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Welcome Message

It is our great pleasure to invite you to participate in tHeS®utheast Asia Conference on
Thermoelectrics (SACT2018), in Empress Angkor Resort & Spa, Siem Reap, Cambodid, 7oDdekember
2018. The series of Southeast Asia ConferenteTbermoelectrics (SACT) is promoted by the Thai
Thermoelectric Society for favoring the dissemination in Southeast Asia of the scientific and technical
progresses in the field of Thermoelectrics, enhancing the communication between research institlitions a
industries for promotion of TE applications, providing a forum for exchange of information and achievements.
Experts, scientists and engineers from Research and Industry all around Southeast Asia and abroad, are
invited and expected for attendingethonference and discussing the Thermoelectric Materials & modeling,
Thermoelectric Device Development & Testing, Thermoelectric Systems Design and Applications and Othel
Materials and Applications. All papers will be selected publication in Advances tard\eSciences:
Nanoscience and Nanotechnology (IOP Science), Integrated Ferroelectrics (ISI impact factor = 0.41)
Materials Today Proceeding (Scopus), Suranaree Journal of Science and Technology (SCOPUS), Journal
Materials Science and Applied EnerdyQl) and SNRU Journal of Science and Technoldy®lj after peer
reviewing. We feel confident that you will enjoy SACT2018 both scientifically and socially and that it will
also be a wonderful chance to meet old friends and make new ones, and thattiemcenfill be a memorable
event. Looking forward to seeing all of you in Siem Reap, Cambodia-bAd Décember 201&akon Nakhon
Rajabhat University (SNRU) is thastitution for higher education and research center for the local area. It is
agreatplesure for us to host the fASakon Nakhon Raj at
IC 2015)whichwill be heldon 24July 2015 at Sakon Nakhon Rajabhat University, Thailand. This forthcoming
conference comprisalreesessions namely: Scienaedal echnology; Humanities and Social Science and the
Easti West Economic Corridor. The conference will enable researchers to open up their study, thoughts an
innovation likewise provide wider opportunities. | am confident that the conference will eatthaquality
and reputation of our research, both nationally and internationally.

| hope that this conference will be beneficial to all students, teachers, researchers and those who are
interested in these subjects. It is another important step inc8ae Technology, Humanities and Social
Science and EastWest Economic Corridor as well as fmuntrydevelopmeninnovation, likewisen
order to stand equally with civilizedternationals

Asst. Prof. Dr. Anek Charoenpakdee
President of Thai Thermoelectric Society
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About Conference

Executive Board:

1. Asst. Prof. DrViroj Limkaisang, President of Rajamangala University of Technology Isan
2. Asst. Prof. PreechiBhammavintorn, President of Sakon Nakhon Rajabhat University

3. Dr. Virat Pingkeaw, President of Nakhon Pathom Rajabhat University

4. Assis. Prof. DrAnek Charoenpakdee, President of Thai Thermoelectric Society

Organizer:

1. ThaiThermoelectric Society (TTS)
2. Rajamangala University of Technology Isan

Co-Organizers:

1. Center of Excellence on Alternative Energy (CEAE)

2. Research and Development Institute, Sakon Nakhon Rajabhat University
3. Center of Excellence in Glasschnology and Materials Science (CEGM),
Nakhon Pathom Rajabhat University

4. Materials Research Society of Thailand (NRiland)

5. Faculty of Science and Engineering, Kasetsart University, Chalermphrakiat
Sakon Nakhon Province Campus (KUSE)

ConferenceChair:

Assis. Prof. DrAnek Charoenpakdee President of Thai Thermoelectric Society
Assoc. Prof. DrTosawat Seetawan Sakon Nakhon Rajabhat University
Assoc. Prof. DrJakrapong Keawkhao  Nakhon Pathom Rajabhat University
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Date/Time

Friday Decemberl4, 2018

Venue: Empress Angkor Siem Reap Resort & Spa

16.00i 20.00 | Registration: Royal Conference (4 Floor)
Date/Time Saturday December15, 2018
08.0009.00 | Registration: Royal Conference (4 Floor)
Opening Ceremony: Royal Conference (4 Floor), Everybodywear SACT2018 shirt
Welcoming speech by Assoc. Prof. Dr. Tosawat Seetawan and Assoc. Prof. Dr. Jakrapong Keawkao, Conference chairs
09.00i 09.30 | Welcoming speech biy.E. Sieng EmtotimRector of University of Battambang
Reporting by Assist. Prof. Dr. Anek Charoenpakdee, President of Thai Thermoelectric Society
Opening remarks by Asst. Prof. Dr. Viroj Limkaisang, President of Rajamangala Unieérsgghnology Isan
09307 10.10 | Keynote Speaker:(Keynote_01) Prof. Dr. Sudong Park, South Korea
10.10i 10.40 | Invited Speaker: (Invited_01): Prof. Dr. Michitaka Ohtaki, Japan
10.40110.50 | Coffee break: Royal Conference (¥ Floor) ) ) o
Chair: Prof. Dr. Rattikorn Yimnirun
10.501 11.20 | Invited Speaker: (Invited_02): Assoc. Prof. Dr. Supree Pinitsoontorn, Thailand
11.207 11.40 | Invited Speaker: (Invited_03): Assoc.Prof. Dr. Phan Ban Thang
11.40i1 12.00 | Invited Speaker:(Invited_04): Assoc. Prof. Ir. Dr. Mohd Faizul Mohd Sabri
11.50i 13.00 | Lunch: Crown Restaurant (2 Floor)
13.001 13.40 | Keynote Speaker:(Keynote_02) Dr. Ryoji Funahashi, Japan | Chair: Assoc. Prof. Dr. Tosawat Seetawan
13.407 14.00 | Coffee break: Royal Conference (¥ Floor)
Parallel Session
h h
Royal Conference (4 Floor) Roygl Hall Confergnge I (8 FIoor) Roygl Hall Conference Il (3" Floor)
. - Chair: Prof. Dr. Michitaka Ohtaki Chair: Assoc. Prof. Dr. Jakrapong
Chair: Assoc. Prof. Supree Pinitsoontorn . .
. ; (Invited_07): Assoc. Prof. Dr. Bundit Keawkao
(Invited_05): Prof. Dr. Hong Joo Kim . .
(Invited_06): Assoc. Prof. Dr. Than Zaw OG Krittacom (Invited_09): Prof. Dr. C. K.Jayasankar
14.007 17.05 oral pre_seniation : e (Invited_08): Prof. Dr.Jingfeng Tang (Invited_10): Prof. Dr. Mitra Djamal
Oral presentation Oral presentation
AOO.O_OS’ A00021, AO0028100029 AO0098, AO0104, AO0117 DO0052, DO0054
Chair: Assoc. Prof. Dr. Than Zaw Oo ; ;
AO0055. AO0068.A00079 AO0080 Chair: Assoc. ProfDr. Phan Ban Thang Chair: Prof. Dr. C. K. Jayasankar
A00081’ ' ' ' C00082, DO0017, DO0023, DO0025, | DO0070,000071,D00072,D00074,
DO0045 DO0115 DO0111,D00114
17.057 17.20 | Company talk: ULVAC (Thailand) LTD.:Royal Conference (4 Floor)
17.207 17.35 | Company talk: Kinetics Corporation LTD.Royal Conference (4 Floor)
EO?ter Pr.esentatlons: Royal Conference {4Floor) 7. Prof. Dr. Hong Joo Kim
elerees: 8. Assoc. Prof. Dr. Than Zaw Oo
1. Prof. Dr. Sudong Park S
2 Dr. Ryoli Funahashi 9. Assoc. Prof. Dr. Bundit Krittacom
17.3571 18.00 3. Prof. Dr. Michitaka Ohtaki 10. Prof. Dr. Jingfeng Tang
- 11. Prof. Dr. C. K. Jayasankar
4. Assoc. Prof. DrSupree Pinitsoontorn . .
12. Prof. Dr. MitraDjamal
5. Assoc. Prof. Dr. Phan Ban Thang 13. Prof. Dr. Rattikorn Yimni
6. Assoc. Prof. Ir. Dr. Mohd Faizul Mohd Sabri - Prof. Dr. Rattikorn Yimnirun
18.007 18.30 | Free time
18.307 22.00 | Banquets: Royal Conference (4 Floor)
Date/Time Sunday December16, 2018
09.00i 15.30 | SACT2018 Workshop and Asian Thermoelectric Meeting

_~;
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Oral Presentations

Time | IDNo. | Topic/Presenter
Session PresentationRoyal Conference (4 Floor)
Chairpersons: Assoc. Prof. Supree Pinitsoontorn
Growth andCharacterization ofingle Crystals byBridgman
14.0071 14.25 | Invited 05 | andCzochalskiMethod forVariousApplications
Prof. Dr. Hong Joo Kim
Review on Perovskites Phot o
14.307 14.55 | Invited 06 | Devices
Assoc. Prof. Dr. Than Zaw Oo0
Effect of SbDoping on theElectronicStructure and
ThermoelectricProperties of TiNiSaxSh (x = 07 0.125)Half-
HeuslerAlloys
Mr. Meena Rittiruam
Thermoelectridroperties of SnSePulk andThin Film
Dr. Anh-Tuan Duong
Selection of nevgilicides for Thermoelectric&Jsing Online
15207 15.35| AO0028 | Database Materials Project
Mr. Soraat Tanusilp
Half-Heusler FeNbSh: Stability afthermoelectridProperties
Miss. Wanthana Silpawilawan
Chairpersons: Assoc. Prof. Dr. Thagaw Oo
ThermoelectridProperties oHeavily PhosphorusDoped
155071 16.05| AOO0055 | InSiTes
Mr. Tawat Suriwong
Fabrication and Thermoelectric Properties of InSb/Bi Eutecti
16.057 16.20 | AO0068 | Alloy by Melt Spinning and Spark Plasma Sintering
Mr. Mohd Natashah Bin Norizan
Synthesis an@hermoelectricProperties of Ce&CaOg by Solgel
16.207 16.35| AOO0079 | andHot-PressingTechnique
Mr. Anon Angnanon
Low Electrical Resistivity of Nano Wédoped ZnO
16.357 16.50 | AO0080 | Thermoelectridviaterial
Mr. Wasu Cheewasukhanont
Reliability Test System for the Thermoelectric Power
165071 17.05| AO0081 | Generation Module
Mr. Seong Joon Heo

14557 15.05| AOO0005

15.057 1520 | AO0O0021

153571 1550 | AO0029




5"Southeast Asia Conference on Thermoelectric§ 201
14-17December 208, Empress Angkor Resort & Spa, Siem Reap, Cambodia

SACT 2@1

sact.snru.ac.th

Time | IDNo. | Topic/Presenter |
Session PresentationRoyal Hall Conference | (3" Floor)
Chairpersons: Prof. Dr. Michitaka Ohtaki
Application of Thermoelectric (TE) Principle on the Cyclic
14.0071 14.25 | Invited 07 | Reversal Flow Combustion of Porous Burner (PB)
Assoc. Prof. Dr. Bundit Krittacom
GasDischarge and itdpplicationsUnderAirflow
Prof. Dr. Jingfeng Tang
ThermoelectridProperties of AAMo3
Mr. Kunio Yamamoto
ThermalConductivity of BaSnxMxOs;i (M = Nb or Ta)Ceramics
Mr. Shimpei Kuwahara
ThermoelectricProperties ofTwo-Dimensional DiradMaterials
Dr. Eddwi Hasdeo
Chairpersons: Assoc. ProfDr. Phan Ban Thang
Thermoelectric Based Temperature Control for QCM Sensor
15357 1550 | CO0082 | Impedance Measurement
Dr. Setyawan Sakti
TheKinetics study ofl ransesterificatiofReaction forBiodiesel
15507 16.05| DOO0017 | ProductionCatalyzed by Caerived fromEggshells
Dr. Wuttichai Roschat
Mercury lons Detection Based on Schiff Base Paper Test Strij
16.057 16.20 | DOO0023 | Colorimeter Sensor
Miss. Piyawan Leepheng
Chemical Gas Sensors Based on 2D materialdniio
16.207 16.35 | DOO0025 | Theoretical Study
Dr. Thanayut Kaewmaraya
Surface Modification of Superparamagnetic Iron Oxide
Nanoparticles and Methyl Methacrylate Molecularly Imprinted
Polymer for Gluten Detection
Miss. Dalawan Limthin
Fabrication Of PType (MCCO) Thin Film Using GC Magnetron
16.501 1705 DO0115 | Sputtering As A Preparator For Thermoelectric Module
Miss Elysa Nensy Irawan

14.307 14.55 | Invited 08

14.557 15.05| AOQOO0098

15.057 1520 | AO00104

15207 1535 | AO0117

16.357 16.50 | DO0045
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Time | IDNo. | Topic/Presenter
Session PresentationRoyal Hall Conference Il (8" Floor)
Chairpersons: Assoc. Prof. DrJakrapong Keawkao
Influence ofLanthanideAddition on theOptical, Thermal and
14.0071 14.25 | Invited 09 | Electrical Properties ofOxide Glasses
Prof. Dr. C. K. Jayasankar
Growth andCharacterization o&ingle Crystals by Bridgman and
14.3071 14.55 | Invited 10 | CzochalskiMethod forVariousApplications
Prof. Dr. Mitra Djamal
Fluorene Derivative Chemosensors for Cadmium Detection
Miss. Prawonwan Thanakit
Preparationklectrochemical an€atalytic Properties oHybrid
15.057 15.20 | DOO0054 | ZnO-ProteinNanocomposite
Dr. Wisanu Pecharapa
Chairpersons: Prof. Dr. C. K. Jayasankar
The Physical and_uminescenProperties of Dy* Doped
15207 15.35| DO0070 | Phosphateslasses foSolid StateLighting Devices
Mr. Muhammad Shoaib
Effects of BaO and BDz on theOptical andLuminescence
153571 1550 | DO0071 | Properties of DY DopedBorophosphat&lasses
Miss. Yaowaluk Tariwong
Optical andPhysicallnvestigations of Cu@ope inGlasses
15507 16.05| DOO0072 | Prepared fronRice HuskAsh
Mr. Nakarin Singkiburin
Enhancement of Emission Intensity inPoped ZnO/Znk
16.057 16.20 | DOO0074 | Phosphoborate Glasses forMZD Materials
Dr. Piyachat Meejitpaisan
Fabrication of CaAl 14033 Mayenite Structure by Spark Plasma
16.207 16.35| DOO0111 | Sintering
Mr. Chalermpol Rudradawong
Effects of MnDoping onStructure andelectrochemicaProperties
16.351 16.50 | DO0114 | of BiVO4 Nanoparticles
Dr. Jessada Khajonrit

14557 15.05| DO0052
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Poster Presentations

ID | Topic
Venue :Royal Conference (4 Floor)
Section A: Thermoelectric Materials & modeling
Effect of milling Techniques on thBarticle Characteristics o€onductive
APO0009 | Pr-Substituted YBaCuOry Compound
Mr. Poom Prayoonphokkharat
EnhancinglhermoelectricProperties of ptype SiGeAlloy ThroughOptimization
APO0010 | of CarrierConcentration an&rocessing®arameters
Mr. Supree Pinitsoontorn
Thermoelectric Performance EvaluationFavSh;xSe Half-Heusler Compounds
AP0014 | Synthesized via Mechanical Alloying and Vacuum Hot Pressing
Mr. SoonrChul Ur
Synthesis an@hermoelectric properties of Agb-Te thin films
Mrs. Natchanun Prainetr
Synthesized Transparenhermoelectric gI y p -€ul ohin Film Using Liquid
AP0040 | lodination Method
Mr. Narongsak Posopa
EnhancingStructural,Electrical andThermoelectridProperties of pype Antimony
Telluride Flexible Films Using ThermalTreatment/ia Rapid MicrowaveAssisted
DC MagnetrorSputteringTechnique
Miss.Prasopporn Junlabhut
ThermoelectridProperties oBulk p-type CuZnSnS MaterialsPrepared byHot
APO0062 | PressingMethod
Mr. Nattee Khottummee
Thermoelectric Properties of-Noped GeShTes Thin Film
Miss. Uthumporn Chanmala
ThermoelectridProperties of MgDoped CuCr@Materials
Mr. Dung Hoang
Preparation for the Nano Crystallite Size of Thermoelectric @@®by Planetary
APO0090 | Ball Mill/Quickly Hot-Press Methods
Miss.Wanatchaporn Namhongsa
Controlling Structural andrhermoelectridroperties of Ga and IDually-Doped
APO0095 | ZnO CeramicsVia TuningPowderParticle Size andPhaseSegregation
Mr. Anh Pham
Modeling and Experimental Study of CaMaTEG Modules
Mr. Keerati Maneesai

AP0020

AP0048

APOO77

APO0086

AP0102

~viii
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ID | Topic
Venue: Royal Conference (4 Floor)
Section B: Thermoelectric Device Development & Testing
Electrical Energy Harvesting from Human Heat udthexible Thermoelectric
BP0002| Devices
Mrs. Urai Seetawan
Oxide Thermoelectric Module Application with the Stove
Mr. Kunchit Singsoog
Fabrication ofThermoelectricModules byHigh PressureContinuousAutomatic
BP0094| Machine
Miss. Sunisar Khammahong
Thin Films Thermoelectric Generator cAST/n-BT
Mr. Somporn Thaowankaew
TheLow-Cost andAccuracylnstrument foMeasuringSpin Seebecleffect
Mr. Poramed Wongjom

BP0O004

BP0100

BP0110

ID | Topic
Venue: Royal Conference (4 Floor)
Section C:Thermoelectric Systems Design and Applications
CP0024 Application of ThermoelectriGenerator inncinerator
Mr. kongphope Chaarmart
Hybrid MicrowaveSolid-State SynthesisMethod forRapid Synthesis of SnTe for
CP0032| the ThermoelectricM aterial
Mr. Jakrit Gobpant
Fabrication of Newrhermoelectric Block Floor for Pow&enerator
Mr. Sakorn Inthachai
Prototype ofConcreteBlock Electric Power Generation fronHeat andApplications
CPO0093| in MunicipalMelting Furnace oMunicipal Incinerator
Mr. Chaiwat Phrompet
Design and Controller of Thermoelectric Cooler for Turbo Molecular Pump
CP0103| Cooling Applications
Dr. Athorn Voraud
ThermoelectriApplication withSolution Sensor
Mr. Surasak Ruamruk
ProducingElectric from Heat toRenewableéEnergy
CP0118| Natural EnergyCreation House
Mr. Wuttipong Chuenboonchu

CP0058

CPO0O109

_~
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D | Topic
Venue: Royal Conference (4 Floor)
Section D: Other Materials and Applications
Comparisortudy of Clear Glazes aDifferent Temperatures from Glag&eer
DPO0003| BottlesWasteUsed asslazeDecoration orCeramicProducts
Mr. Nattawut Ariyajinno
Electrical andSensitivity Properties of ZnO/Ti@HeterojunctiorNanocomposites
DP0006| for AmmoniaGasSensor
Miss. Pitchanunt Chaiyo
Highly Ordered Titania Nanotube Arrays Synthesized viafaoed and Single
DPO0007| step Anodization
Miss. Thanaporn Thumsard
Dielectric and Ferroelectric Properties of {Rbax) (Zro.s3Tio.4a7) O3 Ceramics
Mr. Jukkrit Kongphimai
Enhancements @érowth andMetabolites ofndica riceCallus (Oryza sativa L. cv.
DP0012| Pathumthanillsing TiQ» Nanoparticles (NanrdiOy)
Dr. Sutee Chutipaijit
NanocarborinducedM odifications inMorphophysiogicalCharacteristics ifRice
DP0013| Plants [Oryza sativa L. cv. BlaclasmineRice (Hontnin)]
Mr. Sutichai Samart
Structural, Optical and Electrical Properties of (Gd&JnTe) Solid Solution Thin
DPO0015| Films prepared by Vacuum Thermal Evaporation Method
Mr. Dusit Thueman
Advancedanalysis of collagen materials in functional drink products: Particle s
DP0016| and molar mass by Asymmetrical Flgvield Flow Fractionation
Miss. Warinrampai Uahchinkul
PhysicochemicdProperties oBiodieselProductDerived fromLard Oil using
DP0019| Eggshdls as aGreenCatalyst
Mr. Phongsakorn Pholsupho
Influence of 1.25 MeV gamma irradiation on the dielectric properties of poly
DP0022| (vinylidene fluoride)/barium titanate polymer nhanocomposite
Dr. Siritorn Buranurak
Synthesis of BiFe®NanoparticlePrepared by SeGel Method using Aloe Vera
Dr. Chivalrat Masingboon
Synthesize, Characterization and Magnetic Properties of Nanopélickiel Ferrite
DP0027| (NiFexO4) by SolGel Method usingdloe Vera
Mr. Wuttichai Wongnarat
Enhancerant ofBiodieselSynthesis usind\cid TreatedGolden appleSnail Shell-
DP0030| Derived CaO a&conomical andsreenHeterogeneou€atalyst
Mr. Sunti Phewphong
I-V Characteristics of Au/ZnO/Au and Au/Simped ZnO/Au doubldunction
DPO0031| Structure
Mr. Wuttichai Sinornate

DPO0O011

DP0026
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D | Topic
Venue: Royal Conference (4 Floor)
Section D: Other Materials and Applications
Effect of @ Plasma Treatment on Optical Properties offityped Sn@Thin Films
DPO0033| by O, Plasma Treatment
Mr. Natthawirot Somjaijaroen
Effect of Milling Speed and time obltrafine ZnOPowder byHigh energyBall
DP0035| Milling Technique
Mr. Chatchanan Prommalikit
The Influence of Si/Al ratio in Zeolite Y Structure for Methane and Carbon Dio
DPOO¥ | Adsorption
Dr. Nopbhasinthu Patdhanagul
Structural andptical Properties of GEBi>-Oz Microrod Synthesized by
DP0038| HydrothermaMethod
Ms. Ruethaithip Wisedsri
Acid Functionalized Silica/Sulfonated Tetrafluoroethylene based Fluoropolymé
DP0039| Composite Membranes for PEMFCs
Dr. Yaowapa Treekamol
Influence ofCalcinationTemperature oRhysical ancElectrochemicaProperties of
DP0042| MnO2 NanoparticlesSynthesezed byCo-PrecipitationMethod
Mr. Chokchai Kahattha
Copper kedge XASStudy of CopperTransformatiorBehaviorDuring Annealing
DP0043| of Delafossite CuAl@and CuAo.oF&.102
Mr. Noppanut Daichakomphu
ThePerformance oBSyntheticZeolite Combined withActivatedCarbon for
DP0044| Removal ofLinuronHerbicides
Mrs. Rujikarn Sirival
Enhanced Visible Light Photocatalytic Activity of Ti®lybrid with Natural
DP0046| lIlmenite Nanocomposites
Mr. Krisana Chongsri
The Method of Sinteringrocess for Piezoelectric Tape Ceramic
Dr. Prakrong Plainaek
Influence ofAnodizedVoltage onTopography an&urfaceWettability of TiOp
DP0049| Nanotubeg-abricated byelectrochemicaAnodization
Mr. Chanawee Sattha
Multi state MrsO4 HausmanniteCarbonNanocompositeBerived from
DP0050| Carbonization oNanacManganese Oxid€ellulose
Mr. Weerachon Phoohinkong
Effect of Fuel Content on Dielectric and Piezoelectric of KNLNTS Ceramics
DPO0051| Prepared by the Combustion Technique
Dr. Krailas Mathrmool

DP0047

—~,
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ID | Topic

Section D: Other Materials and Applications(continue)

DP0053 Characterization of BiV@Nanoparticlesrepared bysonochemicaProcess

Mr. Thanaphon Kansaard

SynthesisMorphology andptical Properties ofPerovskiteType Oxides LaxStix
DP0056| FeQs Synthesized bysol-Gel Auto-CombustionMethod

Mr. Tawat Suriwong

Preparation of the MAPbBPerovskite Films by the Orfétep Spin Coating
DP0059| Method for Solar Energy Conversion Devices

Dr. Wirat Jarernboon

The FeO4 Nanoparticles oieavyMetalsDeterminatiorApplication

Ms. Saiphon Chanpaka

Effectiveness of Composite Materid@detween Chitosan and CaG®om Animal
DP0061| Shells

Mrs. Pacharee Krongkitsiri

The OrganometaHalide PerovskiteFilms Prepared by DMFAdditive in Two-Step
DP0063| AmbientAir Solution Processes

Mr. Soe Ko Ko Aung

TuningOptical AbsorptionProperty ofCore-Shell Structured TiQ@Ag Nanowire
DP0064| andNanosphere

Miss. Areeya Kriwongsa

TuningOptical andMagnetoOptical Properties ofCore-Shell Structured Fe@Au
DP0065| Nanoparticles

Mr. Thananchai Dasri

Dielectric andrerroelectricProperties of Piezoelectric Tape PBKN

Miss. Orapan Hemadhulin

Luminescence Properties of ByonsDoped in BOs-Al03-CaONaO Glass for
DP0067| Solid State Lighting Applications

Dr. Yotsakit Ruangtaweep

RadiationShielding of BaOWOs: NaO:B20s GlassSystem by WinXCom
DP0073| Program in theRange of 1 keV to 100 GeV: Theoreticzdlculation

Mr. Wuttichai Chaiphaksa

Fabrication and Study on Optical and Photoluminescence Properties of Europ
DPO0075| Doped in Borate Glasses

Dr. Kitipun Boonin

Theoretical Calculation of Mass Attenuation Coefficient and Radiation Shieldir
DP0076| Parameters of WETe(O; Glasses

Miss. Phoorichaya Wiwatkanjana

The Physical and Optical Properties of Glasses from Local Sand in Nakhon P
DPO0078| Province

Mr. Watcharin Rachniyom

Comparativestudy of physicalOptical andGammaRay Shielding Properties at
DP0085| 662 keV of BaGLa>03-B>03 and BaGNaO-B>03

Dr. Pruittipol Limkitjaroenporn

DP0060

DP0066

Xii =
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ID | Topic

Section D: OtherMaterials and Applications (continue)

Phase Transition, Electrical Properties, and Temperature Insensitive Large St
DP0091| [(0.935x) BNT-0.065BTxBZT] LeadFree Piezoelectric Ceramics

Miss. Nantawan Ketwong

Properties of NaGiTisNbO1> BasedCeramicsDoped withNanopowders
Miss.Wilai Chomchai

Bioactive Behavior and Piezoelectric Properties of SNCP/xBCZT Composites
Dr. Nuttapon Pisitpipathsin

TheEffect of Low current Density on thidydrophilicity andSurfaceProperties of
DP0097| the AnodizedFilms Performed byTwo-Step Anodization

Dr. Phanawan Whangdee

Synthesis and Electrochemical Properties of Porous CNF/LixMn8i@&Energy
DP0099| Storage Devices

Dr. Sukanya Nilmoung

NiO Films on ITO Substrates Etched bZHacid for Electrochromic Devices

Dr. Chakkaphan Wattanawikkam

Fabrication of Piezoelectric Flexible on PVDF/CNTs

Mr. Aphisak Kaeopisan

Biomass Derived Carbon Materials for Electrochemical Energy Storage

Dr. Pristanuch Kasian

A Facile Preparation of Cellulose /Zinc Oxide Nanocomposites for Enhancing
DP0108| Photocatalytic Activity

Mr. An Vu

Influence of Compaction Pressure and Sintering Temperature onto the Mechg
Properties and Tribological Property of the Brass 8020 Pradade from the
Powder Metallurgy Process

Mr. Sompong Piriyayon

ChitosanExtracted fromCrab Shells byReduction ofChemicalSubstance
DPO0113| Technique

Dr. Somtop Santibenchakul

DP0092

DPO0096

DPO0101

DPO0106

DP0107

DPO0112
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Understanding the real state ot Basthermoelectric compoursd
SuDong Par¥¢?, JaeKee Leé&, Byungki Ry, Gi-Hee SoAandHo-Sung Leé&

2Energy Conversion Research Centéorea Electrotechnology Researetstitute, Changwon 51543, Republic of Korea
bDepartment of Materials Science and Metallurgical Engineering, Kyungpook Natimiegrsity, Taegu 4156&epublic of Korea

ehohn@keri.re.kr

Abstract

Recent studies on thermoelectric materials, which have increased greatly, reveal new facts about thermoelectric materic
that differ from what we have understood. Even more than 60 years have been studied, and the most representati
thermoelectric mategis, BbTes compounds, have been reported in new structures, as likestagtacrystalline, and
phenomena different from the previous reports, and new attempts to improvement performant based on these ha
reported.

In this presentation, we will introdadhe observed real state mixed rrgttes of the BT e; thermoelectric compounds

and report how these phenomena occur naturally. Baleve thatnew understanding and interpretation of the
thermoelectric material with the meta state as described aboveoteonly help the understanding of the various
nanostructures and the mechanism of generation of heterogeneity in the telluride system, but also being the important a
of the new thermoelectric material development strategy. This presentation wilf brieoduce KERI's activities on
thermoelectric module and thermoelectric power generation system, also.

Keywords: thermoelectric material, Metdate, BiTe;

Prof. Dr. Sudong Park
Korea Electrotechnology Research Institute, Ko
E-mail: john@Kkeri.re.kr
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Translational research using high durable thermoelectric modules

Ryoji Funahash ¢ Tomoyuki Urat&, Yoko Matsumurg, Miho Suzuk?, Hiroyo
Murakami?, Hitomi Ikenishi2, TomonariTakeuchP, Ryosuke O. SuzuKj
Shinya Sasakiand Shigeaki Sugiyania

2 Inorganic Functional Material Research Institute, National Institute of Advanced Industrial Science & Technology, Ikeal®638aK7, Japan
bResearch Institute &lectrochemical Energy, National Institute of Advanced Industrial Science & Technology, lkeda, Os8KZ B6BRapan
¢Division of Materials Science and Engineering, Graduate School of Engineering, Hokkaido University, Sapporo, Hokkaédd O&&pan
d Akita Industrial Technology Centekkita, Akita 0161623, Japan

funahashir@aist.go.jp

Abstract

Oxide materials are considered togremising ones because of their durability against high temperature, low
cost for producing etc. Thermoelectric modules usistgpe CaCosOs and ntype CaMnQ@ have been produced. The
maximum power density against area of the substrate of the moduleseh8hkWm ? at 70  of the heat source
temperature in air. In order to use the thermoelectric modules in practical application, core technologies for the evaluatio
of the modules are necessary. The evaluation equipment has been developed to maehsatalityeof the modules in
National Institute of Advanced Industrial Science & Technology. The properties of the heat cycling and the continuous
power generation can be measured up ® 70of the hot side temperature in air.

Outstanding durability agast high temperature and heat cycles of thermoelectric modules has been
demonstrated. No remarkable degradation of the power output has been observed in the continuous power generation t
at 7@ of hot side temperature in air. The maximum power owp6D  of the hot side temperature keeps almost

the same value with the initial one after the 1,000
temperature. The vibration test has been carried out in conformity td63803 at room temp=ture. The maximum
power output at 600 of the hot side temperature is

Portable power generation units composed of the oxide thermoelectric module as mentioned above. Wate
circulation are unnecessary for the unif$e units can generate 2 W using heat energy with temperature of
3000800 . Lighting, sensing, filming, and transmitti ng
heat from industrial furnaces, incinerators, engines of automobiles and ships will be possible. The air cooled
thermoelectric units can conttite not only to spread the 10T technology, but also overcome the energy and CO

This research has been supported by Thermal Management Materials and Technology Research Association (TherMAT

Keywords: thermoelectric oxides, module, evaluation, dlitgbapplication

Dr. Ryoji Funahash
National Institute of Advanced Industrial Science and Technology (A | ]

E-mail: funahashr@aist.go.jp ‘ /’
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Extremelylow thermal conductivity of ZnO thermoelectric oxide
doped with Al and Cu

M. OhtakP-¢?

@ Department of Applied Science for Electronics and Materials, Interdisciplinary Graduate School of EngiBee@iraes, Kyushu University,
Kasuga, Fukuoka 818580, Japan
bTransdisciplinary Research and Education Center for Green Technologies, Kyushu Unit@sitya, Fukuoka 818580, Japan

elohtaki@kyudai.jp

Abstract

A quite high lattice thermal conductivity of ZnO has limited4d®values below 0.7, in spite of a number of attempts to
enhance phonon scattering in the oxide. Very narrow solubility ranges of ntgjme dopants such as Al and Ga in ZnO

are he principal reason of the difficulties to reduce the thermal condugtiignd to optimize the carrier concentration

in the oxide. In this paper, we report an extremely low lattice thermal conductivity of doped ZnO, which is found to occur
along withan extended solubility limit on binary doping of Al and Cu in the oxide.

The ZnO samples doped with equimolar amounts (x at. % to Zn) of Al and Cu showed a significant peak shift in their
XRD patterns, which has never been observed on single doping GBAbr Cu. Moreover, thievalues of the sample

at x = 8 was as low as 5 and Wbm 1-K-! at room temperature and 800 °C, respectively. By comparing witk the
values of Aldoped ZnO at x = 2 as 40 and\8m 1.K" ! at the corresponding temperatures, a drastic reductiémwafs
obvious. It should also be noted that thealue at 800 °C is very close to the theoretical lower limit of¥.g*-K-*

for ZnO above room temperature.

Keywords: zinc oxide; thermal congtivity; lattice relaxation; solubility limit; cedoping

Prof. Dr. Michitaka Ohtaki
Kyushu University, Japal
E-mail: ohtaki@kyudai.jp
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Development othermoelectrianaterials based ooxides andsilicides

Supree Pinitsoontoffi©¢! Natkrita Prasoetsopf& Suphagrid Wongprakatf
Soraat Tanusilf andKen Kurosaki"9

@ Department of Physics, Faculty of Science, Khon Kaen University, Khon Kaen Féadand
b Institute of Nanomaterials Research and Innovation for EnergyR(E), Khon Kaen University, Khon Kaen 40002, THAILAND
¢ Thailand Center of Excellence in Physics, Commission on Higher Education, 328 Si Ayutthaya Road, Bangkok 10400, Thailand
4 Graduate School of Engineering, Osaka Universit§, 2amadaoka, Suita, Osaka 58571, Japan
fJST, PRESTO,24-8 Honcho, Kawaguchi, Saitama 38212, Japan
9 Research Institute of Nuclear Engineering, University of Fuk@i4lKanawacho, Tsuruga, Fukui 910055, Japan

ehsupree@kku.ac.th

Abstract

In this talk, | will present my collaborative research with Osaka University (Prof. Ken Kurosaki) on the development of
oxides and silicides materials for thermoelectric applications. For oxfdesgsearch interest was focused on the misfit
layered calcium cobaltite (@a0400). With this materials, we have tried easing the synthesis method by usingtepne
simple decomposition technique. The single phase #£&@s was obtained with decetitermoelectric property values.
Furthermore, we tried improving the thermoelectric properties by partial substitution of Co with other transition metals
(Cr, Mn, Fe, Ni, Cu, Zn, Ga). The transition metals dopesCQ®, showed the enhanced thermoelectgcformance.

The synchrotrotbased Xray absorption (XAS) technique was utilized in finding the local structure of the doped
CaCoO9 and found the preferential sites of each substituted element. Other aspeci€mDgaaterials were also
investigated such as magnetic, dielectric and electrochemical properties. For silicides, though in the early stage of ot
research, we have studied the Slizsed materials. The thermoelectric properties were enhanced by usingamilgs
fabrication method. In addition, the effect of Y§8article addition in SiGe matrix was investigated. It was found that the
thermoelectric properties of Si6€Si, system could be improved only if the ¥$iarticles were in hanometer range
scale. he research on oxides and silicides based thermoelectric materials is very important in terms of the sustainabilit
since the materials are ntoxic, relatively cheap and abundant.

Keywords: Thermoelectrjoxide silicides

Assoc. Prof.Dr. Supree Pinitsoontorn
Department of Physics, Khon Kaen Univers
E-mail: psupree@kku.ac.t
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Strategies for improving thermoelectric performance
of CaShi2 basedskutteruditematerials

Mohd Faizul Mohd Sabf® Mohd Sabri Mohd Faizti Suhana Mohd SaidAli Bashir
Mohamed Bashi#f Mohd Faiz Mohd Salleéhand Yuzuru MiyazakKi

@ 1University of Malayd Department Of Mechanical Engineering, Faculty Of Engineering University Of MalaylayMa
2University of Malaya Department of electrical engineering, faculty of engineering, university Malaya, Malaysia
3Eldaein University Department of Mechanical Engineering, Faculty of Engineering, Eldaein University, 63312 Eldaein, Sudan., Sudan
4Department of Applied Physics, Graduate School of Engineering, Tohoku Unived<it05, AramakiAzaAoba, Aoba, SendaVliyagi 9868579,
Japan, Japan

el faizul@um.edu.my

Abstract

This papepresentshe contribution of Iraddition into the La2sCasShi2 skutterudite structure for the improvement of its
thermoelectric properties. The IndaCoShi,( 0 O x O 0.5) samples were prepare
alloying followed by spark plasma sintering process. The characterization of phagaretand morphology of the
sintered InxLa2sCosShi» bulk samples were examined by XRD and SEMS analysis. Rietveld analysis of the XRD

spectra indicated that double ylling of the skuurat er uc
analysis also detected the presence of the secondary phase, InSb ab@\e which indicates that the maximum In
ylling in the.RRi.dsThhesydhmd x he i mpact of signiycantl

Lap2s5CoyShi2 compound, through increase in the electrical conductivity. The electrical behavior changes from
semiconducting to semimetallic for In > 0.1, which is likely due to the presence of excess In dopant and InSb secondar
phase. Doubl e vy I duced the latticestbermal canduttivity. & Imgximune ZT value of 1.25 at 789 K
was achieved for WyLao 24CosShiz. Summarily, the addition of In into basCosShi2 provides a pathway to improve the
overall thermoelectric performance of skutterudites thraughp | oi t ati on of doubl e yl 1l in
improvement in its electrical conductivity and concurrent reduction of its thermal conductivity.

Keywords:

Assoc. Prof. Ir. Dr. Mohd Faizul Mohd Sabri
University of MalayaMalaysia
E-mail: faizul@um.edu.my
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Perspective operovskitephotovoltaic-thermoelectric (PVIE) hybrid
devices angberformanceeliability

Than Zaw OG-

@ University of Mandalay, Myanmar

¢thanzawoo06@gmail.com

Abstract

At present, perovskites have gained great attention as a solar energy harvesting material due to their desirable
photovoltaic (PV) properties. The PV devices can only absortoplestergy around the band gap of photoactive

material and the remaining energy is lost as transmission and thermalization loss. Thermoelectric (TE) generator uses
the thermal energy from PV device and converts it into electricity through Seebeck eftaidizdyion of PV and TE
devices, called PA\TE hybrid devices, efficiently harnesses the solar energy in wider range, thereby improving the
conversion efficiency and power output of hybrid devices. Because of being a hybrid device, lossless coupling betwee
PV and TE devices is a key requisite for realization of high efficiency devices. In the present talk, the perspective of
Perovskite PVTE hybrid devices will be presenteghd their performance reliability will be discussed.

Keywords:

Assoc. Prof. Dr. Than Zaw Oo
University of Mandalay, Myanma
E-mail: thanzawoo06@gmail.cor
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Thermoelectric properties oftgpe In and Ga dually doped ZnO
and ptype Mgdoped CuCr@materials

Anh Thanh TuarPhani, Dung Van Hoamy Ngoc Kim Pharfy Hanh Thi Kieu T8 Truong
Huu Nguyef, Thu Bao Nguyen L% Hoa Thi Laf, Vinh Cao Traf
Sungkyun Park SuDong Parkand Thang Bach Phétt

@ Laboratory of Advanced Materials, University of Sciengetnam National UniversityHo Chi Minh City 700000, Vietnam
bFaculty of Materials Science and Technologpijversity of Science/ietnam National UniversityHo Chi Minh City 700000, Vietnam
¢Department of Mathematics and Physics, University of Inféand echnology, Vietnam National University, Ho Chi Minh City, Viet Nam
d Center for Innovative Materials and Architectures, Vietnam National UnivetsityChi Minh City, Vietnam
9 Advanced Surface and Interface Analysis for Nanomagnetism, Departniényisafs, Pusan National University, Busan 46241, Republic of Korea
fThermoelectric Technology Research Center, Korea Electrotechnology Research Institute, Changwon 51543, Republic of Korea

elpbthang@inomar.edu.vn

Abstract

Thermoelectrics isvell-known as a greeanergy technology that converts directly waste heat to electricity. The
CuCr.odMgo.0s02 sample was fabricated using sefithte reaction method at 1673 K. From a detailed analysisay X
diffraction, we realize that CugssMgo.os0. sample completely crystallizes in form of delafossite structure. As can be
seen from FESEM images, the rhombohedral struciu@ of CuCep.0sMgo.o502 Crystal reveals the fine grain size.
FTIR and Raman spectra also contribute to prove the existedetaddssite structure in our sample. From Hall
measurement results, the hole concentration, mobility and resistivity obtain the value Gfcax1® cn?-V-!-s*and

3 -gn, respectively. Besides, our sample obtains the Seebeck valuesf\&6Kat room temperature.

In addition, the Ga and In dualtjoped ZnO (IGZO) ceramics exhibited the enhancement of thermoelectric properties
which was mainly attributed to lowerdtmal conductivity than 5 Wh -K-1. The systematic comparison between IGZO
ceramics fabricated by two different hitgmperature sintering processes was carried out. As a result, prquunstar

particle size and phase segregation were demonstratedttoldbe structural and thermoelectric properties, especially
thermal conductivity. The characteristics of phase segregation was clearly shown-rathdiffraction (XRD) patterns,

which mechanism was explained by theay photoelectron spectra (XP$he difference of powder particle size leading

to the change in crystalline morphology could be observed through the scanning electron microscopic (SEM)
micrographs. In addition, the correlation between powder particle size, phase segregation angl piotagses was

also discussed.

Keywords: thermoelectric material;type In and Ga dually doped ZnOfype Mgdoped CuCrO2 materials

Assoc. Prof. Dr. Phan Bach Thang 3
Department of Nano and Thin Film Materials, University of Sciel A
Vietnam National University, Vietnar L |
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Application ofthermoelectric (TEprinciple on thecyclic reversal
flow combustion oforousburner (PB)

Bundit Krittacon€!

a Department of Applied Physics, Faculty of Sciences and Liberal Arts, Rajamangala University of Technology Isan,
Nakhon Ratchasima 30000

ehundit.kr@rmuti.ac.th

Abstract

In order to propose the alternative method in generating the electrical power, a concept of thermoelectric (TE) operate
on the cyclic reversal flow of the premixgds combustion of porous burner is discussed.dHfiaition and thermal
porous media based on the Weinbergbs principle is fi
heat transfer mechanism is also presented. For the next topic, the comparison combustion between the conventional (O
free-flame burner, CB) and the porous burner (PB) is reported. The general type of CB is categorized. The benefit of the
cyclic reversal flow combustion on PB is proposed. Then, thermoelectric (TE) principle applied in PB is discussed.
Several researcheslated with the TE and PB are represented. Finally, the feasibility for applying the TE on the cyclic
reversal flow combustion of PB to generate the electrical power is recommended.

Keywords: Thermoelectric principleprous burneryclic reversal flowglectrical power

Assoc. Prof. Dr.Bundit Krittacom
Department of Physics, Rajamangala University
Technology Isan, Thailan
E-mail: bundit.kr@rmuti.ac.tt
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Growth and characterization of single crystaldobgigman and
czochalski method for various applications

H. J. Kimpet

2Department of Physics, Kyungpook National University, Daegu70d2 Korea

¢! hongjooknu@gmail.com

Abstract

It is quite demanding effective electricity generation from renewable energy such as solar energy and thermoelectric
energy. The other hand, it is very important to detectioadifition such as Xay, gamma and particle detection. In a
physics point of view for material development, it shares many common points. In this presentation | will present
principle of band gap, crystal formation followed by crystal growth and chaizatten method.

I will show a couple oexamplesof our study on new crystal scintillation materials and semiconductor crystals as well
as thermoelectric crystal. | will focus more on our work on the new single scintillation crystal growth and
characterization for radiation detection by using both Bridg and Czochalski technique. It could be applied to various
scientific and industrial field such as radiation monitoring at nuclear power plants, environmental radiation monitoring,
medical imaging such as CT, SPECT and PET, homeland security, astrephysiear and high energy physics

research, nogestructive testingnd oil exploration.

Keywords:Termpelectric £miconductorcintillator, luminescenceoptical materials

Prof. Dr. Hong Joo Kim
Department of Physics, Kyungpook National Univers
Daegu 702701, Korea
E-mail: hongjooknu@gmail.con
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Influence of lanthanide addition on the optical, thermal and electrical
properties of oxide glasses

P.Ramprasatiand C. K. Jayasankft*

2 Department of Physics, Sri Venkateswara University, Tirefphfi 502, India.
eickjaya@yahoo.com

Abstract

Currently, glass matrices are being widely used in modern society due to its exceptional physical, chemical,
thermal, mechanical, electrical and optical properties. On the other hand, lanthanide doped glasses play vital role due
their various applicatios in diverse fields in modern Science and Technology such as transparent electrical shielding
sheets in display panels, neafrared and visible optoelectronics, medicine, optical reading, atmospheric sensing and
eyesafe laser radar and solar celisspite of significant progress has already been made, unfortynigtedate, there
is no systematic relation between composition of the host matrix versus concentration of lanthanide ion and quantitativ
electrical, thermal, mechanical and spectroscppaperties in a predictive way. Hence, our group prepared a variety of
lanthanide based oxide glasses and gtasamics and characterized their thermal, electrical, mechanica and optical
properties systematically and uniformly. It has been found thaatileanide addition is an effective way for tuning and
tailoring the required properties for specific applications. The detailed analysis of the results obtained by using various
theoretical models and optimization of the ion concentration, glass coropaaitd quantitative parameters by using
variety of techniques would be shared in my talk to advance further studies for the development of lanthanide dope
glasses for multifunctional applications.

Keywords: Lanthanide doped oxide glassgsical properties thermal propertiesdectrical shielding

Prof. Dr. C. K. Jayasankar
Department of Physics, Sri Venkateswara University, Ir
E-mail: ckjaya@yahoo.con
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Gas discharge and igpplications under airflow

Jingfeng Tang®!
@ Harbin Institute of Technology, China

etangjingf@hit.edu.cn

Abstract

Atmospheric pressure dischargeswidely used in active airflow control, material synthesis and air treatment. The key

to an optimal application performance lies in how to generate stable and diffuse plasma especially in a large volume an
in high-speed airflows. This chapter presentsgtugly of repetitive nanosecond volume discharges underspiged

airflows. The volume discharge strongly depends on the airflows and the corresponding discharge modes vary from
filament to diffuse modes with addition of airflows. The role of airflowssfgles negative effects on discharge currents

as well as discharge densities. Moreover, a type of discharge device with upstream and downstream structure is
proposed to demonstrate that charged particles produced by the upstream discharge are traribpatteunistream

zone, play a préonization and enhanced effect to the downstream discharges.

Prof. Dr. Jingfeng Tang

Harbin Institute of Technology, Chin \/
E-mail: tangjingf@hit.edu.cr ‘, 4
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Fabricationcharacterization anslmulation ofgrating-based
structures forsurfacel enhancedamanspectroscopy (SERS)
substrates

N.S. Aminal®, M. DjamaP¢, Herman, S. Boonruan§ andMm. Horprathun

2 Institut Teknologi Bandung, Indonesia
® National Electronics and Computer Technology, Thailand

eImitra.djamal@yahoo.co.id

Abstract

Surface Plasmon Resonance (SPR) is a resonance phenomenon between electron on the metal surface and the inci
light which generatequantizedplasmons oscillation. There are several approaches to excite SPR wave, i.e. by using a
prism coupler, gratirdpased structure, waveguide coupling and nanoparticles. Among those methods, diffraction grating
offers more simplicity in fabrication arcosteffective. This paper presents the experimental results on the fabrication of
gratingbased structure and characterization in those fabricated grating. The fabricated structure is also analyzed usir
Rigorous CoupledVave Analysis (RCWA) method toawimize the SERS electromagnetic field as SERS substrates.
SERS substrates are a method to enhance Raman signal.

Keywords: Surfacenhanced Raman spectroscopy, grati@ged structure, surface plasmons resonance, rigorous coupled wave analysis

Prof. Dr. Mitra Djamal
Institute of Technology Bandung, Indone:
E-mail: mitra.djamal@yahoo.co.i
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Effect of Shdoping on the electronic structure and thermoelectric
properties of TiNiSRxSh (x = 071 0.125) halfHeusler alloy

M. Rittiruan?®¢¢1 A, Yangthaisony W. A. Difio®f and T. Seetawdni-¢?

@ Program of Physics, Faculty of Science arthnology, Sakon Nakhon Rajabath University, Sakon Nakhon 47000, Thailand
b Simulation Research Laboratory, Center of Excellence on Alternative Energy, Research Development Institute,
Sakon Nakhon Rajabath University, Sakon Nakhon 47000, Thailand
¢ Department of Applied Physics, Osaka University, Suita, Osak&8B5Japan
dDepartment of Physics, Faculty of Science, Ubon Ratchathani University, Ubon Ratchathani, 34000, Thailand
f Center for Atomic and Molecular Technologies, Osaka Universitya,SDiaka 56987, Japan

eImeena@snru.ac.tff_seetawan@snru.ac.th

Abstract

Previous studies report possible enhanced thermoelectric propériydishii xSk as compared TiNiSn. To

study the effect of Sdoping on the electronic structure and TE properties of TiNiSnh, we performed density
functional theory (DFT) based total energy calculations and on top of that we also performed Boltzmann
transport calculation TiNiSn has a total valence electron count of 18, i.e., (Ti:p&4S, Ni:[Ar]3d®s?,
Sn:[Kr]4d%s?5p?) with the molecular orbital formula T{NiSn)Y". TiNiSn thus exhibits nemagnetic
semiconducting features, with a narrow energy daplacing Sn with Sb([Krjd%s?5p®) introduces one
unpaired electron into the hdifeusler primitive cell. We found that Sb gives an electron to TiNiSn and
increases the electron pocket, which in turn increases the electrical conductivity. But the Seefietnt
decreased. In the above room temperature operating range, thermal electron contributions dominate ov
phonon contributions. Our results suggest a maximum power factdr.&f102 Wm'1K'2 at 800 K forSh-

doping concentrations af< 0.03

Keywords: Density functional theotypltzman transport, half Heusler alloyBiNiSn; Sk
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Thermoelectric properties of Sndmilk and thin film

Anh Tuan Duong®®! Nguyen Dinh Larfy Nguyen Manh Nghfa
Nguyen Thi Hadand Sunglae CKo
2 Phenikaa Research and Technology Institute, A&A Green Phonex Group, 167 Hoang Ngan, Cau Giay, Hanoi 100000, Vietnam
®Thanh TayUniversity, Yen Nghia, Ha Dong, Hanoi 100000, Vietnam

¢ Department of Physics, Hanoi National University of Education, Xuan Thuy, Cau Giay, Hanoi 100000, Vietnam
4 Department of Physics, University of Ulsan, Ulsan,-389, Republic of Korea

etuan.duong@thantay.edu.vn

Abstract

In the layer structure materials family, Sp8as hexagonal crystal structure of the type CdI2 wittmR3pace group
which is characterized by a van der Waals bounding force betwe&eSm layers along-axis direction. It was
identified as an4type semiconductor with indirect band gap of 0.97Recently, thermoelectric properties of SpBas

been attracting many researchers due to its-ldtwethermal conductivity. Some theoretical calculations have predicted
that thermoelectric properties of SaS&rong dependent on carrier concentrati@i. value of SnSgsingle crystal can

be achieved up to 2.95 with carrier concentration ¢f t@n3. Here, we report some results about thermoelectric
properties of SnSéulk and thin film. Bulk single crystal of SnSeas fabricated by gradient tempena method while

thin film was grown by PLD method using bulk single crystal as a target. Both bulk and thin film showed hexagonal
structure with rtype semiconductor behavior. Carrier concentration at room temperature of b@Rx¥4.68 cm' 2 while
that of thin film is 5.8x13° cm'3. Highest thermoelectric power factor of bulk single crystal which was obtained along
ab-plane directions at 673 K &431W-cm K2 while PFuax of thin film is 8 mV/-cm K2 at 220 K. An ultralow thermal

c onduc t=ioM3 W nitK'¢) eas obtained alongaxis of SnSgbulk single crystal at 673 K.

Keywords: Thermoelectric, single crystal, tin diselenide, anisotropyp®, low thermal conductivity
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Selection of nevallicides for thermoelectrics
using online database materials project
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Abstract

The state of art thermoelectric (TE) materials, such as PbTe ahes,Birecomposed of toxic, expensive, rare
elements, resulting in limited usage in TEs. Si is atoait, cost effectivand abundant element, which is suitable

for mass production and new market opportunities. However, Si exhibits high thermal conductivitingrés
relatively low TE performance. On the other hand, severatkmelvn silicides (higher manganese silicide and
magnesium silicide) are established as good TE materials. In this study, we search for new silicides for TEs b
screening online datak@$laterias Project [A. Jain, S. P. Ong et al., APL Materials, 2013, 1(1), 011002]. Based
on the screening result, we select several promising candidates. The selected materials are synthesized &
characterized.

Keyword : thermoelectric, silicide, screeingaterialsproject
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Half-Heusler FeNbSlstability and thermoelectric properties
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Abstract

Half-Heusler (HH) compounds are prominent thermoelectric (TE) materials, however therijggrature stability is
scarcely reported. Among tigetype HH compounds, FeNbSb exhibits the best TE properties [1]. Recently, our group
has revealed that FeNbShkshgood hightemperature stability [W. Silpawilawan et at., J. Mater. Chem. C, Z)BB,7 7

6681]. However, the higlemperature stability of doped FeNbSb is unknown. Here, the effect of element substitution
(Ti, Zr, Hf) at the Nbsite of FeNbSb on the TIproperties as well as higemperature stability is examined.
Polycrystalline samples of FebliMo1Sb M = Ti, Zr, Hf) were prepared by aroelting followed by spark plasma
sintering. The highemperature stability was checked by higimperature Xay difraction (HT-XRD) from room
temperature to 80%C in both air and He atmosphere. It is revealed that the substitution ofaridZif enhances the TE
properties and does not deteriorate the féghperature stability of FeNbSb.

[1] C. Fuet al, Nat. Commun6 (2015) 8144.

Keywords: Thermoelectric, higiemperature stability, halfleusler alloy
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Thermoelectric properties of heavily phosphedoped InSiTe
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Abstract

It is well known that an intrinsically layered structure is to present low partially localized frequency phonon modes, low
sound velocities, and large phonon anharmonicities, which lead to a very low thermal condugtility to its strong
intralayer clemical bonds and very weak interlayer bofds der Waals typelndiumtellusilicate(InSiTe;) compound

is one of lamellar transition metal chalcogenides with mietiisilicate family (MSiTes) This compound has an
intrinsically layered structure with hexagonal symmespace groupP-3) This is the first report of a study of
thermoelectrid TE) properties of lamellar undoped and doped indieturosilicate(InSiTe;) Heavily phosphorugP)

was selected as an electron dopditte starting samples were set as IingkTe; (x = 0.0, 0.02, Q04, Q06 and 01) and
were successfully synthesized by direct reaction in sealed evacuated silicaPhds® and microstructural
characterization revealed the presence of the layered mSifieture with hexagonal crystal systeiihe Seebeck
coefficient(S), electrical resistivitys) and thermal conductivitk) of the samples were investigated over the temperature
ranging from 23 to 723 K All the samples exhibited negati®value The r was gradually decreased bydBping with

a slight effect on thé&. The power factor also increased with increasing both the temperaturedmpéft contentd he

ZT of P-doped InSiTewas larger than that of the undop@e®iTe; over the whole temperature rangksparticular, the
INSio.oPo.1Tes exhibited the best TE performance and a maximum ZT valud 4f@ 723 K, which is about fourteen times
larger than that of thendoped InSiTe Optimization of the carrier concentration through heavily P dopant further
enhances the TE performance of the lamellar InSillige results suggest thatd®ped InSiTecan be a good-type TE
material
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Fig. 1. Temperature dependegs of dimensionless figure of mgiiT) of the InSi-xP«Tes (x = 0.0, 0.02, Q04, 006 and Q1)

Keywords InSiTe, tellurosilicate; thermoelectricseebeck coefficienelectrical resistivity thermal conductivity
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Fabrication and thermoelectric properties of InSb/Bi eutectic alloy
by melt spinning and spark plasma sintering
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Abstract

Bismuth is a semimetal and the alloy is one of the most attractive thermoelectric materials in a low temperature region
In the pesent study, Bismutidium Antimonide eutectic alloy has been synthesized by combining melt spinning
technique with spark plasma sintering and its thermoelectric properties are characterized. The alloy was composed |
pure bismuth and InSb. Thermoelectgooperties can be adjusted and optimized and ZT value can be improved
effectively by controlling the microstructure. This fabrication technique using the eutectic reaction is considered as a
promising method for preparing nanostructured bulk thermoedautierials.

Keywords: Thermoelectric materials, melt spinning, spark plasma sintering, eutectic composition, bismuth
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Abstract

The Calcium Cobalt OxidgCaCa:0O9) nan@owderswere synthesized by Solgel method using calcium nitrates
(Ca(NQy)@H.0) and cobalt nitrates (Co(NfRBH,0) raw materialsThe nanopowder was grinded by mortar for 2 h in
air andoptimized to achieve highly pure and fully dense peligthot pressingmethodat 900 C 1 h in Ar atmosphere.
The sample waaneanledy furnace 900C 12 h in air at aftenot pressingThe crystal structure of sample was analyzed
by X-ray diffraction technique and compared with literature review data. The electrical resiSegtyeclcoefficient
and power factoof the sample wermeasured and evaluated by ZE3Vat room temperature to 600. It was found that
the crystal structur€€aCosOs shows tetragonal structure correspond with literature databpa= 0.4646 nmand
¢=1.0818 nm. The highest power factor value of@aOy is 0.18mW m 1.K-2 at 600C.

Keyword: CaCo,Os, sol-gd, hot pressing
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Low electrical resistivity of nano W{adoped ZnO
thermoelectric material
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Abstract

The ZnO thermoelectric material was reduced electrical resistivity by doping nangp@@ier in solidstate reaction
process. The electrical resistivity, resistivity and Seebeck coefficient were measured & atE&mperature range of
373 873 K in Ar atmospere. The results found that the XRD patterns did not show evidence foingi@ion into the
ZnO lattice, but the SEM showed an intensive distribution of;W\@ the grain boundaries. The average Seebeck
coefficient of WQ-doped ZnO sample was increased o m 1 3 & V E Hndidaté Btype thermoelectric materials.
Moreover, we can reduce the electrical resistivity ranged froeg1ém to 34eq cm. Thehighest power factor of sample

is 0.024 mwW mv %K 2at 473 K. The results revealed that dopiago WQ with ZnO also could promot® using for the
thermoelectric devices at high temperature application.

Keyword:ZnO themoelectric materials, Seebeck coefficient, thermoelectric power fa#onscal conductivity
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Reliability test system for the thermoelectric power generation module
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Abstract

To evaluate the reliability of thermoelectric generating modules it is essential to measure power ancerebstayes

under the temperature changing condition. For the practical durability test, the difference of temperature between the
hot side and the cold side should be kept more th@n 50QAlso, the hot side temperature should be controlled up and
down andhe cold side temperature should be stable during the thermal cycle test. Especially in case applying TEG to
vehicles which the exhaust gas temperature is fluctuated rapidly from low to high temperature, the heating and cooling
time to should be controleand the hot side temperature reaches target point very quickly.

In this research, the thermoelectric module reliability evaluation system is introduced which simulate real temperature
change condition. The Thermal cycle test profile was developed bagkd exhaust gas temperature of passenger car
under the real civil driving condition and the industrial generator natural gas engine gas temperature. The test profile
temperature iadjustableand the hot side can be heated up 1@ 60and cooled undet00  in 5 minutes with forced

air cooling system while the cold side temperature can be maintain@d at&spectively. That can reduce the test

cycle time for the high temperature operating TEGs so that researcher and company can estimate andrgdarentee
performance easily. The contact force is set up by the mechanical loader and during the test cycle, generated power ar
resistance are recorded and displayed continuously.

To verify the test system performance, thermal cycle tests based on thebilécexhaust gas temperature were
performed with several TEG. The test result, the relationship between power output, resistance and thermal cycle time,
shows the stability of temperature control system and the reliability evaluation system desigoyadequa

Keywords: Reliability;Cycle Time; Generation Performance; Waste Heat Temperature; TEG
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Thermoelectric properties of Allos
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Abstract

As an energy conservation technique, thermoelectric conversion has attracted attention in recent years. It can conve
waste heat to electric energy without emitting carbon dioxide. However, it is difficult to put into practical use on a large
scale sincexisting high performance thermoelectric materials contain highly toxic or rare elements. In the present study,
AlgMogsis focused as a new environmentally conscious thermoelectric material. According to the results of first principles
calculation and trampsrt properties prediction, oz is a pseuda@ap material and promising as the thermoelectric
material. The power factor may exceed 2.0%M m!-K-2when the carrier concentration is around 1.G%Don'3,
assuming thathe relaxation time is 1.0x1% s. A single phase-type AlsMos sample was experimentally prepared by

arc melting and spark plasma sintering. Furthermore, a part of Mo site was substituted with other elements in order t
optimize the carrier concentratioLarge Seebeck coefficient was obtained as predicted.

Keywords: Thermoelectric materials;oMos

AO0098


mailto:a1kunio@ms.see.eng.osaka-u.ac.jp
mailto:a2
mailto:a3ohishi@see.eng.osaka-u.ac.jp

The ¥'Southeast Asia Conference on Thermoelectric§ 201
14-17 December 204, Empress Angkor Resort & Spa, Siem Reap, Cambodia

SACT 2@1

sact.snru.ac.th

Thermal conductivity of BaSnMxOsi (M = Nb or Ta) ceramics
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Abstract
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Keywords: thermoelectric materials;thermal conductivity;ceramics; lone pair electrons; spark plasma sintering
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sputteringas a preparatorfor thermoelectrianodule
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Abstract

Today, thermoelectrics have not been much developed, espebeliyoelectrics that use thin film. Based on existing
research, the efficiency of thermoelectrics can be developed through the type of material used. In this study, the materi
used is CaCedoped with Mn and G®s so that the material CaggMng O is formed as thp-type target material from
thermoelectric while the substrate used is glass. The stages in conducting this research are material synthesis, sputter
using DC Magnetron Sputtering machines to fornthirefilm, and testing. The synthesis process includes several stages
such as grinding, calcination, and sintering. Grinding is done using a Ball Mill machine with a rotation speegh@f 250

for 2.5 h. Furthermore, the calcination step was carried otiehting the sample to the furnace at 86Gor 10 hours

while the sintering step was carried out at 1250 °C for 5 h. After the synthesis process is complete, a sputtering proce:
is performed using a DC Magnetron Sputtering machine around 10 min. Thgeghis this study is Argon gas (Ar). The
principle of the sputtering process is that the Ar atom will pound the target materiak@g60o) so that the electrons

from the target will bounce and envelop the substrate to form a thin film. Afterudtterépy process, several tests were
carried out, such as XRD testing to determine the type of crystal, testing8ZBMetermine the Seebeck and resistivity
coefficients, the thickness of the thin layer formed, and the power factor test to deterrmmmextimeim voltage and

power generated by the module formed. The result of power factor testidgds W m1-K-2 at 100°C, 1x102 mW

m 1-K-2 at 200°C and 3%10°mW m *-K-2 at 300°C and the thickness is @®d34 nm.

Key words: DC MagnetroBputtering, thermoelectric, thin film
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Abstract

We performed Boltzmann transport calculation to obtain the Seatmfkicient, electrical conductivity, electronic
thermal conductivity and thermoelectric figure of merit (ZT) for Dirac systems. We found an enhancement of ZT due to
the gap opening. When the phonon thermal conductivity is small enough, the optimumappad @irac system can

be larger than 1, which is preferable for thermoelectric applications

Keywords:Graphene, transition metal dichalcogeniddsac materials, thermoelectrics
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Abstract

Temperature stability was one crucial point in @eartz Crystal Microbalance (QCM) sensor measuremelid urd
environmentsuch as its application for biosensor and chemical sensor. The QCM sensor has a sensitivity to the viscosit
and density change of the liquid in contact with the sensor. Therefore, the QCM sensor was also developed as a viscos
measurement instrument such arapplication, the temperatureeds to be controlled tze maintainedn the same

value along with the measurement process. The temperature coagateededs the liquid viscosityand density
dependon its temperature. In the impedance measerd of the QCM sensor in contact with liquid, the temperature
needgo be maintainedn its constant value. Traditional control usiagirculatingwater bath requirechuchenergy to

control and alsdo havea slow responsedue to the thermal capacity tife water in the water bath. In this wotke
thermoelectricelement was used to maintain the temperature of the sensor and thebkgugd measuredFour
thermoelectric modules were used and independently controlled to provide a temperature piudil©@ @MWt sensor
module. The temperature of the thermoelectric surface was measured using a thermistor to be used as a closed loop con
to drive the thermoelectric current. Temperature distribution was measured using thermal camera and thermistor. Th
resut showsthat the temperature stability of the QCM sensor chamber and liquidecamaintainedvith temperature
stability of less than 0.5C. Temperature variation of the chamb&as doneby controlling the current to the
thermoelectric both for coolingnd heating. Thisnethodallows the temperature change of the liquid sample on top of

the QCM sensor at 0.0 min ! at still air.

Keywords: Thermoelectritemperature Controkemperature distribution
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Abstract

The kinetics study of transesterification reaction for biodiesel production catalyzed by CaO derived from eggshells as :
solid heterogeneous catalyst compared with NaOH as adg@mous catalyst was investigated. The results showed that
eggshells as calcium carbonate (CaQihase no activity transformed palm oil to fatty acid methyl ester (FAME), while
CaO of eggshells displayed highly active catalyst for biodiesel productieertieless, the rate constant of the reaction

(k) catalyzed by CaO obtained from eggshells (21ZF* min'') was lower than k value of NaOH catalyst
(2.65<10* min'%) approximately 22 times. Although, CaO of eggshells demonstrated lower catalytic performance than
NaOH, they were also advantages than NaOH catalyst such greeogdtwiortoxicity and reused several times.
Furthermore, the comparison catalytic activif CaO catalyst derived from natural waste materials such as river snail
shells, cockel shells and golden apple snail shells versus eggshells derived CaO catalyst was also investigated in tt
study. All of the resultgverenot only usage as databaseléwelop biodiesel production, but it also illustrated the benefits

of waste eggshells and natural waste sources as a material precursor for preparing green catalyst to produce biodie
product.
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Keyword: Kinetics, biodiesel productiptransesterification reaction, eggshells, CaO catalyst

DOO O 17


mailto:a2sunti-sc@hotmail.com
mailto:b3

The ¥'Southeast Asia Conference on Thermoelectric§ 201
14-17 December 204, Empress Angkor Resort & Spa, Siem Reap, Cambodia

SACT 2@1

sact.snru.ac.th

Mercury ions detection based on schiff base paper test strip
colorimeter sensor

P. Leephemtf! S. SuramitP-¢?andD. Phromyothia®3
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Abstract

The Hg* is one of heavy metals usually used in batteries industry, agricalplEations as insecticides\d medical
applications as dental amalgam that Mercury contaminated environment tatebento the body via water, air and

food daily basis, which caed toxicity in human and organisnishe schiff base is an organic compound in imine
functional group, that can be used to detect metal ion using its because it hdigamaltproperties, high binding for d

and tblock metals. In this work, the schiff §&was synthesized by 1,ZIthaidiazole3,5-diamine and salicylaldehyde

by reflux condensation method with mol ratio 1:2. The synthesized schiff base can immobilized on paper and apply tc
paper test strip colorimeter sensor for’Hipns detection. The sattivity and other optical properties of synthesized
schiff base with Hg ions were measured by Wisible spectroscopy and NMR spectroscopy. The paper test strip can
detect Hg* ions concentration in range 2 ppm to 20 ppm. It has high accuracy, inesgerssy to use, fast response

and colos can see withaked eye.

Keywords: Schiff base, Fgletection, paper stripped
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Chemical gas sensors based on 2D materialsnitib theoretical
study
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Abstract

Efficient chemical gas detection has become important for a wide range of applications (such as air quality
testing, leakage monitoring of hazardous or explosive gases istiiadigafety systems). Innovative nanomaterials are at
the forefront of this aspect because of their maximized sutéaeelume ratio that can intrinsically facilitate superior
performances to conventional transitioretal oxides sensors. Additional irests have also expanded to atomically thin
two-dimensional (2D) materials due to the desirable benefits such as the rapid carrier mobility, the unique planat
morphology that enlarges the reactive-gansing area, superior mechanical stability and thetemperature operation.
In this talk, the chemical sensors based on 2D materials (i. e., silicene, germanene and phosphorene) to detect selec
important gases are presented from the theoretical approaches within the framework of density functigndlhidgeor
deciding fundamental information associated with sensing functionality (i. e., detection mechanism, binding energy anc
changes of electronic properties upon gas exposure) is comprehensively discussed. In addition, the plausible techniqu
to tailorthe sensing performances towards particular kinds of gases are also provided.

Keywords: 2D materials, chemical gas sensors, density functional theory

DO0 0 25


mailto:athakaew@kku.ac.th
mailto:e2vttaya@kku.ac.th

The ¥'Southeast Asia Conference on Thermoelectric§ 201
14-17 December 204, Empress Angkor Resort & Spa, Siem Reap, Cambodia

SACT 2@1

sact.snru.ac.th

Surface modification oduperparamagnetic iron oxide nanoparticles
and methyl methacrylate molecularly imprinted polymer for gluten
detection
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b National Nanotechnology Center, National Science and Technology Development Agency, Patumthani, 12120, Thailand

el darinee.ph@kmitl.ac.th

Abstract

Gluten is a protein found in cereal grain such as wheat, barley and rye. Aasmalht of glutercausesn autoimmune
disease that lead to damage in the digestive system as vaiihdsody system. The detection of gluten in food is
tremendous attentiorBurface modification by molecularly imprinted polymers electrode has been studied specific
detection of gluten using electrochemical Superparamagnetic ironr@tdparticles were trapped into polymer matrix

to improve gluten sensitivity with magnetic perty. Gold screefprinted electrode was modified by tiheagnetic
molecularly imprinted polymenssing surfac@olymerization of methyl methacrylate as monomer and gluten as template.
Themagnetic iron oxidaith particle size less than 100 nm was modified and characterized using VSM, DLS and TEM
techniques. The surface morphology of gold sciémted electrodemodified with the MMIP was confirmed by SEM
techniques. Finally, MMIP electrodes was used to detect gluten by electrochemical technique.

Keywords: electrochemical techniquepagnetic molecularly imprinted polymers, gluten detectifmig screerprinted electrode
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Fluorene derivative chemosensors for cadmium detection
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Abstract

Fluorescence chemosensors of fluorene derivatives contain the different conjugated aromatic rings and binding sites. Tl
structure of the two fluorene molecules indicate maximum fluorescence spectra at 455 nm and 505 nm for FL(1) an
FL(2) in dimethylformanide, respectively. The emission color is sensitive to changes in pH which explains in-twisted
intramolecular charge transfer and results in sensitivity to metal ions. At pH 6, these molecules are sensitive to Cd(Il
ions which illustrates redhifted fluadescence spectra and the increase of Cd(ll) ions concentration results in the increases
of the fluorescence intensity. The limit of detection (LOD) of Cd(ll) ions is 0.35Zthgf FL(1) and 0.289ng L"* of

FL(2). The presence of other metal ions in Qd¢hemosensors solution shows the selectivity for Cd(ll) ions and was
not significantly sense to other metal ions. The effect of anion was not affect the signal fluorescence intensity when th
sensor detects to Cd(ll) ions. The Cddhemosensors complewas characterized usinf|H NMR and FTIR
spectroscopy. The carboxylic binding sites of fluorene derivative chemosensor is important to interact with Cd(ll) ions in
dimethylformamide solvation and the cyano moiety can withdraw the charge transfer to lsitdingsults in
fluorescence intensity increasing. In additisaperparamagnetic iron oxide nanoparticlese used to improve signal
fluorescence intensity for Cd(ll) detection which leads to the lower limit of detection.

Keywords: Fluorenelerivative, fluorescence chemosensor, cadmium detectio, superparamagnetic iron oxide nanoparticles
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Preparation, electrochemical and catalytic properties
of hybrid ZnQOprotein nanocomposite
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a College of Nanotechnology, King Mongiulnstitute of Technology Ladkrabang, Bangkol), 5, ZHailand
®Faculty of Science and Technology, Suan Dusit University, Bangkokz, THailand

ekpewisan@gmail.conf®p_veerachon@hotmail.cqfittita_foo@dusit.ac.th®udomsak_kit@dusit.ac.tfkanokthipb@gmail.com

Abstract

In this present work, preparation of Zfgotein bionanocomposite was carried out starting from commercial zinc oxide
nanoparticle and protein that was extracted from swine wool keratin. Ftareform infrared spectroscopy (FR),

X-ray Photoelectron Spectroscopy (XPS) and field emission scanning electron microscope (FESEM) were employed t
study protein structure, chemical bonding environment and surface structure and morphology of the prepared sample
Existence of extractedr@tein adhered onto zinc oxide surface can be affirmed by protein moieties IR characteristic of
methylene and amide. The result indicates that protein-G@@® NH groups can have strong bonds with Zn atom of

zinc oxide surface accompanying-8nbinding famation, hydrogen bond and ionic interaction between protein chain
and zinc oxide surface. The adsorbed protein corona conformation and chemical bonding interaction strongly depend ¢
the protein concentration. The crucial properties of the prepared todmgosite samples were also investigated by
electrochemical cyclic voltammetry (CV) and visible light photocatalytic activity properties.

Keywords Keratin, protein zinc oxide hybrid nanocomposite
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Thephysical and luminescent properties offDgoped phosphate
glasses for solid state lighting device

M. Shoail¥ €1 N. chanthim&¢2 G. Rool? ¢2and J. Kaewkhad ¢
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Abstract

Phosphate based Oxyfluride glass doped witf*Dyere prepared by melt quenching technique and study through
physical, optical and luminescent properties. The density of the prepared glass seasphesasured with Archimedes
principle. The density and mefctive index increase with R®s concentration while the molar volume decreases. The
UV-Vis-NIR absorption spectra were recorded in the 200 to 2500nm wavelength range. Eight clear peaks observe
centered at 382,449,748,805, 896, 1084, 1266 and 1667 nesponding to transitions from ground stiies to excited
states*Frr, 41312, Fas2, 5Fsi2, 5F712 , ®For2 ®F112+ SHorz and®H1a2 respectively. Photoluminescence excitation and emission
spectra have been recorded under 573 and 350 nm wavelength respectively. The intensity of ilenpiéaks the
excitation and emission spectra increase with increasing concentratiof*abmyup to 1mol% and thereafter decrease.
The JO theory is applied tjfoZX,id,d6)t.hed O ni tnet nesni si¥yiyP aprac
trend. The radiative properties like transition probability (Ar), stimulated emission cross ségfjan(l branching ratio

(Br) has measured for our glass samples. The decay time, CIE coordinates and CCT values were also investigated. T
CIE coordinates of the glass samples in this work located in weight light region.

Keywords: Oxyfluride phosplaglass, Photoluminescence, JO theory
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Effects of BaO and BOs on the optical and luminescence properties
of Dy** doped borophosphate glasses
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Abstract

Barium borophosphate glass and bismuth borophosphate glass dopé&dwatto dysprosium oxide were synthesized

by meltquenching technique at 1200.®bth glasses were studied optical and luminescence properties to evaluate their
potential to using as luminescence materials. The absorption spectra in the region of ultraviolet, visibleiafrdredar

from 300 to 2000 nm were investigated. The lumt®mce spectra showed the strong emission band at 578gum (

%H132) under 350 nm excitation wavelength, which the shapes of the emission bands are similar in both glasses. Th
optical absorption and luminescence intensity of batarophosphate glass are higher than bismuth borophosphate
glass. Also, it is observed that the direct and indirect bandgap values of barium borophosphate glass are found larger th
bismuth borophosphate glass.

Keywords: Borophosphate glassBg;sprosium, Luminescence, Optical band gap
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Optical and physical investigations of CuO dope in glasses prepared
from rice husk ash
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Abstract

In this work, physical properties of glass form rice husk ash (RHA). Compositions of RHA were analyzeRalyy X
fluorescence Spectrometer (XRF). The glasses were melted from rice husk ash.as foB8i@la (40 x)SiO: 10B,0s:

25N&0: 8Ca0: 5Zr0O: 1B0s: 0.5Ti0x: 0.5AL0s: 10BaO: xCuQ wherex is concentration of CuO. The density and
refractive index ofjlasses were increased when increasing concentrations of CuO. Absorption spectra were measured b
UV-visible spectrometer, the absorption peak was found at 784°BiyP (°B2g) is due to C#& ion in octahedral
coordination with a strong tetragonal distontid he color coordinaten CIE L*a*b* system of glasses were measured

and show good correspond with absorption spectra.

Keywords : Rice husk ash , XRF , Wigible spectrometephysical propertiesCuO
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Enhancement admissionintensity in Dy*-doped ZnO/Znk
phosphoboratglasses for WLED materials
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Abstract

Presently, white light emitting diodes QAEDS) were be used to substitute éonventional incandescent and fluorescent
lampsdue to their advantages; thitgjets dtention to create ¥-dopedzinc phosphoborate glasses for enhancing better
lightness.n this researchthe replacing of ZnO by Znkn 49B,0::30R.0s:(20- X)ZNO:xZnk:1Dy,0z g | as s e s, 0
20 mol% were prepared by melt quenching methodiawvektigated through optical absorption and photoluminescence
properties. The absorption results can be used for calculating th®©Judd!l t ( J O) i nt gon si t2y, plarac
and | ed to predicting the stimulated emissi OJdr 4dgneqpr €S
for all glasses. Nevertheless, replacing of Zmes not affect position and intensity of optical absorption éf-Bygped

glasses, wareas the observed blue (481 nm), yellow (572 nm) and red (662 and 751 nm) emission intensities of
photoluminescence spectra rise with Zebntents; the emission intensity at 572 nm for 2@&ttow the highest and

was higher than 20ZnO around 1.6 timeseTemission color of B¥-dopedzinc phosphoborate glasshas been
evaluated with CIE 1931 chromaticity diagram. The results revealed that all glasses emit white light. Hence, these glass
may be suitable candidate for using iRMED and lightening matéals.

Keywords: Phosphoborate glaghotoluminescence; WEDs; Znk,
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Fabrication of CaAl 14033 mayenitestructure
by spark plasmasintering
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Abstract

In this work, the CaAl14033 (C12A7) compounds were consolidated by spark plasma sint€8R§ at 1100, 1200,
1300 and 1350C for 5 min, 50 MPaThe XRD result indicated the C12A7 phase in all specim@&hg SPS method
possesses a fast heating rate wittapplied pressure which could résim a high density productThe relative density
increased from 87 to 994% with increasing sintering temperaturéhe diffusion of carbon from graphite mold might
induce the reduction atmosphere surrounding speciifigis could be the key factor tmprove the electrical properties
of C12A7. The electrical conductivity was enhanced by increasing sintering tempefidtar€12A7 specimens sintered
at 1350 C showed the highest electrical conductivity &f61S m* at 800 C.

Keywords C12A7,mayenite, sparplasma sintering
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Effects of Mn doping on structure and electrochemical properties of
BiVO4 nanoparticles
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Abstract

In this work, the BiM-xMnxO4 (x =0, 0.05, 0.1 and 0.2)anoparticles were successfully prepared by a simple solution
method.The prepared nanoparticles were characterized “ogyXliffraction (XRD) analysis, BrunaueEmmettteller

(BET) method and Xay absorption spectroscopy (XA&chnique Additionally, the prepared samples were fabricated

as electrodes to study the electrochemical properties by Cyclic voltammetry (CV), Galtiarbsrgedischarge (GCD)

and Electrochemical impedance spectroscopy (Ei&hod. The Mn doping cancreaseo f t he crystal | i z
surface area and total pore volume, which caused improving of specific capacitance of the el@&ttedslids sMno 204
electrode exhibits the highest specific capacitance of 226a& g A g*.

Keywords BiV1.xMnO4 (x = 0, 005, 01 and 02) nanoparticles, electrochemical properties, specific capacitance
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Effect of milling techniques on the particle characteristics of
conductive Pisubstituted YBgCuOyy compound
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Abstract

In this work, the effects of milling techniques on-dribstituted YB#zCuwOry particles were investigated. The-Pr
substituted YBgCwOriy powders were prepared by solidate reaction method. The stoichiometric mixtures sy

BaCQ, CuO and ROq; starting powders were calcined at 8&Dfor 12 h in air to form respective compounds. The
resulting products were milled fori412 h using theonventional ball milling technique. The higimergy planetary ball

milling and manual grinding methods were also carried out at various time pEnieghase and structure identification

of powders were characterized byrdy diffraction technique (XRD)'he microstructure and chemical composition were
studied using scanning electron microscopy (SEM) with energy dispergiag ahalysis (EDS). The size distribution of
samples was examined by a particle size analyzer and their specific surface areag@/spvdetermined. The data of

the powders prepared by different milling methods were compared and discussed in detail in terms of particle
characteristics and their potential usedafloidal solution for printed thermoelectric film.

Keywords: YBCORrBCO,milling technique particles sizenanoparticles
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Enhancing thermoelectric properties dype SiGe alloy through
optimization of carrier concentration and processing parameters
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Abstract

The enhancement in thermoelectric (TE) propertigstgpe SiGe alloys through the optimization of carrier concentration

and processing parameters was reported pitgpe SiiGexoBx alloys were prepared by melt spinning (MS) followed by
spark plasma sintering (SPS). The effect of B concentration and processing parameters (rotating speed of Cu wheel
MS and holding time in SPS) was investigated. By adjusting the B content, tlee cangentration was notably changed

but the carrier mobility was not significantly different. Consequently, TE properties were varied with B concentration and
showed the optimum value fors8bexoBo.s with the maximunmZT of 0.71 at 1073 K. Increasing thf@u wheel rotating

speed resulted in the refined microstructure of the MS ribbons. The smaller grain sizes were maintained even after SP
However, despite the refined grains, the TE properties were insignificantly different for any rotating speed. Rezlucing
SPS holding time resulted in bulk samples with lower density, presumably containing nano/micro porous structure. The
presence of pores in the microstructure effectively reduced thermal conductivity due to a stronger phonon scattering, bt

also suppresed the electrical contribution making an obvious drop in the power factor. The optimized holding time for
SPS was 3Bninutesat 1323 K.

Keywords:Thermoelectric; SiGe;4ype; boron concentration; melt spinning; spark plasma sintering
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Thermoelectrigerformancesvaluation of FevShxSe half-heusler
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Abstract

Among the thermoelectric materials, doped and intrinsic FeVSkEHmaléler alloys showed some sort of improvement

in the field of thermoelectric efficiency. Various compositions of FeMSk; (0.03<x<0.15) halHeusler alloys were
synthesized via mechanical alloying and vacuum hot pressing. Phase transition was analyzed during the milling proce:
and after vacuum hot pressing. It showed nearly singleHwltler phases with a small fractiohsecond phases in
vacuum hot pressing samples. Se doping drove the material systetypt conduction. This is because Se generally
acts as a donor atom. Consequently, negative value of Seebeck coefficient is observed. The Seebeck coefficient increa:
with increasing doping concentration up to the optimum temperature. It could be possibly due to decreasing carrie
concentration, considerably higher Hall mobility and enhanced effective mass of the carriers. Thermal conductivity was
found to be decreasegignificantly. It might be due to second phase interaction and grain boundary scattering. The
resultant maximum dimensionless figure of merit was compared with the analogous material systems.

Keyword: Dopingmechanical alloyingseebeck coefficienthermal conductivity, carrier concentration
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Synthesis and thermoelectric properties of@tgTe thin films
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Abstract

The AgSb-Te thin films on glass substrate were successfully deposited by DC magnetron sputtering method and anneale
the thin films at the temperature range 573 to 773 K under Ar atmosphere for 30 mmorph@logy phase structures,
electrical conductivity and Seebeck coefficient of thin flms were investigated by Scanning electron microsegpe, X
diffraction and ZEM3, respectively. We fourtldat the surface was agglomerated and including behaviod |eftér
increasing annealing temperatuRhase structure was mixed phase which found cubic strtmtdiffraction reflections of

(200) and (222) planesd rhombohedral structuecording to (0111) and (110) plan€ke AgSbTe thin films had electrat

conductivity of 0.9410* S m?, Seebeck coefficient of 179 puVv-Kand power factor of 3.05 mW-HK-? annealed at 573
K.

Keywords: AgSbTe thin filmsthermoelectric properties, annealing temperature, sputtering
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Enhancing thermoelectric properties efype SiGe alloy through
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Abstract

The enhancement in thermoelectric (TE) propertiesp-tfpe SiGe alloys through the optimization of carrier
concentration and processing parameters was reporteg-fijpe SkGeoBx alloys were prepared by melt spinning

(MS) followed by spark plasma saring (SPS). The effect of B concentration and processing parameters (rotating speed
of Cu wheel in MS and holding time in SPS) was investigated. By adjusting the B content, the carrier concentration was

notably changed but the carrier mobility was non#igantly different. Consequently, TE properties were varied with
B concentration and showed the optimum value fefG®b0Bo.5 with the maximunzT of 0.71 at 1073 K. Increasing the
Cu wheel rotating speed resulted in the refined microstructure of theid8ns. The smaller grain sizes were

maintained even after SPS. However, despite the refined grains, the TE properties were insignificantly different for any

rotating speed. Reducing the SPS holding time resulted in bulk samples with lower densityaphesomtaining

nano/micro porous structure. The presence of pores in the microstructure effectively reduced thermal conductivity due
to a stronger phonon scattering, but also suppressed the electrical contribution making an obvious drop in the power

factar. The optimized holding time for SPS wasih at 1323 K.

Keywords:Thermoelectric; SiGe;{ype; boron concentration; melt spinning; spark plasma sintering
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Abstract

Developments in thermoelectric (TE) transparertyge materials are scarce and do not follow the trend of the
corresponding #type materials a | i mi t ati on of the current tr dQubkthirar ent
films have been synthesitéy the iodination of Cu thin layers with dip iodine solutiGu. thin layer were deposited on

a glass substrate using an DC magnetron sputtering technique, it €ate during the deposition process waréd,

6, 8 and 10 sccm. The-bay diffractionr e s ul t s s H Guivstratturk. iThlgatictogtructure, chemical state, optical

and thermoelectric properties will be investigated.

Keywords: Cul thin films, jype transparent conductaransparenthermoelectric
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antimony telluride flexible films using thermal treatment via rapid
microwaveassisted DC magnetron sputtering technique
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Abstract

P-type antimony telluride (S es) flexible films were deposited on polyimide substrate (0.025 mm) using an albg;Sb

target via rapid microwavassisted DC magnetron sputtering technique. The influence of thermal treatment with various
temperature 10@0C°C in N; atmosphere for 1 min on their structural, stoichiometry, surface morphology, electrical and
thermoelectric properties were investigated. The crystallinity of th&eslfilms is heightened by thermal treatment
process. The crystalline structure and chem@éomposition of the films were characterized byax diffraction and
energydispersive Xray spectroscopy, respectively. Scanning electron microscope was taken to observe the surface
morphologies. The electrical transport propertied of the films inctudiarrier concentration, carrier mobility and
electrical resistivity were examined by haffect measurement at room temperatiifee temperaturdependent Seebeck
coefficient were simultaneously observed by ZBMTIhermal treatment of-fype ShTe; flexible films were used to
improve the crystallinity and electrical conductivity, leading to the highest value of the power factor.

Keywords: antimony telluride; flexible substrate; rapid microwassisted DC magnetron sputtering
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Abstract

Bulk CwZnSnS (CZTS) p-typethermoelectrianaterialweresynthesized bgolgel processfrom precusocupric
chloride, zinc chloride, tidichloride and thiourea mixed in deionized water stirrer for 2 h at temperatrfeC12
annealed irmrgon flowat 500 °C for 30 min Bulk samples wes prepared biot-pressing methodt 800 °Cfor 2 h.
The thermoelectric properties bfilk CZTS materialwere characterizetthe electrical resistivityseebeck coefficient,
resistivityand thermal conductivitylT he results of this work are very promising to development dyp@
semiconductor material of thermoelectric module in the future.

Keywords: CZTS, semiconductor, thermoelectrityge, thermoelectric bulk
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Abstract

We present the thermoelectric properties efiddped GeShyTes (GST) thin film as prepared by puls€d magnetron
sputtering method. Adeposited GST thin films were annedlat temperature range 250 °C to 400 °C within the N
atmosphere to be obtaineddéped GST for investigating on microstructure and thermoelectric properties. The results
demonstrated that the-deposited GST thin film sample was amorphous generallyremdbecame crystalline after the
annealing process. At temperature annealed 300 to 400 °C, the XRD hadgNhe&xks mixing. Effect of the G4
formation has been enhanced the power factor of GST thin film about 1 order of magnitude {4\ 8w 1R'2for GST

and 6.75x10 Wm''K'2 for N-doped GST) at room temperature.

Keywords: Thermoelectric thin film,-bped GgShTe;, pulseddc magnetron sputtering
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Thermoelectric properties dg-doped CuCr@materials
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Abstract

Recently, thermoelectric devices based on-ddged CuCr®@ delafossitetype oxide have emerged as a promising
solution to transfer the waste heat into electricity. In this report, we systematically investigate the structurall, electrica
morphological, optical and thermoelectric properties of-déged CuCr@ mateials with 5% at Mg dopant
(CuCr.08Mgo.0802). The CuCs.9Mgo.0s02 sample was fabricated using sedithte reaction method at 1673 K. From a
detailed analysis of Xay diffraction, we realize that Cu§gMgo.osO02 sample completely crystallizes in form of
delafossite structure. As can be seen from FESEM images, the rhombohedral siRiBigref(CuCip.osMgo.os0; crystal

reveals the fine grain size. FTIR and Raman spectra also contribute to proving the existence of delafossite structure in o
sample. Fron Hall measurement results, the hole concentration, mobility and resistivity obtain the value'6t@¥3,0
2cntVilstand 3 gqg.cm, respectively. Besi des  K'latwomtsmpergiutee o0 b

Keywords:Thermoelectric material, fype delafossite, CuCEO
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Abstract

The nanocrystalline size of calcium cobalt oxide (C849) powder was prepared from mixing nanopowder (50
nm) of CaCQand CeOs by planetary ball mill (PBM) method. The samples of GBAD were encased in zirconia balls,
then milled at a rotating velocity of 350 rpm for 0.5 to 8.0 h at room temperature. The mixed nanopowders were analyze
crystal structure by Xay diffraction (XRD technique, the phase equilibria studies by phase diagram of pure component
and compared with the Thermogravimetry (TG) and Differential Thermal Analyzer (DTA) results. We can decrease the
mixed powders size as much as possible to 10 nm approximatelynoexhfby Scanning Electron Microscopy (SEM)
and found that the phase diagrams at lower and higher temperatures of CCO systems for calcination and sintering proce
The mixed excellent powder (9 nm) was calcined by the furnace at 1173 K in air for 16rhusimg data from phase
diagrams and TTA results and then reduced powder size again by PBM method for 2 h to 15.53nm and sintered by
quickly hot press at 1173 K in Argoatmosphereor 0.5 h. The calcined powder shows monoclinic structure a = 4.8404 A,
b = 4.4884 {, ¢ = 10.7717 i, b = 98.67107 . The sint
b = 4.2326 |, c = 10.6586 |, b = 97.94837 and crys
crystalline size was dezased from 50 nm to 9 nm with ball milling10 h.

Keywords: nanocrystalline, CG849, particle size, planetary ball milling process
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and phase segregation
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Abstract

Thermoelectrics is weknown as a greeanergy technology that converts directly waste heat to electricity. In this work,
zinc oxide (Zn0O), a potential thermoelectric material, was chosen to study due to its abundatwécitypand thermal
stability. The Ga and In dualldoped ZnO (IGZO) ceramics exhibited the enhancement of thermoelectric properties
which was mainly attributed to lower thermal conductivity than BWW/K-1. The systematic comparison between IGZO
ceramics fabricated by two differenghitemperature sintering processes was carried out. As a result, prquunstar

particle size and phase segregation were demonstrated to control the structural and thermoelectric properties, especis
thermal conductivity. The characteristics of phasgregation was clearly shown in theay diffraction (XRD) patterns,

which mechanism was explained by theay photoelectron spectra (XPS). It was a factor which influenced directly to
carrier concentratiodependent electrical conductivity and powertdacOn the other hand, the difference of powder
particle size leading to the change in crystalline morphology could be observed through the scanning electron microscop
(SEM) micrographs. It was responsibility for the evolution of thermal conductivitgddlition, the correlation between
powder particle size, phase segregation and sintering processes was also discussed.

Keywords: Thermoelectrics, dualioped ZnO ceramics, powder particle size, phase segregation

APO0095

~gg ~


mailto:g%20pttanh@hcmus.edu.vn

The ¥ Southeast Asia Conference on Thermoelectric§ 201
14-17 December 204, Empress Angkor Resort & Spa, Siem Reap, Cambodia

SACT 2@1

sact.snru.ac.th

Modeling andexperimentalkstudy of CaMnQ TEG module

K. Maneesdi®land C. Rattanapaff

2 Department of General Science, Faculty of Science and Engineering, Kasetsart University Chalermphrakiat Sakonnakhon
Province Campus, Sakon Nakhon, 47000, Thailand
b Department of Physics, Faculty of Science, King Mongkut's Institute of Technology Lagkriahdkrabang, Bangkok 10520, Thailand

clorpong@gmail.confXkrchesta@kmitl.ac.th

Abstract

A modeling and experimental study of CaMn@hermoelectric generator (TEG) modules are investigated.
Efficiencies of ntype CaMn@ TEG modules are theoretically predicted using the modeling software COMSOL
Multiphysics. Among temperature gradients from 0 to 500 degree Celsius, the performamaecfid, 2 modules in

series and 56 modules in series are compared with the experimental results and there are a good agreement between tt

Keywords CaMnQ, TEG module
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