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iEb 3% B (2R FEL 22 N (R4 EL B3 Tl (Daytona Beach, FL) - 2111 T 25 43 JEEIFE SoEFG ZE B8
&kl e I B e (The 43 International Conference and Exposition on Advanced
Ceramics and Composites, ICACC’19) | B " 55 16 JEBIFEEIREEA LY A - RIERHLE
f]ﬁjﬁ}}gﬁ(mth International Symposium on Solid Oxide Cells (SOC): Materials, Science and
Technology, 16" IS-SOC-MST) | - B &= N AJE 2 # Ll Solid Oxide Cells Technology
Development at Taiwan Institute of Nuclear Energy Research” f RE#E 1 T 55 i o » S F5/%6E
72 AT [ BB 48 L) EE i (Solid oxide cells, SOCS)4E s & 5 -

TZBEBHFEAT E 2003 FHEF A EIRE S LYIELEE T (Solid oxide fuel cell, SOFC)iHE -
FCEREENN 2 BB 5 7E © 2013 SRR 2 R G B GE TR (ERIIR E RS LY bR A ~
FIEBR b & 2 SR R EBHZE B - AE ARG tA 17 TEE & K 4 THE R
R1IH2THE 2 H 1 HoSRERET > sHAZKE 42 ERY 1,000 grir BLEE - 25RE
## 1,000 fRam S > ZfEEREREE 30 X » 5 3 pIA(SI)IET & | 55 16 eI AR
SALYEMATR « RIS G o BBIEREREREE YRR Bt (SOFC) Bl [E &
SV E R (SOEC) B i TR ik feg 2 i BE Bia T am P = B Mo &t 2 — > PR EREEHE ¢
BIE/ AR TE TR S RS R EER - ARSI - R s
PR ~ BPEERG ~ AR BRET ~ AR R AR M Z PR B B 1 ~ FRI B S S
FE ~ BRIAE 91 b S A SR A HRE R - S RERREN - 2SI E R RS - MR
st B PR il A A VI RAR I -

ZREWT TR T RAHE T SOFC/SOEC b H s R4 - AHBARE RS 3 RN A
Egat 35 - Bt 1 REGR M 2 RigHEm L - AE Tt RS EATHE IR &k
HYEAHEBE ST - BN I B4 2 B8 FOBESRA (% > FEH2 AR BIE &5 -
H 4 om0 B PR i Je A 2 AR (5 > DL B AR P R e #E P 25 )
SOFC/SOEC SISk Z W3R - MiE oK ] g 2 el ks fe ol b PR & 1R RR (R B b A A F
ZWEEERE - WA E RIS < 1N AEE & Tigmr 1 3D SIETHiTER Y SOC
BlgE— bR T TGt Z RE ~ QC ity KRG Y3 R it il 2= i B AR E Y
3t [E > 1 PCFC(Proton Ceramic Fuel Cell)/EE4% SOFC/SOEC 181k 5 [ A 2 W ek sh -
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(5B 2 s Eh(Hilton Daytona Beach Resort/Ocean Walk Village) © ........cccccvvvveee. 3
(F)E 3 /23 s B @ 155(0cean Center) © oo 3
(FE)E 4 FEMERETFCEIIEES © oot 5
(E)E 5 KEBIFEREE o GRIBIFERT) oo 5
BN E s R A= a7 = T 5
(ZE)E] 7 S3 HAZLIFER TG © oot 9
(B)E 8 HHEm LR MBAIRBE IS © e 9
(FE)E 9 FHBNENCIEIEER SCEETR © e 11
(B)E 10 FFBNEN EEER SIEETZ © e 11
11 e B I RE S IR A ~ RIERBLRio i T & (1IS-SOFC-MST)
BB ottt 15
12 HATEZ(Kyocera)/AE] 2 3 kW SOFC ZE B AR ANERELERAS © v, 16
13 HITEMERZUE 11 20 KW SOFC SFBEHAHEIAAE © oo 17
14 &t 7 whRFEEAR(NI/Y SZ)HlER A% 2 3D B i4h#(a), (b) K (c)Hokr & o Af
DABBE © oottt 18
15 BEFURIDIE (ZE ) S /MR (G ) 2RI © oo 19
16 Yb,Si;07-Yb,SiOs-SiC FHZEE S R ETEHEIRER] © o, 20
17 SOFC &l 5 By B Bl B SV PR B BEBETEH o v, 21
18 Haiku Tech A\ &]H#% 2 SOFC & | Tl fabatf e S HFFE o 21
19 {H4 K EZE R SIFEL Ag-porous Ni SIS AGERFAEEESETEA © v, 22
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MR SeEfg R e E el s K EE e | (International Conference and Exposition
on Advanced Ceramics and Composites, ICACC) 3[4 &2 2 (The American Ceramic
Society, ACerS)Fit £t » EENEF 1 H M) » (£ B fhak B INRFt4A L= i (Daytona
Beach, Florida) 2217 » Slg# A8 &M I  iv B H R & i < — - AEEssta
17 JEE G ) 4 THERE R - YL H 27 HE 2 A 1 Het 6 HEW#EST - Hp% 3 957H
et T 16 mEEE S LY E AR - RIE2BLRTRTS & (16" International
Symposium on Solid Oxide Cells (SOC): Materials, Science and Technology, 16"
IS-SOC-MST) | » B9t k33 SOC SHIE It IE ~ i EE E R ek — -

FXRERIFERTHY SOFC/SOEC Z gl E N 2 FIBIR 5 7E - B 2013 FFRERGFF
SR A PTIE TRz g L B 2 — » WHARRT SOFC 513 £ A F i M LI5S
HZE (MR - AEgsibr 7R E RS FEZE SOt 7 SR R
PR R E A R RO ISR IR 2 4 - Hort SOFC/SOEC #1# ~ 2B 24 BH 3
st BUAFTET T BIRREALYISRI AR i 48 e B A R S TEH] ) ST MBI A &Y
BAMEME: - FEHSMAEBIIR R - RIS R BB IR R R T30 - IR
B2 SN B b S8 » IR S 56— T Z Bttt &8s - LIBREE 4R BIRH x
Hr Z BRI S S il sh A - R iR Elsa b EIR 2 R 2 ARRH{A - Il
=R A] BE Z ROt HERE R b EPR & TERA R EHR A A BT Z 2 AL - INAFI AT
flo B ER PR RERN KR SR B2 R -

tZRERFEFT SOFC/ISOEC AHRBAN FE sl R E A TE I aT &imET 3 W » E P AM 4HE
B T AZET 5= “Solid Oxide Cells Technology Development at Taiwan Institute of
Nuclear Energy Research”fEREZ Il H#Ef TG B e (FT 5% ) « LLAD - BUFEIAT4HFN A%
T 2R F #E“Performance Evaluation for Solid Oxide Fuel Cell by Addition of Tetragonal
Zirconia Polycrystal in Anode Substrate” Kz #7/FR4H #5555 & T F2FT 3= #5“Performance and
Thermal Properties of Ni/Mo Alloy-supported Solid Oxide Fuel Cell”z 2 IR ES R (B

B R EFR) ML HRE R & 3 T/ Hm S 38R -
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b B {62 B2 M AUFE4AEL =T 1 (Daytona Beach, FL) » 211 ' 55 43 [E B SCHERG FE BitE
SRk €5 K FE 55 €7 (The 43" International Conference and Exposition on Advanced
Ceramics and Composites, ICACC19) ; & " 5 16 JHEIFEEIRE ALY AR  FHERELR,
s € (16™ International Symposium on Solid Oxide Cells (SOC): Materials, Science and
Technology, 16" IS-SOC-MST) | - HJEBIFE LA BUE Sp R Gt R mE & E 1977 4
FEERYE - 2007 FRETEZ FGRIEER—H eIt a T - SHECRE 43
Jigt o ARFCANEL BT T A (bR B2 T AR » BADRPED: » BRI PE n B (Volusia County) -
PERE R 254 2 /NP AR - MO EAE 1
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(DL2592) RS Erts i AAdess, > P4 (DL1983) 1 01/26(7) TR CFL4hEL 2T -
(Z) gk
ZIEH 2019 £ 1 H 27 HE 2 H 1 H RS IIHERIGZ & 8~ 55 43
JE BRI Z R SR Gk MR E & (ICACC’19)  FiG AL (e AN HT
4L 2> Hilton Daytona Beach Resort/Ocean Walk Village (X1 2) » JE# 0%
T e e B 5 P A 5 T 2. Ocean Center (X011 3)#E7T <



(F)E 2 ez EL(Hilton Daytona Beach Resort/Ocean Walk Village) -
(F)IE 3 EFHam L35 5% KM ns e B & £5(Ocean Center) -

Kggraata 17 (ER [E P2 S8 2 b5 ) & (Symposium) - A4 ¢
Symposium 1: Mechanical Behavior and Performance of Ceramics & Composites
Symposium 2: Advanced Ceramic Coatings for Structural, Environmental, and
Functional Applications

Symposium 3: 16" International Symposium on Solid Oxide Cells (SOC): Materials,
Science and Technology

Symposium 4: Armor Ceramics - Challenges and New Developments

Symposium 5: Next Generation Bioceramics and Biocomposites

Symposium 6: Advanced Materials and Technologies for Direct Thermal Energy
Conversion and Rechargeable Energy Storage

Symposium 7: 12" International Symposium on Functional Nanomaterials and Thin
Films for Sustainable Energy Harvesting, Environmental and Health
Applications

Symposium 8: 13" International Symposium on Advanced Processing and
Manufacturing Technologies for Structural and Multifunctional
Materials and Systems (APMT13)

Symposium 9: Porous Ceramics: Novel Developments and Applications

Symposium 10: Ceramics Modeling, Genome and Informatics

Symposium 11: Advanced Materials and Innovative Processing Ideas for Production

Root Technologies



Symposium 12: Advanced MAX/MXENE Phases and UHTC Materials for Extreme
and High Temperature Environment
Symposium 13: Development and Applications of Advanced Ceramics and
Composites for Nuclear Fission and Fusion Energy Systems
Symposium 14: Crystalline Materials for Electrical, Optical and Medical Applications
Symposium 15: 3" International Symposium on Additive Manufacturing and 3D
Printing Technologies
Symposium 16: Geopolymers, Inorganic Polymers and Sustainable Materials
Symposium 17: Advanced Ceramic Materials and Processing for Photonics and
Energy
DLz 4 {EEEBE sz (Focused Session) » E1FE :
Focused Session 1: Bio-inspired Processing of Advanced Materials
Focused Session 2: Image Based Characterization and Modelling of Ceramics by
Non-Destructive Examination Techniques
Focused Session 3: Chemically Processing of Functional Materials: Understanding
the Conversion of Molecular Structures to Solid-state Compounds
Focused Session 4: Green Technologies, and Joining of Ceramics
AN KE AR EIREHEE1T 40" Anniversary Richard M. Fulrath Award

Symposium on “Frontiers of Ceramics for Sustainable Society” ~ 8" Global Young
Investigator Forum Ei Special Focused Session on Diversity, Entrepreneurship, and
Commercialization & -

B B S AE & %000 2807 Symposium 3: 16" 1S-SOC-MST #E{ T i -
SALBE S AT 4HFRL R E TN ~ VIERAHG A S 18 L AT ieiaiem s 1
RillEREZ - BIBTRRIEEIEE > S 0HEB G ETRAEER - WS A(EE
BE(EE) R Ram B H il Fy
1. 2[7#[E] : “Solid Oxide Cells Technology Development at Taiwan Institute of

Nuclear Energy Research” ;
2. #F5L%% © “Performance Evaluation for Solid Oxide Fuel Cell by Addition of
Tetragonal Zirconia Polycrystal in Anode Substrate” ;

3. 155HF * “Performance and Thermal Properties of Ni/Mo Alloy-supported Solid



Oxide Fuel Cell” -

KGR EREEE T » B SR - 56 42 JEa R ~ TR L
K& AETARARS ~ B ~ DB OB SRR -~ AR - MR - 3
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MEETING REGULATIONS

During oral sessions conducted during Society meetings, unauthorized

photography, videotaping, and audio recording is strictly prohibited for

two reasons:

(1) conference presentations are the intellectual property

of the presenting authors as such are protected, and

(2) engaging in photography, videotaping, or audio recording is

disruptive to the presenter and the audience.

Cell phones Failure to comply may result in the removal of the offender No photography/
silent from the session or from the remainder of the meeting. recording

Note: The Society may engage photographers to photograph sessions
for marketing and promotional purposes.

The American pla
LAEANLE ATl reproduce them In educational, news or promotional matertals, whether In print, clectronic or
isa faclitates th ather media, Induding The American Ceramic Soclety’s website By participating I the confer-
‘exchange of papers for The Soclety  enc you grant The American Ceramic Society the right to use your name and photagraph for
nght “The Society has an uch purposes. property of The American (
Yt obein Exl g Soc)
< : videotaping and audio recording is prohibitad. Failre to comply may resuit in the

with Sodiety
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o ay K eyt b ey WU he Sy’ pemssn g e e Sociey Registration Attendance st b limited to
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1 A 28 H : 08:30 faiEr T K g him (A& 5) 5 EAmERFH@AIE 6) - Houh
K& £ Dr. Manabu Fukushima F#¢ F e & i#(ICACC’18) 7 fi 3w L s i (78
s CEERAS » FLr R SR SRR MG H AR Ry

1% M. J. Presby, N. Kedir, L. J. Sanchez, C. Gong, D. C. Faucett, and S. R. Choi,
“Erosion Behavior in a Gas Turbine Grade Oxide/Oxide Ceramic Matrix
Composite”

2"Y M. Trini, S. De Angelis, P. S. Jargensen, A. Hauch, M. Chen, and P. V.
Hendriksen, “Phase Field Modelling of Microstructural Changes in Ni/YSZ
Solid Oxide Electrolysis Cell Electrodes”

3 S. Yamaguchi, K. Katagiri, T. Ehiro, T. Ozaki, and A. Kakitsuji, “Evaluation of
Power Generation from Biomass Using Solid Oxide Fuel Cell (SOFC) and
Downdraft Gasifiers”

e SRR A

1% J. Jiang, S. Falco, N. Petrinic, and R. . Todd, “Reliable Measurement of Fracture
Toughness of Armour Ceramics at the Microstructural Scale”

1 M. Porter, A. D’Angio, J. Binner, M. Cinibulk, B. G. Banos, and A. Aktas,
“Optimisation of SiCp/SiCf Preforms Prior to Matrix Formation Using
Microwave Enhance Chemical Vapour Infiltration”

2" s, Agarwal, Y. Zhao, S. J. Zinkle, and W. J. Weber, “Raman Spectroscopy
Experiments to Characterize Radiation Induced Defects in SiC/SiC Composites”

3™ S. T. Nguyen, H. lwasawa, H. Suematsu, L. He, T. Suzuki, K. Niihara, and T.
Nakayama, “Crack-Healing Ability and Strength Recovery of Ytterbium
Disilicate Ceramic Reinforced with Silicon Carbide Nanofillers”

MR EHAE R EERIE LM Dr. Surojit Gupta & RIZAE > i AR E
sTA 17 {Ebf T & (Symposium) PR 4 (& 2B & (Focused session) [FHFHETT - fK
FERSET  AEEatstA S 1,000 Fam O Zens - /i 30 ZRpG2E - D
Koy RIARE 42 {ElEZ - 49 1,000 A\ 7 Big o eas » Hrh 60% LA E Ry sk B 35 B
K20 FAHN  RlEaEsiE TR - RIZESEBEUR S SR TE R AR
IFMERARA - DU E AR E - EaEg#s — RUtdtbamE



BIZURREAL - EEE S S ARBEEIGEER - 281 AN A
afe < SR Reaam < BR8N - Brlwkz\PE (& 0H %% 2019 Global Star Award » 1545 77 7]
5 Sungwook Mhin (Korea), Valerie Pralong (France), Joaquin Ramirez-Rico (Spain),
Satoshi Tanaka (Japan), Naoaki Yabuuchi (Japan)Z: 5 A o AJEEFHIHZEEE 6 &5 2
Global Young Investigator Award > #5:45% A £ Dr. Wei Ji (China) - (A58 R 2 AR EE
2 1%) o fEAh - RIE R GHRIE £ THE S 44 BRI AR ZEBUHE Sl
KB (ICACC 20)/5 > 2020 4F 1 H 26 & 31 HAE[F B T - FERAET TR
I 4 G R E R

B3 2019 James . Mueller Award 753 Dr. Dileep Singh &8 “Renewable
Energy: Role of Ceramics and Composites” - fi#5H ] A FEH 88 » BREK
PoRE » EUIHIHNES » R E B Sm AR AR F R - BORR RS e AT
KBRSl - RSB E - TERE R EE SR EA SRS i
JRERME S DU - (F Rk A A B R B e T AR R o Y 7R oK B
PREY - Dr. Singh 22K F5E4EE (7 (Solar thermal energy storage)H & 1] - fEAlfe 241
HHHE FH 7S = R BVEE R 1R & 230 Z PR B - 14 i R AH S8 B A7k} (Phase  change
materials, PCMSs) i &5 K5 2eE Z i F1VE > F5m /e 2 FRE A 700 °C ~ ZEHE
{RBORI 20 WIm-K ~ SR A7 95% % (ERE T 75 72 300 KWh/m® » Bl il bk
B BFEEm iR - S0R PR BRI EREAUTER - BIBREA R RS
WIPE T TR R HAE AR HEYbTE8E - EE41 > Dr. Singh JRoSERHZHEI TR
Mo &R oA LSS A S R AT il FE AR BEIR Zd 2 AT M

HZ R 2019 Bridge Building Award 753 Dr. Jerzy Lis z&#fi“Processing of
Complex Ceramic Materials by Rapid High-energy Techniques” » PN Ry iy 4K b
LUK 8L AGH BRI FE B R LU E S sE R (i (Rapid high-energy techniques)f
M &RFgZEAEL - Dr. Lis S RdfE RHET J57% - BLFEPAEE & 52 (Combustion
Synthesis) - 7 By H S I = A & k£ (Self-propagating High-temperature Synthesis,
SHS) - DUR B S PRa 25 % (Laser Rapid Manufacturing, LRM) = BEREES AT LAS,
RE RFAEFEZADR E b A B TR AE BUSRE - WSSOI E Y > BHELGER
S ENEMR AR HBIE T A THEL - BUAcRnT S A B RERHYDIRL > 1 HPA RHET £5%



& B FA el v T AR g A RF 14 » Dr. Lis BA Si-C-N > Ti-Si-C-N ~ Ti-Al-C-N ¢
Al-O-N ZEA[E] e 7 280 S HO e P — 25 s 858 00 RHET Rffr a2 il TR K
MR AR A AR EE R R SR AR

H RS R E 25 57 51 5 Dr. Shunpei Yamazaki 5z Dr. Michael J. Cima it
“Crystalline Oxide Semiconductor (IGZO Ceramics)-based Devices for Atrtificial
Intelligence (Al) and Internet of Things (IoTs)” kz“Drug, Device, or Diagnostic?
Engineering in a New World of Medicine” - Dr. Yamazaki 5 H Aif A T Z(Al) fz
ViAo TR IEAE B HEME > FHETEA ARYARAR > N B SRV AR 8 R R
{E A 5 2RI - A TEY - DA B SR R D R S R AR B R A (R
a1 e BEE Y 2009 FEEEIR T oo gl A A B R $E S (B (CAAC-IGZO) -
CAAC-IGZO Z—THfgZtfkl - I —Frfy s Sy n s Al sR Z S8
FEEA > AT EISE R B T(GPU) » thyuE BT (CPU) ~ EhREFSHT
HECTEAS(DRAM) S - (A S0 P ZA R E 4 (i Si FEesliE 2 & A > K
TR PR T Al &7 BYZHZEIEFE - Dr. Cima iR & 5 K SEREE R IR B B Rl 1
PR o (T (E S LM TR asc i B i Y A SR B IR AP TR
AT T HAVHARF o RARHYSCHES R A —E FEAR AR BTHI LR > 1M/
IR — XM R s () MR R E e R R -

#Z H N FBataS o EbTET & 2 D G R - 218N T RIEBEGZ
Symposium 3: 16" International Symposium on Solid Oxide Cells (SOC): Materials,
Science and Technology 2% s s - AVE S3 Wl (1343 £ 1T M H
352 R (L 18 R aR ) s 11 R(PLEANEE 4 R RR) - swslris
FEE ATl I RyFEAT SR BT SRR S a - SR KRBT & ) R R ~ FE
EH O UIERENE R TR E - Hh USRI RREEET 28 A RZH
BFEERNE R B = 0w L L& Rt ~ oA ~ S2ERAIBEHIEERET » AR
FRIFER et - HslBdE - st ERERVREHRM SOC HIATRME - AE
IS-SOC-MST W) &rim UK H &8 Zim SC5T 3 1M > B RIZEEMITEFTATER - A&
b e R T BRI Ry 30 oy 2 A > Hik 2 CIBHGER 3R RIS fy 20 73 > [
BHEm L RO R R G WIE 7~ 8 -



(o)l 7 S3 AR I L3RG (H)E 8 Biem R M mEEE gy -

N2 AR E R B “Progress in SOFC and SOEC Technology” 2 “SOC Stacks
and their Integration in the Systems” » 5175 6 & 1 Ezm 2835 - EHEMEERAN1Z ¢

FEEAE RS (Department of Energy, DOE) P. Bruke fAZAJE &% s US
DOE Office of Fossil Energy’s Solid Oxide Fuel Cell Program - $& Kz #:&f; SOFC 51
ZATRE HAR Ry 100 KW £ 1 MW > =i HARRAIS 10 MW £ 50 MW > H b f1fRER
A~ BEHE  BUEN B P R DRERERS - H bR M R R N
HE(SS kW) Z 55 bR nliE 0.2~0.5%/kh - 1f 10 kW SREEHE > 5B AL Ry
2%/kh - HE47 514 LG Fuel Cell 22 200 KW & FuelCell Energy 2 50 kW Z4%#E
TS EREE (Proof-of-concept) 24 IlE - HASCRE nlHEA- 2R 55% - SOFC &F
= 2018 7 FERE R B By ¢+ Za G AA (for 100 kW~1 MW)>USD12,000/kW ~ %51k
% (degradation)1~1.5%/kh ~ i} 24 ¥4 (durability)<2,000 hours ~ /& Eas6 i 50
KW~200 kW ; ] 2020 ey HERRT S @ ZH3piAc USD6,000/kW ~ 25114
0.5~1%/kh ~ [fif A M4 5,000 hours ~ rraEnfEzERHfE 200 kW~1 MW ; £ HEEZ 2 2030
o ZREEA USDO0O/KW ~ 551B4:<0.2%/kh ~ it A 14: 5 years ~ rReEgsg AR 10
MW~50 MW - [tE4h » HASER 52 FLER /N E] Y. Kawabata #;45 Recent Achievements and
Challenges of SOFC Power Generation Systems » 5 H{ i H AT UM A B R ER#HEE
PE3ERI SOFC-MGT(Micro Gas Turbine) Bt 200 KW #3585 2478 » L iEiE
20,000 /N » 1B 0.7% » 3%\ 2 53.6%(LHV) - {=[=7 Sunfire /X 5] C. Walter

I}



#745 Status of Stack and system development at Sunfire » 54! Sunfire §f2% > SOFC
BEHEA RN 0.7 KW~20 kW » Horr 1 kW BHE Sy 30 f 4% - HA{bRLIEELLE
FH (Area Specific Resistance, ASR) &f51Z » HERE MM ET 2 946 ASR & 900
mQ-cm?s {32 5 30 mQ-cm?/kh ; i & RIS b > 9745 ASR ELE{EZE 650 mQ-cm?
FAE#% B 19 mQ-cm?/kh -

1 B 29 H : ZE F & & “Novel Processing” -~ “Sealants and Mechanical and
Thermomechanical Aspects of Manufacturing” k2 “Electrolytes” ~ “Stack / Cell
Performance and Durability” » 514 14 5 B SC#EFR - ERHEA © FAFFEE
FHEWTZEFT(ISTEC) 2 A. Sanson ;15 Supported Films for SOFC Applications » $5
tHEUE SOFC &M 5 » VAR 2 NI Rys BN RE < BRSEIN R 2 — > MIEEFINEE
ZRH > EIRER A R BT S AR SR R Z AR - SRR
SIKEE R A E YRR Z ) o e on AT RS EN 2 BERHEE A 50 vol% PG(1,2-
Propylene Glycol)/50 vol% H,O R/ » AT FERUR « AN & s 2l 1 S HER
Y~ Cell3Ditor 515 - HHWY KB4 3D YIEIEiGIEM > SOFC Bt~
TEAbAREE - S TAEREBIERAARE 3D SIENHGEEE: - /g )7 ={8fF SOFC
A S AR PR AL A - AR EH H A M= Nt bRy
BUVE FFFIEIRTT - DU Z B &SR AT P EN 2 DHEE M S LA Ry B A S -
LA - SEEIFE Ty v KE 2 B, Hu ##5 Barium Zirconate Based Electrolyte
Densification Using Reactive Sintering Aids » f5H$&lgsH A =8 T-HEX » affE
M RE T {FE A SOFC Z [EREFEARE - 2RI $5ME AR 20 F i S A BE&R & BE
FIEEAL - BT SEMAIEROR R B RS B A A R (RS iR S A 156
fig'E (BZCY-Yb)HyEet e 2 1623~1723 K- & g i BZCY-Yb EfE &SR
SRy 1623 K g4t » H4EHEE =S 0.01 S/em? (at 973 K » 3%H,0/air k(&) -

AN - BEOMHE 2 it A MRS AR X AR T RGN Ry 2 B 5 ER
A o TR IKTS WY& 45H - SOFC SEMMEFHIZSdn &y 40,000~80,000 /[N » A
A REFTA HVAH AR T A0 L R AV RETRIES - BURCH AT RE IR B HE S b e
AVIRIE 28 > RFEHE(E MK35 £:51 10 5 Ze8EHE#ETT 20,000 /NERFHIE - 3 rds
HATREZE S L2 BF 2B A E SR - EREENZERRY - & HEK
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(17:00~20:00) 17/ am S 3 2% » 8 % Ocean Center 73!l o B [EH{ = 2P 53 e 4
BAG A R E R AEVEER ER S “Performance Evaluation for Solid Oxide Fuel Cell by
Addition of Tetragonal Zirconia Polycrystal in Anode Substrate” Jz“Performance and
Thermal Properties of Ni/Mo Alloy-supported Solid Oxide Fuel Cell”3$3% » #1[&E] 9 ~
10 -

()l 9 TR HEm S5k - (F)El 10 fipBh [ /EaEm sk -

1 H 30 H : 12 E & &“Air Electrode Performance and Durability” ~ “Fuel Electrode
Performance and Durability” & “Interconnects and Coatings” 5 “HT Electrolysis” » &
B 17 m I Em S 8 % R SR ¢ Y. Sadia Y H 5 Electrochemical Impedance
Spectroscopy of (La;xSrx)NigaMng 1045 THEH » $2E88(SHHYE(EY)E FEF] By SOFC
Z R o SR e R AT S R i L 29 EHY RN Z
— o ZREFEWTIE Sr Rl Mn 25 LaoNiOs (LNO)RRRAFRIBER TR 2 > 3437 Sr
I Mn $2RERVRCR D AHEZE - $20EEL % St R A IR on M - R ERE T RAE A2
S5 RIS % Sr wlRE(RifT > HEMSEMRIAEAK - SOC EMHENE (23828
AP > EDmR S SRS p e i bR E B E S {EZ £A - S. Molin it
H. Development of Protective Coatings for the Hydrogen and Oxygen Side of
SOFC/SOEC Interconnects & tP i » ¥ <2 85 L AR Prag HADRHEE T » AR
ST ERRI(CAEHERM) - PREERAEARYEN TR SR > AJEEH Ce 5L Y § MR ER
SYERN(ZE SR MR (A - B T EE R AR AR (LSM) R #h S B (MCO) 2 5h » JRE
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INE IS Y (R B AR (B0 Co)  BESh - F|AFEREERE T AEE F.
Smeacetto 74k &R HEIIASE Cu, Fe RN #sHRSOELY)
(Mny5C01504) » {7y Crofer22APU Kz AISI441 A Sl HpE Prag i S b R R
PERIRE > 45 EREERHA 750 °C~800 °C 4% 3,500 /N HIERT% » Cu, Fe JEISIREEAS,
AE[EPIEREIEREEE Crofer22APU Jz AISIA41 it i felF 18 2 B - 2R RS
FeATBHZEINE M PRI RS R ER R R M RT3 S A - A H
B5H5(17:00~19:30) 41755 350 TR - B8 2R CESEIE - DUk
e AR ST IS PN e =l i )

1 B 31 H : &2 & E“Air Electrode Performance” ~ “Air Electrode: Powders,
Fabrication, Contacting” kz*“Proton Conducting Fuel Cells I”5z“Proton Conducting
Fuel Cells 1I” » 5175 16 & CI5HGR L3¢5 - EEGREERAN © SOFC [2tbhibR 755
Cr Wi IR &y CrOs Mg RE b2 A - 55— A AIE P2 R &H Al B 22 5 ol
T3 S » 3R T RATT EAH RS2 - SEET TR B 2 B e . Y. Xu Ji4 Performance
Degradation by Room Temperature Ageing of (La,Sr)(Co,Fe)O; Cathodes in Solid
Oxide Fuel Cells #5 g5 H » Z25H DL Lag gSro.4C0o2Fe0 03 (LSCF)fafaif il > 2
MR RENZER IR CO2 | AT 5 K WIAE( LA PTE M R AIr LT M
SRR - SRR RSN BN R R BN RN < — » B
HH B (LEL Sr K CO, KFETV AL SICOs B BLRIISARE 4 - [etmiEg
#}H(Cathode Contact Materials, CCM) & SOFC 2&5:tt e 4H S 5209/ @k il > —
FASRE ~ VA K EEE 2 CCM IR A AT H AT THIFTERE Z — - EEICF
EEIEEZFE EE=E 2 Y. Chou ##522% Thermal and Electrical Properties of
LSCo-Mullite Composite Contact Material for Solid Oxide Fuel Cells > if}Ze#EfE > By
5 ERE AL SRR S A L YI(LSCo) B A = B % - #Fy SOFC [ fiAict 2 (B - 24
FEA L7 200 R (48 (~ 18 ppm/°C) B YSZ & f#/EE (~10 ppm/°C)RUTHL » s 2l
R ZFEEMERS Y. Chou 5 A\ ZEHFEAI AL LSCo H17E#2 40 vol%EACH 45
3Al,03-2Si0, B 2Al,04/Si0; EfFEEMZ IR A EZE ~12 ppm/°C » AT S A AR
INERCEEEAR T - BRGNP — PR B R SRS -
G- Em AR I B A E R g R E R — - a2 4 SOFC/SOEC 2
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& > AR A Z e - SRR 4ES e REE WL Li #i&: Highly Performing
Triple-Conductive Pr;NiO45 Anode for Proton-conducting Steam Solid Oxide
Electrolysis Cell - fi5 8 & KRG 2 3 e tho i AU 8 1 (S AU E RE S LUk
BRI Y — 0 EEWIZEFE R ProNiO4.(PNO)E Ay BE i Bt Ay ehlel g8 i -
sa 8 PNO EAFRf#'E Ba(ZrCeY)O0ss (BZCY)HY RAFHEME - EERSS AR PNO ¥
FREE /Ky AT A& M - BoK A& Y 550 °C kz 700 °C i - 535l Ry 0.52
Q-cm? % 0.057 Q-om” » SEEJRHE(T MR MUAE N, - BRRE ARy Ni-BZCY
| BZCY | PNO-BZCY > #A 700 °C ~ 728 977 mA [ cm? % » EfEEME R 1.3 V
oG ERL T 95% - AJE IS-SOC-MST TfET & i it E H A4S T -
2 B 1 H:%E s mEaess FS2: Image based Characterization and
Modelling of Ceramics by Non-destructive Examination Techniques FfE .~ X-ray
tomography Ji& Fij > Mg ZE &5 R 50 E 2 ARRR R SO - AE ARG HYE H hrsd
o

(=) [EF% -
AEERFERIEHE 2 A 1 H P PSR > SIEHE H MFRRE - Rttt arE
PRI E S S 2= (DL1973) TR 2 S i i A PR (DL792) E S B LIRS -
& fE e th e 22 (CI3) ETREY 02/03(H )RR S/ BNk E IR -
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FZREDTFERT RIS SOFC/ISOEC 2 iRl 1 Z FIBISE E - B 2013 4
FESZ BB Ry B E AR S LR AT ~ RSB o e & 2 BB i e
BHZE R > RINSBURTHBIE A EH A EE) - BEIREC 20 Eg5#
WS REIRS NN R AF 2 B SOEAE R 5 - AfE AR E a3
st 35 0 EE L RB IR S 2 IR S SRR I TR
FEH 2 BURTE S B - bR T BRARRFE _E A S e Fe 2B S AR I o 3%
S » TRREL T A @bt & g ey 3D FIENRL i E > SOC #liG i — T Hfe
T ICRREET Z RUEE - QC Rl SRS Y 3% Fre TR il = s o B A EE YR SR B ~
SOEC A Rzttt 8ot - Sl E m B aE R F A bR A ~ &
J& AR PR H 2 S8 (B R S E IR /R B > LA K. PCFC(Proton Ceramic Fuel Cell)
At E% R 248 SOFC/SOEC &1k [#E A i EAEL )7 (A% -

AN EE R B ARIGEN LB R a8 B2 INAFEAEL =T 2 ICACC2019 &k fiNIE
FISE R HalR e - AE NGRS 17 I\ K 4 IHER S -
A 1,000 fEam SRS - DU 30 KL BRI 2 - 5 PKE 42 (B RE
% 1,000 A28 - SEPRATH G ERI L L G S ETFEE - EHR SN
BIRGRCEZ RS - 2S5 TEM 43 & R BERNREANE - HEHES
UK JE g B3 im0 BRI PR S SR ~ 4% R LB R EE 245
ot NIRRA(R: - DARGGZEIARRTIN ol . SOFC/ISOEC SHis 2 fHE R -
=R A RE Z ROl HE R SR bEIPE & TERIR: - DURART A bEE SOC #¢iig7K
BB MATEE T BT EOETT - SREE AR IE R ©

% 16 EEIFEERRE LB - BIELERGT T & - EIRSROHER S
X 55 R(HH 18 MBS B 1R Eh kBB FEERIR
oL 0 R AP o AN S 10 JEEE 83 e s U(BBFEER 2 %)
5% 11 f@gg 2k 75 RamoU(EEBEEEM 11 5R) © 56 12 JE3# % 68 R UG EF
FEELAR)  F B ERE B R (BEFEER TR 3 U4 EERsLE

s L(EBFEEEBIAR) 25 15 JEEE 2 57 R U R (BB EEHERM4R)
PURATE SOC WET &am B & 66 (5 EFEHER 3 RUSA BT - 41E 11 -
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()

A g E TR RESREEUEE - E PN TR R A i R MERE R > DU
Frea HER L 2 NRPE > HERERS - RAtMtba i EtEZISAE b
PR EL Oy dm S R s ARBERS 3R - 280 > MHEUR H Ay TE T
IS-SOC-MST #af &~ flilmmE G 4 REFEMED - HIEds AN S REdER
KERFFRIG A o T AIENTS & 2 38 RE RE sy BB ~ SR # ~ b
FIEEN IR Bl > Hp DI 2 e S RREET 28 RERZH > Gins
PBONIER B W L LB et ~ ool ~ SRR IR ERET > A=Al
FERRBaREEst ~ RS - e B AR SOC FsATF I M4H - AFTHIH
TR EA TN R Bl S 2 [ - 208 - &S
Kot s A T i B bt S8 BE A 74 SOC #& ABLN > Bil40 S5 B AEJFH (DOE) ¥
SOFC Wasfraie A H By THANE - WPEE et BT (5 - IR FRAESRHETT
ERIFEERE - PlI—B R EiE 2 DOE MY E (BRI, M EGET
70 0 METAAFTREME] 3~5 kW SOFC AHIRTHE AR S » RATFRERL

il

100 [ total papers presented

Hl papers contributed from Taiwan

80 |-

60 -

40

20 |-

Papers Presented

10th 11th 12th 13th 14th 15th 16th
IS-SOFC-MST

11 R B R S RE S EPIRR L R AR R ~ RSB AfTTE S & (1S-SOFC-MST)z

R
H ATEIPEbT S0 SOFC/SOEC AHBEF o &y EIR& &bt (Solid oxide

cells, SOCs)fszffy » Hrh 3 fn A A B b Siad ole FHH I T 55 2 il dnf B3
& o DT 2 w8 B ~ HARP] > 2017 g SK E&C /2 F]81 Bloom Energy 7
ILARESEE o P S R R R AR A E] 2 8.35 MW |y Bloom Energy
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Server fzi% > HYHETHY 2018 FAHMGBHAARG SR EE - 00 H A = ATy 8
g sG> et et AR A= SR FE g - & 787 BRI A 1
MW #5777 - 2010 SFEYJEARHEH Al EARIAREEH R L SOFC #E AL
Bloom Energy /A &] > 225 E 58T 200 MW Z S BE 24T - HARE
(kyocera) /X =]ji% 1985 SEFRLGRHE SOFC MRHNIEH 2 HAFZER T - 2011 4 -

a2 o F BRI KRS AL A SRR ey R F B “ENE-FARM type-S” 700 W SOFC &
e © 2016 SEVUH - SCHEH S SR ~ BN HYERME o SR HTHY 3 kW SOFC
ZIRHIARRE - 2017 R - HEHEE A EA R AR 2 3 KW SOFC 2kl
7E(Combined heat and power, CHP)Z$ 88 Z:47¢ © 5% Z & I 25 =] H ARl

AR 52%H SRR > ARSI SRS RETFACR Ry 90% - AfE] 12 -

zztne;jratig:t&uct) of Fower 3kw

Eff‘;:incjower Generation 52.0% (LHV, default)

Rated Overall Efficiency 90% (LHV, default)

Dimensions 1,150 W x 675 D x 1,690 H (mm)
Weight 375 kg

Gas type City gas (13A)

12 HA%GTE (Kyocera) A H] 2 3 KW SOFC #5 BEH#AH M B A% -
(Reference: http://global.kyocera.com/news/2017/0702_bnfo.html)

HARZE A FAE S SOFC R A sy iS4 BBy — =B IR - BIIR ) Bl ER
MR 2 RERIRIIRHBE TERET] - R T EBEREE 2SN RKE S E R
BT AR P IEOK S EEA] » EEAh - SOFC S8 88 24l HoAth Y P IATA ER
PR RS E 24 B A BEEIIRK CO2 - H AL EE A (MET) SR T
JEF] SOFC Z:&RHIbTE » HAEREAE 2017 FEHI ] I - METI Jff 2
2020 = Z (EE AR H FESOEAE 140 & & 2 2030 £ 2 HARAIEE & 530
Ha  UMEREMRGREAGBRN—ED - 555 BARRIRMEER AR E
(NGK SPARK PLUG Co., Ltd.)jjx 2017 &£ /\ H'EAR > EfRFEATRE T Z Pkl
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(1)

SOFC Btk » FA(E N TR S DR Z 5 LSRRV SR R AT - i A Flie
b %t 2 SOFC SEHEN A E FY H LA PR=UEr 11 (Hitachi Zosen)z 20
kW SOFC 88 %41 > W EFSH 7S H MBS RIE SER o éw & 052 AT (ORIST)
FLR S BAAGHET THEAE 4,000 /NRF 2 s BRag flst - 40l 13 -

Rated Output of
Power  Generation | 20kW

(AC)

Rated Power

Generation >50%

Efficiency

Rated Heat Recovery

Efficiency >40%

Dimensions 22Wx42Dx2.38
H (m)

Gas type City gas (13A)

13 HirgMitR=Ug 1+t 20 kW SOFC ZEEH4H BRI -
(Reference: https://www.ngkntk.co.jp/english/news/detail/001449.html)

FFEF T ARE > M. Trini % A 3R 50 FJE &3~ “Phase Field Modelling of
Microstructural Changes in Ni/YSZ Solid Oxide Electrolysis Cell Electrodes”
TES RIS 4 - HREREE( LY &AM (SOC) n LA EEEE 2 SOFC
FEEfiEg 2 SOEC 8= - H ot (SuArt S i) Fr & 38 7 s R A L2
s B EEREE MR R — - MRS 2 (ERE M 7 iR (bR - R
BFFFERI] R BR e T A S i BR 1 B S5 e f 4t (F1B-SEM - Tomography) 1H
(Phase field, PF)fEEEERLlT » FIIHTEER S LEcZE(LRE#E(NIYSZ) .2 SOC
YT BE AR 1 PR 4l e 28 - RS (i FHASOHIE 9,000 /NIj1% 2 25 1 BEERE R 2
H—8EMR - 4 FIB-SEM Enfgfiss & dll BURSONE 2 2580 Thig - 5t
FEEREURSFEM 7 VAR &k 2 =178 5 (Triple phase boundary, TPB)& /i
By 1.85 pm/pm®> M CEHTHEL & Bt H >~ TPB £REEAIE/NELY 1.01 pm/um? »
WlE 14 - EERE2FEM 7 2 RST RARGE s TS S - 518 2L
& 53 4ffi(Particle size distribution, PSD) ~ TPB &[SI HIFE » 45 R NE R EIRE
Bz TPB REEFEEREIFRER N M5 - MHREES A AT A LAY
s B R H B BT
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C) Continuous PSD - Ni phase

=100

»

.
=

. |
“Reference B

“+9000 hours test|

Cumulative frequency ["
P
S

Q 500 1000
Particle radius [nm]

14 i BRRFER(NIY SZ) AT > 3D S EEAER(@), (0) K (C)kIfESY
fhigkt#% - (Reference: M. Trini et al., Proceedings of the 42" International Conference
on Advanced Ceramics and Composites, Ceramic Engineering and Science
Proceedings, 39(2), 165-176 (2018))

(7)) HAKRIESERAMTZEATZ S. Yamaguchi S5 A _E e grakad % 2 “Evaluation of
Power Generation from Biomass using Solid Oxide Fuel Cell (SOFC) and
Downdraft Gasifiers 3w X JEISF B (Haw CHE =% ° =Ly T skl EEYIE
R AR 2 BE THhzlURbE(Downdraft gasifier) &z SOFC 4Hp 2 =3
WERY > o T BEE G MM EURABIE(UE 15) K SOFC HYEh 122 K 247
£ - HAARIUEN AR ESITERET - ER &AL 8PS
A L Ey CL RHG(CO » COz fr CHy) » (ifEaE [ s FT e A Y SR AR A A S
7 SRALRCREEE] 87% o R PUALOs B HIES MAURALIE - 4558
aonibae rlFEHEHAEEYRIL R CL Ria ZEULRMLETE » A HEHE
AEERESEAL - (A2 RAIZRSEEE Pt (LR LA BY) 2 RALELEE D
17> 11 2 36 kd/mol 2 ] » 11k Ko FR I 7o R EE B R S B AR Ty SR LR e 2
B% - HAEZEORRAEH /KA ERIRR I _EAYRRIRR S E LIRERK - IS
2 750 °C I » RALZ RASRHRCHY T A BBk NMORET-FHHIRRE © S > —
ARSI EAEGRALE L SOFC AYBZE - IRRIAFHE (&R, » DAL Z SR
FTRETR BEAY B ARt o] DAFZERRI(E 40-75% -
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Biomass .+ Heat insalator

Flow meter [ Air
¥ - e” et
§ ¢ ‘5‘ SO | S Pump  * g n
i x = ol 1y
: — TC2 = Flow meter I |
Ir 5 — " =
_‘.'. o &l - L
- i = =TC3 Tr. i = Quartz Electric heater
Alr - — TC4 s = [Hibe =
L g = vi e ERRNRET
i i Bl O _ | PR h( lectric (1 |2 =
vl — TC6.7 | B vessd ‘ l Liquid
(o —— j" B TC8,9 | § i » Vial\/| puimp
%- ......... 3 — TC10 ‘ ! ,‘ I+ Biomass
o i (] — TCl1 [\ i |
(’f.f' ) | £ — €12,13 N | l 41 Preatalyst T
) —',&l % ‘: = TC14 __.EEL’ MEQS_L ‘ Qu artz wool | .
- el = = TCI5 f Weight
I - TC16 [ l | scale
Producer gas * Datal

Thermocouple

. a lopg:
Thermocouples (wcigln and temperature)

& 15 B EFRAbE (7 E) s AR AL E (G [B) 24t 22 f#E 8 - (Reference: S,
Yamaguchi et al., Proceedings of the 42" International Conference on Advanced
Ceramics and Composites, Ceramic Engineering and Science Proceedings, 39(3),
243-257 (2018))

()  ZIEEF200 ICACC2018 &k @ REJH & YTt H ARMBIEREZ S, T.
Nguyen 2 A #&Z:f“Crack-Healing Ability and Strength Recovery of Ytterbium
Disilicate Ceramic Reinforced with Silicon Carbide Nanofillers”z5 ¢ » 2% & & (Y
AJEZ MR R R SR =4 o HERERSRET Yb2Sip07-Y0,SiOs-SiC [ £ &
Ere B R EHIRE - RET RS S [ TE R 2 SIC s bR > 1
i ESRGFHIABEERET T (i SiO, f3& itk SiC TRk - MR FR G5 » MR
T TSR (] YD2Si207-Yb,SiOs-SiC FgZEtE &b E By SiC 58 bl £ i
HIIREESE » BRGNS > [HEEGHEIAEZ SIC BEid” O Sui fE
TRk SiO2 » 1% SiO2 B2 Y0,SiOs #—20 K FEJ AL YD2Si07  ZEE|H R &R
e 16 R R T R 4ERE AR R R ST - RFE—
ZHFRIREER o SIC JRIZH YDaSipO7-Y0,SiOs [ ZAE &tk T - DIZREIE
LA RSO R SR P N AR seBam I E 882k Journal of

the European Ceramic Society o
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(©)  si0, glass (d

16 Yb,Si,0;-Yh,SiOs-SiC [EZE &tk B et~ =& - (Reference: S. T.
Nguyen et al., J. Eur. Ceram. Soc., in press (2019); https://doi.org/10.1016/
J-jeurceramsoc.2019.03.040)

(J\)  SOC ZESmR s  bHYME R » AN A3 o R g 8 2 S B BB < R oK » AR
e A 2 e LA R BLER R M B A e P2 (Quiality control, QC)AHRH
EFEE B R 5HE - 2 EUAETRE (Department of Energy, DOE).Z P. Bruke 2 A
JE s TP #745 US DOE Office of Fossil Energy’s Solid Oxide Fuel Cell Program
fE R HEEN SOFC sTERYHTRE HAR Ry 100 kW £ 1 MW » i HAERI R 10 MW 2
50 MW » Hrp EIFREEM A ~ B » DU HBUE A i B P2l R PR ER R - S5
BY X gE R R B b= (National Energy Technology Laboratory, NETL)j* 2017 4
Z f&¥e ). DOE Hy SOFC s RIEFR &AM A (Cell) fIE HE(Stack)y QC fyE
BEH 2 — (08 17) < 1E5h - 5B HaikuTech A aE[FYANE &3 #H & Artificial
Intelligence for Automatic Optical Inspection of Multilayered Solid Oxide

Membranes” » 272 E /A FFTREE > SOFC B A B GREREE > FEHsSE

THEE - e NErE KO B - 0 H(E B E T SR E - E A
41 hole, pinhole, fiber, crack, bump, impurity = » &8 A TREEE% » Pk
AR H AR BRI E B AR RS 2 G AR B A R ST 20%20
cm?” ~ ETfgERH 10 nm RE (5 pixel Kf 3.5 ) K amfis B/
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10 /b - 4fEl 18 -

SOFC Reliability Challenges

Fossil | National Energy
Energy | TechnologyLaboratory

S G - === S

* Non- destructive tests
* Cell —to-cell variability

Manufacturing/QC
Cells

Chemical Instability X
2 * Phase separation

Manufacturing/QC * Dimensional tolerances

* Manufacturing reliability/quality control issues.

* Long-term microstructural/chemical changes in cell

Contacts * Electrode-Interconnect contact variability and degradation
Stack
Stacks * Seal failure
Seals * Corrosion of brazes/welds
* Delta T effects
Electrode Contamination <« Cathode poisoning (e.g., Cr)

o Anode Redox * Anode redox expansion/contraction

Systems

c a0 :_BOP components
Commissioning S
= hermal lnmmgexnent

& 17 SOFC FEil)7 k EEithie 2 Blid

B B PR R EE RS TR H

Conrad, Presentation, Ohio Fuel Cell Symposium (2017))

a Specifications pNET Inspectorl.6
Field of scanned view: 150 mm by 150 mm
200 mim by 200 mim
Cameras: T B000 pixel [Ine scan ameras
Image collection speed: <85
Image size- miax 2 GPixe]
P size: 3,5 or 4.9 pm
Min. defect size 10 pm
Defect detection speed: appr. 105
G touch panel and HMI screen with
keyboard/touchpad
Al tensor performance: =00 THops
Softwarne: Hilltensor 1.6
Safety- E
Blectrical 3 x 400 Vac with M, 5060 Hz
Fusa: Power 32A; B kW
LIPS 30 minutes fior server and Al
A 200 ML/min, & MPa
Cimensions: W7raom, D 10z2.om,H 178 cm
Weight: 350 kg

18 Haiku Tech A% 2 SOFC &t 1 ke fainti & ke H A% - (Reference:

www.haikutech.com)

SOFC HE&isify Ry IR Br S st
Ih > BIBGBIR R EEL
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BB EHE > 9T s “New Silver-Based Alloys for Solid Oxide Cell Brazing and
Circuit Patterning” » —fig DUFRERE 450 °C {F SR BT 2 & ] - IFRERE
=17 450 °C i Ry bR (SHNT) - S RIS  (H47EHY Ag-CuO S22 SR i)
“rsz(Reactive air brazes, RABS)A{#H Cu A1 Ag YR EERERIR - A0
DR LIS BRI - REF S 4d Ag-Ge fe Ag-Ni Wl SRECEE T 2:47¢ » w7 800~1000
°C MYIREIRIS N A AL CeO, BUE YSZ ZHHE  Ib4h - TREMIUIREH
YR SR AR T 2 PRIREVIBER F¢ 750 °C 500 /NFF ) EER - Ag-Ni HH)F £
ALY Ag-4CuO RIRTE/DHIHAL - FEE P Z AR TR MR 22 (L2 FL Ni
» A[HE—P (e Ag JEIR o (LRI AT A [EI R ZEEARORGHT B AT S BRI R
JERE > B B A 19 -

Pore Type Reactive Air Brazing Ag-Ni Brazing
Type | e § = 40° (for Ag-4Cu0) occasionally leads » 0<30° leading to a fully infiltrated porous Ni
(wetting) to pores during manufacturing [9,10] network that puts the Ag in intimate contact
Pore Formation e Organics in the braze paste can also lead with the YSZ [29—31]
to pores during manufacturing [47] « Since no organics are used during brazing
(these are removed by heating the nickel paste
in Ar to obtain the porous nickel network) binder
burnout cannot cause pores during brazing
Type II (interfacial) « With the reduction of CuO along the « Even after 500 h of oxidation no oxides are present
Pore Formation braze/YSZ and braze(SS interface, micro-pores at the SS-braze interface on the anode side of the joint
form during SOFC operation near the Hz side (the oxides forming from the reaction layer are within
of the joint [24,25]. ductile silver, and only form on the air side of the joint),
hence they cannot be reduced by anode gases to produce
pores.
Type Il s H and O; diffuse through Ag and form water « Since Type Il pores form much faster than Type IIl pores
(Ha+03) pockets (Type Il pores) that mechanically [25,27] and thereby provide a short-circuit path for Ha
Pore Formation compromise the braze joint after ~10,000 h of invasion into the center of the braze, the elimination
SOFC operation [23]. of Type Il pores should increase joint reliability by

delaying the onset of Type III pores.

(+)

[ 19 {47 MEZE SR AT EL Ag-porous Ni HiFF ik L B - (Reference: Q.
Zhou et. al., Acta Mater., 148, 156-162 (2018))

EEg A TR N B AR Z R DIE LR » MR 2 4 R PR E R4,
(bR erEE T HEAH 2 S R © 2RI - A ERH AV I S R EU KR E S TP
SRAEZ A A (B8 (CrO2(OH)2) 2k Bz (CrOs) M e » & HIUIRRY SOFC [2ik2 =
FHREHE - R8RS E Z S L83 (Cro0s) - (535 T It LA R E ML E -
A TS B2 AR L IE S B RE TR © BR T BRI 88 & 2 A 5 ol 20 <22 e
PERCR PR Pregfg 2 A - Sdh— T ) R T R AR AEH TRERVSREHE
FETE_Ea% EERHHIER(Cr-getter) - SERIAEPE LR B g% < Dr. Y. Chou jit
KJE € 358 T ZE 5 S “Investigation of Lay«SrkCoo2FepsOs as Cr Gettering
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Materials: Effect of La/Sr Ratio on Reaction and Validation in Stack Fixture Test” -
Dr. Chou SLaiELRR /5K e RERHIIAFTEIR - SLEFHZE T Sr-Ni E/LWicEs Cr
FTER > SIS sBAVIER AIT T - AT B AIEBEE ] LawxSrxCoo2Feo 805
R SIIER > HFAR Sr By Rt A4S EL Cr SIETPEL SrCrO, - 2%
BHFER AR La/Sr EH.ELI(8/2, 6/4, 416 K 2/8)7 (La,Sr)Coq2FeosO0s £l Cr03 3R,
&% » 73l 800, 900 Kz 1000 °C 5 500 /NG » FFLL XRD &7 S 1%
VA A o IH9E4ERER » 1F 800 °C~1000 °C 7 HlzAwu[E » Sr Bl Cr [ &
TR SrCrOs JEH PREE(30 738 LAY) » s La/Sr ELB.Z (La,Sr)Coo2FeosOs B
KA S EIEME - ZAMENE La/Sr LLBI 2 (La,Sr)Coo2FeosOs HIl AT S E i %
FEEALY dlE 20- BEAN TRDAIR IR 2 SS441 Ryt ki LSM Fsf2fix 2 SOFC
Heplk 2 EEAME - HEATE IR 800 °C ~ 1000 /INIF K AR ZE SR $E i ER
B > DUBIZZ A& =R LSM [ 5z $&4rTE R (La,Sr)Coo 2Feo 803 - 4H 5 Ko it

=+ BN AL ek v &b
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& 20 “f~[5] La/Sr L2 (La,Sr)Cog 2FeosO03 B Cr03 8 &

Ak Z XRD {74 (&l

() FRAMEZ FLARERZ E. Bernardo 1E 4N JE K & B AL

> (Reference: Y. S. Chou et al.,
Solid Oxide Fuel Cell (SOFC) Project Review Meeting (2018))
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Glass-ceramic Sealants Based on the Sintering of Glass Powders Mixed with a

Reactive Silicone Binder” - 5% 5 B3R AT FH 2 FE4E IR B/ E s @iE A~
TR ~ R SR CRASREL IRZR » TR e T B i 4 B R
s o K EEORE R ALY R Rh4E ] > DARIBG R R Jgeas - A0
FeA{HE i~ Ca0-MgO-Al,03-SiO, B 2475 (VO) CLIE I SOFC 2 = E 457
WlE 21 o PR LY BRI R REEE R - SO 28T Si0, B R LA
/DB AT 15% IR B ALY B BB FE R P s i AR 2 Bl 2 L S FE
TEMm R D ERFEEE A - Sb—Wr B T A IR R i B R R B Ve e 1 & o 2 B
{F

V9 Silica-defective glasses

Vo’ var
Chemical composition (wt%s)
Si04 50.4 46.3 48.5
AlO4 8.3 9.0 8.6
CaO 9.3 10.1 9.6
MgO 13 14.1 13.5
Na.O 10.3 11.1 10.7
ZrQ, 2.9 3.1 3.0
B.O5 5.8 6.3 6.0
Characteristic temperatures ("C)
Glass transition (Ty) 637 605 618
Dilatometric softening point 640 616 627
Littleton point 762 735 747
Reference [4] [21] [21]

21 Ca0-MgO-Al,03-SiO, BFE 2475 (V) 4H 5 M K Er A & 8 [E] - (Reference: H.
Elsayed et al., J. Eur. Ceram. Soc., 38(12), 4245-4251 (2018))
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Home / SYMPOSIUM 3: 16th International Symposium on Solid Oxide Cells (SOC): Materials, Science and Technology

SYMPOSIUM 3:16th International Symposium on Solid
Oxide Cells (SOC): Materials, Science and Technology

Solid oxide cells (SOCs) offer great potential for clean and efficient power
generation from a wide variety of fuels ranging from hydrocarbons to renewables
and for highly efficient conversion of electricity to hydrogen or synthesis gas via
electrolysis. Durable electrochemical energy conversion in SOC is only possible by
proper material choice and processing, cells stacking technology and stack
module design. Application of SOC in scalable systems for power, heat, hydrogen
and synthetic gas generation needs consideration of stack operating window,
operating environment, contaminants sources / level and customer specifications
to realize competitive solutions.

This symposium provides an excellent platform for academia and industry to
present and to discuss novel solutions for materials, components design,
mechanical robustness, durability, system layouts and exchange their experience
in application of SOCs in different areas. The goal of the symposium is not only
exchange of the latest results by experienced and young scientists, but also
extensive discussion of unsolved problems and on development directions.

ICACCI19
Navigation

ICACC19 Home
Call for Papers

Award and Plenary
Speakers

Schedule of Events
Registration

Student Travel Grants
Technical Program

Call for Manuscripts

e Hotel and Travel

PROPOSED SESSION TOPICS
e Exhibitor Information

e Electrolytes: Oxygen ion, proton and mixed conductors; conduction

. ¢ Exhibitor Directory
mechanisms

. . . . e Sponsor ICACC19
e Electrode materials and microstructural engineering: Electrode processes,

defect chemistry, characterization, accelerated testing and lifetime e Short Course
prediction o Winter Workshop
e Ceramic and metallic interconnects: Materials development and properties, 2019

coatings, accelerated testing and lifetime prediction

e Sealing technology: Material development and characterization, designs and

approaches, interactions with sealed materials

e Novel processing and design for cells, stacks, reformers, burners and other Event SPODSOI‘S

system components

e Mechanical and thermomechanical properties of materials and components
up to high temperatures

WILEY

¢ Surface and interfacial reactions: Electrochemical transport and electrode
poisoning, catalytic degradation, carbon fouling

e Simulation: Electrode performance and degradation, distribution of
temperature, current density and mechanical stresses in cells and stacks,
system layout, stationary and dynamic system operation, etc.

¢ High temperature electrolysis: Steam, steam and CO2, chemical process Applied Research Center
engineering utilizing SOEC

e System design and demonstration

SYMPOSIUM ORGANIZERS
AdValue Technology

e Mihails Kusnezoff, Fraunhofer IKTS, Germany
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¢ Narottam P. Bansal, NASA Glenn Research Center, USA

e Tatsumi Ishihara, Kyushu University, Japan

e Federico Smeacetto, Politecnico di Torino, Italy

o Jeffry W. Stevenson, Pacific Northwest National Laboratory, USA
e Ayhan Sarikaya, Saint-Gobain, USA

e Ruey-Yi Lee, Institute of Nuclear Energy Research, Taiwan

e Vincenzo Esposito, DTU Energy Conversion, Denmark

e Scott A. Barnett, Northwestern University, USA

¢ Nguyen Q. Minh, University of California San Diego, USA

e Prabhakar Singh, University of Connecticut, USA

POINTS OF CONTACT
e Mihails Kusnezoff: mihails.kusnezoff@ikts.fraunhofer.de

¢ Narottam P. Bansal: Narottam.P.Bansal@nasa.gov

Copyright 2018 - The American Ceramic Society
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View Abstract

CONTROL ID: 3048813

CURRENT SYMPOSIUM: SYMPOSIUM 3: 16th International Symposium on Solid Oxide Cells (SOC):
Materials, Science and Technology

CURRENT SESSION: System design and demonstration

PRESENTATION TYPE: Invited (by Invitation Only)

TITLE: Solid Oxide Cells Technology Development at Taiwan Institute of Nuclear Energy Research

AUTHORS (LAST NAME, FIRST NAME): Liu, Chien—Ku01; Lee, Ruey—yi1; Cheng, Yung—Neng1; Hong, Wen-
Tang1; Wu, Szu—Han1; Lin, Tai—Nan1; Chang, Chun—LiangZ; Hsu, Ning—Yih3

INSTITUTIONS (ALL): 1. Nuclear Fuels and Materials Division, Institute of Nuclear Energy Research, Taoyuan
City, Taiwan.

2. Physics Division, Institute of Nuclear Energy Research, Taoyuan City, Taiwan.

3. Chemistry Division, Institute of Nuclear Energy Research, Taoyuan City, Taiwan.

ABSTRACT BODY:

Abstract Body: Taiwan Institute of Nuclear Energy Research (INER) has committed to developing solid oxide
fuel cell (SOFC) technologies and applications over the past decade. We have made remarkable progress in
manufacturing of membrane electrode assembly (MEA), assembling of stack, and integrating of power system.
For instance, to date, we have established the fabrication processes separately for making a full size (10x10
cm2) of planar type of anode-supported cell (ASC) and metal-supported cell (MSC) to reach a power density

over 500 mW/cm2

and degradation rate less than 1%/kh. Moreover, INER's SOFC technologies, including
MEA, stack, reforming catalysts, and power system have been technical transferred to the domestic industry
companies. It is worth mentioning that the SOFC industry chain in Taiwan is budding and there are many state-
run and private companies investing in SOFC technologies. Furthermore, solid oxide electrolysis cell (SOEC)
is the reverse operation of SOFC and can produce hydrogen by feeding water and electricity. Therefore, a
SOC combined SOFC and SOEC will potentially become one of the most promising new energy conversion
and storage devices in the future. In this paper, we showed the state of the art of SOEC technology
developments and accomplishments at INER such as high efficiency, stable configuration, and spalling-proof
cathode of our home-made cells.

KEYWORDS: Solid Oxide Cells, MEA, Energy conversion, Energy storage.
Presenter Acknowledgment: | have read and acknowledge the above paragraph
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213 Chien-Kuo Liu

Ft&: 43rd International Conference and Exposition on Advanced Ceramics and Composites
<onbehalfof@abstractcentral.com>

S 201859 14HEH A T4 1141

Wt &: 217 Chien-Kuo Liu

ES=K ICACC 2019 Abstract Status

Friday, 14-Sep-2018
Abstract ID #: 3048813

Dear Chien-Kuo Liu,

We are pleased to inform you of the acceptance of your abstract entitled "Solid Oxide Cells Technology
Development at Taiwan Institute of Nuclear Energy Research", for Invited (by Invitation Only) presentation at the
43rd International Conference and Exposition on Advanced Ceramics and Composites (ICACC 2019). Please
inform any co-authors.

The conference dates: January 27- February 1, 2019 at the Hilton Daytona Beach Resort and Ocean Center in
Daytona Beach, Florida, USA.

Details of your presentation (including final presentation type, paper number, date, time and location) in
'SYMPOSIUM 3: 16th International Symposium on Solid Oxide Cells (SOC): Materials, Science and Technology
System design and demonstration', will be communicated 1n a separate email at a later date. Abstracts will be
published online after the program schedule 1s final.

Meeting information including hotel links and registration 1s found at http://ceramics.org/icacc2019.

A personalized letter of invitation is available for you at View visa letters. You can view all emails and invitations
at this link.

The government website http://travel.state.cov has official guidelines to obtain entry to the U.S. Processing of a
visa application can take many weeks. We advise you print the visa letter provided to begin the process as early as
possible to ensure your ability to travel to the conference.

Sincerely,
Marilyn Stoltz
The American Ceramic Society
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17 September 2018

Dr. Chien-Kuo Liu

Institute of Nuclear Energy Research

Nuclear Fuels and Materials Division

No. 1000, Wenhua Rd., Jiaan Village, Longtan District,
Taoyuan City, 32546

Taiwan

Dear Dr. Liu,

We are pleased to invite you to present your topic entitled Solid Oxide Cells Technology Development at

Taiwan Institute of Nuclear Energy Research, abstract #3048813, accepted for Invited (by [nvitation Only)
presentation at the 43 International Conference & Exposition on Advanced Ceramics and Composites.

The conference dates: January 27 — February 1, 2019 at the Hilton Daytona Beach Resort & Ocean Center
in Daytona Beach, Florida.

Please inform any co-authors of the acceptance of this abstract. The specific details of the day, time and
location of your presentation will be communicated by email.

The Society will provide a laptop computer, LCD projector, screen, laser pointer and microphone in each
technical session room. If your presentation is prepared on a Macintosh computer, please plan to bring your
own computer for your presentation. Check in with your session chair 15 minutes before the start of your
session. One day prior to your talk, please bring your presentation on a USB memory stick or CD-ROM to
the Speaker Ready Room (Dolphin Room) to be uploaded to the laptop that will be used in your session. If
you cannot upload your presentation one day early, please arrive early at your session room on the day of
your session to upload it. Presentations may not be loaded while the session is in progress.

All attendees must register for the meeting and pay: the appropriate registration fee. Registration and hotel
information for the conference is available at hitp://www.ceramics.org/daytona2019. We encourage you to
reserve your hotel room early to take advantage of the special conference rates, available only until January
4, 2019. You must mention that you are participating in The American Ceramic Society conference to qualify
for the special conference rate.

If it is necessary for you to obtain a travel visa to attend the conference, you may use this letter as an
invitation. Please refer to the U.S. government website hitp:/travel.state.gov for official guidelines to obtain
a B-1 nonimmigrant travel visa for entry into the U.S. Early application is suggested to allow for the required
processing. Information on obtaining a travel visa also appears on the meeting webpage. Individuals from
Visa Waiver Countries must have registered with the U.S. Department of Homeland Security’s Electronic
System for Travel Authorization (ESTA) program.

Thank you for your interest in participating in the 43 International Conference & Exposition on Advanced
Ceramics and Composites. We look forward to seeing you in Daytona Beach!

Sincerely,
Marilyn Stoltz
Associate Manager, Meetings

Direct Dial: 614-794-5868
mstoltz@ceramics.org

550 Polaris Parkway
Suite 510

Westerville, Ohio 43082
Tel: 614/890-4700
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ICACC EXPO PREVIEW

Exhibit dates:

Tuesday, January 29, 2019: | 5—-8 p.m. | Wednesday, January 30, 2019 | 5—7:30 p.m.

3DCERAM-SINTO

Booth No. 318

3DCERAM-SINTO regroups an un-parallel expertise
in the technology of 3D printing, offering a com-
plete package by accompanying their clients on
their chosen projects, choice of ceramic, production
specification, R&D, modification of 3D parts just to
industrialization, on demand production, the selling
of the CERAMAKER 900 printers and the associat-
ed consumables.

peter.durcan@3dceram.com
http://3dceram.com/en/m

AdValue Technologyy

Booth No. 317

A leading supplier of high temperature ceramic
products made of alumina, fused quartz, sapphire
and zirconia. Products include crucibles, tubes &
rods, plates & discs, sample pans for thermal anal-
ysis, cuvettes and various custom components. We
also carry cerium oxide polishing powder and other
lab supplies such as agate mortar.
sales@advaluetech.com
https://www.advaluetech.com

Alfred University

Booth No. 3151

Kazuo Inamori School of Engineering/New York
State College of Ceramics at Alfred University: B.S.
and M.S. degrees in ceramic engineering, glass,
biomaterials, materials science and engineering,
electrical and mechanical engineering. Ph.D.
degrees in ceramics, glass and materials science.
Short courses for ceramics and glass profession-
als. Research in glass, ceramics and biomaterials.
Analytical services.

gottfried@alfred.edu
https://www.engineering.alfred.edu

American Ceramic Society (The)

Booth No. TBD

More than 10,000 scientists, engineers, researchers,
manufacturers, plant personnel, educators, students,
marketing and sales professionals from more than
80 countries make up the members of The American
Ceramic Society. The Society provides members and
subscribers access to an extensive array of periodicals
and books, meetings and expositions, and online
technical information. In addition, ACerS Journals
are three of the most cited ceramic publications in
the world. ACerS educates and provides forums

to connect individuals working in ceramics-related
materials through hosted technical meetings and
communities in order to better advance the ceramics
community. Since 1898, ACerS has been the hub of
the global ceramics community and one of the most
trusted sources of ceramic materials & applications
knowledge. If ceramic material and technologies are
a significant part of your work, then ACerS is the
professional society for you.

ceramics.org

AVS

Booth No. 307

AVS specializes in design, engineering, fabrication
and complete integration of custom furnaces. We
specialize in applications involving combinations
of high temperatures to 2400°C, vacuum to 10-6
torr, and gas pressures up to 3000 psig (200 bar).
We also manufacture furnaces that include hydrau-
lic hot pressing from 5 tons to over 1000 tons

of force, complex gas controls such as MIM and
CVD, as well as combination debinding/sintering
furnaces. Some AVS furnace applications involve
induction heating, but most utilize either graphite
or metal resistance heating. AVS leads the industry
with its ACE Data Acquisition and Control System,
a fully integrated control system that provides
graphical user interface screens with point-and-click
selection and control of furnace components, run-
time parameter displays, recipe screens, user-con-
figurable recipes, status screens, statistics screen
and trend screens, including a split-screen feature,
allowing direct trend screen comparisons.
sales@avsinc.com | www.avsinc.com

Centorr Vacuum Industries

Booth No. 200

Centorr Vacuum Industries is a manufacturer

of vacuum and controlled atmosphere furnac-
es for sintering, debinding, and heat treatment
of advanced ceramics such as SiC, Si3N4, AIN,
BN, and B4C, metals, cermets, and hardmetals.
Available in laboratory to production size at tem-
peratures to 3000°C and pressures to 1500 psig
with Graphite or refractory metal hot zones.
srobinson@centorr.com
http://www.centorr.com

Ceramics Expo 2019

Booth No. 311

Ceramics Expo, now in its fifth year, is the center
of North American innovation, commerce and net-
working in this vitally important sector, promoting
the advances in ceramic manufacturing and demon-
strating the many benefits of ceramics in electronic,
automotive, aerospace / defense, medical, energy,
industrial and many other industry applications.
danny.scott@smartershows.com
WWwWWw.ceramicsexpousa.com

CM Furnaces, Inc.

Booth No. 210

CM Furnaces offers units of standard design and
construction, as well as specialized custom units.
We manufacture a complete line of Laboratory
Furnaces in all configurations, including box and
tube furnaces, ranging from 1000°C to 2000°C.
These are available in air, inert and reducing atmo-
spheres. CM also offers Production furnaces and
our 1700°C Batch, Hydrogen and Box furnaces.
info@cmfurnaces.com

Fritsch Milling & Sizing, Inc.

Booth No. 217

FRITSCH is an internationally respected German man-
ufacturer of commercial quality, professional appli-
cation-oriented laboratory instruments & production
equipment serving a broad range of industries — from
agriculture to pharma to nano-technology.

FRITSCH has a long, worldwide history of providing
innovative solutions for particle size distribution and
analysis. Family owned since 1920..
nicki@fritsch-us.com
http://www.fritsch-us.com
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ICACC EXPO PREVIEW

Exhibit dates:
Tuesday, January 29, 2019: | 5—-8 p.m. | Wednesday, January 30, 2019 | 5—7:30 p.m.

Gasbarre

Booth No. 203

Gasbarre is a full-service OEM offering equipment
and services for powder materials, thermal pro-
cessing, and manufacturing technologies. Products
include mechanical, CNC hydraulic, electric, high-
speed, and dry-bag isostatic presses, and vacuum
and atmosphere furnaces in continuous and batch
designs up to 3000°F. Gasbarre also offers precision
tooling for all its products.
press-sales@gasbarre.com
http://www.gasbarre.com

Haiku Tech

Booth No. 215

Haiku Tech offers tape casting (coating) equipment;
as well as stackers, isostatic laminators, furnaces, and
materials for the development and manufacturing of
Multilayer Ceramic products, including Substrates,
Solid Oxide Fuel Cells, etc. We also offer prototyp-
ing and consulting services to develop tape casting
formulations for standard or customized ceramic
powders.

mdemoya@haikutech.com
https://www.haikutech.com

Harper International

Booth No. 309

Harper International is a global leader in the design
of complete thermal processing solutions and techni-
cal services for the production of advanced materials,
including custom designed rotary, pusher and belt
conveyor furnaces. Our experience spans a range of
engineering ceramics, including designing for the
production of silicon nitride, tungsten carbide, boron
nitride and aluminas. Harper kilns are widely used

to calcine powders and sinter components such as
thermistors, varistors and monolithic and multi-layer
capacitors. Our focus is enabling our customers with
furnace technologies that incorporate improved flex-
ibility, operating efficiencies, and equipment control
to help scale up production rates successfully.
info@harperintl.com
http://www.harperintl.com/

H.C. Starck Surface Technology and

Ceramic Powders GmbH / Hégands AB
Booth No. 305

Hoganas is the world’s leading manufacturer of
metal powder. Our acquisition of H.C. Starck’s
Surface Technology and Ceramic Powders (STC) divi-
sion complements our product portfolio and enables
us to offer a comprehensive choice of high quality
powder solutions enhancing the potential for your
industry applications. We are a renowned producer
of non-oxide ceramic powders.
susan.vogel@hoganas.com
https://www.hoganas.com

Keyence Corporation of America

Booth No. 301

KEYENCE's microscope and surface management sys-
tems ensure that our customers can meet increasing
quality standards. High resolution imaging, I1SO-certified
roughness, and 2D/3D measurement is coupled with
easy-to-use interfaces for an elevated inspection experi-
ence. KEYENCE offers a range of services: free on-site
demos/sample testing, training, and after sale support.
tech@keyence.com
www.keyence.com/products/microscope/
index.jsp

Lithoz America LLC

Booth No. 103

Lithoz is the system provider for additive manufac-
turing (3-D-printing) of high-performance ceramics.
As a technology provider, Lithoz covers the whole
process chain—from development of the machine
to the materials and up to the application. Lithoz
developed LCM technology, a slurry-based additive
manufacturing technology based on photopolym-
erization. LCM has very high resolution and very
good reproducibility and allows production of
finely delicate structures and details directly from
CAD data.

sallan@lithoz-america.com | lithoz.com

Microtrac

Booth No. 314

The S3500 line of particle size analyzers, providing
the broadest size range with compact design from
.02 to 3000 microns. Features rapid wet to dry
conversion, advanced Flex software, small footprint,
Turbotrac dry powder feeder. The Nanotrac Dynamic
Light Scatter units for nanometer sizing and zeta
potential. Surface Area, Imaging systems — both
wet and and dry and New Blue Laser diffraction
Technology “Bluewave” next generation is here.
jay.schild@microtrac.com

Netzsch Instruments

Booth No. 300

NETZSCH Instruments offers highly sensitive, versa-
tile, and reliable thermal analysis instrumentation
for R&D, quality control, process safety, and failure
analysis. Our instruments and methods allow for
material characterization and the study of properties
including Cp, enthalpy, weight change, Young’s
modulus, conductivity, diffusivity, and evolved gas
analysis.

nib_sales@netzsch.com
https://www.netzsch-thermal-analysis.com/us/

Nordson SONOSCAN

Booth No. 302

Nordson SONOSCAN manufactures and develops
Acoustic Microscope (AM) systems to nondestruc-
tively inspect and analyze materials. Our leading
edge C-SAM systems provide unmatched accuracy
for the inspection of products for hidden internal
defects such as poor bonding, delaminations, cracks
and voids. We also offer analytical testing lab servic-
es throughout the world
info@nordsonsonoscan.com
http://www.nordsonsonoscan.com

Oxy-Gon Industries, Inc.

Booth No. 214

Oxy-Gon offers a wide range of furnaces for,
Ceramic Firing, Annealing, Brazing, Hot Pressing
and more. Oxy-Gon furnaces have temperatures up
to 2800°C (5000°F) and controlled atmospheres,
rough to ultra-high vacuum, inert gas, nitrogen,
hydrogen or reducing gas. Oxy-Gon is “Degrees
Ahead in Quality” since 1988.
sales@oxy-gon.com | https://oxy-gon.com

Praxair Surface Technologies, Inc.
Booth No. 219

Over more than 30 years, Praxair Surface
Technologies has established itself as a world lead-
ing supplier of multi-metallic component oxide
powder and sintered materials to further advance-
ment in the material science field via its Specialty
Ceramics division. Specializing in materials for Solid
Oxide Fuel Cells and Environmental and Thermal
Barrier Coatings.

Ron_Ekdahl@praxair.com
http://www.praxair.com/specialtyceramics

R. D. Webb Company Inc.

Booth No. 208

Manufacturer of inexpensive benchtop vacuum
furnaces for active metal brazing and sintering to
2,200°C.

rdwebb@alum.mit.edu | rdwebb.com

SPEX Sample Prep

Booth No. 316

SPEX SamplePrep manufactures ball-mills, Fluxers
and Pellet Presses that prepare samples for XRF and
ICP analysis. Our fully automated Katanax electric
fluxers prepare fused beads for XRF or solutions for
ICP. Fusion is the ideal sample preparation technique
for ceramic samples. Our high-energy ball mills and
cryogenic grinders are able to pulverize the tough-
est materials.

learnmore@spex.com
https://www.spexsampleprep.com/
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Springer Nature

Booth No. 107

Springer Nature is one of the world’s leading
global research, educational and professional
publishers, created in May 2015 through the
combination of Nature Publishing Group, Palgrave
Macmillan, Macmillan Education and Springer
Science+Business Media.
anita.lekhwani@springer.com
http://www.springer.com/

TAV VACUUM FURNACES SPA

Booth No. 313

TAV VACUUM FURNACES SPA designs and man-
ufactures customized vacuum furnaces for a wide
range of industries and R&D laboratories. Typical
applications are heat treatment, advanced ceramics,
brazing, sintering, diffusion bonding, additive man-
ufacturing, aluminizing, UHV, TAV vacuum furnaces
for advanced ceramics are mainly used in automo-
tive, aviation, medical industry, etc.
info@tav-vacuumfurnaces.com
https://www.tav-vacuumfurnaces.com

Tethon 3D

Booth No. 218

Tethon 3D is the leading manufacturer of ceramic
materials for additive manufacturing. Platform
agnostic UV-curable resins are available for SLA or
DLP 3D printers, including porcelain, glass-ceramic,
ceramic for metal investment casting molds, iron,
and other composite materials. Tethonite ceramic
powders and companion binder are offered for
binder jetting 3D printers.

info@tethon3d.com | http://www.tethon3d.com

TevTech LLC

Booth No. 206

TevTech provides custom designed vacuum fur-
naces and components for CVD, CVI, Sintering,
Annealing and Purification systems. From laboratory
to Production furnaces, with metal or graphite
hot zones, high vacuum to atmospheric pressure,
temperatures to 3,000C and exceptional automat-
ed control systems for improved product quality.
Worldwide commissioning, training and services.
sales@tevtechllc.com | www.tevtechlic.com

Thermal Technology LLC

Booth No. 319

Thermal Technology has been providing solutions
for advanced thermal processing since 1946. As a
pioneer in the hot-zone, LED, vacuum furnace, and
SPS industries, we have served the lighting, renewa-
ble energy, electronics, aerospace, communications,
health care, and research and development indus-
tries utilizing metals, ceramics, glass, nanopowders,
crystals, and emerging materials. We carry a wide
variety of vacuum furnaces, press systems (HP and
SPS), hot zone parts, OEM parts and much more..
bob.aalund@thermaltechnology.com
www.thermaltechnology.com

Thermcraft, Inc.

Booth No. 303

Thermcraft is an international leading manufactur-
er of furnaces and ovens for temperatures up to
1800°C (3272°F). We offer a full range of products
from laboratory benchtop sizes up to full size indus-
trial production systems. With over 45 years of ther-
mal processing experience, we can help you to find
the furnace or oven solution that best fits your needs.
info@thermcraftinc.com
http://www.thermcraftinc.com
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Wiley

Booth No. 216

Wiley is a content-driven, customer-focused pro-
vider of industry knowledge services for research
professionals, instructors and students. As pub-
lishing partner of The American Ceramic Society,
Wiley ensures that all ACerS journals and books
contain the most impactful and up-to-date con-
tent in all aspects of the field and are made availa-
ble in both print and digital format.
cs-journals@wiley.com | http://www.wiley.com/

ZEISS Microscopy

Booth No. 201

Improve your understanding of material properties.
Whether you aim for a fundamental understanding
of materials science or want to improve the compo-
sition of materials that drive innovation in consumer
& industrial products & processes, ZEISS systems are
designed to provide you information beyond imag-
es. Get to results fast with comprehensive workflow
solutions for multi-modal, multi-scale microscopy
and analysis from 2D to 3D to 4D.
microscopy@zeiss.com
http://zeiss.com/advanced-materials

ZIRCAR Ceramics, Inc.

Booth No. 202

ZIRCAR Ceramics, Inc. is a producer of ceramic
fiber based low-mass high temperature thermal
and electrical insulation products. Compositions
for use at temperatures as high as 1825C. Includes
rigid boards and cylinders, flexible blankets, papers,
textiles, coatings and adhesives - with a special
emphasis on precision custom CNC machined com-
ponents. Legendary Heritage in High Performance
Materials and Customer Service.
sales@zircarceramics.com
https://www.zircarceramics.com

Owvens
20 to 750°C




