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ADV INSTRU ANAL
ADVANCED INSTRUMENTAL ANALYSIS
Principles and techniques of advanced instrumental analysis; introductory principles of advanced
instruments: XPS, AES, TEM, SEM, XRD; application of these advanced instrumental analysis to the
research.
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BIOCERAMIC MAT
BIOCERAMIC MATERIALS
Introductory principles of bioceramic materials; characteristics and properties of bioceramic materials;
tissue reaction and biocompatibility between bioceramic materials and human body; preparation and
fabrication of bioceramic materials; case studies of present bioceramic materials.
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SINTG CERAMIC

SINTERING OF CERAMICS
Definition and categories of sintering, solid-state and viscous sintering, grain growth and microstructure
control, liquid phase sintering, special techniques for sintering, measurements and analysis.
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MAT ENERGY STORAGE

MATERIALS FOR ENERGY STORAGE
Energy storage device operating mechanism, Materials for energy storage device, fabrication of energy
storage device prototype, Characterization and analysis of energy storage device prototype performance
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Mat Healthcare App

MATERIALS FOR HEALTHCARE APPLICATIONS
Nature of various materials and basic materials science; Developments new materials and technologies in
healthcare.
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NANOMAT APPL

NANOMATERIALS AND APPLICATIONS
Concepts of nanotechnology, importance of nanotechnology, definition of nanomaterials, preparation of
nanomaterials and application of nanomaterials in polymer and ceramic, advantages of applying
nanomaterials in various areas.
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INNO PROC MAT SCI

INNOVATION PROCESS IN MATERIALS SCIENCE

Innovation concepts and principles; innovation process and tools; idea generation processes and technique;
idea evaluation tools and techniques; business model; communication and presentation; examples of
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innovations in materials science; application of technology for material utilization in business
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BIO- INSP MAT INNO

BIO-INSPIRED MATERIALS AND INNOVATION
Concept of biomimicry; development of bio-inspiration to innovation; bio-inspired design methodology;
investigation and application of materials and innovation inspired by plants, animals, organisms, and
biological process; green chemistry and process; nanotechnology; innovation and design thinking process;
current development of bio-inspired materials.
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CRYS CHEM CERAMICS

CRYSTAL CHEMISTRY OF CERAMICS AND ALLIED MATERIALS
Elements, ions and their properties; thermodynamic states and compound formations; bonding:
classification and relationship between structure and properties of compounds and silicates; network
structures and non-crystalline materials.
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COL/PROP ALU SIL
CHEMISTRY OF COLLOID AND PROPERTIES OF HYDROUS ALUMINO SILICATES
Surface of colloid particle, flow behavior in colloid systems and intensive study of clay-water system.
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THERMO SOLIDS

THERMODYNAMIC OF SOLIDS
Basic concepts from atomic to classical thermodynamic approaches to study different types of energies in
the system, system equilibrium, phase equilibrium, chemical equilibrium and phase transition in solids;
thermodynamic relations of system parameters; phase diagram; phase diagram construction; defects and
basic diffusion mechanisms.
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PRIN CER SCI TECH

PRINCIPLES FOR CERAMIC SCIENCE AND TECHNOLOGY
Introduction to ceramics; structure and bonding of ceramics; phase diagram; material synthesis and
ceramic processing; glass and amorphous materials; cement, gypsum, and geopolymer; composite
materials; microstructure and chemical composition analysis; particle size and surface characterization;
mechanical properties; thermal properties; electrical properties; optical properties; magnetic properties.
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STR MECH GLASS CER

STRENGTH AND MECHANICS OF GLASSES AND CERAMICS

Effects of parameters on strength and mechanics of glass and ceramics; sintering and grain growth process;
strength measurement techniques and parameters of fracture mechanics; investigation of significance and
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influence of processing; effects of environment and temperature on mechanical behavior of materials.
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KINETICS MAT

KINETICS OF MATERIALS

Mechanism of defect formation in elemental crystals and ionic compounds; Kréger -Vink diagrams for
ceramics, atomic theory of diffusion; diffusion mechanisms in elemental crystal and ionic compounds;
dislocation and grain boundary diffusion in ceramics; experimental and theoretical case studies for diffusion
in ceramics; basic sintering process of ceramics; thermal and electrical transports in materials;
solidification and phase transformation of ceramics; oxide and sulfide reaction kinetics.
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ADV ENG CER MAT

ADVANCED ENGINEERING CERAMIC MATERIALS

Development of advanced engineering ceramic materials: oxide ceramics, non-oxide ceramics, composite
ceramics; properties; processing and applications.
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ADV CER FAB PROC1

ADVANCED CERAMIC FABRICATION PROCESSES 1

Synthesis of ceramic powders; colloidal process; electrochemical process; low temperature solution process;
plastic forming process; pressure forming process; special sintering process; thin film and complex shape
fabrication process; composite materials fabrication; other special fabrication processes.

ns~u3umsi’iusUws1ﬁnﬁua\) 2 2 (2-0-6)
msdviasiskraanlsdlussduunluluas msdvipsizKidulounlusanlsd msuusUWaum\) ws10AlagASUIUMSSELIKY
1Oule msaardaudralomomaniw msanwpdaudsalonwinl ua: mswanwuLLuua.aa\)maIWWWaﬂo msTusuLs
S10ARDANUWSUI Y MsdviAs1Kslo waalas uaasTusuuAdduge

ADV CER FAB PRO I1I

ADVANCED CERAMIC FABRICATION PROCESSES II

Synthesis of oxide nanopowders; synthesis of oxide nanowires; ceramic thin film fabrications by
evaporation, physical vapor deposition, chemical vapor deposition and electrostatic spray deposition; porous
ceramic fabrication; synthesis of geopolymer; advanced glass fabrication
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RES METH MAT SCI

RESEARCH METHODOLOGY IN MATERIALS SCIENCE

Searching and retrieval of information; patent and research; statistics in research; experimental design in
materials science; writing scientific research proposals and reports; presentation techniques; important
principles of working safely in laboratory.
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HI TEMP CER MAT

HIGH TEMPERATURE CERAMIC MATERIALS

High temperature properties of ceramics, preparation and fabrication methods for high temperature
ceramics, effect of processing parameters on high temperature properties, applications of high temperature
ceramic materials, testing of high temperature properties, characterization and microstructure analysis,
failure analysis of ceramics due to high temperature applications.
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SEL TOP CER1
SELECTED TOPICS IN CERAMICS I
Selected special topics of current interest in ceramics.
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SEL TOP CER II
SELECTED TOPICS IN CERAMICS II
Selected special topics of current interest in ceramics .
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PHOTOCATALYST MAT
PHOTOCATALYST MATERIALS

Principles and mechanisms of photocatalysis; preparations and properties of photocatalyst materials;
photocatalyst characterization methods; practical applications of photocatalyst materials;
superhydrophilicity and superhydrophobicity surface; standardization testing methods for photocatalyst;
new trends in photocatalyst materials; current research related to photocatalyst materials.
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SEMINAR CERAMICS I
SEMINAR IN CERAMICS I
Oral presentation of original and current research works in ceramic science and technology.
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SEMINAR CERAMIC II
SEMINAR IN CERAMICS II

Presentation of original and current research works in ceramic science and technology.

2311813 Snsdwus 18 (0-72-0)

THESIS
THESIS



61

AMARNUIN U

d o 174 1 1 L% a o/ o/
WU UTIUANAINIZHRINANGATANLASRANFATUIUU IS



62

wALAELESIEN

wagLgsin

nangAsLIAN (W.A. 2561) miena | vangasuiuuse (w.A. 2566) | wdefin | AULANANY
1. lassadrenangns
umheinTunaeaningns 42 Tumheinnunaeanangns 42 G
PurumheinTeivseuy 24 Puumheineiviseu 24 AR
1e3UIAY 11 1e3vUAU 14 Wiy
TwILaen 13 Purumheinigiden 10 anas
uunhsAnIninus 18 FrnuntheiniInginus 18 ALLAN
2. 32831
2.1 52831030y 2.1 528310IAY
2311601 \pilamdnvauesiinway Tan 3 2311601 wwill3anEnvaueIdinkaL Ta0 3 AdLAN
1A LASOUNE
2311604 guVNaAaRSYBIILT 2 2311604 gUUNAAERSTDIBILTY 2 AL
2311608* Yaunamansvesian 2311608 aunarmansyesian 2 AdLAL
2311690  FUNUIIENIUYIIEN 2 2311690 &UNUNIBNIUYIIAN 2 NEEY
2311701  dunuIMaesIsn 1 1 2311701 AuuuUmINLIN 1 1 ALY
2311702  dunuaesidn 2 1 2311702 dununaesndin 2 1 AR
2311606 &nNIsMeInEImansuay 3 neiniall
walulagisndin
2.2 A LaenN 2.2 e3vuden
2311501 marzilnelfiatosilotugs 2 2311501 msdnszilnsldiadosilodugs 2 ALLAY
2311502 Yanenansfvduandon 2 2311502 Yanenansfudauindon 2 N
2311503 Jan@s18nTInm 2 2311503 Jan@s1inganim 2 AdLAY
2311504 mawwilnanusidin 2 2311504 mMawwiindagiesndin 2 N
2311505 Yandmsuiniiundsaus 3 e nUaing
2311521 FANSIAUAIANSIULIIN 2 839U
2311552 Fanuiluuaznisuseens 2 2311552 Fanuluwaznisuseynd 2 AdLAN
2311556* ASEUIUNITASHUTANTINNS 2 seivlalul
Taneans
2311567 ailadinluresudedwiunis 3 2311567 ailldinluresudadmsunis 3 AdLAY
unazulasndany usazuUaindanu
2311569 Bidnlnsiusiing 3 2311569 Bianlnsiwsiind 3 ALLAY
2311556*  ASEUIUNTASINUTANTIUNI 3 srednUaluml
Tanmans
2311588* Tanuazuinnssuiiewsatuna 3 31Ul
laansssurnf
2311602 \pilvosnoaasunuazanURves 3 2311602 LAflvosnoansunlazduUArDg 3 AR
lansanzgiludaing lanSanzgiilugaing
2311605 qmuwamamimxmﬁ%ugmq 3 5183911
Wi
2311607 Auudausiagnamansves 3 2311607 ANuLdausiagnarmansvasuia 3 ALLAN

13 Unlnd




63

VangAsLAL (W.fA. 2561) migin | vangasuiuuse (W 2566) | vuenn | AMULANAIY
2311609 5aamwﬁﬂ%mﬂiiwﬁugq 2 2311609 "j’a@yfzﬁ']ﬁﬂimﬂssu%uqn 2 NG
2311613 anuimihlunsiesewian 3 5183910
2311681 Bosdmaniznawsidin 1 1 2311681 Bosfmanizmaesidin 1 1 ALLAN
2311682 1303fmanEmaesiin 2 2 2311682 Foafmanizniaesin 2 2 AdLAL
2311683 Bosdmaniznaesiin 3 3 5193170
2311615 n3gwaumstugisfindugs 1 2 2311615 nszUIUMITUFUWTENTUES 1 2 GG
2311616 ﬂi%U]um’i%u’gﬂL‘Uﬁﬁﬂ%qu 2 2 2311616 ﬂizmunﬁ%ugﬂwmﬁﬂﬁxuga 2 2 ALLAN
2311639 Wing M5 eTaneans 2 2311639 WinemsiemeTaneans 2 GG
2311643 Janusingungiigs 2 2311643 Janusdingunigs 2 ALLAN
2311689 Tanlnlnaznzdad 2 2311689 Yanlnllaaznsdan 2 G
2.3 neniinug 2.3 Ineninug
2311813 nenilnug 18 2311813 Ingniinug 18 AILAL




64

ATANUIN A

T1YYBAMLNTTUNITUTININANGATUAL TN VBEININENENGAT



65

T1UTRAULNTIUNTUTMINANGNT

1.

2
3
a.
5. {Y8ansnanse 0.
6

HYILAERNI19158 A.N1UA L3 Tadatin

. FPNANTINTE ATNTUAT AINITNA

HYILAIERNIIA15E AT.5UINT MAUNNETNIA

a a

91397138 A5.837130 Aulve

o

A
. 819158 99.9A0 Wisvyfinezana

q

TIHTORININENANGNT (INTINAIATIEVINENGNST)

1. ALAT.ATIN WeIvey

2. Q5. AR DIATRIUY



66

AMARNUIN

(%4

HAITUNINIVINITVRND1TIHIURATaUNANGAT



67

a 4

HY28A8n319158 A.NUA LT Tadatng

Qm’gﬁﬁ Ph.D. (Materials Science and Clemson University USA  n.@. 2553
Engineering)
. (waluladiwsin) INAINTUUMINE Y WAl 2546
.. (Tanmans) PMNIAUMINNT WA 2543
NAYIUNINIVINTG
MUY

N, unA1u9I8TuI15815 (Research Article)

1.

Jandam N., Serivalsatit K., Hunsom M., Pruksathorn K., Ultrasound-Assisted Synthesis
of Nonmetal-Doped Titanium Dioxide Photocatalysts for Simultaneous H, Production
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(September 2564), SCOPUS
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properties of alumina ceramics, J. Met. Mater. Miner. (June 2563), 30(2), 105-109.
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Float Glass Production, Proceeding of the 5th International Conference on Smart
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Eksatit A., Serivalsatit K., Influence of Ca/Si ratio on phases and properties of
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Nawaukkaratharnant, N., Sujaridworakun,P., Mongkolkachit, C., Wasanapiarnpong,
T., Possible use of waste from marcasite jewelry industry as iron pyrite source
incorporated with titanium dioxide for photodegradation of lignin under a halogen
tungsten lamp, Materials Letter, April 2563, 271, 127778. (ISI/SCOPUS)
Narkbuakaew, T., Sujaridworakun, P., Enhancement of Photocatalytic Performance
of Anatase by Silver Deposition through Chemical Reduction Process at Room
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Kongkraireug, N., Chuayjuljit, S., Chaiwutthinan, P. Larpkasemsuk, A,
Boonmahitthisud, A., Use of Magnesium Hydroxide as Flame Retardant in Poly(Lactic
Acid)/High Impact Polystyrene/Wood Flour Composites. Key Engineering Materials.
July 2561, 773, 311-315. (SCOPUS)

. $1891unsUszyaatuanysal

1.

Wilawan, B., Chuayjuljit, S., Boonmahitthisud, A., Comparative study of Polyamide
6/Ethylene-octene copolymer and Polyamide 6/Ethylene-octene Copolymer Grafted
Maleic Anhydride Blends: Mechanical, Thermal and Morphological. The 8" CAS
National and International Conference 2020 (CASNIC 2020), November 2563, 1751-
1759.

Thongdeelerd, C., Tanpichai, S., Boonmahitthisud, A., Nanocomposites of
Fpoxidized Natural Rubber/Cellulose Nanofibers. The 8" CAS National and
International Conference 2020 (CASNIC 2020), November 2563, 1760-1767.
Kongsaengkaew, U., Tanpichai, S., Boonmahitthisud, A., Effects of Concentrations
of the Oxidizing Agent on Properties of Water Hyacinth Extracted Cellulose Nanofibers.
The 8™ CAS National and International Conference 2020 (CASNIC 2020), November
2563, 1768-1774.

A, 5189UNTIBRTUENY T

1.

a a

SYEYNT YUAnSans uazauz “Aounedndinnvasinediuasnaunoduaniinuedn/ang

sysuvAdnendladaie dulouznsnn” uiwuiiniTowazanuidoiiogaamnssy szau

USeyeunly, Nueneu 2564.



122
2. dyyns uguiinsans wavame “msiiugaarlundadueidmeaindulemielinia
nsinuaslidandfnvainuanameaisindeulalagiu/aslasven” Nudiinaun1sive

WA, SUIIAN 2564,

1. unanuIelu Monograph, Book Series

Laidl

ety
UNAIUNIEIVINTG (Review Article)
1. Boonmahitthisud, A., Boonkerd K., “Sustainable Development of Natural Rubber and
Their Environmentally Friendly Composites” Current Opinion in Green and Sustainable
Chemistry, April 2564, 28, 100446.
2. Tanpichai, S., Boonmahitthisud, A., Soykeabkaew, N., Ongthip, L., “Review of the recent
developments in all-cellulose nanocomposites: Properties and applications” Carbohydrate
Polymers, June 2565, 286, 119192.
nasuArmsulddean (awdenad nwe. faue)
[t
Namumﬁmmﬂuﬁnumzﬁu (muﬁmuﬁ N.N.9. ﬁwuﬂ)

1]

d)}

pd)}



123

HY28A8n319158 A5.UT2ENS Waluzy T
Aanal . (Tanenans) PAINTANNTINE S W.A. 2554
Wl Gnenmansnediuesuszynd PNANIAUUNINEFY W.A. 2547
wazmaluladdme)
97U, Wlpsiadluayianmediues) WnIngraeAauing W.Al. 2545
NASIUNIGIYINTG
MUY

N, unAuIYlUTENS

1.

Pattananuwat, P., Pornprasertsuk R., Qin J., Prasertkaew S., Polypyrrole
nanoparticles embedded nitrogen-doped graphene composites as novel cathode for
long life cycles and high- power zinc-ion hybrid supercapacitors. RSC Advances,
November 2564, 40 (11), 35205.

(ISI/SCOPUS)

Li C., DaiZ., LiuW., Kantichaimongkol P., Yu P., Pattananuwat P., Qin
J., and Zhang X., A self-sacrifice template strategy to synthesize Co-LDH/MXene
for lithium-ion batteries. Chemical Communications, October 2564, 57 (86), 11378.
(ISI/SCOPUS)

Panithipongwut, K. C., Buntee, M., Pattananuwat, P., Characteristic of fluorescence
spectroscopy response of tetrakis (4-sulfonatophenyl) porphyrin doped polyaniline
toward Fe3+ ion. Journal of Metals, Materials and Minerals, september 2564, 31 (3),
143. (ISI/SCOPUS)

Poompiew, N., Pattananuwat, P., Potiyaraj P., Controllable Morphology of Sea-
Urchin-like Nickel-Cobalt Carbonate Hydroxide as a Supercapacitor Electrode with
Battery-like Behavior. ACS Omega, september 2564, 6 (39), 25138. (ISI/SCOPUS)
Poompiew, N., Pattananuwat, P., Potiyaraj P., In situ hydrothermal synthesis of
nickel cobalt sulfide nanoparticles embedded on nitrogen and sulfur dual doped
graphene for a high performance supercapacitor electrode. RSC Advances, July 2564,
40 (11), 25057. (1SI/SCOPUS)

Haqgiqi, M. T., Bankeeree, W., Lotrakul, P., Pattananuwat, P., Punnapayak, H.,
Ramadhan R., Kobayashi, T., Amirta, R., Prasongsuk, S., Antioxidant and UV-Blocking
Properties of a Carboxymethyl Cellulose-Lignin Composite Film Produced from Oil

Palm Empty Fruit Bunch. ACS omega, March 2564, 6(14), 25057. (ISI/SCOPUS)



10.

11.

12.

13.

14.

15.

16.

124

Prasertkaew S., Dejthammathorn T., Pattananuwat P., Comparison of reducing
agent for reduced graphene oxide as cathode for zinc-ion hybrid capacitors. IOP
Conference Series: Materials Science and Engineering, February 2564, 1045 (1), 012027.
(SCOPUS)

Pattananuwat, P., Khampuanbut, A., Haromae, H., Novel electrode composites of
mixed bismuth-iron oxide / graphene utilizing for photo assisted supercapacitors.
Electrochimica Acta, January 2564, 370, 137741. (ISI/SCOPUS)

Khamsanga, S., Nguyen, M. T., Yonezawa, T., Thamyongkit, P., Pornprasertsuk,
Pattananuwat, P., Tuantranont, A., Siwamogsatham, S., Kheawhom, S. Mno2
heterostructure on carbon nanotubes as cathode material for aqueous zinc-ion
batteries. International Journal of Molecular Sciences, July 2563, 21, 4689.
(ISI/SCOPUS)

Venkatkarthick, R., Rodthongkum, N., Zhang, X., Wang, S., Pattananuwat, P., Zhao,
Y., Liu, R., Qin, J. Vanadium-Based Oxide on Two-Dimensional Vanadium Carbide
MXene (V20x@V2CTx) as Cathode for Rechargeable Aqueous Zinc-lon Batteries. ACS
Applied Energy Materials, May 2563, 26, 4677-4689. (ISI/SCOPUS)

Janpoung, P., Pattananuwat, P., Potiyaraj, P. Improvement of electrical conductivity
of polyurethane/polypyrrole blends by graphene. Key Engineering Materials, February
2563, 831, 122-126. (SCOPUS)

Suksanit, S., Pattananuwat, P., Potiyaraj, P. Improvement of electrical conductivity
of polyamide 6/polyaniline blends by graphene. Key Engineering Materials, February
2563, 831, 117-121. (SCOPUS)

Threepiriyamongkol, G., Pattananuwat, P., Preparation of Cobalt Oxide on MXene/N,
S-rGO Surface for Supercapacitors. IOP Conference Series: Materials Science and
Engineering. August 2562, 600, 012012. (SCOPUS)

Haromae, H., Pattananuwat, P., Preparation of Bismuth Ferrite as Photo-
Supercapacitive Electrode. IOP Conference Series: Materials Science and Engineering.
August 2562, 600, 012005. (SCOPUS)

Nuanwat, W., Pattananuwat, P., Preparation of Polypyrrole Coated Zinc Anode
Electrode for Inhibition Corrosion of Secondary Zinc lon Battery. IOP Conference
Series: Materials Science and Engineering. August 2562, 600, 012002. (SCOPUS)
Kaewpijit, P., Qin, J., Pattananuwat, P., Preparation of MXene/N, S Doped Graphene
Electrode for Supercapacitor Application. IOP Conference Series: Materials Science

and Engineering. August 2562, 600, 012008. (SCOPUS)



137

17.

18.

19.

20.

21.

22.

125

Areebumrungsuk, P. , Sukhsuwan, P. , Pattananuwat, P. , Preparation of
Graphene/ Poly ( Diallyldimethylammonium Chloride) - Poly ( Styrene Sulfonate)
Polyelectrolyte Composites and their Electrochemical Performance. IOP Conference
Series: Materials Science and Engineering. August 2562, 600, 012010. (SCOPUS)
Thinnakornsutibutr, N., Suracharoenchaikul, T., Potiyaraj, P., Pattananuwat, P.,
Suppression of Corrosion Study on Polypyrrole/ Zinc Oxide Nanoparticle Composites
for Rechargeable Battery Electrode Materials. IOP Conference Series: Materials Science
and Engineering. August 2562, 600, 012007. (SCOPUS)

Tanpichai, S., Aachri, M., Pattananuwat, P., Potiyaraj, P., Conductive Paper of
Reduced Graphene Oxide and Nanofibrillated Cellulose. IOP Conference Series:
Materials Science and Engineering. August 2562, 526, 012009. (SCOPUS)
Samoechip, W. , Pattananuwat, P., Potiyaraj, P., Synthesis of Graphene
Functionalized Melamine and its Application for Supercapacitor Electrode. Key
Engineering Materials. July 2561, 773, 128-132. (SCOPUS)

Pattananuwat, P., Thammasaroj, P., Nuanwat, W., Qin, J., Potiyaraj, P., One-Pot
Method to Synthesis Polyaniline Wrapped Graphene Aerogel/ Silver Nanoparticle
Composites for Solid-State Supercapacitor Devices. Materials letters. April 2561, 217,
104-108. (ISI/SCOPUS)

Pattananuwat, P., Motohiro, T., Takaomi, K., Controllable Nanoporous Fibril-Like
Morphology by Layer-by-Layer Self-Assembled Films of Bioelectronics Poly(Pyrrole-
Co-Formyl Pyrrole)/ Polystyrene Sulfonate for Biocompatible Electrode. Materials

Research Bulletin. March 2561, 99, 260-267. (ISI/SCOPUS)

¥, $189unsUszyaatuanysal

1aidl

A 3189UNTITERTUENY T

1aidl

3. unAuIYlu Monograph, Book Series

[EtY



126
UNAUNIGIVINTS (Review Article)

1. Okhawilai, M., Pattananuwat, P., Sustainable electroactive materials for energy

storage. Current Opinion in Green and Sustainable Chemistry. February 2564, 28,

100431. (ISI/SCOPUS)

Na9UIYINSSULTFIAN  (MNTBIUN N.W.B. ANKUA)
Tai
NAIIUNIITINT AN EULDU (AuTe1uN N.N.8. N1TUA)

1yl

d)}

pd )}


https://www.scopus.com/authid/detail.uri?authorId=35759055100
https://www.scopus.com/authid/detail.uri?authorId=35362281400
https://www.scopus.com/sourceid/21100788800?origin=resultslist

127

{Y28A6A319158 A5.015Wa WSy

ﬂm’gﬁﬁ Ph.D. (Materials Science) Oregon State University, W.A. 2556
W, (Tanmans) wineaeieding, W.A. 2551
WM. (Tanenans) LN INY RIS INY, WA, 2549
NAIIUNIIYINIG
NUIIY
N, UNANIYTUIN5ES
1. Roy, K., Debnath S.C., Raengthon, N., and Potoyaraj. P., Understanding the
reinforcing efficiency of waste eggshell-derived nano calcium carbonate in natural
rubber composites with maleated natural rubber as compatibilizer, Polym. Eng. Sci.,
May 2562, 59, 1428-1436. (ISI)
2. Raengthon, N., Rujijanagul, G., and Cann, D.P., Influence of A-site deficiency on
electrical characteristics of barium strontium titanate perovskite dielectrics, J. Appl.
Phys. October 2561, 124, 154105. (ISI)
. iﬂmmmiﬂw’quaﬁuauymi
1. Piwluang, T. and Raengthon, N., Effects of point defect and grain size on electrical
properties of barium strontium titanate ceramics, The 2019 Pure and Applied
Chemistry International Conference (PACCON 2019), February 2562.
A 5189UNTIBRTUANY TN
1. algswa wsanu suduuuteritwedessuuinlunussulnnunvesdidnvsnwsiin
dinNUNeMUATUAYUNTIBUALINIAINTAINNINEISY UNTIAN 2562
3. unanuideluy Monograph, Book Series
ety
f131
ety
ISED)
Bty

UNAMUNI9IYINIS (Review Article)

[t

pd)}

NAIIUNIIVINIT IIANEULDUY (AURLUT N.N.D. AVUA)

1yl

pd)}



128

Na9UIYINSSULTFIAN  (MNTLIUN N.W.B. ANKRUA)

Taidl



129

HY28A80319158 05,0855 S3nwIiAuned
AR .. (Faneans) PAINTANNTINE S W.A. 2554
W (aluladiwsiin) PNANITAUUNINEFY WAl 2549
W.U. (Tagenans) wIneaedesivl .. 2543
NA9IUN19IVINTS
MUY

n. unAuIeluansans

1.

Theerapapvisetpong, A., P. Kwanpanngam, and T. Tamrongwongwit, Improvement of
alkali resistance of glass fiber from basalt and lignite bottom ash mixture by addition
of ZrO2 content. Journal of Metals, Materials and Minerals, June 2564. 31(2): p. 147-
153. (SCOPUS)

Theerapapvisetpong, A., Wasanapiarnpong, T., Nilpairach, S., Nawaukkaratharnant, N.,
Effect of Repeated Firings on Mechanical and Physical Properties of Unfired Refractory
Clay Brick Used as Downdraft Wood Fired Kiln Structure. The Journal of King Mongkut's
University of Technology North Bangkok, 30, 1, January 2563, pp.71-79. (TCl)

Theerapapvisetpong, A., Nilpairach, S., Development of Low Water Absorption
Terracotta Roof Tile from Local Pottery Clay and Soda Lime Glass Cullet, The Journal
of King Mongkut's University of Technology North Bangkok, 29, 2, April 2562, pp.314-
320. (TCD

Apirat Theerapapvisetpong, Siriphan Nilpairach, Development of Low Water
Absorption Terracotta Roof Tile from Local Pottery Clay and Soda Lime Glass Cullet.
J. Kmutnb. April 2562. 29 (2), 314-320. (TCl)

Tonthai, T., Phongkitkarun, K., Khongruksa, M., Theerapapvisetpong, A.,
Dispersion of Basalt Fibers in Solution. J. Kmutnb. January 2561. 28 (1), 1-8. (TCI)

Vaiborisut, N., Chunwises, C., Boonbundit, D., Jiemsirilers, S., Theerapapvisetpong,
A. Effect of the addition of ZrSiO4 on alkali-resistance and liquidus temperature of
basaltic glass, Key Engineering Materials. April 2561. 766, 145-150. (SCOPUS)

9. $1891unsUsEYaRtuanysal

1aidl



130

A, 5189UNTIeRTUENY T
Laidl
1. unanuIelu Monograph, Book Series

Laidl

UNAIUNIIVINTS (Review Article)
1aid]
nasdunsiulddeny (enudenud nw.e. fmun)
Taid]
HaUTNSITINsludneazdy (udienud n.w.a. fmun)

Taidl



NAIIUNIGIVINIG

MUY

131

219138 A5.95%8 YAy

Ph.D. (Advanced Materials) Universiti Sains Malaysia N.A. 2556
W Grereaninedwosussynd  PaINIaNINg Y W.Al. 2549
wazmaluladdame)

W.U. (Tagenans) PAINTANNTINE S W.A. 2547

N, unANIIYlusans

Laidl

. SgunsUszyuatuauysal

1.

P Boongoi, M Opaprakasit and O Boondamnoen Waste tire rubber as heavy
metal ion adsorbent The 21st International Union of Materials Research Societies-
International Conference in Asia (IUMRS-ICA 2020) Faculty of Science, Chiang Mai
University, Chiang Mai, Thailand qumﬁ’uﬁ‘ 2564

P Thonglerth, P Sujaridworakun and O Boondamnoen Preparation of ZnO
Nanoparticles Water-based Dispersion The 21st International Union of Materials
Research Societies- International Conference in Asia (IUMRS-ICA 2020) Faculty of
Science, Chiang Mai University, Chiang Mai, Thailand qumﬁué 2564

N Tomano, O Boondamnoen, C Aumnate and P Potiyaraj Development of
green materials from ENR-25/PHBV blends: Curing characteristics and mechanical
performance The 21st International Union of Materials Research Societies-
International Conference in Asia (IUMRS-ICA 2020) Faculty of Science, Chiang Mai
University, Chiang Mai, Thailand qumﬁué 2564

S Bhakri, K Takenaka, A Boonmahitthisud and O Boondamnoen Effects of
epoxidation levels on curing characteristic and mechanical properties of ENR/MFC
composites The 21st International Union of Materials Research Societies-
International Conference in Asia (IUMRS-ICA 2020) Faculty of Science, Chiang Mai
University, Chiang Mai, Thailand Aua1Wus 2564

O. Boondamnoen, C. Prakong, T. Srirueang, P. Opaprakasit, M. Opaprakasit
Oil Absosorbent from Natural Rubber Foam The 12th AUN/SEED-net RCME & ISMSE
2019 The First Hotel Ho Chi Minh City Vietnam fa@au 2562



132

6. Voratida Chuensukum, Orathai Boondamnoen, Pakorn Opaprakasit, Atitsa
Petchsuk Styrene/stearyl methacrylate foams as oil absorbent, Pure and Applied
Chemistry International Conference 2017 (PACCON 2018) International
Conventional Conference Songkhla Thailand qumﬁus‘ 2561

A. 18UNTIBaTUENY T
Bty
3. unaudglu Monograph, Book Series

Taidl

UNAMUNIIVINT (Review Article)
laid]
nanudIrnssulddean (udenad na.a. fvun)
lai
HaUTNSITINsludneazdy (udienud n.w.a. fmun)

Lyl

d)}

pd)}



133

912138 A5.405 UdiSwedqal 1adausd

qm'geﬁ Ph.D. (Materials Science) California Institute of Technology, USA  w.A. 2556
M.S. (Materials Science) California Institute of Technology, USA  w.A. 2552
.. (adl ResAdeudusiunils)  qwiasnsaluvineds WAl 2549
NAIIUNINIYINISG
UY

N, unAuIYlUTENS

1.

Kowalski, C. P., Buntee, M., & Pattananuwat, P. Characteristic of fluorescence
spectroscopy response of tetrakis (4-sulfonatophenyl) porphyrin  doped
polyaniline toward Fe?* ion. Journal of Metals, Materials and Minerals 31, 3
(September 2564): In Press. SCOPUS

Kowalski, C. P., Chaijaroen, P., & Kaewniyom, F. Thermal behavior of solid acids
in the Rb;H(SO,),-RbHSO, system under ambient atmosphere. Journal of Metals,
Materials and Minerals 31, 1 (February 2564): 57-63. SCOPUS

Yi, D., Sanghvi, S., Kowalski, C. P., & Haile, S. M. Phase behavior and superionic
transport characteristics of (M,Rb;,J)sH(SeO4), (M = K or Cs) solid solutions.
Chemistry of Materials 31, 23 (November 2562): 9807-9818. ISI

Chaiwutthinan, P., Chauyjuljit, S., Thipkham, N., Kowalski, C. P., &
Boonmahitthisud, A. Poly(lactic acid)/ethylene vinyl acetate copolymer blend
composites with wood flour and wollastonite: Physical properties, morphology,
and biodegradability. Journal of Vinyl and Additive Technology 25, 4 (January
2562): 313-327. 1SI

¥, Feunsuszynatuanysal (N3 peer review)

[EtY

A. 5189uNsIBatUaNyYsal (M3 peer review)

[EtY

4. unAuId8lu Monograph, Book Series

Taidl



UNAUIYVING
laid]
nasudvnisludneasiu
1aid]
Na9UAIBINT5SUTYE AU

Taidl

134



135

913138 A3.QAITY WiSeiinesana*

@m'gsﬁ Ph.D. (Engineering Science and The Pennsylvania State W.A. 2562

Mechanics) University
M.S. (Materials Science and The Pennsylvania State W.A. 2557
Engineering) University
WM. (1ad) PHAINTUUMTINE Y W.Al. 2552
.. (adl Resadeudusunile) PAINTUUMINETY WAl 2549

NAITUNIIYINIG

MUY

N, unANITUITES
1. Li, H,; Xie, Z; Liy, L.; Peng, Z,; Ding, Q.; Ren, L.; Ai, D.; Reainthippayasakul, W.; Huang,

Y.; Wang, Q. “High-performance Insulation Materials from Poly(ether imide)/Boron
Nitride Nanosheets with Enhanced DC Breakdown Strength and thermal Stability” /EEE
Trans. Dielectr. Electr. Insul. June 2562, 26, 722-729. (ISI/SCOPUS)

v 9eumMsUszguatuanysal (i peer review)
Laigl

A, 1eauNTIdeaduauysel (il peer review)
ety

3. UnAU3FETU Monograph, Book Series

[EtY

UNAMUNI9IVINIS (Review Article)

—
2
st}

NAIIUNIIVINTIIANEAULDUY (AUTLUN N.N.D. NIVUA)
Ta
NAIIUAYINISSULTFIAN  (Aueu n.w.9. ANUA)

[t

pd)}

pd)}

o 1
*% 919158 111



136

AMARNUIN 2

JEUEYIAUIINUBNUNNNING1AUAIIUTEINA



137

Academic Exchange and Cooperation Agreement
between

Chulalongkorn University and University of Seoul

Chulalongkorn University and the University of Seoul hereby agree to the
following initiatives for the mutually beneficial promotion and exchange of
academic and research activities.

1. The two universities shall engage in:

(a) the exchange of faculty members and researchers

(b) the exchange of students

(c) joint research activities

(d) the exchange of academic materials, publications and other information
(e) other activities yet to be discussed

2. The above activities shall be carried out through close consultation between
the two universities.

3. This agreement is in effect from the date of signature for a period of five years
and will be automatically renewed for the same period unless either university
gives notification to the contrary no later than six months before the termination
of this agreement.

Date Oelober> 2012 Date %’W 28, 20| &
Prof. Pirom Kamolratanakul, M.D. Kun Lee, Ph.D.
President President

Chulalongkorn University University of Seoul
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General Agreement of Academic Cooperation
between

The Department of Mechanical Engineering, Stanford University
and

The Faculty of Science, Chulalongkorn University

The Department of Mechanical Engineering, Stanford University, Stanford, California,
94305, USA, and the Faculty of Science, Chulalongkorn University, Bangkok 10330,
THAILAND, have entered into this agreement to facilitate academic cooperation in fields of
mutual interest.

The cooperation involves the Department of Mechanical Engineering at Stanford University
and the Department of Materials Science at Chulalongkom University. It may be extended to
Ceramic Materials Science, Analytical Science and to other fields of common interest.

The cooperation shall comprise:
Joint research projects at the Ph.D. level;
= Exchange of graduate students and lecturers;
Academic consultancy on curricular matters.

Visitors will be responsible for following respective host institution’s rules and
recommendations regarding visiting students and scholars, including payment of applicable
tuition and fees.

This agreement is effective for a period of five (5) years, starting from August 4, 2009.
Renewal of this agreement will depend on a positive review by both parties.

In witness whereof, the Parties hereto set forth their respective signatures as of the date
hereby written.

On behalf of On behalf of
The Department of Mechanical Engineering, The Faculty of Science,
Stanford University Oj Chulalongkorn University
< ) =

b W 902 Ny
Prof. Dr. Friedrich B. Prinz Prof. Dr. Supot Hannongbua
Chair Dean

Date: () 4 AUG 2008 Date: (4 AUG 2008
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Tokyo Institute of Technology

Agreement for Cooperation
between
Tokyo Institute of Technology
and
Chulalongkorn University

Tokyo Institute of Technology and Chulalongkorn University, acknowledging the “Agreement on
Academic Exchange between Tokyo Institute of Technology and Chulalongkorn University”
originally effective from October 15, 1985, conclude this agreement to cooperate in the areas of

education and research. Cooperation in other areas may be arranged by mutual agreement.

Within the areas to be mutually determined, both institutions agree to the following general
forms of cooperation:

1. Joint research activities and publications;

2. Exchange of invitations to scholars for lectures, talks and sharing of experience;

3. Exchange of invitations to scholars for participating in conferences, colloquia and symposia;
4. Exchange of information in fields of interest to both institutions; and

5. Exchange of faculty members and students for research and study.

The themes of the joint activities, the conditions for utilizing the resulting knowledge and/or
expertise and the arrangements for specific visits, professional leaves, exchanges and/or other
forms of cooperation, will be negotiated on a case-by-case basis.

This agreement shall be effective from October 15, 2015 and is valid for five years. It may be
extended thereafter by mutual agreement of the Parties. Any amendment or termination should be

agreed upon by the Parties through consultation and put in writing.

The Parties, each acting through its duly authorized representative, have executed this
Agreement in two (2) originals in the English language.

For Tokyo Institute of Technology For Chulalongkorn University
Ydéshinao MISHIMA Pirom Kamolratanakul, M.D.
President President

Date: J—Mly ,/ 205 Date: J‘é , 2015
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MEMORANDUM OF UNDERSTANDING
BETWEEN
RWTH AACHEN UNIVERSITY AND CHULALONGKORN UNIVERSITY

RWTH Aachen University (hereinafter referred to as RWTH) with registered address at
Templergraben 55, 52056 Aachen, Federal Republic of Germany,

and

And Chulalongkorn University (hereinafter referred to as CU), with registered address
at 254 Phyathai Road, Patumwan 10330 Bangkok, Thailand.

Purpose of the Memorandum
Both parties intend to work together to deepen the understanding of the economic,
cultural and social environment of the respective institutions.

Both parties agree that the purpose of cooperation is to promote interest in the
teaching and research activities of the respective institutions. The activities that shall
be conducted are of mutual interest and benefit to both parties hereto

This Memorandum of Understanding is designed to facilitate the advancement and

intensification of academic cooperation between both partner institutions. Activities

would include but would not be limited to

o the exchange of students (student exchange will be covered by a separate
agreement)

e the exchange of scholars or lecturers

e joint research activities and publications

e the exchange of academic information and materials in fields of interest to both
universities

Amendments

This Memorandum may be amended or modified by mutual consent and the exchange
of letters between the two parties. Such amendments, once approved by both
institutions, will become part of this Memorandum.
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Duration and Termination
This Memorandum shall enter into force upon signature by the presidents of both
universities and shall be in force for 5 years.

This Agreement may only be renewed if the parties agree in writing on a renewal.

This MOU has been duly signed by/on:

For RWTH Aachen University For Chulalongkorn University
Date: @.11. 2012

Date: (S /0.20/2 - ochugy

(ot 32557 3 P landoad

Univ.-Prof. Dr.-Ing. E. Schmachitenberg  Prof. Pirom Kamolratanakul, M.D.
Rector o President

WAV D, Clesrlini

Dr. Heide Naderer Assistant Professor Dusdeporn Chumnirokasant
Director, International Office, Fundraising Director, Office of International Affairs
and Alumni
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AGREEMENT ON DOUBLE MASTER’S DEGREE PROGRAM IN
SCIENCE AND TECHNOLOGY
BETWEEN

DEPARTMENT OF MATERIALS SCIENCE AND TECHNOLOGY,

GRADUATE SCHOOL OF ENGINEERING,

NAGAOKA UNIVERSITY OF TECHNOLOGY
AND
DEPARTMENT OF MATERIALS SCIENCE,
FACULTY OF SCIENCE,
CHULALONGKORN UNIVERSITY

This Agreement on Double Degree Program is established between

Department of Materials Science and Technology,
Graduate School of Engineering,

Nagaoka University of Technology

1603-1 Kamitomioka, Nagaoka

Niigata, 940-2188, Japan

Designated as “NUT”

And

Department of Materials Science,
Faculty of Science,
Chulalongkorn University

254 Phayathai Rd. Patumwan
Bangkok, Thailand

Designated as “CU”

This agreement describes the academic and administrative conditions concerning the Double Degree
Program (hereinafter referred to as the Program) established between the two universities. The
Program supports education of master’s students under the close cooperation between the two

universities and enables master’s students to earn degrees from both universities.

1. FIELD OF STUDY
The field of study of the Program at NUT shall be Materials Science and Technology. The fields
of study of the Program at CU shall be Ceramic Technology, as well as Applied Polymer and
Textile Technology.
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SELECTION OF STUDENTS

Both universities guarantee the quality of students participating in this program. To enter the
Program, students must meet all the qualifications set by the home and host universities. The home
university will select potential participants according to their academic, personal and linguistic

qualifications. The host university will then evaluate the selected students for approval.

STUDENTSHIP
The students participating in the Program shall be registered as a regular student simultaneously
in both universities. Each enrollment will be based on the student admission policy set by the

individual universities.

ACADEMIC ADVISOR

Students in this Program will have two academic advisors, one in the home university, and the
other in the host university. The advisors will be chosen from faculty members and approved by
each university. To promote the education and research exchanges, the academic advisor of the

home university may be invited as a visiting faculty and researcher to the host university.

RECOGNITION OF CREDITS
The students participating in the Program should obtain the required credits in accordance with
the regulation of each university. The home university will recognize the credits earned at the

host university under the credit transfer system.

THESIS COMMITTEE

The members of each Thesis Committee shall be selected under the regulation of each university.
The Chair of each Committee shall be appointed from the members of Thesis Committee. Each
Thesis Committee will prepare a review report countersigned by all members of the Thesis

Committee.

THESIS AND REVIEW

The two independent theses in related fields for host and home universities should be written in
English. The student will also be required to submit the abstract written in the languages allowed
in each university. With appropriate responses to the critiques raised by the committee in the thesis,
the student will then be allowed to have a thesis defense. The copyright of the thesis for fulfilling
the university requirement for graduation will be granted to the corresponding university which

awards the degree.

AWARD OF DEGREE
The two universities will independently evaluate and award a master’s degree. After successful

completions of the academic requirement and thesis defense in each university, the student will
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be respectively awarded a master’s degree from each university.

9. DURATION OF THE MASTER’S STUDIES
The expected duration of the master’s studies shall be determined in accordance with the
regulation of each university.

10. FINANCIAL SUPPORT
Neither university will charge the screening fee on applicants to the Program at the time of
admission. The accepted students will be responsible for the admission fee and the tuition to the
home university. The tuition and admission fees will be exempted at host university.

11. INTELLECTUAL PROPERTY RIGHT
Intellectual property rights that arise from any invention or discoveries developed by the Program
students during their stay in the Program shall be processed by each university according to its
regulation. The partner universities shall consult with each other in the event that any conflict may
arise in the process of intellectual property right.

12. TERM OF THE AGREEMENT
This agreement shall become effective on the date of signing by the representatives of the two
universities and be valid for 5 years. Any amendment and modification, as well as extension or
termination of the Agreement may be made by the mutual agreement of the two universities.
This Agreement will apply to all the students enrolled in the Program for the entire duration of
their studies.

SIGNATURES

Nagaoka University of Technology Chulalongkorn University

S s L

Nobuhiko Azuma Bundhit Eua-arporn

President President

Date, MAR. - 3,200 pae,  Mar. 20, 2020
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Il
Yagthiro Wada Polkit Sangvanich

Dean, Graduate School of Engineering Dean of Faculty of Science

Date. NAR. - 3. 000 Date. Mox 12, d0do
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THE ADDENDUM TO THE AGREEMENT ON DOUBLE MASTER’S
DEGREE PROGRAM
BETWEEN
DEPARTMENT OF MATERIALS SCIENCE AND TECHNOLOGY,
GRADUATE SCHOOL OF ENGINEERING,
NAGAOKA UNIVERSITY OF TECHNOLOGY
AND
DEPARTMENT OF MATERIALS SCIENCE,
FACULTY OF SCIENCE,
CHULALONGKORN UNIVERSITY

Department of Materials Science and Technology, Graduate School of Engineering, Nagaoka
University of Technology (hereinafter referred to as NUT) and Department of Materials Science,
Faculty of Science, Chulalongkorn University (hereinafter referred to as CU) hereby agree to establish
an addendum to the double degree program (hereinafter referred to as DDP) under the Agreement on
Double Master’s Degree Program concluded on February 5, 2020, with the purpose of mutual
understanding between two universities and contributing to the academic and educational development

as well as to facilitate the supervision for student exchange between two universities.

1. NUT and CU shall inaugurate the DDP for their respective master’s students.

2. The DDP is an academic program that will enable the students enrolled in the master’s program
at their home university to transfer to the master’s program at the host university in order to obtain
master’s degrees from both universities upon completion of their master’s courses.

3. To be eligible for the DDP, the DDP candidates must pass the DDP screening examination held
by the respective host university.

The basic requirements for NUT student to enroll in CU are as follows;

NUT students must have obtained bachelor’s degree in related fields with CU-TEP, TOEFL or
IELTS scores of at least 30, 400 or 3.0, respectively. The admitted NUT students who have the
CU-TEP, TOEFL or IELTS scores lower than 45, 450 or 4.0, respectively, are required to take
English course(s) offered in CU according to the university English requirement.

4. The DDP candidates who have passed the DDP screening examination shall be notified by the
host university. The DDP students shall enroll in the host university as a regular student.

5. The number of DDP students accepted on the basis of this Agreement will be limited to a few
students per year.

6. Period of staying at the host university shall be at least one year.

7. CU students participating in DDP shall be accepted in NUT at the beginning of the second term
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(September) *. NUT students participating in DDP shall be accepted in CU at the beginning of
the first semester (August).

* April acceptances will be offered as limited exceptions for students participating under the
auspices of the Global Academia-Industry Consortium for Collaboration Education (GAICCE) or
under special conditions recognized or enumerated by NUT.

The DDP students shall be responsible for their own expenses including travel expenses, living
expenses, accommodation, and textbooks as well as medical insurance, etc.

The home university will recognize the credits earned by the DDP students at the host university
under the credit transfer system.

The related regulations of each home university shall be applied to the financial support and
recognition of credits for the DDP students in case of withdrawal from DDP.

The DDP students should be able to conduct their daily lives in English and/or the language of the
country of the host university.

The host university will make every effort to support the DDP students, such as making
arrangements for accommodations.

Educational and research plans for each DDP student shall be decided upon by prior consultation
between the academic advisor at the home university and the prospective academic advisor at the
host university. Such plans will require the approval of the authorized committees at both
universities. The academic advisor at the host university shall be determined by the approval of
such committee under its regulation.

DDP Curricula shall be composed of lectures, which are required credits as compulsory and
elective subjects in both universities, and research guidance, which fulfills required credits for
research studies in CU.

Each university shall determine the study program for individual students.

The DDP students to be awarded the master’s degrees shall be required to earn the required credits
from each university, complete the master’s theses, successfully pass the thesis defenses and
complete presentation or publication requirement (if any). The DDP students should submit the
master’s theses to the respective host and home universities, and the thesis committee at each
university should review the student’s thesis.

The DDP students should satisfy the requirements for DDP completion within the required period
of study by each university. The period of study at the home university shall be included in the
required period of study at the host university.

Two thesis defenses must be conducted to fulfill requirement of each university. The members of
each Thesis Committee shall be selected under the regulation of each university.

The DDP students who successfully pass the thesis defense will receive a Master of Engineering

at NUT and a Master of Science at CU.
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In order to resolve any issues in relation to DDP and to facilitate further developments in this
regard, the academic advisors and the faculty in charge of the international exchange shall

organize the meetings between the respective universities to discuss relevant matters when

necessary.

21. In the event that either of the respective Graduate Schools is reorganized within the term of this
Agreement as described in this Addendum, the newly-formed organization that is established in
this reorganization and continues the educational task similar to the currently existing institution
will be responsible for the DDP described herein.

22. This Addendum shall become effective upon signature by the representatives of both universities
and shall remain valid until the expiration date of the Agreement on Double Master’s Degree
Program in Science and Technology between Department of Materials Science and Technology,
Graduate School of Engineering, Nagaoka University of Technology and Faculty of Science,
Chulalongkorn University. Any amendment and modification, as well as extension or termination
of this Addendum may be made by the mutual agreement of the two universities.

SIGNATURES

Nagaoka University of Technology Chulalongkorn University

’,ﬁ_ 5.4- 474”»————

Nobuhiko Azuma Bundhit Eua-arporn

President President

g VAR - 3.200 pate, Mar. 20, 2020

P
Q/ | [l ’774"//4

Yasuhjfo Wada Polkit Sangvanich
Dean, Graduate School of Engineering Dean of Faculty of Science

Bt NAR. - 3. 200 Date. flax 13,2020
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