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3. Fwuniiein laseasamangas $183971 A1B5UIETIEIYT UASULHUNNTANYT
3.1 Suuniieinsuaaeanangns Lideundt 36 viuaenn

3.2 Inseaianangns

n. Aven laitioann 24 wehn
- duuun 2 WUIBAA
- Gynendnu 16 wiwin
- Avueniden laitleandn 6 YAvelhly
%, ngridnud laitioani 12 wiiwhn
3.3 5187391
n. 3wen laldeenan 24 Wwhe
- dun 2 wiehnn
01442597 dunun
(Seminar)
- AvnendiAu 16 nuein

01442511 wwiAnewIneIN1sianuily
(Concepts of Nanomaterials Science)
01442512*  msduaTIziuaeninnssuianuily
(Synthesis and Fabrication of Nanomaterials)
01442513*  puvwarIAnTLazIaUNamansvaeTanuIly
(Thermodynamics and Kinetics of Nanomaterials)
01442514 lnssaisuazauifvesian
(Structure and Properties of Materials)
01442516*  wnrldunmsidouagimumeianluningnaivnssy
(Trends in Materials Research and Development
in Industrial Sector)
01442521 nsiintestiodugauasmsiinneidnvaziamevesian
(Advanced Instrumentation and Characterization of
Materials)
01442591 5eilgUTTITe g siaguily

(Research Methods in Nanomaterials Science)

* g3 nUntug

** 59839 S UUe
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3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(1-0-2)

3(2-3-6)

1(1-0-2)
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- Awieniden laitloanin 6 wihein

01442515 ANUUaBAABTUURNS 1(0-3-2)
(Practical Safety)

01442522 nsUssendveiiadulasaseuluianmians 3(3-0-6)
(Application of Synchrotron Technique in Materials
Science)

01442523 JANIIALBLANATOULAZNITIATIEN 3(3-0-6)
(Electron Microscopy and Analysis)

01442524 mﬁtmwﬁ%quaqmﬂﬁﬂiwimhamﬂﬁﬁuﬁ'g 3(3-0-6)
(Advanced Characterization of Surface Photovoltage
Technique)

01442531 FanunludusuIngrmansdanw 3(3-0-6)
(Namomaterials for Bioscience)

01442532 Tannwlaseainunly 3(3-0-6)
(Nanostructured Biomaterials)

01442541 wodwailanaisunludmiuanamnssy 3(3-0-6)
(Nanostructure Polymer for Industry)

01442542 nsanwUsnediesuas Tanuilulaglised 3(3-0-6)
(Medification of Polymer and Nanomaterial using Radiation)

01442543 nsdaAsIzRneRINeIADARBYA 3(3-0-6)
(Synthesis of Colloidal Polymer)

01442544 WoRllooNRTLY 3(3-0-6)
(Smart Polymer)

01442551 1955 TUYIRUAL DT UATIER 3(3-0-6)
(Natural and Synthetic Rubbers)

01442552 niluasHANdue 107195550 A 3(3-0-6)
(Chemistry and Physics of Natural Rubber)

01442561 IWlmnamsnd 3(3-0-6)
(Photovoltaics)

01442562 Faquilufasai 3(3-0-6)
(Semiconductor Nanomaterials)

01442563 aunsniBidnvIetindanuz et 3(3-0-6)

(Solid State Electronic Devices)



20

01442596 L'%EJQLQW’ISWN?JV]EJ’]ﬂ’]i:JJE‘{G}u’]IU 1-3

(Selected Topics in Nanomaterials Science)

01442598 Joyy e

13

(Special Problems)

Y. INLIUNUS
01442599 Inginus
(Thesis)

laitiaenin 12 YRR
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3.4.2 v /nguiv/seivlunangasiilaaauliinne/niaiv/mangniau

wingnsuUsveyauitadio awivninenisiaguily

01442511
01442515
01442516
01442522
01442523
01442524
01442541
01442543
01442544
01442551
01442552
01442561
01442563

wIARAIng NS IanuIly
AuUaeadu@sUfURNS
wwliunsideuazimuinisianlunipenaimnssy
nmsUssyndineiladulsaseuluianmans

qavsIAUDIANATOULAENNTIATIEN

m3nTeiugueamedelnlahamaiiiui
wodlueslassaiaunludmivgnanurnssy
MIALATITVINDALUDSADARDYA
nofleioansey
S9E5TUVRALATE T UATIEN
WwillasAENdv098195550A
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3.5 A19UNYS18IU
a P~ o a Y
3.5.1 e dusnaivivamangns

01442511%  WnArAIeINTianuily 3(3-0-6)
(Concepts of Nanomaterials Science)
umdInginisiaquilukazunlumalulad wan13siniulinIoufy
araudunad areudulis moudunen wanmearu Insaasnusuain
audfiniana neaudeu nelwi nawlmédn mauas nsissufisenves
Fanulu Yaquiludugedmiunslfaumsimundanu Sidnmselind 4,
MU LNBATNTIY LazAndey
Introduction to nanomaterials science and nanotechnology.
Quantum confinement effect. Quantum well, quantum wire and
quantum dot. Tunneling effect. Geometric structures. Mechanical,
thermal, electrical, magnetic, optical, catalytic properties of

nanomaterials. Advanced nanomaterials for energy, electronics,

biomedicine, agricultural and environmental applications.

01442512%  msduATIzvikasninnssu TanuIly 3(3-0-6)
(Synthesis and Fabrication of Nanomaterials)

msdunseiianuilu Jasleuia Jaandsnsu nsruiun1slea-iaa wed
welswtu kasn1esed ndanssuuarn1suszyne

Syntheses of nanomaterials. Hybrid materials. Porous materials.
Sol-gel, polymerization and radiation processes. Fabrications and

applications.

** 51erUTulse
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01442513*  gruuwaransuazIaunarmansvasiagulu
(Thermodynamics and Kinetics of Nanomaterials)
ngUetaMMNaAans Andguunamaniuazauduiusnisguwna
fand gauvnamansvasiiuia guvnamansadd guuwamaniunly
utunwignie Usngnisalvuddutanuilu mswdsuigae nsdifnwm
Laws of thermodynamics. Thermodynamic potential and
thermodynamic relation. Thermodynamics of surface. Statistical
thermodynamics. Nanothermodynamics. Phase diagram. Transport

phenomena in nanomaterials. Phase transition. Case studies.

01442514  lassainuazautivesian 3(3-0-6)
(Structure and Properties of Materials)
1AS9A3N199EARULALNUSETENINDEADN LAssasHvadlanzlazies1dn

fndl ausnsaemazaufin Anuduiusseninngudiginazlassadiandn

u
P

Tnssadaganie Tnssadrevemeiiwes audfivesiagiineades anuduius
sewindlasaainuasauUfvesdan

Atomic structure and interatomic bonding. Structure of metals and
ceramics. Defect. Two and three dimensional symmetry. Relationship
between space group and crystal structure. Microstructure. Structures
of polymer. Related properties of materials. Relationship between

structure and properties of materials.

* 51eivUTuls



01442515

01442516*

ANUUARANYTUHURNTS
(Practical Safety)

wdnnseumaaeasedsufuing arudsduiesfudnns ans
novaussiennzandu nsUssiiumudss msdanisansieiidunsie
asuvansiaduaznsiaiu mavaifuuagnisiiovends  n1sUFoRnTs
aeldussenmdesdeinduenduazinainvia

Principle of practical safety. Risks in laboratory. Emergency response.
Risk assessment. Handling of hazardous chemicals. Chemical inventory
and storage. Storage and disposal of waste. Practical work under inert

atmosphere with glove box and Schlenk technique.

wwaltunsidenasiaumaianiuningaamns sy

Trends in Materials Research and Development in Industrial Sector)

a4 v

WNTFINEREANTIILaEMIBURAeITes nsruIunsiugaavngsy

'
o

hedesivian wunldunsidemedan Jagdebuuwasimaluladditen
Industrial standard and related agencies. Processes in material
related industry. Materials research trends. Sustainable materials and

green technologies.

* s3I Un bl
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m's’lfift,ﬂ%aﬁa%uq@LLaxmi‘imeaﬁﬁnwmmammaﬁaﬂ

(Advanced Instrumentation and Characterization of Materials)
wdnnsldiag eadlouaznisiinsvidnvuzianizeesidan malanis

fenm MsiEeauuidiond awninsalnUnisgandussdiond awnlasaln

L | L3

Tnledidnnsauniesediond dunssaaninsalnd sauruaninsalnd
dansthiletannazididaaiunlnsalnd vigeasawudaiuninsalnd
unaaUningsiuns durdesuunudnslonuud MsinTziigenLseu
Principles of instrumentation and materials characterization.
Imaging techniques. X-ray diffraction. X-ray absorption spectroscopy. X-
ray photoelectron spectroscopy. Infrared spectroscopy. Raman
spectroscopy. UV-Vis spectroscopy. Fluorescence spectroscopy. Mass

spectrometry. Nuclear magnetic resonance spectroscopy. Thermal

analysis.

msUssendmailadulasnseuluianmans
(Application of Synchrotron Technique in Materials Science)
wasiulnsmsou msldindeadouaznisuszynduasdulasnsou ns
TengiesAUszneunmuaiiuarlasiadnvesian (assairgania lassaing
szavuilu Taseadeseavesnonlundnvesudnarvesudsedugiu) As
TreiBinunuasliaUiina nsaiininlaseEsne 3 4
Synchrotron radiation. Instrumentation and applications of
synchrotron radiation. Chemical and structural analysis of materials
(microstructures, nanostructures, atomic structures of crystalline and
amorphous solids). Qualitative and quantitative analysis. Visualization

of 3D structure.
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01442531

qanssAUBLANAsaULAENITIATIVN
(Electron Microscopy and Analysis)

walaneganssaldianaseu dunsiservesdianaseuiudiegna nns
Aevurasdidnaseu ndesganssmididnasounuudeaiy uazndes
qanssAuBlanasauluUdInsIn MsTnseinanilasmatinganssad
inasouuazinaiaduiiiendos

Electron microscopic techniques. Interaction of electron and
specimen. Electron diffraction, transmission electron microscope and
scanning electron microscope. Chemical analysis using electron

microscopy and related techniques.

manszitugsanadalilihamaiiiui;

(Advanced Characterization of Surface Photovoltage Technique)
mq‘ufjLLawé‘nmwmIﬂmiﬁam%ﬁﬁuﬁa ALLANG 13T Ng LN

saumesEwinlanzansiln n1sdsuwUasauunndsuesdngliiisoosds

dlosmnlelnadiiuin Jvnmaeiesio mslienesitugauasmaussynd
Theory and principle of surface photovoltage. Contact potential

difference (CPD) between two metals junction. Change of CPD by a

surface dipole. Instrumentation. Advanced analysis and applications.

Fanuiludwiuinermansdanm
(Nanomaterials for Bioscience)

Faquiludmdudansratanisdanim nsuseynd §ed awadon nns
USudgenssuaunsmaneasnssusaedaquily Jaauiludmivinemans
n150 15 FaquiluleBininuazindvnssy Jaquiluluiminssudi
nsunndduunisitadunasnsinemianisunnd Fagunlufdileddy
waINUaY

Nanomaterials for biosensors. Environmental applications.
Improvement of agricultural process by nanomaterials. Nanomaterials
for food science. Biological and pharmaceutical nanomaterials.

Nanomaterials in biomedical engineering for medical diagnosis and

therapy. Multifunctional nanomaterials.
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[

TanTanmlasaasnaulu
(Nanostructured Biomaterials)

=l 4

Tanurlud Wlusudugdiaimuarnisunnd audd n1siasiey

a I~ v a ada

Fnwzianiz UfATewesdataniuadiiaiidudniu msunnaaisves
Faoludandondanmuasnsuszynd

Nanomaterials used in biology and medical fields. Properties,
characterizations, and host reaction to biomaterials. Degradation of

materials in biological environment and applications.

wodweslassasaunludmivenamnssy
(Nanostructure Polymer for Industry)

inedweduazn1sdunsiey ndanssuvosnedineslasasieunly
duiABInen eeInadmesauALI Y NMTIATIERANYULIANILYBINDE
woaslassadreunly nssurunisdugunedinesuasnisussgnddimsu
NANNTIY m'ﬂlmaﬁ'lﬁam'iwﬁmazmwgmam%‘imn‘smﬁyu

Polymer chemistry and synthesis. Fabrication of nanostructured
polymer. Physical properties of nanosized polymer. Characterization of
nanostructured polymer. Polymer processing and applications for

industry. Up scaling process and fundamental engineering economy.
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01442543

nmannulswedwesuar Tanululaglysed
(Modification of Polymer and Nanomaterial using Radiation)
furidasdnldlunisdaulsnediuesuas Yanuilu Sunsisetvessed
duwimanlaihuareynaifiussglunedines wilssdlunedmesiazssuy
ansazanenn navesdiddenediues maanedwesmaianediuesiuuse
fs msuanaaenanifeulosvinuvemedimesinonstmiviaessd nannssu
medadvasianuilugunediueiuaznisussene

Radiation sources used in polymers and nanomaterials
modification. Interactions of electromagnetic radiation and charged
particles in polymers. Radiation chemistry of polymers and aqueous
system. Effects of radiation on polymers. Polymerization, grafted
copolymerization, polymeric degradation and cross-linking by radiation
induction. Radiation fabrication of polymer-based nanomaterials and

applications.

NI&UATILVINDANDIADEADER
(Synthesis of Colloidal Polymer)

Silatunefiwelswdu @fiosnmusireansed dURIATEIV0IBYAINA
ADAABYA NITWIANYULIANILVDINDA LD ADARBIARNI1ULNATANE B4
JanTsALBIANATOU N1INTLTITRILAT LALN1TIAA DUNYDIBUAIA N5
Ussgndnediasroanpaniaznisnnusiivamediuesaoaaenn

Emulsion polymerization. Colloidal stability. Interaction between
colloidal particles. Characterization of colloidal polymer by electron
microscope, light scattering and particle movement. Applications of

colloidal polymer and surface modifications of colloidal polymer.
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WodlleIeaasey
(Smart Polymer)

NTIMUNUTZLNYUAZLAT U INDALNBS 9903 8Y N1T0DNLUVLAZNNT
dunsizvinedwesdaaies wedwessaniuzlugunsaifidnnsednuasinin
fin Jaanedweslunsdunreniluaiiduniduaznisnsaujisen Jandawed
wosdusumaluladiinmuaznisunng

Classification and chemistry of smart polymers. Smart polymer
design and synthesis. Smart polymers in electronic and photonic

devices. Polymeric materials in organic synthesis and catalysis.

Polymeric materials for biotechnology and medicine.

YNEIIVIALAZ 1S UATISU
(Natural and Synthetic Rubbers)

ANMUAIA DB TTLYR YT avAUsznau 1Aseadis uazautRvesng
5ITUYIA N15ARUUTENETINYA sllnuasauiRveee1edunsiey n1s
duansuasnisudssven

Significance of natural rubbers. Types, composition, structure and
properties of natural rubbers. Modification of natural rubbers. Types
and properties of synthetic rubbers. Synthesis and processing of

rubbers.

LASlLaz AN 1E7195TTUYIRA
(Chemistry and Physics of Natural Rubber)
laseguuaglaseadaluanavessusssud Ujnseaillugnesssued
MsdaATILRENT AMLUANFNITENINEsATLAYEan Madeuleadiinye
874 nouaamnanansdmivens andAnguilanvasens audidnaiuy
anmduazIUUNATNYDI81
Conformation and molecular structure of natural rubber. Chemical
reactions in natural rubber. Synthesis of rubbers. Difference of raw and
cured rubbers. Crosslinking of rubbers. Thermodynamic theory for
rubber. Viscoelastic properties of rubber. Static and dynamic

mechanical properties of rubber.
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lpeamdnd
(Photovoltaics)

@

wanuazimaluladvaddnladeamdnd Jaquazgunsal MIyYsINIg
2 as 2 J a ¢ o o a
Augszavuily Tassaseunlunasiiuis n1suszgndaumaluladids
uaaefing
Principles and technology of photovoltaics. Materials and devices.
Integration of nanoscale, nan ostructures

and surfaces. Application in solar technology.

|
=

FanunTundni
(Semiconductor Nanomaterials)

autRvesanshsiiuar fanuluising Taswaauaundsau adfans
Aasatn nsdneloulsequagndany NTEUIUNTUNTVBINIME ASEUIUNG
N3eid1 MIgaAnduLarazyiouBuas anmilvii e

Properties of semiconductor and semiconductor nanomaterials. Energy
band structure. Semiconductor statistics. Charge and energy transport. Carrier

diffusion process. Scattering process. Optical absorption and reflection.

Photo-conductivity.

aunsalBidnnseiindanuz el
(Solid State Electronic Devices)

gUnsaididnnsedindansisiann wmeadiuAvluansiising malulad
Fanou sousolanzansf s soedaRidu nszualusosraf iy
nudamasaulwivioma gunsallnlndidnnsefinduaznisiases
nsslfnwluianuily

Semiconductor electronic devices. Excess carriers in
semiconductor. Silicon technology. Metal-semiconductor junction. pn
junction. Current in pn junction. Field-effect transistors (FET).
Optoelectronic devices and characterizations. Solar cells Case study in

nanomaterials.
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01442597

01442598

seileuIFITemeinennsiaguily
(Research Methods in Nanomaterials Science)
winuarsvideuisifemeinenisianuilu msinszitymie
fnuaiadanuiss nsnusmdoyaiion1saunumside nsivun
fogrslazinailn N1531ATIER NTUaNa wazn153TINANTITYE N3
Fvisenuionisiiauslumsussyaasnsafiu
Principles and research methods in nanomaterials science,
problem analysis for research topic identification, data collection for
research planning, identification of samples and techniques. Analysis,
interpretation and discussion of research results; report writing for

presentation and publication.

FouaNIENIINgINITianunly
(Selected Topics in Nanomaterials Science)
Fauawzmainginisiaquiluluseaudigayiin Mdedendivundag
luusiaznAnIsANE
Selected topics in nanomaterials science at the master’s degree

level. Topics are subject to change in each semester.

GO
(Seminar)
nsuausLazeiUseiitefiuraulansineimstanuiluluseu
Y3yeyln
Presentation and discussion on current interesting topics in

nanomaterialsscience at the master’s degree level.

Uy e
(Special Problems)
nsAnwAuaimeIne N sTaguiluseaulTygilnuaziseuiteadeoy
Jusenu
Study and research in nanomaterials science at the master’s degree

level and compile into a written report.
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Uy 1-3

(Special Problems)

=

nsAnwAuAImIeIne N siaguilussaudigyilniarifeuisoatou
Wuseau
Study and research in nanomaterials science at the master’s

degree level and compile into a written report.

Inenfinus 14

(Thesis)
NWeluseiuiyyinuarSouEoadouivinendnus

Research at the master’s degree level and complie into a thesis.

o <
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Introduction to nanomaterials science and
nanctechnology. Quantum confinement effect.
Quantum well, quantum wire and quantum dot.
Tunneling effect. Geometric structures.
Mechanical, thermal, electrical, magnetic,
optical, catalytic properties of nanomaterials

and applications.
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Intreduction to nanomaterials science and
nanotechnology. Quantum confinement effect.
Quantum well, quantum wire and quantum dot.
Tunneling effect. Geometric structures.
Mechanical, thermal, electrical, magnetic,
optical, catalytic properties of nanomaterials.
Advanced nanomaterials for energy, electronics,
biomedicine, agricultural and environmental

applications.
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Laws of thermodynamics. Thermodynamic
potential and thermodynamic relation.
Thermodynamics of surface. Statistical
thermodynamics. Nanothermodynamics. Phase
diagram. Transport phenomena in

nanomaterials. Phase transition.
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of Star-Shaped Polycaprolactone on Structure-Properties Relationship
of Chitosan-Based Networks via Urethane/Urea Linkage. Journal of

Applied Polymer Science. 141(14): €e55191: 1-13. (Scopus)
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Barley Uptake of ZnO Nanoparticles Enhanced by Arbuscular
Mycorrhizal Fungi: Implications for Biomarker Systems. Journal of

Molecular Liquids. 386: 122496: 1-6. (Scopus)
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Characterization of Copper/Cobalt Sulfides Catalyst on Nickel
Substrate with Enhanced Monopersulfate-Activated Degradation of
Industrial Dyes. Environmental Nanotechnology, Monitoring &

Management. 20: 100882: 1-17. (Scopus)
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Silica using GPTMS and Sulfenamide Accelerator. Polymers. 14(9):
1767: 1-14. (Scopus)
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Film Strips to Extend the Shelf Life of Fruits: Multibranched PLA-
Gallic Acid as an Antioxidant/Oxygen Scavenger in a Case Study of
Bananas (Musa AAA group). Journal of Food Engineering. 364;
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LAlAT99183%7 (Course Outline)
1) Material Industries

- Industrial standard of materials

- Processes in material-related industry
2) Materials research trends in the industrial sector |
3) Materials research trends in the industrial sector lI
4) Materials research trends in the industrial sector lll

5) Sustainable materials and green technologies
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LA1lAT9918391 01442511 wurAaiUIMEINSTaguIly

wWlAse5183%1 (Course Outline) Sruudalusussens
1) Nanomaterials science and nanotechnology 3

2) Fundamentals of Nanophysics 6
3) Nanostructured materials 3
4) Nanomaterials properties 15

4.1) Electrical properties

4.2) Magnetic properties

4.3) Mechanical properties

4.4) Thermal properties

4.5) Optical properties

4.6) Catalytic properties
5) Carbon nanomaterials :
6) Polymeric nanomaterials 3

7) Applications of nanomaterials and nanotechnology

7.1) Energy

- Solar cells 3

- Supercapacitors 15

- Batteries 1.5
7.2) Electronic devices 3
7.3) Biomedicine 1
7.4) Food and agriculture 1
7.5) Environment 1

574 45
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ilAses1edun 01442512 Msdaassinasnannssuiaguily

WlAT95183%7 (Course Outline) Frunudalusussens
1) Polymer synthesis 3
1.1) Condensation polymerization
1.2) Addition polymerization
2) Advanced in radical polymerization — Controlled/living radical polymerization
3) Polymeric nanomaterials
4) Basic radiation physics and chemistry for nanomaterials synthesis and fabrication

5) Radiation techniques for polymer nanostructure synthesis

w W W W W

6) Nanostructured fabrication and applications using irradiation
6.1) Nanoporous material
6.2) Nanohollow tube
6.3) Nanowire
6.4) Nanoparticles
6.5) Nanogel
7) Synthesis of nanomaterials by sol-gel process 6
8) Synthesis of hybrid materials 4.5
9) Synthesis of porous materials 4.5
10) Synthesis of colloidal semiconductor nanostructure 6
10.1) Quantum dots
10.2) Quantum wires
10.3) Quantum sheets
11) Micro- and nanofabrication technology 6
11.1) Lithography
11.2) Thin-film deposition and doping
11.3) Etching
11.4) Substrate bonding

11.5) MEMS (Microelectromechanical systems)

39
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LAlAS9371873%7 (Course Outline)

1) nuaamaslulauniing

2) loulnst

3) Handumaneslulauniinduazaudunusiunda
4) gruvnamaniuily

5) gauvnamansuazaunamanivosufiseiadl
6) qmwwamam%‘uaqﬁuﬁa

7) uWwunIAdgaA |

8) WwunIAInAA Il

9) IAUNAFMARSVDITEUUUIY |

10) aunamansvoIsEuULILY Il

)
11) Case study |
12) Case study |l
)

13) Case study Il
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Ph.D. (Polymer Science)
Dr.rer.nat. {Bioanalytical
Chemistry)

Ph.D. (Physics)
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Ph.D. (Polymer Science)
Ph.D. (Functional Molecular
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