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E-mail : t seetawan@snru.ac.th
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CEAE

Contor of Excellonce on Alternative Energy

Sakon Nakhon Rajabhat University

-

AN mdgUfuAnNI 333 ,
sevadsedi 2560

WIEATITN  Fevige

Mr. Kunchit Singsoog

AU : FandhureujiRnsidemasiudianysn
s : 09-9474-4053

E-mail : Kunchitsingsoog@yahoo.com

UYFUR WIS

Mr. Sunti Phewphong

AU : AIVTUIBUJURNITIDENEIUYINE
TnsAwyl : 08-1717-4238

E-mail : sunti-sc@hotmail.com

A3.NTIVNT  3I5ULEANT

Dr. Hassakorn Wattanasarn

AN : FandmreufuanmsidenleBianysn
INsANN : 09-9474-6269

E-mail : w_hussakorn@hotmail.com

A5.97550] 2590

Dr. Athorn Vora-ud

ALY : RantudaeuURn1TIdeWaNUNS
INsANN : 06-3969-0453

E-mail : a_thorn2008@hotmail.com



CEAE

Conter of Excellence on Alternative Energy

Sakon Nakhon Rajabhat, University

seredd] 2560
Annual Report 2017

UNEFNAY  Wnwidau

Mr. Supasit Paengson

A : ianthiseuianisidenunines
Insfnn : 09-5140-9917

E-mail : supasit8-@hotmail.com

WEIIW  duan

Mr. Teerawut Sumphao

AU : AU JURNITAITBLES
InsAw : 09-3392-4390

E-mail : kenig32@gmail.com

U1BlU1 NS

Mr. Meena Rittiruam

ALY @ WInUgUfUAN5IeT1809
Insfnei : 09-1867-2682

E-mail : meena@snru.ac.th



CEAE

Contor of Excellonce on Alternative Energy

Sakon Nakhon Rajabhat University

ADZNSSUNISANUUITY

sensedd 2560
Annual Report 2017

SA.AS.NA5Y  ANZIU
Usgs1unssunig

A

WgaT 400
599UIETIUNTINNT

5.0 AIWITAY
n35UN1S

4

UBATIYN R
NISUNTS

=

N

“
€

f
{

MI.NITYNT  IITIFULAT
N3NNI

UYFUR  HINDY
n35UN"S

A5.91550] 2590
N33UNNT

UYIBAINTNOY  NDINUTY
ATINNNT

a £ 14 -4
wggsans  qeilaninied
NIINATT



10

c E A E sNAseEdd 2560

Contor of Excellonce on Alternative Energy Annual Report, 2017
Sakon Nakhon Rajabhat, University

(%4

wiensny Wil wwedszdng  Wwinded  wigessmey  s1vRus
NIUNT NIUNT N33UNIS

WAL.ITEUY  LNWNEUS wglagad dulw  wenaiwld  WAwaay
N35UNT3 N3IUNT3 N3TUNT3

=

WwaAs  dunzdy  wegined  mNzgdu ueEagInn  Aswgan

N3NNI N3IIUNTT NIIUNTT



11

X0

c A E seredd] 2560

Contor of Excellonce on Alternative Energy Annual Report 2017
Sakon Nakhon Rajabhat University

WWWANBANA 330 UNYIEY W) UUAUSYING UNEIUTENITI  1NDSAS
N33UNTT N33UNTT N3NNI

-

UVNENIENTIR  §ITTUNY WEINEEAT AIEY WINENIUATNS  UATURY
N3IUNTT N354N13 N354N13

-~

UNAINLAT  WA1gan WISENIUTNT Wi wsannunssal auela
NIIUNNT N35UN1T N3TUNNT



12

c E A E sersed 2560

Contor of Excellence on Alternative Energy Annual Report 2017
Sakon Nakhon Rajabhat, University

UUHNAYSY  UWIFOY wgni  lansyudl wgdun NI
NIIUATT N33UNI3 NIINATT

Pl &

-

'

UNPEAUNT  LD1IawN" PIYIAUT  WWSAUAT  w1eRsnIIud  leazdan
A55UNS A35UN1S A55UN1S

wwgsdnd  39usne  Mr. William  Clyde Nixon un9snaiiNedasa  Saumasg
N3TUNTT NIIUNTT NIIUAITUALLAVIYNNT



13

CEAE o] 2560
Contor of Excellonce on Alternative Energy Annual Report 2017
Sakon Nakhon Rajabhat University

@J

Usu5)7
UAUUINMATENEIUNNLEDN

= e ¢

Aslvien]
WuidamanisideuasWauindiuniaiden

@7 =
MNMUDAY)
(-] @ - O/ (-Y] A v v

1. AT Wann WeaS NaTIARIAAING

wazwinnssuindlumunaanunagen

2. Warndneamiinidelvtienaaruideang
v < Y v Y
idunweusulumundanumagen

3. afuayuANTUNTSINEUNT B9ARNT WIRNTTY
LAZUINTITINIAUNGIUNLGDN

4. A3191A39119AMNT LD IUATUNGITUNIALEDN
NMILUUTEINALASANUS SN



14

c E A E sesed] 2560

Conter of Excellonce on Alternative Energy Annual Report 2017

Sakon Nakhon Rajabhat, University o

JuUszUIUsEAU 2560

[

Tutuszana 2560 Tasunisatuayunisaiiuemulasaniseasi

lasens WntlAsINIg URAINU sulszan (U1n)
1ASINISUSUISIANT SA.A5.9NFI55Y Angiu | Rusela 859,140
Audaududaniu
NHIUNILGDN
1ASINTNAIUINLIY SA.A5.9NFI55Y Aneiu | Rusela 319,200
UAUANNSIY
NTIBuAsiaLLgas | WeSsl 100 JUHUAY 861,600
TGRS
Cu2ZnSnS4(CZTS) il
JERD)
NSWRILITZ UV AR SA.AT.NAITTY FALIU | SULNUAY 2,999,800
wundl
asouadamoI @iy
nsNenyY neslud
BANSNUUUTELUN4
nsLIYAUTENOU ATV A Rusela 31,000
wesludidnyinuega
ASENAANTULY YIYAUR RIND9 RKusele 31,000
LAALTENAISUBLLARN
Waenuey
MINauTagRleddny | wednsnge nesing | [usele 31,000

3nvila (Pb1 — x Mx)\
( Zros3Ti0.47)05

WlaUszgndluns
Hae bl




X

CEAE

Contor of Excollonce on Altornative Energy

Sakon Nakhon Rajabhat University

SR 2560
Annual Report 2017

aAaAUUTEUIU IUUNNIUN

7 unaanuAnEuen

R _

=

7 25 /

g2 —/ ,

?:7 15 - / 1 unasnuniely
1 .
0.5 - .

2565
2566
2557

2560

T(w.a)



swynedd 2560
Annual Report 2017

NUIUHURNITINY

@
CEA ECEAE - SNRU

Center of Excellence on Alternative Energy

Thermoelectric o — 0\ @ R gt .
oo || Bed AR (Optic g |Bi®-enp=SRL Beemr
PIEZOELECTRIC
Research Laboratory




17

c E A E sersedd 2560

Conter of Excellonce on Alternative Energy Annual Report 2017
Sakon Nakhon Rajabhat, University

W2eURUANTIYLNRTINBLEANYIRN
Thermoelectric Research Laboratory

— Design & Prediction
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Synthesis

CaMnO; Solid State Reaction
SrTiO '

<

Crystal structure TE properties

Mid

- Temperature
=z g §
7|2 | =

=)

1
. L (20%) FOF N0 CO.045.046 WO, st ] —8— Zn0 (Ref 20091
- : - I = 0
- 5 H M0 > > /n, Co, 0
g w £ H Z E —e—7n, (0,0
Zw £ : g 2w
= = g Rl £
= £ 1500, 1 S s z
5" 5 o i % 50 H soem
Ee 2 ! H ] > »,‘g:..\m
2. v 1 & 6 i . .‘c.,."»; +
4 : 70 & en
S b s e B oW W 1 W0 Mo o /o W0 20 60 60 0 30 s o0 550 P
20CuKe (deg.) : “Temperature (K) Temperatre (KI

Grinder-Polisher Low.SpoediSaw

—@— Uni-leg Ca3Co40q
J =@ Unileg n-Cag g7Big g3MnO5
—@— n-shape p-Ca3Co40g
0.004 4 andn-Cag g7Big naMnO3

Electrical Power

0.0004

0 50 100 150 200
Temperature Difference (K)
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Thermoelectric Application

(a) Personal Temperature Control
(b) Genius Sensor

(c) Smart Motorcycle Helmet
(d) Smart Pot

TEC Application Kit TEG Application Kit

® prototype of thermoelectric generator

® Pprototype of Thermoelectric Refrigerator

@® ZT value of thermoelectric material higher than 1

® Alloy Thermoelectric material

® siandard process of thermoelectric fabrication
® standard Laboratory and research apparatus

® Si base thermoelectric materials

2016 ® prototype of thermoelectric module
® Oxide thermoelectric material
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N8UNUANTTIYIAD
Simulation Research Laboratory

P 'S RL Simulation Research Laboratory

Faritfen Baseesed (oiberia)

_ Head of Lab. Meena Rittiruam, Ph.D. Student (Physics), Royal Golden Jubilee (RGJ).
Work: First-principles calculation on Structural, Electronic, Thermal, Thermoelectric, and
~ Point defect properties.

Sirakan Yokhasing, B.Sc. Student (Physics)
Work: First-principles calculation on Thermoelectric, Mechanics, Magnetic, and Optical

properties.

Suwiphong Hemathulin, Lecturer (Mechanical &Industrial)
Work: Finite element method study on Mechanics properties.

Korakot Matarat, Lecturer (Computer Scince, SNRU) & Ph.D. Student at KKU
(Telecommunication, Electronics and Computer Engineering)
Work: Data mining, Big data, and Cluster computing system.

Kongphope Chaarmart, Lecturer (Electrical & Electronic, SNRU) & Ph.D. Student at MSU
(Engineering Electrical and Computer)
Work: Application electrical and electronic system in Agriculture, Electrical power
measurement, and environment.
Finite element method study on Fluids and electronics system.

SRL
Goal of SRL r=EL

& 3. Application in ared
e base or commerciak

2. Application of _ e
Sensors. o

auto-simulation.

1. Applic & Internet of think

monitori

1. Full knowledge & fundamental of
first-principles calculation or finite
element method.

Simulation
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“><SRL

- Smart system of Thai - Start internet of think (IoT)
blueberry wine curing machine - Sensors
- Sensors

- Smart system of Thai blueberry wine curing

machine

- Prototype Sorting Fat from Wastewater \ y 2 020
- Application of buoy for water quality. 20 1 9 = l
o [ - First-principles calculation
Construct mini-cluster \ ot cobical Dhahertise
computer (Raspberry PI) 20 1 8 P! prop S

- First-principles calculation
on magnetic properties.

20 1 7 - Finite element method study on Smart system of Thai

blueberry wine curing machine.
- First-principles calculation on mechanics properties.

point defect properties.
- Start finite element method.

®
2016 _gpine « e, F—
- First-principles calculation on thermal and ‘ <4
VSN
\\

- Compiled new programs
- Start first-principles calculation on

electronic and thermoelectric E4
properties.
7:SRL
Instrument:
( Onumuu
Quantum ESPRESSO WIEN2k
(GPL) (GPL) (Meena Rittiruam)
11
| [ Y | X 7 NN b O = I
CASTEP G A D 5 == 5 |
a0 N0 DN ) 2 N
11 L = \
Cambridge Serial Total Energy Phonopy, Phono3py &
Package (Prof.Stewart Clark, UK) Phonodb (GPL) ALAMODE

Analyzing lattice anharmonicity
and lattice thermal conductivity

CPLAP of solids (GPL)

Chemical Potential Limits Analysis Program (GPL)

GPL is General public license.

ANSYS
(student product: www.ansys.com/products/academic/ansys-student)
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Selected publication:

Fal | p T T T T T
_= 10E s—La o
g 9F % + Sm .. S
z s '-.. ¢ Er 3
2> 1 '3 = SrTiO, -
:_E_ 6F = \ E
-5 sE* ™ ne (5] ‘. ;
§ 4EN. - Sr0.9Rl).ll|OJ E
- SE % &$La, 2 . E
E 2F oot b . ol = E
L S A-a -
é 1Es 1 1 N s : . ’ B f =
500 1000 1500 2000
Temperature (K)
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<SRL

We are first nature index of SNRU and
top 10 of institution from Thailand.

M. Rittiruam et al. La/Sm/Er Cation Doping Induced Thermal
Properties of SrTiO; Perovskite. Inorganic Chemistry, 2016, 55

(17) 8822-8826, IF = 4.820.

Top 10 institutions from Thailand

Institution
1. Chuslongkom Univarsity {CU)
Mahidol Ureversity (ML)

L4

Suranarse University of Technology (SUT)

Nature INDEX

Vidyasirmediy institute of Science and Technology (VSTEC)

4
5 Naresuan University
6. Chiang Mai University (CML)

7. King Mongiut's Univarsity of Technology Thonburi (KMUTT)

B. Srinakharinwirot University
9. Kasatsart University

Sakon Nakhon Rajabhat University (SNRLU) l

6.86
587

154
164
113
093
082

057

665
494

154
137
095
083
068
067
087

Sakon Nakhon Rajabhat University (SNRU)

Thedand
m T

I April 2016 « 31 March 2017

Pmgion: Global 1
Subjectijoumal group: A6

The tabie 5o e right inchuces couns of ol

remenrth culputs for Sakan Mskon Rajsthat

LUiniversity [ENFIL) pubished betwoen 1 Apdl

2016 - 37 March 2017 which am tracked by

tha Natre Index.

Mover over e domt graph (o view the WFC
cutput for aach subject. Beiow, the same
resanrc outputs ame grouped by subject. Choe
©n tha subject % cell-dawn ina & lst of
articies organized Sy joumal, snd then Sy tithe
Note: Aricies =y be s3sgTd [ mone Fen ane
mibgect wen

Subjoct
|

Top articles by Altmetric score:

LaSmVEr Cation Daping Induced Thermal Properties of S TIOI Perovakite

Mnorymic Chamvry
20160805

Owtputs by subject (WFC)

o.57 0.57

Fc

) sy 0&7

https://www.natureindex.com/country-outputs/Thailand
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WeURUANITITENIEBLENYEN
Piezoelectric Research Laboratory

Piezoelectric Research Laboratory

PIEZOELECTRIC

Research Laboratory
Members in Lab

Adyvisor; Dr.Hassakorn Wattanasarn, Ph.D.
Work: Synthesis (PZT base), hysteresis loop, Strain loop

Head of Lab; Mr.Jukkrit Kongpimy, Master degree
Work: Synthesis (KNN base), Patent and Petty patent,

Assistant Researcher; Mr.Wattana Photankham, Master of Physics

Work: Synthesis (BaTiO; base), Dielectric measurement, Poling Machine,
Oven,

Piezoelectric Research Laboratory ! 1
Roadmap 2015-2020

==L J
Al =\
[ — |

PIEZOELECTRIC
‘—\_5 w u;r-m
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y PIEZOELECTRIC
Research Laboratory
Disseveration Piezoelectric effect
2 F F
\
g b P P
A F F
Direct Effect

Pierre Curie Jacques Curie

in 1880 initiated by — . S -
the brothers Jacques and Pierre Curie E —

Reverse Effect

(\) —  Oxygen

T
D= dg +& E 3 Direct Effect
@ reona E =s T +dE = Reverse Effect

‘ @ —2mgn Where D is Dielectric displacement
P E is Electric Field (N/C)
& ABO T is Stress (N/m?2)

3 d is Piezoelectric constant (C/N)

o £Tis Dielectric constant
Perovskite structure SE is Elastic coefficient

Oxygen
Octahedra

PE

Piezoelectric Application R

Research Laboratory

Piezoelectric constant dzs (pC/N) - Capacity N (Wq .
_ FE_RAM s 4 V‘A\ %

0 500 1000 1500 2000 2500 3000

- Sensor

I

— Is (rhombohedral) -
S Relaxor-PbTiO; single crystals (tetragonal) - Ultrasonic
—] Relaxor-PbTiO, ceramics - MEMS
— PZT-5H )
- Ba(Tly gZrp2)0s-(Bag 7Cag3)TIO; ceramics
— PZT-5A
- K, Na, LI)(Nb, Ta, Sb)O; ceramics (KNN-LT-LS)
- BaTiO,single crystals (domain engineered) ”
S BrzT-4
S rzT-s
BaTiO; based ceramics |
Il Wi sNagsTIO-BaTiO, (BNT-BT)

Bismuth-layered ferroelectrics

' ITungsten bronze structured ferroelectrics
: & Lead-contained [ Lead-free

*Gang Liu et al. 2015 siErEns ELera
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Basic Research

Dielectric properties

R EELTLYEEN
Temperature (* C)

' (8)0.7PMN-03PZT
% (6)0.975(0.7PMN-0.3PZT)-0.025BZN
“= (c) 0.95(0.7PMN-0IPZT)-0.0SBZN
(d) 0.925(0.7PMN-03PZT)-0.07SBZN
() 0.9(0.7PMN-0.3PZT)-0.1BZN

AR——

Pritsmion (e cw )

[T
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20 25 30 35 40 45 50 55 60 65 70
i: B (€) ==——0.0.7PMN-0.3PZT)-0.1BZN “u
J E s A i 8 —A—
2 l (d) = 0.925(0.7PMN-0.3PZT)-0.075BZN
5 ﬂ‘k J '\ | \ o
£ "
E (¢)=—0.95(0.7PMN-03PZT)-0.05SBZN
)| A A
g
E ‘A\ (b) =——0.925(0.7PMN-0.3PZT)-0.025BZN sk
A A
20 2% 30 35 40 45 S0 s5 60 65 0 95 M40 Mus S0 4ss
26 CuKa (deg.)
Ferroelectric properties Crystal structure
[ e o Y |
Microstructure

i

i Ay

-
CTETY

LCR Meter

Piezoelectric Harvesting Machine

{ ‘/.‘ :

P L

a

1Y’

| — |

ml  Wiheg 1

] - "]

N, e

- (s) OTPMN-03PZT
[ 4 |

(R

180 0110 5T

(1) TSI TPMN I IFTTRLSHIN
i) LOS{IL TP IRE T 0. 05R2N
(M TN TR N
1 N0 TP SPETI BN

(d) 0.925(0.7PMN-0.3PZF)-0.07SBZN,

PIEZOELECTRIC

Research Laboratory

Electrode under gas
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PIEZOELECTRIC
Research Laboratory
Dielectric Property
Controller
s 5T ¥ ; X i . Y 0 temperature
a) BaTiO, C .
t 1
10000 ~ o 1KHz o E S
o 10KHz o, r
~ 1 v 100KHz  cg o E A L 20
2" 8000 — KHZ o 0
= — 10KH2 v 9o
2 —— 100KHz e, 15 _ v
E o g8 %, g Chamber
E o temperature
8 o Lo F meter
& 4000 cdoSV . - Where ¢, is dielectric constant
ft 9 &, is the dielectric permittivity
in vacuum (0.08854pF/m)
o e L t is the thickness (m)
. N W 10 W W A0 &1 A s the area of the electrode
Temperature °C (mZ)
Figure 14 The dielectric constant dependent on temperature of the C is the capacitance of sample
BaTiO;+xA ceramics (A is CB, Zn and CZ). (pF)

- All samples were determine the capacity with discrete frequency range of 1,
10, and 100 kHz.
- The measurement was dependent on as function temperature rang 32-300 °C.



27

c E A E sersedd 2560

Conter of Excollonce on Alternative Energy Annual Report 2017
Sakon Nakhon Rajabhat, University

NR8URUANTIFLWANUIS

Thin Films Research Laboratory

Qoo
TFRL TFRL Membership

Thin Film Research Laboratory

~ Name: Assoc. Prof. Dr-TOSAWAT SEETAWAN
"1 position: Advisor (Head of CEAE)
» Thin film thermoelectric sensor
» Hybrid System
E-mail: t_seetawan@snru.ac.th
Name: Dr. ATHORN VORA-UD

Position: Director of TFRL
» Metal and Alloy thin film
» Micro-power generating and cooling source

E-mail: athornvora-ud@snru.ac.th

Name: Mr.SOMPORN THAOWANKEAW
Position: Researcher
» Multi-magnetron sputtering system
» Oxide thin film
» Thermo-sensors
E-mail: somporn@snru.ac.th
Name: Mr.WATCHRA CHAO-MOO
Position: Research assistant/M.Sc. Student
» DC-magnetron sputtering system
» Gas-sensors

E-mail: mai6525@hotmail.com

De®
TFRL 7FRL Roadmap

Thin Film Research Laboratory

r T

(NRCT-SNRU 18-19) Development (NRCT-SNRU 18) Development of
of Thin film photovoltaic/thermoelectric  Thin Film Battery by Co-sputtering

hybrid system (Grant submitted) Method (Grant submitted) \ N
g

“I"L—m’-mm mﬂﬂ”‘—m‘m (NRCT-SNRU 17) Development

2018 Application thin

of Thin Films Thermoelectric N / film sensor
Generator (On process) q = :

(NRCT-SNRU 16) Development of Multi-Magnetron ( L0 FEhinEil J

Sputtering System for Thermoelectric ' \h
6 %
Thin Films Deposition (Closed)
(RJG 14-15) Thermoelectr»c ' I
thin films GeSbTe based £

(Closed) I
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Deo______
TF RL TFRL Development

Thin Film Research Laboratory

gl Starts: 2013
- low vacuum 3 x10°T

-DCpowersupply  Multi magnetron

Upgraded: 2017 sputtering system
- high vacuum 3 x10°T p g y

HV gauge (2018)

MF controller

DC-magnetron
sputtering system

— Bess pressure is below 107 Torr
- Magnetron Cathode 3 guns
(2 targets size diameter is 75 mm) | %5
(1 target size diameter is 50 mm)

Deo
TFRL 7FRL Research Activity

Thin Film Research Laboratory

¢+ Miss Risse Entikaria Rachmanita from University of Teknologi Sepuluh, Indonesia
come to joint short-time research at TFRL, during April 1-30, 2017.

+¢* Dr. Athorn Vora-ud received the scholarship from The National Research
Foundation of Korea and Nation al Research Council of Thailand (NRF-NRCT)
for short-time research at Center for Advance Plasma Surface Technology (CAPST),
Sungkyunkwan University, Korea, during June 15-28, 2017.

+»* Dr. Athorn Vora-ud received the scholarship from Thailand Research Fund (TRF)
through the RGJ Advanced Programme 2017-2018
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et
TF RL TFRL Research Product

Thin Film Research Laboratory

Thin film thermoelectric Ag Thin Films Interdigital
modules Capacitors (IDCs)

L

V2

IDCs design

IDCs Fabrication
on PCB

De®.

TF RL TFRL Research Product

Thin Film Research Laboratory

Publications

= R. Nontra-udorn, A. Vora-Ud, S. Thaowankaew, W. Chao-moo, P. Muthitamongkol, C.
Thanachayanont, S. Samapisut, T. Seetawan; Thermoelectric Properties of Sb-doped ZnO
Thin Film. Journal of Materials Science and Applied Energy 6(1) (2017) 128-131 (TCI1)

= S. Thaowonkaew, W. Chao-moo, R. Nontra-udorn, A. Vora-ud, T. Seetawan; Physical
properties of CaCuO, target into the thin film deposition. Materials Today: Proceedings 4
(2017) 6592-6596 (Scopus)

= S. Thaowonkaew, W. Chao-moo, R. Nontra-udorn, A. Vora-ud, P. Muthitamongkol, C.
Thanachayanon, T. Seetawan (2017). Preparation and Thermopower of CaCuO, Thin Film.
Materials Today: Proceedings. Accepted. (Scopus)

= A.Vora-ud, M. Kumar, S. b. Jin, S. Thaowonkaew, P. Muthitamongkol, M. Horprathum,

T. Seetawan, J. G. Han. (2017). An Effect of Substrate Heating on Thermoelectric Properties
of Ge,Sb,Te; Thin Films: A Microstructural Control by Pulse-DC Sputtering. Journal of
Physics D: Applied Physics. In Revised. (Impact factor: 2.56)
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NUBUHUANTIEE
Optic Research Laboratory

. Optic Team Members AN
AnNOptic
g 9 Researcher Research Laboratory

= Mr.Theerawut Sumphao

= Electrodeposition Cu,ZnZnS, Thin Films Solar cell
= Electrodeposition apparatus
=  QOptic Material Characterization apparatus

istant Researcher

9 Ass
.-.; c‘_ Mr.Nattee Khotthummee

= Thin Films Solar cell
= Solution process deposition

9 Ph.D. Student

Mr. Soe Ko Ko Aung

Grid-connected PV system, Power Converters,
Embedded system, DSSC solar cell

2\ ic

Research Laboratory

QU
. Optic Research Laboratory Infrastructure \"/“’Opt \

Fiber optic spectrometer

Reflectance(%R)

- Film Thickness

3d Printer Hotplate & UV-Vis Spectrophotometer Reflective index
magnetic stirrer | | *  Transmittance(%T) Raman scatter

100 °C *  Absorbance(%A)

i)

2-Zone Tube Furnace Solar Power meter Infrared Thermometer
0-600 °C + 1-3999 W/m? 1000 °C
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. Research 2017

Cu,ZnSnS, film deposited by dip-coating technique (based on solution)

(Research of Nattee Khottummee, master degree of physic 2017)

"\,
‘1?: \\f =3 f ’/Sénm/
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q y\} nm ,A‘-
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‘—z . 10 15 20 25 30 35 40
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SEM image

Research 2017
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“{ Optical bandgap

Cu,ZnSnS, film Deposited by Potentiostat Electrodeposition

sersedd 2560

Annual Report 2017
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. Research RoadMap N> ST

o Thin Film
Electrodeposited
2016 CZTS layer

= 3
anOptic
Research Laboratory
o Solution base CZTS solar cell
e » o Portable Potentiostat

¢
2017 o Raman Spectrometer

o Perovskite solar cell
Study

o AFM microscope
Technology Transfer

o Flexible solar cell

o Flexible Electrodeposited CZTS Solar€
o Fabrication of AFM Microscope
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NUEUNUANTITILBUALNDI

< I
S
3

Battery Research Laboratory

Research Laboratory

Mr. Supasit Paengson Assist. Prof. Wassana M. Wassayod Mr. Prakrong Plianaek
Researcher Kasemsin Ananpreechakon Researcher
Researcher ket NanoBattery Technology

New Battery Cell Designs: Research ongoing

Specific energy (W Tachnology changs: need . B Achieved
800 1 overcome fundamental barriers __‘ goo M Future
{'\ Potential
700 \ 700
600 % 600 5007
500 —switio advanced Uvion 500 g 400+
nodes and cathode
400 a and cat S 400 g 3004
= - 00 2 2001
200 200 E
1004
100 100
0 _-_. 0 () rrrm— .y
Lead NiMH  Lilon LySulfur  LiAir 001 01 1 10 100
Acid Sampling interval (min)

Electrochemlcal Batterles

0.001

Anode Cu Calhod Al
0.000
z
= -0.001 |-
<
E
E -0.002
3 -0003f
x
l -0.004 |
.0.005 i " " L =1 =1 - - ‘-
-03 0.2 -0.1 00 01 02 03
i . (5) Al eathode, (¢) dppug w NsCHDI water, ()
Applied Potentials (V) comecting computer and (¢) Stascase cyche voltamsneery

| Cu Anode/Al Cathode

500 1000 1500 2000 2500
t(s)

Figue 7 Th opbiogy s ot Cu s Al st dp ol Diwoerosion P, Plianaek et al., [JRERD (2017) 24-29

(n)SEMlmageofOl, (b)H)Soan,SF_MmgeofAllnd(e)EDSofAl
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Discharging of electrochemical cells

40 T T T T T
—~m—Cu anode and Al cathode
@ Cu anode and AlZn1% cathode
3.5 I 4 Cuanode and AIZn2% cathode
—w—Ci de and AlZn3% cathod H H
50| 5 S e o At cutrse | Charging of electrochemical cells
S PO - cuanode and Azos cathode
E o5l J Power Supply: Potentionstat
=
o e —p (24
2 20} 1 Jlllllll'L |
o
| 15¢- 4
8 Cly(g) Hy(g) ~
© 10 1 = =
o NaCl (aq) N \
05} 1 5 = g
0.0 ! r L L L __O = )
0 500 1000 1500 2000 2500 <
Time (s) =0
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NUEUUANITIENA9IUYINIA
Biomass Energy Research Laboratory

Bi®%-en

Biomass Energy Research Laboratory

e —

MEMBER

Mr.Wuttichai Roschat

Raw Material, Reaction mechanism

Bi E R h Laborat ERL
iomass Energy Research Laboratory (BERL) e vicor

Center of Excellence on Alternative Energy (CEAE)
Research and Development Institute (RDI)
Sakon Nakon Rajabhat University (SNRU)

Mr.Sunti Phewphong
Study of Reaction Kinetics,
Analytical catalyst material

Researcher

Ms.Kanokwan Najai
Synthesis Catalysts,
Analytictal product
(B.Sc. Physic student)

- Biodiesel Production Machine

- Academic Services to the Community

2017

- Laboratory and research apparatus

- Specialize Researcher in Biomass Energy
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Research studies

‘w\ Eggshell

Calcination 800°C,3h

CaO catalyst
CH,00CR, CH,0H
| s Reaction temperature of 75 °C
CHOOCR; + 12 C,H;OH 3CH;CH,00CR + CHOH

CH,OOCR; Biodiesel CH,OH
Palm oil Glycerol

Eggshell-derive CaO

River snail shells

&

Calcination

<=

800°C,3h

;’

(O catalysts

I

+
- -

Biodiesel Glycerol

10% v/v THF in methanol,
65 °C, 90 min

-

Palmoil  Methanol

Thermo gravimetric analysis (TG/DTA)

(a) 100 795 °C Loz
90 0.6
= L0.5
= 804
= 0.4
o
§ 704 Lo.3
F0.2
60
Lo.1
50 L0.0

100 200 300 400 500 600 700 800 900 1000
Temperature ("C)

(©)
Yo" covems

35330-4

— CaO_AR

3531 O-H

(a..)

ission

Caco,
(caleite)

2519 C=0

Transm

/13 =0

. . . . ILS'QC=()'
4000 3500 3000 2500 2000 1500 1000 500

‘Wavenumber (cm'l)
Fourier Transform Infrared Spectrophotometer (FT-IR)

1480 C=0
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Kconomic plant of Thailand

& Use of rubber seed as a
high potential oil fecdstock
for biodiesel in Thuilund.

Extraction with
organic solyent

% The rubber seed oil biodiesel

shows high quality fuel properties.

‘Rubber seed oil
i .

O The catalyst should be high catalytic activity.
O high stbility
a non-toxic and very low cost

a very easy to generate catalyst

X-Ray Diffraction Analysis (XRD)

(b) m
@ CaCOy .Cil(oﬂ)z u CaO
o
=3
<
=
£
] c Calcined Eggshell
3
=
= 20 Qe 11
o of <ﬂ> . Eggshell
I i e
|
20 30 40 50 60 70 80

2 theta (degree)

20 pun

Scanning electron microscope (SEM)
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Comparison methanol and ethanol
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kinetics stud)() gf reaction
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6
100
]
54 Reaction temperature 0.4 Reaction temperature
80 _ at 65°C : at7s5°C
2 4 TR
o 3 1
£ o0 » >é“ 03
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= el = = 0.2
- L —=— FAEE T 2] w
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20 ) - 0.1
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B | A
] ¢ ’la G
904 80+ L L I[ Palm oil substrate
> = —&— non-cosolvent N
:E 80 = 60 —®THF 2 N 2 B
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Amount of the catalyst
(Wt.% catalyst/oil) " 2 c
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The solar reactor for biodiesel production
-
e
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[ 16408
!
55 cm |
~—— laia
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L 4

Catalysts use NaOH

- reaction temperature of 45-50 °C
- %FAME 95% (+1.5) in 2 h

- %Yield 85% (+2)
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2.3 n1shausumassuausseeney Ing  Assoc. Prof. Dr.Volodymyr Gnatyuk 310 National

Academy of Sciences of Ukraine
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MEMORANDUM OF UNDERSTANDING (MoU)

FOR EDUCATIONAL & SCIENTIFIC COOPERATION

Between
SAKON NAKHON RAJABHAT UNIVERSITY, THAILAND
And
INSTITUT KEGURUAN DAN ILMU PENDIDIKAN PGRI JEMBER,
INDONESIA

Here, we are: Sakon Nakhon Rajabhat University is a public university and having IKIP
PGRI Jember registered office at 680 Nittayo Road, Mueang District, Sakon Nakhon 47000,
Thailand (hereinafter referred to as “ SNRU”);

And Institut Keguruan dan IImu Pendidikan (IKIP) PGRI Jember is a public university and
having IKIP PGRI Jember registered office at Jl. Jawa 10, Sumbersari, Jember, East Java,
Indonesia 68121 (hereinafter referred to as “IKIP PGRI JEMBER”).

In accordance with a mutual desire to promote educational and research opportunities
between the two institutions, we agree to sign the MoU as the following articles:

Article 1. General form for cooperation
Both of SNRU and IKIP PGRI Jember will encourage direct contact and cooperation
between their faculty members and departments, as they are able, and will act as coordinators
of contacts with other faculties whenever appropriate.

Within fields of mutual collaboration, a general form of cooperation is envisaged as follows:

(a) Joint research activities

(b) Exchange of information in the area of scientific education and research which is of
mutual interest to both of SNRU and IKIP PGRI Jember

(c) Exchange of faculty members for research, lectures, and discussions

(d) Exchange of graduate and undergraduate students for study and research

(e) Access to the various facilities of each institute

The other further academic and cooperation activities will be discussed and signed as the
other Agreements.

Article 2. Joint research activities and exchange of information
The themes of the joint activities and the conditions for utilizing the results achieved as well
as arrangements for specific visits, exchanges, and other forms of cooperation will be
negotiated for each specific case whenever necessary in accordance with mutual
requirements.

Page | 1
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Both of SNRU and IKIP PGRI Jember understand that the financial arrangements will be
negotiated on a case by case basis and subject to availability of funds at the time.

Article 3. Exchange of faculty members and students
Exchange staff and/or students will be required to purchase their own health insurance and
casualty insurance, or give evidence that they have comparable insurance coverage. In either
case, medical evacuation and repatriation coverage must be included.

Article 4. Access to the various facilities of each institute
Faculty members and students can use facilities in both universities due to the research
proposal which will be discussed between host and home professors.

Article 5. Period time of MOU
This MoU will take effect from the date of signing by the representatives of both institutions.
This agreement is valid for a period of five (05) years following its date of approval. The
validity of the MoU may be extended after mutual consultation. On the occasion of
dissolution of the MoU, it is necessary for one university to provide not less than six (06)
months notice in writing to the other.

Article 6. Contact persons
Both sides agree assign contact person for this MoU:
- For IKIP PGRI JEMBER :
. Dr. Waris, Mkes (drs_waris@yahoo.com), Vice President for academics affair of IKIP PGRI
Jember
- For SNRU:
. Assoc. Prof. Dr. Tosawat Seetawan (t_seetawan@snru.ac.th), Associated Dean of Faculty of
Science and Technology.

Article 7. Valid conditions
The MoU shall be written in English. It is executed in two copies, each for either party. It
will be valided after finishing the signature of the last representative part.
;{'f/{ ‘.3";-.

> P R}{ENBER , INDONESIA

Hirw N

SAKON NAKHON RAJABHAT p
UNIVERSITY, THAILAND // ¢

Asst. Prof. Preecha Thammavintorn  Drs. M.‘F;Efﬁlil Djamali, M.Si
President President v
Date: ,.L"*.«r;. wst” dqth . 25\ Date: Auguyr Ly ) 01

~
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JMSAE OVERVIEW

OUTLINS PREPARATION

1. Usgana15dIs

Q| UIIUISNS I9I5815 RIATN

2555 - ﬂﬂ'«qﬁu SA.A.0NFI55Y @Mz | Journal of Materials Science and YR [N

Applied Energy

2. Time line nMsidrggrudaya TCI

U sEAUgIUTaYa
2555 - 2558 -
2559 TCI naudl 2
2560 TCI nEut 1

3. Website: http://jmsae.snru.ac.th
4. MSANUN : 3 atu/A

January - April

May — August

September - December
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9. Aims & Scopes

Journal of materials science and applied energy is an international journal and peer-
reviewed medium for the publication of theoretical and experimental materials science and
applied energy includes thermoelectric, piezoelectric, thin films, solar cells, biomass, battery,
nanomaterials, microelectronic devices, renewable energy and alternative energy, are
welcome.
10. N13gndneBeaIN2IEIBU
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1. Wanatchaporn Namhongsa, Tatsuro Omoto, Yosuke Fujii, Tosawat Seetawan, Atsuko
Kosuga, Effect of the crystal structure on the electronic structure and electrical
properties of thermoelectric GeSb6 Teb10 prepared by hot pressing. Scripta Materialia.
133, 96-100, (2017). (ISl Web of Knowledge, Impact factor (2015/2016) = 3.305)

2. NGOC KIM PHAM, KIEU HANH THI TA, VINH CAO TRAN, VAN HIEU LE, BAO THU LE
NGUYEN, HEONG KYU JU, TOSAWAT SEETAWAN, BACH THANG PHAN, Effect of Post-
annealing Processes on Filamentary-Based Resistive Switching Mechanism of Chromium
Oxide Thin Films. Journal of ELECTRONIC MATERIALS. 46(6), 3285-3294, (2017). (ISI Web
of Knowledge, Impact factor (2015/2016) = Impact Factor 1.491)

3. Kunchit Singsoog, Panida Pilasuta, Supasit Paengson, Wanachaporn Namhongsa,
Weerasak Charoenrat, Surasak Ruamruk, Wiruj Impho, Phanuwat Wongsangnoi, Wasana
Kasemsin, Tosawat Seetawan, THE EFFECT OF SILVER AND BISMUTH DOPED Mg,Si ON
CRYSTAL TRUCTURE AND THERMOELECTRIC PROPERTIES. Journal of Materials Science and
Applied Energy. 6(1), 102-105, (2017) (TCI 2)

4. Watsayod Ananpreechakorn, THE STUDY OF DENSITY, HARDNESS AND POWER FACTOR
OF THE 0.9 CaFe;04-0.1ZnFe; O, COMPOSITE. Journal of Materials Science and Applied
Energy. 6(1), 111-114, (2017) (TCI 2

5. THERMOELECTRIC PROPERTIES OF Sb-DOPED ZnO THIN FILM (TCI 2) clickclick to read

6. THE STUDY OF DENSITY, HARDNESS AND POWER FACTOROF THE 0.9 CaFe,O4-
0.1ZnFe;04 COMPOSITE (TCI 2)

7. THE EFFECT OF SILVER AND BISMUTH DOPED Mg,Si ON CRYSTAL STRUCTURE AND
THERMOELECTRIC PROPERTIES (TCI 2)

8. HIGH TEMPERATURE THERMAL PROPERTIES OF MAGNESIUM SILICIDE INVESTIGATED BY
MOLECULAR DYNAMICS SIMULATION (TClI 2)

9. Physical properties of CaCuO, target into the thin film deposition
10. Influence of nano carbon black added BaTiOs on physical and dielectric properties

11. Improvement in thermoelectric properties of CaMnO; by Bi doping and hot pressing
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