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Government

MINISTRY OF TRADE, INDUSTRY & ENERGY
Sancheong—gun Office

Research

Kaolin

Regional Innovation
System Agency

Academic

Korea Institute of
Ceramic Engineering &
Technology

Kyungnam
University

Industry

Com & People
Lakwoo.,Co.Ltd
Heukdam.,,Co.Ltd
Sancheong Ceramic Industry
Hyesungdogi.,Co.Ltd

= Hosted agency

kyungnam Univ. Kaolin Regional Innovation System Agency

= Participating agencies
The department of Nano Materials Science and Engineering,
Kyungnam University / Korea Institute of Ceramic Engineering & Technology /
MAPS / CHAMNURI Eco & Design

Kaolin Regional Innovation

System Agency
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MATERIAL

Activation of job creation and
regional economic through the

development of high performance
Sancheong Kaolin

e Network

High performance of Kaolin RIS of the network configuration
for Academic — Government — Industry — Research.

e Product Development

Advanced materials and industrial products will be
created by the nano-sized Kaolin development

e Manpower training

The new business opportunities will be promoted by
professional and technical personnel training.

e Marketing

The domestic and international distribution sales will be
builted by global producty development

e Business Support

The nano-scaled materials will be developed and the new
technology will be applied to the Sancheong Kaolin industries.

7(Woryeong—dong) kyugnamdaehak-ro, Masanhappo—gu, Changwon-si, Gyeongsangnam-do 51767, Republic of Korea
Tel. 055. 249. 2987 / 055. 249. 2978  www.kaolin.co.kr
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Your One Source
for Advanced Ceramics

We designs your desires for Ceramics and Ceramic coating.

Semiconductor « LED/OLED/LCD - Iron & Steel « Energy Industry
Al,O3 « SiO, « Y,03 « ZrO, « TiO, // SiC+WC -« B,C etc.

SizN4 « SIAION « AIN - BN // TiB, etc.

Functional ceramics for SOFC & MCFC, Machinable ceramics, etc.
Plasma Spray Coating « Suspension Coating » Aerosol Coating

www.dandan21.com
50, Techno 11ro, Yuseong-gu, Daejeon, Korea #34036
T:+82429342456 | F:+8242934 2450 | E:dandan@dandan21.com
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Morgan Advanced Materials Korea
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* SUPERWOOL® PLUS™ FIBER — 1200°C * SUPERWOOL® HT™ FIBER — 1300C
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“Sensitive measurements are our strength”
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Various Jigs High temperature
Bending Test on Ceramics

Inspekt mini Inspekt table
Max. 5kN Max. 50kN
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@ U3 AEE

Auto-polishing M/C Micro-cutting M/C
MASTERLAM 3.0 PRESSLAM 2.0 CUTLAM micro 2.0

Mounting press

& #H|O|X|AFO| YA (KG SCIENCE CO., LTD.) (@
WILLY'S WORLD
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The Korean Ceramic Society
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S13 %EI % HIEEM= OO H(KICET)
S15 |A[HIE O|5BlZAITH)
S16 | TMfi= afst LSH(EL7|cH)
S17 | MzEA ZAS(KIMS)
S18 | A1 0lHXIE MIZt2ARY HEF(KAERI)
S19 | M2t2] M=ot MR=8X UH0I(KICET)
S20 | M2t EZES} 0|3|(FAttH)
S21 | Lt AR _n_o*(°“U\1|EH)

S22 |EtadiE
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(4/20) 5AE

12:30-18:00 ==

13:00-14:00 EAE RE

14:00-14:30

14:30-15:00

EF21 25 (HdlolEf)
15:00-15:30

15:30-16:00 Poster Session I (G1,G2,G6)

= :00-14:00
} ! 2E| A 00-18:00

16:00-16:30 =

HEAE FF HALAIZH FE A4k 16:00-17:00

16:30-17:00

17:00-17:30

17:30-18:00

Sl P M 2 S 2 Student Festival
18:00-18:30

18:30-19:00

20164 48 212 (5]

=(4/21) 321+322% | 3233 3245 3255 3263 1213 1225 1233 1243 1255 1265 5AE
08:00-17:00 S5
08:30-09:00
09:00-09:30
09:30-10:00 . S9. 77| ¥ 27| S19. M2t 47
o I s I
S e G0, 813 Fol 188, LD UM oz anupm w457 B TEMH T cmima (51 samioion| o2 mama (G5 S1G TETE| Vo gusy
10:00-10:30 i (ool KICET) =TT 2tey A (ol5= macy | (CIEF/KRICT EEES (FHELKIST) | (51oym sip|y) | (H¥01 KICET)
st am : izl e | IS ZEH (8%, KICET) aee
10:30-11:00 (e o
ERErE)
11:00-11:30
11:30-12:10 7| =L (5AE)
Gary L. Messing (Pennsylvania State Univ.) “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
12:10-12:30 &3]
12:30-13:30 Lunch
13:30-14:
3:30 00 S19. M2tel 47
] o} 7 Ea
14:00-14:30 (2/gol, KICET)
al PN o
tago-isoo |G ATHITES | S e oo me mama| st gmelan | e elma aai | s10 Mete s | 51 stoie-oiu | S5 2 (o8, 16 mama
@ COSL B 2 s wmes | (s, aws) (02 LD B8 ~ olluix] A= x| ganlz se. =t 3jy Miztey rafel z 8
15:00-15:30 (et ety | G KCeD ol ey | B KvS) | (2 HH) | (e, ) (s, oIt
S20. M2te) #&F
15:30-16:00 =t
(ol 2%, Fotch)
16:00-16:30
16:30-17:00 J12|HAl S0f
7001740 71z 20l (5AE)
: Masahiro YOSHIMURA (National Gheng Kung Univ.) “Why is Soft Processing (Green Processing) of Geramic Materials Important for Sustainable Society”
17:40-18:00 Shal 7|U el (5AR) - B TA(HT)
18:00-18:30 HHSH=Z 0|F
18:30-20:00 Mzlo|AEe| g (MESY 4F, FFIRER])
20169 48 222 (3)
[ 2 o
2(4/22) 321+322% | 323% 3245 325% 326% 121% 122% 123% 1245 125% 1265 5AE
08:00-14:00 55
08:30-09:00
09:00-09:30
o b s G4 b 28 Mt S18. fxf oluf . Poster Session 1T
0930710100 |6y mnp Moy SO EHSB UL Y oo g oo g2 mste vl | o+ sor, L |03 AR Ty g yaja gy | GO Mol A2kl . " (a3-5, G7-9
| DA o) e iz 2 4 ajers . P Aol sl | 817 6m 2A
0001090 (goha, elstel) 12 WEENe | (&E2, wod) | sz o g | @EF R | S e S e w 51-20)
(ot Sz | @191, KICED (=%, #H) o, & ‘ 2. olaMiolAE | —EAE S
deid, MEa LER 9:00-10:00
10:30-11:00 —EAEH Al
9:00-14:00
11:00-11:30 “EE MAE
11:30-12:30
11:30-12:00
e YBMAL A
12:00-12:30
12:30-13:30 AlM L AE FH
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Room 321+322

G1-33

8
offf
B

=

3
S
3

2

38
3
8

54
G1

1
!

2
P
2
L

'
!~.

G1
09:45-10:00

10:00-10:15

G1-7
10:15-10:
G1-8
:30-10:
G1-9
:45-11:00
G1-10
:00-11:
G1-11
-11:

{98

0

—_
IS
e

S

—_
c>I

—_
—_
—_
W

—_
—_
—_
wn
(%)

0

-
=
S
N
n
=
o

PL-1

12:10-12:30
12:30-13:30

G1-12
5

14:30-14:4
14:45-15:00
15:00-15:15

15:15-15:30

G1-31
15:30-15:45

G1. MAMIS2IA
(Organizer: 2toi&I/QIGICH)

A& EoiRI(QISHH)
Recent Progress in Understanding of Various Phenomena in Lead-Free Piezoceramics
22" (UNIST)
The Origin of High Piezoelectric Response in BiFeOs;-BaTiO; Lead-Free Ceramics
oW 3, oAl wkzl 4, & Q1! A &, S AL AL AL A 97w (A, 2 Ak, A )
Piezoelectric Properties of MnO- and MnO,-Modified BiFeOs-BaTiO; Bulk Ceramics
A, o 3wkl el AL A B, w ¥, o) 583 (U, 1A F o, )
Fabrication of Lead-Free 0.78BiysNaysTiO3-0.22SrTiO; Piezoelectic Nanofiber Composite by Electrospinning
AR, FAAL 24 5, A QE, W EF, &&= (KICET,* 7 F )
BiT TemplateQ| 37|17t ZAHIS BNKT Mi2I2I0| &tX EM0| OIXlE st
ZF& ol A 2] 3 (KIMS)
Coffee Break
A& OI7IENEL00)
Structural Characteristics and Microwave Dielectric Properties of Mg, Tir(Al;,Nb;/,,0, Ceramics
AL, 085 E71H)
Compositional Effects on the Microwave Dielectric Properties of LM, Ti,Os., Ceramics (1 < x < 3)
RAAE, A5 71H)
Microwave Dielectric Properties of MgsesND,.(TigsWosOses Ceramics Based on Crystal Structural Characteristics
RAAN A& (F7]H)
Effect of (Mgy;4B,/5"* Substitution for Ti**-site on the Microwave Dielectric Properties of Mg,Tii«(Mg:,:B:2:0: B = Nb, Ta) Ceramics
RARE, R84 71H)
TN ORI E8t (KNaNbO, EHEA M

M TR HEA AT 25 HES 4, 5 (KIMS)

J1ZxZ% / 5As

A 2A8=EI0H)
“Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)

£9| / 5AZ

Lunch

G1. MAMEIEIA
(Organizer: EHEI/QIGHH)

A& ZK(UNIST)
C0;0,-Sn0, Hollow Hetero-Nanostructures: Facile Control of Gas Selectivity by Compositional Tuning of Sensing Materials
via Galvanic Replacement
AR, AN, A4, AE, o] 5E (zHH)
Ultrasensitive Ethanol Sensing Using Pt-SnO, Hollow Spheres Prepared by Kirkendall Effect
ARy, 228 FA S I, o) A, A -, TR, o] FE (ZE )
Monolayered WS, Edge Functionalized CNFs for Room-Temperature Gas Sensors
A3, A1, 2 5 (KAIST)
Highly Sensitive and Selective Gas Sensors Based on Metal-Oxide Nanostructure for loT
AGAT, 5L 5 78 (KIST, 4] &5 8)-)
Study of Downsizing of Gas Sensor Based on Metal Oxide Semiconductor for Llow-Power Consumption
e 3, 7282 (KU-KIST, 2KIST)

st - 7|
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€yl Effect of Ceramic Contents on the Mechanical Properties of the 3D-Printed Objects Based on Ceramic/Photopolymer Composites
15:45-16:00 MFef b, &4 A1, 24 51,4 o F, o] F-E2 (KICET, > 22 o)

16:30-17:00 21218A E0{
17:00-17:40 =2 / 5AZ
A& FS2(KATECH)
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 ShEAl J|G20- Shdst INQE) / 5AZ
18:00-18:30 OIS MESE 4F, IDIRER))
18:30-20:00 NIZIDIAEO] B (AIAH I HEFE)
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Room 323

20164 49 214 (&)

08:00-17:00

10:00-11:30

11:30-12:10

PL-1

12:10-12:30
12:30-13:30

13:30-13:55
13:55-14:20
14:20-14:45
14:45-15:10
15:10-15:15

S5-5
15:15-15:40

S5-6
15:40-16:05

S5-7
16:05-16:30
16:30-17:00

17:00-17:40

PL-2

17:40-18:00
18:00-18:30
18:30-20:00

==

S=

olat 2%

i
>

Aol =0 & R2Iol KMl 2817 (
(E2RI: 2HKY, SNSQ| T ISl MEX

kXl

0T

=

{0
o

q
I

JIZZA / 5AB

o A 2A8>EIC0H)
Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)

£3| / 5AZ

Lunch

S5. =IHAE} SOFC AIE1: sj2t8 oi7tsiet
(Organizer: &2151/KIER)

& OI7IENEZ0H)
MIIEABEE 0I188 DHAMSIZHSEA Q4 A X 32X XFG| (invited)
RAAE NS, w5 AL £290 942 7 A (KIST, 4] & 5F)
Perovskite 20| LaySro9C0psFer20205::21 S 2 L HIS2 T2HUM S&/Hot LIEEA (invited)
PR, e A5, £, EA L ST (P
32Ol Lt DHUS (invited)
Bk (KIST)
Ceria-Coated Nickel Catalysts for High-Performance Direct-Methane Fuel Cells at Reduced Temperatures (invited)
Jin Goo Lee", Ok Sung Jeon, Yong Gun Shul (Yonsei Univ.)

=

Coffee Break
A BIEY(MSCH)

DHMSIS =Fol Aol ZVI=2 U VYitria-Stabilized Zirconia (YSZ) FolZ 1t Gd-doped Ceria (GDC) B25 HBHQ| OHAA (invited)
A", 2073 %, Amir Masoud', ) 1§, whe3 12, ) 7 wH (POSTECH, *RIST)
Microemulsion Derived Highly Efficient Nano Ni-YSZ Cermet AFL for Solid Oxide Fuel Cells (invited)
w27, A 411, o] 7kE] (DGIST)
NAlE 23 HAS 0188 SOFCO| MYkt ATMEIA GiA (invited)
{8 ol F3, {73 F (KIST)

121Nl E0

J|=2ZN / 5A=
A& FS2(KATECH)
“Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
StEAt 19201 Stdst L) / 5AS
0ls NESE 4F, IDIRER])

NZHIAEQ| 2 (A&t X HEFH)

St - 9
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Room 324

20164 49 214 (&)

08:00-17:00 ==

G6, S13. 72| & HIAA M=
(Organizer: O|OIXH/KICET)

[N
>
fol

& 2AXS(KICET)
SieBl  Correlation between Electrical Conductivity and Catalytic Property in 78V,04;-15P205-7B,0; Glasses
08:45-09:00 Containing Fe,05

A" (Rt

Study on Easy-Healing Property of Organic-Inorganic Hybrid Silicophosphate Glass
09:00-09:15 27", 7871 (F4k)

Effect of P,0s Content on the High Proton Conduction Property of Porous Silicate Sol-Gel Glass.
09:15-09:30 A E7)%, F27] (B4

Mg(PO,,E AI®8! Fluorophosphate R2I0] FA0 [IE YSHN EM EM
09:30-09:45 o)AV, H 2wk 3L A 55 (G, 279

SIEZA 532 nm 91 2RI 201 =ALE 0188 72| W PoS AN &M U ZEM2Z M=X
09:45-10:00 A A3 2 (233
10:00-10:15 Coffee Break

The Controlled Precipitation of PbS Quantum Dots in Nd3+-Dopoed Silicate Glasses and Local Environment of Nd3+ lons
10:15-10:30 =} A" (Z 3F2))

oM EIt XS ZIANLI0IE Rl MM SliH & 2XHE
10:30-11:00 & (33

DAZIA BiM | ED MBiE ATHE U7X 7l A (invited)
11:00-11:30 A-A1Y, o] A&l gy, 1112 353 (2, 2d ], 232 H)

Lto| =M OIEA (invited)

HI

11:30-12:10 |12 / 5AZ
A 2A8EI0H)
PL-1 “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)
12:10-12:30 Z9| / 5AZ
12:30-13:30 Lunch

G9. ol Ni2iaIA & ME Mi2tBlA
(Organizer: TIIRHEH/KICET)

A WIHEHKICET)
Crack-Healing Behavior of CVD Grown Silicon Carbide
13:30-13:50 o] A1 &, ]!, A F2, ubAl 3, qke] 1, 3] B2, Al s} B! (1 gFH, ’KICET)
JINZM 0| W= SUE FXIANIFIT| Y8t Titanium Oxynitride A & TI}
13:50-14:10 723", =) A) 312, o] }2)2, 71 -g-%12, 84l 21! (! ol 5}y, 2KICET)
MAG EM0 TE AMSIO B Kinetics
14:10-14:30 22147, 27] !, 223, 24 &, kA 32 (KILAM, *KIGAM)
14:30-15:10 Coffee Break
ME: AHTES)
28 = SIS0l g BAS RElE EIEIHI0E &M
15:10-15:30 o] A ", o]u}=)2, ) A 32, 71 2303, 7312 (4] H gl o] = (5), %KICET, * 9] 5} H))
D= KREZE 0188 K06TIO, O St
15:30-15:50 o] 34", AN A, 24 UL HR1F!, A 5, o) A2 ((F)F FA R, 2 J 1] B o] Z(F)
HEIS EIEIMIOIES 2R EM0I [ OHEOIZ €N
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3 39

15:50-16:10

16:10-16:30
16:30-17:00
17:00-17:40

PL-2
17:40-18:00

18:00-18:30
18:30-20:00

o] AF", AL, AAF, o] Ao (I B e o] Z(F), 27 FH)
M2 D= ZEkS EIEHI0IE & & &)t
=1 A A 3 A 2 R AL (KICET, 2 9131 o)

JDIEN £

JIELM / 5A2

Masahiro YOSHIMURA (National Cheng Kung Univ.)
Sh=Al J|E201- Stdst =KL / 5AS
OIS NESE 4F, IBIRER)
NEZIOIAEQ| 2 (NIA X HEFE)

N RES
“Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”

ENE

o1 ot

(KATECH)

w11
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Room 325

=
s=

S3. LED OlghI&
(Organizer: 28=+/2201)

HE: 2sE), ZE=E2H)

Color Conversion Phosphors for White Laser Lighting (invited)
0 w9 AES (A )
Fabrication of Functionally Graded Metal-Ceramic Material and their Applications (invited)
ShA) 31, AR ()3 A A, 7 )
Organic Light-Emitting Diodes & Organic Solar Cells: Alternative Transparent Electrodes, Molecular Doping, Light Out-Coupling
Systems (invited)
48" ()
Mega Trend of LED Convergence Technology : An Enlargement of Application Area Based on the Wavelength Functionality (invited)
R4 FFrled)
St 3l Deep Ultra-Violet (DUV) &l J|&0| Sigt I MY (invited)
FAR, o] %3], oA (BFA oY)
New Organic-Inorganic Hybrid Materials for Wide Color Gamut Display (inviteq)
A2, dM e, FAT (&Y 7<)
LED I A JIESE (invited
FAS (@A
The Development of Luminescence Materials for Blue Laser Diode-Based Automotive Headlamp
FH I A2AL S LAY 2P (Y B, LCGHA 24 7] 24)
Application of EHD Printing for Copper Mesh Based Transparent Conducting Electrode
11:05-11:20 LUO ZHENHAO', Doo-Young Youn, Ji-Hyun Lee, 7] & 5 (KAIST)
Highly Flexible and Conductive Metal Mesh Network by Scalable and Cost-Effective Method
11:20-11:30 ] #] 8%, §-5F<3, LUO ZHENHAO, 7] & = (KAIST)
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11:30-12:10 I8N / 5AZ
A 2A8(EI0H)
PL-1 “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)
12:10-12:30 Z3| / 5A=
12:30-13:30 Lunch

S1. LED DI2i0I=
(Organizer: SHAS/KIMS)

A& 2BM(KICET)
DEY MIACHIOIAS Eald 2hI(T (invited)
1330-13:55 8} %" (Z )
HISAZASHAC SX - VAN SA0 0IXl= A2IZEY MAQ| HS (nvited)
13:55-14:20 uFe 21, A1 202, 71 A =, 71845, ) (KIMS, > 24k ef)
SIEN Aol AN &2 A Y S (invited)
14:20-14:45 o] 41" (422
Ne2tel IEED J1E At0IQ] HBE0| SEE SHEE S
14451500 258", 25T, 250, 85 299! (24kH, KIMS)

0z
=}
=]
pal]
rr
0
00

15:00-15:20 Coffee Break
EHEE BIIZE(KIMS)
SR HE HES s HYMTA SERI(E MSIZ i L 012 0188 Al Z2iX0t SAIRE HL (invited)
15:20-15:45 284 249, q44, A A1, H Ao}, o) 5231, o) A7), 7) 3 ¥l (KICET)
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LED ZIXIQ| eteint MZ2IA (invited)
15:45-16:10 =} 21*, o] #+-3 (KETI)

16:30-17:00 121Nl E0
17:00-17:40 JIZ=2M / 5AZ
A& SSS(KATECH)
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 St=A 7|20 Sidst I~(QLD) / 5AZ
18:00-18:30 OIS NESE 4F, IPIRER)
18:30-20:00 NIZIDIAEO] Bt (NAH I HEFE)

HENEELEIERE]|
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Room 326

09:45-10:00
10:00-10:30

G2-5

—_
=]

:30-10:45

G2-6

—_
(=]

:45-11:00

G2-7
11:00-11:
G2-9

—_
—

PL-1

—_
—_
=
W
—
=
9%}
(=]

15

&
<@
IR
n
X
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12:10-12:30
12:30-13:30

G2-10

G2-

=
S
=

:00-14:

_
@
&

- =
S

5

G2-12
14:15-14:

[9%]

0

G2-13
4.
G2-14

._.
B
R
L
st

H
£
&
=

'

S5

5:00

15:00-15:15

G2-15

15:15-15:30

G2-16

15:30-15:45

G2-17
15:45-16:

Il 14 -

10

ot

[

on

=2
=

G2. OILAAl & NiStEIA
(Organizer: OIZIEN/H=LH)

A& OIJIENE=TH)

AN Z2IE S 0188t DA AtstE HEHAI LSCF 2= DIN=Z 2&st
gAY v oA A, vl 7] 5, H g, ah A £x) 92 A 58! (28] o, ’KIST)
Improvement of Sulfur Tolerance for Ni-YSZ-BaCO; Composite Anode

A9 E", 2719, A7) 3, 2 e CUNIST, > 5-2] )

High Temperature Crystal Structure and Transport Properties of SrCogoNbg ;05

F39, oA ol ok, s, 79! (KIER 2], 3 o)

Effects of Gradient Porosity in the Anode Functional Layer for Solid Oxide Fuel Cells

[e] 5 [e]
s Al S

OBl E, o] FH, o] Al ()

Coffee Break

A& MENS(KICET)

Interfacial Microstructure and Mechanical Properties of Reactive Air Brazed Ceramic-Metal Joints for Oxygen Transport Membrane (OTM)

FA" Kati, 33 (4 F)

Bi-Deficiency/t BiCuOSeQ| SMEMN OIXl= JSM st A7

QFef &1, o 422, A A, b 8)4, fom| L ubab, o) A, AL A 2 (1A &, 23 o, SKICET, “LG 3} 3}, Z 3} o))
The Fabrication and Performance Analysis of Photovoltaic/ Thermoelectric Hybrid Cell for High Solar Concentration

Ze &, 71482 b, A2 AR, 2 422, W 582 (A2, KIST)
Thermal Behaviors of SiC Fibers under Microwave Irradiation
KHISHIGBAYARKHOSERDENE, =341, A A 7 (KICET)

71xZ0 / 5AZ

A& 2A8+IITH)

“Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)

£9| / 5A2

Lunch

>
(=]

A& HMOIKICET)

0
i

Behavior of Li-Based Electrolytes for Thermal Battery Applications Having Ceramic Fiber Separators

A48, Kati, £33 (Y H )

Oxide Composite Catalyst for Oxygen Evolution in Hybrid Lithium Air Batteries

ALE", F 49, A1) 9% 728! (UNIST, >5-2] o)
Ge TS E8t Nasicon(Na,Zr,Si,P0O;,)0 AIXO0| HE OI5H
ukE| e ke 91 A7) 32 (L E g3, *RIST)

The Evaluation of Dispersion Properties about Carbon Black with the Amphiphilic Fatty Acids in Non-Adueous Solvent

A S, A, A5, 2 ek A ()

Graphene Nanoplatelets Decorated on Nd,sSr,sC0o0s4 Perovskite as Highly Efficient Electrocatalysts for Oxygen Reduction

Reaction and Oxygen Evolution Reaction
AT, A A, 3-89, A1 2] 932, A7 el (UNIST, *-&2] o)
Coffee Break

WMDY Jlis MDA SIS0I28AIE LiHLi,SnS, DRIANE
sl ool e A1z 2 od 22 LR, A /X2 (A&, 2UNIST)
AMTEC MAIQl M7IQt E3NS

Mrl4, g, $-4= (KIER)

& Ol &)

Simultaneously Controllable Doping Sites and the Activity of a W-N Codoped TiO, Photocatalyst

HIA (FHFLH)

o

SNE9Y
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€PEEN  Interfacial Effect of Thermoelectric Properties in Composites by Phase Separation and Layer Mixing (invited)
16:10-16:30 RATHNAM LYDIA', 4=-§-#H, Chan-Chieh Lin1, Dianta Ginting!, o] &2=1, A 2] 32, 9 9 W2 ub=%3 71 8.x)3 (14 8] off 2 72 ) 8}, SKERI)

16:30-17:00 12I8Al £01
17:00-17:40 J|Z=2 / 5AZ
A& SE2(KATECH)
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 StEAt 14201 Stdst (L) / 5AZ
18:00-18:30 Ol MESE 4F, FIFIRER)
18:30-20:00 NEIDIAEQ] 8t (ANAH & HEFH)

st3NE ety - 15|
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Room 121

08:00-17:00 ==

S7. HE X M2l
(Organizer: OIB=/ZNMLY, OIAIRI/=ZLH)

HISZA KOO QIf Zst MEA otASH NZ23LI0F 229l &M
09:00-09:20 Z12) FV 0] F= 3 F 52 (=4, 2 4 )
The Effect of Different Mineralizers on the Crystallization of Hydrous Zirconia Particles by Hydrolysis (invited)
09:20-09:40 Zhao Jing Ming", 35732, o] £ (| 24 o, 274 4 f)
SAZ0IE SEY =20 M2 oAt NEILI0H RIS SHENA o
09:40-10:00 =38, o] w] A2, o] 212, 7121 52, A o) 2, &3 21! (¢l 3} o, °KICET)
oigs Ut A2GI-E 0188t DT LR0ILIOI THSH &1 (invited)
10:00-10:20 M2 (ZF=G-FHLHF)
10:20-10:40 Coffee Break

Synthesis of B-SiC Powder from Alkoxide Precursor and Study of its Sintering Behaviour
10:40-11:00 A-221", Fg!, Z151, 99, 2 5212, 71 3! (KICET,* 4] o))

Y&  Effects of La,O; Doping Concentration on the Optical Transmittance and Microhardness of Hot-Pressed Yitria Ceramics (invited)
11:00-11:20 GAN Lin’, ¥}¢3 =, ZHU Linlin, 7] 3}, 71 219, 2221 & (KIMS)

11:30-12:10 IS / 5AZ
A 2A8(EI0H)
PL-1 “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)
12:10-12:30 3| / 5A=
12:30-13:30 Lunch

S8. CI3d N2iala
(Organizer: &0I8{/KIMS)

& E0IS(KIMS)
Processing of Polysiloxane-Derived Porous Ceramics (invited)
13:30-13:50 713 & (A &A]H =)
CI3& At 8 A S (invited)

13:50-14:10 7] o3 ==* (KIMS)

LM Carbon Nanotubes Grown on Molecular Sieve Coated Porous Ceramics (invited)
:10-14:30 7] &) 21" (3FA] o))

CEEN MUA2ZE NZES TAHEEC HEIIEM HE (invited)

14:30-14:50 Z}sge” ube5 712 5, ghatAd, 2-9-M (KICET)

14:50-15:10 Coffee Break

—_
J;I

A SLE(KICET)
S8-5 A Next Generation Technology for Renewable Energy Production from Wastewater Treatment by Porous Ceramic Membranes (invited)
:10-15:30  Yeongmi Jeong, Sang-Hyup Lee, Chanhyuk Park” (KIST)
CEEM A Study on Natural Material-based Ceramic Membranes for Microfittration (invited)
8} A&, Bukhari Syed Zaighum Abbas, o] Z&1F, 4213 (KIMS)
LM Effect of Surface Grafting on Ceramic Membranes for Improvement of Fouling Resistance (invited))
50-16:10 o) F, ) o], 8P, 5218 (45 ol 74,24 5 o 74, KIMS)
S8-8 Processing and Properties of Alumina-coated Clay Based Membranes for Oily Wastewater Treatment
16:10-16:25 71570, 43351, 71 S, Q183 (141 -2-4] F o], 2KIMS)
16:30-17:00 118N E0i
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Room 121

20164 49 214 (&)

17:00-17:40 JIZ=2N / 5AZ
& RESS(KATECH)
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 StEAt D120 Stadst I=H(HEL) / 5AS
18:00-18:30 0I5 MESE 4F, IPIRER)
18:30-20:00 NIZIDIAEQ B (ANAH & HEFE)

HENEEL IR
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Room 122

20164 49 214 (&)

08:00-17:00 ==

S9. I & 2J| FENE
(Organizer: 0IY=/KRICT)

A& 0IY=(KRICT)
Band Structure Engineering for Thermoelectric Materials (invited)
08:30-08:55 $.m1-8-" (3hhey)
Flexible Thermoelectric Generators Using Organic Materials by Printing Process (invited)
08:55-09:20 =A]&* (KRICT)
Measurements of Thermoelectric Properties of Nanostructured Materials (invited)
09:20-09:45 S48 (SFFEZIFI 7))
09:45-10:00 Coffee Break
|

|val
\J
pal
>

FAl 2AZIAHKIST)

0
[
0

Nano- and Molecular-Solder Introduced Thermoelectric Materials (invited)
10:00-10:25 &4, kA &, 247] (UNIST)

Correction of Errors in Temperature Dependent Characterization for Thermoelectric Materials (invited)
10:25-10:50 AR, 742 91 2, R e R, )34 (KIST, 2 2] of)

Interfacial Effect of Thermoelectric Properties in Composites by Phase Separation and Layer Mixing (invited)
10:50-11:15 R. Lydia’, o] 54, 47, 3ol Tl kel 718 (772 H)

Thermoelectric Properties of Chalcogenide Based Ge,Sb,Tes Thin Fims Deposited at Different Temperatures Using RF Sputtering
11:15-11:30 748", 44 (94

11:30-12:10 J|IZ=Z / 5AZ
A 2A8>EICH)
PL-1 “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)
12:10-12:30 Z93| / 5AZ
12:30-13:30 Lunch

S10. M2t2! 2[8t IRl M=
(Organizer: 2Y5/7H)

AEh 2GS0

SIOEN Ci=Y BtA U §2E 0|88 8N MR 2 SSHM
13:30-13:45 1A 3, M FE, A58, G4 5 (U )

SIS @-Fe,0,/Sn0,/RGO LIt THC S= EM
13:45-14:00 o] 7F4>"", o3 52 (1A A o, 27} o)

CHIEEN  Synthesis of Porous and Coarse LiFePO,/C Cathode Materials Using Nano-Dtructured LiFePO, Seed Crystals and Its
14:00-14:15 Electrochemical Performance

5, A, & F 5, 52 (KATECH)

14:15-14:30 Coffee Break

SZE 2MA HNEE 26t RUHIRICIE 0188t uiots M2 M
14:30-14:45 7 elell*, fo3 4= (ZFH o)

HDAL QIXEAIS =83 e U SA T}
14:45-15:00 A", f9d 42 (AT, 27 o)
CH3A MgO Z2|E J[8to] QXA LAl 883 2212 M=
15:00-15:15 17 3", o] A ul!, A2, 73532 A 8l 12, &4~ (KICET, 59 2} 3} 74)
AR SXE Qlol &A= CdWO, B8t MARIOl LIESAKM0 2t5t o472
15:15-15:30 ¥bA| 4, o] 1}, &3 4= (VFH H))
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Room 122

20164 49 214 (&)

15:30-15:45

S10-8

15:45-16:00

16:00-16:15
S10-10

16:15-16:30

16:30-17:00
17:00-17:40
PL-2

17:40-18:00
18:00-18:30
18:30-20:00

Coffee Break

The Enhancement of Contact Properties of Nanofiber and its Electrochemical Properties for Lithium lon Battery Anode
AM &, AR (FFH)
Probing the Critical Thickness and Role of TiO, Overlayer on SnO, in Improving the Electrochemical Performance of Lithium-ion Batteries
753", Jaksoni Mweta, 223}, 71 3HE, o] A4, 71 o (KAIST)
One-dimensional Cobalt Oxide Nanofibers as a High-Performance Anode Material for Li-ion Batteries
2037, AA D, AFE 2 A5 (KAIST)
J1218Al £04
J|I=20 [ 5AE
A& FS2(KATECH)

“Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)

SiEA 714201 Stsh U=l / 5AS
Ols WIESE 4F, IBDIRER)
MEHIAES| & (A& X HEZH)

HENEEL IR
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Room 123

20164 49 214 (&)

08:00-17:00

S12-1
09:00-09:20

S12-2
09:20-09:50

S12-3
09:50-10:20

10:20-10:30

S12-4
10:30-11:00

S12-5
11:00-11:30
11:30-12:10
PL-1

12:10-12:30
12:30-13:30

n
=
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:10-14:
S11-4
14:30-14:50

14:50-15:10

(983

0

S11-8

16:10-16:30
16:30-17:00

=
s=

S12. SEHI0INZIZIA
(Organizer: #AS/KICET)

M BES(KICET)
Hydrothermal Route to Bioresolvable 2D-Ceramic Colloids for Drug Delivery Device
2 112", # %1 5 (o] 3} of ] of 8] w)
A0/ HEH HAWMl HIOIRMEIIA S8 ME (invited)
o 5" (Hefrfo] L7 =)
or=2 838 Brushiteil Bone Cement: EA & BISE MO (invited)
A" (3FEH)

Coffee Break
& QHA(CS)
A AZSHE NESS L SHMNL AL (invited)
St ()M I E-E)
Prospects for Convergence Bioceramic Materials in Ceramic Industry (invited)
#}7 % (KICET)

|2 [ 5AZ
AEh 2A8=>Z2I0H)
“Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)

E3| / 5AZ

Lunch

S11. HIOIL-0ILIXl SE=
(Organizer: HARHA/CIMICH)

A ATE(KIMS)
Fabrication of Ceramic-2D Nanosheet Composite Materials for Structural, Thermoelectric, and Optoelectronic Applications (invited)
%3 (KICET)
Flexible Energy Harvesters with Piezoelectric Thick Films by Granule Spray in Vacuum Process (invited)
Geon-Tae Hwang!, Chang Kyu Jeong', Haribabu Palneedi'?, Venkateswarlu Annapureddy?, Jong-Jin Choi?, Keon Jae Lee!, and Jungho Ryw?'('KAIST, ’KIMS)
ZoI=2Y A A 2 S (invited)
o] A A" (KIST)
Layered Double Hydroxide Nanomaterials for Anticancer Drug Delivery and Tumor Tracer (invited)
AN (A )
Coffee Break
|

v
N
OBt

(PH QA(KICET)

1)

Electrochemical Synthesis of Nanostructured Materials for Energy Conversion (invited)
A& (KIMS)
Biofuel and Biomass Based Materials for Reducing Green House Gas(GHG) Emission (invited)
Jin Hyung Lee" (KIST)
Near Infrared-Assisted Transdermal Hydrogel Formation (invited)
Hwangjae Lee, Solchan Chung, Jae Young Lee" (GIST)
Surface Potential Analysis of Nanoscale Biomaterials and Devices Using Kelvin Probe Force Microscopy (invited)
o3 (zeH)
JI2I®Al 04
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17:00-17:40

PL-2

17:40-18:00
18:00-18:30
18:30-20:00
18:30-20:00

JIEZM / 5As

A& FSZ(KATECH)

“Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)

S0 D420 SIE IRl / 5As
0I5 WEISY 4F, IDIRER)
NIZHIAEQ| B (A&t & HEFA)

NEHOIAES] 2

gAY

w21
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Room 124

20164 49 214 (&)

08:00-17:00 ==
S22. EtAKIZ
(Organizer: LABI/KIST)

& ARMKRICT), LEBIKIST)
CVD 12i® M=EJIE ¥ S8 (invited)
08:45-09:10 &3 " (A 7))
HIASHH JeiE M=J1£9 A L S0t (invited)
09:10-09:35 7)-8-%" (RIST)
Optical Properties of Co-Axial Tubules in Double-Walled Carbon Nanotubes (invited)
09:35-10:00 Yoong Ahm Kim'*, Hiroyuki Muramatsu?, Mauricio Terrones>*, Morinobu Endo?, Mildred S. Dresselhaus* (‘!Chonnam Nat'l Univ., *Shinshu Univ., *The
Pennsylvania State Univ., *"Massachusetts Institute of Technology)
14:50-15:00 Coffee Break

A& S, LHOIKIST)
Gas Adsorption Development of Porous Carbon Based on Pore Size Control and Functional Group Introduction (invited)
10:15-10:40 1 =] A1* (KRICT)
EtAAMSR S8 2 MY (invited)
10:40-11:05 A3 (GSZHE )
EtAMS JHE H2 SN Y S8 L S (invited)
11:05-11:30 &=} A} (KIST)

11:30-12:10 |12 / 5AZ
A 2A8(EI0H)
PL-1 “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)
12:10-12:30 =3| / 5AE
12:30-13:30 Lunch
S15. NHE

(Organizer: OI&E!/ZAMH)

13:00-13:10 A|HE section MH
o] 58 (AWl EX-3] 314

HESH A G (invited)
13:10-1335 Q3¢ (F7P]ezEY)

20304 2T} SADIA ZIEXHM QU AIH
13:35-14:00 2ted - (o}

SIEE] HMAIE BSH0l M2 NHE EFS| 98 (invited)
14:00-14:25 7)1 47] (o}A ofA]HI E

NHEAO| K& MES I8t AIHIE Z&RQ|
14:25-14:50 ub) -8 (GEALY)

14:50-15:00 Coffee Break

EQY St (invited)

(%]

on

=3t ot (invited)

A& EIIMSLAHE)
SEEN MEA 232IE 201 JIF NS 88 (invited)
15:00-1525 o]H & (=771 EdT9)
SIEEN  “TISMICH AIIES}F KSOIEQ| gt
15:25-15:50 &9 A" (Z- o)
S AI2A S0l Qs H2EA M U ERAGLN 2
15:50-16:15 b, 2413, QA 4, A A4 (B4 k3] 2)
SEE ANHEE MD HEE CHst 22 2 IOt (invited)
15:15-16:40 o] 58" (ZAHH)

for
0H

27X 2HE (invited)
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Room 124

20164 49 214 (&)

16:30-17:00 21718Al £04
17:00-17:40 JIxZM / 5As
A&l RESS(KATECH)
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 StEAl 7920 StgE m=@U) / 5As
18:00-18:30 0IS MIEISE 4F, IBIRER)
18:30-20:00 NIZIDIAES] & (Aia & BEF3)

st NE ety - 23|
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Room 125

20164 49 214 (&)

08:00-17:00 ==

G6, S16. MAN=ZtSt
(Organizer: 21Q&/8ITH)

bal

b

At

B
=T

(KICET)

0:

Hpt=RIGHMEAAE AN (invited)
09:00-09:25 A3 (7 E =)
NESH0IMS &8st AlBig HI22l 2K AA (invited)
09:25-09:50 WL, S-8F2 2053 AFAP (F o, 2gHF, S FA )
09:50-10:10 Coffee Break
A ASRKA=AM)
Application of CFD Simulation to CVD/CVI Process of Silicon Carbide (invited)
10:10-10:35 A =1 91¥, & 4, 0] &2 (KICET, 2 28] f))
BICH Z2i=0F 32 I8t IXA A2t A AIZI0IM (invited)
10:35-11:00 §-5& (@FYH =2
Tonpilz ERMAFMC 72X FNSGIE 2I5t AI=20IM
11:00-11:15 A A Q™ 27, ©] 542 (KICET, >4 1)

11:30-12:10 J|=2 / 5AZ
Ak 2A8+>Z2I0H)
PL-1 “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)
12:10-12:30 Z3| / 5A=
12:30-13:30 Lunch
& 0ISSHELLH)
Molecular Dynamics Study of Nucleation and Crystal Growth of Si on SiO, Substrates (invited)

13:30-13:55 o) ¥ =l * (gF7]of)
G Defect Engineering toward Functional Materials (invited)
13:55-14:20 o] A =+, A B-S-, Ong Phuong Vu, 7] &ta] (A 2))
SI[A Band Structure Modulation of VA Elements and Their Thermoelectric Properties (invited)
14:20-14:45 ¢ ®1$-* (g1t
14:45-15:05 Coffee Break

NI 0I8st XstH LEM A ME (nvited)

15:05-15:30 ©] -3}, 4174 5 (A F )

M2 HAS E5F ASIS9| Electron Energy Loss Spectroscopy (invited)
15:30-15:55 ©]&+Al*, Z A) 93 (KIMS)

AR B 200 CHEH M1 2l o1

15:55-16:10 7 &3 (=)

UCHIS0|22 0|88 BaZrO, (001) EHOIMC ZIZ2E NMT

16:10-16:25 7)1 A] 4", 71934 (817] )

[9%]

16:30-17:00 218Nl &0
17:00-17:40 JIZ=2 / 5AZ
& RESS(KATECH)
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 StEAt 19201 Stdst =L / 5AS
18:00-18:30 0ls MESE 4F, IPIRER)
18:30-20:00 NIZIDIAEQ B (A& & HEFE)

I| 24 - staNEIDSHY
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08:00-17:00

12:10-12:30
12:30-13:30

S20-1
15:00-15:20
S20-2
15:20-15:40

==
S19. N2I2IMR7ot MR=E
(Organizer: 2&0I/KICET)

& THA(KICET)
Correlating Microstructure and Fracture Behavior of SiC;/SiC Composites
Amit Siddharth Sharma, Pipit, %38 (& )
Evaluation of Joint Strength and Its Correlation with Microstructure for SiC-Based Ceramics Using Various Joining Techniques
Pipit’, Amit Siddharth Sharma, =3 (¢ &)
E83IN SiIC MR & Q2E HS (invited)
F=3U, o] dol, 3, AT, o] AL, TFA, 2FA% A5 22, AR, £ 43, WA U (A L2 7o, 2KICET, ¥(5) ¥ 2712
1S AAIFO| ESACl SN0 0IXlE Y& AT (invited)
A AL DAL AA D, A3 L G E T2 (@ b =27, X F) KCF)
Coffee Break

A& FEEEMSI0H)
Dip Coating®i0il QI8 ARHBO| BN 2E (invited)
gHelAY, M 94, 24451, A °d & (KIER)
Properties of SiCf/SiC Composites Made by Precursor Impregnation and Pyrolysis Process- Effects of SiC Filler Materials (invited)
o] | &, Shiv Singh!, 1.2} (KIMS, > F-AFef])
SBII0IM2l SSE X 3E 22| (invited)
SN (FFHFPFAI)
Ceramic Fiber SNl A& S&tt I Wt (invited)
RAA Q" (F)KCC)

I8 / 5AZ
A 2A8EI0H)
“Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”
Gary L. Messing (Pennsylvania State Univ.)

£3| / 5AE
Lunch
A 8IMOIKICET)

s MRE 8%t SENE HY ¥ E4 (invited)
bt (HAHE A E)
Technology of Matrix Resin and Manufacturing Processs for Carbon Fiber-Reinforced Polymer Composites (invited)
o] X1 (KIMS)
Interfacial and Damage Evaluation of Ceramic Fiber/Polymer Composites by Electro-Micromechanical and Wettability Tests for
Multi-Funtional Applications
AEE" AL A5, oAb whgat (Y, 2 R4 F )
MEHHMS &85t AR-Glass Fiber MZ=J|&
o] A A1, 7121 52, o] ] )2, A e 92, o] 9§ %12, A5, Pel 32 ( ¢/ 5}, 2KICET)

S20. M2 &5t
(Organizer: 0181%=/AMH)

&

N
010

HKTD
TIOIMBISIA 27 3 ISO/TC 206 FMEESIO A2 BS

247, o] 3192 (KTL 2 741

RO ST W OI0IN A0l O3t SIC H2FOl B2EIY Wil EES!

HYA, $A%, 4R, 34, o], A4 KICED

st AE ety - 25|
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Temperature Programmed Reduction and Improvement of Oxygen Storage Capacity in MnO2-Ce(1-x)Zrx02/TiO2
15:40-15:55 Z58 ", A1, 2p71 A2, o] 3] 4! (! B4l o), KTL)

2IS0I2MK 22/9t FEIR D& A20|LH 2HQ MN2IM T}
15:55-16:10 o] 591", o] A1, 2183 (KTL)

Thermal Expansion and lonic Conductivity of CaO Stabilized Zirconia with Al,O; Addition
16:10-16:25 718931, 71 82, S50, o] 3|4+ (4, ’KTL)

16:30-17:00 JI1718Al £04
17:00-17:40 J|=2 / 5AZ
A& FES2(KATECH)
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”
Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 StEAl 7|g20l- Stgs M=@U) / 5A8
1800-18:30 OIS (HESE 4F, FPIRER)
18:30-20:00 NE2IOIAES) & (Al X 2EFE)

" 26

re

Iy
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AE: 28+>I0H)

A& 0/HS KICET MEE

08:00-17:00 s=
11:30-12:10 JIZ=2A / 5AZ

PL-1 “Closing the Performance Gap between Textured Piezoelectric Ceramics and Single Crystals”

Gary L. Messing (Pennsylvania State Univ.)
12:10-12:30 Z93| / 5AE
12:30-13:30 Lunch
Ni2ial Atsto 22
- Ni2i8! MAAHE 2Ist JIERIg, JI1=01M X &2 EM5) -

HSIAL

13:30-13:35 2 A (SH=rAl et &3] 37
S M KNS IS Ml 2B A7A Y FRERI|E(Seeds)
13:35-14:35 - Al 2. T4 742 (/A eh o 2B mn
-gr=ahetd 7 U A A TR
- e T F AT Y A TR 21
- Y 7 e A AAC) YA DR 2R
14:35-14:50 Coffee Break
2HHIL. M2I2 AE0F J1E+2(Needs)
14:50-15:50 - A EA 2} Hof: °1 A=A A3 A E)
cHaEY el - AE94 FE A
- a2 i}zﬁiﬁ Al ek A
- A B ok fA Z(EE A = | ) A )
- AR AR - RE A
- ukEA R g ek - BELA)
SHHIL AHHE PIEH ASHEHEO| KR

15:50-16:20 - Atk A1) 22 03] 2000 S (AR Absh g g Akeh | B )
16:30-17:00 J17IMAl &0i
17:00-17:40 =2 / 5AZ
N&:
PL-2 “Why is Soft Processing (Green Processing) of Advanced Ceramic Materials Important for Sustainable Society”

Masahiro YOSHIMURA (National Cheng Kung Univ.)
17:40-18:00 StEA J|g204- stedst u=@dl) / 5As

SRE2(KATECH)

st NE ety - 27|
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Room 321+322

08:00-17:00 S5

G1. MAAIS=IA
(Organizer: EoHZI/QISHH)

A WIHEHKICET)

Growth and Characterization of Anion-controlled Tin Oxynitride Films by RF Magnetron Reactive Sputtering.
08:30-0845 211", kAR, R AR, 591 (KIST, > 2] o) 8Fiw,* §5) 8 7] -0 7-)

Zinc Tin Oxide Thin Film Transistor Deposited by Facing-Target RF Sputtering
08:45-09:00 o] M| 3", &+ (o 5tw)

Fabrication of p-type Transistors Using Cu,0 Active Layers
09:00-09:15 A1 Y, A2, ) -1 (KIST, * §F=r-2p 8} 7] & <A 79)

Structural and Electrical Properties of SroNb;O;, Thin Films Grown using Electrophoretic Method
09:15-09:30 ©]-§-3]", A&, Pu] 2, FA (& i &)

€i5Z¢]  Plasma Damage-free BMNO Capacitor Using Graphene Electrode by Off-Axis Sputtering
09:30-09:45 A1 3], f=A (2 &)

Cu M=9| B HA|0 ME ALO; TS Bi8t M2tal HTHAIEC! &1 EM
09:45-10:00 HA &, & (9w

10:00-10:15 Coffee Break
& S 2HOIBHH)
The Post-Annealing Process to Improve Flux Pinning Properites of GdBa,Cu;0;.s Films with Gd,O; Additions
10:15-10:30 QAN 2 A2, §-AFS) (A] &1 8F3w)
Micro-sized ZnSE AI2&t EtZATEO| O|MTEQ HLEN

10:30-10:45 e A =", 7 2-w)2, A2, A 5, 7| A2 (g 8t 2 g A 4L 7 ] < <d 7-42))
€2l Microstructure and Dielectric Properties of KSr,NaNb,O;; Bulk Precursor and Their Nanosheet-Thin Film Produced by
10:45-11:00 Electrophoresis
Gu =2, AR E, FA (2 5 w)
€5E28  Rapid thermal Annealing Effects on structural and Thermoelectric Properties of Thermally Oxidized Chromium Oxide
:00-11:15 Nanocomposite Thin Films
Venkatraju Jella’, &-<=7 (9o $}.)
€yl  Fabrication of Porous Oxide Magnetic Refrigerants for Low-Temperature Applications
1:15-11:30 2A 87, 2159, 74 5, 25, 57, 35 a2 d 7D)
11:30-12:30 EAHUHE &S AAF AR

12:30-13:30 NAH 8! 2Z =3

—_
j—y
—_
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Room 323

08:00-17:00 ==

S6. B BiEt 2 (IRl MHA M2ieia
(Organizer: AIBE/ATRICH)

Biomineralized Porous Hierarchical Metal Oxide Nanoparticles for Energy Storage Applications (invited)
08:30-09:00 71 E8F (& o)

Oxide-Based Printable Anode Materials for Lithium-lon Batteries (invited)
09:00-09:30 A5, A FF, HA &, o] A%, F < (KRICT)

High Performance Si-based Water Splitting Photocathodes for Photoelectrochemical Hydrogen Production (invited)
09:30-10:00 A3 (A]-&))
10:00-10:15 Coffee Break

A& s D)

Engineering of Metal Oxide Nanowires by Flame Process for Efficient Solar Water-Splitting (invited)

10:15-10:45 In Sun Cho (Ajou Univ.)

Compositional and Interfacial Modification of Highly Efficient (9.9%) CZTSSe Thin Film Solar Cells Prepared by Electrochemical
10:45-11:15 Deposition (invited)

A1, A A (A £)

Sensing Thermal Properties in Nano-Energy Materials (invited)

11:15-11:45 o] AF&-* (F 2o
11:30-12:30 EAEEE &S AAL AR
12:30-13:30 NA QU AZ %2

st NE ety - 29|
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Room 324

08:00-17:

00

S13-7

08:45-09:

:00

S13-8

09:

09

:00-09:
S13-9
:15-09:

:15

:30

S13-10

09:30-09

:45

09:45-10:00

S13-11
10:00-10:15

10:15-10:30

S13-12

10:30-11

:00

S13-13

11:00-11

30

11:30-12:30
12:30-13:30

Il 30 -

re

=
s=

G6, S13. 72| & HIFA M=
(Organizer: OIOIXH/KICET)

Sol-Gel Synthesis of Phosphate-Based Glasses for Enamel Applications

A, 5871 (FAH)

Effects of Melting Conditions on Cerium Valence and Catalytic Behavior into Cerium Phosphate Glasses
A58, 587 (F4H)

Fabrication of Remote Phosphor via Screen Printing Process and Their Unique Optical Properties

A 37, o|w] A, 353, o] o341, A= 5, AWl $- (KICET)

Effect of Refractive Index on Optical Properties of Color Conversion Glass in BaO-Zn0O-B,0;-SiO, System
A A, 3332, A 92, 1A% 32, 0] o 212, o] u] A2, whel) 33, A5 ({§FF, 2 KICET, (F)BASS)

Optimizing Chromaticity of Phosphor-in-Glass LED by Considering Phosphor Characteristics

ALY, ol 34, A (Y 31H)

Effect of Colorants on the Color and Crystallization of Lithium Disilicate Glass-Ceramics

Aepu)”, 549, A3 F2 (4]E1, *KICET)

Coffee Break
M&: H2E(SFU)

QIMAAH Rel0l R8st EE2AHT (invited)
F871" (F4HH)
E3lE DML MIISIEHN oA SHAl2 2Ist ZEA MO (invited)
A, A5, A, (o)

ZAHEHE &S AAL AR

NAH S AE =5

SR PR



08:00-17:00 S

Jhu

S2. AKStE BHER|
(Organizer: SZ2/2AHH)

A& SEZ(SAH)
Superior Electron Transport Properties of Zinc Oxynitride Semiconductors for Next-Generation Display Applications
08:30-08:45 7} 4" ()
The Fabrication and Characterization for RF-Sputtered N-type INON Transistors
08:45-09:00 NINGRUIGUANGY, H & 712, 7] 41 9)2, 7] X1 A}2, vl =332 ({UST, 2KIST)
High Electrical Conductivity in Doped ZnO Ceramic (invited)
09:00-09:30 Tian Tian!, Lihong Cheng', Liaoying Zheng', JuanjuanXing?, Hui Gu?, HuarongZeng', Wei Ruan', KunyuZhao', Guorong Li'"* (‘Shanghai Institute of
Ceramiics, *Shanghai Univ.)

DFT-Guided Defect Engineering for Nanostructured Oxide Semiconductors and High Functionality
09:30-09:50 3] (F)HF L)
09:50-10:00 Coffee Break

CZEN  AKNEEBEE-E 0188 Zn0 VI8t HI9fSd 2 88

10:00-10:25 HA F, o] -7 (-4H)

ZAE CUAZ0I8 AlSIE B9t ERRIAH N S& (invited)

10:25-10:50 A -¢-A* (ETRI)

Indium-free, Highly Transparent, Flexible Cu,0/Cu/Cu,O Mesh Electrodes Grown by Roll to Roll Sputter for Flexible Touch
10:50-11:15 Screen Panels (invited)

R 771" (3] )

RF AHEEES 0188t 10ISE CHZE IGO SYHERMAIAH HME 2 EM 2N

11:15-11:30 23517, A3, o] £33, 59 % (F &)
11:30-12:30 EAHEE &S AAL AR

12:30-13:30 N4 S 2E FZ

HEN LRI
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Room 326

08:00-17:00

S21-1

08:45-09:15

S21-2
09:15-09:35
| G4-1 ]
09:35-09:50
09:50-10:00

S21-3

10:00-10:20

S21-4

10:20-10:40

S21-5

10:40-11:00

11:00-11:15

11:30-12:30
12:30-13:30

Il 32 -

re

=
s=

G4. L=SEMEIaIA, S21. LI AIZ XS
(Organizer: Z=22=/94NICH)

A ol XIQISHH)
Controlled Synthesis of 2D Atomic Layers for Diverse Applications (invited)
3w 2, Pulickel M. Ajayan?, 2 %13 (' ¢l 315, 2Rice Univ., ’KIMS)
Piezoelectric Composite Nanofibers (invited)
Liu Kaihua, Han Byul Kang, Chansu Han, Yong Soo Cho” (Yonsei Univ.)
Lic HILIS ASHE 819t J18to] ZHI0IR MM
Y, 1 8 A2 753, FAR, 75§ (KIST, 2 22 o)
Coffee Break
A ZE(IMICH)
Cu Doped Lay ;Cag3Nig7sMo2s0ss (M = Cu) Layered Perovskite as Cathode for Solid Oxide Fuel Cells (SOFCs) (invited)
Tae Ho Shin"'?, and John T. S. Irvine? ('KICET, *Unive. of St Andrews KY16 9ST)
Synthesis of Nano-Structured Catalysts for Energy Applications (invited)
Yesol LIM, Minjin Lee, Haejin HWANG® (Inha Univ.)
Application of Atomic Layer Deposition to Solid Oxide Fuel Cells (invited
Jin-Ha Hwang" and Eui-Hyun Kim (Hongik Univ.)
Metal-Organic Framework Driven Ultra-Small Catalyst Loaded ZnCo,O, Hollow Spheres for Gas Sensors
T8, H AR, AR 4, 2 T (KAIST)
TAGYE &5 AN AR
NAH S HE FX

Iy



08:00-17:00

09:50-10:00

10:10-10:30
10:30-10:45
10:45-11:00
11:00-11:15
11:15-11:30
11:30-12:30

12:30-13:30

=
s=

G3. AIXILIOIE M2I2iA
(Organizer: OIAMRI/=E[)

& IMEKIMS)
Size Dependent Surface Chemistry of CeO, Nanoparticles for Silicate Adsorption
o) 73" (3 H)
MAHNM Z2iX0 ME 0|88t SlEls/ItE2llg AE2IU0IE IEEO MAEM HMESHN M2 EMEIL
o $AI, AL o] AW, A, &A1, AR, 214 AL (KICET, * 12 )
Electrical Properties of SiOC Ceramics with excess Carbon (invited)
AR, DS, QB2 (A A A, 275 )
Microwave Absorbing Properties of SiC Fibers
z3}43*, KHISHIGBAYARKHOSERDENE, A} A} ] (KICET)
Ca &2 SMAE D Sinter-HIP &N 2l5 CHAY £ ALlld M=
AR, 2 s, whed 2, 314 - (KIMS)
Coffee Break

A& 0I8AE23H)
Microstructure and Mechanical Properties of Hot-Pressed SiC-ZrB,-MoSi, Ceramics (invited)
Kati', 521, &3 ()
OINIBH ?XE ZH= Hf, 2B, ZD2 Melalo] AIxX & S8 2= Jis
o] 4| &1, FENG LUN!, Bikramijit Basu? ('KIMS, *IISc)
Pressureless Sintering of SiC-Ti,CN Composite Etst+A-EIEFSIIELIOIEZIOIE =
Ze]937, 2S5 (A4 HH)
Synthesis of Al,BC, Particulates by Carbo-Thermal Reduction Process-Parameter Optimization and Mechanism Analysis
o] M &, 2215, 218 (KIMS)
Enhanced Nitridation Rate of Reaction-Bonded Silicon Nitride by Yb,O; Addition
Rk, 1A, 271, vhed = (KIMS)

(]

fHIO AlgtaZ

il

EABEH &S &AL AR

A&t 8L 3E =3

st AE ety - 33|
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Room 122

08:00-13:00 ==

S18. X LINIE M2I2IARH
(Organizer: 2121%=/KAER)

A& 2RF(KAERI)
Non-Oxide Ceramic Nuclear Fuels: Current Status and Perspectives (invited)
08:30-08:55 ©] o3 9-* (KAERI)
A SI0IZE U0, MiZ2lA i i8¢ (invited)
08:55-09:20 o] A", P33, VS (T YA A &)
Ol2i A2 M2 =82 AZH NE 38 ¥ S Tt (nvited)
09:20-09:45 %71, Qusai Mistarihi (KAIST)
(09:45-10:00 Coffee Break

EARSE I(KAIST)

]
]
>

Sintering of Silicon Carbide Matrix for Fully Ceramic Microencapsulated Fuels (invited)
10:00-10:25 7)e3L-*, o] &A)2 (12]-&-A] ] o], 2KEPCO Nuclear Fuel)

AR 29| OIM32I J1AX NE &8t 217 (invited)

10:25-10:50 A1 3HA* (%9 =] )

Olch RNAE SA0MC SIC MtIA U SSTZ9| SistX 22IN (invited)
10:50-11:15 2143, A 5, o] A2, 9k 4 (KAERI)
11:30-12:30 EAEHEHE &S AAL AR
12:30-13:30 NAH S AE =5

Il 34 -

re

Iy
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RGO B PR

S

R 20164 49 229 ()

08:00-13:00

10:00-10:15

G5-5
10:15-10:30

G5-6
10:30-10:45
11:30-12:30

12:30-13:30

=
s=

G5. HIOI2 MI2talA
(Organizer: B#AS/KICET)

A QHA|(CHSLH)

Effect of Air, Argon and Helium Sintering Atmospheres on the Flash Sintering of Hydroxyapatite
QiR o], 2154, gkod 3k, 21 A o (P )
Amine Surface Treatment and Dispersion Behavior for Develop Superparamagnetic Nanoparticle(Fe;O,) Composite
R, A A, gl AL 5, H A A ()
Core Shell Structured Bi-Calcium Phosphate Scaffolds for Hard Tissue Engineering
RAJA NAREN', §-3] <= (KIMS)
Fabrication of Cell Laden Hydrogel Shell - Ceramic Core, 3D Scaffold by Concentric Paste Extrusion Deposition for Applications
in Bone Tissue Regeneration
RAJA NAREN', £-3] 4 (KIMS)

Coffee Break

X M2 28t 010132 7= AIMES0N M2 SA0| Okl Y&
TREN GFEH, A5, FA 2L AL A9 (A, 2 e 74
Intracellular Electrical Stimulation on Neural Cells by Vertical Nanowire Electrode Array
AFY, f A, T, T 5, H AR, o] fuh (FAH)
EAHEE &S AAL AR
N & AE &

st NE ety - 35|
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Room 125

08:00-17:00 S5

S17. X2 2
(Organizer: ZIANI/KIMS)

A ZNH(KIMS)
In-situ Observation of Colloidal Nanoparticle Growth Using Graphene Liquid Cell Electron Microscopy (invited)
08:45-09:10 Jong Min Yuk (U.C. Berkeley)
Observation of Skyrmion Lattices by Electron Holography (invited)
09:10-09:35 1}l (Fof )
Tuning of Electrical Properties in Correlated Transition Metal Oxides (invited)
09:35-10:00 &2 (Z33H))
10:00-10:15 Coffee Break
& AMR(KAIST)
OILAAI THZOIM SIRRHE ZH&HO| DER| (invited)
10:15-10:40 A AJ-&* (KAIST)
KA SZLH 20l Cist MASIDIZDE MAAHIAC] §2{017 (invited)
10:40-11:05 o] A} 33 (B4} 8} 1)
Optical Characterization of Complex Oxide Heterostructur (invited)
11:05-11:30 A (4 7#Fd))

11:30-12:30 HEAHEH &S AAF AR
12:30-13:30 N4 8! 2E =3
|| 36 - st=2A2tTItY
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Room 126

2016 49 224 (1)

08:00-17:00 s=
OIMNIZIDIAE /A3&

Kist: Q50| (KICET)
09:30-09:35 OIAIZt 013= (IAMMICIDIAERS| SIA)
09:35-09:40 =AH QAN E=MERsts| olR)
09:40-10:40 AIMICH 01 MIZIOIAEE SISt 29 1 A (QISICHSI D Hom=p)

“nSto| AFD|S-BAO| Bg HOM”
10:40-11:10 AIMICH 01 MIZIDIAEE ISt BHIER 23X 2 Q5|Xl CTO (T&C Korea)
“HSCIANO0l V1018t 01 OIBSHTBRISC MEHR HSHI0 CHEH SHAY
11:10-11:30 HIE-CIE| Of& 2 o1 HES 22 oY
11:30-12:30 EAEEE &S AAFAIRZE
12:30-13:30 A& 2 HE =3

st NE ety - 37|
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TAHEH

4 1201693 4¥ 209 (Z) 13:00-18:00

G1. ®XF M2H2IA
P1-G1-1  CuO(p-TiO,(n TO-& LIEMO| JIANIA HS
AANE, 954, 234 (9181)

PI-G12  RGOZ AWt JIS8HEl SO, LE-&IROl CO 2SS
AAE, WA, A (st

P1-G1-3  Transparent Ni-Doped BiFeO; Thin Films on a Glass Substrate: Optical and Piezoelectric Properties
ojgmll, Zolal, A5l Z&5, Aujd? (A, 21 )

P1-G1-4  UV-Curable Planar Phosphor Layer Printed on Glass Substrate for White Light-Emitting Diodes
RS AE, HEA, oled, 285 (FA)

P1-G1-5  Microwave Dielectric Properties of Mg,Nb,Os-based Ceramics with (AW,) Substitution for Nb** site (A = Li, Mg, Al, T)
HAR, A5 (71

P1-G1-6  Influence of Quenching Process on Structural, Physical, and Chemical Properties of 0.60BiFe05-0.40BaTiO; Piezoelectric Ceramics
FAE, olB 3k, oAE, $H, ABPSE (FH)

P1-G1-7  Effect of Co,0, Doping on Electrical Properties of ZnO-Zn,BiVOs Ceramics
A, oA 9d?, T2 WSS, A S ((HA, PKICET)

P1-G1-8  OIZAl =X AlEt K2IE Alst Ol DUIz SERIQ) W M0 &5t 017
AT, 44, 2, ©194 (KETD

P1-G1-9 =QRU= &

P1-G1-10 The Facile Synthesis and Optical Property of Single Crystaline ZnGa,O,: Cr*, Mn?* Microsphere via Solvothermal
FUE, FE, S5, e ()

P1-G1-11  Synthesis and Application of Monodispersed and Mesoporous Ga,0; Microspheres for the Photocatalytic Degradation of Methylene Blue
S, B, e (B

P1-G1-12 Dependence of Microwave Dielectric Properties on the Zn?* Substitution for Mg?* of Li,MgZrO, Ceramics
ARE, AT (Z719)

P1-G1-13 Microwave Dielectric Properties of Mg,TiO, Ceramics
AF-g, AT (7T

P1-G1-14 Microstructure and Infrared Transmittance of ZnS by Spark Plasma Sintering(SPS)
AN, TAS, MES 243, 754 (KICET)

P1-G1-15 I=EE 0I320IE I8t LV 23k 6l0IE2IE AXXEN S o7
Uiy, ol AR, A2 (KETL X(F)Fe]H EE)

P1-G1-16 Spark plasma sintering (SPS) 3&0I CloH == BiyTe,;Ses L& AXHQ| MEE EM
AR, SR, MU, ol WA, e, olard, Y SS (hr)d, KICET, 38 &<y, e, S et &)

P1-G1-17 ZaHkl EIH0 € DEMTHN SISOl SMHSIH gt H7
AT, HFA, A2 A, o943, &34 (KETI, * &)

P1-G1-18 Bi A0 (2 0.60BiFe0,0.40BaTiO; MIZIIAS| HF A
o AE, T, ol A, R, FEld ARNE (P

P1-G1-19 AN SHOI E 2 NLIA SHIAES &5
uEE, ok 2R, 499, o184t A2 (KET)

P1-G1-20 SUSHA0| QIS FAANSIE LICARR! MIE & 2R=30! Ko
P1-G1-21 AZH 2N ZAS JIX BiFeO,-BaTiO; MEHRIAQ] &M EM
A, AR, e, AP o), AR, AL (A7), *KETD)

P1-G1-22 Epoxy ResinC| HIZ0| 2% XA SERHIQ| packing density(fl DIXIE et
QAR o] A aE, AFE, AN (KICET, 2 22, S Z 5t

P1-G1-23 S&7E 3iE HER0 2ol MZEE IS AciZ0l BEHsM % M|IN 84 24

fol

|| 38 - st=2AEtItY
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TAHEH

Poster- |

AR, a0, o8, 293 (23

P1-G1-24 CuO &JIJt (KNaNbO, Al Mi2taiAol K2Aaz 3 M SM0| OIXl= g8
2 L 7R, ol AL (oA, 2KET)

P1-G1-25 Binder =M1 AN FA0H 2 PZT rod AN} &M EM0] 2iSH o172
ST, A8, QAE, AFE, 23S, d8Y, dF< (KICET)

P1-G1-26 (OfIZ is 7o HMH £4

P1-G1-27 Tape Casting2 0 o1E R X HDISISIHEMT}
g, olAH, $AE, W (RIST)
P1-G1-28 LI--7At ZEE Ge/Si 71T A Ge 9| UHV-CVD MR CHSH o172
A, o) AF &I (A€, KICET)
P1-G1-29 4H-SIC J|& Il XS SHEOZ SASH HOIE AS18t0] LASIAA SX2| AR T2 JIIN EN
o], AFd, DA, FEH, A, AYE (AL
P1-G1-30 Threshold Switching Selection Device Using Oxide based Thin Films for the NVM application
A, Aok, AYFE (2
P1-G1-31 XM MSIS TR Srlu,0.Ew 0| S S 2
AAS, 7323 (A&
P1-G1-32 Zinc Tin Oxide EI=HMOI 2IGHRI= JIHE SE1 S& SAM9| AR
4R, AR, A, AYE (HE)
P1-G1-33 X2l 20 o5t FRMA BaTiO, 22| H=x
WSS, WY, A (HE
P1-G1-34 Influence of Amphoteric Surface active agent on Morphology of Zinc oxide Powder by Glycol Processes
Kongsy", Jeong-Hwan Song, Dae-Young Lim (Pai Chai Univ.)
P1-G1-35 2RE0| ESi= PDLCO| &M)ILSHA EM0 CHSH 17
AN, 952, v, #1714 (KITECH, 27 '3)
P1-G1-36 X2l 2F0l QlSt TiO, Hatol Iz
AZ A, W%, A3 (k5
P1-G1-37 Co-precipitation Method and Low Temperature Synthesis Ni-Zn Ferrite To Shape Control
H&n, AYx, A5 (KICET)
P1-G1-38 Mechanoluminescence-EtZAEE0| LAUEM SIALZ 2|6 017
AR, AR, Qv AT 8714 (H Y, KITECH)
P1-G1-39 1-3d 2N =&HAIC Rod A0 [ME M EM0 26t o472
QAE, Aste), $8E AE5, A5E, AN, 95 (KICED
P1-G1-40 Epitaxial BiVO,/WO; heterojunction thin film for Photoelectrochemical Water Splitting
AR, SRR B, BB, o) 4EH (GIST, 2412

PI-GI-41 QIEi JDIR Ag pasted) dlass fit B0 2 S& B3t 017
745, £9% (KICED

PI-GI42 2 2K S0 [IE 2 0L SHIAELS| S
Zhel, 2otk 8535, ol 9L KET)

PI-G1-43 DIOIR2T} SRR I HISE SC 9ot Lf Lic2i M % 8

olE, AR, &9E, 29 ()

N T}

oS oS

Jm

P1-G1-44 Characterization of Mn-Zn Ferrite Nanoparticles synthesized by Thermal Decomposition
FRlob, M w2, FHA (2], *KICET)

PI-G1-45 THNSISURMRISOFC! HS B S 9It Litc GDCAM B4 % Sama
BT, 134, Aok (HHEFE)

P1-G1-46 LTCCOIE NS I8t HIINl Bl TIE A0, M2 A&
o), NEF?, o FE, AEHP A (28], *KICET)

st AE ety - 39|
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-
4120169 4¥ 209(5) 13:00-18:00

P1-G1-47 7% 2184 DLIEES 215 2 23 B E4 U}
ALY, A, B, A9E, FA, AT, ALEL HUT wAR, WFF (KICET, (F)48)

P1-G1-48 Effect of (LiAl»?* substitution on Microwave Dielectric Properties of Mg,TiO, Ceramics
AR, AT (7))

P1-G1-49 & SHOI et 7| ST 712l 2 ARt g&t
ZUE, A9, A ()

P1-G1-50 Oxygen Vacancy Induced B-site Cation Stoichiometry and Metal-insulator Transition in (La,SHMnO; Films
Nguyen Thi Dieu Hien", 9718}, o143} (4 & h)

P1-G1-51 =Q4=Z H&

P1-G1-52 Sm,0; EI1t AN Mi2t2lA0| 2 HNEE X MAKNEN OIXl= g&
AAAr, A5, NES, §35° (KICET, 2222T)

P1-G1-53 Highly Sensitive and Selective Detection of NO, Using Multi-Shelled WO, Yolk-Shell Spheres
AZA, &AS, 7HE3, ©1F5E (2

P1-G1-54 CI3M Co0, 7& DIZLS 0188 21N RIIGIEE
A", AHE, FAS, 1FE (2

P1-G1-656 ESHE-I2i SEHQ AN SIMEZM HISHEE S
ols, A&z ()

P1-G166 Fe OI20| RISl PbZryeToOs HIBI0l ZRH S

=

M

B, AR, AL (1)

PI-GI-67 -2X S22 @i=5) ZH| off BAE S TXE 2= ILE MBS Ui 220 2IS 012 HE SA
FAM, A& (2

P1-GI-58 QRIDID} KIOIE! SB7EC| LITQRIZ PAE SR 220 MIISEHN S4
Rl

P1-G1-59 &37=XE
Z 7,

P1-G1-60 Thermal Stability of the Large Strain Developed in CuO-doped (LixK0.9-xNa0.1)NbO3 Piezoelectric Ceramics
A", HFA o2, 2AF!, FAY (&, 2KU-KIST Graduate School)

P1-G1-61 CIEH &Ml (= 615 QUISl 2E0M 28 M2l HIME NS 2
A, AT (ATEAE)

P1-G1-62 Highly Sensitive and Multifunctional Volatile Organic Compound Sensors Using Monolayer CosO, Inverse Opal Thin Films
48", o) 8, Zhengfei Dai', 24!, Qw2 AL, vHEAD, o[ FE! (2], 2420, ‘KETI)

P1-G1-63 The Effect of Sintering Temperature and Time on the Growth of Single Crystals of 0.75(NagsBiosTiO:-0.255TiO; by Solid State Crystal Growth.
LE GIA PHAN", J.G. Fisher (Chonnam Nat'l Univ.)

P1-G1-64 Growth of Lead-Free Piezoelectric 0.96(Kq.4aNagsNDO;-0.03Bigs(Na 7KnzLin 1)oslZrOs-0.01(BigsNay 9 TiOs Single Crystals by Solid State Crystal
Growth
Uwiragiye eugenie”, Farooq Muhammad Umer, Moon Su-Hyun, ©]%4;, J.G. Fisher (Chonnam Nat'l Univ.)

P1-G1-65 The Flux Pinning Property Enhancement by Oxide Addition to EuBa,Cus;0;.; Superconducting Films Fabricated by Pulsed Laser Deposition
AAL, 294, £4Y (A2

P1-G1-66 X128 MoWSi, M LA HEQ AlZ|A EIt
ol ", olF !, o) H, o]F R o)sP, AL (KIL, *#H Z=EX))

PI-G1-67 BIAI 2521 1810) (D2 K2TFGMnd+ SBIFIC) S8 SA 2 82} 5& AXs)
AT, AN, AP, G (9, KRICT)

P1-G1-68 Phase Stability Study of GdBa,Cu;O;-s for the Nominal Composition of Gd : Ba: Cu = 1 : 1 : 2.5 in Low Oxygen Pressures
kel g, AE @, ol &, B5E, §4Y (AL, (P

P1-G1-69 Hybrid Composite Based Multifunctional Photoanode for Solar Water Splitting
o8 Zl", &AW, HAy ()

P1-G1-70 InP/ZnSe/ZnS Quantum DotsQ| St 3! AsSIEM

Il 40 - st=aAErDSHY
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Poster- |

201643 4€ 204 (5) 13:00-18:00

AEQ”, $rlal, AAE, AR Geld (KRICT, 9
P1-G1-71 Mn*/Me2(Me*=Be?, Mg?*, Ca?, Ba?) EMRAAE 0|88t AEEE AZ0|L0IEH HZM EM D&
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PL-1 Closing the Performance Gap between
Textured Piezoelectric Ceramics and

Single Crystals

Gary L. Messing
Department of Materials Science and Engineering, Pennsylvania State

University, University Park, PA

Piezoelectric materials comprise an important class of inorganic
materials widely used in electromechanical applications ranging
from ultrasonic transducers to energy harvesters. Over the past
decade, extensive research has greatly advanced the piezoelectric
performance and commercialization of single crystals for practical
applications. Concurrent with the rapid rise of single crystals has
been the development of textured ceramic alternatives fabricated by
templated grain growth (TGG). In TGG, ceramic texture develops as
a result of epitaxial nucleation and growth of the desired phase on
the well-aligned large templates via oriented grain growth. Textured
ceramics possess both the excellent compositional and structural
benefits of polycrystalline ceramics, and the superior electrical
properties of single crystals. However, the best textured ceramics
have only 70% of single crystals’ piezoelectric performance. It is
believed that the complex interplay of template particle alignment
and texture evolution profoundly affect piezoelectric properties of
textured ceramics, and improvements in template alignment and
texture conversion can facilitate closing the performance gap
between textured ceramics and single crystals. This presentation first
outlines our current scientific understanding of the factors affecting
the TGG process and textured piezoelectric ceramic performance.
We then review the following efforts and research status to close the
performance gap: (1) methods and strategies to improve template
alignment, (2) sintering approaches to facilitate densification of the
ceramic matrix, (3) modifications of template chemistry, crystal
structure and matrix composition to promote epitaxial, oriented grain
growth, and (4) microstructure property relations for textured
materials. We use specific examples from our work on TGG of
Pb(Mg,/3Nby3)05-PbTiO; (PMN-PT) and  Pb(In;;,Nb; 5)05—
Pb(Mg; 3Nby3)O3-PbTiO; (PIN-PMN-PT) as well as recent
literature reports on textured piezoelectric ceramics.

PL-2 Why is Soft Processing (Green Pro-
cessing) of Advanced Ceramic Materials

Important for Sustainable Society?

Masahiro YOSHIMURA!, Prof. Emeritus?
TPromotion Center for Global Materials Research, Dept of Mater.,Sci.
and Eng., National Cheng Kung University, Tainan,Taiwan

2Tokyo Institute of Technology, Japan

Advanced inorganic (ceramic) materials have been used in wide
area of applications like structural, mechanical, chemical, electrical,
electronic, optical, photonic, biological, medical, etc. They have
generally been fabricated by so-called high-technology, where high
temperature, high pressure, vacuum, molecule, atom, ion, plasma,
etc. have been used for their fabrications, because inorganic
materials are difficult in shape forming and fixing due to their
intrinsic rigidity and brittleness. Even though nano- particles of
inorganic materials could be synthesized by low-energetic route, i.e.
“soft chemistry” or “green chemistry”, their shape forming and
fixing do cost energetically and environmentally . The powder or
particle processing have also severe problems of 3D shrinkage
during drying ,firing and sintering because particle packing could
not exceed 74%. We have challenged to fabricate those advanced
ceramics with desired shape/size/location, etc. directly in low
energetic routes using aqueous solutions since 1989 when we found
a method to fabricate BaTiO3 film on Ti substrate in a Ba(OH)2
solution by Hydrothermal ElectrochemicalHEC] method at low
temperatures of 60-200°C. We proposed in 1995-2000 an innovative
concept and technology, “Soft Processing” or “Soft Solution
Processing,” which aims low energetic (=environmentally benign)
fabrication of shaped, sized, located, and oriented inorganic
materials in/from solutions. It can be regarded as one of bio-
inspired processing, green processing, or eco-processing.l’z) Please
note, [1] Most of ceramics except for bio-ceramics are not water
soluble, thus “firing” seems to be essential, and [2] Ecology(Bio-
based) systems have not included most of ceramics as well as other
advanced materials :semiconductors and metallic materials(alloys).
When we have activated/stimulated interfacial reactions between
reactant (substrate) and solution locally and/or moved the reaction
point dynamically, we can get patterned ceramic films directly in
solution without any firing, masking nor etching. They can be
called Direct Patterning methods which differ from previous
patterning methods consisting of multi-step processes from particle
dispersion or precursor solutions. The notable feature of Direct
Patterning is that each reactant reacts directly on site, at the interface
with the substrate. Therefore, the chemical driving force of the
reaction, A+B=AB, can be utilized not only for synthesis but also
for crystallization and/or consolidation of the compound AB. It is

rather contrasting to general patterning methods where thermal
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driving force of firing is mostly used for the consolidation of the
synthesized AB particles.3) We have developed the Direct Patterning
of CdS, PbS and CaWO4 on papers by Ink-Jet Reaction method?
Furthermore, we have succeeded to fabricate BaTiO3 patterns on Ti
by a laser beam scanning and carbon patterns on Si by a needle
electrode scanning directly in solutions.) TiO2 and CeO2 patterns
by Ink-Jet Deposition, where nano-particles are nucleated and grown
successively on the surface of substrate thus become dense even
below 300°C? will be presented. Nano-structured films will be
also talked®*. In the formation of films, other additional
activation(s) than thermal one are very useful. Particularly
electrochemistry is very attractive to prepare oxide films and
patterns. Our proposal: Growing Integration Layer[ GIL] method®
is also using electrochemistry to make oxide layer(s) on metallic
material(s) to improve adhesion, anti-oxidation, bioactivity and/or
other functionalities. A recent novel subject, Soft Processing for

nano-carbons
7-9)

various including Graphene and functionalized

Graphene, will be introduced. Where we have succeeded to
prepare functionalized Graphene Ink via successive processes under

ambient temperature pressure conditions

G1-1 Development of Piezoeleciric Ulira-
sonic Transducer for Algal Bloom

Control
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G1-2 The Origin of High Piezoelectric
Response in BiFeO3-BaTiO; Lead-

Free Ceramics
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The (1-x)BiFeO3-xBaTiO5 solid solutions were observed in the
complete compositional range with rhombohedral (x = 0.00 - 0.33),
pseudo-cubic (x = 0.33 - 0.92), and tetragonal (x = 0.92 - 1.00)
perovskite crystal structures . Specifically, the composition around
x = 0.33 showed that the rhombohedral and tetragonal phases co-exist
with MPB . However, these reports have serious lack of electrical
properties, such as ferroelectric and piezoelectric properties. In this
work, the effects of heat-treatment process were investigated in
0.67BF-0.33BT lead-free piezoelectric ceramics. The structure,
ferroelectric, and piezoelectric properties of ceramics made by
thermal quenching process were investigated and compared to those
of furnace cooled ceramics. The highest lattice distortion was
observed with thombohedral distortion (90°-ag =0.143°), tetragonal
distortion (ct/ap=1.022) and the ferroelectric phase transition
temperature of water quenched ceramic was approximately 458 °C at
10 kHz. Ferroelectric and piezoelectric properties were improved
with increasing quenching temperature. Small-field and large-field
piezoelectric constants d3; and d3;* were 338 pC/N and 264 pm/V
in ceramics water quenched at the highest temperature 980°C.
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G1-3 Piezoelectric Properties of MnO- and
MnO,- Modified BiFeO3-BaTiO3 Bulk

Ceramics
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BiFeO5;-BaTiO; (BFxBT) solid solution systems are presented as
potential lead-free piezoelectric ceramic. The phase diagram of BF-
BTx material show morphotropic phase boundary (MPB) at x = 33
mol% region, which is coexistence of both rhombohedral (BiFeO3)
and tetragonal (BaTiOs3) phase, the result of excellent piezoelectric
properties in BF33BT system can be expected. However, the high
conductivity is due to oxygen vacancies, the coexistence of 3+ and
2+ oxidation states of Fe, and the high volatility of Bi during high
temperature sintering. Recently, many researchers have carried to
investigate the sintering additives and/or dopants modified BiFeO3—
BaTiO; (BFxBT) system. A small amount of Mn content was
effective to improve electrical properties and sintering behavior in
MnO- and MnO,-modified BF-BT system. MnO- and MnO,-
modified 0.67BiFe03-0.33BaTiO; (BF33BT) bulk ceramics were
prepared via a solid-state reaction process using quenching method.
The structure, ferroelectric and piezoelectric properties of ceramics
made by quenching process were investigated.

G1-4 Fabrication of Lead-Free 0.78Big s
Nag 5TiO3-0.22SrTiO5 Piezoelectic Nano-

fiber Composite by Electrospinning

M| Q3] HEE P oM L= 0.78Big 5
Nag 5Ti03-0.225¢TiO5

:
Ayl g A9 HYe MEY | EE?
AR S
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For the fabrication of lead-free piezoelectric nanofiber composites,
piezoelectric ceramic powder BNT-ST (0.78Bij sNag 5TiO3-0.22SrTiO3)
and PVDF (polyvinylidenefluoride) piezoelectric polymer were
dispersed in mixed solvent of DMF and acetone, and the lead-free
piezoelectric nanofiber composites were synthesized by the
electrospinning method. The XRD results indicated that the BNT-ST
perovskite structure was undisturbed during the composite process
with the PVDF polymer and electrospinning process. The SEM and
element mapping results showed that a BNT-ST content of 60 wt%
had better dispersion of BNT-ST particles in the PVDF nanofiber
matrix. The P-E results confirmed that the BNT-ST/PVDF nanofiber
composite with a BNT-ST content of 60 wt% had higher
piezoelectric characteristics. The energy harvesting characteristics of
fibrous BNT-ST/PVDF composite modules were analyzed by
measuring the output voltage of BNT-ST/PVDF nanofiber
composites with a BNT-ST content of 60 wt% as a function of
frequency.
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G1-5 Effects of the Size of BiT Template on
the Piezoeleciric Properties of Textured

BNKT Ceramics
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Fabrication and Characterization of
PMNZT Piezoelectric Multi-Layer Cera-
mic for Low Temperature Sintering
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Structural Characteristics and Micro-
wave Dielectric Properties of Mg,
Ti]_x(Al]/sz'|/2)x04 Ceramics

G1-7

H2taj2 o] 2F P X E4 1l Mg,Ti;_,(Al; /2Nb; /7),04
olOIEEM SN EY

O™ 10A
ETE 2 I'O'T

EREEn

Effects of (Al ,Nby )+

dielectric properties of Mg, Tij_(Al;pNby),O4 (0.025 < x <
0.125) ceramics were investigated based on the structured

substitution for Ti-site on the microwave

characterisitcs. Complete solid solutions with Mg,TiO4 spinel
structure were observed through the entire range of compositions.
Both lattice parameters and unit-cell volumes were decreased with
(AlypNb,; /2)4+ substitution due to smaller average ionic radii of (Al
Nb; »)*" (0.588 A) than that of Ti*" (0.605 A). The quality factor
(Of) of the specimens showed the highest value at x = 0.075 and
then gradually decreased for further substitution of (Al ,Nby;)*"
for Ti-site of Mg,Ti_/(Al;,Nb;/»),O4. These results could be
attributed to the changes of the A-site covalency. The dielectric
constant (K) and the temperature coefficient of resonant frequency
(TCF) of the specimens were decreased with the increase of (Al
Nb, /2)4+ content (x). These results could be attributed to the smaller
dielectric polarizability of (Al;,Nb;,,)*" than that of Ti*'. Effect of
microstructural characteristics on the microwave dielectric properties

of the specimens was also discussed.
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G1-8 Compositional Effects on the Micro-
wave Dielectric Properties of Li,Mg,.,

Ti,O5,x Ceramics (1 < x < 3)

LizMg,,TixOs5.4x (1 < x < 3) M2t 29| Oro|I =2 1}
SEEY 0N =92t
uPET, ugL

ERE

Dependence of microwave dielectric properties on the composition of
Li,Mg,  Ti,Os,, ceramics (1 < x < 3) was investigated. For the
specimens of Li;Mg;TiOg and Li,MgTi;Og, the single phase with
rock-salt structure and spinel structure were detected, respectively.
However, the mixed phases of rock-salt and spinel structure were
confirmed at the other compositions. The quality factor (Qf) was
improved for the specimens with mixed phases of rock-salt and
spinel structures. For Li;Mg; 5Ti, 507 5 sintered at 1200°C for 4h,
the Of value showed the highest value of 101,700GHz. This result
could be attributed to the higher sinterability and density of the
specimens with spinel structure than those with rock-salt structure.
With the increase of x, the dielectric constant (K) and the
temperature coefficient of resonant frequency (7CF) of the
specimens was increased due to the increase of Li,MgTi3;Og. Effects
of the microstructural characteristics on the microwave dielectric

properties of the specimens were also discussed.

Microwave Dielectric Properties of
Mg3 95Nb3 (Tig sWo 5)xOs.95 Ceramics
Based on Crystal Structural Charac-
teristics

Mg3.95Nby(Tig sW0 5)xO0sg.95 MY 22 BF A=
ENo| IIE O|FA=2L SHE EH
N, UG L

EREEN

Microwave dielectric properties of Mgz 9sNb,_(Tip5Wg 5),0g.95

(0.05 < x < 0.5) ceramics were investigated as a function of
sintering temperature and time. Single phase with corundum
structure was observed in the range from x = 0.05 to 0.3 and MgO

as the secondary phase was detected for further substitution of
(TigsWos)°". The quality factor (Qf) of the specimens was
increased up to x = 0.1 and then gradually decreased for further x.
Especially, the Of value was remarkably decreased over x = 0.3
because of MgO as the secondary phase. With the increase of
(TigsWo.5)>" content (x), the dielectric constant (K) was decreased
due to the smaller dielectric polarizability of (TiO_SWO.S)S+ (3.065
A 3) than that of Nb>*(3.97 A3). The temperature coefficient of the
resonant frequency (7CF) and crystal structural characteristics with

(TigsW.5)°" substitution were also discussed.

Effect of (Mgy,3B2/3)** Substitution
for Ti**-Site on the Microwave Die-
lectric Properties of Mg,Tiy (Mg, /3
B2/3)xO4 (B = Nb, Ta) Ceramics

Mngi-|_x(Mg-|/3Bz/3)x04 (B = Nb, TG) kllal'ﬂﬁgl ul‘
o|IFEM SME Y OINE Ti L2l (Mg, /3B,/3)** M
20| ¥
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Dependence of dielectric properties on the substitution of (Mgy;
By3)*" for Ti*'=site of Mg, Tiy_(Mg;3B,/3),04 (B = Nb, Ta, 0.025
< x < 0.1) were investigated at microwave frequencies. For Mg,
Ti; (Mg 3Bo3)xO4 specimens sintered at 1450 °C for 4 h, a single
phase with a cubic inverse spinel structure was detected and the
relative density was higher than 96% through the entire range of
compositions. The quality factor (Of) of specimens showed the
highest value (B = Nb>*; Of = 215,000 GHz, B = Ta>"; Of =
225,000 GHz) at x = 0.05 due to the largest bond strength. Although
the dielectric polarizability was increased with increasing x due to
the higher polarizability of (Mg, ;B,3)*" (B =Nb>"; =3.09 A3, B
=Ta>"; =3.59 A3) than Ti*" (= 2.93 A3), the dielectric constant (K)
of specimens was not remarkably changed, while the temperature
coefficient of resonant frequency (7CF) of the specimens was
decreased. The specimens with B = Ta>" showed lower K value and
TCF value and higher QOf value than those with B = Nb>*.
Considering the structural characteristics of cubic inverse spinel
structure, the changes of the microwave dielectric properties with

compositions were also discussed.
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Self-Growth of Single Crystal in
(K,Na)NbO5-Based Piezoelectric Cera-
mics
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Co030,4-Sn0O, Hollow Hetero-Nano-
structures: Facile Control of Gas
Selectivity by Compositional Tuning
of Sensing Materials via Galvanic
Replacement

S 91 26 Ay E
YRS, TN, Y¥S, TYEL, olFL
nER R

Galvanic replacement reaction is a facile chemical route to
prepare hetero-nanostuctures by replacing the host materials with
other materials. In this study, Co304 hollow spheres which have
abundant pores and surface areas where galvanic replacement can be
initiated, were prepared by ultrasonic spray pyrolysis. Subsequently,
the synthesized Co30,4 hollow spheres were converted into Co304-
SnO, core-shell hollow spheres by galvanic replacement. Gas
sensing properties of sensors to methyl benzenes were compared
with those to other interference gases at various temperatures. In
conclusion, high selectivity and sensitivity to methyl benzene was
accomplished by tuning of pore-size distribution and formation of

hetero-junctions of sensing materials via galvanic replacement.
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Ultrasensitive Ethanol Sensing Using
Pt-SnO, Hollow Spheres Prepared
by Kirkendall Effect
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Monolayered WS, Edge Functionali-
zed CNFs for Room-Temperature
Gas Sensors
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Transition metal dichalcogenides (TMDs) such as molybdenum
disulfide (MoS,) and tungsten disulfide (WS,) have been actively
explored in recent years due to wide range of potential applications.
Among the applications, a number of gas sensors employing TMDs
have been developed and studied in detail by virtue of its various
active sites such as edge sites, sulfur defects, and vacancies. In par-
ticular, MoS, gas sensors have been considered to be the most
proper candidate for gas sensors among TMDs due to its remarkable
performances. More recently, it has been reported that edge sites of
MoS, can contribute to highly enhanced gas adsorption properties
because of high d-orbital electron density from edge sites.
However, to the best of our knowledge, there is almost no report on
WS, gas sensors in spite of considerable studies on MoS, gas sen-
sors in process. Herein, we demonstrate for the first time WS, edge
functionalized and multitublar CNFs for gas sensors at room tem-
perature by copolymer-electrospinning with SAN for sacrificial tem-
plates and WS, precursor contained PAN for carbon matrix. After
two step heat treatment, multiple tubular pores are achieved in CNFs
with WS, edges exposed on the surface. As a result, it exhibits
noticeable gas response (15 % at 1 ppm of NO,) at room tempera-
ture, resulting from mutual synergistic effects between multitubular
CNFs with high surface and high surface energy from edge sites of
WS,.

A Study on the Properties of the ITO
Nanoparticle by Wet Chemical Method
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Electrochemical Properties of Hollow
Transition Matal Oxide Nanopowders
Prepared by Flame Spray Pyrolysis
as Anode for Lithium lon Secondary
Battery
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Electrochemical Properties of GeO,-C
Composite Powder Prepared by

Spray Pyrolysis
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Effect of Ceramic Contents on the
Mechanical Properties of the 3D-
Printed Objects Based on Ceramic/
Photopolymer Composites
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For the fabrication of ceramic reinforced photopolymer for SLA
3D printing technology, Al,O; ceramic particles were initially
coated with the VTES (Vinyltriethoxysilane) through a hydrolysis
and condensation reaction, and the VTES-coated Al,O5 particles
were then reacted with a commercial photopolymer (3DK-A83B)
based on IPN phenomena occurring in the interphase region. Al,O5
particles well wrapped by VTES were observed in SEM, TEM and
element mapping images. The optical image showed that the
dispersion of Al,O5 ceramic particles in the photopolymer solution
was greatly improved by the VTES coating. SEM and element
mapping cross-sectional images of the object 3D printed using the
VTES-coated Al,03/3DK-A83B composite solution showed the
well-distributed Al,O3 particles in the overall on the cross-sectional
surface of the 3D-printed object. The tensile properties (ASTM
D638 Type V) of the 3D-printed objects demonstrated that an Al,O5
resulted

ceramic content of 15 wt% in enhanced tensile

characteristics.
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Growth and Characterization of
Anion-Controlled Tin Oxynitride Films
by RF Magnetron Reactive Sputtering
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The feasibility of next-generation displays, such as large-size,

high-resolution and transparent displays is based on high
performance TFT components which could switch each pixel on or
off at unprecedented rates. Technically, a transistor that exhibits
field-effect mobility values higher than 20 em?VisT s required.
Several prototypical displays incorporating oxide TFTs have been
demonstrated with promising results. However, the oxide
semiconductor exists a donor-like oxygen vacancies (Vo) located
within the wide band gap. It is reported that oxygen vacancies
significantly compromises the device stability by inducing the
threshold voltage shift, which is not acceptable in most applications.
For high quality transistor performance, it is necessary that the larger
size anions with higher p orbital energy than oxygen may deactivate
or remove oxygen vacancies by increasing the valence band energy.
Therefore, this presentation suggests to study on high-quality
transparent materials by developing a new oxide semiconductor
material called ‘Tin Oxynitride" through controlling of anion. In this
study, we report on the dependence of rf power on the structural,
electrical and optical properties of tin oxynitride films prepared by
rf magnetron reactive sputtering. We focused on investigating the
effects of the rf power on the structural properties, the nitrogen

doping, and the optical band gap of tin oxynitride thin films.

Zinc Tin Oxide Thin Film Transistor
Deposited by Facing-Target RF Sputtering

Facing-Target RF Sputtering 38 & ©| 8 8 Zinc Tin
Oxide Thin Film Transistor H| =

Amorphous oxide semiconductors such as indium gallium zinc
oxide(IGZO), indium zinc oxide(IZO) and zinc tin oxide(ZTO) have
high quality electrical and optical properties compared to amorphous
and poly silicon. Because In is a rare and expensive material, ZTO
which employing Sn instead of In addition has another advantage of
low cost among oxide semiconductors. ZTO TFTs has been
of their

transparency, low temperature capability, and abundance in nature.

researched steadily because high mobility, good
In this work the ZTO channel layer was deposited by facing-target
RF sputtering and the physical properties of the ZTO channel layer
were investigated using the X-ray diffraction (XRD), scanning
electron microscopy (SEM) and atomic force microscopy (AFM). In
order to implement a transparent and flexible ZTO TFT, the
graphene was used as the source-drain. Also, we analyzed the
electrical property of ZTO TFT with the graphene/Ti and Aw/Ti

source-drain.
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Fabrication of P-Type Transistors Using
Cu,0 Active Layers
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Thin-film transistors (TFTs) have been emerged as key
components in electronic and optoelectronic display devices.
Recently, significant progress has been achieved in n-channel TFTs
performance using various metal oxide semiconducting thin films as
the channel layers due to their high field-effect mobility and
capability of using low temperature processing. However, p-channel
oxide-based TFTs may still be required for the realization of many
types of low power circuits, such as complementary metal oxide
semiconductor (CMOS) circuits for system-on-chip and other
electronic applications. We studied copper oxide (Cu,O) for use as
an active layer of p-channel field-effect TFTs. Cu,O thin films
deposited at room temperature using RF magnetron sputtering. The
bottom gate structures of the TFTs using Cu,O channel layers were
fabricated on a p-type Si wafer with thermally grown SiO, layer
which was used as the substrate and the source/drain contact with
a Pt electrode. The low processing temperature and the good
electrical performance of the p-type Cu,O TFTs suggest their good
potential for low cost and high performance oxide based

applications.

Structural and Electrical Properties
of SryNb30;0 Thin Films Grown Using
Electrophoretic Method

HI|GEE M8 Sr,Nb;0,, BBt X U HI|N E4
0|gY", YT, YOZ, & A
MR il
Recently, the exfoliated nano-sheets have been widely
investigated because they can be used to the multilayer capacitors
with a small size and high performance. In this work, the
KSryNbsO( (KSN) ceramic that is one of the Dion-Jacobson (D-J)
layered perovskites was used for the synthesis of the thin films using

||68 - =AY

electrophoretic method. A homogeneous KSN ceramic was formed
at 1350°C and a proton exchange process was carried out to produce
the intermediate phase of HSr,Nb3O,4. The HSr,Nb3;0O( powders
were mixed with the tetrabutylammonium hydroxide (TBAOH)
solution to form the Sr,Nb;O;(" nano-sheet. Finally, the exfoliated
SryNb3;0;(" nano-sheets were dispersed into the acetone medium,
which was used to deposit the thin film by the electrophoretic
method. The electrophoretic thin films were then annealed at various
temperatures for 30 min under ambient condition and all the films
have the Sr,Nb3O; phase. The structural and electrical properties
of these films will be presented in this work.

Plasma Damage-Free BUNO Capaci-
tor Using Graphene Electrode by Off-
Axis Sputtering

Off-Axis Sputtering@ F 8% Plasma DamageE £!
o J2jmm=a A8t BMNO Capacitor
NS, 2o
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The graphene films by CVD are expected to enable various
applications such as graphene FETs on a wafer scale and transparent
conducting films for flexible/stretchable electronics. Transfer of the
graphene has also advantages which make applicable possibility
onto various substrates. So we used RF-sputtering for graphene
application as electrodes to large scale. In on-axis deposition,
graphene got plasma damage due to its low thickness. In order to
avoid this problem and for relatively high quality fabrication of thin
films, we used off-axis deposition method by RF sputtering. Also
titanium (Ti) adhesion layer deposited by DC sputtering was used
for transfer of graphene onto the Ti/Si substrates. The Ti-C-O phases
were formed at interface between Ti film and graphene, which was
resulted in a smoothing of the graphene on the Ti adhesion layer. To
of BMNO/Graphene

capacitor prepared by off-axis sputtering, we measured C-F and I-

characterization of electrical properties

V. Also we measured surface morphology by AFM analysis.
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Electrical Properties of Al,O3; Thin
Film Multi-Layer Ceramic Capacitor
Using Cu Electrode
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The Post-Annealing Process to Improve
Flux Pinning Properites of GdBa,Cuj3
0O_; Films with Gd,03 Additions
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We report enhanced flux pinning properties of GdBa,Cu;07_5
(GdBCO) films with Gd,0O5 by the post-annealing process. For this
study, GABCO films with Gd,03 were fabricated by pulsed laser
deposition (PLD) using KrF (A = 248 nm) eximer laser on CeO,-
buffered MgO (100) single crystal substrates. As-prepared GABCO
films with Gd,O3 were post-annealed at various high temperatures
of 750 ~ 800°C in low oxygen pressures below 1 Torr. On the basis
of the GABCO phase stability diagram, we could determine the post-
annealing conditions. The pinning properties of annealed GdBCO
samples were sensitive to the annealing conditions, including
oxygen pressure, temperature, and time. Details on the relationship
among the post-annealing conditions, microstructure, and pinning
properties of GABCO CCs will be presented for a discussion. This
work was supported by the Korea Institute of Energy Technology
Evaluation and Planning(KETEP) and the Ministry of Trade,
Industry & Energy(MOTIE) of the Republic of Korea (No.
20131010501800).

Microstructure and Luminescent pro-
perties of Micro-Sized ZnS Particles
Embedded in Elastomer Film
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Microstructure and Dielectric Proper-
ties of KSroNaNb,O,3 Bulk Precursor
and their Nanosheet-Thin Film Pro-
duced by Electrophoresis
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A KSr,NaNb4O3 compound, Dion-Jacobson layered perovskite
materials, was synthesized at the very first because it can be used
to be the future multilayer ceramic capacitors with a small size and
high performance by exfoliating the precursor. The KSr,NaNb,O13
phase was formed at 1200°C with the lateral grain size of several
hundred nanometers. Moreover, stable [Sr,NaNb,O;3]" nanosheet
colloids were finally formed by reacting intermediate phase powders
with tetrabutylammonium hydroxide solution. The inorganic
[Sr;NaNb,O;3]" nanosheets were dispersed into the acetone
medium, which was used to deposit the thin film on Pt/Ti/SiO,/Si
substrate by the electrophoretic method. The electrophoretic thin
films were then annealed at various temperatures under air condition
due to organic defects. When the annealing temperature increased
until 600°C, all the films have the stable Sr,NaNb,O;3 phase with
removing organic compounds. In particular, the SryNaNb,O;3 film
annealed at 500°C showed an ¢, of 73 and a dielectric loss of 1.8 % at
100 kHz. This film also exhibited a high breakdown electrical field
of 0.73 MV/cm and a low leakage current density of 5 x 108 A/

cm? at 0.7 MV/cm.
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Rapid Thermal Annealing Effects on
Structural and Thermoelectric Proper-
ties of Thermally Oxidized Chromium
Oxide Nanocomposite Thin Films

. *
Venkatraju Jella, 282
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Thermoelectric (TE) materials of thin films with high conversion
efficiency have attracted much more attention to replace the
conventional energy sources in the field of applied physics and
materials science in the last few decades. TE device allow to
overcome the conventional problems such as maintenance, toxicity
and chemical stability when compared with conventional device,
transition metal oxides have attracted attention due to their high
thermal and chemical stability at high temperature in air, ease of
manufacturing and low cost. Here chromium oxide (a-Cr,03) is
rather interesting material and belongs to the family of transition
metal oxides. It is a wide band-gap semiconductor since its direct
band-gap width is equal to 3.3 eV. In this present study, Cr metal
thin films were deposited onto SiO,/Si substrate by DC sputtering
of chromium target in an argon atmosphere at room temperature and
then annealed at various temperatures in O, atmosphere. In addition
we have studied the effect of thickness ranges from 100-500 nm and
ambient on thermoelectric properties. The Crystalline structure,
thickness and morphologies of annealed thin films were measured
by XRD, SEM respectively. The XRD data indicated that all films
have polycrystalline nature. Thermoelectric properties of annealed
CrOy thin films were measured. Critical thickness of the films were
investigated where the film thickness of 200 nm showed p-type
nature while above 200 nm thickness of the film showed the n-type

semiconducting nature.
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Fabrication of Porous Oxide Mag-
netic Refrigerants for Low-Temperature
Applications

(61-30)
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Magnetic refrigeration using magnetocaloric effect is attracting
interests from diverse fields such as mechanics engineering and
material science because it needs interdisciplinary studies for the
development of magnetic refrigerator. The magnetic refrigeration is
efficient cooling method to attain from extremely low temperature
to common refrigeration range. Also, Compared to traditional gas-
compression refrigerator, the magnetic refrigerator has a higher
cooling efficiency, and is more compact and environmentally
friendly. The efficiency of refrigeration is affected both design of
refrigerator and, particularly, properties of magnetocaloric materials
or magnetic refrigerants. Considering both points of view, in current
magnetic refrigeration systems, the efficiency of heat exchange
medium passing through the magnetic refrigerants to take heat away
from its surfaces can be increased by designing material structures
broaden surface areas. In this study, we designed the material
structure, which has porous, expecting to be contributed to
circulation of heat exchange medium and drain of heat. We
fabricated porous GdAMnOj5 ceramic refrigerants and investigated its
structural properties by Scanning Electron Microscope (SEM) and
the Magnetocaloric Effect (MCE) by using Physical Property
Measurement System (PPMS). In this presentation, the preparation
process and the magnetocaloric properties of porous ceramic
refrigerants will be discussed in detail in comparison with bulk

candidates

Study of Downsizing of Gas Sensor
Based on Metal Oxide Semiconductor
for Low-Power Consumption

(G1-3)
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Metal oxides-based gas sensors have been investigated to
implement the practical devices such as food and environmental
monitoring system, and auto-vehicle air controlling system. These
gas sensors need external heater to enhance chemisorption oxygen
for highly sensitive detection. One of the most important things of
the sensor is power consumption because the heater needs
continuous power to maintain high temperature. The size of heater
is closely related to power consumption. To achieve the low-power
consumption, the size of sensors needs to be minimized to apply to
practical device. In this work, We present a minimized
chemiresistive sensor based In,O; nano-structure by e-beam
evaporator with glancing angle mode. These nano-columm
deposited onto the pre-regioned SiO,/Si substrate with Pt
tinterdigitated electrodes (IDEs) as a function of size of active layer
0.25 mmz, 0.09 mmz,

performance of minimized sensor is similar to those of lager size.

(1 mm?, 0.0l mm?) 5pum. The sensing

Through these result, we can reduce power consumption of the

sensor proportional to area of active layer.
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Highly Sensitive and Selective Gas
Sensors Based on Metal-Oxide Nano-
structure for loT

The functional convergence of the Internet with radio-frequency
identification and sensors has led to the era of the Internet of Things
(IoT). One of the key technologies of the IoT is sensor technology,
which is effective and appropriate for monitoring and controlling
objects in hazardous environments to enable people to access them.
In order to apply gas sensors to the 10T, a high efficiency (sensitivity,
response/recovery time, and stability), low-cost fabrication, and easy
integration with circuits are required because these factors enhance
the feasibility of utilizing a gas sensor. Among various types of gas
sensors, semiconducting gas sensors based on metal oxide are
considered to be the strongest candidate for the application in IoT
owing to their small size, simplicity in operation, low cost, and
compatibility with integrated circuits. A wide variety of
high
achieving a reproducible

nanostructured metal oxides has been exploited for

performance gas sensors. However,
fabrication of metal-oxide nanostructure have remained challenges
for the utilization of the semiconducting sensors in the IoT.

In this study, we show our research efforts to fabricate well-ordered
metal-oxide nanostructures such as nanorods, hemispheres,
nanospheres and nanowells using physical vapor deposition (PVD)
methods that are related to mass production for the high

performance chemoresistive gas sensor.
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Recent Progress in Understanding of
Various Phenomena in Lead-Free
Piezoceramics

Wook Jo®

Ulsan National Institute of Science and Technology

‘Lead-free’ has been one of the keywords in the piezoceramic
community over the last two decades. Though thousands of papers
have been published in the prestigious refereed journals so far, the
prospect on the success of the field is still under debate.
Researchers’ view on the field may be categorized into three groups.
One is a group of people who didn’t see any promise on the future
of the field from the first at all. Another is the ones who have
followed commonality of the community, and yet the other still
believes in the subject with very good reasons. Since 20 years is
quite a long time for today’s technology to prove its necessity and
future promise, it is strongly believed that truth and myth residing
in the community should be reviewed and verified. In this talk, I
would like to bring up related key issues and discuss appropriate
direction of our next move.
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Optimization of LSCF Cathodes by
Using Inkjet Printing for Solid Oxide
Fuel Cells
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G2-2 Improvement of Sulfur Tolerance for

Ni-YSZ-BaCO; Composite Anode

Ni-YSZ 2 BaCO32| Co-Sintering@ T8t Ni-YSZ &
32 L= LY 3%
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Solid oxide fuel cells (SOFCs) are potential energy conversion
device because of their high energy conversion efficiency, low
pollutant emission, and excellent fuel flexibility. The conventional
Ni-YSZ cermet anode with YSZ electrolyte has an excellent
catalytic activity and electrical conductivity in hydrogen fuel. The
Ni-YSZ anode, however, has several flaws in hydrocarbon fuels
such as carbon build-up (carbon coking), sulfur poisoning, and low
tolerance to redox cycling. The carbon and sulfur are adsorbed on
the Ni surface under the operating conditions, and they degrade the
electrodes and block the electrochemically active sites, leading to
serious performance degradation. To overcome these problems,
various surface modifications of Ni-YSZ anode such as infiltration
and chemical vapor deposition have been reported. In this study, we
report an in-situ surface modification of Ni-YSZ with BaZrOj
(BZO) for enhancing sulfur tolerance of the conventional Ni-YSZ
anode.

G2-3 High Temperature Crystal Structure
and Transport Properties of SrCog ¢

Nbg 1035
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SrCoq gNby 105_5 is a promising candidate as a cathode for solid
oxide fuel cells and an oxygen transport membrane. In this
contribution, the crystal structure of SrCoygNbg03.5 has been
studied by using neutron diffraction and high temperature X-ray
diffraction. The transport properties of SrCogNb 1055 have been
investigated by means of vibrating sample magnetometer, four-probe
direct current conductivity, electrical conductivity relaxation, and

oxygen permeation experiments in the temperature range of 25 - 850°C.
The results indicate that SrCoy gNby ;05_5 undergoes tetragonal to cubic
phase transition at 180°C with fast surface exchange and bulk
oxygen diffusion coefficient. The oxygen diffusion coefficients from
electrical conductivity relaxation and oxygen permeation measurements

are correlated using thermodynamic factor.

G2-4 Effects of Gradient Porosity in the

Anode Functional Layer for Solid
Oxide Fuel Cells
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Many solid oxide fuel cells (SOFCs) anode functional layer
(AFL) reports have been concerned on the elemental distribution
and changing thickness of AFL. However, porosity is also
significant element in the AFL for fuel gas transport. Hence, our
group suggested AFL with gradient porosity. Graded AFL with
porosity has large pore size near the anode/AFL interface. Sufficient
porosity can promote gas diffusion. Furthermore, graded AFL with
porosity has small pore size near the AFL/electrolyte interface. It
increases electrochemical reactivity by enlarging triple phase
boundary (TPB). In this study, Electrostatic slurry spray deposition
(ESSD) technique was applied for all the processes of fabricating
single cells. ESSD utilizes electrostatic spraying of slurries
containing powders and organic additives for slurry stabilization and
rheological control. We prepared two types of AFL slurries with
pore former and without pore former. By using scanning electron
microscope (SEM), we observed the microstructure of the AFL. By
using image Analyzer, we identified precise dispersion ratio of
porosity in AFL. We prepared three single cells with none,
conventional and gradient porosity AFL and conducted performance
evaluation at temperatures of 600-800°C with humidified hydrogen
(~3% H,0) and air. Also, under constant voltage, current density

was measured for 100h to verify the long-term stability.
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G2-5 Interfacial Microstructure and Mecha-
nical Properties of Reactive Air Brazed
Ceramic-Metal Joints for Oxygen
Transport Membrane (OTM)
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Ce(.9Gdg 10,_5 — Lag gSrg ,Mn; 1,03 (GDC-LSM) is a promising
material for next generation oxygen transport membranes (OTM).
To fabricate a multi-layered structure for oxygen production, OTM
ceramics need to be joined or sealed perfectly to themselves or to
metal supports for interfacing with peripheral components of the
system. In this study, Ag-10 wt. % CuO was evaluated as a filler
material for reactive air brazing of 80 vol. % GDC-20 vol. % LSM
ceramics with four different high temperature resistant metals, such
as Crofer 22 APU, FeCrAlloy, Inconel 600 and AISI 310S stainless
steel. The brazing was performed at 1050°C for 30 min in air using
a box furnace. The microstructure and elemental distribution of
ceramic-metal interfaces were examined for the polished cross-
sectional areas using scanning electron microscopy and energy
dispersive X-ray spectroscopy. The mechanical shear strength at
room temperature for the as-brazed and isothermally aged (850°C
for 24h) ceramic-metal joints was compared, where it revealed that
the strength was decreased marginally by aging. The highest mean
shear strength was achieved for the ceramic-Crofer 22 APU joint,
exhibiting 68.9 and 52.6 MPa for as-brazed and aged samples,

respectively.
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G2-6 The Effect of Bi-Deficiency on the

Thermoeledtric Properties of Bi;_ CuOSe
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The Fabrication and Performance
Analysis of Photovoltaic/Thermoelec-
tric Hybrid Cell for High Solar Con-
centration
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Sunlight is the With
photovoltaic (PV) cell, solar energy can easily be converted to

largest carbon-free energy source.
electrical energy. Concentrating photovoltaic (CPV) system attracted
great attentions due to better converting efficiency. However, with
increased light concentration, unnecessary heat is generated and
cooling system is needed for PV cell to lower the cell’s temperature,
prevent damage and maintain performance. To overcome this heat
problem, using thermoelectric generator (TEG) can be a good
approach. TE device attached to the bottom of PV cell convert waste
heat to electrical energy and have cooling effect on PV device. In
this work, we fabricated photovoltaic/thermoelectric (PV/TE) hybrid
device with GaAs PV cell made by MOCVD and commercial
bismuth telluride based TEG. As a result, we confirmed high
performance of PV/TE hybrid device in comparison with pure PV
cell at high solar concentration. The results of this work show the
opportunity of concentrating PV/TE system optimization for

maximum power conversion.

The Effects of the Phase Structure of
the Polymorphic Phase Boundary on
the Piezoelectric Properties of (K,Na)
NbO3-Based Ceramics

G2-8
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We report the effects of the phase, i.e., the thombohedral (R),
orthorhombic (O) and tetragonal (T) phase, within a polymorphic
phase boundary on the piezoelectric properties of (K,Na)NbOs
ceramics doped with Bi(Na,K,Li)ZrO5 and (Bi,Na)TiOs. For the R-
O-T phase boundary, the formation of an R-T phase boundary by O
phase shrinkage is clearly beneficial to enhance the piezoelectric
performance, whereas the enrichment of the T phase in the R-T
phase boundary negatively affects the piezoelectric activity.
Electrical poling in relation to the piezoelectric property strongly
depends on the nature of the phase boundary, requiring the
optimization of temperatures corresponding to the R-T phase
boundary without the O phase.

Thermal Behaviors of SiC Fibers
under Microwave Irradiation

G2-9
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SiC used devices are highly attractive for high-power, high-

temperature and  high-frequency electronic and also for
optoelectronic applications. One of the attraction in case of SiC
fibers, where ultra-fast heating could be achieved with microwave
irradiation. Conventional heating techniques are slow due to the heat
is applied to the surface of the object to be heated, which needs to
be transferred from the surface to the interior of the object by
thermal conduction, needed time for heating the whole object. In
contrast, microwave heating is fast because microwaves can
permeate into objects heating both interior and exterior at the same
time. SiC fibers have been reacted different ways with microwave
irradiation depending on their fabrication conditions. The influence
of these properties on microwave heating effect have been analyzed
with electric field distribution in the microwave oven. It reveals that

SiC fibers can be heated by microwave in 2.45GHz of frequency.
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Behavior of Li-Based Electrolytes for
Thermal Battery Applications Having
Ceramic Fiber Separators

(6210)
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Thermal batteries are primary power sources which deliver
significant amount of energy within a short time. The efficiency of
the thermal battery is directly linked to a technically viable and
chemically feasible electrolyte and separator assembly. The main
objective of this study is to examine the behavior of two kinds of
molten salt electrolytes, LiCI-KCl (melting point: 350°C) and LiF-
LiCI-LiBr (melting point: 450°C), infiltrated into the alumina and
zirconia ceramic fiber separators (CFS). Experimental assessment of
the loading and leakage rate was performed by heating a calculated
amount of electrolyte with their molten temperature on the ceramic
felts. A comparative evaluation of electrochemical properties using
both electrolytes and CFS systems will be presented based on the
effect of wettability, loading and leakage rate, and discharge

property.

Oxide Composite Catalystf or Oxygen
Evolution in Hybrid Lithium Air Batteries

(621D
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Electrochemical composite effect between cobalt oxide and
Nd 5S1) 5C003.; (Co-NSC) were investigated in this study. A
double phase Co-NSC composite was successfully synthesized by
electro-spinning process, rather than a single phase Ndj 5Sry sCo; 105.
« perovskite. The oxide composite has good catalytic activity, high
number of transferred electrons compatible with Pt/C, and low
concentration of the peroxide speciesyields. It also shows the
outperformed onset potential of the oxygen evolution reaction,
indicating higher current density than perovskite related catalysts
such as Bag 5Sry sCog gFeq»03.4 Laj 7Srg 3NiOy4, LaNiOs and IrO,.
The good catalytic activity of Co-NSC is ascribed to the higher
amount of Co>" cations and 0,4/Olattice Tatio. Additionally, the
cyclic performance of the composite is stable in a hybrid lithium air
cell.
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Understanding Phase Transition Be-
havior of Nasicon (Na3Zr,Si,PO,)
by Doping Ge

(6212)
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The Evaluation of Dispersion Pro-
perties about Carbon Black with the
Amphiphilic Fatty Acids in Non-
Aqueous Solvent
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Carbon Black is important material for pigment, reinforcing fillers
and conductive agents due to its excellent properties such as
electrochemical properties, electro conductivity and chemical
resistance that make it possible to be used in secondary battery
cathode and electromagnetic shielding materials. But, it has a Van
der Waals force between particles and low density, which cause self-
aggregation. These properties make it difficult to be dispersed into
a uniform particle size in a solvent and to utilize the properties. In
case of applying the secondary battery industry, to enhance its
dispersity so that it is possible to have a stable uniform particle size,
is an important factor. In this study, N-methyl-2-pyrrolidone (NMP)
having a relatively high dielectric constant as polar aprotic solvent
was chosen to disperse uniformly the particles. In addition, Fatty
acid dissolved in the polar aprotic solvent, having amphiphilic
characteristic was used to dispersant. Stearic acid and Oleic acid
were used to overcome the solvation characteristics, it was evaluated
dispersity of carbon black with various amount of the dispersants in
order to maximize the repulsive force between molecules.
Evaluation was confirmed that properties through FT-IR, PSD,
SEM.

Graphene Nanoplatelets Decorated
on Ndg 5Srg5Co03 5 Perovskite as
Highly Efficient Electrocatalysts for
Oxygen Reduction Reaction and
Oxygen Evolution Reaction
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With much spotlight on metal air batteries as promising
candidates for efficient energy storage devices, the development of
inexpensive and effective bifunctional catalysts for oxygen reduction
reaction (ORR) and oxygen evolution reaction (OER) has become
one of the most important topics in this field. One strategy is
composite type of catalysts consisting of carbon-based catalysts and
perovskite oxides. Herein, we designed new composite catalysts
consisting of a nanorod type Nd 5Sry5C005_.5 (NSC) perovskite
and edge-iodinated graphene nanoplatelets (IGnP) as bifunctional
catalysts for ORR and OER. A simple application of ultrasonication
formed the catalyst with a fascinating morphology comprising
cloud-like IGnP on NSC nanorods (NSC@IGnP). Benefiting from
the exceptional morphological features, NSC@IGnP performs
excellent cell performance with outstanding stability for hybrid
lithium-air cells and superb bifunctional activities toward both ORR
and OER in an alkaline media.
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Solution-Processable Lil-Li4;SnS, Solid
Electrolyte for All-Solid-State Li-lon
Batteries
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Design and Performance of Alkali
Metal Thermoelectric Converter (AMTEC)
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Simultaneously Controllable Doping
Sites and the Activity of a W-N
Codoped TiO, Photocatalyst

AHID E4 SYTE HO|E O EIEHLIOL YE0| X
5
o’

=

b of

183

T B

Tungsten-nitrogen (W-N) co-doping has been known to enhance
the photocatalytic activity of anatase TiO, nanoparticles by utilizing
visible light. The doping effects are, however, largely dependent on
calcination or annealing conditions, and thus, the massive
production of quality-controlled photocatalysts still remains a
challenge. Using density functional theory (DFT) thermodynamics
and time-dependent DFT (TDDFT) computations, we investigate the
atomic structures of N doping and W-N co-doping in anatase TiO,,
as well as the effect of the thermal processing conditions. We find
that W and N dopants predominantly constitute two complex
structures: an N interstitial site near a Ti vacancy in the triple charge
state ((VTi-Ni)3') and the simultaneous substitutions of Ti by W and
the nearest O by N ((WTi-NO)+). The latter case induces highly
localized shallow in-gap levels near the conduction band minimum
(CBM) and the valence band maximum (VBM), whereas the (V-
Ni)3' defect complex yielded deep levels (1.9 eV above the VBM).
Electronic  structures suggest that (WTi-NO)+ improves the
photocatalytic activity of anatase by band gap narrowing, while
(VTi-Ni)3' degrades the activity by an in-gap state-assisted electron-
hole recombination, which explains the experimentally observed

deep level-related photon absorption.
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Interfacial Effect of Thermoelectric
Properties in Composites by Phase
Separation and Layer Mixing

(6218)
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Thermoelectric bulk composites are known as an effective way to
reduce lattice thermal conductivity by grain boundary phonon
scattering. On the other hand, the grain boundary between distinct
different phases deteriorates the electrical transport as well.
However, in some cases, we observed the enhancement of electrical
conductivities in composites rather than those of individual
compounds. We synthesized Ag, sTe/BijsSby sTe; and Ag-doped
SnSe,/SnSe bulk composites with phase separation during hot press
sintering. The phase separation increases the phonon scattering
which lowered the lattice thermal conductivity. We also found the
metallic interfacial layer in a grain boundary of Ag,sTe/
Bij 5Sby sTe;, which will attributes to increase power factor,
resulting in high ZT value of 1.02 at 567 K along vertical direction.
In addition, extremely low thermal conductivity 0.11 W m™ K is
observed by SnSe, phase separation in SnSe,/SnSe composites,
which obtained exceptionally high ZT value of 1.8 at 825 K for x
=0.15.

G3-1 Size Dependent Surface Chemistry
of CeO, Nanoparticles for Silicate

Adsorption
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Surface chemistry of CeO, nanoparticles (NP) plays a key role in
various interactions at the solid/aqueous interface. We have
investigated the surface chemistry of CeO, NPs with different sizes
and the corresponding adsorption properties of silicate ions onto
CeO, surfaces. As the NP size decreased, the surface density of OH

group increased due to the high Ce>" concentrations. Crystal nature
and morphological properties of CeO, were investigated by
transmission electron microscope (TEM) and X-ray diffraction
(XRD). Also CeO, surface binding chemistry was studied using X-
ray photoelectron spectrometer (XPS), fourier transform infrared
(FT-IR) spectroscopy, and thermo gravimetric analyzer (TGA).
Adsorption isotherm data for silicate ions onto CeO, surfaces were
fitted. Freundlich model fitted the experimental data better than
Langmuir model. The Freundlich constant for the relative adsorption
capacity (Kp) and adsorption intensity (//#) indicated that smaller
CeO, NPs, having high surface to volume ratio, show higher affinity

with silicate ions.

G3-2 Characterization of Lanthanum/Gado-
linium Zirconate TBCs Fabricated by
Different Suspension Plasma Spray with

Suspension Preparation Processes
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G3-3 Electrical Properties of SIOC Ceramics

with Excess Carbon
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The effects of carbon addition on the electrical properties of
silicon-oxycarbide (SiOC) ceramics were investigated. As the
carbon content increased to 16 wt% in the SiOC specimen, the
electrical resistivity decreased gradually by an order of magnitude
from 4.9x101 ©cm (base-line) to 4.5x10°2 cm (16 wi% C) at RT.
Raman spectroscopy investigation revealed the existence of a
graphite phase characterized by a carbon-carbon spz-bond with
increasing density with increasing C content in the SiOC specimen.
The decrease in electrical resistivity with increasing C content can
be explained in terms of an increase in the density of conductive
spz-bonds promoted by carbon precipitation in an amorphous SiOC
matrix. The resistivities of the SiOC specimens exhibited slow increases
with decreasing temperature in the 2-300 K range, the slowest one (16
wt% C) being 4.5x10 ©cm (300 K) and 5.2x102 ©cm (2 K).

G3-4 Microwave Absorbing Properties of

SiC Fibers
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SiC fibers with an excellent mechanical properties have been used
in a wide range of industrial application and its utilization area is
extending, continuously. SiC fibers are a kind of anisotropic
microwave absorbing materials due to their fiber shaped semi-
conductive properties. In this study, SiC short fibers were prepared
and their microwave absorbing properties have been analyzed with
infrared thermal imaging camera. Polycarbosilane based SiC fibers
were obtained by melt spinning of the polycarbosilane precursor
with single hole spinneret, and then cured with the presence of
halogen using low temperature in this study. The stabilization stage
of the SiC fiber were maintained at 150-200°C at vacuum condition
according to the results of TG analysis. Microwave heating is
happened by polarization of the charges in a non-conducting
material and the inability of this polarization to follow the extremely
rapid reversals of the applied high frequency electromagnetic field.
In addition, conduction type heating occurs due to charge particles
forming conducting paths under the influence of the applied field.
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G3-5 Fabrication of Transparent Polycrystalline
Magnesium Aluminate Spinel by Ca-
infiltrated Slip-Casting and Sinter-

HIP
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Microstructure and Mechanical Pro-
perties of Hot-Pressed SiC-ZrB,-MoSi,
Ceramics

G3-6
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Kati’, 2 2, 259
Yeungnam University

SiC-ZrB, composites with SiC-rich composition have attracted
much attention of many researchers not only for their advantage of
having lighter weight than the ZrB,-rich phase composites (pSiC =
and pZrB, = 6.09 g cm73), but also due to their high
where SiC

preferentially oxidizes by creating a SiO, passivation layer on the

322 g‘cmf3
retardation to oxidation at high temperatures,
surface of the composites. Therefore, in the present investigation
SiC — x vol. % ZrB, composites (x = 5, 10 and 40) with 5 vol. %
MosSi, as a sintering aid were hot-pressed in an argon atmosphere
at 1750°C mainly to understand the effect of ZrB, content on the
microstructural and mechanical properties. These composites were
systematically =~ characterized for constituent phases and
microstructure using XRD, SEM, EDS and TEM techniques. The
experimental results showed that the flexural strength and fracture
toughness were enhanced through the improvements in the sintering
density and microstructure with increasing ZrB, content; a
maximum flexural strength of 697 MPa and fracture toughness of
4.7 MPa m'”? have been registered for 40 vol. % ZrB, content.

G3-7 Fabrication and Dynamic Compression
Behavior of Ultrafine Grained
(Hf,Zr)B,-SiC Composites
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G3-8 Pressureless Sintering of SiC-Ti,CN

Composite

Etoli 2 -EEHEII2L|ES|=E S8 2 Yaix

Highly conductive SiC-Ti,CN composites were fabricated from -
SiC and TiN powders with oxynitride additives by pressureless
sintering. The effects of initial TiN content on the microstructure,
electrical, and mechanical properties of the SiC-Ti,CN composites
were investigated. It was found that all specimens could be sintered
to = 98% of the theoretical density without an applied pressure.
Electrical resistivity and hardness of the SiC-Ti,CN composites
decreased with increasing TiN content. The electrical resistivity,
flexural strength, and hardness of the composite fabricated from a
10 Q-cm, 430 MPa,
and 23.3 GPa, repectively. The low electrical resistivity of the

mixture containing 25 vol% TiN was 8.6 x
composites was attributed to the in situ-synthesis of an electrically

conductive Ti,CN phase and the growth of N-doped SiC grains
during pressureless sintering.
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G3-9 Synthesis of Al3BC;3 Particulates by
Carbo-Thermal Reduction Process-
Parameter Optimization and Mecha-

nism Analysis
EIE
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The synthesis mechanism of Al3BC; through carbo-thermal
reduction process was investigated and the processing conditions
were optimized using Al(OH)3, B,O3 and C as starting materials.
The mass change and phase formation of the compacts were
analyzed with varying temperature. Excess AI(OH); and B,O3 were
required compared to the stoichiometric composition due to the loss
of the source materials by vaporization at 1,500- 1,600°C. At
1,600°C, Al,O gas began to actively react with carbon to form
Al4C5 on the carbon particles. Al, Al,O and B,O5 gases diffused
through Al4C5 layer and reacted with carbon at and above 1,650°C
to form Al3BCj. The formation of hexagonal terrace at the surface
of synthesized powder indicated that the gases also reacted at the
particle surface with carbon which diffused through the carbide
layers. The reactions were completed after calcination at 1,725°C for
4 h or at 1,800°C for 1 h. Gas-solid reactions were the major
synthesis mechanism. The optimum composition for the synthesis of
the ternary compound was Al(OH);:B,05:carbon = 0.7:1.4:0.25 by
weight.

Enhanced Nitridation Rate of Reaction-
Bonded Silicon Nitride by Yb,03
Addition

Yb, 0, &Jl°f OIt g Bt A0| HIg ZX MYy
A

oIs", WM, ANY, UY
Mz A

The catalytic effect of ytterbium oxide(Yb,O3) on the nitriding
reaction of Si compacts was investigated. Si powder mixtures
containing Yb,O3 were prepared and nitrided in the form of
compacts with a multi-step heating schedule over the range of
1200°C ~ 1450°C. The nitriding profiles of the powder mixture with
increasing temperature indicated that Yb,0O5 clearly promoted the
nitridation of Si compacts at 1200°C compared with the pure Si
compact containing no additives. The critical role of Yb,O3 on the

nitridation of Si, was elucidated that Yb,O3 promotes the loss of

[|82 - A2 AY

initial SiO, of the raw Si powder via the measurement of the weight
changes at low temperature (1100°C) and thermogravimetric
analysis under N, atmosphere. It was also found that the b-ratio of
fully nitrided Si was closely related to the intermediate degree of
nitridation at 1200°C and 1300°C.

Vanadium Dioxides Thin Films as
Transducer for Thermal Biosensor

G4-1
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G4-2 A Study of Synthesizing Organic -
Inorganic Hybrid Functional Coating

Layer by One-Step UV Exposure

UV 32 1915 FF& T8 JI54H .27 Stol=AE 3
CEET RS
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Recently, we are applying many kinds of highly transparent
materials to very wide area from building materials to optical
devices and electrode. Generally to reinforce the surface properties
organic—inorganic hybrid hard coating materials have been used.
Normally sol-gel process was used to hybrid film and inorganic
nano-particle also used for dispersing in coating layer for organic—
inorganic networking. Compare to these methods we tried to
introduce photosensitive materials that react with UV rays to hybrid
organic network forming. The organic materials were just UV
curable coating solution. It was one step and effective process to
form rigid hybrid coating layer. The dispersed inorganic precursor
was very small but functional on the surface. The composition and
reaction process of composite films were monitored by Fourier
transform infrared spectroscopy. To visualize the thickness of
coating layer, scanning electron microscopy was used. The
effect was obtained with nano

mechanically strengthened

indentation.

G4-3 Metal-Organic Framework Driven
Ultra-Small Catalyst Loaded ZnCo,

O, Hollow Spheres for Gas Sensors
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Increase in surface area and catalytic sensitization should be
accompanied to achieve highly sensitive and selective chemo-
resistive gas sensors using semiconductor metal oxide (SMO)-based
sensing materials. Among numerous nanomaterials, metal-organic
framework (MOF) driven hollow metal oxide is a strong candidate
for gas sensing materials because it has fascinating features such as
ultrahigh porosity and incredibly high surface area. In addition,
noble metal nanoparticles (NPs) such as Pt and Pd can be
encapsulated in the cavities of the MOFs. In this work, we propose
Pd-loaded ZnCo,0, hollow spheres (Pd-ZCO-HS) synthesized by
using bimetallic MOF (BM-MOF) templates. We loaded Pd NP
encapsulated Zn and CO based MOF on PS sphere template. As
intermediates, BM-MOFs containing Pd NP were transformed into
spinel ZnCo,0O,4 by calcination, and encapsulated Pd NP network
can act as a catalyst. As a result, the synthesized Pd-ZnO-HS
exhibited superior gas sensing properties, in terms of sensitivity,
selectivity, and speed.
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G4-4 Controlling Wall Thickness of «-
Fe,0O3; Nanotubes for Li-ion Batteries
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Lithium-ion batteries (LIBs) have been regarded as attractive
power sources such as portable electric devices, and stationary
energy storage systems. To meet a recent dramatic demand for LIBs
with high energy density and high power, commercially used
graphite anode needs to be replaced because of its low capacity,
poor rate performance and safety issues. Among a variety of anode
materials, Hematite (0-Fe,O3) has drawn considerable attention due
to its high theoretical capacity (1007 mAh/g), low cost, non-toxicity.
However, the conversion reaction leads to its pulverization and
degrades electrochemical performance (e.g., capacity retention, and
high rate capability). Herein, we synthesized a-Fe,O; and TiN
nanotubes (NTs) using Atomic Layer Deposition (ALD) to ensure
precise control of wall thickness. The initial reversible charge
capacity of Fe,O3/TiN NTs was 952mAh/g and has been retained
673mAh/g after 30cycles. In conclusion, the porous Fe,O; NT
exhibits high lithium-ion storage capacity as an anode material.

G5-1 Effect of Air, Argon and Helium
Sintering Atmospheres on the Flash

Sintering of Hydroxyapatite

Flash Sintering2 Z HIZE Hydroxyapatite?] £& 2
10| IE I
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Now a days flash sintering has attracted the attention of
researchers due to its very low sintering duration for ceramics even
in the pressure-less condition. In order to investigate the atmosphere-
dependent efficacy of flash sintering, HA was consolidated in inert
(Argon and Helium gas) atmospheres and air at 1000, 1100 and
1200°C through flash sintering, and all sintered samples were

||84 - oMoty

compared with the without flash sintered (under 0 V/cm) samples.
Electric field was applied at constant temperatures as mentioned
above, and the electric flash was observed in all the samples in all
the three atmospheres. The current flow through the HA was
observed better in Helium atmosphere than the Argon, whereas grain

damage was observed relatively higher in air sintering.

Amine Surface Treatment and Dis-
persion Behavior for Develop Super-
paramagnetic Nanoparticle (Fe30,)
Composite

G5-2
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Fe;04 has been studied in Bio medical system such as magnetic
resonance imaging, drug delivery system, hyper-thermia and bio

2nd

probe system. In this study, advanced from 15 generation of in

vitro molecule diagnosis material, study had been focused on 3rd
generation which can achieve nano-sized particle with bio
suitability, simplicity for process by conjugation with biomaterial,
and to enhance its ability for selective binding to superparamagnetic
nanoparticle with antibody, protein, formation of amine group is
essential. In case of formation of amine layer, because large amount
of hydroxyl group makes coating process stabilized, tetraethyl
orthosilicate was used to precursor for make SiO, as a bridge by
polymerization, then surround the particle by forming additory silica
layer and form amine group at the end part of functional group
which can selectively bond by sol-gel method. Also additional
experiment was performed to compare with direct coating. Amine
attached particles were made by these two experiment, and these
particles were analyzed with Fourier transform infrared spectroscopy
to check physical & chemical properties. Also, Zeta-potential was
checked for electrostatic dispersion stability and Particle size
distribution for its dispersity. And by analysis with transmission
electron microscope, formation of core-shell and its uniform
thickness of coating layer were compared, and to check saturated
magnetization and its

magnetic property vibrating sample

magnetometer was used.
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Core Shell Structured Bi-Calcium
Phosphate Scaffolds for Hard Tissue
Engineering

G5-3
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Calcium phosphates are the most frequently used bioceramics due
to their property to undergo resorption by osteoblast and form
natural bone. Among them, Brushite or apatites are the end products
which are used for fabrication hard tissue scaffold. Brushite forms
as a result of an acid base reaction of B-TCP whereas
Hydroxyapatite is generally synthesized by hydrolysis of a-TCP. But
due to its large crystal structure brushite is brittle even though it is
highly biocompatible. Similarly hydroxyl apatite scaffolds are slow
to degrade which might cause problem during bone formation.
Using our original concept of room temperature fabrication of
scaffolds we could fabricate a scaffold with a brushite shell and an
apatite core. Factors regarding the formation of the structure are
studied, to fabricate a scaffold which is suitable for bone tissue
regeneration.

G5-4 Fabrication of Cell Laden Hydrogel
Shell - Ceramic Core, 3D Scaffold
by Concentric Paste Extrusion Depo-
sition for Applications in Bone Tissue

Regeneration

RAJA NAREN', 294
Mz AN

Using a concentric nozzle system we could fabricate scaffolds
with MC3T3-E1 laden hydrogel as shell with CDHA core, utilizing
the concept of cement chemistry along with paste extrusion
deposition system and cell printing. The CDHA core formed by
cementation of tricalcium phosphate precursor provides the much
needed mechanical stability and the hydrogel houses the live cells
for growth in the cell culture media. The whole process was carried
out under neutral pH and room temperature that was gentle to the
cells. The cells incorporated into the shell were observed to be alive
throughout the 3D scaffold for the entire culture period of 5 weeks.
Under compression, the 3D structural morphology of CDHA/
alginate scaffold was well maintained and showed less deformation
because of alginate which provided high elasticity and prevented
immediate collapse of ceramic core.

G5-5 Effect of Capillary Action on Micro-
Structured Scaffold for Hard Tissue

Regeneration
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Intracellular Electrical Stimulation
on Neural Cells by Vertical Nano-
wire Electrode Array

G5-6
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Silicon nanowire are promising material in biological
applications, due to their characteristics of controllable synthetic
highly complementary metal-oxide

(CMOS) and biocompatibility. Meanwhile, electrical stimulation has

structure, semiconductor
been commonly used for controlling neural activity by influencing
cell potential. It has been conducted primarily through the
extracellular methods by thin film electrodes. However, it requires
high current and potentials to overcome resistivity and capacitance
of the cell membrane. Here, we develop the vertical nanowire
electrode array for intracellular electrical stimulation on neural cells.
This intracellular stimulation method can directly provide electricity
into cell and thus requires lower current and potentials than
extracellular methods. We demonstrated that intracellular electrical
stimulation enhances neurite outgrowth by about 50% relative to
extracellular stimulation under the same conditions. And we also
the feasibility

Intracellular stimulation using nanowires could be suggested as

shows in controlling neural differentiation.
suitable approach for the regulation of cellular outgrowth and

differentiation.

G5-7 The Relationship of Cell Cultivation
with Hydrodynamics in Bone-Like

Scaffold in Rocking Culture System
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G6-1 The Study of Optical Properties about
Fluorophosphate Glass in Systems

Containing Mg(PO3),
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G6-2 The Controlled Precipitation of PbS
Quantum Dots in Nd3*-Dopoed
Silicate Glasses and Local Environ-

ment of Nd3* lons
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Quantum dots (QDs) have been prepared through colloidal
precipitation or nucleation and growth processes inside the glasses.
Their potential applications include bio imaging, color-convertors
for light emitting diodes (LEDs) and fiber-optic amplifiers.
Controlling the size of quantum dots (QDs) is particularly important
because QDs have unique optical and electronic properties
depending on their sizes. We have reported that sizes of PbS QDs
can be controlled by carefully optimizing the concentration of Er,
Tm>" and La*" ions in glasses. However, there is no fundamental
analysis on the local environment and clustering of rare-earth ions
in PbS QDs. Atom probe tomography (APT) method is used to
analyze the distribution of RE3" ions inside glass matrix and its
effect on the precipitation of PbS QDs. We found Nd** clusters of
approximately 2-4nm in diameter exist inside the glass. Extended x-
ray absorption fine structure (EXAFS) analysis showed that Nd3*
ions are surrounded by ~ 8 oxygen ions inside the QDs and there is
no evidence of forming Nd-S bonds. Energy dispersive spectroscopy
(EDS) and electron energy loss spectroscopy (EELS) analysis was
used to analyze the role Nd*>*-O clusters on the formation of PbS
QDs. EDS and EELS results showed that Nd* ions are
preferentially concentrated inside the PbS QDs rather than in the
glass matrix after heat-treatment. Therefore, we believe that those
Nd*>*-0 clusters work as nucleating sites for precipitation of PbS
QDS.

G6-3 Optimizing Chromaticity of Phosphor-
in-Glass LED by Considering Phos-

phor Characteristics
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Due to the easy color manipulation procedure, mixing different
types of phosphors, Phosphor-in-Glass (PIG) has attracted much
attention as an encapsulant for high-power LEDs. However,
achieving the desired color point and correlated color temperature,
based on relationship between phosphor characteristics and
microstructure, has rarely been considered. SiO,-B,05-ZnO-Li,O
glass and four types of phosphors with different thermal properties
(YAG, Oxynitride, CASN and LUAG) were prepared. The thermal
stability and viscous behavior of the PIGs were measured via TG-
DSC and hot stage microscopy, respectively, while an integrating
sphere and scanning electron microscope was used to examine the
luminous properties and pore properties, respectively. We have
confirmed that the different pore properties of each PIG caused by
the difference in phosphor thermal properties, have a strong
influence on the optical properties of the PIG such as scattering
events, light intensity and chromaticity coordinates. These results
indicate that LEDs chromaticity is closely related to the PIG’s pore
characteristics and scattering events.
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G8-1 Simulation for Optimal Structural

Design of a Tonpilz Transducer
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G8-2 Ab Initio Calculation Study on Zns
N, Semiconductor
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G9-1 Crack-Hedling Behavior of CVD Grown

Silicon Carbide
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CVD grown silicon carbide is ideal performance material for
silicon wafer processing. It outperforms conventional forms of
silicon carbide, as well as other ceramics, quartz, and metals. The
combination of excellent thermal, electrical, and chemical properties
makes this material well-suited to applications for RTP, epi, etch,
implant, and across various industries where a high performance
material requires. CVD SiC ceramics are brittle and sensitive to
flaws. As a result, the structural integrity of ceramic component may
be seriously affected. Crack- healing ability of CVD SiC ceramics
is a very useful technology for higher structural integrity and for
reducing the machining and non-destructive inspection costs. This
study focuses on CVD SiC ceramic performance and its crack-
healing behaviors were investigated as a function of crack-healing
temperature, time, size, and temperature dependence of the resultant
bending strength. Three-point bending specimens were made and a
semi-elliptical crack was introduced on the specimen by a Vickers
indenter. Pre-cracked specimens were healed at various temperature
conditions. The main conclusions were: (1) CVD grown SiC has
cubic B structure, it offers isotropic characteristics. (2) Optimized
crack-healing condition is; temperature: 1773K, 1hr in air. (3) The
bending strength is increased as testing temperature increased,
means the material can be safely used up to a temperature of 1500°C
with a good retention of thermal and mechanical properties.
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G9-2 Synthesis and Evaluation of the
Visible Light Region for Accelerating

Photocatalytic of Titanium Oxynitride
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G9-3 Synthesis Kinetics of Hydrated Lime

with Different Types of Quicklime
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G9-4
Melting Process and Acid Leaching
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Synthesis of Potassium Titanate by

Synthesis of K,06TiO, by the High
Frequency Induction Furnace
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G9-7 Synthesis and Characterization of

Ceramic-Coated Potassium Titanate
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for High Power Devices
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Industrial Utilization and Development
Trends of the Thermai Disipation
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Development of Low Thermal Con-
ductive Materials Using Rare Earth
Oxides and Apply A New Plasma
Spray Coating Technology for Ther-
mal Barrier Coating
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Superior Electron Transport Properties
of Zinc Oxynitride Semiconductors for
Next-Generation Display Applications

E°l 882 0t o FMAE HIEH Y

A recent work on a relatively new type of semiconductor, namely
zinc oxynitride (ZnON) as a promising candidate for the next-
generation display applications, will be presented.[1] High mobility
zinc oxynitride (ZnON) semiconductors were grown by RF
sputtering using mixtures of Ar, N,, and O, gas plasma. The RF
power and O, to N, gas flow rate ratio were adjusted in order to
synthesize a set of ZnON films. The electrical properties of the
ZnON layers were investigated with respect to their microstructure
and chemical composition. The carrier density is suggested to be
determined by the anion composition, while the electron mobility
results from quite a complex mechanism. Using ZnON films grown
using the optimum conditions, the fabrication of high performance
devices with field effect mobility exceeding 120 em?/Vs s
exhibited, based on RF sputtering methods.
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The Fabrication and Characterization
for RF-Sputtered N-Type INON Transis-
tors
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In this work we fabricated InON thin films and investigated the
electrical and optical properties of InON thin film. During
sputteringn itrogen and oxygen gas were used to control nitrogen
content in InON thin film . The structure and bonding states are
studied by X-ray diffraction and X-ray photoelectron spectroscopy,
respectively. And all the InON thin films shows wide energy band
gap and high transparency. Thin film transistors (TFTs) were
fabricated by using RF-sputtered InON thin film as channel layers.
The experiments show that the nitrogen content definitely can
control the performance of TFT device. Especially the Field Effect
Mobility was enhanced from 0.5 to 8.6 cm?/Vs and threshold
voltage was decreased from 29.4V to 1.4V by controlling nitrogen

doping concentration.

(52-3)

High Electrical Conductivity in Doped
ZnO Ceramic

Tian Tian !, Lihong Cheng’, Liaoying Zheng', JuanjuanXing?,
Hui Gu?, HuarongZeng', Wei Ruan', KunyuZhao', Guorong Li'*
1Shanghai Institute of Ceramics

2Shanghai University

ZnO ceramics have been utilized in a variety of areas of electron-
ceramics, e.g., varistors, linear resistant, and thermoelectric material.
The electrical conductivity can be adjusted by doping and sintering
condition. Nowadays, the high electrical conductivity ZnO ceramics
have been taken a great attention. The electrical properties of
polycrystalline ceramics are sufficiently influenced by the presence
of the Schottky barrier at grain boundaries. In this work, the multi-
doping ZnO ceramics are sintered in the reduction sintering
condition, intrinsic acceptor defects are eliminated at the grain
boundaries (which decrease the Schottky barrier), and Al3+ defect

||o4 - BN Loty

are increased in the ZnO grain, both changes of defects lead to a
huge increase in the Hall mobility. Meanwhile,an increased solid

13" is achieved to increase the

solution of the trivalent dopant A
The

concentration give rise to a maximum electrical conductivity (¢3,9x)

carrier  concentration. increased Hall mobilityandcarrier
of 1.9x10° S m'l, showing a metallic-like behavior. Therefore, the
multiple-doped ZnO ceramic with the defect engineering of both
grains and grain boundaries largely increased the electrical

conductivity by reducing the Schottky barrier.

DFT-Guided Defect Engineering for
Nanostructured Oxide Semiconductors
and High Functionality

Hfo iy e S8 U2 M2EC HEY
Hoi2tJ158 g8

HoN’
R

Point defects of oxides determines optical, electrical, and
magnetic properties. Therefore, having clear pictures of defect
equilibria based on the thermodynamic data is essential for fine and
efficient engineering of oxides. Conventional method to find point
defects and their formation enthalpies in an oxide relies on the
measurements of electrical conductivity variations to annealing
temperature and oxygen partial pressure. However, in complex and
engineered situation (e.g. nanostructuring, doping), it becomes very
difficult to find point defects of oxides. Density functional theory
(DFT) calculations directly provide the formation free energies of
point defects in oxides and stable atomic structures. Based on DFT
calculations, one can derive the thermodynamic conditions to control
the point defects with high precisions. Here, we present our recent
combined experimental and computational works using DFT
that

nanostructure oxide semiconductors and suggested the processing

calculations investigated the point defects in doped

conditions for high functionalities.
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Atomic Layer Deposition of ZnO
Based Thin Films and lts Applications
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Indium-Free, Highly Transparent,
Flexible CuyO/Cu/Cu,O Mesh Eledrodes
Grown by Roll to Roll Sputter for
Flexible Touch Screen Panels

SAEX I IS % EEE ANES YD AS
oa, £ 8% Cu,0/Cu/Cu,0 WA B3 A7

We report on an indium-free and cost-effective Cu,O/Cu/Cu,O
multilayer mesh electrode grown by room temperature roll-to-roll
sputtering as a viable alternative to ITO electrodes for the cost-
effective production of large-area flexible touch screen panels
(TSPs). By using a low resistivity metallic Cu interlayer and a
patterned mesh structure, we obtained Cu,O/Cu/Cu,O multilayer
mesh electrodes with a low sheet resistance of 15.1 Ohm/square and
high optical transmittance of 89 % as well as good mechanical
flexibility. Outer/inner bending test results showed that the Cu,O/
Cu/Cu,O mesh electrode had a mechanical flexibility superior to
that of conventional ITO films. Using the diamond-patterned Cu,O/
Cu/Cu,O multilayer mesh electrodes, we successfully demonstrated
TSPS of the flexible film-film type and rigid glass-film-film type
TSPs. The TSPs with Cu,O/Cu/Cu,0O mesh electrode were used to
perform zoom in/out functions and multi-touch writing, indicating
that these electrodes are promising cost-efficient transparent
electrodes to substitute for conventional ITO electrodes in large-area
flexible TSPs.
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High-Mobility Thin-Film Transistors
with Polycrystalline In-Ga-O Channel
Fabricated by RF-Sputtering
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Color Conversion Phosphors for White
Laser Lighting
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Solid-state lighting based on light-emitting diode (LED) is the
most efficient source of high color quality white light. Nevertheless,
it shows significant performance limitations such as the efficiency
droop under high operating current. Blue laser diodes (LDs)
operated in stimulated emission offer a potential alternative due to
the droop-free light emission, and maintain the color with higher
power density by a factor of 2.5 than LEDs under much higher
operating current. In the white-laser lightings combining the blue
LD and the mixture of one or more phosphor compositions and
organic silicon resin, the focused intense laser irradiation on the
phosphor layer causes a significant decrease in luminous efficacy
due to a power saturation and thermal quenching of the phosphor.
In this talk, we will present our research using the remote-structured
single crystal garnet phosphors combined with blue LD for white
laser lighting.

(83-2)

Fabrication of Functionally Graded
Metal-Ceramic Material and Their
Applications

2 -412t8] Functionally Graded Materials I X &
188
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We successfully fabricated a novel functionally graded (FG) metal
(Cu)-ceramic (ZnS:Cu,Cl) using a very simple powder process. Our
FG [Cu]-[ZnS:Cu,Cl] revealed dual-structured functional materials
composed of dense Cu and porous ZnS:Cu,Cl, which were
completely combined through six graded mediating layers. In the
photoluminescence (PL) study, our FG [Cu]-[ZnS:Cu,Cl] exhibited
stability upon temperature change because the Cu intimately
combined with the ZnS:Cu,Cl. Cu acts as a heat sink in dual-
structured FG [Cu]-[ZnS:Cu,Cl]. the FG [Cu]-
[ZnS:Cu,Cl] exhibited diode characteristics and photo reactivity for
365 nm- UV light. We expect that the concept of FG metal-ceramic

In addition,

can be applied to various metal and ceramic materials and that dual-
structured FG metal-ceramic can be applied to various electronic

devices such as laser-lighting, sensors, electroluminescence devices.



Organic Light-Emitting Diodes &
Organic Solar Cells: Alternative
Transparent Electrodes, Molecular
Doping, Light Out-Coupling Systems

JIEYOoIRE N SIIHYHN: OiN YNNI, =9,

Organic electronics have been extensively studied in last few
decades due to their low-cost, light-weight, versatile chemical design
and synthesis, mechanical flexibility, and the suitability for the roll-
to-roll and printing mass production. We have developed low-cost,
efficient, semi-transparent, and long-term stable organic light-
emitting diodes (OLEDs) and organic solar cells based on various
alternative transparent electrodes, such as highly conductive
PEDOT:PSS, dope ZnO, carbon nanotubes, doped C60, and
conducting polymer/metal grid electrodes. These devices are
carefully optimized by doping techniques for electrodes and
interfacial layers. In addition, we report on a high performance
internal light out-coupling system for high efficiency, color-stable
white OLEDs. These results demonstrate that organic solar cells and
OLEDs based on alternative electrodes, optimized by doping
technologies, have a promising future for practical applications in
flexible and semi-transparent device

efficient, low-cost,

manufacturing.

Mega Trend of LED Convergence
Technology : An Enlargement of Appli-
cation Area Based on the Wavelength
Functionality
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for Wide Color Gamut Display
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Currently, Light Emitting Diodes (LEDs) are well known for
display devices and the inorganic phosphors have attracted attention
for their use in the devices. Inorganic phosphors are exact materials
for blue-chip excitation with intensive luminescence and high
reliability. However, the representative phosphors for LEDs have
been difficult to make high color gamut because of the limitation to
the ability of color reproduction and have high re-absorption due to
the wide band width. Furthermore, the synthesis condition of the
phosphors needs very high temperature, pressure, and etc. In this
talk, we introduce a new strategy to synthesize a series of organic-
inorganic hybrid materials containing trivalent europium or terbium
ions to exhibit sharp and narrow emission. We also demonstrate that
this approach showed the possibility to be the ideal phosphors for
LEDs.
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New Organic-Inorganic Hybrid Materials

The Development of Luminescence
Materials for Blue Laser Diode -
Based A utomotive Headlamp

UsX eIy SSH-E8 LAl RyE
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White light-emitting diode (LED) & Laser diode (LD) as next-
generation light source have significant interests owing to their
outstanding characteristic such as environmental-friendly device,
low energy-consumption and high brightness, compared to
conventional light source. However, LEDs undergo saturation of
output power with increasing forward-bias current and it affects to
deterioration of luminous properties which is called efficiency
droop. On the other hand, LD does not suffer from this problem and
provides faster switching, narrow emission spectrum and higher
intensity. Therefore, LDs recently came into the spotlight as the most
efficient high power source. They are applicable to projections,
medical industry, and automotive headlights because of their
advantages of directionality, compact size, high luminous flux and
low power consumption. In this study, we report our advanced
research using the nano-structured Y3AlsOpp: Ce®*  ceramic
phosphor plate (CPP) directly combined with blue LD for white
light generation.
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Application of EHD Printing for Copper
Mesh Based Transparent Conducting
Electrode
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LUO ZHENHAO', Doo-Young Youn, Ji-Hyun Lee, Y%
CIER LI

Transparent conducting electrode (TCE) is an essential component
in various electronic devices including LEDs, displays and solar
cells. Indium tin oxide (ITO) is commonly used for TCE, however
it suffers from brittleness and high cost. Metal nanowires are
promising for flexible TCE its facile synthesis process and high
conductivity. However, issues related to contact resistance, oxidation
and surface roughness are required to be solved before
commercialization. Here we propose an approach to fabricate high
performance flexible TCE based on copper mesh. Aligned polymer
wires were firstly obtained using electrohydrodynamics printing
technique on top of copper sputtered glass substrate. Copper mesh
was then fabricated by wet etching process and embedded into
polyimide thin. Copper mesh embedded PI film shows high
transmittance and low yellow index. Surface roughness of our
electrode is much lower than non-embedded electrodes and

oxidation properties is improved due to the protection of PI matrix.

Highly Flexible and Conductive Metal
Mesh Network by Scalable and
Cost-Effective Method

24 N2 WZE E2o|0=EE J|He =Bt 1Ay
SN

OAT", 2EY, LUO ZHENHAO, Y=

CIER LI

Transparent conducting electrodes are essential component in

numerous electronic devices, such as light-emitting devices,
displays, and solar cells. In recent years, future electronic devices
require versatile features, such as flexibility and wearability with a
superior mechanical stability. A substantial amount of research has
been carried out on alternatives to ITO due to its brittleness,
including conducting polymers, graphene, carbon nanotubes, metal
meshes, metal nanowires. Among the materials, metal mesh is one

of the most promising alternatives to conducting metal oxides.

However, expensive and complex processes such as electron beam
lithography or nanoimprint lithography cause difficulties in large-
area process. To decrease the fabrication cost, in this study, Cu mesh
electrodes is fabricated via wet etching process with the electro-spun
fiber networks as etching mask. Then, we embed the electrode in
flexible substrate to improve the reliability and lower the surface
roughness. Due to its junction-free structure and embedding process,
our electrode has high conductivity, high transmittance and excellent
mechanical stability with ultra-flat surface. Therefore, out electrode
will be suitable as an electrode to replace ITO.

(s5-D

Fabrication and Optimization of the
Solid Oxide Fuel Cell via Electrospray
Deposition Method
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Mass/Charge Transport and Electrode
Kinetics of LOQ_]Sr0.9C00.8Feo.202‘05+5

(s5-2
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Mechanism of Thermal Degradation
of Crofer
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Crofer developed specifically for Solid Oxide Fuel Cells (SOFC)
interconnect components has been widely used for intermediate
temperature-SOFC. In spite of high conductivity of chromia
compared to other oxides, its oxidation rate is not sufficiently low
to enable bare crofer to meet a long lifetime requirement over
40,000 hours. Although there have been several approaches
proposed such as ceramic and metal coating on the surface of crofer
in order to prolong its lifetime, the fundamental oxidation
mechanism of crofer has not been explicitly established yet. We
explore a thermal degradation mechanism of crofer by identifying
chromia and spinel phases separately. Various characterization
methods including x-ray diffraction, and electron microscopy are
used to analyze the behavior of each phase during a thermal
exposure. We demonstrate that the maximum oxidation rate of each
phase appears at a different time and that how they grow by
understanding the elemental diffusivity.

Ceria-Coated Nickel Catalysts for
High-Performance Direct-Methane Fuel
Cells at Reduced Temperatures

Jin Goo Lee*, Ok Sung Jeon, Yong Gun Shul

Yonsei University

Natural gas constitutes a promising energy source in the
intermediate future because of the existing supply infrastructure and
ease of storage and transportation. Although a solid oxide fuel cell
can directly convert chemical energy stored in the hydrocarbon fuel
into electrical energy at high temperatures, carbon formations on the
nickel-based anode surfaces cause serious degradation of the long-
term performance. In our previous study, the high-performance solid
oxide fuel cells were developed by microstructural modifications.
The cell exhibited very high power density at low temperatures in
hydrogen, but the cell performance was significantly degraded in dry
methane. To solve this problem, highly coke-tolerant ceria-coated Ni
catalysts were introduced to the cells in this study, which showed a
power output of 1.42 W cm™ at 610°C in dry methane and operates
over 1000 h at a current density of 1.2 A cm™.
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Stability of Air Electrode and Interface
between Yttria-Stabilized Zirconia (YSZ)
Electrolyte and Gd-Doped Ceria (GDC)
Interlayer of Solid Oxide Electrolysis
Cell
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Microemulsion Derived Highly Efficient
Nano Ni-YSZ Cermet AFL for Solid
Oxide Fuel Cells

Oo|JRo|HMHMS 8t 11X 89| Lix Ni-YSZ MM
g2 RN A A

Oi4A”™, 79801, o[ Y&y
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Compared to the conventional composite cermet, the highly
dispersed nano-composite anode functional layer (AFL) is able to
improve the electrochemical activity of solid oxide fuel cells at
lower operating temperatures, due to its much higher specific
surface area, thus extending the active triple phase boundaries. To
produce such nano-composite powders with high homogeneity, the
microemulsion is one of the most promising process. Owing to this
motivation, we developed nano-composite NiO-YSZ powders via a
water-in-oil (W/O) microemulsion. The crystalline phase and the
morphology of synthesized powders were investigated by X-ray
diffraction analysis and transmission electron microscopy,
respectively. The specific surface area and size distribution of the
nano-composite powders were evaluated by BET technique and the
particle size analyzer. Finally, the electrochemical activity of the
microemulsion derived nano-composite NiO-YSZ were evaluated
with symmetry half-cells via AC impedance analysis in humidified

H2 in the temperature range for 500 to 700 °C.
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$5-7 Electrochemical Impedance Analysis
of the SOFC Based on the Distribution

Function of Relaxation Times
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Biomineralized Porous Hierarchical
Metal Oxide Nanoparticles for Energy
Storage Applications
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Advanced functional materials incorporating well-defined
multiscale architectures are a key focus for multiple nano-
technological applications. However, strategies for developing such
materials, including nanostructuring, nano-/microcombination,
hybridization, and so on, are still being developed. Template-driven
strategy has been widely used to synthesize inorganic nano/micro
materials. Nature offers us various and excellent biotemplates such
as such as bamboo, pig bone, cotton fibers, crab shells, lotus pollen

grains, and butterfly wings. Such biotemplates exhibit precise widths

[|102 - =M 2 AY

and lengths, complex exterior and interior surfaces, and uniform
geometries, all of which have inspired researchers to produce
multiscale hybrid inorganic materials that exhibit hierarchical
morphologies. Bacteria are other important microorganisms found in
nature, and they exhibit a large variety of well-defined stunning
morphologies. In the present work, we used a facile procedure
bacteria-supported mineralization at room temperature to produce
three-dimensional, hierarchical, porous metal oxide superstructures.
Furthermore, we investigated thier enhanced electrochemical
performance as an electrode material in Li-ion batteries, supercapacitors,
and superior adsorption of pollutants and simple, effective separation

from water.

Oxide-Based Printable Anode Mdterials
for Lithium-lon Batteries

gE ol MX|g MIE J|H ZEEE 231

BUTT, AT, YT, o, NPT
HEEER L

A wet-chemical, facile strategy is proposed for forming three-

dimensionally intra-structured nanocomposites to facilitating
development of high performance anodes for lithium ion batteries.
The nanocomposites are composed of cobalt oxide nanoparticles,
reduced graphene oxides, and Ag nanoparticles, and all the
constituent materials are incorporated homogenously in a layer-by-
layer structured geometry in a single, one-pot batch. It is revealed
that the homogenously intra-stacked oxide, carbon, and metallic
phases roles electrochemical

play critical in determining

performance of nanocomposite-based anodes, owing to the
characteristic chemical/physical nature of constituent materials
welded by partial melting of the metallic nanoparticles. In addition,
a previously-unrecognized chemical method is proposed to induce
intra-stacked assembly from MnO, nanorods and graphene oxide
(GO), which is incorporated as an electrically conductive medium
and a structural template, through polyethyleneimine (PEI)-derived
electrostatic modulation between both constituent materials. It is
revealed that PEI, a cationic polyelectrolyte, is capable of effectively
MnO,-RGO  composites,

The role of PEI in
electrostatically-assembled composite materials is clarified through

forming hierarchical, 2-dimensional

enabling highly reversible capacities.
electrochemical ~ impedance

spectroscopy-based  comparative

analysis.
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High Performance Si-Based Woater
Splitting Photocathodes for Photoelectro-
chemical Hydrogen Production
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Hydrogen appears as a next-generation clean energy source to
replace fossil fuels. One of the most promising ways to produce
hydrogen is photoelectrochemical (PEC) water splitting. However,
the existing photoelectrodes such as Si with noble metal catalysts
still suffer from low efficiency and poor stability and the extremely
high cost of the noble metal catalysts limits the wide use of water
splitting photoelectrodes. Therefore, a novel approach is necessary
to make a breakthrough for highly efficient PEC water splitting. We
have synthesized wafer-scale transferable molybdenum disulfide
(MoS,) thin-film catalysts by using thermolysis method for the first
time. Our results show that the MoS, thin-film catalyts not only
reduce the overpotential at electrolyte/solid interfaces but also
stabilize the surface of solids for efficient water splitting using p-
type semiconductor photocathodes including Si, InP, GaAs, and GaP.
We also report the synthesis of solution-processed uniform TiO,
nanorods on 4 inch p-Si wafer with controllable height and diameter
for highly efficient and state-of-the-art solar-driven hydrogen
production photocathodes. The solution processed passivation layer,
TiO, nanorods, has reduced the overpotential of the silicon
photocathode for its catalytic properties. At the same time it
improves the absorption spectra of silicon due to antireflective
ability of the nanorods and enhances the saturated photocurrent
density of the photocathode.

Engineering of Metal Oxide Nanowires
by Flame Process for Efficient Solar
Water-Splitting

In Sun Cho
Ajou University

Broad applications of metal oxide nanowires (NWs), especially
for solar water-splitting, require scalable and controllable methods to
tune their physical morphologies and chemical compositions. Here,
I will discuss a new, scalable and versatile sol-flame method which
is based on the combination of solution chemistry and high-
temperature flame process, enabling to fabricate various types of
hybrid nanomaterials with a great functionality. The sol-flame
process first coats existing NWs with nanoparticle or dopant

precursors prepared by the sol-gel process, and then dissociates/

oxidizes these precursors in flame. The sol-flame method uniquely
combines the merits of the sol-gel method (e.g., broad material
choices and excellent chemical composition control) with the flame
process (e.g., high temperature and fast heating/cooling rate). With
the demonstrated good controllability of TiO, and Fe,O5
photoanodes, we believe that engineering of metal oxide nanowires
by flame will impact many energy and environmental applications,
and point towards a general strategy for the removal of

performance-limiting inefficiencies in other promising materials.

Compositional and Interfacial Modifica-
tion of Highly Efficient (9.9%) CZTSSe
Thin Film Solar Cells Prepared by
Electrochemical Deposition

HI|BFHOE HIRE 128 (9.9%) CZTSSe B I}E
Y2 =Y X AT

Y, NI
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Kesterite Cu,ZnSn(8S,Se), (CZTSSe) thin films are attracting a lot
of interest as an alternative system to Cu(In,Ga)Se, (CIGS) and/or
CdTe thin films, owing to their majority carrier type (p-type), proper
band gap energy (1.0-1.5 eV), and high optical absorption
coefficient (>10*cm™). More promisingly, the CZTSSe is
composed of earth-abundant (¢/ In in CIGS), environmentally-
friendly (¢f Cd in CdTe), and relatively cheap elements. We have
recently reported that a highly efficient CZTSSe thin film solar cell
can be fabricated via an electrochemical method involving the
electrochemical deposition of metallic Cu-Zn-Sn (CZT) precursor
thin films and the subsequent sulfurization/selenization process. In
this study, we propose general strategies for improving the
photovoltaic properties of the CZTSSe thin film solar cells,
involving the manipulation of the film composition and its gradient.
For achieving the compositionally graded CZTSSe thin films, we
systematically investigated the effect of the electrochemical
deposition parameters and the post annealing conditions on the
structural and chemical properties of the final CZTSSe thin films.
After a series of the optimizing processes, a high efficiency close to
10% was obtained, which is the highest efficiencies reported on the
electrochemically deposited CZTSSe thin film solar cells.
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Sensing Thermal Properties in Nano-
Energy Materials
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Thermal transport in nanoscale materials attracts increasing
research attention because of both intriguing phonon physics at the
nanoscale as well as growing importance of heat management in
nanoscale devices. Active heat flow control is essential for broad
applications of heating, cooling, and energy conversion. Like
electronic devices developed for the control of electric power, it is
very desirable to develop advanced all-thermal solid-state devices
that actively control heat flow without consuming other forms of
energy. However, experimental demonstration of thermal
conductivity in the nanometer-scale or low-dimensional materials is
lacking, due mostly to technical challenges in sample preparation
and measurements. Here, I will introduce the method to measure the
thermal properties of low-scale and low-dimensional materials, and
present my recent research using the method: i) anisotropic in-plane
conductivity of black

temperature-gated thermal rectifier for active heat flow control, and

thermal phosphorus  nanoribbons, ii)
iii) unusual behaviour of thermal conductivity in vanadium dioxide

across the metal-insulator transition

$7-1 Synthesis of Homogeneous Tetragonal
Stabilized Zirconia Powder by the

Control of Reaction Condition
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The Effect of Different Mineralizers
on the Crystallization of Hydrous
Zirconia Particles by Hydrolysis

28N +22uxte] 22t O F24H 2ilt
Zhao Jing Ming?’, Y% ', 0|F=2
L Joqu e

AL !

The corresponding and progressive diminution in the crystallite
size of products determined the formation of monoclinic, tetragonal
and cubic sequence of zirconia. The crystallization rate of gel was
found to depend also on the mineralizer solution, ammonia and
ethylene diamine used as mineralizer, the characterization and
crystallization rate was observed. A nucleation and growth
mechanism is proposed for the crystallization of zirconia gel during
the hydrolysis treatment in the presence of different mineralizers. In
this study, zirconyl chloride octahydrate (ZrOCl,-8H,0) and yttrium
chloride hexahydrate (YCl;-6H,0) in different molar ratios were
dissolved in distilled water acted as a zirconia precursor. The
detailed effects of various process parameters such as reaction time,
concentration of precursor solution and calcination temperatures on
the structural and crystallization properties of the zirconia powders
were investigated. These preparation conditions significantly
affected the structural stability, crystal size and the crystal phase of
the final material.



$7-3 Morphological Manipulation of Yitria
Stabilized Zirconia Powder through

Oxalate Co-precipitation Conditions
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S7-4 A Study on High-Purity Alumina
Using Ammonium Alum Pyrolysis
Method
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S7-5 Synthesis of 5-SiC Powder from Alkoxide

Precursor and Study of Its Sintering
Behaviour
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In this study, B-SiC powder was prepared using a pyrolysed
spherical precursor derived from the examined using B4C and C as
sintering additives in the temperature range of 1900-2200°C.
experiment, an alkoxide precursor was characterised using 295 solid
nuclear magnetic resonance, Fourier transform infrared spectroscopy
and thermogravimetric analysis. The alkoxide precursor was heated
at 1800°C for 4 h under an Ar atmosphere. To examine the
pyrolysed residue after heat treatment, the sample was collected and
analysed with X-ray diffraction. The X-ray diffraction results for the
sample show diffraction peaks at ,35, 60 and 73°, which correspond
to the B-SiC phase. According to the results of chemical analysis, the
SiC content of the powder that was prepared at 1800°C was
determined to be 99.4%. The sintering behaviour of the prepared f3-
SiC powder was examined using B4C and C as sintering additives
in the temperature range of 1900 - 2200°C.
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S7-6 Effects of La,O3 Doping Concentra-
tion on the Optical Transmittance
and Microhardness of Hot-Pressed

Yiria Ceramics

GAN Lin", 2197, ZHU Linlin, 40ls, 7Y, 18
MEAA

In this work, highly transparent La,03-doped yttria ceramics were
fabricated by a hot-pressing method. The effects of La,O5 doping
concentration (0-17at.%) on the optical transmittance and
microhardness of the ceramic samples were investigated. The
optimal La,O3 doping concentration for the optical transmittance
resides in 12 at.%, by which a pore-free and relatively fine
microstructure was achieved, leading to the in-line transmittance of
68.9% at 400 nm and 81.9% at 1100 nm. The microhardness was
found to be closely dependent on the grain size of the samples,
which varied from 0.95 to 4.90 um with the variation of La,O5
doping concentration.

Processing of Polysiloxane-Derived
Porous Ceramics

Interest in polymer-derived porous SiC ceramics has grown
continually over the last decades because such materials are easier
to process and seem to have superior mechanical properties and
lower processing temperature than powder-processed porous SiC
ceramics. Various processing routes for polysiloxane-derived porous
SiC ceramics have been developed for specific applications to
satisfy the associated requirements of physical, mechanical, thermal,
and permeable properties. These methods include replica, sacrificial
template, direct foaming, and expansion method. However, most of
the methods are inadequate or difficult to scale-up the product size
because of extremely low thermal conductivity of polysiloxanes and
partially pyrolyzed polysiloxanes. In this presentation, possible
processing strategies for scaling-up the product size and/or lowering
the processing temperature are presented including steam chest
molding and use of a bonding phase.
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Synthesis and Application of Porous
Particles
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Carbon Nanotubes Grown on Mole-
cular Sieve Coated Porous Ceramics

EXNH d9E O848 A2ty 2o Ho B2 LI=RE 8§73

We have developed and synthesized the carbon nanotubes(CNTs)-
filter on a metal nanoparticles-supported zeolite coated porous
ceramics and biomorphic carbon materials by catalytic Chemical
Vapor Deposition (CCVD) method. Porous ceramics mainly
consisting of Al,03/SiO, with an average solid content of 30% were
processed for this study by direct foaming and carbon membranes
having pore dimensions of 25um were developed using carbonizing
reaction, respectively. Zeolite nanocrystals were coated on the
ceramic matrix by hydrothermal method and were ion exchanged
with metal ions (Co, Fe) for its catalytic activity in the synthesis of
CNTs. The carbon nanotubes were grown directly upon the porous
ceramics. The Field Emission Scanning Electron Microscopy
(FESEM) and Transmission Electron Microscopy (TEM) images of
the synthesized CNTs on the porous ceramic substrate were
observed for morphology, surface quality and structure analysis.
This is here the basis for filtration. Crystallinity and defects of the
CNTs were studied by Raman spectroscopy and thermo gravimetric
analysis (TGA). The CNTs were seen to have grown as bush-like
structures creating a close network inside the pores of the ceramic
substrate. The CNTs nano-filter can be used for filtration of gases
and has significant filtration efficiency without pressure drop, which
is because the carbon nanotubes function as the trap of gas
molecules. Moreover, the CNTs nano-filter has been used for the
storage of hydrogen gas.

Application of Pottery Filter Made by
Natural Raw Materials to Appropriate
Technology
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A Next Generation Technology for
Renewable Energy Production from
Wastewater Treatment by Porous
Ceramic Membranes

CH848 M2te 229 o188t X Y&Jt's LM
St+MEI|E

Yeongmi Jeong, Sang-Hyup Lee, Chanhyuk Park’
Korea Institute of Science and Technolog

Anaerobic membrane bioreactors (AnMBRs) have been
considered as a potential solution to achieve renewable energy
production from wastewater treatment. Numerous experimental
studies used polymeric membranes in the AnMBRs due to the
availability of practical experiences, particularly for aerobic
membrane bioreactors (MBRs), however, a membrane fouling
remains as the intractable problems during fast solids-liquid
separations. Few studies indicated that porous ceramic membranes
are one of the attractive options due to the lower fouling propensity
and convenient cleaning strategy. By exploring the filtration theories
taking place in AnMBRs, particularly the involvement of the fouling
mechanisms, the filtration performances of polymeric and ceramic
membranes were comparatively analyzed in two separate submerged

AnMBRs operated at the mesophilic condition.
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A Study on Natural Material-Based
Ceramic Membranes for Microfiltra-
tion
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Recently, porous ceramic membranes have become a subject of
significant interest due to their outstanding thermal and chemical
stability. To reduce the high manufacturing costs of these porous
ceramic membranes, recent research has focused on the utilization
of inexpensive natural materials. However, there are practical
limitations in tailoring the pore characteristics of a natural material-
based support layer without the introduction of an alumina coating
layer due to the coarse particle size, the inherent pores inside the
particles, and the irregular shape of natural materials. Therefore, in
this study, we report the results of an attempt to prepare an alumina
coating that was deposited over natural material-based support
layers, such as a diatomite-kaolin composite support layer and a
pyrophyllite-diatomite composite support layer, to reliably control
the pore size while exhibiting acceptable water permeability.

$8-7 Effect of Surface Grafting on Ceramic
Membranes for Improvement of Fou-

ling Resistance
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Ceramic membranes have become of particular interest in water
purification due to their excellent thermal, chemical and mechanical
stability. To this end, the significant limitations in polymeric
membranes could be successfully overcome by the application of
ceramic membranes to many industrial processes. More hydrophilic
property of ceramic membranes has been also speculated to
contribute to lower membrane fouling. However, the serious
membrane fouling by foulants in wastewater seemed inevitable
regardless of materials consisting of membranes. The surface
modification of ceramic membranes would therefore be necessary to
relieve the severe membrane fouling from various foulants, to
prolong the membrane lifetime, and to improve filtration efficiency.
In this presentation, we will discuss the preparation of surface-
modified their
Importantly, the grafting molecules were precisely controlled to

ceramic membranes and characterization.
determine the efficacy of surface modification during the filtration
performances. The detailed membrane fouling resistance was

explained with respect to the flux behavior of permeates.
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$8-8 Processing and Properties of Alumina-
Coated Clay Based Membranes for
Oily Wastewater Treatment
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Alumina-coated clay based membranes were fabricated at a
temperature as low as 1000°C in air. The Al,O;3 coating is prepared
by dip coating and subsequent pyrolysis of aluminum isopropoxide.
The changes of porosity, flexural strength, pore size, flux, and oil
rejection rate of the membranes were investigated while changing
the diatomite content. The prepared ceramic membranes were used
to treat an oil-in water emulsion containing 600 mgL'l at an applied
pressure of 101 kPa. Typical porosity, pore size, flexural strength, oil
rejection rate, and steady state flux of the alumina-coated clay based
membrane were 36.5%, 0.12 um, 32 MPa, 99.9%, and 6.91 x 107

3,21

m°m™s™ respectively, at an applied pressure of 101 kPa.

Band Structure Engineering for Thermo-
electric Materials

SIS o MEAE Hlof

Reducing the lattice thermal conductivity through nano-grains,
nano-structuring, and nano-inclusions have been widely used and
attributed to

performance.

significant enhancement of the thermoelectric

Although this approach has shown successful
outcomes, a new way remains to be found for enhancing
thermoelectric properties. Thermoelectric properties, such as the
Seebeck coefficient, the electrical conductivity, and the electronic
thermal conductivity are largely dependent on the band structure of
materials. Moreover, the modulation of the band structure can be
performed with various ways. Therefore, the band structure
engineering can be utilized to realize high figure of merit in
thermoelectric materials. Herein, we present applications of the band
structure engineering for enhanced thermoelectric performance by
the intrinsic band convergence effect, band modulation through
doping, and strain-induced band modulation. These band structure
engineering technologies can reduce bipolar transport in semimetals
and utilize the multivalley band structure, which lead to the enlarged
Seebeck coefficient with relatively small reduction of the electrical
conductivity, and thus resulted in enhanced power factor.

Flexible Thermoelectric Generators
Using Organic Materials by Printing

Process
R EHLYE o|golo] ZEIP JBOE HHE [
=P Eb Y
z¥e’
srzeroon 1Y
Thermoelectric energy conversion is an attractive and

environmentally friendly way to recover energy from industrial
waste heat or natural heat because of its potential for improving the
energy efficiency. For use in thermoelectric applications, materials
should exhibit a large Seebeck coefficient as well as high electrical
conductivity and low thermal conductivity. As thermoelectric
materials, organic materials have unique advantages, such as cost
effectiveness, low intrinsic thermal conductivity, high flexibility, and
amenability to large area applications. Therefore, organic conducting
polymers, which possess good electrical conductivity, have been
actively researched. Herein, we present a convenient method for
enhancing the thermoelectric properties of inorganic-based
nanostructures coated with poly (3,4-ethylenedioxythiophene) :
poly(styrenesulfonate) (PEDOT:PSS) (PEDOT:PSS bybrid) by
simple chemical treatment. Significant enhancement of the electrical
conductivity of PEDOT:PSS hybrids was achieved by simple
chemical treatment with H,SO,4. The power factor of the developed
materials could be effectively tuned over a very wide range
depending on the concentration of the H,SO, solution used in the
chemical treatment. The power factors of the developed
thermoelectric materials were optimized to 284 uW m K2 Using
the BiTe-PEDOT:PSS hybrids, a flexible thermoelectric generator
that could be embedded in textiles was fabricated by a printing

process.
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Measurements of Thermoeleciric Pro-
perties of Nanostructured Materials
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Thermoelectric nanostructured materials are known to have higher
thermoelectric figure-of-merits enhanced by the reduction in thermal
conductivities due to phonon scattering. Many researchers have
investigated the thermoelectric properties of nanodots, nanofilms,
nanowires, and nanosheets. Unfortunately, there have not yet been
reliable and general methods of measuring thermal conductivity of
single nanowire or nanosheet, although the Seebeck coefficients and
electrical conductivities are easily measured, in comparison with the
thermal conductivity. KRISS has developed homemade electronic
measurement system as well as thermoelectric microplatforms,
which can be generally used for thermoelectric measurement of
single nanowire or nanosheet. In this talk, it is presented the
techniques of measuring Seebeck coefficient and electrical
conductivity of single nanowire. Furthermore, a simple measurement
technique of thermal conductivity of single nanowire is introduced
and the validity is discussed. The thermoelectric measurements have
The

experimental results on the Seebeck coefficient, electrical conductivity,

been conducted for several nanowires and nanosheets.

and thermal conductivity of the nanowires and nanosheets are
presented and the effects of crystal defects on thermoelectrical

properties of nanowires are discussed.

Nano- and Molecular-Solder Introduced
Thermoelectric Materials

L 2 EXHY a0 Sy 28 AN
ey, uyE, 567
SRR

Highly efficient thermoelectric materials have attracted
tremendous attention due to various technological applications such
as power generation from waste heat and environmentally friendly
refrigeration. Recently, nanostructuring has become the core of
thermoelectric (TE) material research because it creates numerous

internal interfaces that provide an effective way to tune the thermal

[|110 - =AM 2 A Y

and/or electrical properties. Herein, we propose a new strategy for
interface engineering of nanostructured TE materials by introducing
chemically synthesized nanostructures or molecular compounds as
solders. These solders easily fill up the voids and interfaces between
TE particles and form crystalline phases to interconnect TE particles
upon heat treatment with no external pressure, which led to huge
densification and substantial growth of TE grains. The chemical
design of solders allowed for the selective enhancement or reduction
of the majority carrier concentration near the grain boundaries, and
thus resulted in doped or de-doped inter-faces in granular BiSbTe
material. Furthermore, the energy filtering effect could be realized
by the formation of potential well at interfaces. Finally, the low
temperature sintering properties enabled us to design shapes and
dimensions of TE materials and devices with high performance via
a facile and cost-effective TE painting process using a brush directly

on to any-shaped surfaces.

Correction of Errors in Temperature
Dependent Characterization for Ther-
moelectric Materials

ME XY= S 2423 3
, Az, )

e e

The performance of thermoelectric materials is characterized by
thermoelectric properties such as Seebeck coefficient, electrical and
thermal conductivities, and figure-of-merit (Z7). However, accurate
measurements for these properties are sometimes difficult, as high-
performance thermoelectric materials possess very low electrical
resistivity (< 10 Qm) and thermal conductivity (<2 W/mxK). Such
challenge in thermoelectric characterization results in significant
errors, leading to misunderstanding on carrier transport phenomena
and inaccurate reports of results. Thus, we have studied extrinsic
effects that create errors in thermoelectric characterization, and
developed methods to correct them. Especially, the Harman method
directly measures Z7 through AC and DC electrical measurements.
We investigate the temperature dependent errors in the Harman
method and compare the results with those acquired by different
measuring instrument. The developed methods are tested using bulk
Bi-Te based alloys from 300K to 473K.
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Interfacial Effect of Thermoelectric
Properties in Composites by Phase
Separation and Layer Mixing

2D S SEYN SHEF2 AW 21t

OIF4", R. Lydia, 97, BNA|, CIQHEr WYY
Bt

Thermoelectric bulk composites are known as an effective way to
reduce lattice thermal conductivity by grain boundary phonon
scattering. On the other hand, the grain boundary between distinct
different phases deteriorates the electrical transport as well.
However, in some cases, we observed the enhancement of electrical
conductivities in composites rather than those of individual
compounds. We synthesized Ag,_sTe/Bij sSb; sTe; and Ag-doped
SnSe,/SnSe bulk composites by phase separation during hot press
sintering. The phase separation increases the phonon scattering
which lowered the lattice thermal conductivity. We also found the
metallic interfacial layer in a grain boundary of Ag,sTe/
Bij 5Sby sTe;, which will attributes to increase power factor,
resulting in high ZT value of 1.02 at 567 K along vertical direction.
In addition, extremely low thermal conductivity 0.11 W m! K s
observed by SnSe, phase separation in SnSe,/SnSe composites,
which obtained exceptionally high ZT value of 1.8 at 825 K for x
= 0.15.

$9-7 Thermoelectric Properties of Chalco-
genide Based Ge, Sb,Tes Thin Films
Deposited at Different Temperatures

Using RF Sputtering

RF AHE[Y Bi@ |88 FNREE GSTHolel &
59
Yad’, o

GeEEn

Thermoelectric devices for energy conversion have been exploited
in many industrial fields. The primary candidate technology for
miniaturizing thermoelectric devices is to apply semiconductor-
processing technologies including thin film process. A practical

thermoelectric material should have high Seebeck coefficient, high
electrical conductivity, and low thermal conductivity. A chalcogenide
material is a chemical compound containing S, Se and Te. GeSbTe
(GST) widely known as chalcogenide based is phase-change
material from amorphous state to crystalline state with annealing
temperatures. Thermoelectric phenomenon is significantly influenced by
phase-change of this material. Ge,Sb,Tes is already researched that
has high electrical conductivity and low thermal conductivity
because it has layered structure with many vacancies. Therefore, in
this present study, GST were chosen to evaluate thermoelectric
properties. Samples are deposited at different temperature for in-situ
crystallization using radio-frequency magnetron sputtering and
investigated their electric conductivity, Seebeck coefficient and

power factor.

Conductive Fiber and Breath Sensor
with Multi-Walled Carbon Nanotubes
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Nanostructures of a-Fe,03/Sn0O, on
Reduced Graphene Oxide for High
Performance Anode

OL-F6203/SHO2/RGO Lix ?}.ngl -%E.' Eﬂ

oYL, 24?2

ToIAICH ot ul
BRIl i)

olAHA Y] &5 FEHE A EHE S B £ (~374 mA
hg D2 Fol 717159 48 A4S FFAI7IA Rt 7]
o] =2 832] metal oxide 5= &34 7lito] &3] o] F

o] A2 Ut} Sn0,9 Fe,05= 373 X34, =& &%, &
A 2 S THRA o] FE i F5A R

Sn0,%} Fe,03= =& 271 HI7H &7, & 7] ek, g
ol ¥hg F FuWF WYL 7 <ls A
A st 2 A7E-2 Fe,O;3 nano-tubeXEH o SnO, nano-rodE /4
A 2171 & reduced graphene oxide (RGO)oll AZAIA 7713}k
B8-S 20 wh} Bl B4 3H3A T Fe,y03/Sn0o/RGOA -2 rate
capability®} cyclability 54301 ¢-F3tA & = A=, Fe,y059
Sn0,9] FHHEE RGO7 A o7 wolgd FAld 7]
Tro JhAel 71915 Rle ' HEEL.

=
oo
N
Lot
%
[
o,
o
el

Synthesis of Porous and Coarse
LiFePO,4/C Cathode Materials Using
Nano-Dtructured LiFePO, Seed Crystals
and lts Electrochemical Performance

LifFePO, L=Z2F S ©| 88 O0|13A=237|Q O1F Y
LiFePO,/C S8H Y321

UL, NG, RFY, 952

NEAREA 1Y

Porous and coarse (5-10 pum) LiFePO,4/C composite with excellent
electrochemical performance is formed by a growth technology
using nano-structured (100-200 nm) LiFePO, as seed crystals for
ond crystallization process. The porous and coarse LiFePO,/C
features high initial discharge capacity (~155 mA h g'1 at 0.1 C),
superior rate-capability (~100 mA h g'l at 5 C, ~65% of the discharge
capacity at 0.1 C), and excellent cyclic performance (~131 mA h g‘l,
~98% of its initial discharge capacity after 100 cycles at 1 C). The
improvement in the rate-capability of the LiFePO,/C is attributed to
the high reaction area resulted from the pore tunnels formed inside
LiFePOy particles and short Li ion diffusion length. The improved
cyclic performance of the LiFePO,/C stems from the enhanced
stability against lithium deficient LiFePO, phase
formation after cycling by the expansion of 1D Li ion diffusion

structural

channel in the LiFePO, crystal structure.
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Fabrication of Thin Electrode Using
Inorganic Binder for Thermal Battery
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Fabrication and Evaluation of
Composite Electrode for All-Solid-
State Secondary Battery
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Fabrication of Li Based Molten Salt
Separator with Porous MgO Preform
for Thermal Battery
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A Study on Radiation Resistance of
E-Beam Deposited CAWO, Thin Films
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The Enhancement of Contact Properties
of Nanofiber and lts Electrochemical
Properties for Lithium lon Battery Anode

o|EHEC| HESY YHU AFOILBXIH

For the increased issue on sustainable energy, lithium ion battery
(LIB) is most candidate energy storage and utilizing device. Owing
to its low cost, high structural stability, high safety, and moderate
capacity, titanium dioxide (TiO,) materials have been considered as
promising alternative anode material for LIB. Electrospun nanofiber
is one of the leading approaches to alleviate intrinsic drawbacks
which are low Li ion diffusivity and poor electrical conductivity of
TiO, materials. However, it suffer from poor contact property with
current collectors, which degrades electrochemical performance.
Organic additives are usually used to overcome this issue, but it also
hinders to achieve high electrochemical properties due to
electrochemically inactiveness. In this presentation, we suggest
methodologies to improve contact property of entire electrode
component without organic additives. We could achieve excellent
rate capability and stable cycle performance up to 100 cycles and

high volumetric capacity by applying these methodologies.

Probing the Critical Thickness and Role
of TiO, Overlayer on SnO, in Improving
the Electrochemical Performance of
Lithium-ion Batteries

2 Ol BEIZIo1 $5n0,2| M7|22HN 40| YA
E Tio, 3939 ¥% 5 2 9

HEY’, Jaksoni Mweta, &0, ANE, Oyg, LT

R TI2Y

Tin (IV) oxide, despite its high theoretical capacity (782 mAh g'l), has
inherent limitations in volume expansion with severe capacity fading
when used as anode materials for lithium-ion batteries. To overcome

such issues, SnO,-TiO, composite materials have been suggested.

[|114 - =AMLY

Minimal volume expansion (about 4%) and intercalation

characteristics of TiO, have suppressed the volume expansion and
built stable solid electrolyte interphase (SEI)
Nevertheless, question still remains whether there is optimal

more layer.
thickness of TiO, which renders best electrochemical performance.
TiO, has low capacity (168 mAh g'l) so higher or lower content of
TiO, may contribute to lower capacity of the active material or not
effectively suppressing the volume expansion of SnO,, respectively.
We have delved into the critical thickness of TiO, overlayer on
SnO, which results in best electrochemical performance and
investigated the role of TiO, as protective layer of SnO, using

various analyses, such as transmission electron microscopy (TEM).

One-Dimensional Cobalt Oxide Nano-
fibers as a High-Performance Anode
Material for Li-ion Batteries

U PXE ARE MUE J|H YEO|2 M S 1YF
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Cobalt oxide that has high energy density, is the next generation
candidate as the anode material for lithium-ion batteries. However,
the use of such Co;0, has been hindered by limitations such as low
electrical conductivity and large volume expansion originated from
severe conversion reaction. These features lead to hinder its
electrochemical properties for LIBs. In this work, we simply
synthesized one-dimensional Co;0,4 nanofibers via electrospinning
and wrapped Co30,4 nanofibers with reduced graphene oxide sheets
(Co304 NFs@rGO). The flexible graphene oxide sheets not only
prevent volume changes of active materials upon cycling as
clamping layer but also provide efficient electrical pathways by
three-dimensional network architecture. When applied as an anode
for LIBs, the Co304 NFs@rGO exhibits superior electrochemical
performance: (i) high reversible capacity (600 mAh g'l after 500
cycles at 4.0 A g']) and (ii) excellent rate capability. This work
demonstrates that Co;04 NFs is an efficient anode for high
performance lithium-ion battery.
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Fabrication of Ceramic-2D Nanosheet
Composite Materials for Structural,
Thermoelectric, and Optoelectronic
Applications

MEH oGRS E S 2yl X, 2, HAI2Y
229 §8

Synthesis and characterization of two-dimensional (2D) nanosheets of
inorganic solids and graphene, and their self-assembled nanohybrids
by adopting soft-chemical routes such as exfoliation, hybridization,
and layer-by-layer-deposition have extensively studied, especially
recent years, due to the potential application for energy storage/
conversion, optoelectronics, and structural materials. 2D nanosheets
of inorganic solids and graphene can be used as efficient precursors
for heterostructured hybrids, multilayered film, and so on. We
present several practical examples of the 2D inorganic/graphene
nanosheets and their hybrids with diverse functionalities such as
thermoelectric, luminescence, and structural applications. Intercalation
and exfoliation chemistry of metal chalcogenide, layered alloy, and
metal oxide will be also discussed in detail.

Flexible Energy Harvesters with Piezo-
electric Thick Films by Granule Spray
in Vacuum Process

Geon-Tae Hwang', Chang Kyu Jeong', Haribabu Palneedi'2,
Venkateswarlu Annapureddy?, Jong-lJin Choi2, Keon Jae
Lee!, and Jungho Ryu?"

Korea Advanced Insfitute of Science and Technology (KAIST)

“Korea Insfitute of Materials Science (KIMS)

A high-performance flexible piezoelectric energy harvester was
demonstrated using piezoelectric thick films fabricated by a granule
spray in vacuum process (GSV) to realize a self-powering devices
such as wireless sensor networks. A high quality piezoelectric (PZT
and lead-free alkaline based) thick film over 3 micron thick was
formed on a sacrificial sapphire substrate using high kinetic energy
collision of ceramic granules to achieve fast, simple, and cost-
effective process of highly piezoelectric thick films. A post-

annealing process at 700-900 °C for the piezoelectric thick film
enhanced the intrinsic piezoelectric properties through effective
crystalline grain growth, and subsequent inorganic-based laser lift-
off (ILLO) was performed to transfer the piezoelectric film onto a
flexible substrate. The flexible piezoelectric harvesting device can
generated an open-circuit voltage of 200 V and a short-circuit
current of 35 pA via instantaneous bending and unbending motions.
Lastly, a self-powered wireless sensor node system was constructed by
integrating flexible PZT harvesters, a rectifying/storage circuit, and a
wireless temperature sensor node. We charged a ImF capacitor up to
4.3 V within ~45 minutes using the flexible piezoelectric harvester and
operated the wireless temperature sensor node 18 times. The ambient
temperature measured by the sensor module was successfully
transmitted into a wireless receiver board connected to a monitoring
system.
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Layered Double Hydroxide Nanoma-
terials for Anticancer Drug Delivery
and Tumor Tracer

Jae-Min Oh*

Yonsei University

We have utilized layered double hydroxide (LDH) nanomaterials
for anticancer drug delivery and tumor tracer agents. For drug delivery
application, LDH nanomaterials having particle size ~ 150 nm was
prepared to incorporate anticancer agent, methotrexate (MTX), through
one-pot synthesis. According to the in vitro cell line test on human
osteosarcoma MNNG/HOS cells, MTX-LDH hybrid
dramatically enhanced anticancer efficacy as well as high cellular

showed

uptake compared with MTX alone. Through immunofluorescence
microscopic studies, clathrin-mediated endocytosis of LDH enabled
massive drug delivery to cancer cells. In vivo study on tumor
xenografted nude mice model also proved that the MTX-LDH had
significant tumor suppression effect upon intravenous injection. In
order to utilize LDH as tumor tracer, we incorporated radioisotope
Co-57 into LDH through
hydrothermal condition, while preserving particle size and morphology
of LDHs. It was revealed that Co-57/LDH had 50 mCi of
radioactivity per 1 mg of LDH, and that labeled Co-57 was stable
under biological fluid like human serum, showing less than ~20%
of Co-57 release during 24 h. Radioactive LDH showed fast and
effect cellular uptake to both mouse colon carcinoma, CT26 and

isomorphous  substitution under

human hepatocellular carcinoma cancer, HepG2, showing injection
dose 50% in 2 h. In vivo biodistribution experiments tested on CT26
xenografted Balb/c mouse model showed time-dependent tumor
accumulation of Co-57 by LDH showing high tumor-to-organ ratios
such as tumor-to-spleen of 4.5 and tumor-to-liver of 1.6.

Electrochemical Synthesis of Nanostruc-
tured Materials for Energy Conversion

Jae-Hong Lim*

Korea Institute of Materials Science

Semiconducting V - VI compounds have many applications such
as piezoelectric, thermoelectric, and photovoltaic fields. Electrochemical
processes have many advantages including low-cost, rapid
deposition rate, and ease of control their microstructure and
crystallinity by adjusting electrodeposition parameters. In this work,
we demonstrated cost-effective high throughput fabrication of
unique hierarchical nanostructures. Bi-Te and Sb-Te were selected as
proof of concept materials because they possess unique electrical
and thermoelectric properties which lead to many potential
applications including thermoelectric and sensors. In addition, we
synthesized three-dimensional (3-D) structure for the applications of

photoelectrochemical cell. More details will be presented

Biofuel and Biomass Based Materials
for Reducing Green House Gas(GHG)
Emission

Jin Hyung Lee*

Korea Institute of Ceramic Engineering and Technology

According to the Paris agreement 2015, Korea should establish
tight action plan to reduce 37% of green house gas emission by
2030. Korean government already started the Framework act on
Low Carbon, Green Growth on 2010 but it is not enough to meet
final goals of Paris agreement 2015. The pressure to reduce GHG
emission would change the map of Korea industries. Korea
government will more support renewable and clean energy
industries while energy intensive industries such as steel and
shipbuilding will face to more regulation. Now, we are moving steps
toward ‘post 2020’ and should make plans to prepare it. Bioenergy
is a renewable and green energy. It is highly effective to reduce
Green House Gas (GHG) emission. Even though many studies were
carried out to develop bioenergy production process typically for
industry applications, the industrialization of bioenergy still has lots
of hurdles to overcome. This talk will introduce current issues and
perspectives on bioenergy industrialization. The strategy for
promoting the industrialization will be also proposed in this talk.
Finally, our recent results about the production of biofuel and
biomass based materials will be presented.



DU

Near Infrared-Assisted Transdermal
Hydrogel Formation

Hwangjae Lee, Solchan Chung, Jae Young Lee*
Gwangiju Institute of Science and Technology (GIST)

Photopolymerization of hydrogels has been widely used to
encapsulate cells and support their growth in three-dimensional
environments. However, common light sources (i.e., ultraviolet and
visible light) strongly interact with biological systems and are
therefore inappropriate for in vivo applications, such as transdermal
polymerization. In this study, using near infrared (NIR) light that
minimally interacts with living tissues, we investigate NIR light-
assisted photothermal polymerization (NAPP) of diacrylated
polyethylene glycol (PEGDA), in which interactions between NIR
light and gold nanorods (GNRs) activate a thermal initiator (i.e.,
AIPH), resulting in generation of radicals for polymerization of
PEGDA. Gelation parameters, including precursor concentrations
and NIR power, are investigated to minimize the use of initiator and
temperature increases (< 43°C) during NAPP. Cell viability is as
high as 80% after NAPP-based encapsulation. Incorporation of PEG
modified with a cell-adhesive peptide moiety (Arg-Gly-Asp) into the
gel system further enables prolongation of cell viability during
incubation up to 7 days. NAPP results in successful transdermal
gelation and good viability of the transplanted cells. Thus, this new
cell encapsulation approach, demonstrated for the first time in this
study, will benefit various applications, including cell delivery and
remote control over cellular environments.

Surface Potential Analysis of Nano-
scale Biomaterials and Devices Using
Kelvin Probe Force Microscopy

Dae Sung Yoon*

Korea University

Kelvin probe force microscopy (KPFM) is a success story of
atomic force microscopy (AFM) being combined with the Kelvin
probe method. KPFM was invented in 1991 and it has been now
widely used to measure the work function of various materials or
nanoscale devices at atomic or molecular scales. KPFM is able to
be utilized not only for measuring the work function of metal/
semiconductor surfaces but also for mapping the surface potential of
biomolecules/macromolecules (e.g., proteins, single DNA molecules,
amyloid fibrils, and membrane proteins). In general, the surface
potential is known to represent the surface charge of the
biomolecules/macromolecules via the electrostatic potential. With
this principle, KPFM may be suitably adopted to investigate
molecular interactions that lack topological differences but have
distinguishable differences in surface potential. Furthermore, the
capability for discriminating the difference in surface potential
between before and after bioassay allows one to utilize KPFM for
developing a diagnostic platform based on testing biomolecular
interactions. In this talk, some interesting research results in regards
to KPFM based analysis and biosensing will be presented, and

furthermore a variety of its possible applications will be discussed.
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Hydrothermal Route to Bioresolvable
2D-Ceramic Colloids for Drug Delivery
Device
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In the last 15 years, we have focused on new gene and drug
delivery systems based on ceramic nano-vectors for chemotherapy.
In the present study, an attempt has been made to design a drug-
ceramic hybrid drug delivery system with high colloidal property. In
order to realize such a colloidal drug, methotrexate (MTX), an
anticancer agent, was immobilized in the interlayer space of ceramic
nano-vector, layered double hydroxide (LDH), by co-precipitation
and hydrothermal treatment. According to the X-ray diffraction,
molecular spectroscopy and thermogravimetry analyses, the MTX
molecules were stabilized inbetween the LDH sheets by electrostatic
interaction, maintaining their functionality and structural integrity.
From the SEM and DLS results, we found that the colloidal MTX-
LDH particles were evenly dispersed with an average size of about
60, 86 and 95 nm, respectively, depending on the hydrothermal
treatment conditions. Moreover, MTX-LDH exhibited superior
antitumor efficacy in breast orthotopic tumor models, inducing a
74.3% reduction in tumor volume compared to MTX alone, and
significant survival benefits. It is, therefore, concluded that the
present MTX-LDH particles could be a promising injectable
nanomedicine for chemotherapy due to their high colloidal stability
and bio-compatibility.

Bio-Ceramics Application Products in
the Dental / Orthopedic area
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Brushite Bone Cement with Drug
Loading: The Manipulation of Properties
and Product Phase
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Dental Implant Market Trends and
Important Development ltem
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Prospects for Convergence Bioceramic
Materials in Ceramic Industry
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The work reported the two kinds of the hybrid functionalized
ceramic materials such as mesoporous silicas and iron oxides
magnetic nanoparticles for clinical and bioseparation applications.
The functionalized mesoporous silica materials and the iron oxides
nanoparticles were prepared and demonstrated for controlled drug
and high

diagnostics, respectively. The functionalized mesoporous silica

release throughput biomolecular separation and

materials were used for highly controlled drug release and

biocompatible coating on bone materials of hydroxyapatite by the

integration of thermos-responsive polymer. This formulation gave
the highly long term drug release over the 60 days without the burst
release. The magnetic nanomaterials such as core-shell type and
mesoporous type nanoparticles were synthesized and achieved with
a rapid and accurate detection/separation for DNA, proteins, and
pathogens. Especially, the high-efficient separation and detection of
pathogen were used Ni?*-functionalized heterogeneous magnetic
mesoporous silica (Ni-HMMS) materials. The obtained Ni-HMMS
was successfully assessed to separate pathogenic E. coli O157:H7
and applied to direct and rapid RT-PCR to quantitative detection
without bacterial amplification and DNA extraction step.

Correlation between Eledirical Conduc-
tivity and Catalytic Property in 78V,05 -
15Py05-7B,03 Glasses Containing Feq
O3
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In this study, we established correlation between electrical
conductivity and catalytic properties in vanadium borophosphate
glass containing Fe,O3. Glasses were synthesized in the 78V,05—
15P,05—7B,05 ternary-system containing X Mol.% Fe,O3 (X =1,
5, 7.5 and 10). The prepared glasses were heat treated at 340°C for
3, 6, 12 and 24 h. The density and molar volume values for these
glass samples were measured and calculated. The molar volume was
found to decrease in the samples heat treated for a time exceeding
1 h, indicating the increase in the crystallinity of the samples during
the heat treatment. The electrical conductivity was measured for the
untreated and heat-treated samples in the temperature range 30-
250°C. Fourier transform infrared spectroscopy (FTIR) was used to
analyze the structural changes after crystallization, while X-ray
photoelectron spectroscopy (XPS) analysis showed a change with
different valance state ions. X-ray diffraction (XRD) analysis of the
structure array verified these inferred changes. Conductivity and
catalytic effects were discussed based on the migration of vanadate
ions and iron ions with different valence states due to the increase
crystallinity.

AN LY - 119 ||



2016 st=Mciistal EHOIHE S

Study on Easy-Healing Property of
Organic-lnorganic Hybrid Silicophos-
phate Glass
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We synthesized organic-inorganic hybrid precursors for low-
melting glasses without pollution elements such as Pb and F through
a non-aqueous acid-base reaction process. Samples were prepared
from dimethyldichlorosilane Me,SiCl, and orthophsphoric acid
H5PO4. The hybrid compounds consist of —Si-O-P- framework, in
which some of the bridging oxygens of a Si tetrahedron are
substituted by organic functional groups. Structural properties were
analyzed with FTIR spectra and thermal property (Tg4, Ty) was
measured with differential thermal analyses. In healing test,
generated crack was heat treated around T, and measured by optical
microscope. Also with high temperature microscope, contact angle
of each composition at T, was measured. As changing the ratio
between Me,SiCl, and H3POy, healing property was different and
these phenomena were analyzed in this study.

Effect of P,O5 Content on the High
Proton Conduction Properly of Porous
Silicate Sol-Gel Glass

&8 589 P,0; Pl ME 52 MIINE

High proton conduction P,05-SiO,-ZrO, porous glasses were
prepared by sol-gel method. The sol-gel glasses were characterized
by FT-IR, XRD and TG/DTA method. And the average pore size of
the glass was less than 20nm as measured by SEM and N,
adsorption-desorption method. The thermal stability was measured
as a function of decomposition temperature and weight loss
calculations. Proton conductivity of glass increased with an increase
in relative P,O5 amount, indicating that continuous paths suitable for
proton conduction were developed when glasses heat treated at 300
°C due to the adsorption of water. Electrical conduction is glasses
containing a large amount of water are related to the dissociation of
proton from the SiOH, POH bonds and the proton hopping through
water molecules in pores. The overall conductivity was in the range
1041073 S/em for compositions.
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Formation of Lead Sulfide Quantum
Dots in Glasses Using 532 nm
Continuous Wave Laser for Optical
Waveguides
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Chalcogenide Glasses for Infrared-
Transmitting Lens Applications: Compo-
sitional Dependence of Infrared Trans-
mission Edge and Refractive Index
Dispersion
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N ano-Structured Glass Materials
for Robust White LED Color Converter
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Sol-Gel Synthesis of Phosphate-Based
Glasses for Enamel Applications

This thesis concerns the development of a new and facile sol-gel
synthesis route for production of phosphate-based glasses for
Enamel applications having hydrophilic and chemical resistance
characteristics. The structure of the prepared samples was probed by
XRD and FTIR spectroscopy that confirmed successful synthesis
and production of phosphate based glasses via the sol-gel method.
In this study, for the first time, quaternary phosphate-based sol-gel
derived glasses in the P,Os—CaO-Na,O-TiO, system with a high
TiO, content of up to 30 mol% were synthesised. While incorporating a
high percentage of titanium into the phosphate network is non-trivial
via traditional meltquench methods. Investigation of quaternary
glasses substituting titanium in place of sodium significantly
improves the stability and prolongs the degradation of these glasses.
Importantly, ion release studies confirmed these glass in water and
acid aqueous. To the knowledge of the author, this is the report of
sol-gel synthesis and enameling to prepare glass at low processing
temperature and the first use of such a system for both hydrophilic

and chemical resistance purposes.
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Effects of Melting Conditions on Cerium
Valence and Catalytic Behavior into
Cerium Phosphate Glasses

Cerium oxide is commonly used as catalyst for the oxidation of
carbon monoxide (CO) in vehicle exhaust gases, and it is used as
a petroleum-cracking catalyst in oil refineries. As with any solvent,
the stabilization of a multivalent element at a given oxidation level
in the glass depends on the thermodynamic conditions. The
influence of the temperature in the redox state has been noted that
higher temperatures are conductive to reduced states. The influence
of melting temperature and time on Ce*" / Ce?* ratios was studied
with X-ray photoelectron spectroscopy (XPS) Different melting
conditions were investigated at temperature ranging from 1300 to
1500 °C, and for time from 30 to 90 min. Changes in the catalytic
properties of the glasses as a function of Ce* / Ce3* ratios were
confirmed by changes in decomposition starting temperatures by
thermogravimetric analysis (TGA). The main changes in the valence
states in relation to melting conditions are discussed in terms of the
catalytic properties into cerium phosphate glasses.

Fabrication of Remote Phosphor via
Screen Printing Process and their
Unique Optical Properties
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Recently, white LED, especially, warm white LED have been
intensively investigated due to their outstanding optical properties,
long term stability and low power consumption. In this study, we
regulated the ratio of the phosphors and their heat treatment
temperature employing green phosphor, red phosphor and thermally
stable glass frit. Particularly, photoluminescence spectrum was
dramatically changed when only a small amount of the red phosphor
was added into the green phosphor. We evaluated correlated color
temperature (CCT), color rendering index (CRI) and luminescence
efficacy of the resultant color conversion lens. Furthermore, thermal
stability of the remote phosphor was further investigated at 500°C,
and we proved the product exhibited outstanding thermal stability.
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Effect of Refractive Index on Optical
Properties of Color Conversion Glass
in BaO-ZnO-B,03-Si0, System
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The effect of refractive index on optical properties of color
conversion glass was examined in BaO-ZnO-B,05-SiO, system.
Difference in refractive index between glass and phosphor affect the
optical properties of color conversion glass because of light
scattering. Reducing difference in refractive index is a method to
improve luminous efficacy of color conversion glass. As a reference,
the glass, which contains 25 mol% of each component, was used.
To increase refractive index of glass, the BaO content was increased
from 25 to 40 mol%, and TiO, or ZrO, was added 1, 3, and 5
mol%, respectively. The color conversion glasses were prepared by
sintering a mixture of glass and 5 wt% YAG:Ce®" phosphor. As a
result, the refractive index of glass was dependent on the BaO, TiO,
and ZrO, contents in the BaO-ZnO-B,05-Si0, system. As the BaO,
TiO, and ZrO, contents were increased, luminous efficacy of color
conversion glass was improved. That is because difference in the
refractive index between the glass and YAG:Ce®* phosphor was
decreased.
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Effect of Colorants on the Color and
Crystallization of Lithium Disilicate
Glass-Ceramics
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Lithium disilicate glass-ceramics has been proven as high quality
dental materials for anterior teeth due to its excellent aesthetic
including suitable translucency and moderate mechanical strength.
To obtain the various colors and translucency to meet the demanding
of consumers, the colorants is needed which reveals color by
presence of 3d transition metal ion or 4f rare earth ion and its
valence state. Variation in the valancies of the colorants affects the
light absorption and that results in changes in the color of the glass
ceramics. As the colorants are additives and surrounded by the
matrix, their valencies are dependent on the base glass composition
and redox potential of each colorants. Furthermore, colorants and
redox agent have possibility to affect the crystallization behavior
through providing nucleation sites or changing glass viscosity.
Nevertheless, it has not been investigated how certain colorants and
redox agent could influence on the color and crystallization behavior
of lithium disilicate glass-ceramic. In this work, the CeO2, V205
and MnO2 was selected as colorants in amount of 0.05 ~ 0.5 mol%.
The color of glass and glass-ceramics was measured by CIElab
system indexing the color parameter and calculating color
differences. By measuring of absorbance of glass and glass-
ceramics, the valency of each cations of colorants was identified by
the absorption band position, and the redox potential of each
colorants was determined by the comparison of position and peak of
absorption band.

The Some Effective Applications of
Phosphate Glasses
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The Control of Crystallization Kinetics
in Sulfide Glass-Ceramics Solid Elec-
trolytes for Electrochemical Stability
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Policy Direction for Standardization
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2030 National Mitigation Policies
and A Impact of the Cement Industry
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The Direction of Cement Standardi-
zation with the Construction Market

Changes
MNP meo] IE UHE BEES} $Y
LN
OfNIOIAHIE

$2iueke] AA g wE Ad Expe] F47] W3} Fo)
A3t A3} 20203 ©)F GDP thH] Ad TR v|Fe oF |]
20259 o] Foll= oF 10% U= AEo] 20201 o] Fol& 92
ko] Aol AP o E ¥ste A0 R oS53 Qi o
o wet g AEAFE FH olfre AFAIFR Y & hdm
Al HlE F7t, A4 A1) 22, b 817, 4he] 2 5
ok = glon A e Wele] maEt g4, xﬂ.L,
5] A AA ] gu) e} FEo] aFE 57t EE
MEE A o el ;e £ A, W78, Al W
7 A T2 Wsto] ik g &l =7t 7k ZRAE
e FRE 23] Al 2, At S o V=
2 o] Fgslth AHNES] Fxsl W AMe] 7127}
24 2178 37 wstel] met Xs)E ook & Ao,
UGS 918 8 HEe} A3 AF7) dojok

=

02‘4
-ﬁ)l

o
HU

.
o

Lz H olft
>
e K ol

ﬁéémﬁﬁm—p
=

—>‘:r$L =
d&m

oo

2 rsL'

ol#
=2l A%

Classification of Cement Based on
Quality for the Sustainable Development
of the Cement Industry
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Phase-Change Memory Cell Design
Using Phase-Field Method and TCAD

Simulation
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Application of CFD Simulation to
CVD/CVI Process of Silicon Carbide
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The CVD process of silicon carbide proceeds via complex
processes that include the decomposition of precursors, the gas flow
in the reactor, the diffusion and the surface reaction on the
substrates. Accordingly, the combination of gas flow on macro scale
and the reactions on atomic scale should be combined to give a good
understanding of the chemical vapor deposition (CVD) process. It
can be attained with the simulation of computational fluid dynamics
(CFD) which includes thermodynamic calculation, thermo-fluidal
analysis, and chemical reaction kinetics for the chemical vapor
deposition where lots of chemical species can be incorporated into
the deposition of ceramic materials. In this study, 35 reactions in the
gas phase and 46 reactions on the surface were considered as the
contributed reactions for the silicon carbide deposition. The
temperature distribution in the reactor could be deduced from the
CFD results and the growth rate could be also simulated with the
deposition variables such the position, the gas composition, the
pressure and the temperature in the reactor. These methods made it
possible to predict the growth rate on the arbitrary geometry

including inner surface of pipe and fiber textures.
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3D Feature Profile Simulation for Semiconductor
Plasma Processing
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Molecular Dynamics Study of Nuclea-
tion and Crystal Growth of Si on SiO,
Substrates
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We have investigated the nucleation and crystallization processes
of molten Si on SiO, substrates by performing molecular dynamics
simulations based on the modified Tersoff potential parameters. A
heat flow that leads to a steady fall of the local temperature in the
molten Si is achieved by determining the atomic movements with
the combination of Langevin and Newtonequations. The results of
simulations revealed that the (111) plane of the Si nuclei formed at
the surface was predominantly parallel to the substrate of MD cell.
The surface energies of the (100), (110), and (111) planes of Si at
77 K were calculated and they were in good agreement with the
experimental results. The surface energy anisotropy is expected to be
a driving force for the preferential surface nucleation of Si (111) at
the surface. The preferential growth of nuclei with a (111) plane
normal to the surface was originated from the (111) twin boundaries
with a low surface energy. The partial rotation of the dimer leads to
the growth of (111)-oriented nuclei along twins that have different
stacking sequences.
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Defect Engineering toward Functional
Materials
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Chemical doping is a primary way to provide metal oxides with
charge carriers, which leads to a wide variety of functionality in
materials. We have studied the chemical doping in transition metal
oxides, SrTiO3 and TiO,, and rare earth metal oxide, CeO,. It is
well known from several studies that the oxygen vacancies can be
singly ionized. However, the first-principles study shows that the
oxygen vacancies cluster in a linear way, accompanied by electron
which

including the decrease in the carrier density and photoluminescence in

localization, successfully explains several phenomena
oxygen deficient SrTiO3. The first-principles calculation proposes
oxygen vacancy induced ferromagnetism in oxygen deficient CeO,,
where the electron density in the oxygen vacancy site is critically
important. Electron doping was also studied in La:SrTiO; where
Lag, were geometrically confined in an atomic scale. The
geometrical confinement causes a significant change in electronic
state, such as early onset of metal-insulator electronic phase
transition, charge disproportionation and possible evolution of
magnetic phase. Doping of TiO, was studies to enhance photon
absorption for water splitting. The doping of transition metal ions,
i.e., Mn, Fe and Co, result in an intermediate band in a forbidden
gap with appropriate co-doping with fluorine. Enhanced photon
absorption is expected through the formation of the intermediate
band. Various aspects of chemical doping toward functionality are

presented in this study.
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Band Structure Modulation of VA
Elements and Their Thermoelectric
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Thermoelectric materials have been attracting lots of interest due
to their tremendous improvement of thermoelectric properties. The
enhancement was attributed to reduction of the lattice thermal
conductivity through nano-grains, nano-structuring, and nano-
inclusions as well as band structure modulation observed in PbTe,
Mg2Si-Sn, and Bi2Te3-related compounds. Because thermoelectric
properties, such as the Seebeck coefficient, the electrical
conductivity, and the electronic thermal conductivity, are largely
dependent on the band structure of materials, intentional control or
modulation of the band structure has a critical role in improving the
thermoelectric performance. Herein, we present several results of
band structure modulations in VA elements. The VA elements such
Bi and Sb is key constitutional elements for many conventional
thermoelectric materials. The band modulations have been achieved
through doping and strain. The change of the thermoelectric
properties resulted from the band structure modulations was also
evaluated with the Boltzmann transport equations and obtained band

structures.

Screening of Lead-Free Photoactive
Materials Using First-Principles Calcula-
fions
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The Theoretic Calculation of Electron
Energy Loss Spectroscopy in Oxides
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Proton Conduction at BaZrO3; (001)
Surface Using Density Functional
Theory
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In-situ Observation of Colloidal Nano-
particle Growth Using Graphene Liquid
Cell Electron Microscopy

Jong Min Yuk"
U.C. Berkeley and Materials Science Division, LBNL

Liquid phase transmission electron microscopy (TEM) has solved
many questions in biochemistry, materials science, environmental
science, and catalysis. Such observations could greatly benefit from
high-resolution offered by aberration-corrected TEMs. However the
relatively thick SiN windows necessary to encapsulate the liquid
under vacuum and even the liquid trapped between the windows
degrades the TEM resolution and signal-to-noise ratio. Thus, most
of critical events are still vague due to the lack of ability to study
specimen in liquid with atomic resolution. Here, we introduce a new
type of liquid cell using graphene sheets to encase colloidal growth
solution for in-situ high-resolution TEM (HR-TEM) imaging. The
flexibility, mechanical strength and impermeability of graphene
allow for the solution to remain liquid within the TEM vacuum
while Pt nanoparticles grow and combine under the influence of the
electron beam. We demonstrate in-situ observations of the growth,
structures of  individual

dynamics, and three-dimensional

nanocrystals by using graphene liquid cell TEM.
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Observation of Skyrmion Lattices by
Electron Holography
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Observing the magnetic microstructures on a nanometer scale is
of vital importance for understanding magnetic property and its
application to engineering. Precise phase measurement of weak
phase objects such as skyrmions is very challenging because
procedures are needed for averaging the phase images and
separating the electric and magnetic vector potentials. The advantage
of electron holography compared to Lorentz microscopy, under just-
focused condition, makes it possible to visualize the magnetic flux
flow and density in the vicinity of skyrmion lattices with nanometer
resolution. In this talk, I present the 2D magnetic flux distributions
and 3D structure of skyrmion lattices in helimagnet MnSi and
Fe( 5Coy 5Si thin samples by using 300 kV and 1MV field-emission
electron microscopes (EM). Our study demonstrates the potential of
using a high-voltage holography EM in various applications, such as
the 3D visualization of magnetic fields in materials and emergent

matter systems.

Tuning of Electrical Properties in
Correlated Transition Metal Oxides

Correlated transition metal oxides have attracted considerable
attention due to a remarkable array of functionalities that stem from
the strong correlations between the localized transition metal valence
d electrons. One of the representative functionalities in transition
metal oxides includes abrupt phase transition under external stimuli,
e.g. metal-insulator transition, in correlated electron systems. The
uniques property can be applicable to the electronic devices for steep
electronic switch, such as the logic and memory devices with high
on/off ratio, the selector devices for 3D cross point memory. In this
I will
unconventional electronic devices, such as the steep selector devices

presentation, represent our recent result to realize

and synaptic analog devices for neuromorphic application, using
correlated oxides, such as NbO2, NdNiO3 etc.
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The Value of Atomic-Level Observation
for Better Energy Materials
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Combined Electron Microscopy and
First-Principles Studies of Defects in
Low Dimensional Materials
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Recently, low dimensional materials such as graphene, hexagonal
boron-nitride (hBN), and transition metal dichalcogenides have
emerged among the hottest classes of materials owing to their
unique properties and promising properties for future applications.
In particular, the combination of density functional theory and real-
space imaging methods have been known as a very powerful
technique to directly investigate the structure, properties, chemistry
and dynamics of defects at the atomic scale in low dimensional
materials. In this talk, 1 will briefly introduce some of the
representative defect studies in graphene itself, lateral graphene—
hBN hybrid and MoS,-MoSe, heterojunctions. Novel observation in

their electronic structures and related physical properties will be pr
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Optical Characterization of Complex
Oxide Heterostructur
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Topotactic phase transformation facilitates structural phase
transition in complex oxides without losing the crystal structure of
the parent phase, and therefore offers attractive route for tuning the
emergent physical properties of transition metal oxides. In this talk,
we will show optical characterization ofthe reversible topotactic
phase transformation in SrFeO, epitaxial thin films. The phase
transformation between the two structurally distinct phases
(brownmillerite and perovskite) results in drastic change in the
electronic ground state, which is quantitatively identified using real-
time optical spectroscopy. The transformation at relatively low
temperatures is attributed to a small difference in Gibbs free energy,
and the results are summarized into a pressure-temperature phase

diagram of the topotactic transformation.
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Non-Oxide Ceramic Nuclear Fuels:
Current Status and Perspectives
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The nuclear fuels mostly employed worldwide for electricity
generation by water-cooled reactors (WRs) are based on the uranium
and plutonium oxide ceramics with a matured technology establishment.
Currently, for efficiency, sustainability and environmental as well as
safety reasons, research and development works have been going on
to improve the relevant technologies to the utilization of nuclear
energy and to conceive innovative nuclear systems and their fuels.
Large R&D programs are being carried out through international
collaboration programs such as GIF (Generation-IV International
Forum) and EGATFL (Expert Group on increased Accident
Tolerance of Fuels for LWRs) meeting, led by the OECD/NEA. A
particular attention is recently drawn on the non-oxide (carbide and
nitride) candidate fuel materials for FBR (Fast Breeder Reactor)
system, transmutation of the MA (Minor Actinide) and ATF
(Accident Tolerant Fuels). These non-oxide nuclear fuel materials
exhibit certain advantages over the oxide fuels for the use in these
particular nuclear systems. In this paper, comparisons are given in
detail for the fuel fabrication aspect and material properties of the
different ceramic systems. Their possible applications and pers-
pectives are also discussed.

Development Status of UO, Cera-
mics for Commercial Nuclear Fuel
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Fabrication Process and Characteriza-
tion of Ceramic Matrix Composites
for Future Nuclear Energy
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Sintering of Silicon Carbide Matrix
for Fully Ceramic Microencapsulated
Fuels

UYL, o|5 A2
N AR
2KEPCO Nuclear Fuel

Fully ceramic microencapsulated fuels (FCM) consist of
tristructural-isotropic (TRISO) fuel particles embedded in a SiC
matrix. Since the sintering temperature of SiC is usually higher than
the fabrication temperature of TRISO fuel particles, UO, core in
TRISO particles is overfired during sintering of SiC matrix. Thus,
the development of a new additive composition which could densify
SiC matrix at low temperatures is an important issue for the
development of FCM. In the present study, SiC ceramics were
fabricated by pressureless sintering with a new additive system. The
effect of sintering temperature on the mechanical and thermal
properties of SiC ceramics was investigated. Sintered densities
above 97% were obtained at a temperature as low as 1750°C
without an applied pressure. Typical flexural strength, fracture
toughness, and thermal conductivity of the pressureless sintered SiC
ceramics with a ternary oxide additive were 600 MPa, 5.3 MPa-m 2,
and 80 W/m'K at room temperature, respectively. Preliminary data
on the processing of FCM will be presented and critical issues will
be suggested for further study

Small Scale Mechanical Testing of
Materials for Nuclear Applications
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Chemical Compatibility of SiC Cera-
mics and Composites in Advanced
Nuclear Reactor Environments
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Correlating Microstructure and Fracture
Behavior of SiC/SiC Composites

SiCy/SiC S22 DI =2t T AT 2i2] #Ey A7

Amit Siddharth Sharma”, Pipit, 254
sl

A hybrid processing route based on vacuum infiltration of
chemically stabilized SiC slurry into the Tyranno® SiC fabric
followed by hot pressing was adopted to fabricate tough SiC/SiC
composites. For enhanced densification, 20 layers of SiC-infiltrated
SiC fabric and SiC green tape were stacked alternately and then
sintered at 1750°C, 20 MPa for a 2 h soaking time. Sc-nitrate (5,
7 and 10 wt. %) were added as sintering additive to the composite
to reduce the sintering temperature and restrict the grain growth of
matrix grain. Grain size distribution in the size range 350-380 nm
could be obtained for SiC¢/SiC composites with 10 wt. % Sc-nitrate
addition. Toughening tendency and the flexural strength variations
of the composites were contrasted and correlated with the complex
fiber architecture and key failure mechanisms. A simple and
alternate method based on fractography results was proposed to
explain and analyze the tail extension behavior in layered

composites.

Evaluation of Joint Strength and lts
Correlation with Microstructure for
SiC-Based Ceramics Using Various
Joining Techniques

Chyor M o188 siC ol JEt =2l Ol 2=
o HEB=oo Ay Bt

Pipit’, Amit Siddharth Sharma, 2%
o

We report the joining behavior of monolithic SiC or SiC¢/SiC
composites using different techniques, such as transient eutectic-
phase bonding using SiC-based green tape, diffusion bonding using
TiC, pre-ceramic polymer bonding using polycarbosilane (PCS), and
glass-ceramic bonding using CaO-Al,0O3. The base SiC¢SiC was
fabricated by the electrophoretic deposition of SiC particles to

[|134 - =AMLY

Tyranno SiC fabrics followed by hot pressing, while the monolith
was fabricated by simple hot pressing of SiC after adding sintering
additives. Experimental parameters including joining temperature,
pressure and interlayer thickness were varied to obtain a sound
mechanical joint. The integrity of the joints was examined by
microstructural observation in terms of elemental distribution, phase
formation and distribution, and the evolution of pores and cracks.
Mechanical testing was also performed to check the bonding
strength of the joints. SEM analyses showed good coherency along
with the homogeneous phase distribution across the interface
without cracks. Flexural strength for monolithic SiC joined by
diffusion and eutectic-phase bonding was in the range of 150 to 250
MPa, while that for SiC¢/SiC composites were comparable to the
values reported previously.

Behavior of lodine in SiC Fiber on
Curing

ESSIN SICAR T 22E AHF

SCY' ool guopl UYL oYLl gAY RYA?,
NFZ2, AN, 2EY3, Ays

TN QIO T STty

G G P

SRR

o
2
X
[y}
(]
(=}
bl
1o
rlo
k
i
A

o g erxst Zej7tnd 4
_‘

N
off rfo
ot

) 0y o oZ o
: o j,ci'f ]IE
i)
o,
X oo g rlo

L2
T
to o

(i)
B
o
2
>
=
olo
tlo
>,
A
R
e
AC)
N
N
s
i
o)

S

o
)
o 2

o i

o> fo

to

[

e

o2

T

L)

[

ol

ol

o

2

-
o it

o o

to

[

22
B>

~ o

go rlo

2

x

tr

o

& AXT F Advke 7FsAdd AN
ARUE JFste] ZE)7tn e
o)z WS B3t cross-linking
S 28, 12005 o]3e] EAE o]
1ol Qlgo] gRl=iTh. o]xF SiC
Aol B S nE Zo
gstarg oA )7k A Hell &
st == o] A o] AT et A+
FATE. 140052 27 E L= Aol RS
L1700 o]de] Zo 2 HXEE e HAholre
WA ASATE 140059} 1700:=2] DA 2] FF ol
R SiOC A I SiC A vHgo = mj &
iC ARE AT F Atk s FFFS A

T vHlTEe 2 VA= Aoz AddEn.

¥
o
1+

fr
i

>.

Au)
X
s
il
RO

b I
s rr
Rl
«

z O
my

ol md (o
e

pacy

o

@«
=

o

¥l o

=2 oo
fo
T b

o do
=
2 o

N,
o
Jo
fo &
>
L
=il
ol

to
[t
rr

o

0o
“ 3
T

£ AFox

r

we fo

i
2
2
ro

2 du
Lto
ROy

QoM e Romx o
I 5
) ay)
ol

A

S
& E
2o

&0 N

Me (i |n
A
oft

N2 ot Ao

o



?

all
k3
EH

el Nom! ANy, WY, YR, Y32

2 4
)
o

to
e
T
o
o}
N
e
(e3
&
S
<
o,
N

o
—_>'4~,
iy
=
2

@

i)
i
o
2

AT} SiC A A=
£ st e 7] eu A Az FR7es HY ==
SHA] UA] ¥ P9 Yajima ARl siA H2Z JdE &
ShtaAfrel AlzTA- EE)7HR A (Polycarbosilane: PCS) 24
At AFA Y] Z2asketll A o @A, &5 AL T8l 9% PCS
A Az, MwZh JIAIZ 50000] 824 W EAEFo R 72 4
AAel G802 Q1% AR A4S FASH] st 371 4
718tellA Ad-fro] EHol 7 AdS do7)o BE85E 7 A
sk QM st 379, 183 miA o &2 et A o] AEFAHoR
TAE T} Lab-scale®] 7oA thest I o] &

AR Ao A AEH o TFHL] B AMRE ofEA =
Aol ik T4 71 A gHAA L AUt o

ArollA PANEIE 2 7E de WA S
A 2 AAE AME-ste] AE52 02 F7|4kE) e
AXA A8 THo Bad/E det) vl PCS A L AA

el

m
g
'Ti
3
2
2
>
fr
el
¥
> B
2
il
rr ot 2
o)
ol
B

)

of

|

—

0

= digs] Feksta 7=t A9 §I7] Wil & ) AHg
317 @il A&H o IS A F vk (F) d AT
YR FR] FXE AA|, Azste] A&Ho2 FHo] #dst
I Ao 9% AlE Ak BAE S 2 ¥ e &
3l itk B A (F) KCFS £3ko] PCSE AN

™, o5 WA o] &5 FLEHA &85t DX

744 0.1 ~0.5°CY] &5 2 T Ro|ZF-L #AXHA 60 MPa ©|
qol A=E 7t Eg3tE RS Atk Zarjel= 271 o)
S IAE FF e, ol A WEe F&sht e ZAh

AAE A7) fiske] B4 HAAAE ALgs e

BARE AL WA wEbA e BES A9se 349 )

n

%9 shtolth FAA o= FdAl FHeo| oA =E st
olglzte] AT e LubH o2 1000°Co| 3ol 2] F2 24
SAIE AXo] ThA] 1300 ~ 1800°Ce] X448 A5l HE
@staE deth oot & F9 o

Hzo|A e e = Qlrt. o] epgto] A o] FA-& AXRA
fre 7kl E8v 71ARI 9] HEHo & Qg vpAE AR7t
Bo| v=E]dj BAdo] A3E]7] wlol] 332 deslrt dasi,
ol AFL v & o= JFE IA R wEbA B AY
oM TestE 378 JNHste] ©relt A e ek 2
A= AxTH A

A AT F e FAE NS FEINY. 4 200w
A 71AE B, A7 BXE, 24 AR W3l Uxe] Wl
A% 285l FAF spe el Foll thafA] d-Eakal Bl aeksl

[¢]

Interfacial BN Coating by Dip Coating
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Properties of SiCi/SiC Composites
Made by Precursor Impregnation
and Pyrolysis Process- Effects of SiC
Filler Materials

HIAH BHHOE HIXHE SiC/SICEHEUNRS E%-
SiC Filler2] 3%

OIMIZ ", Shiv Singh', 2&2}2

WAL

2Rty

SMP-10 polycarbosilane (PCS) precursor, SiC fillers and Tyrano-
SA grade 3 woven fabrics were used for the fabrication of SiC¢/SiC
composites by precursor-impregnation and pyrolysis (PIP) process.
A slurry containing 10 wt% of nano-SiC (50 nm or 170 nm) were
prepared for the infiltration of the filler particles in between the
fibers. For filling the macro-pores in the fabrics, concentrated SiC
slurries with two different particle size and solid loading (0.4 mm,
40 vol% and 170 nm, 55 vol%) were prepared and infiltrated into
the fabrics. The relative density and mechanical properties of the
CMC without the filler materials were 85.7% and 240 MPa after 7
PIP cycles, while those using the 0.4 mm and 170 nm fillers were
90% - 340 MPa and 86.4% - 165 MPa, respectively. The strength
of the CMC without the filler decreased from 225 MPa to 35 MPa
after heating at 1500°C for 2h in Argon atmosphere. The strength
of the CMC using 0.4 mm filler decreased to 140, 90 and 60 MPa
after heating at 1200, 1300 and 1400°C, respectively. The strength
of the CMC using 170nm filler decreased to 105 MPa after heating
at 1400°C.?

Composite Material and Process Control
for Aircraft
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Manufacturing and Properties of Applied Products
Using Functional Fibers
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Technology of Matrix Resin and
Manufacturing Processs for Carbon
Fiber-Reinforced Polymer Composites

BEERYE =X X 98T I

Carbon fiber-reinforced polymer composites with the superior
mechanical properties and low density have been considered as one
of the promising lightweight materials for structural parts which can
be utilized to aerospace and automotive applications. Recently,
automotive industry requires a mass production system of composite
parts, in which cost reduction and fast speed of manufacturing
process are needed. In this talk, technologies of manufacturing
processes and matrix resin for composite parts are introduced and
some of them are discussed to apply to the mass production system
for automotive industry. There are two kinds of approaches for high
speed process of composite products, which are liquid molding
based process and compression molding based one. Even though
some foreign companies have already produced the composite
carbody parts, there are still remained problems for applying to the
mass production system of automotive parts. Engineering issues in
the manufacturing processes and fast-curing/high Tg matrix resin are
described and the possible approaches for solving them are
discussed in the study.
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Interfacial and Damage Evaluation
of Ceramic Fiber/Polymer Composites
by Electro-Micromechanical and Wetta-
bility Tests for Multi-Funtional Appli-
cations

XJ|N OYN} AU 2 HaY BIHIS o188 OY
Bl 4 SO H2T 89 ZY DR SHYEO| A
2 425 Bt
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41, 3R, oy, wEa

’

Interfacial and microfailure properties of the modified steel,
carbon, and glass fiber—cement composites were investigated using
the electro-pullout test under tensile and compressive tests with
acoustic emission (AE). The hand-sanded steel composite exhibited
higher interfacial shear strength than the untreated and even
neoalkoxy zirconate (Zr) treated steel fiber composites. This might
be due to the enhanced mechanical interlocking, compared to
possible hydrogen or covalent bonds. The number of AE signals of
hand-sanded steel fiber composite was much greater than those of
the untreated and Zr-treated cases because of many interlayer failure
signals. The electro-micromechanical technique with AE can be
used as an efficient nondestructive method to evaluate the interfacial
and microfailure mechanisms for conductive fiber—cement
composites of the brittle and nontransparent type. In addition, the
evaluation of nano/micro composites dispersion condition and
interfacial property between matrix and fiber were investigated by
using electrical resistance method. Electrical resistance method was
possible to evaluate damage sensing, interfacial, dispersion and
wetting condition of composites. Research of nano/micro
composites was preceded for improvement mechanical and uniform
dispersion property for automobile applications.

Acknowledgement: This work was supported from Civil Military
Technology development Project, by Civil Military Technology

Cooperation Center, 2015-2016.

Manufacturing Technology of AR-
Glass Fiber Modified with Silica-

Alumina Refused Coal Ore
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Recent Activities of Fine Ceramic
Powder-Related Standardization in
ISO/TC 206
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Standardization in Ultraviolet Photo-
luminescence Method for Analyzing
Polytype of SiC Crystal
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Temperature Programmed Reduction
and Improvement of Oxygen Storage
Capacity in MnO,-Ce(1-x)ZrxO,/TiO,
MnO,-Ce(1-x)ZrxO,/TiO, EMQ| M2 X F's Y4t
TPR.O. Ol,e,l_ ='£|| I:H
AUV, AOIE2 ATIMZ, Ogq T
TR
DR SAYA
Zr was added to improve a oxygen storage capacity (OSC) of
MnO,-CeO,/TiO, and a mechanism of OSC improvement was
investigated with de-NOy

analysis of catalyst powder synthsized by sol-gel method, we

efficiency. Through crystallographic

observed that catalytic materials supported on TiO, presented as
amorphous phases. Temperature promrammed reducion (TPR) with
ammonia gas was aplied to analyze the OSC of Zr-doped catalyst.
The starting temperature for release of lattice oxygen was decreased
from 136°C to 75°C. In-situ X-ray absorption near edge (XANSE)
analysis was conducted to secure the reliability of NH;-TPR
analysis throuh investigation of relation between release of lattice
oxygen and reduction of cerium. The improvement of OSC was
attributed to spacing expansion of cation (Ce/Zr) with the change of
Ce-O bonding length, and its mechnism was investigated in terms
of local atomic structure. The NO, removal efficiency measurement
was conducted to identify the contribution of OSC to the catalytic
activity. The de-NOjy, efficiency was improved in the whole range of
temperature, and especially the improvement of 40-45% was
observed in low-temperature (150°C - 200°C).
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Reliability Test of High Purity Al,03
Powder for Separator Coating in Li-
lon Batteries
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Thermal Expansion and lonic Conduc-
tivity of CaO Stabilized Zirconia with
A|203 Addition

Al,O; #II7t CaO 23t 2D Lo FYH 1} 0|2
Mz 49 OXE %

AR, UH?, 4FY2, 094!

IR

S BN AT

The thermal expansion and ionic conductivity of CaO stabilized
zirconia (CSZ) with added Al,O; were investigated in terms of
thermo-chemical and structural analysis. we examined the electrical
properties and thermal expansion of 15 mol% CSZ according to the
Al O3 addition (0.5, 1, 5, and 10 mol%). CSZ with 0.5 and 1 mol%
AlyO; additions exhibited the cubic phase and the thermal
diffusivity increased with 1 mol% addition to 0.661 mm?/s. Thermal
diffusivity decreased (0.609 mmz/s) with the formation of the
monoclinic phase in the Al,O5 addition. The addition decreased
therermal expansion coefficient of the CSZ. The ionic conductivity
was increased up to 1 mol% addition due to scavenging the siliceous
phase by Al,O3,
Controlled Synthesis of 2D Atomic
Layers for Diverse Applications

UFHY, Pulickel M. Ajayan?, ZHTI3
lolfrfoty]

ZRice University

MEA7A

Two-dimensional (2D) transition metal dichalcogenides (TMDs)
atomic layers have a strong potential to be used as 2D electronics
components due to their finite bandgaps and various other
interesting electronic properties. In addition to drawing interest due
to their potential use in individual-atomic-layer devices,
combinations of atomic layers with different compositions into van
der Waals (vdW) heterostructures have gained interest because of
the possibility of generating a large number of electronically variant
systems. However, intrinsic synthesis challenges have made this task
difficult. In this presentation, a high-performance gas sensor
constructed using atomic-layered MoS, and show that the
composition of interfacial transition region between semiconducting
WSe, atomic layer channels and metallic NbSe, contact layers can
be engineered through interfacial doping with Nb atoms.
W,Nb,_,Se, interfacial regions considerably lower the potential
barrier height of the junction, significantly improving the
performance of the corresponding WSe,-based field-effect transistor

devices.
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Piezoelectric Composite Nanofibers

Liv Kaihua, Han Byul Kang, Chansu Han, Yong Soo Cho*

Yonsei University

Composite nanofibers based on piezoelectric Pb(Zr, Ti)O3 (PZT)
and (Na,K)NbO; (NKN)-nanoparticles have been investigated in
terms of their performance as energy harvesters. Perovskite
nanoparticles of a few tens of nanometers in diameter were first
prepared by a combustion synthesis technique using polyacrylic acid
(PAA) as a fuel. Surface modification of nanoparticles by
tetradecylphosphoric acid (TDPA) was carried out prior to the
electro-spinning process. This treatment improves their dispersion
and adhesion with poly(vinylidene fluoride-trifluoroethylene)
[P(VDF-TtFE)]
measurement of the resultant fibers concluudes that the region of
embedded PZT or NKN filler exhibite
piezoelectricity than the polymer matrix region. The energy

polymer. Location-dependent  piezoelectricity

particles greater
harvesting performance of flexible nanogenerators demonstrated a
few voltage outcome with > 100 nA output current.

Cu Doped Lay 7Cag 3Nig.75M0.2504.5
(M = Cu) Layered Perovskite as
Cathode for Solid Oxide Fuel Cells
(SOFCs)

Tae Ho Shin*!2, John T. S. Irvine 2
Korea Insfitute of Ceramic Engineering & Technology
2University of St Andrews KY16 9ST

Mixed electronic-ionic conducting (MIEC) materials have been
extensively investigated in various electrochemical devices such as
ceramic membranes, electrode materials for advanced solid oxide
fuel cells (SOFCs), oxygen storage and electrode catalyst due to
their good performance for oxidation reduction reaction (ORR). As
a family of MIEC, the Ruddlesden-Proper series such like KNiyFy
has also been attractive attention as alternative cathode materials for
Solid Oxide Fuel Cells (SOFCs) since this crystal structure show
high electronic conductivity and good oxygen mobility. In this study,
the crystal structure, electrode properties of the layered perovskite
series, Ca doped La,Ni; xMxO, (M=Cu), was investigated as a
cathode for SOFCs to understand the influence of B-site dopants on
the lattice structure, electrical conductivity and catalytic activity of
LayNi; xMxOy4 ( M = Cu). In particular La; 7Ca 3Nig 75Cug 2504.
s oxides have been evaluated as potential cathode with gallium
doped ceria (GDC) and yttrium stabilized zirconia (YSZ) electrolyte

and Ni-oxide conductor cermet supported type cells. Cu substituted

La; 7Cag3NiO, shows the higher electrical properties. It was
however found that this cathode exhibits as high power density as
ca. 0.75 and 0.4 W cm™ at 700 and 650 °C, respectively. All results
suggested that Ca doped La,Ni;.xMxO, is a potential promising
cathode material for application in YSZ and GDC based SOFCs.

Synthesis of Nano-Structured Catalysts
for Energy Applications

Yesol LIM, Minjin Lee, Haejin HWANG*

Inha University

Methane steam reforming reaction is the most important chemical
process to produce hydrogen or synthesis gas. Hydrogen is heavily
consumed for ammonia production, the cryogenics industry and
methanol production. Recently, the hydrogen demand is expected to
increase as fuel cells become more widely accepted and are used
more in the near future. For effective production of hydrogen or
synthesis gas, the role of the reforming catalyst becomes more
significant. Especially, highly active and stable catalyst is necessary
for an on-site reformer for fuel cell systems. In conventional
technology, the methane steam reforming reaction is conducted on
supported noble metals- (Pt, Pd, Rh, Ru, and Ir) or nickel-based
catalysts at temperature up to 700~800°C and steam to methane
rations between 2 and 4. However, these catalysts suffer from the
deactivation by agglomeration and carbon deposition. Noble metal-
based catalysts are less sensitive to carbon deposition than nickel-
based catalyst. However, high cost and limited availability are major
concern. In this study, nickel-based nanocomposite catalysts were
fabricated by exolution process. The exsolution means the process
to precipitate particles from solid solution by means of the heat
treatment in a specially-controlled atmosphere. This process is
distinguished from the infiltration in which particles are precipitated
from solutions by evaporation. First, Mg Ni,O solid solution
powders were synthesized from aqueous magnesium and nickel
nitrate solution by precipitation technique and then the powder was
heat-treated in reducing atmosphere at 600 to 900°C. SEM and TEM
images revealed that the nano-sized nickel particles were
homogeneously dispersed in the Mg; \Ni,O solid solution matrix
and the size and morphology of nano nickel particles can be
controlled by the heat-treatment condition. Catalytic activity for the
methane steam reforming or methane particle oxidation reaction and
durability of the Ni/Mg;_Ni,O was investigated in terms of nickel
contents and sizes.
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Application of Atomic Layer Deposition
to Solid Oxide Fuel Cells

Jin-Ha Hwang*, Eui-Hyun Kim
Hongik University

Solid oxide fuel cells (SOFCs) have been recognized as next-
generation energy sources whose benefits incorporate the high fuel
efficiency and minimized pollution, unlike organic-based fuel cells.
The SOFCs are composed of dissimilar materials, i.e., cathodes,
electrolytes, and anodes, in addition to the inherent sealing and
The SOFC performance
dependent on the polarization issues occurring among cathodes,

interconnect materials. is critically
electrolytes, and anodes. The atomic layer deposition (ALD) of
oxide and sulfide materials possesses several unique features: self-
limiting surface reactions and atomic-scale deposition, and
conformal deposition. Such features can be applied to control
artificially the deposition morphology on the underlying porous
electrode materials, which affects the resultant performance of
SOFCs. In order to understand the interfacial phenomena in SOFCs,
the ALD of oxide materials was combined with the composite
electrodes with the aim to controlling the degradation issues in
SOFCs. The current work reports oxide and sulfide thin layers as
coating materials deposited onto electrode materials, The ALD-
coated SOFC unit cells are characterized using the current-voltage
characteristics. The implications of ALD-controlled electrodes are
discussed towards the optimization of high-performance solid oxide

fuel cells.
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Optical Properties of Co-Axial Tubules
in Double-Walled Carbon Nanotubes

Yoong Ahm Kim'”, Hiroyuki Muramatsu?, Mauricio Terrones?’ 3,

Morinobu Endoz, Mildred S. Dresselhaus*
1Chonnam National University

2Shinshu University

3The Pennsylvania State University

“Massachusetts Insfitute of Technology

The physics and especially the photophysics of double walled
carbon nanotubes (DWCNTs) have been less explored in carbon
nanotube science. Because of their intrinsic coaxial geometries,
DWCNTs have the four electronic configurations (i.e., S@S, S@M,
M@S and M@M, in which S semiconducting and M metallic).
Thus, to understand optical properties of an individual tube in a
nested configuration is of great importance systems to extend the
photophysics tubular
successfully synthesized high purity DWCNTs by the catalytic
chemical vapor deposition method and by a controlled coalescence

of coaxial system. Herein, we have

of fullerenes in the hollow core of single walled carbon nanotubes
(SWCNTs). Then, we demonstrated that the semiconducting inner
tubes with metallic outer tubes emit the fluorescent signals (breaking
the Kasha’s rule). This result is quite surprising because it is
theoretically predicted that metallic constituents in DWCNTs
suppress the emission of PL. Our results suggest that the two
concentric tubules are incommensurate and their electronic coupling
is weak. YAK acknowledges the financial support from the National
Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIP) (No. NRF-2014R1A2A1A10050585)..

Gas Adsorption Development of Porous
Carbon Based on Pore Size Control
and Functional Group Introduction

.
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The mechanisms of the SO, adsorption properties of activated
carbon fibers (ACFs) were studied based on plasma treatment. The
surface of the ACFs was modified by plasma treatment using N, gas
to enhance the adsorption of the SO, by the fibers based on the
effects of the nitrogen functional groups, especially quaternary
nitrogen groups introduced on the ACFs surface. Through the
comparative analysis of N1s and SO, adsorption data, quaternary

nitrogen groups were determined to be effectively introduced onto
the surface of the ACFs employing a semi-ionic introduction with
SO, molecules. SO, molecules have lone pair electrons and attach
themselves to the ACFs’ pores as the concentration of quaternary
nitrogen increases. But, the pyridine N-oxide (N-X) functional group
exhibited acidic properties and had a neutralizing effect on the
ACFs’ surface, decreasing the strength of electrostatic interactions

with the SO, molecules
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Development Trend and Applications
of Lightweight Carbon Fiber Rein-
forced Plastic
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CuO-TiO, p-n Core-Shell Nanowires
Displaying p/n Sensing-Type Transition
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Realization of ppm-level CO Detection
with High Sensitivity Using Reduced
Graphene Oxide-Loaded SnO, Nano-
fibers wth Simultaneous Au Func-
tionalization?
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Transparent Ni-Doped BiFeO3 Thin
Films on a Glass Substrate: Optical

and Piezoelectric Properties
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Very thin and highly transparent BiFeO5 films are investigated
here for their potential application as ferroelectric photovoltaic
devices. Enhancements in optical and piezoelectric properties that
occur upon very low levels of Ni doping in solution-processed
BiFeO; thin films (thickness less than 200 nm) are demonstrated.
BiFeO5 films doped only with 0.5 mol% Ni resulted in a decrease
of optical band gap from 2.83 to 2.78 eV and an increase of
piezoelectric coefficient from 15.4 to 28.0 pm/V. Changes in the
morphotropic phase boundary, oxygen-related defects, and
crystallinity, which are driven by the low levels of Ni doping, are
believed to be responsible for the enhancements. Particularly, the
increased piezoelectric coefficient with Ni doping is assumed to be
related to the movement toward the morphotropic phase boundary

and the enhanced crystallinity.
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UV-Curable Planar Phosphor Layer

Printed on Glass Substrate for White
Light-Emitting Diodes
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A simple way of forming a nonconventional remote phosphor
layer for white light-emitting diodes is introduced. A printing
technology using a paste consisting of yellow (Ba,Sr,Ca)ZSiO4:Eu2+
silicate phosphor and UV-curable polymer is used to form planar
remote phosphor thick films on a soda lime silicate glass substrate
through a UV-radiation process. Relative content of the phosphor
was adjusted for best dispersion of the phosphor particles in the
polymer matrix to obtain better emission and luminescence
performance. As a result, a phosphor-embedded film has a luminous
efficacy of ~70.1 Im/W at 200 mA.

Microwave Dielectric Properties of

Mg,4Nb,09-based Ceramics with (A,
W,) Substitution for Nb>* site (A =
Li, Mg, Al, Ti)

Nb>* Xt2l°ll (A,W,) Xl &8t Mg,Nb,yOy M 22| 2 2]
Olo|32M SMEH (A = Li, Mg, Al, Ti)
AN, UL

B2l

Dependence of microwave dielectric properties on isovalent
substitution of 0.05mol (Li'",sW®,5°", (Mg?",,Wo 5%,
(AP WO and (Ti*h) ;WO 5)>" for Nb>*=site of MgyNb,Oy
ceramics were investigated. For the specimens sintered at 1400°C
for 10h, the MgyNb,Oq single phase with corundum structure was
observed through the entire range of the compositions. The quality
factor (Qf) of the specimens with (Al3+1/3_W6+2/3)5+ showed the
highest value. The dielectric constant (K) of the specimens with
(Ti**, WO, »)*" was higher than those of the specimens with
(Li"" s WOy, (Mg 14W 397" and (AP 3W 55" due to
the higher dielectric polarizability of (Ti*";,W®", ,)>" (3.065 A3)
than those of (Li'";sW%,5)°" (2.8 A%), Mg>*,,,Wo'50)°" 2.73
A3) and (AP*, ;W0 5)>" (2.46 A3). The temperature coefficient of
the resonant frequency (7CF) of the specimens was changed with
the K value. The TCF value and crystal structural characteristics

with substitution were also discussed.
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Influence of Quenching Process on

Structural, Physical, and Chemical
Properties of 0.60BiFeO3-0.40BaTiO3
Piezoelectric Ceramics

AHF | 0.60BiFeO3-0.40BaTiO; 2 4|2} A 9]
FEH, 23N, gty E40 DINE FY

YA, oYY, oM, SEIH, UFT

Seicoril

Solid solution of BaTiO5; (BT) and BiFeO3 (BFO) has attracted
attention due to their high piezoelectric performance and high Curie
temperature. It was recently reported that the quenching process is
necessarily required to obtain high piezoelectric and ferroelectric
properties in BFBT system[1]. Although the quenching method has
negative influences for piezoelectric ceramics, why is this process
proper for BFBT system? In this study, quenched 0.60BiFeO;-
0.40BaTiO3 (BFBT-6040) and furnace cooled BFBT-6040 ceramics
were used to understand the quenching effects. The structural,
physical, and chemical analyses were examined in detail using
BFBT-6040 with different quenching conditions. The relationship
between lattice distortion, piezoelectric strain, and charge states of

the consisting ions will be discussed in this presentation.
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P1-G1-7) Effect of Co30, Doping on Electrical

Properties of ZnO-Zn,BiVO, Ceramics
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0.0~5.0 at% Co304-doped ZnO-Zn,BiVO4 ceramics were
fabricated by a commercial ceramic process (sintered at 700 to
1200°C). Co304-doped ZnO-Zn,BiVOg ceramics exhibited a
varistor behavior. Also we analyzed the cause of the varistor
behavior.Doped-ZnO ceramics are widely applied to electronic
devices using grain boundary effect. ZnO varistor is one of the
semiconductor resistance device, manufactured by various chips and
disks. ZnO varistor is always used in parallel with circuit to protect
device from electrostatic discharge (ESD), surge and lightning.
These ceramics with the addition of small amounts of other metal
oxides exhibit highly non-ohmic behavior in I-V characteristics. 0.0
~5.0 at% Co304-doped ZnO-Zn,BiVOq ceramics were fabricated
by a commercial ceramic sintering processes. The densification and
grain growth of Co304-doped ZnO-Zn,BiVOg ceramics was
influenced by Cos0, content. In this study, Co30,4 doping effect on
microstructure and electrical properties of ZnO-Zn,BiVOg varistor
ceramics were investigated a nonlinear behavior. As a result, it can
be seen that the incorporation of Co304 has a significant effect on
nonlinear properties. The behavior can be related to the potential
barrier depending on electronic states at the grain boundaries in
accordance with the incorporation of Co3;04 Therefore, We try to
analyze the cause of these results. Impedance and modulus
spectroscopy was use. As well as, temperature stability of the grain
boundaries were investigated.

A Study on the Characteristics of
Heat Dissipation in the MgO-Epoxy
Composite with Magnesium Oxide
Treated by Silane
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Organic Binder for Anisotropic NdFeB
Bonded Magnet
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The Facile Synthesis and Optical

Property of Single Crystalline ZnGa,
0,4: Cr¥*, Mn2* Microsphere via Sol-
vothermal
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Persistent phosphors have been widely used to night vision field
such as emergency route signage, identification and military markers
these days. Among various materials, ZnGa,0,4 have attracted much
attention due to its specific characteristics such as outstanding
chemical and thermal stability and superior luminescence properties
with doping materials. Therefore many researchers have studied
ZnGa,04 which acts as a host materials for multicolor emitting
optical source. Among various dopants, a wide emission region from
Cr3+, Mn2".
However the fabrication of nanostructured ZnGa,O, is still

green to red was demonstrated with ZnGa,0, :

remained as a challenging task. In this study, we synthesized the
nanostructured and single crystalline ZnGa,04 microsphere with
crt, Mn?" as dopants through the two step process of solvothermal
method and And the
morphology, and luminescence property of the single crystalline
ZnGa,04 and Cr,
characterized by XRD, SEM and Cathodoluminescence spectra.

calcination procedure. crystallinity,

Mn doped ZnGa,O, microsphere were

And also we compared optical properties depending on calcination
temperature and holding time.

Synthesis and Application of Mono-

dispersed and Mesoporous Ga,03
Microspheres for the Photocatalytic
Degradation of Methylene Blue

84 Ga,0; 0|32 P YA Y X

In recent years, metal-oxide semiconductor nanomaterials are
attractive candidates as active elements for advanced nanoscale
devices due to their unique electronic and optical properties, low
effective density, high specific surface area, and shell permeability
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that are important in many technology applications such as catalysis,
photonics, sensors, solar energy conversion, and electrochemical
energy storage. Among the various semiconductor materials, gallium
oxide (Ga,O3) with a-, B-, y-, 8-, and e-crystal structures, and which
has a wide band-gap of 4.9 eV at room temperature, is a promising
candidate material for transparent conducting oxide, electrolumi-
nescent devices, photocatalysis, and gas sensors. Especially,
controlled morphology and size of B-Ga,05; have gained interest in
photocatalytic materials due to extraordinary ability to photodegrade
of organic pollutants such as RhB, methylene blue and Orange 7
under exposure to ultraviolet light irradiation. The monodispersed
and mesoporous Ga,03; microspheres were successfully fabricated
via glucose assisted hydrothermal and calcination process. We report
Ga,05
microspheres under controlled several experiment condition. Also,

the synthesis and characterization of mesoporous
as prepared samples show an activity for the photocatalytic
degradation of methylene blue (MB) under UV light radiation

Dependence of Microwave Dielectric

Properties on the Zn%* Substitution
for Mg?* of Li,MgZrO, Ceramics

Li,MgZrO, M 2t9 2 0] Mg?+ Xt2| Zn2* X| &) L} 8t
Olo|320 SHEF AEY

wPe’, UL

R

Effect of Zn>' substitution for Mg-site on the microwave
dielectric properties of Lin(Mg;_,Zn,)ZrO4 (0 < x < 0.3) ceramics
was investigated at microwave frequencies. For the entire range of
the compositions sintered from 1200 to 1300°C for 4h, a single
phase of rock-salt structure with tetragonal symmetry was
confirmed. The structural characteristics of Li,(Mg;_,Zn,)ZrO, ceramics
were quantitatively evaluated by Rietveld refinement method from the
X-ray diffraction data. Since the dielectric polarizability of Zn*t
(2.04 A3) was larger than that of Mg2+ (1.32 A3), the dielectric
constant (K) of specimens was increased linearly with Zn**
substitution. The quality factor (Qf) of specimens showed the
highest value at x = 0.05. The temperature coefficient of resonant
frequency (TCF) of specimens was not changed remarkably for all
compositions. Typically, Liy(Mgg 95Zny o5)ZrOy4 ceramics sintered at
1300°C for 4h showed K of 16.08, Of of 67,871 GHz and TCF of
-11.08 ppm/°C , respectively.



TAESE

Microwuve Dielectric Properties of

Mg,TiO,4 Ceramics

Mg,TiO, HEtRIAQ) Dio| 32T} S HEY
Mo, U84

ERE

Dependence of microwave dielectric properties on isovalent
substitution of 0.05mol (Li'*},,Nb 35,0, (Mg?*| sNb>*)9)*" and
(AP ,Nb*) 0)* for Ti-site of Mg,TiO, ceramics were inves-
tigated at microwave frequencies. For the specimens sintered at
1450°C for 4h, the Mg, TiO, single phase with spinel structure was
obtained through the entire range of the compositions. Both lattice
parameters and unit-cell volumes of the specimens with (Li'*;,,Nb
St and (Mg?"| sNb, )% were increased, while those of the
specimens with (AI**] ,Nb>*| 2)*" were decreased due to the larger
and/or smaller average ionic radii of (Li; /4Nb3/4)4Jr 0.70 A), Mgy,
3Nby3)* (0.68 A) and/or (Al ,Nb; ) (0.588 A) than that of Ti*"
(0.605 A). The specimens with (Mg;3Nb,/3)*" showed the highest
QO f value, however the dielectric constant (K) and temperature
coefficient of resonant frequency (7CF) of the specimens with
(Li'*4,Nb 3%5,)*" were higher than those of the specimens with
(Mg 3Nby3)*" and (Al ,Nby )"

Microstructure and Infrared Transmi-
ttance of ZnS by Spark Plasma Sin-

tering (SPS)

SPSE &Pt Znso| O|47=2 HoM Filts BY

ONg, B9, MFY, TYY, UQH|
EN CERIEE
I-VI  group

Zinc sulphide (ZnS),

semiconductor with its excellent physical properties has recently

being an important
been investigated extensively due to its wide band gap and high
refractive index. ZnS has polymorphs as cubic structure under
1024°C and hexagonal over 1024°C. The existence of hexagonal
phase can cause birefringence that greatly decrease the optical

properties. One of the effective approach to solve this problem is to
fabricate this material at the lower temperature. It has widely range
applications including light-emitting diode (LEDs), flat panel
devices, solid state solar window layers, phosphors, photoconductors
and IR window/lens etc. There are various method of ZnS sintering
such as CVD(chemical vapor deposition), CVD+HIP(hot isostatic
press), HP(hot press) and SPS(spark plasma sintering). Especially
SPS is a rapid sintering technology that has attracted in recent years
because of its various advantages such as short holding time and low
sintering temperature. In this study, we have prepared mono-
dispersed ZnS nanoparticles by hydrothermal synthesis and then
sintered at 950°C for different holding time to investigate the change
of microstructure and IR transmittance on ZnS ceramics using SPS
method.

Study on UV-curable Hybrid Com-

posites Based on Newly Synthesized
Acrylate Monomer with High Refrac-
tive Index
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Trunsport Properties of Doped Bi,

Te, 7Seq 3 Polycrystals Prepared by a
Spark Plasma Sintering Process

Spark plasma sintering (SPS) 38°l 28l H=ZH
Bi2T92.7SGO.3 %E .txﬂgl EEE E
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101G 5
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AneA Y Ave A48 4 A1717] el 34 71E3 FA)
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SEataat A7H7E A7 v 20 ARAE Azt
Rom, n¥ BiyTe,;Sep; BAA L] AE® 54& A3ttt
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(point defects, V.7, Vg.2) 52 Aojate, p& Aol BlF7he
nd 2AE e skt &k

P1-G1-17) Study on Thermal and Mechanical

Properties of Ceramic/Epoxy Composite
by Hardener
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Effect of Bi Excess on Piezoelectric

Properties of 0.60BiFeO3-0.40BaTiO3
Ceramics

Bi YTl IME 0.60BiFeO;-0.40BaTiO; M| A9

=
2N E

OINIZ", F YV, oYY, 97yS, WHN, SEIH, AYD
B
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0.09)2 A %3+ 2, Scanning Electronic Microscopy (SEM), X-
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Influence of Materials Properties on

the Performance of Piezoelectric Energy
Harvester
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Preparation and Size Control of Tin-

Oxide Nanoparticles by Solution Reduc-
tion Method
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Piezoelectric Properties of BiFeO;-

BaTiO3;Ceramics with Composition
near MPB
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The Effect of the Ratio of Epoxy Resin
on the Packing Density of the Com-

posite of Metal Soft Magnet
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P1-G1-23) Morphological and Electrical Features
of Porous Silicon Prepared by Metal-
Induced Chemical Etching
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Effect of CuO Doping on Low-Temp-

eatue Sintering and Piezoelectric Proper-
fies in (K,Na)NbO; -based Ceramics
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Study on PZT rod Shape and the

Piezoelectric Properties of the Binder
Composition and Sintering Conditions
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Surface Properties of 4H-SiC on-axis

Substrate with Different Etching Con-
dition
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P1-G1-27) Electrochemistry Charaterization of

Solid Electrolyte By Tape Casting

method
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Growth of Ge Layer on Silica Nano-

spheres Integrated Ge/Si Template
Using UHV-CVD
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Electrical Properties of Gate Oxide

Deposited ALD with Nitric Oxide
Post-Deposited Annealing on 4H-
SiC Substrate
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Threshold Switching Selection Device

Using Oxide based Thin Films for
the NVM Application

KH4ICH HITIRS H22 S 90 MOt Bioto] 25 Mgt
2919 ME| 2T A7

UFA, Holof, UYE

Aot

Common chalcogenide threshold switching (TS) materials have
serious problems with thermal stability because they lose the TS
behavior by thermal annealing and crystallization. The
crystallization of chalcogenide removes the defects that cause the TS
behavior. Thus, the prevention of the chalcogenide crystallizing is
the most important issue in the chalcogenide TS devices. The TS
behavior of the thin films with unique microstructure that has Te
nanoclusters in the SiO, matrix was investigated. First, TeSiO, films
showed stable TS behavior, even when the majority of the Te in the
film was clustered and crystallized, which means that the TeSiO, is
free from the crystallization issues. During deposition of the TeSiO,
film, O atoms do not react with Te atoms, but only react with Si
atoms because of the difference of Gibbs free energy change of
formation (AGyg). Such differences make the film have unique
microstructure. The TS behavior occurs in spite of the crystallization
of Te, which means that the TS mechanism of the TeSiO, films
differs from the general TS materials. As a result of analyzing the
TS mechanism, the Te filaments are formed among the Te
nanoclusters when the electric field was applied during
electroforming. These filaments have the defects that cause the TS
just like general cases. Then, it is possible to fabricate the TS

selection devices with the excellent thermal stability.

Synihesis and Photoluminescence

Characteristics of Eu2*-doped SrlLu,
O, Red Phosphors
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Correlation between Mechanical

Stress and Characteristics of Zinc
Tin Oxide Semiconductors
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P1-G1-33) Preparation of Ferroelectric BaTiO5

Thin Films by Ulrasonic Spray
Method
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Influence of Amphoteric Surface

active agent on Morphology of Zinc
oxide Powder by Glycol Processes

Kongsy®, Jeong-Hwan Song, Dae-Young Lim
Pai Chai University

Zinc oxide is considered as a promising material and has been
widely used in many fields, such as surface acoustic wave devices,
gas sensors, rubber manufacture, medical, metal-protective coating,
cosmetic industry and solar batteries. Because it has many advanced
properties, such as high specific resistance, wide band gap energy
with hexagonal wurtzite structure, has large exciton, good electrical
property, high transparency, lowest resistivity, inexpensive and
abundant. In this experiment, we have used zinc acetate dehydrate
as starting material, 1,4-butanediol as solvents, ammonium
hydroxide as additive and Lysine as amphoteric surface active agent
at 150°C for 30 minute by glycol process. The properties of ZnO
have been characterized by using XRD (X-ray diffract meter, XRD-
D1w, Target: Cu, 30 kV ~ 30 mA, Shimazu, Japan), FE-SEM (Field
Emission Scanning Electron Microscopy, S-4800, Hitachi, Japan)
and UV-vis spectrometer (Diffuse Reflectance Spectroscopic, 200
nm~900 nm). It appeared that, hexagonal structure of ZnO nano-
powders were successfully synthesized by glycol process. The
morphologies of synthesized ZnO were also changed from spherical
to hexagonal rod-like by adding ammonium hydroxide and became
Red Blood cell like shape by adding Lysine. Furthermore, the
particle size of synthesized powders were increased from nano size

around 20 - 30 nm to 150 - 200 nm in diameter.

Eleciro-optic Properties of Light-

Emitting Layer Embedded in Polymer
Dispersed Liquid Crystal Displays
(PDLC)

uY50| ZEE PDLCO Mo|YLHH
T, QyE2, w0l oAt

L BN PN T

2oy

£ Oyor 31

I~
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Prepuraiion of TiO, Thin Films by

Ultrasonic Spray Method
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P1-G1-37) Co-precipitation Method and Low

Temperature Synthesis Ni-Zn Ferrite
To Shape Control
SEHEI 2232 §8 Ni-Zn Ferrite 2] 4491
NoH®, MY,
Z?_I-

A
o H

The rod shape Ni-Zn Ferrites were synthesized by using shape
controlled Goethite as raw materials, and their phase, microstructure
were measured with XRD, FE-SEM. In this method, the precursor
Goethite (a-FeOOH) was fabricated by coprecipitation method using
a solution containing FeSO4 7H,0 and NaOH. Then the various
size (0.4 ~ 1.5 um) a-FeOOH nanorod particles were enwrapped by
Ni** and Zn?* to form precursor. The NiZnFe,04 nanorod particles
were obtained after the two step calcinations of precursor at
350,700°C each temperature. And Sintered at low temperature
700~900°C, as a result synthesized various size NiZnFe,O, It was
observed that rod shape and about 0.5 ~ 1.2 um length similar with
Goethite (a-FeOOH) particle size.

Luminescent Properties Improvement
of Mechanoluminescence Elastomer

Film
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A Study on Piezo Characteristic of 1-
3 Type Piezocomposites by Shape of

Rod

1-39 2N S2AHY Rod F ol ME AN Sgf BBt

QNE’, AI01Y], 28F, UFT, AT, HYY, 45

A FollA AMgslE 133 A E3AE F7100A
A, Hﬂt\?oi"]o}oﬁ 7(47]34. dIHXTF =3 =)
I 27} Yol acoustic power =20l A7} @A gt} o) A
317] 938l Rod9] B7de] 71E34 €] FEFHQ 138 FEY
A E3A 7t Oﬂ?'l:v]l ‘:]' °]°ﬂ 2 Oﬂ?'oﬂ e BoAEAY
m o= 1_383 EH3 ;/]
wH e} A3t 1-3

UE, 47148 daja s
7129 139 ¥ Aok 139 FEE ¢

o _YE
l-
_o;
VH
ey
5
S
<
)
iis4
1o
i

A A EAE v
Aataitt. 2 23 138 4 H3A 9] Rod F30 mHe o &

42 I = i

AN LY - 161 ||



2016 st=Mciistal EHOIHE S

Epitaxial BiVO,/WO3; Heterojunction

Thin Film for Photoelectrochemical
Water Splitting

PHI|%SY ERME 0 oL & BiVO,/WO; °l

AT, SR, UEHBI2, Y2, oper’

BRU Y (GIST)
A

Water splitting has been received much attention as energy source
to produce sustainable and clean energy by using solar energy.
Bismuth vanadate (BiVO,) is a promising materials for photo-
electrode. BiVO, has a narrow band gap (2.4 eV), which can absorb
visible light wavelength above 520 nm. However, its photoactivity is
substantially limited by slow charge transport and rapid electron/
hole recombination. Recently, to improve photoactivity of water
oxidation, BiVO,/WO; heterojunction structures were suggested.
Although WOj5 has a wider band gap (2.7 eV) than that of BiVOy,
it has good charge-carrier transport characteristic and stability. Thus,
the higher efficiency could be achieved in this heterostructure. Most
of recent studies have focused on the control of morphology and the
adoption of photocatalyst in this heterostructure which are
polycrystalline. So far, there are no studies about epitaxial BiVO,
thin film/WOj3 heterostructure. We have demonstrated epitaxial
BiVO4/WOj5 heterojunction thin film on SrTiO3 (001) substrate
covered by SrRuOj5 electrode by pulsed laser deposition (PLD). We
could know that there is a critical thickness to grow epitaxial BiVO,
thin films. With using WO;3 buffer layer, not only the growth of high
quality BiVO, epitaxial thin films could be possible but also the
photoactivity has been highly increased. We expect that further
studies on epitaxial BiVO, thin film/WO;3 heterostructure can

advance understanding of fundamental properties of BiVOy,

Role of Glass Frit in Hybrid Silver
Pastes for the Application of Induc-

tion Cookware
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P1-G1-43) Formation and Growth of Nano-

crystallites in Amorphous SiC Thin
Films Post-deposition Annealed by
Microwave-assisted Heat-treatments
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Chqracterizution of Mn-Zn Ferrite

Nanoparticles synthesized by Thermal
Decomposition

Thermal Decompositionf} 2 2 B4 8t Mn-Zn Ferrite L}t
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Recently, spinel ferrite nano-particles have been widely studied
because of a lot of excellent properties such as superparamagnetic

property and low sintering temperature. So, they have used in many

application fields such as energy storage system, magnetic fluids,

catalysis, magnetic resonance imaging, passive electrical
components and environmental purification. In these studies, Mn-Zn
nanoparticles have been synthesized by the thermal decomposition
in benzyl ether of Fe(acac)3, Mn(acac)2, and Zn(acac)2 in the
presence of a mixture of oleic acid and oleylamine ligands as an
accelerating agent at the refluxing temperature of 200°C/300°C for
60 min. Particles synthesized above method have been proved to
have pure spinel ferrite structure by X-ray diffractometer and their
particles size is about 35 nm. The sintered microstructures of
toroidal samples were investigated with FE-SEM and their grain size
approximately increase from 5 pm to 7 pum with increasing the
sintering temperature from 1200°C to 1300°C. We found that
magnetic permeability, W’ of toroidal samples sintered at 1250°C is
about 166 at SMHz and enhances with increasing the sintering

temperature.

Synthesis and Characterization of

Nano GDC for Developing Low
Temperature Processable Solid Oxide
Fuel Cell (SOFC)

I NASHREL (SOFC)2l B B NEd
GDC_+_II| Ulﬂ ol Eﬂﬂ-ﬂ

oy, WA, NOIF

AN ANOFO1
O 0od

2 oLt

FANEEAEAAY T+ F AaAY A5 YSZ (tha-
stabilized zirconia)2A 7} 4483} E|o1 3, F=(Cathode)] 7
LSCF (Lanthanum strontium cobalt ferrite)2>#] 7} A3-8-3} o]t} °]’

A5k A Az A S YSZeF LSCFE] F2.4419] vHA 02 <l
3 A 359 AstE 2H gt olH g EAHE 53] st
YSZS} A ¥ AATE Zhe GDC(Gadohmum doped ceria)
A E o] &3t e ds} = Atololl T7H(buffer layer)S o
Ao 2R FAE AT F Aot ol#d GDC e A A

A7} o] UL E Eo]7] flste] AL2ol|x] 2ol O]-Eroixlb
d o= FARAI H-ESHAA EAH o] Ut webA &

= HT} 5 250 GDCEFHES] AU =ol7] 93l %’Q
H(Coprecipitation)2 &3l 100nm®]35}e] GDCEL P& A=
st Az 9E XRDSF SEMS 55t AR Fx 8 w4
TZ2E #A3 3, Dilatometers 53 £575S £ TH E
& EISwA & Boll 8223t o] 2H% 54 HwaEsisirt

AL B ATE AR B 9 ek s e e o] 9
A2ANRDH 7S NEAIR] L] Do 7 =3) 31210050985, SOFCH
& VB Al &R 71 A

|
f
ol
2
rlo
o}
o2

AN LY - 163 ||



2016 st=Mciistal EHOIHE S

Low Temperature Sintering of Al,03

with the Variation of Additives for
LTCC Substrate

LTCCOI M M8 & I8t HON Hetof ME Al,O; H2
e

oy, NRA2, OfFE2, BTE2, Y
Bl el

DN S Y

LTCCE Y& A g2 Cust Ag AFE At 7|3 A9} 54
sk A 2 FA7EEN HFo] £olslal RF 54¢] Ho
U Ax7)17] §E 2 713 AR gl o] gHnh 2y Ful g
ZAA71718 FEL ool AARZF SN 87FHA &e =
o} 7H& &) A Bdo] 8= Qi) ATk Al Al 2] LTCC
= FAol &) wltol E2]F 4 sl ©el itk o)

B HE FHE) 93 AY ATFEE IAE 249 ALOsl F
2 A%A glassE H718l <F 900°CAA Ag AF3} FAA S
ste] 3= LTCCZ19-S A&l $hth. kAR glass M7HE sk
e Fole AT AL ALO; 716k B 3] 713 &)
of gk e7F F7h=EA Stk whebA] 2 AFeME AAE &
A2l ALO; ©ll Si0,, Ca0, MgO 5% 2¢# 02 H7}ste] Cu A
=3 A 240) 7Fe e H2ad 24 NEstaat &
gtk 2438 A1HMS X-Ray Diffraction 2412 o] &3] A4S 2
AL SEME ]88t mAl RS IRlEon 33 FH %,
A%, GHEE 5o BEld 548 54 it o] A%E o
g3t} Cu =4 LTCC 719 285 Slst B84 54 st 4

P1-G1-47) Evaluation of Paiched Piezoelectric

Transducer for Structural Health
Monitoring
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P1-G1-48) Effect of (Li; 5Al;/2)?* Substitution on

Microwave Dielectric Properties of
Mg,TiO4 Ceramics

Mg,TiO, HEEIAS| oI 21} S & E40| 3t
(Li1/2Al 2)2* XItQl Zilt
WL, U84

LB

Microwave dielectric properties of Mg,_(Lig 5Al)5), TiO4 (0 < x <
0.125) ceramics were investigated as a function of (Lil/zAll/z)zJr
content (x). For the Mg, (LijsAly5), TiO4 specimens sintered at
1250, 1350 and 1450°C for 4h, a single phase with a cubic inverse
spinel structure was detected through the entire range of
compositions. With increasing (Li Al /2)2+ content (x), the quality
factor (Qf) was increased up to x = 0.05 and then decreased. Also,
the Of value of the specimens sintered at 1450°C for 4h showed the
highest value. With increasing (Lij;,Alj)>" content (x), the
dielectric constant (K) and the temperature coefficients of resonant
frequency (T7CF) of the
remarkably. Effects

specimens were not changed

of microstructural characteristics on the

microwave dielectric properties were also discussed.
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Influence of Amount of Toluene and

1st Milling Time on the Piezoelectric
Properties
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Oxygen Vacancy Induced B-site

Cation Stoichiometry and Metal-
insulator Transition in (La,Sr)MnO;
Films

LSMO Etatoj i &2 ggoll 28t B-site YOI 248}
YEX BIZQ I&-EAY M™o| piY

Nguyen Thi Dieu Hien", QTIE{, O

g uuts |

The half-metallic oxide, Lag 7551 ,5MnO3 (LSMO) is a potential
materials for applications due to their attractive physical properties.
However, the theory of metal-insulator transition behavior is still
under intensive study due to the complex roles in mechanism.

Herein, oxygen non-stoichiometry controlled by the oxygen pressure

and post-annealing process was suggested in the investigation of the
metallic-insulating behavior in half-metal LSMO. LSMO films were
deposited on MgO single crystal substrate by pulse laser deposition
(PLD). The oxygen non-stoichiometry affects B-site cation deficiency in
LSMO films, further influencing the metal-insulator behavior. At
low ambient oxygen pressures, LSMO films showed an insulating
behavior due to oxygen vacancies generated during growth process.
In contrast, the metallic behavior was observed at high oxygen
pressures. This result was further examined by post-annealing
treatments. Post-annealing was carried out at atmospheric
environment for 5 hours at 900°C. Post-annealing treatment at
various oxygen pressures also affect the metal-insulator transition

behavior, which is consistent with the effect of oxygen ambient.

Influence of Sintering Additives on
the YAG, Al,03-SiC with High Per-
mittivity and Electrical Resistance.

HE W IIAHYEHYS HE YAG, Al203-SiCollM

T, 33T, onl’, 2092
g

ESC(Electrostatic Chuck) is an essential component in a
semiconductor manufacturing equipment. The ceramic part of the
ESC should have high permittivity and electrical resistance. For the
synthesis of YAG, Al,03-SiC having such properties, we prepared
and analyzed YAG (Yttrium Aluminium Garnet) and Al,03-SiC
with MgO, TEOS and Y,03 as sintering additives. As a result, MgO
and Y,Oj are beneficial for sintering of YAG and Al,O53-SiC having
high dielectric constant and high electrical resistance. The electrical
resistance of the YAG and Al,03-SiC were measured to be 5.9 E16
and 5.1 E15, respectively. The permittivity of the YAG and Al203-

SiC were measured to be 12.3 and 11.5, respectively.
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Effects of Sm,03; on the High Tem-

perature Thermal Conductivity and
Volume Resistivity of Aluminum Nitride
Ceramics

Sm,03 #7171 AIN HIEt 20| 112 E@X
¥l DIXE 9%

EE O JEKY
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P1-G1-53) Highly Sensitive and Selective Detec-
tion of NO, Using Multi-Shelled
WO3; Yolk-Shell Spheres

NP YA LYTIE 08 NAT, DNEY oMY
=2 A 4y

AZY, NS, Yo, oFE

N B

Yolk-shell structures, hollow spheres consisting of a movable core
and multiple shells have recently been highlighted for use in
catalysts, batteries, micro-reactors, and gas sensors because of their
high surface-to-volume ratio, rapid and effective mass transfer via

|| 166 - = A2 LY

thin and semi-permeable shells. Triple-shelled, double-shelled, and
dense WOj5 spheres were prepared by ultrasonic spray pyrolysis and
their NO, gas sensing characteristics were investigated. Triple-
shelled WO5 spheres showed ultrahigh response (resistance ratio =
100 - 49.0) to 50 ppb NO, at 100 — 200 °C and excellent selectivity
over 5 ppm acetone, CO, NHj3, toluene and ethanol, while double-
shelled WO3; and dense WOj3 spheres showed low NO, response.
These results can be contributed to the enhanced gas accessibility of
the yolk-shell morphology with thin and permeable multiple shells.

Highly Sensitive and Selective Detec-

tion of Volatile Organic Compounds
Using Porous Co30,4 Nanospheres
o|g ot

0848 Coz0, 79 DIE2E HEY SIo1E
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MR il

g f71sHES 9REE, 557] 2% 55 frdste A
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Electrochemical Properties of Hollow

Structured Transition Metal Oxide
Aggregates Consisting of Size Con-
trolled Hollow Nanospheres

X717t HojE FPFEC| L= ANE T YE S
B o] |20ty 54

WY, BB, Yen

MR il
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Electrochemical Properties of Hollow

Structured CuO Nanopowder
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Thermal Stability of the Large Strain

Developed in CuO-doped (LixKO0.9-
xNa0.1)NbO; Piezoelectric Ceramics

CuOEPE LixK0.9-xNa0.1N T 4|2t 2 0] AL} H
Plofl CHS 2= 2Py 4

AT, EY, oEIE2, TR, o A

Pnzls |

2KU-KIST Graduate School

The 1.0 mol% CuO-added (Li,K ¢.,Na, ;)NbO3 (L;_ K¢ 9, N)N
ceramics with 0.0 < x < 0.05 were sintered at a relatively low
temperature of 960°C. All the specimens showed the double
polarization versus electric field (P-E) hysteresis loops and the
sprout-shaped strain versus electric field (S-£) curves with a large
strain of 0.14 - 0.15% at 7.0 kV/mm. They can be explained by the
formation of the defect dipole (Pp) between the Cu®" ions and
oxygen vacancies. The aging process was not required to form the
Pp, probably owing to the high orthorhombic and tetragonal
transition temperature. For the specimen with x = 0.0, the double P-
E hysteresis loop changed to the normal P-E hysteresis loop at 75°C
but the double P-E hysteresis loop was maintained at 125°C for the
specimen with x = 0.04. This specimen also showed the sprout-
shaped S-E loop after 10* cycles of electric field of 7.0 kV/mm. The
effect of Li ion on the thermal stability and the fatigue properties for

the (L;KgoxN)N ceramics with 0.00 < x < 0.05 will be
discussed in this work.
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Experimental Observations of Nonli-

near Behavior of Piezoelectric Cera-
mics at Various Electric Field or Siress
Loading Rates and Temperatures
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Highly Sensitive and Multifunctional
Volatile Organic Compound Sensors

Using Monolayer Co30, Inverse Opal
Thin Films

48", OBA", Zhengfei Dai', Y2, AL $2, FT Y2,
BizAl3, ojF L
D=1 e
2Nty

Co30, inverse opal nano-architectures thin films were fabricated
by transferring cobalt solution-dipped polystyrene monolayer, and
subsequent removal of polystyrene templates by heat treatment.

These thin films consisting of periodic pores showed high response

of 112.9 to 5 ppm C,HsOH at 200°C, and significantly higher than

those of other interference gases. Furthermore, the selective
detection of xylene and methyl benzenes could be achieved simply
by switching sensor temperature to 250 and 275°C, respectively,
providing the multi-functional gas detection using a single
chemiresistors. Unprecedentedly high ethanol response and temperature-
modulated control of selectivity to ethanol, xylene, and methyl
benzenes were attributed to highly chemiresistive inverse opal nano-
architectures and the tuned catalytic promotion of different sensing

reactions, respectively.

P1-G1-63) The Effect of Sintering Temperature
and Time on the Growth of Single

Crystals of 0.75(Nag 5Big 5)TiO3 -
0.25SrTiO; by Solid State Crystal
Growth

LE GIA PHAN' J.G. Fisher

Chonnam National University

Piezoelectric materials have widespread applications as sensors
and actuators. Materials in the lead-free (Nay 5Big 5)TiO5 — SrTiO5
system are of interest for use as actuators due to high electric-field
induced strains. Material properties may be further improved by
growing single crystals. In this work, single crystals of composition
75 (Nay 5Bi 5)TiO3 — 25 SrTiO3 (NBT-ST) were grown by solid
state crystal growth on (001) SrTiO; seed crystals. Seed crystals
were buried in NBT-ST powder, pressed into pellets and sintered.
Single crystals of NBT-ST grew on the seed crystals. Single crystal
growth distance, mean matrix grain size and grain size distribution
as a function of sintering temperature and time are presented in
detail.
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Growth of Lead-Free Piezoelectric
0.96(K0.48N00.52)Nb03-0.03[Bi0.5(NG
0.7K0.2Li0.1)0.5]2rO3-0.01(Big 5Nag 5)
TiO3 Single Crystals by Solid State
Crystal Growth

Uwiragiye eugenie’, Farooq Muhammad Umer, Moon Su-
Hyun, 9154, J.G. Fisher

Chonnam National University

(K sNag 5)NbO; (KNN)-based ceramics are promising candidates to
replace Pb(Zr,Ti)O; (PZT) piezoelectric ceramics. However, their
piezoelectric properties are inferior to those of PZT. KNN-based
single crystals show enhanced piezoelectric properties. In this work
we have grown 0.96(Kg 45Nag 52)NbO3-0.03[Big s(Nag 7K 2Lig 1)o 5]
Zr03-0.01(Big sNa 5)TiO5 single crystals by the solid state crystal
growth method. Powder of this composition was prepared by the
mixed oxide method. A <001> or< 110>-oriented KTaO; seed
crystal was buried in the center of the powder, pressed into a pellet
and sintered. A single crystal grew on the seed crystal. The effect
of sintering temperature and time on single crystal and matrix grain
growth were analyzed. Dielectric and ferroelectric properties of the
single crystal were measured.

The Flux Pinning Property Enhance-
ment by Oxide Addition to EuBa,

Cu305_5 Superconducting Films Fabri-
cated by Pulsed Laser Deposition

Pulsed Laser Deposition®| 2|3 ¥4HE EuBa,Cuj
070l &2%E HIIE T8 TN U G£HNFAS

9 Y

YRS, QAN QY
NEHu

We report the superconducting properties of EuBa,Cu307.5
(EuBCO) thin films fabricated by pulsed laser deposition (PLD).
EuBCO is
superconducting wire. According to preliminary results, the undoped
EuBCO films fabricated at 800°C show the best properties when
they are deposited at oxygen pressure of 400 mtorr and distance

a promising candidate for the next generation

between target and substrates of 4.0 cm. Many studies about the

||170 - ot

enhanced property of EuBCO films by BHO or BZO doping are
reported. Since we are motivated by the conclusion, we want to
know how the other material such as Eu,05 can enhance the pinning
property of those films. The EuBCO films undoped and doped both
were fabricated by PLD using KrF (A =248 nm) laser on CeO,
buffered MgO (100) single crystal substrates. Processing parameter
including doping ratio of 0, 2, 5 mol% is systematically varied for
this study. The EuBCO films were characterized by X-ray
Diffraction (XRD), in-plane and out-of-plane textures by XRD,
Field Emission Scanning Electron Microscopy (FE-SEM), and the
Physical Property Measurement System (PPMS) for angular
dependent critical current density(Jc). Consequently, 2mol% doped
EuBCO superconducting films show the best J- properties. Details
will be presented for a discussion. This work was supported by the
Korea Institute of Energy Technology Evaluation and Planning
(KETEP) and the Ministry of Trade, Industry & Energy (MOTIE)
of the Republic of Korea (No. 20131010501800).

Reliubility Test and Fabrication of

Mo,W,_,Si; Ceramic Heater for Ultra-
High Temperature Application
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P1-G1-67) Effect of Synthesis Conditions and

Mn lon Optimizing of K,TiFg:Mn**
Phosphor
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Phase Stability Study of GdBa,Cuj

O;_s for the Nominal Composition
of Gd:Ba:Cu=1:1:2.5inLow
Oxygen Pressures

Ii"e *._'I'.+. '°||1=|—| G dBGzCU307 S == i xﬁ(Gd
Ba:Cu=1:1:25) &8t YOHFP=
oI 1" MEJDH T O|MZ 2 2472 0T
L el
2ENg

We have investigated the phase stability of GdBa,Cu;075
(GdBCO) compound for the
composition of Gd : Ba: Cu=1:1

specimens with the nominal
: 2.5 in low oxygen pressures
(PO;) regime ranging from 1 to 150 mTorr. Since this composition
has been employed for the GABCO coated conductors fabrication
via the reactive co-evaporation deposition and reaction (RCE-DR)
process, an accurate determination of the phase stability boundary of
GdBCO for this off-set composition from GdBCO is prerequisite for
the RCE-DR process optimization since the growth conditions of
GdBCO film can be fully understood. For this study, Gd-Ba-Cu-O
amorphous precursor films were deposited on LaAlO3; (001)
substrates at 200°C by pulsed laser deposition (PLD). As-deposited
amorphous films were annealed at various high temperatures in low
oxygen pressures (PO,) by specialized reel-to-reel tube furnace.
Experimental results reveal that the stability lines of GABCO on the
PO, versus 1/T (K) diagram can be expressed by the equation of
Log PO, (Torr) = 15.01229 — 18,043.5/T (K) in the PO, regime of
1 - 10 mTorr, by the equation of Log PO, (Torr) = 10.08809 — 12,655.6/
T (K) line in the PO, regime of 30 — 150 mTorr, These stability
boundaries of GdBCO for the off-set composition are remarkably
shifted to the lower temperature regions compared with those of the
on-set composition of Gd : Ba : Cu =1 : 2 : 3. Details will be

presented for a discussion.
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Hybrid Composite Based Multifunc-

tional Photoanode for Solar Water
Splitting

HYY ERMNE 28 [(PIs S4E JH3
olo", @R, Y
BT

Solar water splitting has been studied as an alternative energy
harvesting resource. TiO,, Fe,Os3, and WO5 have been widely used
as the photoanode for solar water splitting. TiO, has suitable band
edge position for hydrogen oxidation and oxygen reduction.
However, there is a limitation to absorb wide range of wavelength
due to its wide band gap. Fe;O5 and WO; have relatively small
band gap suitable for absorbing longer wavelength. In this study, we
optimized the band gap of photoanode by controlling its
microstructure and mixing ratio of composite for higher efficiency
of solar water splitting. The oxygen evolution reduction (OER)
catalysts are added to enhance the electrochemical oxidation of
water to O, in the dark and shift the photocurrent onset to the
negative direction. When OER catalysts were introduced to the
composite electrode, the overall photoelectrochemical performance

is improved.

P1-G1-70) Synthesis, Characterization and Opti-

cal Properties of InP/ZnSe/ZnS Quan-
tum Dots
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P1-G1-71) Photoluminescence Propertise of Stron-

tium Aluminate System Phosphor
Using Mn4+/Me2+ Me2+= Be2+' M92+,
CaZ*, Bc12+) Active Element
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P1-G1-72) Comparative Study of the Optical

Properties of YAGG:Ce Phosphors
with Different Fluxes

o] ME YAGG:Ce YYH2 FoX 54 Hlul

2092, 3oz
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P1-G1-73) Photoluminescence Properties of Oxy-
nitride/Nitride Phosphors Synthesised
via Silicate Precursors
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P1-G1-74) Effects of Fluxes on the Morphological

and Optical Properties of Y3(Al,Ga)s
0O;,:Ce Phosphors

%ngl -Ll"e'ol Y3(A|,GO)50'|2CG @%I'HQI %!l' EHOII
OiXes 8%
0", HYT,
or= oo gl

CHE:

The Ga>'-substituted YAG:Ce phosphors (Y3(A1,Ga)5012:Ce3+,
YAGG:Ce) were successively synthesized by a solid-state reaction
with various fluxes such as AlF3, BaF,, H;BO5 and NaCl, and their
optical performances were investigated. It was observed in the PLE
spectra that there is a strong absorption in the near-UV to blue
spectral region. The obtained PL spectra exhibited green emission of
YAGG:Ce phosphors, in the wavelength range of 477 to 750 nm,
peaked at 530 nm, based on the 5d-4f transition of Ce>". The
luminance and morphology of YAG:Ce phosphors were varied in
accordance with the fluxes and the content of them. The most
effective flux for high luminance was the mixture of H;BO5 and
NaCl, whereas the mixture of H;BO5 and BaF; is the most effective
flux in particle growth.
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P1-G1-75) Single VO, Nanowire with Switching

Controlled by Self?Heating
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P1-G1-76) Strain Properties of BigsNag 5TiO3-

SrTiO3 Lead-free Piezoelectric Ceramics
Near Normal-Relaxor Ferroelectric
Crossover

Fri-2%Y LA YOl FAAM BigsNags
TiO3-SITiO; P 1M Hi2fy Ao MY E4

OJAIN", Hoang Thien Khoi NGUYEN, Thi Hinh DINH, Trang
An DUONG, 73¥9|, 33¥, 42
AL S|

It has been reported that of (1-x)BijsNagsTiO5-100xSrTiO5
(BNT-ST) forms
pseudocubic around x = 0.26-0.28, showing a large normalized
strain of 488 pm/V [1, 2] at 6 kV/mm, respectively. To further
understand the strain properties of ST-modified BNT ceramics, (1-

a phase transition from rhombohedral to

||174 - ot

x)BNT-100xST composition with x = 0.20, 0.22, 0.24, 0.26, 0.28 and
0.30 were prepared by a conventional mixed oxide route. The
powders were sintered at 1150°C for 2 h. The electrostrain measured
at 4 kV/mm of BNT-ST system was increased from 0.057% for
20ST to 0.23% for 26ST and then decreased to 0.078% for 30ST.
The 26ST exhibits very high normalized strain of d*3 3 = 560 pm/
V even at 4 kV/mm, which is higher than those of previous reports
on BNT-ST ceramics and is regarded as a promising candidate for
actuator application.

P1-G1-77) Electrostrain Properties of Big 5sNag 5

TiO3-SrTiO3-LiNbO3; Temary Ceramics
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P1-G1-78) Effects of CuO Doping on the

Sintering Behavior and Piezoelectric
Properties of Big5Nag 5TiO3-SrTiO3
Ceramics

BiosNGosTiO3-SrTiO3 11|E|'Elﬁ° -téj'l% ¥ gl’EE
4ol 8 Cuo =B BY

O|A|M", Trang-An DUONG, Hoang-Thien-Khoi NGUYEN,
Thi-Hinh DINH, 29
AL S|

Lead-free piezoelectric ceramics having compositions of (1-
x)Bij sNaj sTiO3-xSrTiO3, abbreviated as BNT-ST100x with x =
0.22, 0.24, 0.26, 0.28, and 0.30, were synthesized by a conventional
solid state reaction method. These ceramics need sintering
temperatures higher than 1150°C for enough densification. In order
to lower the sintering temperature, this study attempted to add
1%mol CuO as a sintering aid. The specimens were sintered at
temperatures of 950°C - 1050°C. The optimum sintering condition
was found to be 1000°C for 2 hours in terms of piezoelectric
dielectric, and electrostrain

properties. The crystal structure,

properties will also be presented.

P1-G1-79) Properties of GaN Film Grown on

AIN/PSS Template by Hydride Vapor
Phase Epitaxy
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P1-G1-80) Growth of Single Crystals of BaFe;,

O;9 by Solid State Crystal Growth

JG. Fisher*, SUN HENGYANG, Young-Geun KOOK, Joon-
Seong KIM

Mghiotul

Single crystals of BaFe;,0;q¢ find applications in microwave
devices due to their narrow ferromagnetic resonance line widths and
high magnetic anisotropy fields. Single crystals of BaFe|,0;9 are
grown by top seeded solution growth and floating zone growth, but
these methods require expensive equipment. In the present work,
single crystals of BaFe|,09 are grown for the first time by solid
state crystal growth. Seed crystals of BaFe ;09 are buried in
BaFe ;019 + 1 wt. % BaCO5 powder, pressed into a pellet and
sintered at temperatures between 1150-1250C for 20 hours. A single
crystal of BaFe;;019 grows on the seed crystal. Sample
microstructure, chemistry and structure are examined with Scanning
Electron Microscopy, Energy Dispersive Spectroscopy and micro-
Raman scattering.

Development of High Power (400W)
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Microwuve Dielectric Properties of

Ni-based Ceramics/Polystyrene Com-
posites

NiE |22 2 Bt N2t 2 /Z 2 2 E[3 529 00|13

Zyoieru

The type and content dependence of NiTa,Og, NiTiO; and
NiMoO, (Ni-based) ceramics on the dielectric properties of Ni-
based ceramics/Polystyrene (PS) composites were investigated as a
function of frequency. Good frequency stability on the dielectric
constant (K) and dielectric loss (fand) of composites were confirmed
at microwave frequency. The K and tand of composites were
increased with the ceramic content. NiTa,Og/PS composites were
showed the good dielectric properties (higher K and lower tand)
among Ni-based ceramics/PS composites. To predict the effective K
of composites, the different theoretical models have been employed
and the results were compared with the experimental K. The tand of
composites was affected by the relative density. The temperature
coefficient of resonant frequency (7CF) was dependent on the

crystalline fraction of composites.

P1-G1-83) Effects of Multilayered Structures on

Dieledctric Properties of MgTa,0O, and
MgMoO,/PTFE Composites

MgTa,0,2t MgMoO,,/PTFE E2H|2| S REH° O|X]
£ 05 X2 9%
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EEL R
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Effects of multilayered structures on the microwave dielectric
properties of composites of polytetrafluoroethylene (PTFE) with
ceramic fillers of MgTa,Og and MgMoO, were investigated as a
function of ceramic content. Dielectric constants (K), dielectric

losses (tand), and temperature coefficients of resonant frequency

[|176 - =AMLY

(TCF) of the 0-3 type composites were found to depend on the type
and amount of ceramic material. Multilayered 2-2 type composites
with 0.2 ceramic volume fraction (V) showed strong dependence of
tand on multilayer structures. This was due to strain differences
between different layers in the multilayered 2-2 type composites.
Several theoretical models were employed to predict the effective K
of the composites and were compared with experimental data.
Typical results of K=3.53, tand =1.75 x 103, and TCF=-3.49 ppm/°C
were obtained for a triple-layered (middle MgTa,Og) 2-2 type

composite with 0.2 ¥y of ceramic.

P1-G1-84) Dielectric Properties of Mg-based

Ceramics/Polypropylene Composites
at Microwave Frequencies

Olo| A2 0k [0l Mg 7|HHO 2 Bt Hatmc
/ERSEEA 2HHC| QNSY

wyE", Y
LENCERET:
SRR ez

The effects of volume fraction and type of Mg-based ceramics
(MgTa,O4, MgNb,0O¢ and MgTiOj3) on the dielectric properties of
Mg-based ceramic/polypropylene (PP) composites were investigated
as a function of frequency. At a frequency range of 107 Hz to 10°
Hz, the dielectric permittivity (¢'") and dielectric loss (tan ) of
composites showed good frequency stability. The effective medium
theory (EMT) model was applied to predict the effective dielectric
permittivity of the composites. With increasing ceramic content, the
e"" of the composites increased while the resonant frequency
decreased. The resonant frequencies of the composites were in good
agreement with theoretical values modified by the porosity of the
composites. The frequency dispersion behaviour of the complex
dielectric permittivity and temperature coefficients of resonant
frequency (TCF) of the composites were also discussed.
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Dieleciric Properties of MgTa,04

and MgTiO3/Polypropylene Composi-
tes

MgTa,0,2 MgTiO;/ES|Z S LA H8tH 0 JHEY
WY1, Ug42, AW

ENCE BT

2371t

The effects of the type and amount of ceramics on the dielectric
of MgTa,O4 and/or (PP)
composites as a function of frequency were investigated. With

properties MgTiO5/polypropylene
increasing frequency from 1 to 9.4 GHz, the dielectric constant (K)
of the composites did not change, while the dielectric loss (tand)
increased. Further, K, tand, and the temperature coefficient of
resonant frequency (7CF) of the composites were affected by the
type and amount of ceramics. For composites with 0.5 volume
fraction (V) of ceramics, tand was dependent on the degree of
crystallinity of semi-crystalline PP. Several types of theoretical
models were employed to predict effective K values for the
composites and the predicted values were compared with
experimental data. Good dielectric properties for K = 8.85, tand =
1.54 x 103, and TCF = 2.04 ppm/°C were obtained for PP
composites with 0.125 Vy of MgTa,Og and 0.375 ¥y of MgTiO3 at
7.3 GHz.

P1-G1-86) Microwave Dielectric Properties of

(Cay.xMg,)SiO3 Glass-Ceramics

(Ca;_,Mg,)SiO; 2F2 REI0| Dio|A2T SEEY
YR, UGL2, RYYT

R/ R Bt

E:lllu e

The microwave dielectric properties of (Ca; Mg,)SiO3 (0.2 < x
their
of heat-treatment

< 0.6) glass-ceramics
crystallization behaviour as

were investigated based on
a function

temperatures from 800 °C to 1000 °C. With increasing Mngr content

(x), the crystalline phases of the heat-treated specimens changed
from wollastonite (CaSiOs) to diopside (CaMgSi,Og). For the same
composition of heat-treated specimens, the degree of crystallization
of wollastonite decreased and that of diopside increased with
increasing heat-treatment temperature. The quality factors (Qf) of
the heat-treated specimens were dependent on the amount of glass
remaining after crystallization. However, the dielectric constants (K)
and the temperature coefficients of resonant frequency (7CF) of the
heat-treated specimens did not change significantly with the glass
content. Good microwave dielectric properties with values of K =
7.15, Of = 40,932 GHz, and TCF = —15.98 ppm/°C were obtained
in (Ca;_Mg,)SiO; glass-ceramics with x = 0.4 that was heat treated
at 900 °C for 3 h.

P1-G1-87) Magnetic Properties of Iron Powder

with Phosphoric Acid and Oxide
Coating
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P1-G1-88) Polymeric Mold Soft-Patterned Metal

Oxide Field-Effect Transistors: Critical
Factors Determining Device Perfor-
mance

A

R YT

In this study, we clarify the heretofore unrecognized origin of
limited device performance in polymeric mold soft-patterned oxide
transistors, with a model experiment based on the micro molding in
capillary (MIMIC) method. In order to elucidate the chemical
influence of precursor solutions, three kinds of representative
precursor solutions, which undergo the characteristic synthetic
pathways of a conventional sol—gel reaction, combustion chemistry
reaction, and chemical additive mediated reaction, are employed.
Through the comparative study in terms of device performance, in
conjunction with the spectroscopic, microscopic, and rheological
analyses, it is suggested that the gradual solvent evaporation in
structurally confined polymeric molds triggers the additional
sluggish chemical reaction unlike the case of evaporation free, semi-
solid involved other patterning methodologies, resulting in the
significant degradation of device performance.

P1-G1-89) Magnetoelectric Properties in Bi doped

Nickel Ferrites

Man-Jin Kim,"" Jae-Hyeon Cho," Byung-Yul Choi,' Jungho
Ryu,? Younghun Hwang,! Wook Jo!
Ulsan National Institute of Science and Technology

ZKorea Institute of Material Science

Nickel ferrite (NiFe,O4, NFO) is a typical soft magnetic material,
which is one of the most attracting materials with a spinel-type
structure, due to their magnetoelectric coupling and potential
applications in a wide range of magnetoelectronic components and
devices (e.g., sensors and actuations). NFO is an inverse spinel
structure as a typical soft magnetic material, where /81 of
tetrahedral sites are filled with a half of Fe>" ions; thus, Ni*" ions

[|178 - =AMLY

and the remaining Fe>" ions co-occupy the octahedral sites, leaving
much room for incorporating foreign cations into the remaining
tetrahedral sites. On the other hand, bismuth ferrite (BiFeO3, BFO)
is one of the most important single phase multiferroic materials due
to their high electrical resistivity, low magnetic and dielectric losses.
According to the previous reports, substituting or doping a small
amount of bismuth changes the magnetic and the electrical
properties significantly without altering the mother inverse spinal
structure of cobalt ferrite highly likely due to the empty tetrahedral
sites. Inspired by the success in bismuth-doped cobalt ferrite, in this
paper, we studied the effect of the degree of bismuth occupancy over
empty tetrahedral sites, i.e., NiBiFe, 04 (where x = 0.00 to 0.3),
in relation to the magnetoelectric properties.

Role of Non-Stoichiometry on the

Magnetoelectric Properties of NiFe,
O, Ceramics

Jae-Hyeon Cho,'* Man-Jin Kim,! Byung-Yul Choi,' Jungho
Ryu,? Younghun Hwang,! Wook Jo!
Ulsan National Institute of Science and Technology

ZKorea Institute of Material Science

Ferrites have attracted considerable attention because of their
interesting magnetic and electrical properties with chemical and
thermal stabilities. Among these ferrites is the nickel ferrite
(NiFe,O4, NFO), which has extensively studied recently in a variety
of applications such as spintronics, gas sensors, lithium ion batteries,
and magnetostrictive devices. The NFO is basically an inverse
spinel, in which the magnetic moment of Fe*" ions residing in the
tetrahedral sites are canceled out completely by that of the Fe** of
the equal amount in the octahedral sites. This means that the
magnetic moment of NFO comes solely from Ni%* jons in the
octahedral sites. Therefore, many studies have been performed to
disturb the given situation. The most common practice has been to
fill up the remaining tetrahedral sites with foreign ions of a different
magnetic moment. Here we present a new way to achieve the goal
at a more fundamental level by introducing non-stoichiometry into
the system, especially by generating oxygen deficiency. The results
and discussion on the current work will be presented.
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Effect of Sintering Atmosphere and

Calcination Temperature on the
Sintering Behavior of BZY
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des, AE = Alkali Earths) Oxygen
lonic Conductor with a Melilite-Type
Structure
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A pure oxygen ionic conductor with high ionic conduction is a
very interesting subgroup of the ionic conductors since it has been
a key material for electrochemical applications such as the solid
electrolytes of solid oxide fuel cells (SOFCs), oxygen pump devices,
oxygen permeation membranes, and energy conversion devices.
Melilite-type La;,Sr;_yGa;074( s (LSG) has been reported as a
pure ionic conductor showing high conductivity approaching to
8x107 S/cm at around 800°C by X. Kuang et al. LSG includes

interstitial oxygen ion to compensate for the excess charge from the
La/Sr ratio, and its effective ionic conductivity originates from the
intrinsic flexibility of the structure allowing considerable local
relaxation and changes in Ga coordination from GaO, tetrahedron
to GaOs trigonal bipyramid. After the report, many studies on the
melilites have been followed. All of melilites showing effective
ionic conduction however are limited Ga-based LnAEGaz;0;
structures. Here, we present a new pure oxygen ion conductor, Ge-
based LnAEGe, 0. This is the first example showing that Ge also

contributes to oxide ion migration in melilites.

Densification and Electrical Properties

of In;O3 Doped Gdg.1Ceq 901 95
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Introduction of Ni Based Catalyst to

Advanced Anode for Direct Hydro-
carbon Utilization of Intermediate
Temperature Solid Oxide Fuel Cells

2 ASNXQ XF oL AR g2 B LA
20| Z0j2 H8

JROpT”, AT, MNY2, LY

PREERlEt

25|yt

There is an ever-increasing demand for Ni-free anode with the
heightened concern about direct utilization of hydrocarbon fuel.
Recently, PrBaMn, 05, ;(PBMO) layered perovskite was reported as
a promising anode material with excellent performance and long
term stability in H, and hydrocarbon as the fuel. However anodes
are still responsible for the large part of total resistance, while
cathodic loss was reduced significantly. In this regard, Ni-M alloy
catalyst (M = Ni, Co, Cu, and Fe) are applied to the advanced
anode, PBMO, for further enhancement of catalytic activity toward
fuel oxidation. This investigation demonstrates the carbon tolerance
and the catalytic effects of Ni-based alloys, such as Ni, NiCo, NiCu,
and NiFe under H, and propane (C3Hg) fuel.

Understanding the Conductivity Degra-

dation Mechanism of Er,O3-Stabilized
Bi,O;

Er,0;3 9P 2 Bi 0, 0| MEHQ| O| 2 HEE @2t |7
ojsy @1

29°, ojye

SRR E

The erbia-stabilized bismuth oxide(Bi; ¢Ery 403, ESB) exhibits
the remarkable ionic conductivity at lower temperatures below 700°C
(e.g., ~ 0.3 S/cm at 700°C). However, it experiences the conductivity
degradation on extended annealing below 600°C. In order to
examine this phenomenon, we investigated the crystallographic
structures of ESB during the prolonged annealing over 400h using
the X-ray diffraction technique. The results showed that the initial
cubic phase of ESB was mostly transformed into the rhombohedral
phase within first 100 h. At the same time, we observed that there
was the discrepancy in time constant between the phase
transformation (65 h) and the conductivity degradation (52 h). This
discrepancy is possibly attributed to the additional degradation
mechanism of the ESB conductivity caused by the order-disorder
transition of the oxygen sublattice, which is evidenced by decrease

in the activation energy after annealing.
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Investigation of Lag ¢Srg 4Cog.oFeq g

O35 (LSCF) Degradation for Solid
Oxide Fuel Cell Cathodes

AHURAE ARHX §713 £M Lag ¢Srg.4Cop 2Feq 8
O35 (LSCF) & €3t 313

HITQL, O yE

7 S0 a ¥

Solid Oxide Fuel Cells (SOFCs), which can convert chemical
energy to electrical energy directly, are promising technologies due
to their high energy efficiency, fuel flexibility and low emissions.
The La,Sry.«CoyFe; O35 (LSCF) has been attracted as a cathode
material for SOFCs because of its high electronic and ionic
conductivities. However, one of the major concerns of LSCF is the
degradation during the long-term operation. Currently, Sr
segregation has been reported as one of the major reasons for the
LSCF degradation. In this study, we investigated the degradation of
LSCF

Microstructures, surface exchange properties and electrochemical

samples during the prolonged annealing (> 100 h).
performances of LSCF cathodes were analyzed. In addition, to
identify Sr segregation on the LSCF surfaces, the chemical
composition analysis was performed. In this presentation, we will
discuss the effects of Sr segregation on LSCF degradation and

electrochemical performances will be discussed.
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Synthesis of Bimodal Powder to Con-

trol the Sintering Behavior of Gado-
lina-Dope Ceria (GDC) for Solid
Oxide Fuel Cells (SOFCs)
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The Effect of Fe Doping on Layered
YBag_5Srg 5C0,05.. 5 Perovskite Cathodes

for Intermediate Temperature Solid
Oxide Fuel Cells
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Many researchers have recently focused on layered perovskite
oxides LnBaCo,0s5,5 (Ln=La, Pr, Nd, Sm, Gd and Y) as cathode
materials for solid oxide fuel cells due to their much higher chemical
diffusion and surface exchange coefficients compared to those of
ABOj-type perovskite oxides. Herein, we study the catalytic effect
of Fe doping into YBag 5Srj5C0,05,5 on the oxygen reduction
reaction (ORR) and investigate the optimal Fe amount through the
analysis of the structural characteristics, electrical properties, and
electrochemical performance of YBag 5Sry5Co,y (Fe,Osi5 (x=0,
0.25, 0.5, and 0.75). The optimal amount of Fe substitution was
assessed as YBa sSrj5Coq 75Fe) 250545, showing the highest
maximum power density (1.572 W'cm'z) at 600°C with other
samples also exhibiting high power density over 1.3 W-cm™2. The
results suggest that YBag 5SrsCoq 75Fe) 5055 is a promising
cathode material for intermediate-temperature solid oxide fuel cells
(IT-SOFCs).
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Co-Electrolysis on SOFC Cell
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Electrochemical Properties of BaZrg g

Y0.203.5 by Solid State Reaction
Sintering
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P1-G2-13) Study of Charge Transport Proper-
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Defect Chemistry Analysis of BaZr,
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Oxidative Coupling of Methane by

Using Oxygen lon Conducting Mem-
brane
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P1-G2-17) Thermal Cycling of SOFC under
Various Condition
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Evaluution of Sintering Behaviors

and Electrochemical Performances
of CuO-GDC Electrolyte for Inter-
mediate Temperature Solid Oxide

Fuel Cells
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Effects of Copper on Shrinkage and

Performance of Solid Oxide Fuel
Cells and Low Temperature Co-
Firing
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The 8 YSZ (8 mol % yttria-stabilized zirconia) electrolytes doped
with Cu contents fabricates densified electrolyte and increases the
performance of Solid Oxide Fuel Cells (SOFCs). The YSZ
electrolyte doped with 100 ppm Cu shows the high ionic conductivity
as 0.0196 S cm’!, maximum power density as 0.5103 W em and
the highest open circuit voltage (OCV). The YSZ electrolyte with
100 ppm CuO shows better sinterability and ionic conudctivity than
pure YSZ electrolyte and it enhances the structural and electrical
properties. According to these results of enhancing the sinterability
and ionic conductivity, co-firing process was developed by addtion
of 5000 ppm Cu to the YSZ electrolytes and anodes at 1250°C. it
is significantly lower than conventional multi-step process with high
sintering temperature above 1500°C. It enchances the sinterability at
1250°C by adding 5000 ppm Cu and co-fired cells with one- and
two-step shows reasonable OCV value of 1.016 V and 1.011 V.
Maximum power density of two-step cell with 0.71 W-cm™ at 850°C
which was similiar value compared to conventional cell but the on-
step cell has low miaximum power den sity with 0.14 W-cm™.
Fabrication of insulating phase at the interface of LSM and YSZ and
low porosity above 1200°C and it cause to degrade the performance.
As a result, the cathode should be improved to be stable at 1250°C

or co-firing temperature should be reduced below 1200°C

AN GOy - 185 ||
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Phase Stability of Lag ¢Srg 4Feq.,Sc,

O3_s and Electrical Characteristic for
SOFCs Ceramic Interconnector
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Measurement of Chemical Potential

in Yttria Doped Barium Cerate Elec-
trolyte as a Function of Thickness
and Configuration Using Embedded
Reference Electrodes
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The correlation between internal chemical potential, and

durability of anode-supported BCY (yttria-doped barium cerate)

[|186 - =MLY

electrolyte cells, was investigated as a function of electrolyte
thickness. Internal hydrogen and oxygen chemical potentials were
measured on thin (~ 10 um) and thick (~50 um) BCY electrolyte
using an embedded Pt probe. As the electrolyte thickness decreased,
the internal chemical potential became dominated by the gases
surrounding the cathode, indicating that the thin BCY cell may be
vulnerable to water vapor produced at the cathode during operation.
Constant-current tests were conducted on a thin (~ 10 um) BCY
electrolyte cell with a BCY + LSCF ((La,Sr)(Co,Fe)O5_5) cathode,
and a thick (~35um) BCY electrolyte cell with a BZY (yttria-
doped barium zirconate) + LSCF cathode, under positive and
negative voltage conditions. Consistent with the results of the
internal chemical-potential measurements, the former showed a
significant rate of degradation due to changes in BCY composition
in the electrolyte and cathode, while the latter showed much better
durability, regardless of the sign of cell voltage. Thus, the present
work shows the effect of BCY electrolyte thickness and selection of
cathode material, on the durability of BCY based cells, in terms of

their internal chemical potential.

Characterization of the H,O and CO,

Splitting Kinetic Properties of Laj_,
Sr,MnO;

La;,Sr,MnO; EE& °|85 CO,, H,O BjHIg 2 Ht
SEEEN EY AT
UATT, FOH

eGP

Synthesis of fuel gas by solar-driven two-step thermochemical
cycles using metal oxide reduction reactions is arising as an
attractive technology to produce H,, CO and syngas, which can be
used for generating a transportable and dispatchable chemical fuel.
The state-of-the-art material CeO, (ceria) shows extraordinary
performance in these reactions, but extremely high reduction
temperature to achieve proper amount of oxygen non-stoichiometry
is impeding the reactor design and operation. Perovskite oxides are
getting discovered to avoid this problem, and La;_,Sr,MnOj3 is now
in demand. In this study, we characterize the CO, and H,O splitting
kinetics of this material using Electrical Conductivity Relaxation
(ECR) method. The rate limiting step is clearly identified by
measuring chemical diffusion coefficient (Dcypen,) and surface
reaction constant (kg), and the trend of reaction kinetics associated
with Sr content is characterized.



P1-G2-23) The Effect of YSZ/ESB Bilayered Elec-
trolytes on the Interfacial Resistance
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The erbia- stabilized bismuth oxide (ESB) is a good candidate for
the ionic conducting phase in composite electrolytes and cathodes
due to its high ionic conductivity at lower temperatures below
700°C. Besides, ESB has been reported to be associated with
LSM-based cathode

temperatures (450 ~ 700°C) due to improved reaction rate of oxygen

enhancing the performance at lower
ion incorporation at cathode/electrolyte interface. In this study, we
developed SOFCs consisting of thin and dense ESB-YSZ bilayered
YSZ electrolytes on Ni-YSZ anode-supports, combined with nano-
structured LSM-ESB composite cathodes. The effect of YSZ/ESB
bilayered electrolytes on the interfacial resistance at the cathode and
electrolyte interface was investigated by impedance spectroscopy.
Furthermore, 1-V characterization was carried out to evaluate the

performance of YSZ/ESB bilayered electrolyte SOFCs.

Electrochemical Properties of Ni-

Free Anode Materials for Intermediate

Temperature-Solid Oxide Fuel Cells
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Durability Study of Solid Oxide Fuel

Cells under Various Electrical Load
Stresses
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Durability of Ni-Ce/Al,0; Methane

Steam Reforming Catalysts by Infiltira-
tion
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P1-G2-27) Application of Ni, GDC for Impro-

ved Catalytic Activity of Lags Srgg
TiO3-Based Nanocomposite Anodes
for Solid Oxide Fuel Cells
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A Study on the Growth Process of
Electrochemically Deposited Ceria
Thin Film for Solid Oxide Fuel Cell
Electrodes
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The performance and lifetime of solid oxide fuel cells are
critically determined at the surface of electrodes. Much of recent
interesting research involves nanoscale architecturing of electrode
structures through various surface modification methods. It has
become recognized that the incorporation of ceria (CeO,) into
conventional SOFC anodes have considerably improved electrode
performance given its high mixed ionic electronic conductivities and
Cathodic

electrochemical deposition (CELD) is an efficient, low-temperature

inherently high activity for fuel electro-oxidation.
growth method for ceria layers onto composite electrodes with
various morphologies. We investigate the growth process of
electrochemically deposited ceria thin films on Ni by a combination
of chronoamperogram and in-situ analysis of weight change to find
out key factors determining the morphology of coating layers, and
eventually SOFC anode performance and stability. Based on
understanding the growth process, key deposition parameters will be
discussed.



TAESE

Syihesis and Characterization of

Nanocrystallized Ytiria Stabilized Zirco-
nia Powders for Low Temperature
Processable Solid Oxide Fuel Cells
(SOFC)
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Microsiructure Effect on the Redox
Stability of Ni-YSZ Anode Materials
for Solid Oxide Fuel Cells
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In general, Ni-YSZ is the most commonly used anode material for
solid oxide fuel cells (SOFCs). Ni-YSZ has many advantages such
as high catalytic activity for H, oxidation and high electrical
conductivity but exhibits various types of degradation such as sulfur
poisoning, carbon deposition, and poor redox stability. Especially,

Ni-YSZ anodes still suffer from re-oxidation due to sudden

interruption of fuel and sealing problem like leakage. When exposed
in oxidizing atmosphere, Ni-YSZ experiences large volume change
because of the oxidation of Ni, which leads to cracks on the
In this study, the

microstructure effect on the redox stability of Ni-YSZ as an anode

electrolyte and destruction of the cell.

material has been investigated. Based on X-ray diffraction (XRD),
both mean crystallite size and lattice strain of Ni were calculated by
Scherrer’s equation and Halder-Wagner method, respectively. The
morphology of Ni-YSZ was confirmed by scanning electron
microscope (SEM). The both porosity and pore size of Ni-YSZ was
measured by mercury porosimeter. The ratio of length change was

measured using dilatometer.

Grain Optimization by the Modified

BCZY Electrolyte for Enhanced
Proton-Conducting Fuel Cells

Modified BCZYE § 8 Grain {H2IQ Z2EE M- Y
ARNXQ Y58
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oot

Among the proton conductors, BaCej..,Zr, Y, 035 (BCZY)
which is compromised between BCY and BZY have been
extensively studied by various authors. Recently, most researchers
have still worked on how to improve the overall properties of BCZY
electrolyte. From the previous results, it was identified that the
reason of low conductivity of BCZY is highly resistive grain
boundary, which is mainly related to the poor sinterability.
Generally, it is very difficult to enlarge the grain size of BCZY, and
thereby the grain boundary length per unit volume is unnecessarily
large, which disrupt the proton movement. In this work, we study
a possible way to reduce the total ohmic resistance using the
modified BCZY powders of which microstructures is formed by a
layer of BCY on surface of BZY, similar to a core—shell structure.
Our suggested modified structures is a compositionally optimized
model, that the BCZY powder is originally surrounded by BCY
exterior, so the crystalline-necking and grain growth will occur more
easily. The single cell with modified-BCZY electrolyte was
successfully fabricated with the electrostatic slurry spray deposition
(ESSD) technique. Morphologies of single cell were observed by
scanning electron microscope. Performance evaluation was carried
out at temperatures of 550 - 700°C with humidified hydrogen (~ 3%
H,0) and air used as the oxidant. Electrochemical properties of the
BCZY cells were studied by AC

spectroscopy in wet N, atmosphere.

symmetrical impedance
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Self-Released Ni Nanoparticles on
GDC Based Anode for Low Tempera-
ture Solid Oxide Fuel Cells
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Anode-supported solid oxide fuel (SOFCs)

significant modification of microstructures in order to minimize the

require

anodic polarization especially at the interface of anode/electrolyte.
Various research groups have investigated anode functional layers
(AFLs) in the direction of deceasing size of Ni catalyst however
serious degradation problem still occurs due to gradual coarsening
of Ni particles. Herein in situ grown nickel nanoparticle onto the
surface of fluorite oxide is demonstrated employing gadolium-nickel
GNDC) by
annealing. GNDC powders were synthesized via a Pechini method

co-doped ceria (Gdg,.4NiCej 50,5, reductive
while maximum doping ratio of Ni into the ceria was defined by X-
ray diffraction. Subsequently, NiO-GNDC composite were screen
printed on the both sides of yttrium-stabilized zirconia (YSZ) pellet
to fabricate the symmetrical cells. Electrochemical impedance
spectroscopy (EIS) showed the polarization resistance was decreased
when it was compared to conventional Ni-GDC anode and this
effect became greater at lower temperature. Ex situ microstructural
analysis using scanning electron microscopy after the reductive
annealing exhibited the exsolution of Ni nanoparticles on the fluorite
phases. The influence of Ni contents in GNDC on polarization
characteristics of anodes were examined by EIS under H,/H,O
atmosphere. Finally, the addition of optimized GNDC into AFL
dramatically enhanced cell performance of anode-supported coin
cells.

P1-G2-33) Steam Concentration Effect on Car-

bon Deposition of Ni-YSZ Cermet
Anode for Solid Oxide Fuel Cells
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Solid oxide fuel cells (SOFCs) are high temperature electro-
chemical conversion devices that oxidize the chemical fuel to
produce electricity. Because of its fuel flexibility, high efficiency,
and negligible pollutant, the SOFC is regarded as one of the most
promising solutions for environment benign future power generation
technology. One of the key issues concerning to the state-of-the-art
anode such as Ni-YSZ is the degradation and poor durability with
humidified hydrocarbon fuel. In this regards, the formation of
various carbons on Ni-YSZ cermet anode during the steam
reforming process with low steam concertation has been studied.
The carbon formation in the Ni-YSZ anodes was investigated by
EDXA and FE-SEM. The quantitative and qualitative analysis of
carbon formation were also analysed by Raman spectroscopy and
thermogravimetric analysis (TGA). Finally, the effect of steam
concentration on the formation of crystalline and amorphous carbon
has been studied in details

Fabrication of Tubular YSZ Layer by

Atomic Layer Deposition for Solid
Oxide Fuel Cells

AHMOE
4 *

TSl

AR WX § Tubular YSZ HlO]°] HIE

ox pgd
lo

[ETY

Fabrication of Yttria-stabilized Zirconia (YSZ) nanotubues (NTs)
by atomic layer deposition (ALD) into ordered anodic aluminium
oxide (AAO) templates is reported. The YSZ NTs have a high
aspect ratio of more than 120 with about ~ 110 nm in diameter and
~ 14 um in length. The report introduces a fabrication methodology
based on a template partial etching technique for Pt/YSZ-NTs/Pt
membrane electrode assembly (MEA) structures which is an
important methodology toward achieving mechanical stability of
YSZ-NTs MEAs with an ultra-large surface area. The resulting
YSZ-NTs MEAs show a 7mm in diameter with a roughness factor
of ~2. Area specific resistance (ASR) up to 1.84 Qcm? was
measured at 400°C using H, as fuel.
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Impedance Spectroscopy Zr-Doped

Y,03 Transparent Ceramics at High
Temperature
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Zr-doped yttria transparent ceramics fabricated by vacuum pre-
sintering at various temperatures ranging from 1650 to 1800°C
combined with a post-hot-isostatic pressing (HIP) treatment were
provided by KIMS [L. Gan, Y.-J. Park, H. Kim, J.-M. Kim, J.-W.
Ko, J.-W. Lee, Ceram. Int. 41 (2015) 9622]. Impedance of these
yttria transparent ceramics is too high to be measured using a
conventional LCR meter at temperatures as high as 800°C. The
samples were thus heated up to 1300°C using a high temperature hot
stage with electrical connection (TS1500, Linkam, UK) and the
impedance was measured by an FRA which allows the
measurements of high impedance up to 10" Ohm (Novocontrol
Alpha-analyzer, Germany). Characteristic high frequency dispersion
for ionic conductors with high concentration of mobile charge
carriers is evidenced. The mixed conduction characteristics are
indicated in the low frequency behavior. The electrical properties
will be discussed in comparison with previous reports.

AC Characterization of Dual-Phase

Composites for Oxygen Transport
Membranes and Solid State Electro-
chemical Cells with Electron Blocking
Electrodes
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membranes (OTMs) may be the only
technology for the production of pure oxygen at low-cost and high

Oxygen transport

efficiency. In collaboration with KIER, the present study aims to
develop the high performance oxygen transport membranes by
various electrochemical characterizations. In this study GDC solid
electrolytes and the composites with LSM or LSCF in various

volume percents were prepared by ball-milling of powders, shaping
and sintering, which can be compared with the tape casting method
employed by KIER. The microstructure was examined by SEM-
BSE. For the GDC single phase and the composites near and below
percolation threshold composition, AC response was measured over
the wide temperature range. GDC-LSM composites exhibit a high
middle-frequency impedance in contrast to the case of GDC-LSCF.
The absolute overall conductivity magnitude may be quantitatively
related to the membrane performance. The effects of percolation
network are also indicated in the high and frequency-dependent
dielectric constants. Hebb-Wagner cells of composite membrane
samples with 20 vol% of LSM co-sintered with GDC layers on both
sides which block the electron transport in the composites were
prepared by KIER. Preliminary AC characterization over wide
temperature range clearly indicated GDC response at high frequency

and additional mid-frequency responses.

P1-G2-37) High Temperature Van Der Pauw

Method for Disk Ceramic Pellets
above Percolation Threshold Com-
position for Dual-Phase Oxygen
Transport Membranes
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In this study composites of LSM or LSCF and GDC in various
volume percents as well as pure LSCF and LSM were prepared. The
microstructures of composites were examined by SEM-BSE images.
For the single phase electronic conductors of LSM and LSCF and
the composition above the percolation threshold, 4-probe DC
conductivity was applied. Instead of conventional bar geometry for
ceramic samples, disk samples were measured by van der Pauw
method. Single phase samples showed well-defined hopping
activation energy of ca. 0.1 eV over a wide temperature range,
suggesting a small polaron hopping mechanism. Semiconductor-
metal transitions are also indicated. LSM suggests a semiconductor-
metal transition around 80°C. Change in the conduction mechanism
was indicated in the composites due to the chemical and mechanical
effects.
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P1-G2-38) Electrical Properties of Post-Annealed

SZY Thin Films Fabricated by Room-
Temperature PLD
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PLD is still a complicated process with a lot of parameters. There
are still many uncertain phenomena to be clarified for better
synthesis of perovskite oxide proton conducting thin films. It has
been shown that the crystallization process of BZO, BZY and SZY
depends on the preparation parameters and is accompanied by
densification which leads to the high tensile strain. The tensile strain
is not related to the difference in thermal expansion coefficient
mismatch [N. Sata et al. Solid State Ionics 275 (2015) 14-18]. In this
work, electrical characterization of proton conductor SZY thin films
which have been synthesized in non-heating PLD was performed.
Ti/Au electrodes were sputtered on samples using interdigitated
masks. Based on the previous structural investigation by Sata et al,
the effects of annealing process on the electrical conductivity are

examined.

A Study on the Synthesis of NCM
Cathode Materials Using Taylor-

couette Reactor
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A Study of Taylor-Couette Flow Pro-
cess by Using Modeling Simulation

TE a7

1o
-
i
2
0
E
sz
Tz
0
é
T
i
ulx
rulo
> T
d
)
o
L
td
@
o
o !
of

e
H
2 g
[
H
1,

T it
2
[0
i)
o £
i)
e
L)
rtr,
olo
N
il
=
ri
ol
o
4
o
2
o,
il
off o
o)



FEI
| >
T
[l
EH

Piezoelectric Converter for Autonomous
Sensors Exploiting Energy Harvesting
from Vibrations and Ball-impact
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Fabricuiion of a Natural Polymer-

Based Composite Electrolyte for
Polymer Electrolyte Membrane Fuel
Cells (PEMFC)
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P1-G2-43) Fabrication and Performance of Na-

tural Polymer-Aerogel Nanocompo-

site Elecirolyte for Polymer Elecirolyte

Membrane Fuel Cells (PEMFCs)
BEX-ooi2A L5 M=

dISIo HI= U EY

’87I

BEM, NYF, O I, HOIY
olott ot
IEAF A A ASHAA(PEMFC)S] WA o] & A=rt &
S5 AYE LT S7eb] & 294 %0] Sl A
FAARFIE Aot} o] whet A 4&stE

o 209 3 % 4*4(80%) trﬂfoﬂ sho —)F_-_ & Axx

(107~ 108 S/em)yE Uepl= FAHS 72 ot wahd 2 A
TolM= PEOS AAXEAE 0] &3t E2 FLo| AN S
Zte Bl A S Axstaat e Asjde] EHTRE &
Fdststa MEg Qe W4 B WEAS FA717] S8t
= 71%5 e At del2AS 718t PEOSE M ALl
2 28| 3 AE Tt ol 2 g AAS Gl E ALl EFFOR
A P E £8EE ARSI o] & castingdlal ZAZTOZH X
Dok vRApAsd WEH 1S AR AR g3 e
gle] mAlTE B EE3eHE 548 Hrkeiiy ded s &
A St Faol2 AEEE st

St ANIEFITtY - 193 |]



2016 st=Mciistal EHOIHE S

Effect of Alumina Filler Content for

the Properties of Glass Composite
Sealants
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Factors to Improve C-Rate Capability

of Lithium Sulfur Battery

gE 9 N2 58 EY %2 0N 22 EY
WYL', oW, 852
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Lithium sulfur battery has been focused more because of the
higher needs for clean energy in ESS(energy storage system) or XEV
(electric vehicle). The recent study was mainly focused on the
performance and optimization by improving material and cell
chemistry preventing polysulfide dissolution. The factors influence
the performance including cycling and rate characteristics are
various, and the effects are shown differently according to cell
chemistry. here we investigated the factors affect on rate

performance, which are initial sulfur particle size, carbon coating on

|| 194 - ot

sulfur, and salt concentration with electrolyte. we basically tested
using PANi-coated sulfur composite and found out the particle size
affect differently on cycle and rate performance. Carbon improves
cycle rate capabiliity both, but the effect shows differently, rate
capability bad and cycle performance good. The rate and cycling
performance according to salt concentration shows differently with
electrolyte and electrode. Our results imply the factors like particle,
coating material and salt concentration including electrode affects
differently on the rate performance.

Synthesis and Characterization of

Carbon with Electrical Conductivity
for Separator in PEMFC
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P1-G2-47) Photoelectrochemical Water Splitting

by Using Solution-Processed CZTS
Photocathode
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A dual absorber (D4-type) photoelectrochemical (PEC) tandem
cell, composed of a series-connected n-type photoanode and a p-type
photocathode, has been considered as a promising target device for
the inexpensive conversion of solar energy directly into chemical
low-cost

fuels through water splitting. Although numerous

semiconductor materials and fabrication method have been
investigated for n-type photoanode, efficient photocathode with both
low-cost constituents and processing technique is still elusive.
Recently, Cu,ZnSnS,; (CZTS) has attracted intense attention as a
low-cost photocathode for PEC water splitting. Most of the efficient
photocathodes based on CZTS material, however, rely on expensive
vacuum deposition. Here, we present a facile route to fabricate a
CZTS thin film using low-cost solution processing and enhanced
PEC properties of our fully low-cost PEC devices. With the surface
treatment, photoelectrochemical property of CZTS thin film was
improved by enhanced charge transfer kinetics and shifting of the
flat-band potential, which are analyzed by chronoamperometric
measurement and Mott-schottky plot. We believe our approach for
the fabrication of photocathode, reported here, will be the first step
in realizing the development of efficient and fully low-cost

photocathode for water splitting.

P1-G2-48) Homogenous Photosensitization of

Complex Cu-Delafossite Nanostructure
for Water Reduction
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Recently, Cu-delafossite (CuMO,, M = Fe, Ga) thin films are
reported as a promising low-cost p-type photocathode owing to their
stability and high conductivity and tunable band gap by varying the
Fe/Ga ratio (1.5 — 2.5 eV). Despite the advantages of Cu-delafossite
materials, relatively short diffusion length of photo-generated carrier
is a major impediment for achieving efficient photoelectrode. In
general, ordered nanostructure can enhance the properties of low
diffusion length materials by reducing transport distance of photo-
carrier, but complex synthetic route and high annealing temperature
of multinary oxide tends to hinder achieving ordered nanostructure.
Here, we suggest synthetic route for composition tunable p-type
CuMO, nanostructure from silica-templated core-shell method.
Precursor solution containing Cu, Fe and Ga ions was prepared,
followed by surface reaction on silica to fabricate silica@CuMO,
core-shell precursors. The silica@CuMO, core-shell precursors
were places in a furnace and calcinated at 800°C. Morphological
and structural characterizations were performed, and the photoelec-
trochemical, compositional and optical properties of silica@
CuMO, nanostructures were discussed depending upon the ratio of
the Fe/Ga. This methodology can be a potential common low cost
route to prepare various oxide nanostructures with a variety of
compositions and size. Furthermore, this work is the first report on

nanostructured Cu-delafossite photocathode.
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Elecirical Properties of Organic-

Inorganic Hybrid Perovskite Solar
Cells Depending on Structures of
Device
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Organic-inorganic hybrid perovskite solar cells have attracted
much attention over the past three years as the low cost and high
performance solar cells due to simple fabrication process via
solution process and their good photovoltaic properties. Mesoporous
scaffold, planar heterojunction or 1-D TiO, or ZnO nanorod array
structures have been studied to enhance efficiencies of the solar
cells. For the better photovoltaic performances, we fabricated
vertical one dimensional (1-D) nanostructured methylammonium
lead mixed halide perovskite (CH3NH;Pbl; Cl,) solar cells by
infiltrating perovskite in the pore of anodized aluminum oxide
(AAO). AAO template, one of the popular nanostructured materials
with one dimensional pore and controllable pore diameters, was
successfully fabricated by anodizing and widening of the deposited
Al film on the compact TiO, layer. Using AAO as a scaffold for
perovskite, we obtained 1-D shaped perovskite absorber, and over
15% photo conversion efficiency was obtained. To investigate the
charge carrier extraction or recombination rate of different structures
(AAO, planar, and m-Al,O4
measurement, which is powerful tool for investigating electronic

structures), photoluminescence
properties of photovoltaic materials, have been tried for study of
photo-carrier behaviors. From this study, we could have insights of

photo-carrier properties depending on perovskite material structures.

All-Solution-Processed Perovskite

Solar Cells with Flexibility Using
Transparent Composite Electrodes
Based on Silver Nanowire
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Indium tin oxide (ITO) is the most widely used transparent
electrode for perovskite solar cells. However, because of scarcity
and high cost of Indium, it is not suitable for mass production and
application for large area. Moreover, existing methods require
vacuum environment, which raises the production cost and adds the
complexity in the processing. In this study, we introduce the
solution-processed transparent composite electrode consisted of
silver nanowire and metal oxide used as a bottom electrode in
flexible organometal halide perovskite solar cells alternative to
evaporated-ITO. To protect silver nanowires and temperature-
sensitive polymeric substrate, all processes for composite electrodes
maintain at the temperature below 200°C. To improve thermal
stability and mechanical properties of silver nanowire, silver
nanowires are sandwiched between metal oxide layers. Zinc oxide
(Zn0O) and aluminum-doped zinc oxide (AZO) are good candidates
for transparent conducting metal oxides. Key aspects of these
composite electrodes are 1) to protect silver nanowire from halogen
ions in the perovskite precursor which leads the degradation of silver
nanowire, and 2) to maintain high conductivity as well as
transmittance. By controlling the thickness of upper metal oxide
layer, we are able to protect the Ag nanowires during the fabrication

of perovskite solar cells.
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Enhanced Triboelectric Nanogenera-

tors Based on Silicon Dioxide Nano-
sheets

Energy harvesting based on triboelectric effect has been proven to
be a simple, robust method for electricity generation. Polymeric
materials have widely studied in triboelectric nanogenerators
(TENG), however, there exist some limitations such as low heat-,
chemical-resistance, and difficulties in fabricating sophisticated
structures. Here, we propose two kinds of triboelectric platforms
based on silicon dioxide nanosheets (NSs). First, densely grown
SiO, NSs are applied to a positive platform. Due to the very positive
location in the triboelectric series and a modified topological
structure, SiO, NSs are utilized for enhancement in our TENG.
Another design is a platform with a composite consisting of SiO,
NSs and a polymer matrix. It is feasible to achieve triboelectric
effect on the surface and the interface through the nanostructures of
SiO, NSs as well as ferroelectric property through the polymer

matrix.
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P1-G2-53) Synthesis of the PS/rGO/GO/Fe30,

Hybrid Material and Their Application
for Arsenic Adsorption in Waste
Water
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The presence of heavy metals in water may cause serious
problems about the environment and humans life because of the
high toxicity of heavy metals to humans and other living creatures.
Arsenic is one of the most toxic and oncogenic chemical elements.
Also, Arsenic can cause several serious health problems and skin
cancer. [ron oxide based materials are very effective in the removal
of arsenic. To solve this problems and increase arsenic removal
efficiency, many studied have been focused on graphene and Fe;0,
composites that have high surface area for increasing adsorption
efficiency. For example, graphene oxide (GO)/carbon nano tube/
Fe304 composites have high surface area and good adsorption
efficiency. Also, mesoporous graphene/Fe;O, gels suggest good
arsenic adsorption efficiency because of high surface area. In this
study, we synthesized the core shell structure of PS/positively
charged reduced graphene oxide (rGO-NH3+)/negatively charged
reduced graphene oxide (rGO-COOQO)/graphene oxide by layer-by-
layer assembly. Next, the surface of GO coated with the Fe;04
nanoparticles. Field-emission scanning electron microscope (FE-
SEM) analysis suggest the morphology of PS/rGO/GO/Fe;04
composites. The elements and chemical bondings, chemical
composition of surface on the samples were confirmed by X-ray
photoelectron spectroscopy (XPS). And, we checked arsenic
adsorption efficiency of PS/rGO/GO/Fe;04 composites by arsenic
adsorption analysis.
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Joining of Ceria-Based Ceramic to
Metadllic Alloys Using Ag-10 wt.%CuO
Filler for Oxygen Transport Mem-
brane Applications
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In this study, we report the joining of 80 vol.% Ce( ¢Gdg ;0,.5-
20 vol.% Layg ¢Sry4Coq,Fepg05.5 (GDC-LSCF) ceramic to three
different metals viz.Crofer 22 APU, Inconel 600 and AISI 310S
stainless steel using Ag-10 wt. % CuOas braze filler. Brazing is
performed at 1050°C for 30 min in air in abox furnace. The effects
of aging carried out at 850°C for 24 h were studied for shear
strength of the joint at room temperature. Post-aging microstructural
and phase distribution of ceramic/braze filler/metal joints were
examined by using SEM and EDS. The results showed that the
brazed joints were free of cracks with good mechanical
compatibility and especially, the value of the shear strength of 121
MPa has been achieved for 22 APU crofer metal-ceramic joint

Synthesis and Characterization of

Nanosized CeO, doped SnO, Pow-
ders by Hydrothermal Process
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Nanosized CeO, doped SnO, powders were prepared under high
temperature and pressure conditions by precipitation from metal
nitrates with aqueous ammouium hydroxide. Spherical shape of
CeO, doped SnO, powders was obtained in the range of 180 - 220
for 6h. The average size and size distribution of the synthesized
CeO2 doped SnO, particles were below 30nm and narrow, respec-
tively. XRD diffraction pattern shows that the synthesized CeO,
doped SnO, particle was crystallane The effects of synthesis param-
eters such as, pH, heating temperature and holding time, etc. are

discussed..
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Synihesis and Characterization of

Sn,Ce;_,O, Powders by Hydrother-

mal Process
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P1-G2-57) Synthesis and Characterization of

Y,Ti,O; Powders by Co-Precipitation

Process
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Generalized Equivalent Circuit Model

for Mixed Conduction in Perovskite
Single Crystals CH3;NH3Pbl;
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5182 28
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Ionic transport and diffusion mechanism in hybrid perovskite
material have been suggested to play a very important role in the
development of perovskite solar cell devices for higher stability and
performance. Herein, hybrid perovskite single crystals in size of
several mm were successfully grown in solution at 60°C over
several days. Electrical characterization of hybrid perovskite crystals
was carried out by impedance spectroscopy in the wide temperature
and frequency range upon heating and cooling cycles. Two-arc
response for the single crystalline samples is ascribed to the Ag
electrodes blocking ionic carriers in a Hebb-Wagner polarization
cell. Then the total DC resistance of the cell should represent the
resistance due to the electronic carriers and the high frequency
component correspond to the bulk resistance from all possible
carriers. From the bulk and total resistance values, ionic resistance
can be estimated. The ionic conductivity therefrom derived exhibited
a good Arrhenius behavior with an activation energy of 0.6 eV
below 100°C through the cubic-tetragonal transition at 56°C down
to room temperature. On the other hand, the electronic conductivity
exhibited a bend at the transition temperature. The activation energy
values are 0.20 eV and 0.34 eV in cubic and tetragonal structure,

respectively.

Synthesis of SnsP3-C Nanostructures

for Enhanced Na-lon Battery Anode
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Toward Efficient Binder & Electrolyte

for Enhanced Electrochemical Perfor-
mance of Fe,O3; Anode Materials in
Li-lon Batteries
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Influence of Aclive=Passive-Filler-Added

Polymer-Derived Ceramic Coating on
the Oxidation Behavior of Carbon Steel
at Elevated Temperature

AEE IS EHE HIIB AN J2t M2 E A
FoEL P 2 Yool ME MotHtgo Ot u&E
Nguyen Minh Dat!”’, U252, UYY2, Y71, AQw?
Iyt

BN T2 Y

In this study, some active-passive-filler-added polymer derived
ceramics were coated on carbon steel and its anti-oxidation effect
was analyzed at 600-1000°C in ambient air. The coating was
prepared by adopting a cheap and simple lacquer methods (like dip-
or spray-coating method). The aim of this study is to investigate the
influence of type and amount of the different fillers on the oxidation
properties of coated layer. The resulting coating investigated by
TGA, SEM/EDS, and XRD showing that it acted as a perfect film
to withstand thermal cycles and prevent carbon steel from being
oxidized at elevated temperature. This low-cost and effective coating
method can be used widely in carbon steel protection at high

temperature.
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Electrochemical Supercapacitor Per-

formance of Electrospun TiO, Nano-
fibers
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TiO, is used for electrode materials in supercapacitors due to high
electrochemical stablility, smooth pathway for charge transport, cost
effectiveness, superior surface area, and large potential window. In
this work, TiO, nanofibers with different calcination temperature
were successfully synthesized by electrospinning method. The
crystalline state, surface morphology, chemical composition, optical
band gap, and electrochemical performance were characterized by
XRD, FE-SEM, HVEM, XPS, UV-visible DRS, CV, EIS, galvanic
charge-discharge tests. The optical band gap energy decreased with
increasing calcination temperature, which canbe ascribed to rutile
phase transformation from anatase phase. The electrochemical
performance was evaluated by the three-electrode system in 1M
KOH. The working electrode was used for TiO, nanofibers, PvDF
as abinder and CNT as aconductor. At 600°C, TiO, nanofibers
exhibited high specific capacitance (44.6 F/g, at 10 mV/s), excellent
cycling stability and EIS circle diameter was 7.4 ohm. Large amount
of rutile phase cause higher conductivity and charge transfer to
surface, which can result in depletion of Ti*" due to the conversion
of Ti*" into Ti**.

A Study on Electrochemical Properties
of Sb,S; Anode Materials for Li-

thium and Sodium lon Batteries
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Design of Hybrid Hydro Piezoelec-

tric Electromagnetic Generator for
Ultrasonic Water Meter
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In every pipe where water flows, they need water meter for
checking the water flux in pipe. But because it needs power source
for operation, it should have battery or socket. To solve this
inconvenience, there are various researches about self-powered
water meter. Among these, the self-powered water meter using DC
motor generation is the most universal. But we have to make a hole
for connection between blade and DC motor. This hole can make
leak of water in pipe. In this paper, we designed a non-contact
electromagnetic generator using blade and magnets. Additionally,
we put the coil out of pipe and put piezoelectric energy harvester
using magnetic force beside the pipe. When water flows, the blade
with magnets rotates and this makes electromagnetic generation
through the coil. According to the blade’s rotating, the piezoelectric
energy harvester also generate electricity because of change of
magnetic force. In condition of 1.7 m/s flow velocity and 100 kQ,
it generated 24 mW totally. On the next step of this result, if we
increase the number of coil turn and decrease the gap between
magnet and the coil and change optimal magnet spec, we can get
much better than 24 mW. And this system can conserve original
pipes unlike conventional DC motor generator. So this system is

better for power source of ultrasonic water meter.
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A Study on the Carbonation Behavior
of the Ca(OH), with Hybrid Reaction
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Pathway Selection in Synthesis of

High Surface Area Ceria

Hhg JENMEO| MIE 11 HIZMEF L= q|T|ore] S4His}

Ceria has been received enormous attention owing to its unique
optical, electrical and magnetic properties for solid oxide fuel cells,
chemical mechanical polishing, gas sensors, UV-adsorbents and
automotive three-way catalysts. We have devised manufacture of
high surface area ceria that has thermal stability as well.
Interestingly, each ceria, which is synthesized from the same
reactant with equal concentration, has been showed dissimilar

|| 202 --- @t

characters. Probably the thermodynamic differences among the
pathways lead to crucial distinction in surface area and thermal
stability depending on how long it takes to control the pH, the
juncture of addition of precipitant and the temperature. Thus,
thermodynamically it is very important to determine the relation
between the cause and effect, in order to design the experiment and
get the product with desired properties and shape.

P1-G2-67) Excellent Compatibility of Solvate

lonic Liquid with Sulfide Inorganic
Solid Electrolytes Enabled Favoirable
lonic Contacts in All-Solid-State Li-
thium lon Batteries
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P1-G2-68) Preparation of Sulfur Composite
Cathode for All-Solid-State Li/S Battery

All-solid-state Dbatteries were fabricated with lithium silicide
anodes (Li4.4Si), sulfide-based glass electrolyte (Li2S-P2S5), and
sulfur composite cathodes. Sulfur cathode was prepared by various
methods; @ Hand mixing (HM) by mortar, @ Ball milling (BM)
at 370 rpm for 15min and @ Secondary ball milling (planetary ball
mill) at 700rpm for 10min after completing the method @. It was
found that the method (@ improved distribution of sulfur, carbon and
solid electrolyte (S.E) particles. the method @ increased interfacial
area (reduced particle size) as well as improved distribution of
BET (Burnauer-Emmett-Teller)
adsorption, EDS (Energy Dispersive Spectroscopy) mapping and

electrode component particles.

GITT (Galvanostatic Intermittent Titration Test) were conducted on
the cell with three types of composite cathode to investigate the
effect of preparation methods on particle size (S, C, S.E), particle
distribution and interfacial area, respectively, of sulfur composite
cathode. This effect was reflected in charge-discharge tests on a cell
by using the method @ of sulfur composite cathode, resulted in
higher capacities. Thus, the present work indicates why preparation
method of sulfur composite electrode layers is a critical factor in

determining the performance of solid state batteries.

Photocatalytic Performance of TiO,

Nanomaterials
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P1-G2-71) Effect of Sintering Parameters on

the Microstructure and Mechanical
Properties of SiC Prepared Using
Powder Recovered from Solar Cell
Woafer Sludge
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P1-G2-72) Optimizing Poling Condition of Hard

Type and Soft Type Piezoelectric Thick
Film for Energy Harvesting
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Piezoelectric energy harvesting (PEH) using piezoelectric effect

has been used in various application because of its high energy

[| 204 - Bt A2r A0ty

density property. In order to improve the electrical output of the
PEH system, the piezoelectric module that has high material
properties is essential. Poling process is especially important among
manufacturing process, because poling conditions are directly
related to the piezoelectric material properties of the module.
Recently, the effect of the poling condition to soft type piezoelectric
thick films was investigated. In this study, we investigated how the
poling condition affected the piezoelectric properties of soft and
hard type piezoelectric thick films. Several thick film samples were
tape-casted, laminated, sintered, and poled under various electric
fields and poling times. As a result, we optimized poling conditions
by measuring various material properties of the piezoelectric thick
film. Furthermore, we proposed the phase difference value as a

standard for optimizing poling condition.

P1-G2-73) Free-Standing and Stackable High-

Energy All-Solid-State Lihtium-lon
Batteries Using Bendable and Thin
Sulfide Solid Electrolyte Films
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P1-G2-74) The Crystal Structure Change of

Cordierit Honeycomb for Automative
Catalytic Substrate According to Heat
Treatment Condition
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P1-G2-75) Design of a Multi-Array Piezoelectric

Energy Harvester
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P1-G2-76) Evaluation of the Manufacture of

Boron-Bearing UO, Pellet on Various
Boron Compounds
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P1-G2-77) Characterization of Aluminum-Doping

Effect of Polycarbosilane in Multi-
Coating Process for Silicon Carbide
Reticulated Ceramics
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As organic preceramic material for silicon carbide (SiC),
polycarbosilane (PCS) has been focused for several decades. The
replica method has also been used to fabricate reticulated ceramics.
In this study, we introduced multi-coating process in the method.
Besides we utilized not only PCS but also aluminum-doped PCS
(A1(0.25%, 2.5%)-PCS)) as preceramic materials to fabricate SiC
reticulated ceramics having high mechanical property. In this
method, the dip-coating, drying, curing process were multiple
repeated and heat treatment process was carried out at 1800°C. Also,
we observed SiC porous foams to characterize aluminum-doping
effect of PCS in the multi-coating process. The results manifested
that the aluminum in Al-PCS would be acted as sintering additives
and must have affected dramatically increased mechanical property
of SiC porous foams.

P1-G2-78) Synthesis of TIO, Nanotube Suppor-

ted UCNP for Photocatalyst
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P1-G2-79) Electrochromic Property According

to the Partial Pressure of Oxygen in
the WOx Film Depositied by DC
Sputtering Method
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Energy consumption is rapidly growing therefore the need for the

energy saving devices is constantly increasing as well.
Electrochromic devices (ECD) worked on at a low voltage is the
one of energy saving applications. ECD is applied for optical
displays, smart window, and transportation devices, etc. However,
ECD have not sufficiently commercialized in the industrial area and
have not been produced at all in the domestic area. Sputtering is the
popular deposition method. Especially, DC sputtering method is
more suitable for commercialization due to its low power
consumption and fast deposition time even though it is highly tricky
process than RF sputtering. In this study, we have optimized the
condition in DC sputtering method controlling oxygen partial

pressure and investigated the electrochromic property of the film.
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P1-G2-80) Bulk-Type All-Solid-State Na-lon

Batteries Using Cubic NazPS,
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Properties of Li,S-P,S5 Glass Ceramic

Electrolytes with Various Mechanical
Milling Conditions

2P ZA ME Li,S-P,S; 22 M2 A MjFQ
E4 et

pou’, ung, ATIQ, N5

e

All-Solid-State lithium batteries have attracted attention as a next-
generation lithium ion battery, since the sulfide solid electrolytes are
expected to form favorable contact at the interface between the
active material and solid electrolyte due to their ductility. Among
them, the sulfide-based Li,S-P,S5 system provides great advantages
of high lithium ion conductivity of over 10 S-em™ and excellent

electrochemical and thermal stability. Previous studies reported that

the Li,S-P,S5 sulfide glasses were prepared via mechanical milling,
where the milling process needed sufficiently high mechanical
energy for formation of glass phase. After that, the glass-ceramic
electrolyte which has high lithium ion conductive crystal of thio-
LISICON analogue was prepared by heating the milled glass at over
the crystallization temperature. Thio-LISICON II analogue has the
highest lithium ion conductivity among thio-LISICON analogues,
but is formed with sensitive milling condition. Properties of the
glass-ceramics are affected by several milling parameters such as
size of ball, milling time, and speed of rotation. In this study, the
local structure and electrical properties of Li,S-P,Ss electrolytes
which were synthesized with various milling conditions are
measured and appropriate condition of forming thio-LISICON II

analogue phase is investigated.

Effects of Additives on Densification

and Conduciivity of Li7LG3ZI‘20‘|2

LiLa;Zr,0,,0 MBS MES| D|XE &2l 9%

Y28, HyR
B

The garnet-type Li;La;Zr,O1, (LLZ) ceramic may cause low
density and deterioration of ionic conductivity because of lithium
volatilization during sintering. Densification of LLZ can be effective
to reduce grain boundary resistance for achieving high total
conductivity, but has not been fully investigated. Effects of various
additives on phase, densification, microstructure, and conductivity
are analyzed. Lithium garnet-type oxides were synthesized by solid-
state reaction, and their lithium conductivity was measured using a
complex impedance method at temperature ranging from 25 to
170°C in air. Phase formation was studied by X-ray powder
diffraction and quantitative analysis used the Rietveld method. The
most of LLZ containing the additive showed higher density than a
LLZ with no additive. However, it was difficult to obtain a LLZ
stabilized to single cubic phase which not contain a second phase. The
total conductivity reached a value of about 4.4 x 10 S/cm at room
temperature for LLZ with 1wt% Al,O5 and its’ activation energy
was 0.36 eV.
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P1-G2-83) The Electrochemical Property Change
of LiNig 5sMn; 504 According to Atmo-
sphere of Solid State Synthesis
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P1-G2-84) Characteristics of Ti-Added LiCoO,
Synthesized by a Sol-Gel Process
Sol-gel B1& ol &YE Ti
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The Formation Method of the Zeolite
Layer to the Aluminium Silicate Mat
as a Support and lts Properties
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P1-G2-86) AIN Poly Crystals Grown on Tungsten

Crucible Lid

TLH SO £33 Al 9FM2 ANTES

o AT, HQH, YN, LT, UMY, UYY
Z?_I-

Aluminum nitride (AIN) ceramics are wide-bandgap materials
that are suitable for optical devices, especially in the region from
blue to ultraviolet light. In this experiment, AIN poly crystals,
1.7mm size, were grown on the tungsten crucible lid surface using
a resistance heating furnace. Physical vapor transport (PVT) process
was used to grow AIN poly crystal and pre heat-treated AIN powder
(C-grade, H.C.Starck) was used as a source material. Grown AIN
poly crystals were able to separate from the tungsten lid using
thermal expansion coefficient difference between AIN poly crystal
and tungsten. The properties of AIN poly crystals were characterized
using Raman Spectroscopy, Secondary lon Mass Spectroscopy,
Glow Discharge Mass Spectrometry, Scanning Electron Microscope,
UV absorption.

P1-G2-87) Bi-Functional Catalyst for Air Elec-

trode of Li-Air Battery : Nano-Struc-
tured Perovskite Oxide Prepared by
Micro-Emulsion

Li-air battery8 8712 ¥ H8§4¥ Z0 : Micro-
Emulsion2 2 8498t L= X 2] Perovskite Oxide
AN, Wy, AT, FFYT, FYT, ANQY2, WHEYT
[Tyl Fu e |

2Foryer

The Li-air battery is a promising energy storage system because
of their high energy density (11,140 Wh/kg). Due to the high cost
and uni-functional catalytic activity of the-state-of-the-art precious
metal catalysts, alternative catalyst should be developed. The
perovskite oxides have received attention due to their low cost and
bi-functionality as a catalyst for air electrode. Herein, we
synthesized the nano-structured perovskite, Ndg ¢Sty 33C005.4

(NSC), via micro-emulsion method for both oxygen reduction
reaction (ORR) and oxygen evolution reaction (OER) catalysts. The
NSC is dispersed well with high specific surface area (12.579 m? g‘l).
In the half cell test, the NSC shows not only good ORR limiting
current density compared with that of Pt/C but also exhibits higher
OER current density than that of IrO,. Moreover, the NSC presents
stable and excellent performance in a hybrid Li-air cell, therefore,
NSC could be a promising candidate as an air electrode catalyst of
Li-air battery.

P1-G2-88) SPS Assisted-Reactive Synthesis of

Porous Ti3SiC, Ceramics by Pore
Former Method

Gao*, Chan Park
NEOetul

Ti3SiC, is one of the most studied MAX phase, which possesses
a useful combination of both metallic and ceramic properties.
Recently, the porous Ti3SiC2 solid has attracted increasing attention
due to its potential functional applications. So far, reported studies
on the synthesis of porous-MAX phase solid used one of three
techniques: (1) incomplete sintering, (2) replica template method,
and (3) pore former method by pressure-less sintering. The first two
methods are known to have problems of the uncontrolled porosity&
pore structure of the prepared sample and/or complex preparation
procedures. On the other hand, the third method was reported to
have a good control over porosity and pore structure of the prepared
sample and to be a relatively simple procedure, it, however, often
requires high sintering temperature and long soaking time during the
synthesis process, and the mechanical strength level of the prepared
sample can be low. In this study, the pore former method was used
to synthesize porous Ti3SiC2 solid. CaO was used as the pore
former, which can be dissolved in HCI solution after sintering, and
spark plasma sintering (SPS) technique was used for the
densification. Porous Ti3SiC2 with controllable pore size and
porosity was fabricated from Ti, Si and TiC initial reactant powders.
The phase, size and shape of CaO remained unchanged during the
process. The effects of CaO content and its particle size on the
purity, pore size and porosity of the prepared porous Ti3SiC2 were
studied and will be presented.
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P1-G2-89) Influence of Spray H3PO, Poisoning
on SCR Catalyst DeNOx Performance
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Effect of Spark-Plasma-Sintering Tem-

perature on the Thermoelectric Pro-
perties of Cu,SnSe; Chalcogenides

SPS 27} Cu,SnSe;2l SREH O|NE= FY

SIYAR MUHAMMAD', %Y, QIEJT, NS, at At
AEEE

Cu,SnSe; which has outstanding thermoelectric (TE) and
optoelectronic properties is one of the promising materials for TEG
devices. Thermal analysis revealed that monoclinic is low-
temperature phase of Cu,SnSe;, while at higher temperature it has
cubic crystal structure. DFT calculations suggest that Cu,SnSe; is a
narrow gap semiconductor with covalent polar Sn-Se and Cu-Se
interactions. Previous reports confirmed a semiconductor behavior
of Cu,SnSe; with the large Seebeck coefficient. The thermoelectric
figure of merit ZT equal to 0.33 was achieved at 650 K. Few reports
are present on thermoelectric analysis of Cu2SnSe3, while detail
study on the effect of sintering conditions is still missing. We studied
the effect of sintering temperature on the microstructure and TE
properties of spark-plasma-sintered samples. The focus of this work
was to find the optimum sintering conditions to control the
microstructure of Cu,SnSe; for efficient thermoelectric materials.
Cu,SnSe; samples were prepared by high energy ball milling, and
sintered via spark plasma sintering, at various temperatures. The
phase information, surface morphology and microstructure of the
bulk samples were obtained by XRD and SEM. The effects of
sintering temperatures on the Seebeck coefficient, electrical
resistivity, carrier concentration and thermal conductivity will be
presented together with the effect on the microstructure.
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Preparation of Pt-, Ni- and Cr-De-

corated SnO, Tubular Nanofibers
and Their Gas Sensing Properties

Pt, Ni, Crol EE & sSnO, Lt 88 RE2 &yl oIE
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AN, YHYT, O T, MITA2, Hua-Yao Li', OIFE!

Bl el

ZKorea Electronics Technology Institute

The Pt-, Ni- and Cr-decorated tubular SnO, nanofibers for gas sensors
were prepared by the electrospinning of polyvinylpyrrolidone (PVP)
nanofibers containing Pt, Ni, and Cr precursors, the subsequent
sputtering of SnO, on the electrospun PVP nanofibers, and the
removal of sacrificial PVP parts by heat treatment at 600°C for 2
h. Pt-decorated tubular SnO, nanofibers showed high response (R,/
R,=210.5,
C,HsOH at 350°C with negligible cross-responses to other

R,: resistance in gas, R,: resistance in air) to 5 ppm

interference gases (5 ppm trimethylamine, NH;, HCHO, p-xylene,
toluene and benzene). Cr-decorated tubular SnO, nanofibers showed
the selective detection of p-xylene at 400°C. In contrast, no
significant selectivity to a specific gas was found in Ni-decorated
tubular SnO, nanofibers. The selective and sensitive detection of
gases using Pt-decorated and Cr-decorated tubular SnO, nanofibers
were discussed in relation to the catalytic promotion of gas sensing
reaction.

Photocatalytic Removal of TOC from

Aqueous Phenol Solution Using
Solution Combusted ZnO Nanopow-
ders

SANLHMOE HXH ZnO Lz B 0|8 519
Aqueous Phenol Solution 22 8 E TOC _I FENN
HA

ar 47, AYHN, MDA, O, WO, ON|E

SAIGHS

ZnO nanopowders for photocatalytic applications were prepared
by Solution Combustion Method (SCM) with various oxidants and
fuels. The particle size and shape of ZnO powders were different as
the used fuel. The ZnO powder using Zn(OH), and glycine as an
oxidant and a fuel (with fuel/ oxidant ratio,F/0=0.8), showed good
powder characteristics, such as average particle size of 30 nm and

the specific surface area of 120 mZ/g. To confirm photocatalytic
activities of the prepared ZnO powder, total organic carbon (TOC)
was tried to remove from aqueous phenol solution. Surprisingly,
SCM ZnO nanopowder shows 1.6 fold higher destruction rates of
the organic pollutant than P-25 TiO, nanopowder which is known
as a kind of standard photocatalyst.
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Synihesis and Magnetic Properties

of La3*-Co?* Substituted Strontium
Ferrite Particles Using Modified Spray
Pyrolysis—Calcination Method
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Since the discovery of ferrite in 1950s, M-type hexagonal ferrite
(MeFe|,019, Me = Ba, and Sr) is a ferromagnetic material that has
been widely used for permanent magnet applications due to its
relatively high magnetic properties and has good cost-efficiency, a
high Curie temperature, and excellent oxidation resistance. In the
unit cell of M-type hexagonal ferrite, 24 Fe** ions can occupy five
interstitial sites: three octahedral sites (12k, 2a, and 4f2), one
tetrahedral site (4f1) and one bi-pyramidal site (2b). The total
magnetic moment is the sum of parallel spins (2a, 2b, and 12k) and
antiparallel spins (4f1 and 4f2) in the c-axis direction in the
magnetically ordered state. Therefore, the magnetic properties are
strongly affected by substituting transition metals (Zr12+, C02+), and
rare-earth metals (La3+, Nd3+, Sm3+, Gd3+) with transition metals
(La-Co, Nd-Co) for Sr**and Fe>'ions. Among these elements,
previous researchers suggested that co-substitution of Sr*"and
Fe’'to La’*and Co®"in a SrFe;,0;¢system can effectively
enhance the magnetic properties by increasing the magneto-
crystalline anisotropy. In this study, we adapted salt-assisted
ultrasonic spray pyrolysis (SA-USP) and subsequent calcination step
to synthesize La-Co substituted strontium ferrite (La,Srj_.Fe;,.
yC€0,019). The effects of molar concentrations of La’ and
Co”"ions in the precursor solution were systemically studied, and
the magnetic properties were optimized to enhance the saturation

magnetization (My).

WeII-Decoruied Mn Nanodots/Ni-

Mn Composites for High Energy
Density Asymmetric Supercapacitors

AUXEE HAHIMNES 1M Y2t =R /LA
Y2t 28y =

SRET", Qi Xun Xia?, UYT2

T()SIO|E2|E QIE{TO|A |8 DZIAMAIH

25Oty

Supercapacitors have attracted considerable interest over the past
few decades owing to their fast charge and discharge rates, high
power density, long cycle life, and high reliability. Herein, we
developed a positive electrode composed of MnCO5 nanodots well
decorated in and on nickel hydrogen carbonate-manganese
carbonate hedgehog-like shell@needle (MnCO3; NDs/NiH-Mn—
CO3) composites for high performance supercapacitor. The MnCO3
NDs/NiH-Mn-CO53 composite was directly grown onto a 3D
macro-porous nickel foam as a binder-free supercapacitor electrode
by a facile and scalable hydrothermal method. The positive electrode
exhibited a remarkable specific capacitance of 2641.3 F g" at3 A
g'l and 14933 F g'l at 15 A g'l. When fabricating an asymmetric
supercapacitor using the MnCO3; NDs/NiH-Mn—COj as the positive
electrode and graphene as the negative electrode, the device showed
an energy density of 58.1 Wh kg" at a power density of 900 W kg~
I as well as excellent cycling stability with 91.3% retention after 10
000 cycles. The ultrahigh capacitive performance is attributed to the
presence of the high surface area core—shell nanostructure, the well-
dispersed and high conductivity of MnCO3 nanodots, as well as the
synergetic effect between multiple transition metal ions. The
superior supercapacitive performance of the MnCO3; NDs/NiH-Mn—
CO3; makes them being promising positive electrode materials for

high energy density asymmetric supercapacitors.



TAE

£ =

=<

Stress-strain Characteristics of Hydra-

ulic Lime Reinforced Basalt Fiber
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P1-G2-97) Study on Pplication Erformance of

Biodegrability Admixture for Enhance-
ment of Mechanical Properties of
Hydraulic Lime
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Spectroscopic Properties of Rare Earth

Doped Fluorophosphate Glasses for
1.53 um Lasers
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Fluorophosphate (FP) glasses doped with different Er’* concentrations

study report, preparation of Barium = Strontium
and prepared by melt quenching technique. The reasons for studying
and high

transparency from near UV to mid-IR, potential for hosting various

FP glasses include, low nonlinear refractive index,
rare earth dopants and superior mechanical properties. Further, rare
earths like Er** produces laser emission in the near infrared region
due to their 4f-4f transitions. Various spectroscopic properties like
radiative lifetime, intensity parameter €2, absorption and emission
cross-sections and stimulated absorption cross-sections at 1.53 pm
and 980 nm were evaluated.It was found that appropriate Er’"
amount in fluorophosphate glass system can enhance the absorption
and emission properties significantly. Er3+d0ped glasses possess
bandwidth properties and stimulated-emission cross sections better
than chalogenide and silicate glasses. The infrared transmittance
decreased slightly with increasing Er?*. From these studies, it was
found that suitable fluoride composition and optimum Ertt
concentration can offer excellent spectroscopic properties to the
fluorophosphate glass materials. Taking into account the superior
spectroscopic properties of our material, it could be applied for fiber
and waveguide laser applications. This work was supported by the
Technology Innovation Program funded by the Ministry of Trade,
Industry and Energy (Grant No. 10043803).

Development of Wavelength Division
Multiplexing Channel Optical Power
Management Waveguide Device
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Low Cost Fiber-Array Packaging
Process with Silica Top V-Groove
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Flexural Behavior of Glass Fiber

Reinforced Ceramic Matrix Compo-
sites Using Preceramic Polymers
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Polysilazanes have been widely investigated for advanced
ceramics such as SiC, SiN, and SiCN due to its low viscosity and
low fabrication temperatures. However, there has been a problem on
mechanical strength of silazane matrix because the evolution of
oligomers during pyrolysis results in the formation of numerous
pores and cracks. In this study, we fabricated fiber reinforced
composites using silazane precursors and E-glass fiber as a filler to
increase the density of the silazane matrix. Organopolysilazane was
mixed with tricyclosilazane in the ratio of 4:1. The mixture
infiltrated into the silane treated E-glass fiber under vacuum
conditions and then sequentially cured at 120°C and 300°C. A three-
point bending test was performed by a universal testing machine.
The fracture surfaces were observed by a scanning electron
microscopy. The chemical conversion of the composite was
examined by a fourier transform infrared spectroscopy. The flexural
strength of the composite was approximately 100 MPa higher than
that of the silazane matrix. The fracture surfaces showed the
adequate interfacial adhesion between the glass fiber and the matrix
due to the chemical reaction between Si-H bonds and N-H bonds.
The mechanical properties of the silazane matrix can be improved

by glass fiber reinforcement and silane surface treatment.

Fabrication of Y3Al507,Phosphor in

Glass for High-Power Remote Phos-
phor LED

1ES LEDE B Y 2ZE FYFH PIG(Phosphor in
Glass) HI&

TN, YUY, oF W, uTy

230t

Recently, temperature of blue light-emitting diode (LED) chips
have increased with enhancement of output power. Thus, the organic

epoxy resin or silicone are colored by heat from the blue LED,
resulting in shortage of white LED life time. To solve this problem,
inorganic materials, such as transparent ceramics, glass ceramics and
phosphor in glass (PiG). Glasses dispersed phosphors were prepared
by two steps; the first is melting of glasses for matrices and the
second is remelting the glass cullets mixed with phosphors at low
temperature. The tellurite glasses TeO,-B,05-BaO-ZnO+R,0
(R,0=Li,0,Na,0,K,0) were prepared by melting mixtures of raw
materials in alumina crucibles at 800 ° C for 15 min using the
combinatorial melting system. The melts were quenched on a steel
plate. In this study, we synthesized PiG which is irradiated by blue
light source, particularly at 460nm wavelength. Time resolved
fluorescence spectrometer recorded time evolution of emission
spectra. Photoluminescence (PL) was measured by visible spec-
trometer which also calculated the CIE coordinates and CCTs. A
field emission scanning electron microscope was used to examine

the composition and morphology of the sintered disks.

Plasma Resistance of Amorphous

Coating Layers by Aerosol Deposition
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To increase the lifetime of quartz used in plasma chamber,
additional processing is necessary. Aerosol deposition (AD) method
has been studied to form a coating layer at room temperature and
low vacuum without any additional heat treatment. In addition, AD
method is a quick while fabricating a dense coating layer. In this
study, coating layers using the SiO,-Al,03-Y,03 glass, which is
known for plasma resistance, with various particle sizes were coated
on quartz substrates by AD method. Their thicknesses and plasma
etching rate compared with quartz were measured by alpha-step, and
scanning electron microscopy was used to investigate the
microstructure of the surface and cross section. The results showed
that the thicknesses of the coating changed according to various
particle sizes and had a higher plasma resistance than quartz. These
fundamental experiments can be helpful for the improvement of the

plasma resistant materials and its fabrication.
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Preparation and Characterization of
Fresnoite Crystal with Na,O-TiO,-
SiO, Glass Exchange in Glass Net-
work Former
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In this study, Na,O-TiO,-SiO, (NTS) glass was prepared to
observe the effect of glass network former exchange( SiO,—>GeO,).
The prepared mother glass was soaked in molten Sr(NOs), to make
transparent glass-ceramics in which fresnoite crystal were formed on
the surface of the mother glass. For NTS glass, the depth of fresnoite
crystal is decreased by the ion radius difference Na (0.097 nm) and
Sr (0.112 nm) when the ion-exchange process. In order to solve this
problem, we tried to change glass network former element. The
crystalline phase of the soaked glasses was examined by means of
X-ray diffraction (XRD) by the different glass network former. The
structure and composition of the strontium ions exchanged
crystalline was analyzed by Scanning electron microscopy-energy
(SEM-EDS). Nd:YAG
(1064nm) were used to observe the crystalline phase of depth,

dispersive X-ray spectrometer laser

structure and second order nonlinear property.

P1-G6-8) Physical Properties of E-Glass Fibers
According to Melting Temperature
of Fiber Spinning
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Comparison Study on Adhesive

Properties of Laser Sealing Glass
Frit by XPS Analysis
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In this study, the effect of the calcining atmosphere and the
content of vanadium oxide for laser sealed glass frit that consisted
of V,05-Ba0-Zn0O-P,05-TeO,-CuO-Fe,03-SeO,was  investigated
by X-ray photoelectron spectroscopy (XPS). The contents of
Vanadium oxide were changed to 15, 30, and 45 mol%, respectively,
and the calcining were carried out in air or N, atmospheres. XPS
analysis conducted before and after laser irradiation with the
identical sample. Before laser treatment, glass frit that was calcined
at air condition showed both V** and V5+, but the valence state was
changed to V>* after laser irradiation when the glass frits contained
30, 40 mol% of vanadium oxide; this change led to non-adhesive
properties. On the other hand, glass frit calcined at N, condition
exhibited only V#' and it showed fine adhesion irrespective of the
vanadium oxide content. As a result, the existence of V4 seems to
be a major factor for controlling the adhesive properties of laser
sealing glass frit.
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Effect of Si Addition and N2/Ar

Ratio on the Microstructure and
Mechanical Properties of Cr-Si Al-N
Coatings
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Synthesis of Silicon Nitride Thin Film
Using Liquid Si-Polysilazane
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Silicon nitride(SizN4) have superb characteristics such as high
mechanical strength, toughness, and thermal conductivity, which
makes it as the perfect material for highly reliable products. Silicon
nitride substrates have been widely used for power electronics

devices. SizNy thin films are generally synthesized by chemical

vapor deposition (CVD), or plasma-enhanced CVD with plasma
method. Using a kind of polymer as a precursor to synthesize SizNy
is recently drawing a significant attention due to its high moldability
and processability. Polysilazanes are polymer consisting of Si-C-N
atoms, could be converted to stable ceramic with high conversion
rate up to 75% at low temperature. In this study, we have prepared
SisNy thin films by spin coating of liquid polysilazane (PSZ,
Ceraset, Germany) on silicon wafer substrate, and then treated those
at the various heat treatment conditions. The effect of the heat
treatment conditions on SizNj thin film surface have been analyzed
by optical microscope (OM) and scanning electron microscope

(SEM) analysis, respectively.

Morphological Analysis of Aluminum
Nitride Thin Film Synthesized by
Direct Nitridization Method
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High-quality films of Aluminum nitride (AIN) with a wide band
gap (6.2 eV) and low absorption coefficient (< 10'3) have been used
in various devices and sensors including the optical and
optoelectronic devices. In this study, AIN thin film was synthesized
by the direct nitridization method of a low cost and simple
manufacturing process using focused IR heater. IR heating method
has an advantage of the rapid response, high efficiency, and
intensive heating a specific region. Al thin film was deposited on
quartz wafer using thermal evaporation method and then converted
to AIN thin film by reacting with NH; gas at 600 ~ 800°C using the
linearly focused IR heater. SEM and TEM observation were
employed to investigate the crystalline quality of thin film. The
surface crystal grain growth (or crystallinity) of AIN thin films was
investigated by scanning electron microscopy analysis. SEM and
TEM analyses showed different grain size distributions and shapes

of AIN thin film with IR heating temperature.
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Deposition and Evaluation of Pyrolytic

Carbon by CVI
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Property Change of lodine Vapor

Cured SiC Fiber through Effect of
Moisture and Oxygen

B M4 9l BE 295 OHHYE BYFA N9

o 'gme}

° a
2yl ojiop, WY, WA, BTY, NFI2, 2FN?,
NP3, 23, Ayl

INE e St
AN TS

3z5) g331=

Gshta e A2 E 2 o] dstEA got A
eheEA g o] sz de] AHg-E L

A . —_—

YAANQ Fe)ARAT AHE P, AR L 2450 A%

Aty e BAo] S Wbt 4G AZE SN s

FHL 2 Aolshe Rol Fashel, ¥ AP E 2058 o] &
NoX

3l Todine vapour curingS 21333t} o] 73 eHA 3} 713

Y
H E
¥ EHY 90

4-3h= A = o9s 5
BE wASHA ==, o] W FH Wil FiEo] EAlsHA dt
2 AFHL o]y g Fio] EAste FEle] £V 80
gslE 18 Sk W Lo =T} Aol T JTL Fobuy)
sl e = eI £ 900°C, 1000°C, 1100°C, 1200°Ce] =7k
A one-stepS 2 A5 vzl H-FE NMR, XRD, EPMA, 1%
J Agsigion, o] W 2 Q= Ui e

NE
o] AREE fste] AR UlF AL Ee] ule- =
o AL oI} Tt A Mo 4FE E o] hollow 2 core
shell 725 B/d3tHA A9 248 dsiA7]= 237t 2Es

B F vlawe) HokS w A% R Ak FRF Bh 2 B
Z7hE B, o8 B3l #97) Aold FayH FE 2 Ak
o I B 5 AT



HE
|>
T
<
K

P2-G3-6) Coating Properties of Yittrium Oxide

Coating in Suspension Plasma Spraying
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P2-G3-7 ) Effect of Particle Size Distribution

and Particle Packing on the Sinterability
for Slip-Casting Alumina
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P2-G3-8) Improvement of Tribological Properties

of Carbide Derived Carbon by Surface
Texturing
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In this study, the laser-generated hole patterns were made on the
silicon carbide to study the effect on the tribological properties by
surface texturing. The hole patterns were fabricated by using a laser.
Next, Carbide Derived Carbon (CDC) layer with hole patterns was
formed by etching of silicon atoms in SiC using halogens. The
surface and cross section of CDC were observed by scanning
electron microscopy. The tribological properties were measured with
ball-on-disk type tribometer. After the friction test, the wear loss
volume was calculated using an optical profiler. The improved
friction coefficient and a slightly enhanced wear rate were obtained
after the surface texturing. These results proved that the CDC with
hole patterns had lower specific surface area compared to those
without hole patterns. Also, every hole on the surface worked as a
pocket for wear particle embedment to prevent additional wear on

the surfaces.
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Fabrication of MnO-Al,0; Doped

Large Grain UO, Pellet Containing
the Controlled U3;0g Powder
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P2-G3-10) Improvement of Uniformity on Inner
Surface of Tube in CVD of Silicon
Carbide using CFD
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Mechanical Properties of Silicon

Nitride with Nitrate as a Sintering

Additive
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Silicon nitride is extremely excellent in the mechanical properties
at high temperatures as compared with the oxide-based and other
non-oxide based material. However silicon nitride is difficult to
densification, because of its strong covalent banding characteristics.
Thus silicon nitride is common to pressure sintering by adding a
sintering aids such as MgO, Al,03, Y,03, Al,03-Y,05; and Rare
earth oxide. In addition, problem of mainly general sintering
additive is in the non-homogeneous distribution of the liquid. In this
study, focus is to improve the homogeneity of sintering additives in
silicon nitride. Silicon nitride was fabricated by hot-pressed sintering
process with AI(NO3);-9H,0-Y(NO3);-6H,O system. The mixed
powder was prepared by hot pressing sintering process at a pressure
of 40 Mpa,
sintered body was performed to analyze the mechanical properties
XRD

analysis was performed to analyze the crystal structure, SEM

1700°C temperature, a nitrogen atmosphere. The

three-point bending strength and the Vickers hardness.

analysis was performed in order to observe the microstructure.
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P2-G3-12) Characteristics of Friction on Solid

Lubricant with Various Ceramic
Powder Sizes and Shapes
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P2-G3-13) The Effect of Hydrogen Plasma Treat-
ment on the Mechanical Properties
of Carbon Fiber Reinforced Polymer
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Carbon fibers were surface treated by hydrogen plasma treatment
to study the effect on the adhesive force with polymer resin. In this
study, plasma treated carbon fibers were used as reinforcement to
polymer matrices such as Polyetherimide and Polyetheretherketone.
The increase of roughness as a function of plasma treatment
temperature was observed by atomic force microscopy (AFM). The
generation of functional group, such as C-H, on the carbon fiber
surfaces was confirmed by Fourier transform infrared spectroscopy
(FT-IR) method. Raman spectroscopy data confirmed the increase of
disordered carbons on carbon fiber surfaces. For the mechanical
properties, tensile tests showed that hydrogen plasma treatment on
the carbon fiber enhanced the adhesive force between carbon fibers
and polymer resin. In addition, thermal property was studied via
TG-DSC which was used to measure glass transition temperature.
Mechanical properties of plasma treated carbon fibers/polymer

composites were improved even at high temperature.

P2-G3-14) High Temperature Strength of Sintered
Silicon Carbide Using Aluminum Inter-

layers
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P2-G3-15) The Characteristics of Diamond like
Carbon Film on Glass Substrate
Deposited with Magnetron Sputter
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Diamond-like carbon (DLC) films showed hydrophobicity with
high sp3 bonding content. In this study, the hydrophobic and optical
properties of DLC films on glass substrate were studied depending
on fabrication conditions. DLC film was deposited on the substrate
using direct current (DC) magnetron sputtering. The fabrication
parameters were varied. The transmittance result measured with
spectroscopy showed that transmittance of 80% could be achieved
with DLC thickness of 60 nm in visible light region. However, its
transmittance was decreaed as the thickness increased. Hydrophobicity
of DLC films was analyzed by measuring the contact angle. DLC
films showed the hydrophobicity with the contact angle of up to 75°.
Raman analysis was used to investigate the bonding structure of
DLC films, and the surface roughness was measured with atomic
force mircroscopy (AFM). In conclusion, the hydrophobicity of
DLC films can be tailored by controlling the fabrication conditions

which generate proper spz/sp3 bonding ratio.
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P2-G3-16) Novle Joining Material for Ceramic
Vacuum Chuck

=

|49 MEHS 9IB MHES] HEK

#4Ql”, O|0jAL, eI, A5
S

71E AFAe] A s T2 FeA S o] &sta Jou) d2
olX Aol BEalaL dAxE] A &alol e ¢ WS}
59 BAE N A% A77F st B Ay e &
FHu 7hol= &) eke] HE-S 9138l polysiloxane Al € e MK
(60 vol%)2FA1,03 (40 vol%)E o]8-3ted 73/ 7t= HES Al
=39tk B203, AlS9] FillerE ARE-3le] YFrL} 7lo] = Af
o} AN 7] ﬁl?it&—o—a Tl HAAEE FINAT. HEAl=

800 ~ 1000°C, Z1& £<17]9l|A @ 2]8F3Ath. 3-point bending test
o] gsle] PP EE =4 51al, SEMT XRD £4S B3 A4+

[e] =
zoh s e B s

P2-G3-17) High Energy Ball Milling of Silicon
Scrap for SRBSN Ceramics with

High Thermal Conductivity
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Owing to its high thermal conductivity and good mechanical
properties, SisN4 ceramics have recently attracted considerable
attention as a promising substrate materials for power device. Highly
thermal conductive SizN4 ceramics are, in general, fabricated by
reaction bonding of Si, and post sintering (SRBSN). It is well-
known that characteristics of the starting Si powder, i.e., the
existence of Al and O impurities as well as the particle size and its
distribution, play an important role in processing and characteristics
of SRBSN ceramics. Moreover, economical consideration is also the
key factor for industrial applications. In this research, the high
energy ball milling of Si scrap waste, which is applied as starting
powder for SRBSN ceramic processing, from semiconductor
industry was investigated with respect to the milling parameters
such as the milling time, the kinds of milling fluids and milling
media so on. Anhydrous ethanol, methanol, hexane and mineral
spirit were used as the milling fluids. ZrO, and SisN; was
respectively selected as the milling media. Ground silicon powder
samples were characterized by particle size analysis, scanning

electron microscopy, x-ray powder diffraction, ICP and O analyser.
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P2-G3-18) Influence of the Routes of Adding
Liquid Phase and Heating Profile on
the Densification of SiC Ceramics
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P2-G3-19) Brush Sintered Body for a DC Motor

Prepared from Cu and Graphite
Composite Powder
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P2-G3-20) Effect of La, O3 and MgO on the

Sintering Bbehavior of Al,03
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P2-G3-21) Fabrication of Metal Foam Ceramics

for Use as a LED Heatsink
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Currently high power LED(light emitting diode) is attracting area
due to its advantage on illumination industry. However, the thermal
problem that is brought by heat generated within the LED itself
limits the reliability, stability and lifetime of high power LED.
Therefore, effective thermal design of LED packages are significant
to improve the performance of LED. To solve this problem, heat
transfer characteristics of porous media have been investigated
extensively for a long time. In this study, we made the metal foam
ceramics heatsink including many pore. The heatsink consists of
metal and binding materials. The electric resistance, compressive
strength, microstructure, chemical composition of the heatsink were
investigated. Also, the performance of metal foam ceramics heatsink
were measured to compare to the conventional metal heatsink. The
actual heat dissipation effect of heatsink were measured by thermal

imaging camera.

P2-G3-22) Development of LED Heatsink Utilizing

Aluminum Foam
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Active heat dissipation method is important in thermal
management of high power LED packaging. As the high-brightness
of high power LEDs increases power dissipation, leading to an
increase in the preferred heatsink size. We require the new type of
heatsinks. So, we have developed a heatsink by applying foaming
ceramics. The forming ceramics have many pores. The foaming
ceramics is advantageous to thermal transfer by structural features.

In this study, we fabricated aluminum foaming ceramics. The
compressive strength of aluminum foaming ceramics was measured
by universal testing machine. Then, the samples were fabricated to
LED heatsink by pouring the mold like the low height cylinder. The
LED lamps was prepared by attached fabricated aluminum foaming
ceramic to the LED module. The thermal and electromagnetic
property of the LED heatsink was measured by driving the LED

lamps compared with the original LED lamps.
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P2-G3-23) Oxidation Eeffects on the Mmechanical
Pproperties of Hot-pressed SiC
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P2-G3-24) Damage and Wear Resistance of

Al,05-SiC
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Al,05-SiC composites with different contents of SiC, 0-10 vol %
into the Al,O3 ceramics, for the purpose of improving damage and
wear resistance. Al,O3-SiC composites are obtained by spark
plasma sintering in conditions of 1600°C in vacuum and 80 MPa.
Hardness evaluated by ball-on-disk method shows that the hardness
of Al,05-SiC composites can be enhanced when the SiC addition is
less than 4 vol%. Toughness evaluated by Vickers indentation
indicates that the toughness of the composites is comparable with
that of an Al,O3 monolith. Hertzian indentation evaluations using a
spherical indenter indicate the hard and elastic behavior of the
composites by the addition of SiC. In the present study, it is found
that the damage and wear resistance of Al,O3-SiC is not
significantly affected by loading rate. It is cocluded that Al,03-SiC
exhibits superior damage and wear resistance.

P2-G3-25) Evaluations on the Delamination Beha-

viors of Thermal Barrier Coatings by
Isothermal Thermal Cycling
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P2-G3-26) Properties of Al,03/Glass/Carbon Com-

posite by Low Temperature Sintering
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Al,O5 has a high thermal conductivity (28-35 W/m-'K), heat
resistance, chemical resistance, electric insulation and high strength.
These Al,Ojc eramics are required to be sintered at high
temperature(> 1973), which causes a poor production efficiency and
a high cost. Also, there is a limit in its applications due to the
brittleness. Recently, study of ceramics reinforced with carbon
materials have showed a considerable improving in the fracture
toughness, thermal property and electric property. By compositing a
carbon material with a ceramic to improve the intrinsic properties of
ceramics, it has given with new functions and also broadened the
possible applications. In this study, we manufactured Al,Os/Carbon
composites by low temperature sintering added glass in a raw
material powder. We chose a carbon material CNT(Carbon
nanotube) having high aspect ratio (~ 1, 000) of 1-D nano-structure,
tensile strength (100 GPa), electrical conductivity (10° $'m™) and
modulus of elasticity(~1.8 TPa). Sintering Al,05/Glass/Carbon
composites at a low temperature, we observed property changes like
microstructure, density, thermal conductivity, strength for further

applications.

P2-G3-27) Evaluation of wear Resistance and

Fatigue Resistance of EBC

23 1952 HO=E R Um= Jg

Atgter”, opry
RO

7h2 EHS] ouA) E8-2 ZTHA717] $I 1500 °C o)) =
o A% LEr} 7SR Nelag T 715 AA G FuEs 9
F7o] & BAE oI 5 Utk EG 7keENe] A% A
5 URSHFL FUY 5 U, vhuo] o3 E4e BNFe 2
YEoIA WINE] BAH T Gk, b ol ZRE 4 RES B

¢ gle ek e 2Ado] 5% EBC7F &7-H T &
= U gigol Hold Mullited]] Yb,SiOsE 12 wt% H| &2

Asta 28 &AF ARl Delste] AEHS A2t
T 7F=ER Y o] MR Qlste] e
S BARE inte AEE FP ) Egt
o JFeg Qg dAete] FEE s=7h T
AEug 54 433 W92 43S TR 23 $oll Al
W FHE 4o Avd e o A7) 3 AR 55 Hla B

2 Prhssic,

N

b
=)
9
=
ot
1-;:11
=
1o
rpr
oy
s
offl

Effect of Sintering Additive Composi-

tion on the Thermal and Mechanical
Properties of Pressureless Sintered
AIN

ENAF0IE2 22 ool ot

[
.
[o
N

A s FrF (AIN)S GFHLHAL O3S AR A
£ AlFRolHA AAog 43 ST EA (&
320W/m'K)S zh= HAslEA &Allolth AINS -5

g o=

=
[e)
A, Be HEE

e 4
r}i oL
b ®

2
N

N,

2

)

11147

it

v

offt )
o =

%

o

ofl Wi [o Mz m@ m b1 oM

ol
=
%

z

x
—
Ies)
o
oo
o%
R

lo
(O e
2

i)

_0,\17' o

il
o ox
2

o
)
2

o
gt olelgol k. oleld £
3 279 AR, R D, LR 534 2L 24

=3
st GAAMS hsta AAUEe IF) 714

=2

=1
2 542 75
sk @77 AAE I Ak E AT E AN AL Eol
7 9181 Y05 St /1AH BAS AHHES Smy0; BRE A
a AAe) 2AZAS BT BE QAL 54 47 @ A4 5

i

o

[o
)
091:',

ol
ol
32
+

g WIATI A AEE AINOll Y,05 (1 ~5 wt%)
9} Smy053 (1 ~ 5 wi%) &S 22t B9 HE 0|83t 24717 &
oF &3¢ 3k ¥ 30MPa & U=7I3E1AL 200MPa & CIP(E 7 A<
A F) AT el AFA = 1850°C, AAN,) 9171004 2
Al 9 sk 47t A4A = 7Hste] SEM, XRD #

A e mAR A, A, AT A4S ot 944 5
4 R 7IAA 5L PlaL, 4 SSITh AYS (Y05 Swit% 7T

2 10.04 GPa®]™ AS5 (Sm,0;
swi% J7hHe] GAEEE 150 Wm'K, A% 3 1023 GPa 0.8 &

A=,

AN oY - 227 ||



2016 si=AIci2istal A1

Hha g
=1L

P2-G3-29) A Comparative Study of ZrN Coatings

Deposited by DC and Pulsed DC
Asymmetric Bipolar Magnetron Spu-
ttering
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Nanocrystalline ZrN coatings were prepared by reactively
sputtering Zr metal target with N, gas using a magnetron sputtering
system operated in DC and ABPP (asymmetric bipolar pulsed
plasma) condition with various duties and frequencies. The effects
of duty and frequency, ranging from 50 to 100% and 5 to 50 kHz,
on the coating microstructure, crystallographic and mechanical
properties were systematically investigated with FE-SEM, AFM,
XRD and nanoindentation. The results show that pulsed plasma has
a significant influence on coating microstructure and mechanical
properties of ZrN coatings. Coating microstructure evolves from the
columnar structure to a highly dense one as duty decreases. Average
grain size and nano hardness of ZrN coatings were also investigated

with various pulsed conditions.

A Comparative Study of Nanocrys-
talline ZrN Coatings Fabricated by

Direct Current and Inductively Coupled
Plasma Assisted Magnetron Sputtering
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Nanocrystalline ZrN coatings were prepared by reactively
sputtering Zr metal target with N, gas using a magnetron sputtering
system operated in DC and ICP (inductively coupled plasma)
condition with various powers. The effects of ICP power, ranging
from 0 to 200 W, on the coating microstructure, corrosion and
mechanical properties were systematically investigated with FE-
SEM, AFM, potentiostat and nanoindentation. The results show that
ICP power has a significant influence on coating microstructure and
mechanical properties of ZrN coatings. With the increasing of ICP
power, coating microstructure evolves from the columnar structure
of DC process to a highly dense one. Average grain size and nano
hardness of ZrN coatings were also investigated with increasing ICP

powers.

|| 228 - =M LY

P2-G3-31)A Study on the Synthesis and

Sintering of Spherical Y,03; Powder
for Transparent Ceramics
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Y,05; material are considered as a promising optical material
because of their high melting point, broad range of transparency
(0.2-8 um), and high corrosion resistance. Generally, Y,O3 ceramics
have been developed for laser host materials, infrared-domes,
nozzles, refractories and components of semiconductor devices.
Generally, it is not easy to produce transparent Y,0O; ceramics
without residual pores. To make full density of Y,O3 ceramics,
many researchers have used sintering aids and special sintering
process such as hot pressing and vacuum sintering. Moreover,
synthesis of the Y,Os5 is important for high purity and sintering
ability. In this study, we prepared spherical Y,0O5; nano powder by
homogeneous precipitation in aqueous solutions by reaction with the
thermal decomposition products of urea. The powder size was
controlled by initial yttrium ion concentration and characterized by
an X-ray diffraction (XRD) and scanning electron microscopy
(SEM). In addition, the effect of dopants on morphology, size and

sinterability was also investigated.



HEAHEE I

P2-G3-32) Crystallization Behavior of Amorphous

Silicon Nitride and Particle Size
Control of the Crystallized Alpha
Silicon Nitride
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Amorphous silicon nitride powder prepared by low-temperature
vapor-phase reaction was heat treated at various temperatures for
different periods of time to examine the crystallization behavior. The
effects of the heat-treatment temperature and duration on the degree
of crystallization were investigated along with the effect of the heat-
up rate on the particle size, and its distribution, of the crystallized
o-phase silicon nitride powder. A phase transition from amorphous
to o-phase occurred at a temperature above 1400 °C. The
crystallization process was completed after heat treatment at 1500
°C for 3 h or at 1550 °C for 1 h. The crystallization process starts
at the surface of the amorphous particle: while the outer regions of
the particle become crystalline, the inner part remains amorphous.
The re-arrangement of the Si and N atoms on the surface of the
amorphous particle leads to the formation of hexagonal crystals that
are separated from the host amorphous particle. The particle size and
size distribution can be controlled by varying the heat-treatment
profile (namely, the heat-treatment temperature, heating rate, and
heating duration at the specified temperature), which can be used to
control the relative extent of the nucleation and growth. The
completion of most of the nucleation process by lowering the heat-
up rate can be used to achieve a singlet particle size distribution.
Bimodal particle size distribution can be achieved by fast heat-up

during the crystallization process.

P2-G3-33) Anti-Plasma Resistance of YAS Ceramics
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P2-G3-34) Microstructures and Mechanical
Properties of ZTA Ceramics by RBAO

Process
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Double Band-aligned Non-colloidal
PbS thin Film Solar Cells with Improved
Photovoltaic Performance
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PbS thin films were grown by a low cost chemical bath deposition
(CBD) process at relatively low temperatures. Compared to quantum
dot solar cells requiring the critical and multistep complex process
for surface passivation, the present approach offers a simpler route
for optimization of PbS-based solar cells. Through an architectural
modification, i.e., two band-aligned junctions, the absorber layers
are stacked without any intervening layers, resulting in an
enhancement of conversion efficiency by ~30% from 3.10 to 4.03%.
This structure facilitates a wider absorption range of solar spectrum.
The low band gap PbS stacked over a wide gap PbS shows stability
over more than 10 days.

Synthesis of Ga,03; Nanoparticle on

rGO and Characterization to Enhance
Sensitivity and Responsibility for Various
Graphene Oxide Applications

og e 85

&5 YD 9I0 2R O8H, ok

We report the simple but strong method to enhance a sensitivity
and responsibility of graphene oxide (GO) by forming a self-
corrugated surface of GO. The self-corrugated surface was formed
by the reaction of graphene oxide with Gallium hydroxide. The
surface of GO is more corrugated with the concentration of Gallium
hydroxide during the dry process of GO solution. The graphene
oxide structure was distorted due to the three hydroxyl groups of
Gallium hydroxide to replace the existing GO structure. The
properties of wrinkled GO was investigated by scanning electron
microscope, energy dispersive spectroscopy, x-ray diffraction,
Raman spectra and atomic force microscope, respectively. This self-
corrugated GO have superior advantages over normal GO for a
higher sensitivity and responsibility for sensor applications.
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A Development of Manufacturing of
Electrical Conductive Composite using

Carbon Fiber Treatment
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A Study of Electromagnetic Shielding

and Thermal Conductive Composite
by the Filler Control
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ALD (Atomic Layer Deposition) Grown
Metal — Oxide for High Capacitance

and Asymmetric Supercapacitors using
Activated Carbon Cloth as Conductive
Flexible Electrode
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Supercapacitors have been interested due to their remarkable
energy storage capabilities. They have higher power densities than
secondary Li-ion batteries and can store more energy than
conventional capacitors. Despite recent advances in the electrode
materials, many supercapacitor devices suffer from low energy
density. Therefore, developing better electrodes with high energy
density is highly desired. The Energy density can be increased by
combining electrode materials which have high capacitance and
appropriate electrolyte for electrodes. We report ALD (Atomic
Layer Deposition) grown metal — oxides on activated carbon
cloth as pseudo-capacitive electrode for higher capacitance. The
energy density of our asymmetric supercapacitor devices is higher
than that of conventional symmetric supercapacitors due to the
presence of redox reaction on the surface of electrode. We employed
an activated carbon cloth as flexible and conductive substrate.

High Strength Translucent Alumina
Capillary for Semiconductor Wire

Bonding
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P2-G4-7) Low Temperature Synthesis of SrTiO;
Nanoparticles
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SrTiO5 (STO) is a typical perovskite material with high dielectric
constant about 100 - 2000, which has reaching application in the
electronics industry for multilayer ceramic capacitor, transducers,
actuators, and high-k dielectrics. In this study, we developed liquid-
method for STO
nanoparticles under 100°C. It is possible to control the agglomeration of

solid-solution process as one of sol-gel
nanoparticles by heat treatment at low temperature and to get an
uniform particle size from the advantage of sol-gel procedure.
Fourier transform-infrared spectroscopy was employed for the
chemical bonding statement of STO nanoparticles in the precipitate
and final product. Any phase has been obtained to know the picks
of diffractive surface was confirmed using X-ray diffraction
spectrum. Scanning electron microscopy and particles size analyzer
were used to observe the microstructure and size distribution of the

nanoparticles.
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Efficiency and Changes the Optical

Properties of the Flow Rate
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The Study on Thickness Effect of Tiln

ZnO/Ag/TilnZnO Transparent Electro-
des Deposited by RF Magnetron Co-
sputtering System
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Study of NilnZnO/Au/NilnZnO Muli-

layer Films on Glass Substrate Depo-
sited by RF Magnetron Sputtering
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Ternury-phuse Binder System for

Preparing the Mold with High Strength
in Sand Casting
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The bi-phase inorganic precursor (TEOS + NaOMe) has been
applied to prepare the sand mold in the sand casting for the shape
maintenance of mold during heat treatment (= 1000 °C). In the bi-
phase precursor, the strength of mold is induced by the sodium
silicate of glass phase generated during heat treatment, which is not
enough for the casting of large objects. Therefore, in this work, the
ternary-phase precursor (TEOS + Na,O + Al(OH)3) was employed
in the fabrication process of mold to improve the mold strength. The
mold samples firstly were coated with the ternary-phase system
(TEOS + NaOMe + Al(OH)3) and then, dipped into the second
binder system (TEOS + NaOMe). In the ternary-phase system, the
mullite was synthesized by the chemical reaction between TEOS
and Al(OH);. The strength of mold prepared with ternary-phase
system is more enhanced than that with bi-phase system. The
strength of mold is improved as addition amount of AI(OH); is
increased. Relationship between the composition ratio in ternary-
phase system and the mold strength is discussed extensively.

A Foolproof Method for Phase

Transfer of Metal Nanoparticles Via

Centrifugation
.
HNQ Y, BNGT TAY2Z, o5, OlZS3, 0|5 82
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SEEEEEL

Metal nanoparticles have attracted considerable attention from
many researchers due to their plasmonic properties. The syntheses
of metal nanoparticles have been mostly done in aqueous systems
because significant effort has been already devoted to control the
shape of the metal nanoparticles in aqueous systems. However,
metal nanoparticles need to be dispersed in organic solvents. One of
the most important reasons is the low interfacial energies in

nonpolar solvents to facilitate control over nanoparticles during
processing. In this paper, our new approach using centrifugal force
provides a simple and foolproof method for the phase transfer of
metal nanoparticles to organic solvents. The results indicate that this
phase transfer method is versatile regardless of the metal species,
size and shape of metal nanoparticles and ionic environment. The
proposed method is more time-efficient for denser or larger
nanoparticles because of the centrifugal force. Our method will help
researchers to easily obtain shape-controlled metal nanoparticles
dispersed finally in organic solvent systems.

P2-G4-13) Preparation and Characterization of

Ceq.,Cr,0, Nanoparticles for CMP
Application
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Ceria (CeO,) nanoparticle (NP) has been widely investigated as a
promising material in various field including the fuel cell, gas
sensor, catalysis, and chemical mechanical planarization (CMP).
The Ce’'ions on the CeO, surface are active sites for various
interactions in most applications. In CMP applications, surface
Ce*"sites can form a strong Ce—O-Si bonding with SiO, film,
which directly corresponds with their CMP performances. In this
study, we synthesized Ce;_;Cr;O, NP to improve the polishing
efficiency of CeO, NP. Crystal properties of NPs were investigated
by X-ray diffraction (XRD). Surface properties were analyzed
using fourier transform infrared (FT-IR) spectroscopy, thermo
gravimetric analyzer (TGA), and X-ray photoelectron spectrometer
(XPS). The CMP result shows that the removal amount of SiO, film
of the Cey_;Cr;O, NP is 2 times higher than that of the CeO, NP,
which is attributed to the higher Ce®" concentration on the Ce; ,Cr 0,

surface.
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TiO,/CNT Core-shell Nanofibers Based

Dye-sensitized Solar Cells
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Interferometric Characteristics for

Different Microstructures of Porous
TiO, Arrays
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Characterisiics of Hi Barrier Film

using Polysilazane—derived Silica Thin
Films
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Various applications in future may include flexible electronic
devices such as organic light emitting diodes and organic solar cell
modules. These devices are very sensitive on moisture, leading to a
fast degradation when exposed to atmosphere. Also UV light is
important role in degradation of the organic materials which can be
degraded under UV light. Therefore the protection from water,
oxygen and UV light are required for the development of barrier
materials with low oxygen, water transmission and UV-cut off. One
of various methods laminates a high gas barrier film on the devices.
These inorganic barrier coatings use thin silica, alumina and uv-
cutting layers. When coated a UV-cut off layer by using 1ZO, the
organic materials can be protected from degradation. Poly-silazane
is one of the base materials for a gas barrier films, in which silicon-
nitrogen bond converting to SiO,(silica) by reacting with moisture.
Silazne coated onto PET by using spin coater and bar coater was
cured using UV lamp and the convection oven. The characteristics
of the samples was characterized by UV-vis spectrometer and FTIR.
The water vapor transmission rate of the samples was measured by
MOCON.
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P2-G4-17) Quantum Dot Conjugated Peptide
Nucleic Scid Molecular Beacon System

for Target DNA Detection
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We have developed fluorescence resonance energy transfer
(FRET) system using quantum dot (QD) conjugated molecular
beacon (MB) for sequence-specific DNA detection. Our FRET
system consisted of CdSe/ZnS alloy type QDs having 530 nm
emission peaks as energy donors in place of organic dye to be used
generally and BHQ1 absorbed the emission wavelength of QDs as
energy acceptor. We evaluated quenching effect and fluorescence
ratio when detecting target DNA of FRET system in both DNA and
peptide nucleic acid (PNA) MBs. We designed the MB structure of
PNA to combine PNA MBs with target DNA at room temperature
as using characteristics of PNA such as hydrophobic and folding on
itself. Consequently, the hybridization kinetics and the fluorescence
ratio with the PNA MBs were superior to those with the DNA MBs.

P2-G4-18) Optical Characterization of LaFeO3
Nanowires Synthesized by Elecirospin-
ning
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One-pot Synthetic Approach for Highly
Luminescent Quantum Dots Based

DNA Biosensor
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We developed a one-pot synthetic approach for highly luminescent
CdSe/ZnS quantum dots (QDs) by heating Cd and Zn precursors in
octadecene media. and We can transfer the QDs into aqueous media
via ligand exchange. The prepared QDs were characerized using the
UV-vis, PL spectroscoty. The quantum efficiency of the QDs can be
up to 80%. Moreover, the high emission efficiency can be preserved
after QDs transferred into aqueous media. We also developed QDs
for DNA biosensor system based on fluorescence resonance energy
transfer (FRET). When the QDs as energy donor were linked to
molecular beacons (MB) as energy aceptor in water, the emission
decreased extremely. That indicated the FRET occurred between
QDs and molecular beacons (MB).

The Effect of Defect Density on Water

Vapor Transmission Rate of Hi-
Barrier Films

EEUO| OXE 9%

The main issue on flexible display is the protection of the organic
device from the degradation by water and oxygen. This phenomenon
is related to defect density of inorganic layer in barrier films. The
defect of barrier film is the main channel for the transmission of
study, to the effect
of defect density on WVTR (Water Vapor Transmission Rate) of
the density of defect and the WVTR of barrier
films were studied on the variation of the thickness of Al,O; layer.

water molecules. In this elucidate

Hi barrier films,

In order to visually monitor the defects in barrier film, a highly
sensitive and reversible fluorescent sensor system was developed
and scrutinized. The defect density of the barrier films was possibly
controlled by changing the deposition thickness of the inorganic
layer. The results showed that the WVTR of the barrier films
increased linearly with the defect density and was easily estimated
by monitoring the defect density.
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Fabricuiion of Anti-Reflection Thin

Film Using Ultrasonic Spray Coating
Method
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Hydrothermal Synthesis of Metal-
Boron Co-doped BiVO, Powders and

its Thermochromic Properties
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Pure BiVO, powder, (B, M) doped BiVO, (M = Ca, Mg) powders
and M-B co-doped BiVO, (M = Ca, Mg)powders were prepared
using a mixed aqueous solution of bismuth nitrate (Bi(NO3);) and
ammonium vanadate(NH,VOs) by hydrothermal synthesis, respectively.
The crystal structure, microstructure, and thermochromic property of
samples were investigated using XRD, SEM, DSC, UV-Vis
spectroscopy to compare the effect of doping element on the
transition temperature of bismuth vanadate.
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P2-G4-23) Characterization of Superhydrophilic

Thin Films Fabricated by a Layer-by-
layer Self-assembly Method
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Improvement of the Surface Charac-

teristics of Mechanical Seals in Light-
weight Portable Vacuum Pumps
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Characterizaiion of the Blue WO3/

TiO, Nano Composite Powders using
High Energy Ball-Milling
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Enhanced Thermoelectric Properties
of Au Nanodot-included Bi,Te; Nano-
tube Composites
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Herein, we report on a scalable synthesis of Au nanodot (Au-ND)/
by the
synthesis of hybrid raw materials and subsequent spark plasma

Bi,Te; nanotube (BT-NT) nanocomposites bottom-up
sintering, and their thermoelectric properties were systematically
compared with those of Au-doped Bi,Te; compounds. The Au
nanodots were included as seeds and co-crystallized in the crystal
growth of BT-NTs, which were well-dispersed in the Bi,Te; matrix
as nanoinclusions (10 -20 nm). The thermoelectric performance
(ZT) of the Au-ND/BT-NT nanocomposite was found to be
enhanced by ~67%, compared to pristine Bi,Te;due to electron
energy filtering and phonon scattering effects in the presence of
embedded Au-NDs. The resulting compound showed an enhanced
power factor (23.0 x 104 W m K2 @ 440 K, 27% improvement)
and a reduced lattice thermal conductivity (0.47 W m™' K’! @ 440
K, 22% reduction). The peak ZT value of the present compound
(0.95 @ 480 K) is larger than that of n-type single crystalline
Bi,(Te, Se);, which is one of the highest among the reported values
for n-type Bi, Tes-based materials synthesized using a soft chemical

route.
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P2-G4-27) Electrical and Optical Characteristics

of Ba;_,Sm,SnO3; Nanowires Prepared
by Electrospinning
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Ba;_Sm,SnO5 nanowires were synthesized by electrospinning
method. The surface morphology, micro-structure, optical bandgap
are characterized by FE-SEM, XRD, UV-vis (DRS), and I-V
measurement. Ba;_,Sm,SnO3 nanowires showed a single phase with
cubic perovskite structure and an average diameter about
150~200nm. From the evaluation of EDS, Sm atoms were well
distributed in BaSnOj nanowires. From the results of DRS, the
optical bandgap of Ba;,Sm,SnO;increased with increasing Sm
concentration. Sm>*ion acts as an electron donor and its ionic
valence becomes Sm>*. The occupation in the antibonding state can
cause repulsive force between Sn and O. The increment of Sm
concentration would induce the increase of electron carrier, which
results in the form of the tail state in the bottom of conduction band.
The Fermi level moves up with the increase of Sm concentration,
and the bandgap energy shows blue-shift. For the verification of
electrical property of Ba;_,Sm,SnO5 nanowires, the electrodes were
prepared by photolithography technology. By using drop-casting
process, the Ba;_,Sm,SnO; nanowires were dispersed between the
gap of electrode with distance of 2um. The conductivity of
BaSmO; and Baj 95Sm (5SnO3 nanowires showed 0.036 Qlem’!
and 0.161 Qlem™ at room temperature. The increment of electrical
conductivity is assumed to be due to increasing the donor

. +3 .
concentration Sm 3 ons.

P2-G4-28) Low Temperature with UV Cleaning

Fabrication and Structural Analysis
of 1D Titanium Dioxide for Photoca-
talysis
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Titanium dioxide is one of the most versatile materials related to
various technological applications including gas sensors, dye-
sensitized solar cells and photocatalysis. Electrospinning is one of
simple methods for generating oxide semiconductor nanofibers by
combination with the sol-gel process. However, it is well known
most of the experiments using the electrospinning require more than
500°C heat treatment. In this study, TiO, nanofibers were fabricated
by the sol-gel process and the electrospinning method. These
nanofibers made of heat-treated at a relatively low temperature of
280°C. Also these nanofibers were subjected to UV cleaning
process. Crystalline phase, surface morphology, micro structure
properties and surface chemical states of fabricated nanofibers were
characterized by XRD, SEM, TEM, Raman and XPS, respectively.
According to XRD results, nanofibers were composed of the anatase
and rutile mixed phase at the calcination temperature of 280°C. The
average diameter of TiO, nanofibers were about 250nm. Raman
spectroscopy and XPS results, it was confirmed that the residual
carbon. Therefore, the residual carbon of TiO, nanofibers was
removed by UV cleaning. The photocatalytic properties evaluated by
degradation of methylene blue under solar light irradiation. The
photocatalytic properties of TiO, nanofibers were better compared to
P25 powders. Especially, in the case of the after UV cleaning TiO,
nanofiber samples were efficiency of about two times compared to
P25 powder.
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Effects of Thermal Durability of Micro-

structure in Yb-Gd-YSZ Thermal Barrier
Coatings
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Grain Boundary Effect of 3-dimen-

sional Percolation Microstructure Multi-
walled Carbon Nanotube / Polyme-
thamethylacrilate Composite

3X# micro structureE 78 Multi-walled carbon

nanotube/polymethamethylacrilate 2 &2 12| 11
EX} grain boundary 37| X1}

.
il
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The segregated microstructure of multi-walled carbon nanotube
(MWCNT)/ polymethyl methacrylate (PMMA) composite by using
mono-dispersed PMMA beads was investigated. Also, diverse
diameters of mono-dispersed PMMA particles were used so as to
observe comparison of electrical properties by grain boundary in 3-
dimensional percolation microstructure composites. MWCNTs were
dispersed and coated on PMMA beads in dimethylchloroform
(DMF) as a medium. A homogeneous dispersion and coating of
MWCNT on the PMMA beads using DMF medium was confirmed
by scanning electron microscope (SEM). Each condition of the
composite powder was carried into stainless still mould and then hot
pressed in an electrically heated hot press machine. It was confirmed
that the percolation thresholds of MWCNT / PMMA composite

decreased by beads diameter increased.
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3D Intra-stacked CoO/Carbon Nano-

composites Welded by Ag Nanopar-
ticles for High-Capacity, Reversible
Lithium Storage
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A wet-chemical, facile strategy is proposed for forming three-
dimensional intra-structured nanocomposites to facilitate the
development of high performance anodes for lithium ion batteries.
The nanocomposites are composed of cobalt oxide nanoparticles,
reduced graphene oxides, and Ag nanoparticles, and all the
constituent materials are incorporated homogenously in a layer-by-
layer structured geometry by asimple sono-chemical hybridizing
process in a single, one-pot batch. Herein, it is revealed that the
homogenously intra-stacked oxide, carbon, and metallic phases play
critical roles in determining electrochemical performance (i.e. high
capacity, rate capability, and cycling stability) of nanocomposite-
based anodes, owing to the characteristic chemical/physical nature
of constituent materials welded by partial melting of the metallic
nanoparticles. In particular, by virtue of a characteristic role of a
nano-Ag phase in suppressing the irreversible capacity, a critical
drawback for metal oxide-based anodes, excellent capacities are
demonstrated (983 and 770 mA h g'l at current densities of 100 and
2000 mA g'l, respectively).

Newly-Designed Cu/Cu;oSn3; Core/

Shell Nanoparticles for Liquid Phase-
Photonic Sintered Copper Electrodes:
Large-Area, Low-Cost Transparent
Flexible Electronics

:
AEAT, QAT WA, TN, 04T, UAT?, BAY,
282, HYR, Jug

EEELEE
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In this
nanoparticles, in which the Cu;(Sn; phase with a low melting point

study, we demonstrate newly-designed core/shell

surrounds the internal Cu phase, as an additive material for Cu

|| 240 - = A2 ALY

nanoparticle-based electrodes. The evolution of the liquid-phase by
a low-melting point Cu;,Sn; phase facilitates the facile triggering of
an efficient densification reaction. This heretofore unrecognized
nanoparticle allows for continuous, multi-pulse photonic flash
annealing in air even on low-cost, transparent polyethylene
naphthalate (PEN) substrates, with the generation of printable
electrodes with highly uniform electrical properties, superior
mechanical stability, and large-area processability. While the large-
area electrodes derived from Cu;(Sn; phase-free Cu nanoparticles
suffer from non-uniform characteristics and even a partially
insulating nature on vulnerable PEN substrates, the inclusion of Cu/
Cu;(Sn; core/shell nanoparticles resolve the uniformity issue in
electrical properties and confirmed the practical accessibility for
various electronics based on a PEN substrate. The succesful
demonstration is given as a touch screen panel and an antenna for
transmission, with the wusage of Cu-Cu/

wireless power

Cu;pSnznanoparticle mixuture.

Highly Sensitive, Printable, Piezoresis-

tive Composite Materials for Strain
Sensor Applications
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Highly Stretchable and Conducting

Metal Electrode Highly Stretchable
and Conducting Metal Electrode
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Transparent conducting electrodes is an essential component in
many optoelectronic devices, such as liquid-crystal displaypanels,
organic light-emitting diodes, touch panels, and electrochromic
windows. As a traditional transparent electrode, indium tin oxide
(ITO) is utilized for a long time due to their outstanding
optoelectrical performance. However, ITO is relatively expensive,
brittle, and shows strong absorption in the near-IR region, which is
not suitable for photovoltaic and photodetector applications.
Recently, solution-processable asingle walled carbon nanotube,
reduced graphene oxide, and as well as metal nanostructures have
been greatly explored as alternatives for ITO and application for
flexible devices, due to their high flexibility, conductivity and
porous network structure. However, they have demonstrated very
limited performance and applications due to the poor conductivity,
instability and relatively low electrical conductivity. We present a
facile method for fabrication of highly stretchable and conducting
Ag nanowire electrode by using bilayer of block copolymer and
polydimethylsiloxane (PDMS) as stretchable substrate. Combining
the stretchable substrate with embedded AgNWs, transparent
conducting electrodes were fabricated by spray coating on top of a
stretchable substrate. This strategy allowed for the large-scale
production of highly stretchable and conducting metal electrode,
which will provide high availability for future wearable applications.

The Luminescence Meachanism Accor-

ding to Energy State of Eu®* lon in
ZnSe Qauntum Dots

ZnSe YXEOIN Eudto|R29] oY HEfo] IE Pkt
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This work explore for the emission of visible light, ZnSe quantum
dots (QDs) is considered the most promising Cd-free alternative
because of wide band gap (2.7eV) and good stability. A color-

tunable emitter comprising ZnSe:Eu QDs was simply synthesized by
a heating up method, plus the addition of an Eu precursor. The
sample showed white light under visible lamp illumination when the
molar concentration of Europium (Eu) precursor is 0.01 M. It is due
to the sensitization of the Eu’" as an unique energy state, so the
energy obtained by the Eu’' jon transfers to the ZnSe QDs. The
expected optical characteristic and structure of the ZnSe:Eu QDs
was verified by UV-vis, PL, and XRD. It features a zinc blende
crystal structure identical to the ZnSe QDs. Therefore, new dual
luminescent material using the emission of both QDs and lanthanide
(Ln) can potentially serve as a light source in white LEDs.

Ceramic Scaffold with Micro Capillary

Channels for Hard Tissue Regeneration
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Silica Powder Based TiO, Coating

Process for Cosmetics
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Intercellular Uptake and Intracellular
Trafficking Pathways of 2D-Ceramic

Nanoparticles
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Recently, various inorganic nanomaterials have emerged as an
important class of drug delivery systems in nanomedicine fields.
Among them, 2-dimensional (2D) ceramic nanoparticles have
attracted a great deal of attention due to their ability to release drugs
in a controlled manner, to facilitate cellular interaction, and enhance

cellular uptake and eventually lead to a high efficacy of drugs. In

|| 242 - ot

our previous reports, we found that anticancer drugs-ceramic
nanohybrid systems could considerably enhance the cellular uptake
of drugs and consequently suppress the cancer cell proliferation
effectively as well. Furthermore we were able to clearly demonstrate
that such a positive effect of a ceramic drug delivery vehicle is
directly associated with the specific cellular uptake mechanism of
ceramic nanoparticles, namely, the clathrin-mediated endocytosis,
the most common energy dependant endocytic pathway in all
mammalian cells. In our previous studies, we reported the first
example of a drug-ceramic nanohybrid system to overcome drug
resistance. Therefore, in this study, we evaluated the potential of

injectable nanomedicine using our 2D-ceramic nanovehicle.

Deposition of Pyrolytic Carbon Coating

for Tough SiCy/SiC Composites Using
Vacuum Infiltration Method

HHSICE / SICER R =02
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The presence of weak interface between matrix and fiber is
essential in order to enhance the toughness of SiCy/SiC composite.
Therefore, pyrolytic carbon (PyC) layer was formed on the surface
of SiC fiber of SiC{#/SiC composite by vacuum infiltration of
phenolic resin followed by pyrolysis. Despite its advantages, the
conversion of phenolic resin into PyC is difficult due to very high
temperature (> 2000°C) requirement. Hence nickel nitrate is used as
a graphitization catalyst to enhance the conversion of PyC
formationatlower temperatures. In this work, a phenolic resin-based
suspension was selected as a precursor with concentrations 5, 30, 50
and 70 wt. % to obtain varying thickness of PyC coating. Effect of
varied amounts of nickel nitrate (0.5, 1 and 2 wt. %) were added for
efficient catalytic graphitization. Phase analysis and distribution
were performed by using XRD and SEM. Three point bending test
was performed for the evaluation of flexural strength of the

composites.
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Porous TiScaffolds with High Mechanical

Properties and Good Biocompatibility
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Porous titanium (Ti) have been widely used for application of the
implants replacing hard tissues or their functions on account of their
ability to promote implant fixation via bone ingrowth in pores, due
to their excellent mechanical properties and superior biocompatibility. In
this study, Ti scaffolds having a uniform porous structure were
fabricated by indirect method using Fused Deposition Modeling
(FDM), which is one of the Solid Free Form (SFF) techniques.
Then, mechanical properties of two kinds of porous architectures,
which is isotropic or anisotropic, were evaluated and the micro arc
oxidation (MAO) surface treatment was performed to improve
biocompatibility. The microstructure, porosity, compressive strength
were measured and in-vitro &in-vivo test was performed for
evaluation of osseointegration. As a result, the compressive strength
was 129+ 10MPa in anisotropic structure and 86+ 7 MPa in
isotropic structure. The porosity was 71vol%, 74vol% respectively.
Also, the excellent of biocompatibility was verified through in-vitro
&in-vivo test. Thus, porous titanium scaffolds are able to be

designed variously in accordance with their intended use.

Antimicrobial Activity and Scratch

Resistance of Silver-Loaded Hybrid
Sol Coated Films and Their Silver
lon Skin Irritant and Elution Behavior
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We aimed to evaluate the antimicrobial activity, skin irritation,
scratch resistance, and elution behavior of organic and organic-

inorganic hybrid sol coated films on stainless steel and

polycarbonate with varying concentrations of silver ions. Silver
containing films greater than 0.15 mol% showed 99.9 %
antimicrobial effect against Staphylococcus aureus, Escherichia coli,
and Penicilliumfuniculosum. Silver ions were founded to be non-
irritant in New Zealand white rabbits. The concentration of silver
ions eluted in drinking water in 24 h at 100 °C was below 0.014 pg/
L, which was below the standard acceptable level of 0.1 mg/L. The
transmittance of hybrid sol coated film was similar to that of parent
polycarbonate, and the pencil hardness was over 6H. Our findings
suggest that stainless steel and polycarbonate coated with silver ions
is more hygienic than non-doped substrate is, and should be applied

to display screens and housewares.

P2-G5-7) Fabrication and Characterization of

Macro/Nano ProusCollagen/Hydroxya-
patite Scaffolds Using 3D Plotting
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This study proposes self-assembly-induced 3D plotting as an
innovative solid freeform fabrication (SFF) technique for the
production of macro/nano-porous collagen/hydroxyapatite(HA)
scaffolds, particularly comprised of nanofibrous collagen/hydroxyapatite
(HA) filaments. In this technique, collagen/HA filaments deposited
in a coagulation bath could be effectively gelled through the self-
assembly of collagen molecules into fibrils, accordingly, enabling
the 3-dimentional deposition of collagen filaments with a collagen
nanofiber network. The unique macro/nano-structure could be
structurally stabilized by dehydration process coupled with chemical
cross-linking. All the collagen/HA composite scaffolds produced
with various HA contents (0 wt%, 10 wt%, 15 wt%, and 20 wt%)
showed that straight collagen/HA composite frameworks were well
constructed in a controlled periodic pattern. The porous collagen/HA
scaffolds had 3-dimentionally interconnected macropores separated
by nanoporous collagen/HA filaments. In addition, the macro/nano-
porous collagen scaffolds showed the tensile strength of about
353 ~800 KPa at a porosity of ~ 95 vol% and excellent in vitro
biocompatibility, assessed using pre-osteoblast MC3T3-E1 cells.
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Porous BCP (Biphasic Calcium Phosphate)

Scaffolds Using Ceramic-Based 3D
Printing Technique
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Recently, a variety of methods for fabricating bio-ceramic scaffolds
which help bone regeneration have been developed. However, the
conventional methods have difficulty in exquisite control of pore
structures such as porosity or pore size, which strongly affects on
mechanical and biological properties. To overcome these problems,
the studies about Additive Manufacturing(A.M.), which is one of the
most promising techniques, are performed vigorously. Fundamentally,
this technique produces sample with CAD files. On this account,
complex shapes are able to be realized with high resolution. This
study proposes a new way of producing porous bio-ceramic scaffold
using D.L.P. (Digital Light Processing) technique which is one of
the Additive Manufacturing with ceramic compound (45 vol%)
having high ceramic contents which are mixed BCP (Biphasic
calcium phosphate) and HDDA (1, 6-Hexanediol diacrylate) for
reinforcing mechanical properties. In this study, we evaluated the
effect of sintering temperature (1200, 1250, 1300, 1350°C) on the
crystalline phase structure of BCP scaffold and mechanical

properties and the in vitro apatite forming ability in SBF.

Continuously Porous Ceramic Scaffolds

Using Ceramic/Camphene-Based Co-
Extrusion
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Bio material scaffold are great importance for tissue engineering
and orthopedic implant owing to they enable support biological
property and biomechanical property for surrounding bone. These
biomaterial scaffolds require good porous structure such as porosity,
pore size and good interconnectivity with pores. We herein
demonstrate a novel, versatile approach to produce biomimetic
porous ceramics with a continuously gradient porous structure using
three-dimensional extrusion of a bilayered ceramic-camphene

mixture/pure camphene feedrod. In this study, bi-layered feed rod

||244 - ot3M2 oY

comprised of the ceramic/camphene mixtures and law contents of
ceramic or pure camphene used as the lower and upper part feed
rod. Bi-layered feed rod could be gradually extruded with core/shell
structure because of the wall slip phenomenon. This enabled the
formation of green filaments comprised of a camphene core
surrounded by a ceramic/camphene shell, where the core/shell
thickness ratio increased gradually as extrusion proceeded. Biphasic
calcium phosphate (BCP) ceramics with a gradient porous structure
could be successfully produced by three-dimensionally depositing
the extruded filaments layer by-layer. We evaluated gradient micro
structure with produced gradient porous BCP ceramic scaffold by

scanning electron microscopy (SEM) and Micro CT.

Ceramic-Based 3D Printing Techniques

Using Ceramic/Camphene Mixtures
for Bone Scaffolds

2 UXHE 5H 424e/Am SANE 265 439 I
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Porous ceramics are now expected to be used for a wide variety
of industrial applications from filtration, absorption, catalysts and
bone scaffolds to lightweight structural components. During the last
decade, tremendous efforts have been devoted for the researches in
bone tissue engineering, as it can resemble the anisotropic porous
structure of natural cancellous bone and produce outstanding
mechanical properties. This study intends to review these recent
progresses of ceramic-based 3D printing techniques. In particular, a
camphene/ceramic fiber was deposited at a room temperature using
3D plotting system, newly developed as a SFF technique, which can
produce three-dimensional ceramic scaffolds with porous structure.
In this novel technique, a continuous ceramic/camphene filament
with a diameter of 1 mm, comprised of a pure camphene core and
a frozen alumina/camphene shell, was produced by the co-extrusion
process and then deposited in a layer-by-layer sequence using a
computer-controlled 3-axis moving machine. Additionally, last study
demonstrates the versatility of 3-dimensional ceramic/camphene-
based extrusion using a frozen ceramic/camphene body as a
feedstock and 3-dimensional ceramic/camphene-based co-extrusion
using a pure camphene core and a frozen ceramic/camphene shell,
which can produce porous ceramic scaffolds with a biomimetic
macro/micro-porous structure and macroporous ceramic scaffolds

consisting of hollow filaments, respectively.
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Powder Characteristics of Commercial
3Y-TZP Powders and their Sintered
Properties
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Porous Calcium Phosphate Ceramic
Scaffolds Using Coextrusion-Based
3D Plotting Technique
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We herein propose a novel way for manufacturing highly porous
biphasic calcium phosphate (BCP) scaffolds with tubular structure
with proper mechanical properties using rapid direct deposition of
dual phase initial feed rod, which are consisted of a carbon black
paste core with ceramic paste as a shell. This novel technique make
full use of inherent propriety of methylcellulose (MC) polymer used
as the binder in aqueous system for fabricating stable initial feed

rod. This allowed samples with dual pore structure both 3-
dementionally fully interconnect pore and interconnected tubular
BCP channel (~350mm outer diameter with ~150mm channel
diameter). The fabricated greenbodies were sintered to burnout the
binder with carbon core and densify the BCP shell which allows
sintered BCP scaffold has three dimensionally fully interconnected
pore structures by rapid direct deposition process and hollow tube
channel obtained by carbon core as the same time. Overall porosity
of fabricated sample estimated as a value of ~73.2+0.9% which
were consisted of a fraction of ~24 p% as interconnected pore
(dimension with 300 x 300 x 120 mm) with fraction of ~46p%
tubular BCP channel. Compressive strength also estimated as a
value of ~12.3 MPa (parallel to the tube direction) and 7.1 MPa
(normal to the tube direction). The biocompatibility of fabricated
scaffold showed buy iv vitro cell tests.

P2-G5-13) Bioactivity of Biocomposite Coating

of Hydroxyapatite/TCP and Hydroxy-
apatite/Wollastonite

Hydroxyapatite/TCP & Hydroxyapatite/Wollastonite
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Effect of Starting Material and Setting

Agent on the Formation of Dicalcium
Phosphate in Calcium Phosphate
Cement
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Effect of Water Glass Coating on HA

and HA-TCP Samples for MSCs
Adhesion and Proliferation
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A water glass was coated on sintered HA and HA-TCP
(HA:TCP=1:1) samples and subsequently heat treated at 600°C
for 2 hrs. Samples without coating, with water glass coating, and
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heat treated after water glass coating were used to observe the
adhesion and proliferation response of bone marrow mesenchymal
stem cells (bMSCs). Cell culture was carried out for 4 hrs, 1 day and
7 days. Interestingly, all the samples showed similar response with
respect to water glass coating, however average values of alkaline
phosphate activities and cell proliferation for 7 days culture was
found slightly better on non-heat treated samples. X-rays diffraction
was used to analyze the phase formation due to the heat treatment
of water glass. A water glass coating on Ca-P samples was not
found to influence the cell proliferation response significantly up to
7 days but affected some extracellular matrix genes.

Effeci of Sodium Addition on the

Preparation of Carbonated Hydroxya-
patite
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The sodium added carbonated-hydroxyapatite (CHA) powders
were prepared through a wet precipitation process using calcium
hydroxide as calcium precursor, phosphoric acid as phosphorus
precursor under various carbon dioxide (CO2) flowing conditions up
to 32 ml/min. For the source of sodium dopant, disodium phosphate
was used. The effect of Na addition into carbonated-hydroxyapatite
ceramics in amounts of 1 and 2% on their sintering shrinkage,
formation of microstructure, phase composition, and mechanical
properties is considered. Sodium addition effectively promotes
compaction of the ceramics in sintering, decreases the sintering
temperature required for the production of densely sintered ceramics
by more than 100°C compared to the Na-free HA. A relationship
between sodium and carbonate contents and the type of carbonate
substitution (A- or B-type) was elucidated. Before and after
sintering, the total carbonate content increased with the sodium
content. The obtained ceramics showed more B-type as the sodium
content increased.
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P2-G5-17) Preparation and Characterization of

Carbonated Hydroxyapatite
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The carbonated-hydroxyapatite (CHA) powders were produced
through a wet precipitation method which employed calcium
hydroxide [Ca(OH),] and phosphoric acid [H3PO,] as calcium and
phosphorous precursors under various carbon dioxide (CO2)
flowing conditions. Carbon (C) is one of the trace elements found
in biological apatite and believed to have important role in its
performance. The concentrations of carbon were varied from 0% to
1.25% by controlling carbon dioxide flowing rate up to 32 ml/min.
Characterization of prepared nanopowders was investigated by using
XRD, FTIR and SEM. It has been shown that the synthesized CHA
revealed the biological activity better than pure HA because the
incorporation of carbonate into HA caused an increase in solubility,
a decrease in crystallinity and a change in crystal morphology.
Sintering densities of the sintered CHA ceramics were higher with
the increasing carbon concentration, showing the effect of carbonate
on the densification of the ceramics.

Enzyme-Immobilized Magnetic Nano-

particles for Hydrolysis of Empty
Fruit Bunch(EFB)
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In this study, hydrolysis of oil palm empty fruit bunch to reducing
sugar was achieved using cellulase enzyme immobilized on magnetic
nanoparticles (MNPs). The hydrolysis evaluation was performed using
cellulase enzyme of Cellic® C TEC-2 from novozyme. The amount
of reducing sugar concentration released during the reaction was
determined using dinitrosalicylic acid (DNS) assay. Using the
immobilized form of the enzyme, it was found that the reducing
sugar concentration was increased and the enzymatic hydrolysis of
oil palm empty fruit bunch was enhanced greatly over long time of

hydrolysis.

Osteo-Inductive and Osteo-Conductive

Hydroxyapatite@chitosanScaffolds for
Fast Regeneration of Bone Tissues
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Osteoinduction is the process by which osteogenesis is induced.
Chitosans are biologically active property of inducing new bone
formation and are expected to be used clinically in combination with
biomaterial such as bone graft substitutes to promote bone repair.
Osteoconduction means that Bone grows on a surface. Especially,
Hydroxyapatites(HAps) have been used extensively as a clinical
graft material because of its inherent osteoconductive properties. In
this study, we examined the use of chitosan for formation of porous
scaffolds of grafted bone chip. Porous chitosan grafted bone chip
materials were prepared by acidic condition. The materials were
characterized TGA, FT-IR and SEM.

Effects of pH on Synthesis of Calcium

Phosphate Derived from Calcined
Eggshell and Phosphoric Acid Solution
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In this study, to determine the conditions for synthesizing
hydroxyapatite(HA) or p-tricalcium phosphate(-TCP), calcined
eggshells were combined with phosphoric acid solutions having
various concentrations and pH levels. The powders have a high
surface area of 31.6 m%/g and they show a high reactivity with
phosphoric acid. While mixing the powder and the solutions at room
temperature, they displayed a highly exothermic reaction. In order
to observe the changes in crystal phase, the samples were afterwards
heat treated at various temperatures. All room temperature reactants
showed Cas(POy,),, except the sample with pH 0.69. The 40 wt%
phosphoric acid solutions samples successfully synthesized HA at
800°C while the 60 wt% samples yielded HA at 1150°C. The pH
shows a clear influence over the microstructure of the room
temperature reactants and heat treated samples, and the particle size

is inversely proportional to the pH of the solution.
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Properties of Injectable Bone Cement

Based on Si-HPMC (Silanized-Hydroxy-
propylMethylcellulose) and Biphasic
Calcium Phosphate Particles

Si-HPMC (Silanized-Hydroxypropyl Methylcellulose)
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Silanized-hydroxypropylmethylcelluose (Si-HPMC) has been
mixed with biphasic calcium phosphates to prepare injectable bone
cements. Biphasic calcium phosphate (BCP) powders were prepared
by a chemical co-precipitation method. Crystal structure and
chemical state of the synthesized BCP and Si-HPMC powders were
investigated with X-ray diffraction and Fourier transform infrared
spectroscopy. Physical properties of calcium phosphate cements
(CPCs) were measured with a MTT assay, viscometer, universal
testing machine. It was found that CPCs have low cytotoxicity and

shear thickening behavior.

In-Situ Synthesis of Silicon Substituted

Hydroxyapatites and their Biodegra-
dability Behaviors
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In-situ preparation of silicon substituted hydroxyapatite (Si-HAp)
was carried out through aqueous co-precipitation method. The
content of silicon was added to sustain a constant Ca/(P+Si) ratios
of 1.67. The crystal structure of Si-HAp was characterized by X-ray
drffraction(XRD). After immersing in Hanks’
solution(HBSS) for 1 week, silicon substituted HAp powders were

balanced salt

started to be degradation. This result shows that biodegradability of
HAp could be controlled by silicon ion content.
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P2-G5-23) Synthesis and Physicochemical Charac-

teristics of Hydroxyapatite Derived
from Abalone Shell
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To evaluate the physico-chemical properties of HA synthesized
from the shell of abalone, to use as a bone grafting bioceramic.
Ceramic materials were synthesized from the shell of abalone by
typically developed synthesis process, which was composed of
of CaO and CaCOs,

phosphorylation using phosphoric acid, and finally sintering process

washing step, sequential synthesis

at 1230 ° C. And chemical composition of HA synthesized from
abalone shell was verified by XRD and FT-IR. To verify the
biological safety, Cell viability were performed in MG-63 cells
incubated with the effluent of ceramic materials synthesized from
abalone shell for 24 hr. Furthermore FT-IR showed that the
synthesized ceramic material had an identical position compared
with commercial HA used as positive control. Moreover, the XRD
had an
HA. Cell viability assay to verify the biological safety showed that
the cell cytotoxicity did not observe in the MG-63 cells incubated

identical position compared with commercial

with the effluent of ceramic material synthesized from abalone shell
for 24 hr. Our results such as FT-IR and XRD are strongly indicating
that ceramic material which is synthesized from the developed novel
synthesis process using abalone shell is a HA. Furthermore, cell
viability results are showing that the HA synthesized from abalone
shell is a ceramic material with biological safety. Taken together,
HA synthesized from abalone shell can be used as a bioceramic to

synthesize the bone grafting materials.
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Developmeni and Charcaterization

of Ceramic Filter for Syringe
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P2-G7-1) Application of Impedance Spectroscopy

to Cement-Based Materials
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Impedance-based characterizations can be applied to the
monitoring of hydration processes occurring in cement-based
materials. The electrical behaviors of cement-based materials are
related to the conduction through interconnected capillary pores

filled with high-conductivity liquid media. The interconnected pore

becomes more tortuous as the hydration process progresses in the
water-saturated cement materials involving a variety of admixtures.
Frequency-based impedance information allows for i) simultaneous
determination of electrical/dielectric properties such as resistivity
and dielectric constant, ii) identification of electrical origins among
the bulk, grain boundary, and electrode-related responses, iii)
estimation of electrical homogeneity originating from the underlying
mechanisms. The current work investigates the effect of fly ash on
the hydration of cement-based materials, specifically in terms of
water-to-cement ratios and the relative portion of the fly ash to
cement. The applicability of impedance spectroscopy is discussed
towards the quantitative characterizations of cement-based material

systems.

P2-G7-2) Synthesis and Hydration Behavior of

Ca3SiO5:Ba Cement
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P2-G7-3) Fabrication of Complex Designed

Silica-Based Ceramic Core Using by
Ceramic Injection Molding Process
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P2-G7-4) Fabrication of C/SiCFunctional Com-

posite Layer by CVD with Electrostatic
Spray Deposition for High Tempera-
ture Applications
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C/SiC functional composite layers were fabricated by chemical
vapor deposition (CVD) with electrostatic spray deposition (ESD).
In order to form the structure, phenolic resin rods array was coated
on graphite substrates by ESD method. This rods array was
carbonized at 1100°C in vacuum chamber. Silicon carbide were
coated on this carbonized rods array by CVD. Microstructure of
composite layer was observed by scanning electron microscope with
energy dispersive x-ray spectroscopy. Thermal properties was
measured by x-ray diffraction and indentation method. The
measured results indicated that this composite layer reduced the

thermal stress and enhanced thermal shock resistance.
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P2-G7-5) The Development of Admixture to
Blast Furnace Sement Reused IGCC
Slag
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P2-G7-6) Synthesis and Physical Properties of

Calcium Sulfo Aluminate Expansive
Additive Incorporating Fluidized-Bed
Boiler Ash
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P2-G7-7) Studies on the Preparation of Pre-

cipitated Calcium Carbonate of Ultra
Fine Particles Using the Fructan
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P2-G7-8) Characterization of AINNanopowders

Synthesized by the Microwave Assisted
Combustion Method
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Aluminum nitride (AIN) powder was successfully synthesized at
low temperature via carbothermal reduction nitridation (CRN)
assisted by microwave heating. Their phase formation and
microstructure were investigated with X-ray diffraction (XRD) and
Scanning electron microscopy (SEM). In this method, combustion
nitridation and decarburization will

reaction, be presented.

Precursors have been obtained by combustion reaction with

aluminum nitrate, glucose, and urea mixed solution. Aluminum
nitrate as an oxidizer and aluminum source, urea as fuel, and glucose
as carbon source have been utilized. These starting materials were
mixed in D.I water and reacted in a flask at 100°C for 20 minutes.
Then, black foamy mixture which is considered to be composed of
alumina and carbon (Al,O3 + C) was obtained, which was nitridated
in N, atmosphere by a microwave heating furnace and then
decarburized at 700°C for 2 h in air. The homogeneous AIN with
a spherical shape, free of alumina, were obtained by calcining at
temperatures above 1400°C. The particle size of AIN powder
increases monotonically with increasing the calcination temperature.
From SEM images, the AIN powders calcined at 1300°C and
1400°C were found to be around 30 nm and 90 nm, respectively.

P2-G7-9) Corrosion Behavior of Zirconia-

Boron Nitride Refractories by Basic
Slag and Molten Steel
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Zirconia-graphite refractories are particularly used in slag line of
submerged entry nozzle (SEN) during continuous casting of steel.
Zirconia-graphite refractories has good corrosion resistance by liquid
slag because of low solubility of zirconia and graphite in the slag.
However graphite is easily oxidized at high temperature and
dissolves in molten steel. Thus boron nitride (BN) has been
attracting attention for refractory materials because of their superior
thermal shock resistance, corrosion resistance against molten steel as
well as high oxidation resistance at high temperature as compared
to graphite. In the present work, corrosion behavior of zirconia-
boron nitride refractory was investigated in molten slag and steel at
1, 600°C under static condition. After experiment, slag/steel/
refractory interfaces were analyzed by FE-SEM/EDS, XRF. It was
determined that zirconia-boron nitride specimens has superior
corrosion resistance against basic slag compared with zirconia-

graphite specimens.
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P2-G7-10) A Study on the Coating Behavior of

Mo Powers on Zr Matrix During
Cold Spraying by Using Transmission
Electron Microscopy
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P2-G7-11) The Investigation of Mechanical
Properties of Silica Porous Bodies
with Different Particle Morphology
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P2-G7-12) The Bloating Mechanism of Arificial

Lightweight Aggregates Reusing
Resources Circulating with High
Refractoriness
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P2-G7-13) Strength Improvement of Hot Type

Sand Mold through Starting Material
Control and Inorganic Precursor
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P2-G7-14) The Chloride Migration Coefficient

in Ternary Blended Cement Concrete
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P2-G7-15) Study on Thin Layer of Magnesium

Phosphate Cement Concrete Chlorine
lon Penetration Characteristics
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P2-G7-16) AStudy on the Characteristics of Mortar
Using Fly Ash with Various Grinding
Methods
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Coal ash, a material generated from the coal-fired power plants,
can be classified as fly ash and bottom ash. The amount of domestic
fly ash generation is almost 6.84 million tons per year, the amount
of bottom ash generation is 1.51 million tons. Usually fly ash is used

|| 254 - ot

as such as concrete admixture, subsidiary materials of cement
fabrication process. And bottom ash is used as such as embankment,
block. However, there demand destination is limited. In Korea
mortar / concrete factories, by-product(ashes) is simply mixed and
use. However, there is no case of using ground by-product(ashes).
In this study, we were attempted to mechanically activated by
grinding the fly ash in order to derive the growth and recycling fly
ash. We fabricated activated fly ash by controlling the mill type and
grinding time. And we analyzed the characteristics of activated fly
ash and fly ash containing mortar. When ground by using vibratory
mill, The experimental results could be obtained a good result.

P2-G7-17) Effect of Metal-Si Contents on the

Thermal Properties of Al,03-SiC-C
Refractories
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P2-G7-18) Physical and Chemical Properties of
Cement Mortar with Gamma-C,S
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P2-G7-19) Snthesis Graphene on the Electropla-

ting Cu/Graphite Sheet for Improving
Heat Radiation Properties
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Recently, The large amount of heat generation problem was
caused by a large capacity of electronic device components
according to the high performance. Thus, the radiation sheet has
generated that enormous interests due to remove the heat generation
problem. In this research, the hybrid sheet was prepared by using the
electroplating method to develop the heat radiation sheet having
high thermal characteristics. And then, It would be expected
electrical properties and anti-oxidation effect to graphene which was
synthesized on a heat-radiating sheet by using CVD (Chemical
vapor deposition) method. Thermal properties are measured by DSC
(Differential Scanning Calorimeter), LFA (Laser Flash Analyzer),
SThM (Scanning thermal microscopy) and then, the structural
properties are measured by SEM (Scanning Electron Microscope),

Raman spectroscopy.

Preparation of Large Area Graphene
Sheets Using Couette-Taylor Flow

Reactor
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Graphene sheets are determined the contact resistance and the
electrical conductivity by the number of stacked graphene-graphene.
Graphene sheets with large lateral size have the low contact
resistance and the high electrical conductivity. Moreover, larger
graphene sheets are able to effective in load transfer while graphene
is used as reinforcing filler in composites. Several studies, graphite
oxide synthesized by the conventional Hummers’ method was
exfoliated using sonication process for obtain single layer graphene
oxide. However, extensive sonication processes produce less than
10um of the lateral size of graphene oxide sheet. This lateral size
reduction of single layer graphene oxide attribute to the further
weakening of graphene sheets resulting from the hydroxyl and
epoxy group functionalized edge sites and plane of graphene sheets.
In this study, we show a simple method to prepare single layer
graphene oxide which has large lateral size using a Couette-Taylor
flow reactor. We found that the formation of Taylor vortex flow
with shearing stress in the reactor is effective for exfoliation of
graphite oxide. Furthermore, it allows for the production more than
100um lateral size single or few-layer graphene oxide sheets at a
high yield of 90% within 60 min of reaction time. The properties of
exfoliated graphene oxide were characterized by field emission
scanning electron microscope, Raman spectra, atomic force

microscope, x-ray photoelectron spectroscope and x-ray diffraction.
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A Study on the Characteristics of

TIZO Transparent Electrode for
PDLC Smart-Window
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P2-G8-4) First-Principles Design of Graphene-

Based Active Catalysts for Oxygen
Reduction and Evolution Reactions
in the Aprotic Li-O, Battery
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Using first principles density functional theory (DFT) calculations
we demonstrate that catalytic activities towards oxygen reduction
and evolution reactions (ORR and OER) in a Li-O, battery can be
substantially improved in graphene based catalysts. We accomplish
the goal by calculating free energy diagrams for the oxygen redox
reactions to identify rate-determining steps controlling overpotentials
in the catalysts. It is unveiled the catalytic performance is well

described by adsorption energies of the intermediates LiO, and

|| 256 - =M LY

Li;O,, and we propose that the graphene -catalysts can be
substantially optimized for the two factors are through either by
nitrogen doping or supporting by Cu(111) surface. Based on our
results we screen two graphene-based catalysts highly active
towards ORR and OER in Li-O, battery application. Our study
systematic approach of DFT calculations, optimization, and
screening to identify promising candidates for desired functional
materials will essentially contribute to creating solutions to
challenges in notoriously inefficient energy devices.

Synthesis and Photoluminescence Pro-

perties of CaGd,(MoO,),:Eu?* Red
Phosphor

CaGd,(MoOy):Eust MM FYH 24 X YYES

NG, YUY, TN, HYE
=30

Recently, GaN chip based solid-state lighting applications has
been paid much attention towards the development of white light-
emitting diodes (WLEDs). Most of the commercial WLEDs are
producing by the combination of blue LED chip and yellow emitting
Y3Al50,,:Ce®* phosphors. Unfortunately, Y3AlsO;,:Ce®" phosphors
based WLEDs possesses high thermal quenching and low color
rendering index (CRI) owing to the lack of a red component. To
solve this problem, the recent research focused on the RGB
phosphors based triband WLED, which are excited by near-UV
LED. In order to improve color rendering index, it is still necessary
to develop new red phosphors with good color purity and high
absorption in near UV or blue wavelength region. In this work, a
novel red-emitting Eu®" ions activated CaGd,(MoOy), phosphors
were prepared by a sol-gel method. The X-ray diffraction patterns
confirmed their tetragonal structure when the samples were annealed
above 600°C. The photoluminescence excitation spectra of CaGd,
(M004)4:Eu3+ phosphors exhibited the charge transfer band (CTB)
and intense f-f transitions of Eu’" ion. The optimized annealing
temperature and Eu’® ion concentration were analyzed for
CaGdz(MoO4)4:Eu3+ phosphors based on the dominant red (5D0 -
7F2) emission intensity under NUV (394 nm) excitation. These
luminescent powders are expected to find potential applications such

as WLEDs and optical display systems.
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P2-G8-6) Electronic Structure of Electroless

Ni-B Alloy Films
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Recently, Ni alloys have attracted great interest as promising
catalysts for hydrogen production. In addition, Nickel (Ni), alloyed
with non-d elements such as P and B, has received considerable
attention in the electronic industry due to its high hardness, good
corrosion resistance, thickness uniformity, etc. In this study, Ni-B
alloy films were formed on screen printed Ag paste by electroless
plating in a pH 7 bath at 50°C. The characteristics of crystal/
electronic structures of the Ni-B alloy films were analyzed via XRD,
XPS, and XAS according to the amount of B. Ni K-, B K-, Ni L- edges
XAS data were obtained in 1D-XRS KIST-PAL, 10C-Wide XAFS,
10D-XAS KIST beamlines of PLS in Korea. Ni (2p) and B (1s)
XPS spectra were obtained by a PHI 5700 system at the KIST.

Development of Nano Dispered Glazes

for New Colored Ceramics
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Synthesis and Characterization of

Hetorite Powders by Hydrothermal
Process
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Preparation and Sintering Properties
of Ce-TZP Ceramics by Different

Grain Shape
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Fabrication of Eco-Friendly Humidity

Controlling Tile from Water Treatment
Sludge and Onggito
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Synthesis of the Orange Color Pigment

in the System of TiO,-SnO-ZnO by
Solid State Reaction

gHig A o] g3} &g 8t TiO,-SnO-ZnOH| =Y
o] @ot A1

-||A|:||* UQA KON
’

EU EEREE

4

ul

N

ARk Aol AR Sl thas ol 2 A
o, &9 =2 Foll flal FFE ©ol

ska B o7 okgAS 7Rl
A S Al o ng

o _|1rn
ol
fd
flo
2
> r
- 1'“ = 'lﬂ
¢ N
9,
o, = FO
J;E =
0, o r
1w ol

_1
3
X
2
o
2
b
By
L
0% -
o

N,

ule] Abx AE
79 =

=°.‘=
N iR
o
2
. do -
o
oX
.. Mo
o,
kd
ol
kd
ﬁ
1t
1>
e

N o

3o i
Ar

o
o,
J)L
2
—ln
N
oo
il
2
oo £ |
e
re
-
L
e,
ko
N oh
v
e
re
=y
o
_{
rr
=
&

SnO-ZnOA| 245 9]
Ex7 F Q5o Ame} AH, 7t v"diﬂé Absl7} g -o—% 2
A3t} 62175t )23 tg o] M- L* 3748, a* 19.32,

b* 34.042 SRto 2 A Alow AHe FIE HI e A
< & AL Olfﬂ Elgin= -‘4 A4 B4 A3}, SnOy(Tin(IV)

Ox1de)7} F ¥3a= g 2"} S AZ= Zn,TiO 7 #E =

Slom SnOZ(Cassnerlte)Q]- o] EA51A . XPS

e Eile] 7} YAaEe AP§}7—] TS B4317] 93 ZF Curved]
S A v ALE A3, Sn?te] H)go] v Sn4+°]

S4E a* 4 b* Fheo] SIS }% e

F Sne] AF3}7E A7) a*, b* Zhell 93

t}.

_l_u

ol 57

¢ W E rE AL
32 o o Y



HEAHEE I

lodine®| #71°] ME M7H Polycarbo-

silaneY NS4 Hiul

AR, YA
HENEERE

, KHISHIGBAYARKHOSERDENE

SiCAHF2] ATAE AFEEE PCSe| HALEAlS Bxjek B
9} ==l A F9-EEd, PCSYE AEA o] Be AL
FAo] wol A2WALE 7FesHl sHA R o] % Hsl W EA g
FAIAANA Ak Aol A B AR 24 JFES vA
3, aAbEge] WS dole 94X & Az SicARe] =482
SolA A RE WAL O] W7t FobxA] WALE sl of# el

AT . Apox = 3R] Wol 2FE PCSOl lodineS
7vste] A3t Ame] SR 7bheA oo} o5 Bkl WA=
A9 AAE St skt PCSSE 4 1 2] Jodine&
Toluenel 2 L3MAA LAV S ZE Hrlste] MAEPCSE A==
3Rt} PCSE lodineS #71aFoluelisld =) £ qu o] 24
45t Aol MAEE RS FRIEIHTE B AfdA=
FT-IR, TG-DTA, GPC 5-& AM8-3td PCSl| lodine 3 7HA1¢] 543
H3E AEs T

P2-G9-8) Utilization of Color Mechanism in
Copper Glaze
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Synthesis of Spherical SiO, Powders

Using Ultrasonic Pyrolysis Process

AN RREEY YHE o188 7Y sio, BR &Y
O, oI, WNY2, iY2, QM2 g2
oo

2N TS Y

’

2 G Aot ¢ e 28 e xHE 7R
T3 A=I7KSi0,)= AHA 2 2 Z PCB(printed circuit board)$- filler
3} (foundation) & filler 222 A} A2ty Fo] Alg2 2
AR AL 3lTk. o2’ g o] A} Ol AHE = e 2
F3l W (ultrasonic pyrolysis : USPy A& 0 2 3jite] o
Ao 2 HE shte] P HEoA R 4
vtz Bk Ao g fAr 7o B J—% YA "ot &=
& EFEe AHe A2717F Fds] w2l 2
vz stttk gido] vk & 04—7‘01]’\1
7F HA] 8 A7) A At &S
oz w2y s 5 um olste] Hdd
A7k BE EEe] $42 flo] Axsielth USP £7
z8 73] del7t ¢ FE-SEMOZ 43 A3 vj11e) @ &

e 7 7R YRR 1=l om, PSASH FE-SEMS] £4
A3t 3um o]se] £ H3lth

i1 2 lo

m
R

5 [e)]
Hwd FU3 d%=

AN oY - 250 ||



2016 st=Mciistal EHOIHE S

Synihesis and Characterization of

Black Ceramic Ink for Ink-jet Printing
on Glass Substrate
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A Study on the Synthesis of SrAl,
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Effects of Particle Size of Alumina on

Mechanical Properties in ZTA

ZTA H=MZR0LUALIIPPPIHREFANN=S Y
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The microstructure and mechanical properties of ZTA ceramics
prepared from two different sizes of alumina powders (0.3, 1.0um)
were investigated. When rough (1.0 um) alumina powder was used
for production of ZTA, densification behavior was observed in the
specimen sintered at a temperature over 1500°C. However, it was
found that the densification behavior was occurred in the specimen
sintered at 1400°C when fine alumina powder (0.3um) was used.
High relative density exceeding 97% was obtained when fine
alumina powder was mixed with 80 wt% of TZP (3Y) and sintered
at 1600°C. Also, a hardness of 1997 Hv was obtained when a
specimen containing 40 wt% of TZP(3Y) was sintered at 1600°C.
In the case of TZP(3Y) containing rough alumina powder that had
been sintered the hardness value was around 1938 Hv. The fracture
toughness of 6.2 MPa~m1/2(1.Oum), 6.9 MPa~m1/2(0.3um) were
obtained when a specimen containing 80 wt% of TZP(3Y) was
sintered at 1600°C. It was predicted that an improved mechanical
properties in ZTA could be achieved by using finer alumina powder
as the parent material.

P2-G9-13) Effects of Fiber on Mechanical Pro-

perties of 8YSZ
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YSZ (8mol% yittria stabilized Zirconia) ceramics containing fiber
shaped YSZ were prepared and their microstructures and
mechanical properties were investigated with FE-SEM, Vickers
Hardness tester. 8YSZ particles are spherical in shape and around
0.5um in diameter. ZrO, fiber used for reinforcing is 7um in
diameter and 60um in length. (1-x)YSZ —xFibers (x = 0, 5, 10, 25
wt.%) ceramics were ball milled in D.I water for 24 hours using two
different sizes (@5, ®10) of alumina media. Mixed powders were
dried at 120°C for 24 hours and then pressed into ®10 mold with

2 tonf. After that, green disk samples were sintered at 1550°C for

3 hours. It was shown that green density increases monotonically
with increasing fiber content but sintered density initially increases
and shows maximum value of 5.918 g/cm3 at 5 wt.% fiber and then
continuously decreases to 5.784g/cm3 at 10 wt.% fiber, which
corresponds to the result that YSZ sample containing 5wt.% fiber
has the highest Vicker’s hardness. These behavior of mechanical
properties seems to be strongly related with the sintering shrinkage
of ZrO, fiber.

Fabrication of ZnSnano Powders by
the Mechano-Chemical Method
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TitaniaNanoparticles : Synthesis and

Application
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Titanium tetra-isopropoxide (Ti(O-iPr);) as the precursor for
titania (TiO,) nanoparticles was synthesized in good yield by the
alkoxylation reaction of titanium-tetrachloride with isopropanol.
Normally the hydrolysis of titanium tetra-isopropoxide was carried
out by the spray flame hydrolysis and titania nanoparticles were
collected through filtration process. Titania was measured by SEM
technique to be spherical forms with 100 nm to 200 nm. The phase
of titania nanoparticles was determined by X-ray diffraction
measurement. The size and phase of the titania nanoparticles should
be controlled through synthetic process and sintering applicable for
photocatalyst, painting, cosmetics, and energy harvesting systems.
Our group synthesized a variety of titania precursor and controlled
size and phase. Moreover, the titania surface modification was

achieved for industrial applications.

Effects of Grain Sizes on the Optical
and Mechanical Properties of AION
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P2-G9-17) Effect of Glaze and Kalifeldspar on

the Sintering Behavior of 16Ce-TZP
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P2-G9-18) Study on Fabrication of VO, Thin

Film Applicable for Thermo-Chromic
Near-Infrared Protection Ceramic
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Fabrication and Property Evaluation

of High Thermal Conductivity Metal
Hybrid Alloy by a Pulsed Current
Activated Sintering Method
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Effects of Sintering Temperature on

the Microstructure and Mechanical
Properties of SizN, Prepared Using
Powder Synthesized by Low Temperature
Vapor Phase Method
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Synthesis and Sintering Behavior of

Cordierite Prepared from Multi-Com-
ponent Materials Including Alkaline-
Earth Minerals
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Cordierite was synthesized using multi-component materials
based on a talc-alumina-clay system. The cordierite sintered at
1360°C showed a high relative density of 98.8%and a low thermal
expansion coefficient of 1.59 x 10°%°C. To study the effect of

|| 264 - =MLY

adding alkaline-earth minerals on the cordierite properties, petalite,
potash-feldspar, and dicalcium phosphate were added to the
synthesized cordierite. In the case of 9 wt% petalite or potash-
feldspar addition, the cordierite was more densified; however, the
thermal expansion coefficient and the pyroplasticity index were
increased. In particular, a 5 mm thick self-glazed coating was
formed with the addition of 9 wt% potash-feldspar. In the case of
adding dicalcium phosphate, a glass phase was formed at low
temperature and gas bubbles formed at high temperature above
1320°C. The cordierite synthesized using multi-component materials
is expected to be employed as a material for high thermal shock,

dense-microstructure flameware.

A Study of Cl-Doped ZnO Transparent

Conducting Oxides Formed Using
Atomic Layer Deposition
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Zinc oxide (ZnO) has been actively explored as a promising
alternative material to indium tin oxide (ITO). However, due to the
low electron of intrinsic ZnO compared to ITO, doping with either
trivalent metal cations or halogen anions have also been
investigated. Among various dopant candidates, halogen elements
are most effective dopant because oxide semiconductors intrinsically
have O-related defects such as oxygen vacancies. In this study, we
investigated the properties of Cl-doped ZnO thin films deposited by
Atomic layer deposition (ALD). Cl-doped ZnO thin films by ALD
were carried out with home-made chlorine source. The grain growth
orientation was found to change significantly as the chlorine
concentration was increased due to chlorine doping in the oxygen
sites of ZnO. This phenomenon could be explained by a perturbation
and passivation effect resulting from the chlorine doping
mechanism, with the chlorine anions filling oxygen-related defect

sites in the ZnO lattice.
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Performance of IGZO-Based Oxide
TFTs after Irradiation of Negatively
Charged Energy Beam
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Thin Film Transistor Based on 1ZTO-
Zinc Rich Films
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Indium zinc tin oxide (IZTO) thin films with 2 different
compositions, where zinc content fixed 50 at.%, indium content 40
at.% to 30 at.%, and tin content 10 at.% to 20 at.%. The thin films
were deposited onto heavily doped n™"Si wafer and commercial
glass by pulsed laser deposition. The deposition which was done
using 355 nm Nd:YAG laser with a repetition rate of 10 Hz. The
deposition was conducted at room temperature vacuum chamber
was evacuated at a base pressure of 6 x 10 Torr and working
pressure was maintained at 4mTorr for each run. After deposition,

thin films were annealed at 200°C for half a hour. Titanium/cupper
source and drain contacts were deposited by sputter through shadow
mask. Thin films were also deposited with different substrate, which
were deposited onto glass substrate in order to perceive the optical
properties using UV-Vis spectroscopy in visible region. It was found
that annealing after deposition of IZTO thin films improved the
electrical properties. The structural and morphological properties
were examined by X-Ray diffraction (XRD) and scanning electron
microscope (SEM). The electrical properties were measured by Hall
Effect measurement and four-point probe. The correlation between
various indium and tin content will discuss in details.

Thermal Annealing Effect of Amorphous
In-Zn-Sn Oxide Thin-Film Transistors
Deposited by RF Magnetron Sputtering
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Looking toward good properties along with low-cost fabrication
of oxide TFTs, we study a-IZTO thin films deposited by RF
magnetron sputtering on n™* Si substrate at room temperature.
Bottom gate TFTs made with low indium content with O,/gas total
percent variation. The annealing treatment was done prior- and post-
source/drain deposition at 300°C in air ambient. The transparency of
the film was increased and electrical performance of a-IZTO TFTs
also effected by the annealing treatment. The result of a-IZTO TFT

characteristics will be discussed in detail.
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Electrical Properties of the ITO Thin

Film According to the Changed
Content of Tin Oxide
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P2-S7-1) Control of Explosion Phenomenon in

Micro Hole on mullite Substrate by
UV Laser
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P2-S7-2) Highly Transparent Zr-Doped Y,0;

Ceramics with Fine Microstructure
Fabricated by Vacuum Pre-Sintering
and Subsequent HIP Treatment
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Highly transparent Y,03; ceramic doped with different Zr
concentration were successfully fabricated by vacuum pre-sintering
at various temperatures ranging from 1600 - 1800°C combined with
subsequent hot-isostatic pressing (HIP) treatment using commercial
powders as the starting materials. All of the Y,03 ceramic samples
doped with 1 mol% Zr show very good optical quality, among
which the one with highest transparency was vacuum sintered at
1650°C for 4 h and then post-HIPed at 1450°C for 5 h. It has fine
microstructure and the grain size is around 1.5 pm. Furthermore, the
in-line transmittance of the ceramic reaches 83.3 % at 1100 nm (1.2 mm
thickness). It is found that a relatively low vacuum sintering
temperature and Zr doping concentration are more appropriate to
achieve optimal transparent ceramics followed by HIP treatment.

Dissolution Stability of Spark Plasma

Sintered Hydroxyapatite
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A Study of Silica Aerogels Hybridized

with Hydroxyl-Functionalized Carbon
Nanotubes
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Monolithic composites of silica aerogels reinforced with
hydroxyl-functionalized carbon nanotubes (CNT-OH) were prepared
by sol-gel process followed with a reactive supercritical drying
technique. Initially, carbon nanotubes were treated in mixture of
concentrated acid and refluxed in the refluxing unit, and severally
washed with deionized water to attain the neutral pH, and filtered
using membrane. The filtrated black solid again suspended in an
acid to form hydroxyl-functionalized carbon nanotubes. The
hydroxyl-functionalized carbon nanotubes immersed in pre-
hydrolyzed tetraethoxysilane silica sol. Then through an addition of
basic catalyst, gelation was obtained. The gel was aged for 5 days
and supercritically dried in an autoclave. The obtained silica-carbon
nanotube composite aerogels were analyzed by Fourier transform
infrared spectroscopy to confirm silica-carbon nanotube bonding.
The surface morphology of composite aerogels was analyzed by
scanning electron microscopy. The textural properties were analyzed

by surface area analyzer.

Porosity and Au Nanoparticle Incor-

poration Dependent Electrical Properties
of Au-Incorporated Mesoporous TiO,
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The figure of merit (ZT) of thermoelectric could be expressed as
ZTZSch'lT, where S, o, x, and T are the Seebeck coefficient,

electrical ~conductivity, thermal conductivity, and absolute

temperature, respectively. In this work, to control these parameters
individually, Au nanoparticles were incorporated in mesoporous
TiO,. The effect of surfactant concentration on the pore structure of
mesoporous TiO, thin films was investigated and Au nanoparticles
introduced to enhance the electrical

were conductivity of

mesoporous TiO, without a collapse of pore structure. For a loading
of Au nanoparticle in pore structure, Au nanoparticle which has
hydrophobic surface ligand was selected. When surfactant formed
micelle structure, Au nanoparticles were stick to hydrophobic part of
surfactant. In this work, relationship of porosity, Au nanoparticles
incorporation effect on the electrical properties were mainly
investigated. Because an enhancement of pore arrangement induced
a decrease in electron scattering probability, thermoelectric property
could be increased.

A Study of Various Annealing Tempera-

ture on the Electrical and Structural
Properties of Mesoporous Lanthanum
Strontium Manganite Films
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Several perovskite materials have been studied for applying to
electrode material at high temperature. Among perovskite materials,
La;_,Sr,MnOj; has been focused greatly because this material has
good conductivity and thermal stability. Then an application of La;_
Sr,MnOj to a cathode of micro-solid oxide fuel cell (u-SOFC) has
also been studied. u-SOFC have been studied to maximize oxygen
exchange reaction. Recently, porous ceramic materials have attracted
interest for electrode of p-SOFC due to their high pore volume, and
the density of surface active sites. However for an enhancement of
the surface area of La;_Sr,MnO3, nanostructure has been adopted
but there have been many difficulties. In this study, La;_Sr,MnO;
thin films were prepared with various annealing temperature to
check the relation between annealing temperature and structural
change. The change in the structural properties and electrical
properties were investigated by using X-ray analysis, scanning
electron microscopy, N, adsorption desorption analysis, and hall
measurement system.
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P2-S8-4) A Study on Porous Alumina-Based
Ceramic for Electrical Properties and

Permeability
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Recently, alumina-based ceramics are widely applied in semi-
conductor and display industry because of their high mechanical
strength, high chemical resistance and high thermal resistance.
However, alumina-based ceramics have commonly high volume
resistance. Therefore, the attainments of low volume resistance and
high air permeability are key aspects in using alumina-based
ceramics as applications of semi-conductor vacuum chuck. In this
study, we tailored the volume resistance of the porous alumina-based
ceramics by adjusting the contents of MnO, with 2 wt% of TiO, and
pore structure made by using coarse alumina powder. The
characteristics of the specimens were studied using scanning
electron  microscopy,

mercury  porosimetry, capillary flow

porosimetry, flexural strength, X-ray diffraction and volume

resistance by high-resistance meter.

Fabrication and Characterization of

Ceramic Honeycomb Membrane for
Water Treatment
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A Novel Approach to Synthesis Carbon

Nanotubes on Zeolite Coated Biomor-
phic Carbon
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A novel approach towards the formation of carbon nanotubes
(CNTs) onto biomorphic carbon template was attempted by the
application of three different reaction techniques. Carbon template
having pore dimensions of 25 um were developed using carbonizing
reaction. LTA zeolite crystals were simultaneously synthesized and
coated within the porous carbon by an in sifu hydrothermal process
and were subjected to a simple Co-ion exchange reaction for
preparing the suitable catalyst material for carbon nanotubes
synthesis. The catalytic chemical vapour deposition (CCVD)
technique was used to grow CNTs within the carbon template and
the effect of reaction temperature on the morphology, crystallinity
and yield of CNTs were investigated.
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P2-S8-7) Tailoring Microstructure of Al,O5-

SiO, Porous Ceramics by Direct Foaming
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This study exhibit a unique approach to tailor the microstructure
of particle stabilized wet foam, namely the foam air content, average
bubble size and bubble size distribution by changing the composite
of initial suspension and pore agents such as starch and polymethyl
metacrylate (PMMA) materials. The initial colloidal suspension of
Al,O5 was partially hydrophobized by surfactant, propyl gallate (2
wt%) to stabilize wet foam with addition of SiO, as a stabilizer. The
influence of the parameter on the bubble size, pore size and pore
distribution was described in terms of contact angle, surface tension,
an adsorption free energy and Laplace pressure of the air bubble.
This process, basically developed for pore agents in colloidal
suspension, can be used to finally tailor the microstructure of Al,O3/
SiO, (1 :0.25 mol ratio) particle-stabilized wet foams.

P2-S8-8) N-Doped Mesoporous Inverse Opals

for Visible Light Photocatalysts
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We fabricated nitrogen-doped sub-micron porous inverse opal (N-
mlO) TiO, structure visible light photocatalyst. The mIO TiO,
structure was fabricated by using 99nm polystyrene colloidal
crystals as templates and compared to conventional TiO,
nanoparticle films. For nitrogen doping, we implemented heat
treatment with urea. We characterize that the doped N atom is an
oxygen-substitution configuration, which effectively narrowed the
bandgap of TiO, from 3.2eV to 2.4eV wihch allow to visible light
absorption as long as 520nm. In the photocatalytic decomposition of
methylene blue dye, the highly nitrogen-doped mIO TiO, exhibits
4.9 times higher photocatalytic decomposition rate under visible
light condition, compared to bare TiO, 10. Moreover, the N-mIO
shows 1.7 times greater photocatalytic performance, compared to the
conventional macroporous TiO, 10 film. This results can be
attributed from the high specific area of sub-micron porous
structure. We believe this mlO structure can provide a new platform

for various electrode applications.

In Situ Formation of Sub-Micrometer
Pore Scattering Layer for Dye-Sensitized
Solar Cells
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A new type of sub-micrometer scale pores introduced scattering
layer was fabricated for dye-sensitized solar cells (DSSCs). The sub-
micrometer pore was formed in fully assembled cells by the
dissolution of polystyrene (PS) sphere in polystyrene/TiO,
composite layer. The scattering layer affected to acheived high light
harvesting efficiency about 18% and improved photon-to-electric
conversion efficiency about 15%. These results were contributed
from low transmittance of the electrode film by introducing the
scattering layer, which is decreased from 80% to 2%. Additionally,
the reflectance of the electrode film was increased from 10% to
35%. Moreover, the dissolution of PS in electrolyte enhanced the
cell stability due to the gelation of electrolyte solution. The
efficiency of DSSCs was maintained at 80% of the initial stated after
aging period while the efficiency of DSSCs without PS in

electrolytes decreased the value to be 50%.

Thermoelectric Properties of Cu-Bi-

Se-Based Pavonite Homologue
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The structural complexity is basically linked to the lattice thermal
conductivity, thus much efforts has been focused on exploring
materials which have complex structure. Cu-Bi-Se-based pavonite
homologues,  Cuy,,Bis (Seg(1.2=x=<15, 0.1=<y=04), are
intrinsically low lattice thermal conductivity (041 — 0.55 W m™' K1)
materials due to disordered structure of interstitial Cu and
substitutional Cu on Bi sites as well as displacement of Se sites.
Here we investigated the thermoelectric transport properties in order
to elucidate their potential as thermoelectric materials for mid-

temperature power generation applications.
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Doping Effects on the Thermoelectric

Properties of Polycrystalline P-Type
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Substitutional doping has been shown to be an effective strategy
to improve thermoelectric performance of thermoelectric materials.
We herein report the doping effects on electronic and thermal
transport properties of polycrystalline bulks of p-type (Bi, Sb),Te;s.
By small amount of doping on Bi/Sb-sites, the power factor could
be enhanced due to the modification of electronic structure.
Additionally, lattice thermal conductivity was reduced by the
intensified point-defect phonon scattering originating from the mass
difference between the host atoms (Bi/Sb) and dopants. An
enhanced thermoelectric performance was obtained in several metal
elements doped (Bi, Sb),Te; by these synergetic effects.

Doping Effects on the Thermoelectric

Properties of Polycrystalline N-Type
Bi,Te; 7Seq 3
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Reproducibility is one of the central issues in polycrystalline 7-
type Bi-Te-Se-based thermoelectric materials. Generation of point
defects such as Te-site vacancies and anti-site atoms is considered
as a main reason for severe reproducibility problem. Here, we
investigated the effect of additives on the thermoelectric transport
properties of Bi,Te, 7Seq3 polycrystalline bulks fabricated using
high energy ball milling combined with spark plasma sintering
technique in an effort to enhance the reproducibility by the
compositional tuning approach. The reproducibility problem was

significantly improved by addition of small amount of Cu.
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Electrical and Optical Properties of
Doped SnO,/Ag/Doped SnO, Multilayer
Transparent Conducting Thin Films
Explored by Continuous Composition

Spread

H&T HYRMHS 0|19 BY B Doped SnO,/Ag/
doped SnO, LI SWAE Biulo] M7|™, HotH B4
29", Narendra s. Parmar’, 'd 212, AT

Tt oS I

G e |

Transparent conducting oxides (TCOs) have been widely used as
a transparent electrode for various applications. Among the various
TCOs, Indium tin oxide (ITO) thin films are mainly used due to
their low resistivity (< 10 Ohm-cm) and high transmittance (> 85
%) in the visible region. However, Indium elements are rare metal
and expensive, so development of alternative materials is required.
SnO, thin films have been recently attracted as one of the useful
materials as TCOs, because of the inexpensive, good chemical
stability, and high transmittance in the visible spectrum. However,
SnO, have higher resistivity than ITO films. To overcome this
disadvantage, the multilayer structure of oxide-metal-oxide (OMO)
has been studied. In this study, we make the doped SnO,/Ag/doped
SnO, structure to get reach for the equivalent resistivity of ITO and
find that electrical properties of the doped SnO, film are better than
SnO, by continuous composition spread (CCS) method.



HEAHEE I

Exploration of Olivine Cathode Ma-

terials by Continuous Composition
Spread Sputtering for Lithium lon
Battery
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Olivine cathode material has advantages of excellent structural

and thermal stabilities, non-toxicity, low cost, and excellent
electrochemical properties. In this study, we find that the formation
of a solid solution between LiFePO4 and LiMnPOy is energetically
favored, and each transition metal actively participates in the
electrochemical reaction within a reasonable voltage range. Its
electrochemical properties and phase stability are explored with
continuous composition spread (CCS) radio frequency (RF) magnetron
sputtering. Two independent RF sputtering guns installed with
LiFePO,4 and LiMnPOy, targets are located vertically to a substrate.
We describe for olivine cathode materials deposited on a substrate.
Consequently, we have investigated the full range of LiFePO, and
LiMnPO,4 compositions to find optimized composition with

continuous composition spread RF magnetron sputtering.

Surficial Modification of Nb,O5 towards

High Performance Electrode for
Lithium-ion Batteries by Nitridation
Method and Ag Mirror Reaction
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Niobium (IV) pentoxide, Nb,Os, is one of highly promising
electrode materials for lithium-ion batteries, as it exhibits higher
theoretical capacity (about 200 mAh g']) than lithium titanate (LTO)
and titanium (IV) oxide (TiO,) while demonstrating its safety and

minimal volume expansion when used in the battery. Nevertheless,
two major problems are still present: i) poor rate capability due to
low electric conductivity and ii) capacity decay from subsequent
pulverization. In this work, we have investigated the effect of
nitridation and silver (Ag) mirror reaction on the overall
electrochemical performance of Nb,Os. Upon nitridation, cycle
retention of Nb,Os nanoparticles improved, due to the formation of
nitridated region on the surface of Nb,Os that allows facile transport
of Li ions. Upon Ag mirror reaction, rate capability of Nb,Os
nanoparticles enhanced, attributed to increased electric conductivity.
The proposed research demonstrates how nitridation process and Ag

mirror reaction influence the overall performance of Nb,Os.

The Investigation of NASICON-Type
Materials with Sintering Temperature

as Li-lon Conductors
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The Stability of Garnet-Type Solid

Electrolytes in Radiation Environment
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Loading Effect of Carbon Nanotube-
Sulfur Composite for Lithium Sulfur
Battery
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Sulfur has been considered as one of the promising cathode
materials in lithium-ion battery, because of its high theoretical
capacity. However, low electrical conductivity and large volume
expansion during cycling lead to poor electrochemical performance,
especially in practical application. Carbon nanotube is a good
candidate for giving excellent electrical conductivity and relaxing
volumetric expansion with just small amount in composite. In this
study, we investigated multi-walled carbon nanotube (MWCNT)-

|| 272 - ot

sulfur composite with the different sulfur content and loading. The
content of MWCNT was from 10 wt.% to 30 wt.% in accordance
with 90 ~ 70 wt.% of sulfur content. We loaded sulfur ~ 6 mg em on
electrode and initial discharge capacity was 1176 mA h g at 0.1 C.
After 3 cycles, the reversible discharge capacity was decreased to
892 mA h g'l but retained well during further cycles. At 301 cycle,
the discharge capacity was 818 mA h g‘1 with 91.7% of retention
compared with 3th cycle and it was just 0.307% of decay at each

cycles.

P2-S10-7) The Conductivity and Mechanical
Property Change of Rare-Earth lon
Doped NASICON Solid Electrolyte
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Commonly used liquid electrolytes could cause stability problems
such as a leakage, flammability and corrosion of electrode materials.
To resolve stability problems, solid electrolyte is actively studied.
NASICON, Na superionic conductor which shows high Na* ion
conductivity is widely known as solid electrolyte ceramics for
sodium battery. In this work, various rare earth ion are substituted
for Zr*' site in the Na3Zr,Si,PO;, NASICON synthesized by the
solid state reaction. Impedance of doped NASICON was measured
by electrochemical impedance spectroscopy at ambient temperature.
Mechanical strength of samples was measured by 3-point bending
test. Impedance spectroscopy and bending strength test data suggest
the relationship of conductivity and mechanical strength depending
on rare-earth ion doping. The present study demonstrates the effect
of rare-earth ion doping on NASICON in ionic conductivity and
mechanical properties. This study could contribute to high durability
of sodium battery.
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P2-S10-8) Dielectric Modification for High-Power

All-Solid-State Lithium Microbatteries
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As increasing of the market for flexible, light, and large-area
electronics, all-solid-state lithium microbatteries are considered as a
power source. However, there is a significant limitation that the
charge transfer rate between cathode and solid electrolyte interface
is enormously lower than liquid electrolyte due to the huge charge
transfer resistance. In this study, we fabricated all-solid-state
LiNig sMn; 504/Sr,Nb3Oy, dielectric nanosheet /LiPON/Li structure
batteries on silicon substrate, which can provide a low charge
transfer resistance for Li ions at the interfaces. The Sr,NbsOq
nanosheet is fabricated by simple chemical exfoliation method.
LiNigsMn; 504 and LiPON electrolyte were deposited by RF
magnetron sputtering, and Li metal was deposited by thermal
evaporator. Structural properties are investigated by XRD and SEM.
The electrochemical properties were measured using WBC3000
battery cycler with different C-rates. These high-power batteries
make it possible to be applied as a power source for various types

of micro-devices.

Optical and Electronic Properties of

Si-Doped SnO,/Ag/Si-Doped SnO,
Multilayer for Transparent Conducting
Thin Films
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Nowadays, the transparent energy devices have been studied and
the transparent conducting oxides (TCOs) have received attention as
a current collector for transparent battery. Among many TCOs,
SnO, thin film, which is inexpensive and wide band gap, has been

recently attracted. However, SnO, thin film has high resistivity. In

order to improve the optical and electronic properties, SnO, thin
films have been doped with group III, V, VI, and VII elements.
Moreover, the multi-layer structure of oxide-metal-oxide (OMO) has
been designed to achieve both high conductivity and transmittance.
In this work, we fabricated the Si-doped SnO,/Ag/ Si-doped SnO,
multilayer structure using this optimized composition. The
composition of Si doped SnO, was analyzed by RBS method.
Electric and optical properties of Si-doped SnO,/Ag/Si-doped SnO,
explored by RF sputter CCS, were measured with hall measurement

and UV-Visible-spectrometer.

Construcﬁon of High-k Dielectric Nano-

sheets through Electrophoretic Deposi-
tion (EPD) with UV/Ozone Treatment
and Their Dielectric Properties for Energy
Storage Devices

ALX HY FUUE 9ISt HI|YTRICE 5&
& LIsME X209 SN EY

ojFN”

FIEE P

2 1{H

Energy storage devices are key components of the portable
electronic device, computing systems, and electric vehicles. The
energy storage device must be thinner, smaller and denser for
increasing density. Thus, the need for a thin film capacitor is increasingly
rise for the energy storage device. In this work, we explore the special
materials having good permittivity (high-k) and a lower loss tangent (tan
0) in nanosheet structure like Sr2(1-x)Bi2xNb3010 (Bismuth
substituted for Sr2Nb3010). Also, we made a nanosheet dielectric
layer by electrophoretic deposition (EPD) for obtaining uniform
films under the DC electric field. After fabricating nanosheets thin
films by EPD, they are treated with UV/Ozone to remove organic
materials. Finally, we will obtain simultaneously thin and small high

performance capacitors.
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Synihesis, Electrochemical Properties

of Red P-CNT Nanocomposite as a
Negative Electrode Material for Na-

lon Battery
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To date, there has been much research on electrochemical study
of lithium ion batteries. However, the question has also been raised
for depletion of lithium resources, causing interest in sodium ion
batteries. As extensive investigations on alloying reactions of
various transition metal as sodium electrode materials have been
carried out, phosphorus is one of the most promising candidate
because of its high theoretical capacity (2590mAh g™!) in sodium-
based red P-CNT

nanocomposites by facile melting-diffusion method and annealing

systems. Here we have synthesized
for reduction of residual white P to red P in successive process. The
phase and morphology of red P-CNT nanocomposites have been
investigated by XRD, SEM, and TEM,

electrochemical performance of red P-CNT nanocomposites were

respectively. The

tested in sodium non-aqueous electrolytes. In addition, differences of
structural phase differences and conductivity during the alloying

reactions in sodium system will be discussed.

Particle Size Effect of Sulfide Based
Solid Electrolyte in Composite Cathode
for All-Solid-State Batteries

MAYAIM SRYI2 FASH AHTHE
J| 2t
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The requirements of large scale lithium ion batteries such as
electric vehicles (EV) have been attention. However, lithium ion
batteries using liquid electrolytes have been badly reported of safety
issues by its flammability. To resolve this issue, all-solid-state
lithium batteries have been studied for candidate of next generation
lithium ion batteries. Sulfide based glass-ceramics was shown high

lithium ion conductivity and good electrochemical stability over
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wide potential range. The various Li,S-P,S5 glasses were prepared
using mechanical milling methods. Composite cathodes of all-solid-
state batteries were produced with three different component of
active materials and solid electrolytes. To obtain composite cathode,
the cathode materials, conductive additive and solid electrolyte
powders were mixed by dry mixing method using an agate mortar
and pestle with hand. In this research, in order to find suitable size
of solid electrolyte in composite electrode for all-solid-state
batteries, the size of sulfide based glass-ceramics was controlled via
ball milling. All-solid-state cells were fabricated by uniaxial cold
pressing method. Morphology of solid electrolyte were measured
with FE-SEM. Size distribution of solid electrolyte were measured
by Particle Size Analyzer. Microstructure and electrochemical
properties of fabricated composite cathodes with different size of
solid electrolyte were characterized.

P2-S10-13) Development of Li Based Metal Oxide

(Li-M-O) for Tritium Production for
Nuclear Fusion Materials
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Black Titanium Oxide Nanoarray Elec-

trodes for High Rate Li-ion Microba-
tteries
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Titanium oxide (TiO,) has received much attention as the most
promising alternative to the conventional graphite anode of Li-ion
batteries for high energy and power. The performance of TiO, anode
for Li-ion batteries depends strongly on the crystalline phase, the
morphology, and the porosity of the structure. In this work, the
smooth and well-ordered TiO, nanotubes were synthesized on a Ti
disk successfully by anodization in a non-aqueous solution
containing fluoride ions. And then, the electrochemical performance
of hydrogenated TiO, nanotubes (H-TiO, NTs) prepared by thermal
treatment in hydrogen atmosphere was investigated as alternative
anode materials for Li-ion batteries compared with that of crystalline
anatase TiO, nanotubes (A-TiO, NTs) prepared by thermal
treatment in air. The H-TiO, NTs exhibited vastly superior the rate
capability and capacity retention property during cycling to the A-
TiO, NTs at high current density, since the insertion and extraction
of Li* through the H-TiO, NTs were preferable to those through the
A-TiO, NTs, which were probably attributed to the short diffusion
length for Li', innumerable reaction sites, and relatively high
electrical conductivity. The discharge capacities of the H-TiO, NTs
and A-TiO, NTs maintained nearly 72 and 44% at a current density
of 10 mA cm™ for the rate capability tests and retained practically
89 and 70 % at the current density of 1 mA cm™? (~10 C-rate) after
300 cycles for the cycleability tests.

Study on the Reaction Kinetics and

Physical Properties of TiNb,O; by
Solid-State Synthesis

YAPRO R HIZE TiNb,O,2 g &5 9 SN
g&° oigt a7
A", HYE!, Bosit A, HZFAT, HNNT, Oy, HE D2,
dER T, e
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TiNb,O7 (TiO,-Nb,Os) regards as one of the most promising
alternative materials in lithium ion batteries (LIB), solid oxide fuel
cells (SOFC) and can also be utilized for electro-chromic devices,
solid state humidity sensors etc. TiNb,O; can be synthesized by
many different processes such as solid state synthesis, laser-induced
pyrolysis, hydrothermal crystallization, evaporation-induced self-
assembly (EISA). Among them, solid state synthesis process has
been considered as the most suitable process because of its
economic importance and ease of handling. In this study, TiNb,O5
compounds were synthesized by solid state reaction. For precise
synthesis of TiNb,O-, stoichiometric molar ratio of 1:1 for TiO,
and Nb,Os was chosen. Activation energy and reaction kinetics
were studied by varying temperature conditions (900, 1000, 1200,
1400°C) and holding time (5, 10, 15, 20 h). Moreover, change in
particle size and morphology was discussed and quantitative phase
analysis was carried out by using Rietveld refinement method.
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A Comparative Study of Physical

Properties of Hybrid Ceramics on
Different Manufacturing Methods
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All ceramic and glass ceramic materials currently used in CAD/
CAM dentistry have materials-specific properties, not all of which
are always positive. One disadvantage of ceramic is their brittleness,
which creates a risk of marginal fractures, delamination, and
chipping. Hybrid ceramic eliminates many of the drawbacks
associated with traditional dental ceramics by combining polymer-
and ceramic-technologies. Hybrid ceramic with elasticity lower than
brittle glass ceramic materials that allowed adsorption of chewing
forces, this is especially advantageous for crown. Moreover it
receives much attention as a 4th generation in dental CAD/CAM
material due to the advantages of polishing, workability and
similarity to natural teeth. Hybrid-ceramics that is now being
developed have different combination method involving ceramic and
polymer as below: 1. Infiltrated polymer into the porous ceramic
network, 2. Polymerizing after infusing polymer into the ceramic
filler that is condensed, 3. Polymerizing after mixing polymer and
ceramic filler. This study evaluated the mechanical properties of
strength and hardness as well as the characteristic in accordance
with the different methods of combination of ceramic and polymer.
Acknowledgement: This research was financially supported by the
“Industry and technology infrastructure support division program”
though Minister of Trade, Industry& Energy, MOTIE and Korea
Institute for Advancement of Technology, KIAT (grant number:
R0002879).

Study on the Effect of Fluorides on

Thermo-Mechanical Properties of
Fluorophosphate Glasses

AZA, G. L. Agawane, & &, WD, A
o)

A series of Magnesium Fluorophosphate glasses was prepared
with different metal fluoride ratios and these glasses were further
characterized using various techniques. A broadband emission was found
at ~1.53 pm for all fluorophosphates glasses. Thermal and mechanical
properties of the fluorophosphate glasses were investigated using
simultaneous thermography analysis, thermomechanical analysis and
hardness measurement instrument. Thermal stability was increased
with increase in strontium fluoride and it was found that the large
value of Tg for fiber drawing. The thermal coefficient expansion of
the glass decreased with increase in strontium fluoride and decrease
in barium fluoride. Rigorous hardness analysis was done for all
glasses. The hardness of the glass was found to be in the range of
0.35 to 2 GPa and low fracture toughness in the range of 0.1 to 0.2
MPa.m'?  obtained by the Knoop hardness and indentation
technique, respectively. All the glasses showed increased hardness
values with increasing Sr>* concentration. From the structural
analysis it was found that a full width at half-maximum of 110-121
nm upon excitation. It was found that the proper incorporation of
Sr*" cation into fluorophosphates glass system and the optimum
chemical composition can significantly increase the thermomechanical
properties. These studies showed that glass materials have beneficial
strength and
therefore can be used for engineering materials for 1.53 pm lasers.

mechanical properties and outstanding thermal
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Optical Properties of Cd-S-Se Quan-

tum Dos Embedded Silicate Glasses
depending on composition for LED
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GNP Effect on GNP Reinforced Alu-

mina Nanocomposites Consolidated
by Spark Plasma Sintering
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The outstanding performance is attributed to the large specific
surface area of graphene and its exceptional properties such as
electrical conductivity, thermal conductivity and Young’s modulus.
In the past few years, graphene sheets have been incorporated into
a wide range of ceramic matrix, including alumina, zirconia, and
silicon carbide for various functional applications. Graphene
nanoplatelets (GNPs) reinforced alumina nanocomposites were sintered
by spark plasma sintering. In order to identify the sintering
temperature, the composition as 3 vol% was proceeded from 1200°C
up t01500°C for 15 min. In case of sintering at the 1400°C, relative
density was most high, and it was investigated in the compositions
of 0, 1, 5, 10 vol%. The grain size was smaller than that of the
conventional sintering due to lower sintering temperature and
shorter sintering time. The average grain size decreased with
increasing GNP content, but the lower relative density was observed

with increasing sintering temperature at high contents of GNPs.
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Improvement of Thermal Properties
of Al,03-CryO3 Brick for Industrial

Waste Incinerator
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Influences of Calcined Alumina on
the Through Castable Properties for
the Iron-making
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NP EN HRIGOE

17, oA

8ot Li2tE2 E48t
L

BRI

o

AR 9 Askel 2@ o] Fado] iFEEA F
old YA FE E9] ARl AgtE 2 itk 2 5 U
gz e 2ole 43 HAeFAE AR F o4
Abgo] A B oltl, 7k A HE2ZA ol B4 o)A

o 3 A4 oAl vllE 2 AMg
Fol thete 2 ARG-EA N S A
o] g9lslt}. 9992 AFA=

2

ar ™

W e
)3

o

2
1o
e
-4

B2

(N¢

ol
1o
Ho A 4
I =)
)
|
19
2
P‘L
i

ol
ol
o
i
o,
2

of
¥

>~
Rl
op
B

>

ox > oob N kb o
i)
o=
2

X 1o

SEd st 58 A 35S FAs T ok E ARSI 12
SESA (A, AR 6v)st AR 52 258, 02 AAF1,

F71, AEAFEA Vg AAISFATE GC-FID(Gas Chromatograph
-Flame Ionization Detector)Z O]Zﬂ Falg 8] FAFHEEFE v
wek A3 A >> B> C €22 HAEFHUOH, A Fol AE&31H
250°C(1h 2%, 2h §4)) AAe) & 2= 2447 A > C>B %
o= =9k} #7] 24 (OMX-ADM, SHINYENZZ A tiH] B, C
7} 5% 5k 2 7HAE AR N Field Test 23 B Alg3ds) @2t
Aol Bt TUTHFOT A8 ofHE ZO0E FHHY, C
= AY] 90%c) 3 H71A B3-S HolwA F5 e ARSAS

galalary.



HEAHEE I

Initial Reaction of UCPZr and TDMAZr
on -OH Terminated (001) Si Surface
Using Density Functional Theory
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Proton Conduction at Nonstoichiometric

33 BaZrO3 (210)[001] Tilt Grain Boun-
dary by Using Density Functional Theory
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Electric Field Assisted Fast Joining of

Carbon Fiber Reinforced Carbon
Composites with MAX Phase Ti3SiC,
Layer for Nuclear Reactor Application
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C¢/C composites were joined successfully by FAST using TSC
film as interlayer. The couples with shear strength of 26.3+1.7MPa
can be obtained at a moderate temperature of 1200°C with less than
12min. The effects of the joining temperature and dwelling time on
the interlayer phase composition and shear fracture behavior were
investigated. The interface bonding mechanism between the TSC
interlayer and C¢/C composite was studied based on an analysis of
the joint morphology, phase transition and shear fracture behaviors.
Three distinct joining stages were proposed. To achieve reliable
joining of a C¢/C composite to itself via a TSC interlayer, the current
work showed the crucial controlling factor of interface reaction on
the shear strength and the shear fracture behavior. The current-aid
joining technique shortened significantly the bonding process of the
CyC composites at moderate temperatures, and simplifies the
manufacture of components with complex shapes.
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High Temperature Oxidation Behavior

in Steam Flow Condition of Liquid

Phase Sintering Silicon Carbide
Ceramics
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Silicon carbide ceramics have attracted increasing interest for its
chemical inertness and excellent high temperature oxidation
resistance in high temperature and harsh conditions. SiC ceramics
especially received considerable attention due to it’s a potential for
achieving higher safety margins under beyond-design-basis accident
(BDBA) scenarios in nuclear applications. The high temperature
oxidation behavior in steam flow condition of liquid phase sintered
(LPS) SiC ceramics was investigated. LPS-SiC ceramics with
various compositions of additives were fabricated by normal
sintering and hot-pressing. High temperature oxidation performed
from 1200 to 1700°C with steam. The water injection rate was
~14.5 ml/min during the tests. The high temperature oxidation
resistance of LPS-SiC specimens was dependent on the additive
content, chemistry of the additive composition, and viscosity of

liquid phase.

P2-S18-3) Preparation for Thermal Transient
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P2-S18-4) Investigation on Ti3SiC, Interlayer

Coating on SiC Fiber in SiCy/SiC
Composite
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Codeposition of ZrC and SiC Coating

Layer on TRISO Coated Particles by
Fluidized Bed Chemical Vapor Depo-
sition
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P2-S18-7 ) Effect of Sintering Temperature on

Mechanical and Thermal Properties
of Pressureless Sintered Silicon Carbide
Ceramics
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The effect of sintering temperature on mechanical and thermal
properties of pressureless sintered SiC ceramics with a new
quaternary additives(Al,03-Y,05-CaO-SrO) was investigated. SiC
ceramics sintered with Al;03-Y,053-CaO-SrO can be sintered to >95%
theoretical density at a temperature as low as 1800°C without an
applied pressure. Self-reinforced microstructures, consisting of
relatively large platelet grains and small equiaxed grains, have been
obtained when SiC ceramics were sintered at 1850 - 1950°C for 2 h
with  Al,03-Y,03-CaO-SrO The

microstructures are results of the beneficial effects of present

additives. self-reinforced

additive system and the acceleration of the § — a phase transformation of
SiC by adding 1 vol% o-SiC into B-SiC as a seed. The present SiC
ceramics showed little variation in mechanical properties within a
1850-1950°C range, i.e., process-tolerant behavior. Typical flexural
strength, fracture toughness, hardness, and thermal conductivity
values of the 1900°C-sintered SiC ceramics were 457 MPa, 5.0
MPa'mm, ~28 GPa, and 82 W/m'K, respectively.
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Fabrication and Characterization
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Effect of Opacifier and Inorganic Binder

on Surface Temperature of Insulating
Material Including Fumed Silica and
Ceramic Fiber
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P2-S19-3) Preparation and Properties of Ceramic
Fiber Reinforced Polymer Composite
for Structural Reinforcement
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Ablation Test of SiCy/SiC Composites
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www.kojundo.com
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www.f-t.co.kr

Homepage

"Retsch GmbH : Planetary Ball Mill, Mixer Mil,
Vibratory Sieve Shaker, Mortar Grinder

wt1997 @winnertechnology.co.kr
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CHEAI Zas of2hx] 051-510-3392 E-mail ktw2741 @gfhim.re.kr
i B 00 47 4591 245 AU eI 93 471 18, WDIE 2 o4 AT D12 e, AL B 45 BRI 245 7
O z 2 oL 7 3 g, T 2k, S | ZOMEE e DS i
RES = e g0 o e o8 SEX | S P 3 0 I AL, TR BUS U Homepage www.gfhim.re.kr




HAIHX E|2AE

=
T
CHEAIE M= of2hx] 051-510-1462 E-mail | jkp1085@pusan.ac.kr
TREER AMHEE EHEZE R0, 7|HE, SHHAE Homepage linc.pusan.ac.kr
CHEAM AUAFZE HADA of2hx] 031-786-0940 E-mail nayoon.kim @ panalytical.com
TRES XM 3|E 2M7] (XRD) , XM g2 2AM7] (XRF) Homepage www.panalytical.com
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Vacuum Equipment System, Minutus: Compact Desktop Sputtering System,
TRES E-beam Evaporation System, RIE: Reactive lon Etching System Homepage www.k-lab.biz
PECVD: Plasma Enhanced Chemical Vapor Deosition System
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