvy UATeunuiiuuuiaedleflan UfAzen
nswnkuulngns Ufasennisindn Ugisewesleadn Uinsen
vosoyyadass UfiTeilduas

Chemical bonding, molecular orbital theory,
description of organic reaction and mechanism, correlation
of structure with reactivity, solvent effect and isotope
effect, neucleophilic substitution reactions, polar addition
reactions, elimination reactions, pericyclic reactions,

radical reactions and photochemical reactions

dinseIvluauvangns
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Natural Products and

Synthesis

N1991%UNUIZLNNVDIATTNENAUNTITUYA
mmé’mﬂ’uﬁ‘ﬁLﬁmsﬁawawgﬂﬂﬁﬁuﬁmﬂ fuANietlivesEns
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Classification of natural products, correlation of
functional groups with reactivity of natural products,
separation and structure determination using spectroscopy,
synthetic methods of some natural compounds and
correlation of their structure and biological function with

emphasis on problems of current research interests

dinseIvluauvangns
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Applications of
Transition Metals in

Organic Synthesis
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Classification of natural products, correlation of
functional groups with reactivity of natural products,
separation and structure determination using spectroscopy,
synthetic methods of some natural compounds and
correlation of their structure and biological function with

emphasis on problems of current research interests

dinseIvluauvangns
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Bioorganic Chemistry

uniuafldidunse lassasievesddulanazens
Bute msduasizinisianmeesiiadlelndiinulusssuwi
n1sdansizininaivesdndlolnddinulusssuwd n1s
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Introduction to bioorganic chemistry, structure
of DNA and RNA, biosynthesis of natural nucleotides,
chemical syntheses of natural nucleotides, chemical
syntheses of modified nucleotides, covalent bonding of
DNA and small molecules, peptide nucleic acids, chemical
syntheses of peptide nucleic acids, application of DNA and
peptide nucleic acid, analytical techniques for DNA and

peptide nucleic acids

dinsedIvluaunangns
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Advanced Coordination
Chemistry and

|dentification

nguivasusyluaisusenaulpeasiudu nae)
auundn nqufeesivialutana awmeslawnd N13@nYINIG
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Theories of  bonding in  coordination
compounds, crystal field theory, molecular orbital theory,
stereochemistry, kinetic and thermodynamic studies,
elucidation of some inorganic reactions and mechanisms,
coordination chemistry of biomolecules, identification of
inorganic compounds using nuclear magnetic resonance
spectroscopy, electron  spin  resonance, infrared
spectroscopy, raman spectroscopy, cyclic voltammetry and

X-ray techniques
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Chemistry
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Synthesis  of inorganic solids, chemical
bonding in solids, characteristic of lattice defects, physical

and chemical properties, and their applications

Wusreivludundngns
YSufA1efures1edun
Aelng arwdanguli
ATOUARLLAZIVILNYAY




M1319 2 Wisumeuasylunsusulsessmdnamdngnsuiuuse wa. 2556 uasndngasuuuse w.a. 2561 Luu 2.2

nangnsusuUse w.e. 2556

nangnsuiulse w.a. 2561

anszlun1susuuge

256538 Wvetagtumaall 3(2-2-5)
aluvnd
Current Topics in

Inorganic Chemistry
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New syntheses and techniques in inorganic
chemistry including the applications and the method
development for researches
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Molecular Imaging
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Imaging techniques in medicinal use and cell
biology research (MRI, PET, SPECT, Fluorescence,
Ultrasound), synthesis and testing of properties of probes

for the various techniques
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Group theory, bonding, theory of elementary
and heterogeneous reactions, activated complex theory,
and collision theory, gas kinetic, photochemistry, catalysis,
and enzyme reactions, a rigorous presentation of classical
thermodynamics, equilibria involving real gases and real
solution, systems involving intensive variables pressure and
temperature, discussion of Schrodinger wave equations,
solutions to simple model systems, perturbation and

variation methods
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Quantum Chemistry and

Molecular Structure
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Basic quantum mechanics as a foundation for
quantum chemistry, postulate operators, Eigenfunctions,
Eigenvalues, and Schrodinger wave equations; one-
dimensional problems including the harmonic oscillator,
angular momentum, hydrogen atom; perturbation and
variation methods, electron spin, and  helium atom;
structure and multiplet theory, electronic structure of
molecules; hydrogen molecule and ion - like, methane,
ethylene, benzene, etc; molecular orbital theory, valence

bond theory, and self-consistent field methods
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Thermodynamics
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Classical thermodynamics, statistical
thermodynamics, entropy and the third law, statistical-
spectroscopic calculation of thermodynamic function of

gases, chemical equilibria and vapor pressure
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Chemical Kinetics
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Chemical kinetics in homogeneous liquid and
gaseous systems, elementary reactions, chain reactions,
and other reactions, reaction rates in heterogeneous

systems
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Colloid and Surface

Chemistry
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Colloid chemistry, surface chemistry,
electrokinetic  phenomena, adsorption at different

interfaces and application of heterogeneous catalysis
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Current Topics in

Physical Chemistry
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Current techniques, instruments and methods
in physical chemistry including the applications and the
method development for future research
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Photochemistry
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Principle ~ of  uv/vis  absorption  and
photoluminescence spectroscopy, energy transfer of f
molecule in excited state, photoemission of excited
molecules to ground state, effect oexcimer/exciplex
formation on photoemission, effect of solvent on
photoemission, principle and technique for measurement
of steady state and time resolved photoemission, the
application of photoluminescence spectroscopy in
advanced research involving inorganic molecules, organic

molecules and polymers

dinseIvluauvangns
USuteneivilvislan
Wigay




M1319 2 Wisumguansyluntsuiulsessmdnavdngnsusuuse wa. 2556 uasndngnsuSuuse w.a. 2561 Luu 2.2

nangnsusuUse w.e. 2556

nangnsuiulse w.a. 2561

anszlun1susuuge

256552 AMFIATIZNATIAS1MAE  3(2-2-5)
auifnaadl
Structural and Chemical

Property analysis

256552 MFIATIEAATIATEE  3(2-2-5)
auifn1aadl
Structural and Chemical

Property analysis
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Principles and application of spectroanalysis

chemistry such as ultraviolet -visible spectroscopy, infrared

spectroscopy, raman spectroscopy, nuclear magnetic resonance

spectroscopy, mass spectrometry, electron spin resonance

Various techniques for analysis of chemical
structure and properties; nuclear magnetic resonance,
mass spectrometry, fluorescent spectroscopy, X-ray and
neutron diffraction and scattering, chemical composition
and surface analysis; energy-dispersive X-ray spectroscopy,
scanning and transmission electron microscopy, atomic
force microscopy
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Electroanalytical

Chemistry

nguidugemnaniiiasgiddnih wu nnuile
wes Tuledues Aeudnlauns 81aAlnsNIIwns Aaouwns
Inanlsns il Liaunuiun3 wavheuealsiuns wagn1suseynaly
Tuduenee 19U ineasamans dwinden addninen e1ms
geamnIsuLazIndInen [udu

Advanced  theories  of  electroanalytical
chemistry such as potentiometry, biosensor,
conductometry, electrogravimetry, coulometry,
polarography, voltammetry and amperometry including
the application in different areas e.g. agricultural and
environmental analysis, clinical chemistry, food, industrial

and pharmaceutical applications
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Current Topics in

Analytical Chemistry
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Current  techniques, instrumentation, and
methods in analytical chemistry including the applications

and the method development of future research
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Advanced Instrumentation
for Spectroscopy

Techniques
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Advanced principles and applications of
instrumentation in spectroscopic techniques such as
luminescence, x-ray fluorescence spectrometry, hydride
generation atomic absorption spectrometry, atomic
fluorescence  spectrometry, microwave plasma and
inductively coupled plasma atomic emission spectrometry,
inductively coupled plasma-mass spectrometry and their

applications
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Advanced principles and applications of sample
pretreatment, and separation techniques prior to chemical
analysis using modern digestion techniques e.g. ultrasound-
assisted extraction, microwave-assisted extraction and
analyte separation from the sample matrices such as solid
phase extraction, solid phase microextraction and

supercritical fluid extractionapplications
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Advanced

Chromatography
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Advanced principles and instrumentation of
chromatography techniques such as gas chromatography-
mass spectrometry, supercritical fluid chromatography,
liguid  chromatography-mass  spectrometry, capillary
electrophoresis, exclusion chromatography, ion

chromatography and their applications
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Nanotechnology and
Material Science

Applications
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Chemistry of compounds with nano-scale
structures, chemical strategy and factors contribute to
preparation of nanomaterials, properties, characterizations
and chemical applications of the molecular architectural

structures such as nanoparticles, nanocatalyst
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Chemistry and Catalysts
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Organometallic compounds of main-group and
transition  elements, categories, preparations and
characterization of catalysts, catalysis and reaction
mechanisms and their applications with emphasis on

problems of current research topics
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Searching and analyzing previous researches,
developing original research proposal, academic presenting

original research proposal
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Current Topics in

Organic Chemistry
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Recent topics in the field of organic chemistry
emphasizing in novel procedures and process, including
the applications and the method development of future

research
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Advanced Free Radical
Chemistry in Organic

Compounds

uminAsifueyyadasy Anutaissveseyya
dase audAinianenuazaaiveseyyadass msidsues
vyfiladdu UATensadudasedluianausifa n1s3aidues
luanauwsifa MsUaangluluanaveusida wasujiseinis
Winsgrindlaanausida

General aspect of free radical, Stability of free
radical, Physical and Chemical property of free radical,
Functional groups conversion, Radical coupling reactions,
Radical reduction, Intramolecular radical cyclization,

Intermolecular radical addition reactions
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Asymmetric Synthesis
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Stereochemistry  of  organic  compounds,
asymmetry of molecules, stereochemistry in organic
synthesis, stereoselective and stereospecific syntheses,
asymmetric synthesis catalyzed by metal and organic

compounds, stereocontrol and ring formation.
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Drug Design and
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Drug discovery and development process,
pharmacophore, chemical structure modification for
activity and property improvement, combinatorial
chemistry and high-throughput screening, discussion about

current researches in medicinal chemistry
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Utilization of Organic

Material
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Fossil fuel and energy resources from biomass,
conversion and utilization of biomass, organic materials
from plants, animals, carbohydrates, proteins, lipids,
secondary metabolite and their applications such as
biopolymer, dye and food coloring, alternative energies,

gasohol, biodiesel, gasifier, biogas

Winsedv liviuasionas
LN AUNUTNTDIIUIVY
Tutagiu




M1319 2 Wisumguansyluntsuiuusessmdnamvdngnsusuuse wa. 2556 uasndngnsuSuuse w.a. 2561 Luu 2.2

nangnsusuuse w.A. 2556

nangnsuiulse w.a. 2561

anszlunisusuuge

256577 nssaufisenaiilesnaln  3(2-2-5)
NNTINNLaTIAaYe A
Biocatalysis and Green

Chemistry
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Biocatalysis as an alternative way of performing
chemical transformation for achieving the goals of green
chemistry, principles of use of enzymes as biocatalysts
with special focus on enzyme immobilization and practical
uses of biocatalysts, and the basic principles of green
chemistry related to biocatalysis and organocatalysis

methods
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Selected Topics in

Analytical Chemistry
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Methodology and research discussion of
selected and interesting topics in the field of analytical

chemistry
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Analytical Chemistry
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Steps in  environmental chemical analysis;
problem defining, sampling, choice of methods, sample
pretreatment, analysis data evaluation, interpretation and
reporting, standard methods and regulations quality
assurance, common chemical parameters in environmental
analysis. Environmental sampling and preservation, sample
preparation, analytical methods and instruments.
Environmental analysis and assessment for air, water and

soil pollutions by instrumental analytical techniques.
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Statistics for Analytical
Chemistry

wanN1IVeERRLagn1sNIsNsatAuUsEenalY
Tuafidwsedt Tumsitudeya nsUsediuna nsdndule n1s
AIUALAMAIN NTNAABUNEEIAYNINETR N1SNAdUAIY
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lUsunIueaidu NMIadensmuInsTgIu Nsannesayanduiug

Principles and applications of statistical
methods for analytical chemistry: collecting data,
evaluation of analytical data, decision, quality control,
significant test, proficiency test, SPSS program for statistical
analysis, data management by Origin program and

calibration methods, regression and correlation.

e iteliian
aunsatludssynaldly
NsUsENIaNATaLALDY
anfluAIAsITiLaY
aunsatludssynaldly
Ineinusiazauidela




M1319 2 WisuieuasElumsuuusessnitmangasuTuuse w.a. 2556 Lasnangnsuuuse w.a. 2561 Luu 2.2

nangnsusuuse w.A. 2556 nangnsuiulse w.a. 2561 anszlunisusuuge
256691 duun 1 1(0-2-1) 256691 duaun 1 1(0-2-1) Udutonundanguy
Seminar | Seminar 1

ANSUNAUDLALDAUTIINAINUITINIIALLIND
lUdnisAinuidenaed

A5UNEUILALDAUTIUNAIIUITENILATILND
lugnsfneidenaad

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers
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Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis
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Discussion and presentation on theory

and experiment of current thesis

Discussion and presentation on theory

and experiment of current thesis
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Discussion and presentation on theory, Progress on

research topics of current thesis

Discussion and presentation on theory, Progress on

research topics of current thesis
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Dissertation 1, Type 2.2
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Dissertation 1, Type 2.2

Anwduaifideiiaulanazgiudeya
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wangms Useyyen
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lang/MveIneninus

Literature searches on interesting topics
and in different databases, Report on executive
summary of the literature search along with new
ideas/concepts, Submisiion report to dissertation

advisor and the committee of Ph.D. program

Study the elements of a thesis, review
literature and related research, and determine a
thesis title

USUABB U187
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Dissertation 2, Type 2.2

256892 AINYIRNUS 2 Uy 2.2 6 NUIBNM

Dissertation 2, Type 2.2
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This course focuses on the examination
of new ideas/concepts obtained from the previous
literature searches. Conduct of multiple repeated

experiments.  Report of executive summary of

experimental results performed during the
semester and additional new ideas/concepts,
Submission to dissertation advisor and the

committee of Ph.D. program

Develop a concept paper and prepare

a summary of literature and related research

synthesis

USUABB U187
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Dissertation 3, Type 2.2
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Dissertation 3, Type 2.2
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This course focuses on detailed analysis
of the results obtained from previous experiments,
which may involve the comparison with related
theories. Data analysis with both bad and g¢ood
This is further

experimental completed

results, very important for

plans.  Submission
dissertation proposal, already examined by the

dissertation committee

Develop research instruments and

research methodology and prepare a thesis

proposal in order to present it to the committee

USUANBE U8B INEY
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Dissertation 4, Type 2.2

256894 AINYIRNUS 4 Uy 2.2 9 UUIBAA

Dissertation 4, Type 2.2
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Wty Fefesaonndasiunnunisnaasilulasesng
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This

experimental

focuses intense
which

experimental plans in dissertation proposal, already

course on

works, closely  follow
examined by the dissertation committee. The
experiments in this part should provide nearly
completed results. The outcome of this course is
an executive summary of experimental results
performed during the semester, presented to
dissertation advisor or the committee of Ph.D.

program

Collect data and report the progress of

the thesis to the thesis advisor

USUABB U187
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Dissertation 5, Type 2.2
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Dissertation 5, Type 2.2

seinilsgaduluimsiinsesinanismaaes
WINUABE19aELS8n LareI19Foinn1sNAaeLiuLRY
Ursdu Tudruiidesiinisiinanisnaassuarnis
Jasngrnaundsuiduunaiiuniaivinisuas
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This course focuses on detailed analysis
of all experimental results. Some additional
experiments might be needed. In this part, the
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

thesis

Analyze data and prepare a draft of the

USUABB U187
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Dissertation 6, Type 2.2
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Dissertation 6, Type 2.2
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This course focuses on the writing of
research article and dissertation for examination,
Defensed dissertation to the committee of Ph.D.
dissertation, Correction and submit complete
dissertation to graduate school, Produce 1 full
length of international article and 1 full length of

either international article or national article

Prepare a full-text thesis and a research
ariticle in order to get it published according to the

graduation criteria

USUANBE U8B INEY
Usuaanuigne
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Waste and Wastewater
Management in

Chemical Industry
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Types and resources of waste in the industry.
The chemical analysis for grouping treatment, and disposal.
Types of wastewater in the industry, appropriate
technologies for wastewater treatment and disposal,

environmental and safety guideline
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Organic Chemistry of

Polymer
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Introduction to polymer chemistry, synthesis
and reaction, kinetics of step-growth polymerization, free
radical polymerization of homopolymer and copolymer,
anionic and  cationic  polymerization,  Ziegler-Natta
coordination reaction, synthesis of functionalized polymer

for preparing block and graft copolymer
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Program structure of Doctor of Philosophy Program in Chemistry, Type 1.1

L] = Course Learning Outcomes (CLOs), Il = Expected Learning Outcomes (ELOS), l = Program Learning Outcomes (PLOs)
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Program structure of Doctor of Philosophy Program in Chemistry Type 2.1
[] = course Learning Outcomes (CLOs), Ll - Expected Learning Outcomes (ELOs), l = Program Learning Outcomes (PLOs)
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1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Masawat P, Harfield A, Srihirun N, Namwong A. 2017. Green determination of total
iron in water by digital image colorimetry. Analytical Letters. 50(1): 173-185. (Scopus)

Masawat P, Harfield A, Namwong A. 2015. An iPhone-based digital image
colorimeter for detecting tetracycline in milk. Food Chemistry. 184: 23-29. (Scopus)

Urapen R, Masawat P. 2015. Novel method for the determination of tetracycline
antibiotics in bovine milk based on digital-image-based colorimetry. International Dairy
Journal. 44: 1-5. (Scopus)

Masawat P, Udnan Y, Panwong B. 2014. Development of UV digestion unit for
natural rubber latex preparation before the determination of phosphorus residue with
artificial neural network-digital image-based colorimetry. Scientific Research and Essays.
9(2): 2370-2377. (Scopus)

Bang-iam N, Udnan Y, Masawat P. 2013. Design and fabrication of artificial neural
network-digital image-based colorimeter for protein assay in natural rubber latex and
medical latex gloves. Microchemical Journal. 106: 270-275. (Scopus)

1.2 52AUYIR

Masawat P, Chaiwong N. 2017. Solid phase extraction and digital image colorimetric
determination of trace chromium (VI) in water sample. Naresuan University Journal:
Science and Technology. (25)3: 112-127. (TCl ngy 1)

1.3 Afulusearuduiilessnnnisussyudvnis (Proceedings) sEAULILNYIA

Masawat P, Harfield A. A portable digital image colorimeter for iron determination
in natural water. Proceedings: International Congress on Chemical Biological and
Environmental Sciences. May 7-9, 2015. Kyoto Japan; 2015, p. 279-282.

1.4 ARulusearuduiilasninnisussyudanis (Proceedings) sEAuvIA

Urapen R, Masawat P. Rapid quantitative test for tetracycline in milk using digital
image-based colorimetry. Proceedings: The 39 ™ Congress on Science and Technology of
Thailand (STT39). October 21-23, 2013. Bangkok Thailand; 2013, p. 79-83.



otfus umned, U anddan. n1seenuuuLazdsIAIeRaneasuafaLaes
fimosfiondulnsdniindoufidansoslussuuleloadmiunismusmannns lnduluuah.
nsUsgyRivINTienssuinazialiussgnduisusemealneg afsedt 25, 8-10 WePFANIEU 2558.
e vays Ussmelne.

NTING 2985YNIIN, Uy waan. nMsAnvimaniaeiunzalunisinszim

Ysunaunzia() lufudesnddlaomaiinfdnoaduuafaaasiuns. n13Useyuivinissequya
eansIde AT 9, 25-26 WewAIAN 2560. UNNINYIFEYIHI ¥AYS Usenelne. CH 8- CH
16.

2. HauilasunI5anENSUNS
3. AN51/NUED
U3 Wd3E0. AINOADUIIAALADIILAT: MATAMUAIMTUIUAUATIATIEA. RUN
A3 1. fiwaglan: Inia wIuss; 2556.

4. nasuIvINsludnuazdug wu SeUszivg vionuadneassa euuwla

5. HaUNI9ITINIsNsulYdeny

vafusasimasunisivinistiedu LilddrunisvasnisAneniiofuusyyn Wu
nauIsivInmsiildFunsweunsnamdninausiisiualunsinnsuudeisliyanasise
AUnLIN19381n15 Wukaunidvinislusey 5 Ydounds wazsillsuniuguuuy
UIUIYNTY

(37.95.U3500y" W1avan)
LINVBIUTE IRLAENAINTUNITIVINTG



UILIRATNAIUNIGIBING

%o - #na
(Mmwlng) s SAuInsng
(NMe1d9ng) : Metha Rutnakornpituk
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1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Thong-on B, Rutnakornpituk M. 2016. Controlled magnetite nanoclustering in the
presence of glycidyl-functionalized thermo-responsive poly(N-isopropylacrylamide).
European Polymer Journal. 85: 519-531. (Scopus)

Rodkate N, Rutnakornpituk M. 2016. Multi-responsive magnetic microsphere of
poly(N-isopropylacrylamide)/carboxymethylchitosan hydrogel for drug controlled release.
Carbohydrate Polymers. 151: 251-259. (Scopus)

Prai-In Y, Boonthip C, Rutnakornpituk B, Wichai U, Montembault V, Pascual S,

Fontaine L, Rutnakornpituk M. 2016. Recyclable magnetic nanocluster crosslinked with

poly(ethylene oxide)-block-poly(2-vinyl-4,4-dimethylazlactone) copolymer for adsorption
with antibody. Materials Science & Engineering C. 67: 285-293. (Scopus)
Khadsai S, Rutnakornpituk B, Vilaivan T, Nakkuntod M, Rutnakornpituk M. 2016.

Anionic magnetite nanoparticle conjugated with pyrrolidinyl peptide nucleic acid for DNA

base discrimi-nation. Journal of Nanoparticle Research. 18(9): Article number 263. (Scopus)

Rutnakornpituk B, Theppaleak T, Rutnakornpituk M, Vilaivan T. 2016. Recyclable
magnetite nanoparticle coated with cationic polymers for adsorption of DNA. Journal of
Biomaterials Science, Polymer Edition. 27(11): 1200-1210. (Scopus)

Thong-On B, Rutnakornpituk M, Wichai U, Rutnakornpituk M. 2015. Controlled
nanoclustering of magnetic nanoparticles using telechelic polysiloxane and disiloxane.
Journal of Nanoparticle Research. 17(6): 261-273. (Scopus)

Theamdee P, Rutnakornpituk B, Wichai U, Nakkuntod M, Rutnakornpituk M. 2015.

Recyclable silver-magnetite nanocomposite for antibacterial application. Journal of

Industrial and Engineering Chemistry. 29: 63-70. (Scopus)
Meerod S, Rutnakornpituk B, Wichai U, Rutnakornpituk M. 2015. Hydrophilic

magnetic nanoclusters with thermo-responsive properties and their drug controlled

release. Journal of Magnetism and Magnetic Materials. 392: 83-90. (Scopus)



Kanhakeaw P, Rutnakornpituk B, Wichai U, Rutnakornpituk M. 2015. Surface-
initiated atom transfer radical polymerization of magnetite nanoparticles with statistical
poly(tert-butyl — acrylate)-poly(poly(ethylene glycol) methyl ether methacrylate)
copolymers. Journal of Nanomaterials. 121369: 1-10. (Scopus)

Rodkate N, Rutnakornptuk B, Wichai U, Ross G, Rutnakornpituk M. 2015. Smart
carboxymethylchitosan hydrogels that have thermo-and pH-responsive properties. Journal
of Applied Polymer Science. 132 (8): 41505. (Scopus)

Jankeaw R, Rodkate N, Lamlertthon S, Rutnakornpituk B, Wichai U, Ross G,
Rutnakornpituk M. 2015. Smart carboxymethylchitosan hydrogels crosslinked with poly(N-

isopropylacrylamide) and poly(acrylic acid) for controlled drug release. Polymer Testing.
42: 26-36. (Scopus)

Theamdee P, Rutnakornpituk B, Wichai U, Rutnakornpituk M. 2014. Recyclable
magnetic nanoparticle grafted with pH-responsive polymer for adsorption with DNA.
Journal of Nanoparticle Research. 16: 2494-2506. (Scopus)

Pray-in Y, Rutnakornpituk B, Wichai U, Vilaivan T, Rutnakornpituk M. 2014 .

Hydrophilic azlactone-functionalized magnetite nanoparticle for conjugation with folic

acid. Journal of Nanoparticle Research. 16: 2357-2368. (Scopus)

Theppaleak T, Rutnakornpituk M, Wichai U, Vilaivan T, Rutnakornpituk B. 2013.
Anion-exchanged nanosolid support of magnetic nanoparticle in combination with PNA
probes for DNA sequence analysis. Journal of Nanoparticle Research. 15: 2106-2117.
(Scopus)

Traiphol N, Toommee S, Rutnakornpituk M, Traiphol R, Jinawathm S. 2013.
Improvement of dispersion and stability of fine titanium dioxides in silicone fluid using
poly(ethylene oxide-b-dimethylsiloxane-b-ethylene oxide) triblock copolymer: Effects of
the dispersant structure and concentration. Journal of Ceramic Processing Research. 14:
315-321. (Scopus)

Mekkapat S, Thong-On B, Rutnakornpituk B, Wichai U, Rutnakornpituk M. 2013.

Magnetic core-bilayer shell complex of magnetite nanoparticle stabilized with mPEG-

polyester amphiphilic block copolymer. Journal of Nanoparticle Research. 15(2051): 2-12.
(Scopus)
Theppaleak T, Rutnakornpituk B, Wichai U, Vilaivan T, Rutnakornpituk M. 2013.

Magnetite nanoparticle with positively charged surface for immobilization of PNA and DNA.

Journal of Biomedical Nanotechnology. 9: 1509-1520. (Scopus)



1.2 STAUYH

1.3 Anunlusrgnuduilasninn1suseyudvinis (Proceedings) sEAUUIUIYIR

1.4 ARunlusrenuduilasainn1suseyudvnis (Proceedings) seAUBIA

2. uanunlasun1sanansUng
asvendwiialalagulalasinanaunsanevauaslasenisiudsuwatgnmniivas oy
AUAYe 1303001498 Tueanli 8 faAu 2557

3. AN51/NUED

a (% = [l a a 4 =] ¥ 3
4, Nammmmﬂuanwmzauﬂ LYY ﬁ\?ﬂ'ﬁ%ﬂ‘lﬂg NIBIUATATIA uUnUa

5. HaMUNI9ITINTISNSUlHInN

vafusasdimasiunisivinistiedu LilvdrunidsvasnisAnenitefuusyy 1u
auIeATIMsiildfunsweunsnamdninausiisiualunsiansauudensliyanasse
AUNLIN19381015 Wukaunidvanislusey 5 Ydounds wazilfeuniugluuy
UIUYNTY

(571.A5.LU51 SPUNNTRYING)
LINVBIUTEIALAENAIUNITIVINTG



UILIRATNAIUNIGIBING

%o - #na
(mwlne) @ Saun anwdies
(7MM®199NqE) : Ratana Sananmuang

NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 3ZAUUIUYIA

Thongsaw A, Chaiyasith WC, Sananmuang R, Ross GM, Ampiah-Bonney RJ. 2017.
Determination of cadmium in herbs by SFODME with ETAAS detection. Food Chemistry,
219: 453-458. (Scopus)

Thongsaw A, Sananmuang R, Ross GM, Chaiyasith WC. 2017. Solidified floating
organic drop microextraction-electrothermal atomic absorption spectrometry for the
determination of trace amounts of lead in water samples, Malaysian Journal of Analytical

Science, 1: 72-81. (Scopus)

Sananmuang R, Chaiyasith WC, Wongjan K. 2017. Adsorption of reactive dyes Red
195, Blue 222 and Yellow 145 in solution with polyaniline-chitosan membrane using batch
reactor. Key Engineering Materials, 751: 713-718. (ISI)

Sananmuang R, Chaiyasith WC, Paroon K. 2017. Adsorption of reactive dye (RB222)
in solution onto chitosan-rice husk ash composite beads cross-linked with glutaraldehyde.
Key Engineering Materials, 751: 719-725. (ISI)

1.2 52AUYIA

Thongsaw A, Sananmuang R, Ross GM, Chaiyasith WC. 201 6. Solidified floating

organic drop microextraction for the determination of cadmium in water samples by

electrothermal atomic absorption spectrometry. NU. International Journal of Science.
13(1): 1-7. (TCI nqu 1)
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1.3 Afuluseauduiilasnnnisussyudvnis (Proceedings) sEAUuINYIA

Pakkamart A, Sananmuang R. Charcoal tube collector procedure for the analysis
of toluene in ambient air by gas chromatography: a case study of opened-air automotive
repair and repainting shops. Proceedings: Pure and Applied Chemistry International
Conference. February 9-11, 2016. Bangkok Thailand; 2016, p. 430-433.

1.4 ARuluseauduiilasninnisussyudanis (Proceedings) s2AUvIA
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Mopoung S, Amornsakchai P, Somroop S. 2016. Characterization of phosphoric
acid modified activated carbon fiber from fiber waste of pineapple leaf fiber production
processing. Carbon-Science and Technology. 8(1): 1-12. (Scopus)
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Rutnakornpituk B, Theppaleak T, Rutnakornpituk M, Vilaivan T. 2016. Recyclable
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1.1 S2AUUIUNYIA

Masawat P, Udnan Y, Panwong B. 2014. Development of UV digestion unit for
natural rubber latex preparation before the determination of phosphorus residue with
artificial neural network-digital image-based colorimetry. Scientific Research and Essays.
9(2): 2370-2377. (Scopus)

Bang-iam N, Udnan Y, Masawat P. 2013. Design and fabrication of artificial neural
network-digital image-based colorimeter for protein assay in natural rubber latex and
medical latex gloves. Microchemical Journal. 106: 270-275. (Scopus)

1.2 52AUYIA

Udnan Y, Jakmunee J and Grudpan K. 2015. A simple continuous flow system for
mole ratio determination and photometric titration. Naresuan University International
Journal of Science. 11(2): 42-51. (TCl ngu 1)
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1.1 S2AUUIUNYIA

Insiti P, Jitthiang P, Harding P, Chainok K, Chotima R, Sirirak J, Blackwood S, Alkas
A, Telfer S.G, Harding D.J. 2016. Substituent modulated packing in octahedral Ni(ll)
complexes. Polyhedron. 114: 242-248. (ISI)

1.2 52AUBf

1.3 Afuwlusearuduiilasnnnisussyudanis (Proceedings) SEAULILNYIA

Kritsunankul O, Boonseng B, Chotima R, Pramote B, Panchana K
Spectrophotometric determination of Zn(ll) ion with a synthetic schiff base of 4-chloro-2-
(quinolin-8-yliminomethyl)-phenol. Proceedings: The Pure and Applied Chemistry
International Conference 2017 (PACCON 2017). February 2-3, 2017. Bangkok Thailand;
2017, p. 144-149.

Boonseng B, Kritsunankul O, Chotima R, Pramote B, Seehawong S. Application of
a synthetic schiff base of 4-bromo-2-(quinolone-8-yliminomethyl)-phenol in ethanol for
the determination of Zn (Il) by spectrophotometric method. Proceedings: The Pure and
Applied Chemistry International Conference 2017 (PACCON 2017). February 2-3, 2017.
Bangkok Thailand; 2017, p. 150-155.

Yimkaew W, Sombut P, Boonseng B, Chotima R. Development of copper(l) and
iron(ll) N-heterocyclic carbene complexes catalyzed the synthesis of n-butanol from
ethanol. Proceedings: The Pure and Applied Chemistry International Conference 2017
(PACCON 2017). February 2-3, 2017. Bangkok Thailand; 2017, p. 509-514.
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1.1 S2AUUIUNYIA

Janrungroatsakul W, Lertvachirapaiboon C, Ngeontae W, Aeungmaitrepirom W,
Chailapakul O, Ekgasit S, Tuntulani T. 2013. Development of coated-wire silver ion selective
electrodes on paper using conductive films of silver nanoparticles. Analyst. 138: 6786 -
6792. (Scopus)

1.2 S2AUYBIA

Janrungroatsakul W, Thanasiwiwat T, Thongkum D, Tuntulani T. 2016. Fabrication

of plasticized polymer membrane for silver ion selective electrode using anthraquinone
derivative as an ionophore. Burapha Science Journal. 21(2): 166-175. (TCI ngu 1)
1.3 ANunlusigauiuilasninn1suseyudvinig (Proceedings) sAuUUIUIYA

Jansod S, Thavoryutikarn P, Janrungroatsakul W, Aeungmaitrepirom W, Tuntulani

T. Preparation of perchlorate anion selective membrane electrodes from donnan
exclusion failure phenomenon induced by metal ions. Proceedings: Pure and Applied
Chemistry International Conference 2015. January 21-23, 2015. Bangkok Thailand; 2015,
p. 197-200.

1.4 fRuWluseauduiiasninnisssyudanis (Proceedings) AUy

Srinonmuang W, Watchasit S, Suksai C, Janrungroatsakul W, Aeungmaitrepirom W,
Tuntulani T. Fabrication of cadmium (Il) ion selective electrodes using aryl ethyne and
calix[4]arene based ionophores containing tripodal amine as donor sites. Proceedings: The
41 Congress on Science and Technology of Thailand. November 6-8, 2015. Suranaree
Thailand; 2015, p. 109-114.

Suksamrarn  C, Janrungroatsakul W, Suksai C, Watchasit S, Tuntulani T.
Cailx[4]arene containing quinolone as ionophore in ion selective electrodes. Proceedings:
The 39" Congress on Science and Technology of Thailand. October 21-23, 2013. Bangkok
Thailand; 2013, p. 184-188.



2. nauilasunIsanaNsUng

3. AN5/VsHD

a (% = [l a a 4 =] ¥ 3
4, Nammmmﬂuanwmzauﬂ LYY ﬁ\?ﬂ'ﬁ%ﬂ‘lﬂg NIBIUATATIA unUa

5. HAMUNI9ITINTsNSUTYdIAN

vafusasimasunisivinistiedu LilddrunisvasnisAneniofuusyy u
NEUINSITIN SRS U TBUNIAnAnInN MR uunlun TR SRR IRy AR5
AUnLIn19381n15 Wunaunidvainislusey 5 Ydaunds wazi@suntugiuuy
USIUYNTY

(nA.p3. 53380 usalsavans)
LNUBIUTE IALATNAIUNITITINTG



UILIRLAZNAIUNIGIBING

%o - #na
(nmwlne)  : 3ns Uysyrdums
(A®189nqE) : Wikorn Punyain

NAIUNIIIYINIG
1. UNAMNAVINT/UNAMIATLTARURN

1.1 32AUUIUYIA

Chanthee S, Punyain W, Namuangrak S, Chainok K. 2016. Crystal structures of
tetramethylammonium (2, 2" - bipyridine)tetracyanidoferrate(lll) trihydrate and poly[[(2,2"-
bipyridine-K? N,N")di-u;- cyanido-dicyanido(u-ethylenediamine) (ethylenediamine-K* N,N)
cadmium(liron(I)] monohydrate]. Acta Crystallographica Section E: Crystallographic
Communications. 72: 741-746. (Scopus)

Punyain W, Takahashi K. 2016. Theoretical calculation of the vibrational state
dependent photodetachment spectra of X-H,O, X = F, Cl, Br. Physical Chemistry Chemical
Physics. 18(38): 26970-26979. (Scopus)

Sladek V, Punyain W, Ilcin M, Luke V. 2014. Substitution effect on the

intermolecular halogen and hydrogen bonds of the G-bonded fluorinated pyridine XY/HX
complexes (XY=F,, Cl,, C\F; HX=HF, HCL). International Journal of Quantum Chemistry. 114:
869-878. (Scopus)

Siraj N, Grampp G, Landgraf S, Punyain W. 2013. Cyclic voltammetric study of
heterogeneous electron transfer rate constants of various organic compounds in ionic
liquids: Measurements at room temperature. Zeitschrift fur Physikalische Chemie. 227(1):
105-120. (Scopus)
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1.1 S2AUUIUNYIA

Udeye V, Mopoung S. 2015. The production of smokeless charcoal briquettes from
banana peel and banana bunch for household heating. Wulfenia Journal. Austria. 22(2):
454-468. (ISI)

Mopoung S, Udeye V. 2015. Study of lead ion elimination from aqueous solution
in a fixed-bed double column system using longan seed based activated carbon. Carbon-
Science and Technology. 7(3): 19-23. (Scopus)

Mopoung S, Udeye V. 2015. Wood charcoal and wood vinegar production from
mango tree wood by using 3 m3 carbonization dome kiln. International Journal of Applied
Environmental Sciences. 10(5): 1911-1922. (Scopus)

Mopoung S, Udeye V. 2015. Study of lead ion elimination from aqueous solution
in a fixed-bed double column system using longan seed based activated carbon. Carbon-
Science and Technology. 7(3): 19-23. (Scopus)

1.2 52AUBIf

Bubpawan P, Boonphong S, Sriwattanawarunyoo C, Udeye V. 2015.
Characterization of the essential oil and fatty oil from makhwaen fruit (Zanthoxylum
rhetsa (Roxb.) DC. NU. International Journal of Science. 12(1): 1-10. (TCl ngqu 1)

Sirimetawongsa K, Boonpong S, Udeye V, Sriwatanawaranyoo C. 2013. Waxes and
triterpene acids from Lagerstroemia loudonii, NU Science Journal. 10(2): 33-43. (TCl ﬂEjﬂJ
1)
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1.1 S2AUUIUNYIA

Thongsaw A, Chaiyasith WC, Sananmuang R, Ross GM, Ampiah-Bonney RJ. 2017.
Determination of cadmium in herbs by SFODME with ETAAS detection. Food Chemistry,
219: 453-458. (Scopus)

Thongsaw A, Sananmuang R, Ross GM, Chaiyasith WC. 2017. Solidified floating
organic drop microextraction-electrothermal atomic absorption spectrometry for the
determination of trace amounts of lead in water samples, Malaysian Journal of Analytical
Science, 1: 72-81. (Scopus)

Sananmuang R, Chaiyasith WC, Wongjan K. 2017. Adsorption of reactive dyes Red
195, Blue 222 and Yellow 145 in solution with polyaniline-chitosan membrane using batch
reactor. Key Engineering Materials, 751: 713-718. (ISI)

Sananmuang R, Chaiyasith WC, Paroon K. 2017. Adsorption of reactive dye (RB222)
in solution onto chitosan-rice husk ash composite beads cross-linked with glutaraldehyde.
Key Engineering Materials, 751: 719-725. (ISI)

Phetphaisit CW, Yuanyang Si, Chaiyasith WC. 2016. Polyacrylamido-2-methyl-1-
propane sulfonic acid-grafted-natural rubber as bio-adsorbent for heavy metal removal
from aqueous standard solution and industrial wastewater. Journal of Hazardous Materials.
301: 163-171. (Scopus)

1.2 5AUYIA

Thongsaw A, Sananmuang R, Ross GM, Chaiyasith WC. 2016. Solidified floating
organic drop microextraction for the determination of cadmium in water samples by
electrothermal atomic absorption spectrometry. NU. International Journal of Science.
13(1): 1-7. (TCI nqu 1)
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1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Ross S, Yooyod M, Limpeanchob N, Mahasaranon S, Suphrom N, Ross GM. 2017.
Novel 3D porous semi-IPN hydrogel scaffolds of silk serici and poly(N-hydroxyethyl
acrylamide) for derma reconstruction. Express Polymer Letter. 11(9): 719-730. (ISI)

Tuancharoensri N, Ross GM, Mahasaranon S, Topham PD, Ross S. 2017. Ternary
blend nanofibres of poly(lactic acid) polycaprolactone and cellulose acetate butyrate for
skin tissue scaffolds: influence of blend ratio and polycaprolactone molecula mass
onmiscibility, morphology, crystallinity and thermal properties. Polymer International. DOI
10.1002/pi.5393. (ISI)

Yooyod M, Ross GM, Limpeanchob N, Suphrom N, Mahasaranon S, Ross S. 2016.
Investigation of silk sericin conformational structure for fabrication into porous scaffolds
with poly(vinyl alcohol) for skin tissue reconstruction. European Polymer Journal. 81: 43-
52. (Scopus)

Ross S, Mahasaranon S, Ross GM. 2015. Optical clarity, crystallinity and
morphology of ternary blended films of poly(L-lactide)/polycaprolactone/thermoplastic
polyurethane: Effect of molecular weight. Macromolecular Symposia. 354: 76-83. (Scopus)

Ross S, Mahasaranon S, Ross GM. 2015. Ternary polymer blends based on poly
(lactic acid): Effect of stereo-regularity and molecular weight. Journal of Applied Polymer
Science. 132(14): 41780(1)-41780(8). (Scopus)

1.2 5AUYIA

Chusin T, Sandaeng J, lJirakittikool K, Aukusonsomboon S, Mahasaranon S,

Thongprong A. 2017. Vest style breast phantom for practicing in mammography
positioning. Thammasat Medical Journal. 17(3): 1-11. (TCl ngy 1)

Chusin T, Mahasaranon S, Udee N, Yabsantia S, Thongprong A. 2016. The
development of breast phantom for clinical practice in mammography. Srinagarind
Medical Journal. 31(2): 185-191. (TCI ngy 1)




1.3 Afuluseauduiilasnnnisussyudvnis (Proceedings) sEAUuINYIA

Tuanjareansri N, Kumkun P, Ross GM, Mahasaranon S, Ross S. Poly(vinyl
alcohol)/silk sericin electrospun nanofibers: Morphology, crystallinity and functional
groups study. Proceedings: Polymer International Conference of Thailand. June 30-July 1,
2016. Bangkok Thailand; 2016, p. 3043-3048.

Subkaew P, Ross S, Mahasaranon S, Ross GM. Effect of cross-linker structure on

the physical properties of porous hydrogel wound dressings. Proceedings: Polymer
International Conference of Thailand. June 30-July 1, 2016. Bangkok Thailand; 2016, p.
442-447.

Mahasaranon S, Nansu W, Boontha T, Ross S, Ross GM. Rubber foam with natural
fiber waste for improving sound absorption. Proceedings: PACCON 2014 Pure and Applied
Chemistry International Conference. January 8-10, 2014. Khonkaen Thailand; 2014, p. 1004-
1007.

Ross S, Daengmankhong J, Phuangkaew T, Mahasaranon S, Ross GM. Investigation
into the effect of silk sericin structural conformation on the properties of cross-linked
poly(vinyl alcohol)/silk sericin and its application as a porous 3D scaffold. Proceedings:
PACCON 2014 Pure and Applied Chemistry International Conference. January 8-10, 2014.
Khonkaen Thailand; 2014, p. 542-545.

1.4 ARulusieauduiilasnnisussyudunis (Proceedings) s2AUvIA

Nansu W, Boontha T, Mahasaranon S, Ross S, Ross GM. The effect of natural fiber
on sound absorption coefficient for Rubber foam. Proceedings: The 6™ Science Research
Conference. March 20-21, 2014. Chonburi Thailand; 2014, p. 118-123.

2. wauilasunIsanaNsUng

3. AN51/NUNED

4. nasuIvINsludnuazdug W feszhvg Wseuaineessn uwla

5. HAMUNI9ITINTsNSUTYdIAY



vafusasimasunisivinistiedu LilddrunisvasnisAneniiofuusyyt u
AUl uNseLwsIuudnInaaTinualunsRivsuudRsiyARaRse
AR aN19381015 Wunasuniedvanisluseu 5 Ydaunas wazsilsuniugluuy
UTIUIYNTY

(F.AT.ASISH UMIASIUUN)
LWNUBIUTE IRWALNAIUNIITINTG



UILIRATNAIUNIGIBING

%o - #na
(nwlne)  : AdRSY Usenuvnd
(AMM¥189INQY) : Supatra Pratumshat

NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Pratumshat S, Soison P, Ross S. 2015. Mechanical and thermal properties of silane
treated pineapple leaf fiber reinforced polylactic acid composites. Key Engineering
Materials. 659: 446-452. (Scopus)

1.2 52AUBf

Sutthatang T, Wichai U, Wangsoub S. 2013. Halogenated sorbitol derivatives using
as nucleating agent and their effect on orientation of polypropylene fiber. Journal of Metal,
Materials and Magnetic Materials. 1: 1-8. (TCl ﬂEjiJ 1)

1.3 Afuwlussauduiilasnnnisussyudanis (Proceedings) sEAULILNYIA

Pratumshat S, Soison P, Ross S. Silane treated pineapple leaf fiber reinforced
polyactic acid composties: DMA analysis, WAXS and SAXS study. Proceedings: Pure and
Applied Chemistry International Conference 2015. January 21-23, 2015. Bangkok Thailand;
2015, p. 895-899.

Namrach P, Pratumshat S, Ross S. Effect of surface modification of silane coupling
agent on mechanical properties od short natural fiber reinforced poly(E-caprolactone)
composites. Proceedings: Pure and Applied Chemistry International Conference 2015.
January 21-23, 2015. Bangkok Thailand; 2015, p. 803-807.

Soison P, Ross S, Pratumshat S. Mechanical properties of surface modified
pineapple leaf fiber and poly(lactic acid) composites. Proceedings: Pure and Applied
Chemistry International Conference 2014. January 8-10, 2014. Khonkaen Thailand; 2014,
p. 485-488.

Namrach P, Pratumshat S. Oriented crystallization in polycaprolactone using self-
assembly nanofibrils and natural fiber: WAXS and SAXS study. Proceedings: Pure and
Applied Chemistry International Conference 2014. January 8-10, 2014. Khonkaen Thailand;
2014, p. 561-564.



1.4 fRuWluseauduiiasninnisussyudanis (Proceedings) AUy

Pratumshat S, Punneng A, Effect of additives on thermal and mechanical
properties of poly(lactic acid) film, Proceedings: The 8" Science Research Conference. May
30-31, 2016 University of Phayao. p. 163-168.

Makmuang S, Pratumshat S, Effect of sorbitol derivatives on thermal and
mechanical properties of polylactic acid film, Proceedings: The 7 National Science
Research Conference. March 30-31, 2015. Naresuan University.

Soison P, Pratumshat S, Ross S. Effect of surface treatments of pineapple leaf fiber
on tensile properties and morphology of pineapple leaf fiber/polylactic acid composite.
Proceedings: The 5" Science Research Conference. March 4-5, 2013. Phayao Thailand;
2013, p. 46-52.
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1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Deemoon S, Sarin C, Ying G-G, Kritsunankul C, Sriprang S. 2016. Occurrence of
endocrine disrupting chemicals (EDCs) and estrogenic activity in the Nan river, Phitsanulok,
Thailand. Environment Asia. 9(1): 84-91. (Scopus)

Yossathera K, Sriprang S, Suteerapataranon S, Deachathai S. 2016. Antibacterial
and antioxidative compound from Oroxylum indicum. Chemistry of Natural Compounds.
52(2): 311-313. (Scopus)

1.2 52AUYIA

1.3 Afuwlussauduiilasnnnisussyudnnis (Proceedings) SEAULILNYIA

Sriprang N, Sriprang S. NMR relaxation of crude extracts of four various Thai rice
seeds. Proceedings: Pure and Applied Chemistry International Conference 2015. February
9-11, 2016. Bangkok Thailand; 2016, p. 449-452.

1.4 fRuWluseauduiidasninnisssyudanis (Proceedings) sEduvA
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NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Ouypornkochagorn S, Hemavibool K. 2017. The determination of water soluble
protein from natural rubber latex and products by the rapid modified Lowry method.
Srinakharinwirot Science Journal. 33(1): 305-315. (TCI nay 1)

Hemavibool K, Ouypornkochagorn S. 2017. Flow injection spectrophotometric
system for the evaluation of antioxidant capacity. Journal of Research Unit on Science,
Technology and Environment for Learning. 8(2): 172-180. (TCI ng 1)

1.2 52AUYIA

1.3 Afuluseauduiilesnnnisuszyudvanis (Proceedings) sEAUUILNYIA

Ouypornkochagorn S, Hemavibool K, The development of a digestion method for

the cultivated bamboo containing arsenic by a household microwave system. The
8" International Science, Social Sciences, Engineering and Energy Conference. March 15-
17, 2017. Chonburi Thailand; 2017, p. 90-93.

Ouypornkochagorn S, Wichai U. The leaching of copper, chromium and arsenic
from CCA treated bamboo sticks in water and humic acid. Proceedings: Pure and Applied
Chemistry International Conference 2015. January 21-23, 2015. Bangkok Thailand; 2015,
p. 109-112.

Ouypornkochagorn S, Hemavibool K. The extraction of water soluble protein from

rubber latex by household microwave machine. Proceedings: Pure and Applied Chemistry

International Conference 2015. January 21-23, 2015. Bangkok Thailand; 2015, p. 113-116.
1.4 ARulusiearuduiilasninnisussyudunis (Proceedings) s2AuvIA
Phusatien J, Boonthip C, Rutnakornpituk M, Rutnakornpituk B, Ouypornkochagorn

S. Household microwave extraction and determination of phenolic acids and flavonoids
by high performance liquid chromatography. Proceedings: The 6" National Science
Research Conference. March 20-21, 2014. Chonburi Thailand; 2014, p. 196-201.



Thongkam T, Hemavibool K, Namahoot J and Ouypornkochagorn S, Adsorption
of lead from aqueous solution by leonardite. Proceedings: The 9™ Science Research
Conference. May 25-26, 2017. Chonburi Thailand; 2017, p. CH 1-CH 7.
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NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Ross S, Yooyod M, Limpeanchob N, Mahasaranon S, Suphrom N, Ross GM. 2017.
Novel 3D porous semi-IPN hydrogel scaffolds of silk serici and poly(N-hydroxyethyl
acrylamide) for derma reconstruction. Express Polymer Letter. 11(9): 719-730. (ISI)

Tuancharoensri N, Ross GM, Mahasaranon S, Topham PD, Ross S. 2017. Ternary blend

nanofibres of poly(lactic acid) polycaprolactone and cellulose acetate butyrate for skin
tissue scaffolds: influence of blend ratio and polycaprolactone molecula mass
onmiscibility, morphology, crystallinity and thermal properties. Polymer International. DOI
10.1002/pi.5393. (ISI)

Bramhill J, Ross S, Ross GM. 2017. Bioactive nanocomposites for tissue repair and

regeneration: A Review. International Journal of Environment Research & Public Health.
14(66): 1-21. (ISI)
Yooyod M, Ross GM, Limpeanchob N, Suphrom N, Mahasaranon S, Ross S. 2016.

Investigation of silk sericin conformational structure for fabrication into porous scaffolds
with poly(vinyl alcohol) for skin tissue reconstruction. European Polymer Journal. 81: 43-
52. (Scopus)

Ross S, Mahasaranon S, Ross GM. 2015. Optical clarity, crystallinity and morphology

of ternary blended films of poly(L-lactide)/polycaprolactone/thermoplastic polyurethane:
Effect of molecular weight. Macromolecular Symposia. 354: 76-83. (Scopus)

Ross S, Mahasaranon S, Ross GM. 2015. Ternary polymer blends based on poly

(lactic acid): Effect of stereo-regularity and molecular weight. Journal of Applied Polymer
Science. 132(14): 41780(1)-41780(8). (Scopus)

Pratumshat S, Soison P, Ross S. 2015. Mechanical and thermal properties of silane

treated pineapple leaf fiber reinforced polylactic acid composites. Key Engineering
Materials. 659: 446-452. (Scopus)



Ross S, Topham PD, Tighe BJ. 2014. Identification of optically clear, miscible regions
of ternary polymer blends using a novel rapid screening method. Polymer International.
63: 44-51. (Scopus)

1.2 STAUYH

1.3 Anunlusigauiuilasninn1suseyudvinig (Proceedings) sAUUIUIYA

Tuanjareansri N, Kumkun P, Ross GM, Mahasaranon S, Ross S. Poly(vinyl

alcohol)/silk sericin electrospun nanofibers: Morphology, crystallinity and functional
groups study. Proceedings: Polymer International Conference of Thailand. June 30-July 1,
2016. Bangkok Thailand; 2016, p. 3043-3048.

Subkaew P, Ross S, Mahasaranon S, Ross GM. Effect of cross-linker structure on the

physical properties of porous hydrogel wound dressings. Proceedings: Polymer
International Conference of Thailand. June 30-July 1, 2016. Bangkok Thailand; 2016, p.
442-447.

Phewchan P, Ross S, Ross GM. Synthesis and characterisation of
poly(vinylformamide-co-acryloylmorpholine) hydrogels for drug delivery. Proceedings:
Polymer International Conference of Thailand. June 30-July 1, 2016. Bangkok Thailand,;
2016, p. 56-61.

Pratumshat S, Soison P, Ross S. Silane treated pineapple leaf fiber reinforced
polyactic acid composties: DMA analysis, WAXS and SAXS study. Proceedings: Pure and
Applied Chemistry International Conference 2015. January 21-23, 2015. Bangkok Thailand;
2015, p. 895-899.

Namrach P, Pratumshat S, Ross S. Effect of surface modification of silane coupling

agent on mechanical properties od short natural fiber reinforced poly(€-caprolactone)
composites. Proceedings: Pure and Applied Chemistry International Conference 2015.
January 21-23, 2015. Bangkok Thailand; 2015, p. 803-807.

Soison P, Ross S, Pratumshat S. Mechanical properties of surface modified

pineapple leaf fiber and poly(lactic acid) composites. Proceedings: Pure and Applied
Chemistry International Conference 2014. January 8-10, 2014. Khonkaen Thailand; 2014,
p. 485-488.

Mahasaranon S, Nansu W, Boontha T, Ross S, Ross GM. Rubber foam with natural

fiber waste for improving sound absorption. Proceedings: PACCON 2014 Pure and Applied
Chemistry International Conference. January 8-10, 2014. Khonkaen Thailand; 2014, p. 1004-
1007.



Ross S, Daengmankhong J, Phuangkaew T, Mahasaranon S, Ross GM. Investigation
into the effect of silk sericin structural conformation on the properties of cross-linked
poly(vinyl alcohol)/silk sericin and its application as a porous 3D scaffold. Proceedings:
PACCON 2014 Pure and Applied Chemistry International Conference. January 8-10, 2014.
Khonkaen Thailand; 2014, p. 542-545.

1.4 Afuwlussaruduiilasnnnisussyudanis (Proceedings) s2AUvIA

Nansu W, Boontha T, Mahasaranon S, Ross S, Ross GM. The effect of natural fiber
on sound absorption coefficient for Rubber foam. Proceedings: The 6™ Science Research
Conference. March 20-21, 2014. Chonburi Thailand; 2014, p. 118-123.

Soison P, Pratumshat S, Ross S. Effect of surface treatments of pineapple leaf fiber

on tensile properties and morphology of pineapple leaf fiber/polylactic acid composite.
Proceedings: The 5" Science Research Conference. March 4-5, 2013. Phayao Thailand;
2013, p. 46-52.

2. nauildsun1sananstns
3. ANSV/9ieED
Ross GM, Ross S, Tighe BJ. “Chapter 23-Bioplastics: NewRoutes, New Products,” in
Brydson's Plastics Materials, gth ed., M. Gilbert, Ed. Oxford: Butterworth Heinemann, 2016,
p.631-652.

4. NaUIYPINTIUANBILDUY WU HeUseivg wiaeuaT19EIA uula

5. HaUNI9IvIN1snsulyaenu

vafusasimasiunisivinistiedu LilvdrunilevasnsdnsnieFuusuyn 1Ju
auIeATIMsiildFunsweumsnamdninasiisualunsiansauudensliyanasse
AUNLEIN19381015 Wukaun1edvanisluseu 5 Ydeunds uazillsuniuguuuy
USIUYNTY

(WF.AT.a e 50d)
LINUBIUTLIRLAENAINTUNITIVINTG



UILIRATNAIUNIGIBING
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NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 32AUUIUYIA

1.2 3ZAUYA

Suphrom N, Boonphong S, Sutamuang P, Insumrong K, Meesuanthong W,
ltsarangkool P. 2017. Study on volatile components of three Curcuma species by gas
chromatography-mass spectrometry. NU. International Journal of Science. 14 (1): 13-23.
(TCI nqu 1)

Bubpawan P, Boonphong S, Sriwattanawarunyoo C, Udeye V. 2015.

Characterization of the essential oil and fatty oil from makhwaen fruit (Zanthoxylum
rhetsa (Roxb.) DC. NU. International Journal of Science. 12(1): 1-10. (TCI ngy 1)

Sirimetawongsa K, Boonphong S, Udeye V, Sriwatanawaranyoo C. 2013. Waxes and
triterpene acids from Lagerstroemia loudonii, NU Science Journal. 10(2): 33-43. (TCl ﬂq':u
1)

1.3 ARuWluseauduiilasannnisussyudvnis (Proceedings) sEAUuILNYIA

1.4 fuWluseauduiiasinnisussyudanis (Proceedings) AUy

Bubpawan P, Udeye V, Boonphong S. Omega 3-6-9 from makhwaen seed oil.
Proceedings: The 3" National Meeting on Biodiversity Management in Thailand “Biological
and Cultural Diversity: Living in Harmony. June 15-17, 2016. The Impress Nan Hotel
Thailand; 224-229.

Piangpraichom S, Suphrom N, Boonphong S, Prasanphan S. The study of

phytochemical fingerprints and antioxidant activity from Memecylon scutellatum Naudin
leaf. Proceedings: The Congress on Conservation Biological Diversity in Thailand: The 4™
Conference on Taxonomy and Systematics in Thailand. May 23-25, 2014. Phitsanulok
Thailand; 2014, p. 8-14.
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NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Ross S, Yooyod M, Limpeanchob N, Mahasaranon S, Suphrom N, Ross GM. 2017.
Novel 3D porous semi-IPN hydrogel scaffolds of silk serici and poly(N-hydroxyethyl
acrylamide) for derma reconstruction. Express Polymer Letter. 11(9): 719-730. (ISI)

Duangjai A, Suphrom N, Wungrath J, Ontawong A, Nuengchamnong N,
Yosboonruang A. 2016. Comparison of antioxidant, anti-microbial activities and chemical
profiles of three coffee (Coffea arabica L.) pulp aqueous extracts. Integrative Medicine
Research. 5(4): 324-331. (Medline/Pubmed)

Srivilai J, Khorana N, Waranuch N, Wisuitiprot W, Suphrom N, Suksamrarn A,
Ingkaninan K. 2016. Germacrene analogs are anti-androgenic on androgen-dependent
cells. Natural Product Communications. 11(9): 1225-1228. (Medline/Pubmed)

Yooyod M, Ross GM, Limpeanchob N, Suphrom N, Mahasaranon S, Ross S. 2016.
Investigation of silk sericin conformational structure for fabrication into porous scaffolds
with poly(vinyl alcohol) for skin tissue reconstruction. European Polymer Journal. 81: 43—
52. (Scopus)

Srivilai J, Khorana N, Waranuch N, Suphrom N, Ingkaninan N. 2014. Conformational
analysis of an anti-androgenic, (E,F)-8-hydroxygermacrene B, using NOESY and dynamic
NMR spectroscopy. Bioorganic and Medicinal Chemistry Letters. 24(15): 3526-3529.
(Scopus)

1.2 5AUYIA

Suphrom N, Sonyot W, Insumrong K, Sawangsup P, Sutamuang P, Ingkaninan K.
2017. GC-MS analysis and in vitro anti-androgenic activity of Kaempferia rotunda Linn
extract. Naresuan University Journal: Science and Technology. 25(4): 34-43. (TCI nay 1)

Kidruangphokin M, Pranee U, Suphrom N, Boonphong S. 2017. Chemical
constituents of Zingiber ligulatum Roxb. NU. International Journal of Science. 14(2): 9-18.
(TCI nqu 1)



Suphrom N, Boonphong S, Sutamuang P, Insumrong K, Meesuanthong W,
[tsarangkool P. 2017. Study on volatile components of three Curcuma species by gas
chromatography-mass spectrometry. NU. International Journal of Science. 14 (1): 13-23.
(TCl g 1)

1.3 Afuluseauduiilesnnnisuszyudvinis (Proceedings) sEAULILNYIA

1.4 ARuluseauduiilasninnisussyudanis (Proceedings) s2AUvIA

Piangpraichom S, Suphrom N, Boonphong S, Prasanphan S. The study of
hytochemical fingerprints and antioxidant activity from Memecylon scutellatum Naudin
leaf. Proceedings: The Congress on Conservation Biological Diversity in Thailand: The 4™
Conference on Taxonomy and Systematics in Thailand. May 23-25, 2014. Phitsanulok
Thailand; 2014. p. 8-14.
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(nM¥199ngw) : Orawan Kritsunankul

NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

1.2 52AUYIA

Boonmalai A, Jakmunee J, Kritsunankul O. 2015. Simultaneous determination of
methanol and ethanol residues in biodiesel by a simple headspace single-drop
microextraction and gas chromatography with flame ionization detection. Naresuan
University Journal Science and Technology. 23(3): 109-119. (TCI ngu 1)

Kritsunankul O. 2013. On-line dialysis system coupled to analytical methods for

the determination of low molecular weight organic acids in wine. Srinakharinwirot
University Journal Science and Technology. 5(9): 111-130. (TCI ngy 2)
1.3 Anunlusigauduilasninn1suseyudvinig (Proceedings) sAUUIUIYIA

1.4 AnuWluseauduilasninnisuseyuivinig (Proceedings) s2auYIf

Kritsunankul O, Boonseng B, Chotima C, Pramote B, Panchana K

Spectrophotometric determination of Zn(ll) ion with a synthetic Schiff base of 4-chloro-2-
(quinolin-8-yliminomethyl)-phenol.  Proceedings: PACCON 2017 Pure and Applied
Chemistry International Conference. February 2-3, 2017. Bangkok Thailand; 2017, p. 144-
149.

Boonseng B, Kritsunankul O, Chotima R, Pramote B, Seehawong S. Application of
a synthetic Schiff base of 4-bromo-2-(quinolone-8-yliminomethyl)-phenol in ethanol for
the determination of Zn(ll) by spectrophotometric method. Proceedings: PACCON 2017
Pure and Applied Chemistry International Conference. February 2-3, 2017. Bangkok
Thailand; 2017, p. 150-155.



Thapseang S, Jakmunee J, Kritsunankul C, Kritsunankul O. 2014. Evaluation of a
rapid sequenced aspiration flow analysis using an on-line UV photooxidation and a
potassium permanganate based reaction for the determination of chemical oxygen
demand. Proceedings: The 40" Congress on Science and Technology of Thailand (STT40).
December 2-4, 2014. Khonkaen Thailand; 2014, p. 143-148.
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NA9IUNIIVINTG
1. UNANNAIYINIS/UNANUIFENRANUN
1.1 STAUUIUIYIR
1.2 STAUBIH
Imkum Putkham A, Tanpaiboonkul N, Ladhan S, Chaiyadhet Y, Sukaranandana K,

Putkham A. 2017. Characterization of thermal and mechanical propertyof latex foam

rubber mixed with silica aerogel-filler. Rajabhat Journal of Sciences, Humanities and Social
Sciences. 18(2): 267-277. (TCl ngqu 1)

Imkum A, Putkham A. 2014. Synthesis and characteristics of calcium oxide as a
catalyst in biodiesel production. Naresuan University Journal: Science and Technology.
22(3): 29-46. (TCl ngy 1)

1.3 Afuwluseauduiilesnnnnisuszyudvnis (Proceedings) sEAULILNYIA

Pornchai T, Imkum A, Putkham A. Effect of calcination time on physical and
chemical properties of CaO-catalyst derived from industrial-eggshell wastes. Proceedings:
The 7™ International Conference on Science, Technology and Innovation for Sustainable
Well-Being (STISWB VII). July 30-August 2, 2015. Nakhon Pathom Thailand; 2015, p. 231-
236.

1.4 fuWluseauduiiasnnnisussyudvnis (Proceedings) iUy

Punsombut P, Putkham A, Imkum A. Preparation of carbon-silica composite
aerogel via facile and environmental friendly method. Proceedings: The 10"
Mahasarakham University Research Conference. September 11-12, 2014. Mahasarakham
Thailand; 2014, p. 39-44.

Keawkhun K, Putkham A, Imkum A. Synthesis and Charaterisation of nanoporous
metal-organic framework aerogel composite. Proceedings: The 10 ™ Mahasarakham
University Research Conference. September 11-12, 2014. Mahasarakham Thailand; 2014,
p. 105-110.
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NAIIUNINIVINTG
1. UNAMNATINMT/UNANITBTRRLN
1.1 S2AUUIUIYIA
Boonleu S, Sirikulkajorn A, Chainok K. 2015 . Crystal Structure of Bis[l-

methoxy(pyridine-2 - ylmethanolato- K> N,0:Olbis[chloridocopper()]. Acta Crystallo-
graphica Section E. 71: 44-45. (Scopus)

Natarajan R, Bridgland L, Sirikulkajorn A, Lee JH, Haddow MF, Magro G, Ali B,
Narayanan S, Strickland P, Charmant JPH, Orpen AG, McKeown NB, Bezzu CG, Davis AP.

2013. Tunable porous organic crystals: Structural scope and adsorption properties of

nanoporous steroidal ureas. Journal of American Chemical Society. 135: 16912. (Scopus)

1.2 52AUYIA

Sirikulkajorn A, Singhapha K, Khamoad S, Punyain W, Tomapatanaget B. 2017.
Cholic acid based anion receptor containing NH-carbamosulfonamide binding units. KKU
Science Journal. 45(2): 262-275. (TCl nau 1)

1.3 Afuwluseauduiiesnnnsuszyndvnnis (Proceedings) sfuuINYIA

1.4 fRuWluseauduiiasannnisssyudvnis (Proceedings) iUy

Kunchonchot W, Muangsri S, Buthdee S, Sirikulkajorn A. A naked-eye fluoride
sensor from carbazole containing toluenesulfonylurea. Proceedings: The 40" Congress on
Science and Technology of Thailand. December 2-4, 2014. Khonkaen Thailand; 2014, p.
206-211.
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NAIIUNIIVINTG
1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Prai-In Y, Boonthip C, Rutnakornpituk B, Wichai U, Montembault V, Pascual S,
Fontaine L, Rutnakornpituk M. 2016. Recyclable magnetic nanocluster crosslinked with
poly(ethylene oxide)-block-poly(2-vinyl-4,4-dimethylazlactone) copolymer for adsorption
with antibody. Materials Science and Engineering C. 67: 285-293. (Scopus)

Ngamdee P, Wichai U, Jiamyangyuen S. 2016. Correlation between phytochemical
and mineral contents and antioxidant activity of black glutinous rice bran, and its potential
chemopreventive property. Food Technology and Biotechnology. 54(3): 282-289. (Scopus)

Meerod S, Rutnakornpituk B, Wichai U, Rutnakornpituk M. 2015. Hydrophilic
magnetic nanoclusters with thermo-responsive properties and their drug controlled
release. Journal of Magnetism and Magnetic Materials. 392: 83-90. (Scopus)

Jankeaw R, Rodkate N, Lamlertthon S, Rutnakornpituk B, Wichai U, Ross G,
Rutnakornpituk M. 2015. Smart carboxymethylchitosan hydrogels crosslinked with poly(N-
isopropylacrylamide) and poly(acrylic acid) for controlled drug release. Polymer Testing.
42: 26-36. (Scopus)

Theppaleak T, Rutnakornpituk B, Wichai U, Vilaivan T, Rutnakornpituk M. 2013.
Magnetite nanoparticle with positively charged surface for immobilization of PNA and DNA.
Journal of Biomedical Nanotechnology. 9: 1509-1520. (Scopus)

1.2 52AUYIA

1.3 ANunlusgauiuilasninnisuseyuivinig (Proceedings) sAULIUIYA

1.4 ANuWlusguiuilasnnn1suseyuivIng (Proceedings) 52Uy
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Acta Crystallogra-phica Section C: Structural Chemistry. 72: 960-965. (Scopus)
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isonicotino-hydrazide. Acta Crystallographica, Section E. 72: 980-983. (Scopus)
Sansee A, Kamphan A, Traiphol R, Kielar F. 2016. Embedding luminescent iridium

complex into polydiacetylene vesicles as a means of development of responsive
luminescent system for imaging aapplications. Colloids and Surfaces A: Physicochemical
and Engineering Aspects. 497: 362-369. (Scopus)

Chainok K, Khemnthong P, Kielar F, Zhou Y. 2016. Crystal structure of a mixed -
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three-dimensional fcu topology. Acta Crystallographica Section E. 72(1): 81-87. (Scopus)
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1067-1069. (Scopus)
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of the Eulll/Eull redox properties of complexes with potential MRI ligands. European
Journal of Inorganic Chemistry. 18: 3217-3223. (Scopus)
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Mopoung S, Sriprang N, Namahoot J. 2014. Sintered filter materials with controlled
porosity for water purification prepared from mixtures with optimal ratio of zeolite,
bentonite, kaolinite, and charcoal. Applied Clay Science. 88-89: 123-128. (Scopus)
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Tuancharoensri N, Ross GM, Mahasaranon S, Topham PD, Ross S. 2017. Ternary
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onmiscibility, morphology, crystallinity and thermal properties. Polymer International. DOI
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Bramhill J, Ross S, Ross GM. 2017. Bioactive nanocomposites for tissue repair and
regeneration: A Review. International Journal of Environment Research & Public Health.
14(66): 1-21. (ISI)

Thongsaw A, Chiyasith WC, Sananmuang R, Ross GM, Ampiah-Bonney RJ. 2017.
Determination of cadmium in herbs by SFODME with ETAAS detection. Food Chemistry.
219: 453-458. (ISI)

Thongsaw A, Sanamuang R, Ross GM, Chaiyasith WC. 2017. Solidified floating
organic drop microextraction-electrothermal atomic absorption spectrometry for the
determination of trace amounts of lead in water samples. Malaysian Journal of Analytical
Sciences. 21(1): 72-81. (Scopus)

Yooyod M, Ross GM, Limpeanchob N, Suphrom N, Mahasaranon S, Ross S. 2016.
Investigation of silk sericin conformational structure for fabrication into porous scaffolds
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Rutnakornpituk M. 2015. Smart carboxymethylchitosan hydrogels crosslinked with poly(N-
isopropylacrylamide) and poly(acrylic acid) for controlled drug release. Polymer Testing.
42: 26-36. (Scopus)
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International Conference of Thailand. June 30-July 1, 2016. Bangkok Thailand; 2016, p.
442-447.
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Polymer International Conference of Thailand. June 30-July 1, 2016. Bangkok Thailand,;
2016, p. 56-61.
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fiber waste for improving sound absorption. Proceedings: PACCON 2014 Pure and Applied
Chemistry International Conference. January 8-10, 2014. Khonkaen Thailand; 2014, p.
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PACCON 2014 Pure and Applied Chemistry International Conference. January 8-10, 2014.
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