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Characteristics of the Sintered Phlogopite Mica/SiOB,03-Al,0:-Ba0O-L a,03
Glass Blends

C.-K. Liu, K. —F. Lin, and R. =Y. Lee

Nuclear Fuels and Materials Division, Institute of Nuclear Energy Research
1000, Wunhua Rd., Jiaan Village, Longtan township, Taoyuan county 32546, Taiwan

The thermal and crystalline properties of the sintered Phlogopite
mica/Si0,-B,03;—Al,05-Ba0O-La,0; glass blends with the weight
fraction of mica from 0 to 100% have been investigated in this
paper. A small amount of Phlogopite mica addition raises the
coefficient of thermal expansion (CTE) of the sintered phlogopite
mica/Si0,-B,03;—Al,05-Ba0O-La,0; glass blends. However, the
CTE of the blends decreases at mica contents higher than 10 wt%.
Besides, the CTE of the blends can be modified by adjusting the
weight fraction of mica. In this study, the range of CTE varies
from 9.7 to 18.1x107° °C™". The crystalline phases of BaSiO; and
BaAl,Si,0g3 are found in the sintered Phlogopite mica/SiO,—B,0s—
Al,O3—BaO-La,0; glass blends. The amount of BaSiO; phase in
the sintered blends is observed at a maximum with mica content at
10 wt%. Additionally, the amount of BaAl,Si,Og phase increases
as the mica content increases.

Introduction

The glass-ceramic is widely used in SOFC as sealing material due to its exceptional
properties. A suitable glass ceramic sealant for SOFC must suffice several basic
requirements, such as compatible CTE, high temperature stability, chemical resistibility,
long term durability, etc., while packing with other components. Recently, in related
studies of seals for SOFC applications, several key research topics such as: development
of new materials, study on sealing mechanism between sealant and other stack
components, as well as long term stability and compatibility of sealant with adjacent
components, have been intensively investigated (1). The aluminum silicate glass, when it
contains a certain amount of BaO, yields a high compatible CTE to that of other SOFC
stack components, and thus the BaO—Al,0;—Si10, system glasses are commonly used as
high temperature seals for SOFC (2-4). Lara et al. (5, 6) reported that the CTE of RO-
BaO-Si0, glasses system were in the range of 8.5~12x107° °C™". However, barium in the
glass is prone to react with chromium, one of the major compositions of metallic
interconnect, to form BaCrO4 at elevated temperatures. As BaCrO4 preferentially
accumulates at interface and its CTE (7) is much higher than that of glass and
interconnect, crack could be induced in the adhesive layer after long term operation and
cause failure of the sealing. For those aforementioned reasons, one possible solution is to
reduce or to replace the content of barium in the glass system (8). Besides, hybrid sealant
made of glass and mica has been addressed by many papers (9-12). The advantages of
using mica as the high-temperature sealant include no need for a sealing process at high
temperature and no need of CTE compatibility with adjacent components. However, poor
stability and high leak rate of mica at elevated temperatures are still under evaluation.
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Chou et al. (13) reported that the low leak rate could be achieved by introducing glass
to mica to form a hybrid seal, and they made the mica/glass hybrid seal as a sandwich
structure. In this study, we investigate the characteristics of the sintered Phlogopite
mica/Si0,-B,03;-Al,05-Ba0O-La,05 glass blends with the weight fraction of mica from 0
to 100%. Physical, thermal, microstructural, and crystalline properties of Phlogopite
mica/S10,—-B,03;-Al,05-Ba0O-La,05 glass blends are presented hereafter.

Experimental Procedures

Materials and Sample Preparation

Phlogopite mica and GC9 glass were employed in this study. Phlogopite mica sheets
(KMgs3(AISi1049)(OH);) were purchased from Cogebi, Inc. (Dover, NH, USA). The GC9
glass is developed by Institute of Nuclear Energy Research (INER) for high temperature
seals for SOFC stacks (14-17). Its main composition includes 25~40 mol% SiO,, 2~15
mol% B,03, 1~15 mol% AlLLOs;, 25~40 mol% BaO, 0.1~15 mol% La,Os, 2~15 mol%
CaO, and 0~5 mol% ZrO,.

Phlogopite mica sheet was milled and then sieved to fine powders (¢ < 45 pum) after
heat treatment at 850°C for 6 hours. The purities of all glass raw materials are higher than
99.5%. Fabrication processes for the glass include batching, mixing, melting, quenching,
and annealing. All of the starting chemical reagents of GC9 glass were weighed, with
accuracy to the thousandths after the decimal point, on a digital balance. The weighed
chemical reagents were fully mixed by a 3D mixer before melting. The molten processes
of GCY9 glass are conducted with an electric furnace and heated up from room
temperature to 1550°C with a heating rate of 5°C/min. After 10 hours at the smelting
temperature, the melt was cast onto a graphite plate and immediately annealed at 680°C
for 8 hours to release the residual thermal stresses. After furnace cooling to room
temperature, the glass ingot was milled to fine powders (¢ < 45 um). The Phlogopite
mica/GC9 glass blend specimen was prepared by mixing GC9 glass powder with
Phlogopite mica at 0.033, 0.05, 0.1, 0.2, and 0.25 weight fractions, respectively. Then the
fully mixed powder was cold pressed in a mold with a pressure of 270 MPa and held for
60 seconds, then the pellet (8 mm in diameter and 20 mm in height) was removed from
mold and put into a furnace for sintering at 830°C for 1 hour and subsequent isothermal
crystallization at 750°C for 4 hours.

Density and CTE Measurement

The density of the sintered Phlogopite/GC9 glass specimens was measured by
Archimedes’ method using an electronic balance (Mettler H33AR, Switzerland). Every
single data was calculated from the average value of at least three specimens. The
coefficient of thermal expansion (CTE) for sintered Phlogopite mica/GC9 glass blends
was also measured in this study. The sintered Phlogopite/GC9 glass specimens were
ground carefully to get the specimen with a parallel of upper and lower surface. Then the
specimen for CTE measurement was placed into a high temperature dilatometer
(SETARAM DHT 2050kN, France) and heated from room temperature to 900°C with a
heating rate of 5°C/min. During measurement, the load applied onto sample was about 1
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g and Argon was used as the inert atmosphere. The thermal expansion curve was
recorded by a digital recorder during the measurement.

Observation of Shape Change at Elevated Temperatures

The powder of Phlogopite mica/GC9 glass blend at mica weight fractions of 0, 0.033,
0.05, 0.1, 0.2, 0.25, and 1.0 was cold pressed in a mold with a pressure of 270 MPa and
held for 60 seconds, respectively. The pellet (§ mm in diameter and 8 mm in height) was
removed from mold and put into a furnace, then heated from room temperature to 900°C
with a heating rate of 5°C/min. The shape change of the specimen was recorded using a
CCD during the heating process.

Microstructure Observation and XRD Analysis

The sintered Phlogopite mica/GC9 glass blend specimens were carefully cut,
mounted, ground, polished, and then coated with a thin Pt film onto the specimen surface
before SEM observation and elemental analysis. These examinations were carried out
using a Hitachi S-4800 scanning electron microscope (SEM) (Chiyoda-ku, Tokyo, Japan),
equipped with an energy dispersive X-ray spectrometer (EDS) to determine the elemental
compositions. Acceleration voltage of 15 kV and second electron image were employed
in the observation. In addition, XRD analysis was also carried out in this study to identify
the crystalline phases of the sintered Phlogopite mica/GC9 glass blends. X-ray diffraction
patterns of the sintered Phlogopite mica/GC9 glass blends were determined using an X-
ray diffractometer (Burker D8 Discover, Germany) equipped with Cuk, (1.5406A)
radiation. The operation voltage and current were 40 kV and 40 mA, respectively. The
scanning range was 20=15°~60° and the scanning speed was 4 °/min.

Results and Discussion

Phlogopite mica shows high thermal resistibility and compressibility, whereas GC9
glass has a high CTE, and thermal and chemical stability. Both of the Phlogopite mica
and GC9 glass are suitable sealing materials for SOFC applications. In the present study,
physical, thermal, microstructural, and crystalline properties of the sintered Phlogopite
mica/GC9 glass blends with the weight fraction of mica from 0 to 100% have been
examined.

TABLE |. Characteristics of the sintered Phlogopite mica/GC9 glass blends.

Weight fraction Shrinkage Weight loss Density CTE'
of mica (VIVg-1) (W/Wq-1) (glem®) (x10°°C™)

0 —20.1% —0.3% 4.34 10.6

0.033 ~11.4% —0.4% 427 14.4

0.05 —6.0% ~1.1% 422 153

0.1 ~7.0% ~1.5% 3.86 18.1

0.2 -9.7% ~1.0% 3.47 11.8

0.25 —4.1% —0.9% 3.36 9.7

1 +3.0% —1.3% 2.11 11.1

T Data were calculated at 750°C.

Table 1 lists the volume shrinkage, weight loss, density, and CTE of mica/GC9 glass
blends after sintering at 830°C for 1 hour and subsequent crystallization at 750°C for 4
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hours. The volume shrinkage of GC9 glass powder after sintering is about 20%, whereas
the volume expansion of mica after sintering is about 3%. The densities of Phlogopite
mica and GC9 glass are 2.11 and 4.34 g/em’, respectively. However, the density of
Phlogopite mica/GC9 glass blends does not linearly decrease as the content of mica
increases as shown in Figure 1. A lower density of Phlogopite mica/GC9 glass blends
implies that some extra volume could be produced during the sintering/crystallization
processes. Furthermore, the measured data indicate that there would be a reverse point for
CTE and/or shrinkage around a mica weight fraction of 10%.

T T T T T 1
45 e
Q

4.0

35

30 F -

25| —il— theoretical i

—QO— experimental

Density (g/cm®)

20F -

15 N P N R R T R
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Weight fraction of mica (g/g)

Figure 1. Theoretical and experimental densities of the Phlogopite mica/GC9 glass blends
at different weight fractions of mica.
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Figure 2. Thermal expansion curves of the Phlogopite mica/GC9 glass blends at different
weight fractions of mica.

Figure 2 shows the thermal expansion curves of the hybrid Phlogopite mica/GC9
glass blends with different weight fractions of mica. The CTE values are calculated from
the elongation data and the formula can be written as:
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CTEzﬁxL [1]
AT

0

where L is sample length, AT is temperature difference. The CTEs of GC9 glass in
sintered form and Phlogopite mica at 750°C are 10.6x10° °C™" and 11.1x10° °C',
respectively. Note that the thermal expansion curves are downward at temperatures
higher than 800°C for the mica weight fraction higher than 0.2. This phenomenon is
probably attributed to the sintering process instead of the softening of samples. It is also
found that the CTE of Phlogopite mica/GC9 glass blends can be modified by adjusting
the 1weight fraction of mica. In this study, the range of CTE varies from 9.7 to 18.1x10°°
°C.

Welght fraction of mica (g/g)
0 0.03 0.05 0.1 0.2 0.25

700°C
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900°C

Figure 3. Shape evolution of the Phlogopite mica/GC9 glass blends with different weight
fractions of mica at elevated temperatures.
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Figure 4. Volume change of the Phlogopite mica/GC9 glass blends at different weight
fractions of mica during sintering.

A series of photographs correspond to the shape evolution of the Phlogopite
mica/GC9 glass blends with different weight fractions of mica at elevated temperatures as
shown in Figure 3. The wetting and adhesion behaviors between specimen and substrate

25
2523



ECS Transactions, 35 (1) 2519-2526 (2011)

are also revealed from the observation. As shown in Figure 3, the shape of specimen is
symmetrical during sintering; thus the volume change of the Phlogopite mica/GC9 glass
blends is evaluated. Figure 4 illustrates the volume change of the Phlogopite mica/GC9
glass blends at different weight fractions of mica during sintering. It indicates that the
volume of specimen shrinks dramatically around the sintering temperature of 700°C.
Furthermore, the sintering temperature of the Phlogopite mica/GC9 glass blends
increases slightly as the weight fraction of mica increases. It would be attributed to the
increases of interfaces between mica and GC9 glass. On the contrary, the volume
shrinkage of the Phlogopite mica/GC9 glass blends as well as its density decreases as the
weight fraction of mica increases. This is in good agreement to Figure 1.

Figure 5. Micrographs of the sintered Phlogopite mica/GC9 glass blends at mica weight
fractions of (a) 0.033, (b) 0.05, (c) 0.1, (d) 0.2, and (e) 0.25. (400x)

Figures 5(a)~(e) show the micrographs of the sintered Phlogopite mica/GC9 glass
blends (magnification=400x) at mica weight fractions of 0.033, 0.05, 0.1, 0.2, and 0.25,
respectively. The amount of voids and void sizes increase as the content of mica
increases. Additionally, most of the voids are closed pores and prone to form on the
interfaces of mica and GC9 glass. It is found that the chemical reactions would occur on
the interfaces between mica and GC9 glass at elevated temperatures. Hence, the negative
deviation in the density of the sintered Phlogopite mica/GC9 glass blends is attributed to
the void formation caused by the interfacial chemical reactions between mica and GC9
glass at elevated temperatures.

The microstructure of the GC9 glass powder in sintered form is shown in Figure 6(a),
and the micrographs of the sintered Phlogopite mica/GC9 glass blends (magnification=
4000x%) at mica weight fractions of 0.033, 0.05, 0.1, 0.2, and 0.25, respectively, are shown
in Figures 6(b)~(f). The sintered blends retain a lot of pores within the matrix, whereas
the specimen is almost fully sintered. It is found that the BaSiO; phase formed near the
pores and its amount increases with mica additions. Figure 7 shows the XRD patterns of
the sintered Phlogopite mica/GC9 glass blends with different weight fractions of mica.
The peaks marked “17, “2”, “3”, and “4” represent the corresponding crystal phases of
BaSiO; (Orthorhombic), BaAl,Si,0s (Monoclinic), AlSiOs (Triclinic), and mica
(Monoclinic), respectively. According to the XRD analysis, the amount of BaSiOs phase
increases with mica additions and is observed at a maximum while the weight fraction of
mica is around 10% in the sintered Phlogopite mica/GC9 glass blends. In addition, the
amount of BaAl,Si,Og phase increases with mica additions in the sintered Phlogopite
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mica/GC9 glass blends. Among the crystalline phases, the CTE of BaSiO; phase is larger
than that of BaAl,Si,0g phase (3). Therefore, formation of BaSiOs phase is positive to
raise the CTE of the sintered Phlogopite mica/GC9 glass blends. From Table 1, it can be
found that the CTE of the sintered Phlogopite mica/GC9 glass blends is affected by the
variety of crystalline phases. The amount and variety of crystalline phases of the sintered
Phlogopite mica/GC9 glass blends are affected by the mica additions. Moreover, the void
generation due to the chemical reactions on the interfaces of mica and GC9 glass would
be a major effect on thermal property of the sintered Phlogopite mica/GC9 glass blends.

Figure 6. Micrographs of the sintered Phlogopite mica/GC9 glass blends at mica weight
fractions of (a) 0, (b) 0.033, (c) 0.05, (d) 0.1, (e) 0.2, and (f) 0.25. (4,000x%)
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Figure 7. XRD patterns of the Phlogopite mica/GC9 glass blends at different weight
fractions of mica.

Conclusions
Physical, thermal, and crystalline properties of the sintered Phlogopite mica/SiO,—

B,03;-Al,05-Ba0O-La,0; glass blends with weight fraction of mica from 0 to 100% have
been systematically investigated. The CTE of Phlogopite mica/GC9 glass blends can be
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modified by adjusting the weight fraction of mica. A small amount of Phlogopite mica
additions raises the coefficient of thermal expansion (CTE) of the sintered Phlogopite
mica/Si0,-B,03;—Al,05-Ba0O-La,0; glass blends. However, the CTE of the blends
decreases at mica contents higher than 10 wt%. In this study, the range of CTE varies
from 9.7 to 18.1x107° °C™". It is found that voids are formed on the interface between
mica and GC9 glass at elevated temperatures. The amount of voids and void sizes
increases as the content of mica increases and most of the voids are closed pores. The
crystalline phases of BaSiO; and BaAl,Si;0Og are found in the sintered Phlogopite
mica/Si0,-B,03;—Al,05-Ba0O-La,0; glass blends. The amount of BaSiO; phase
increases with mica additions and is observed at a maximum with the weight fraction of
mica around 10% in the sintered Phlogopite mica/GC9 glass blends. In addition, the
amount of BaAl,Si,0g phase increases with mica additions in the sintered Phlogopite
mica/GC9 glass blends.
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SOFC Plenary Session
Co-Chairs: Subhash Singhal and Koichi Eguchi

Time Progr# Title and Authors

08:00 Introductory Remarks - Subhash Singhal (20 Minutes)

08:20 644 Recent Developments in the SECA Program S. D. Vora (U.S. Department of Energy, National Energy
Technology Laboratory)

08:40 645 Status of National Project for SOFC Development in Japan K. Hosoi, M. Ito, and M. Fukae (New Energy and
Industrial Technology Development Organization)

09:00 646 European SOFC Technology - Status and Trends R. Steinberger-Wilckens (Forschungszentrum Jiilich
GmbH)

09:20 647 Solid Oxide Fuel Cells Canada NSERC Strategic Research Network V. I. Birss (University of Calgary), A.
Petric (McMaster University), and S. Thomas (University of Calgary)

09:40 Intermission (20 Minutes)

10:00 648 Recent Results in Solid Oxide Fuel Cell Development at Forschungszentrum Juelich R. Steinberger-
Wilckens, L. Blum, H. Buchkremer, L. De Haart, M. Pap, and R. Steinbrech (Forschungszentrum Jiilich
GmbH)

10:20 649 Development of Solid Oxide Fuel Cells at Versa Power Systems B. Borglum, E. Tang, and M. Pastula (Versa
Power Systems Ltd.)

10:40 650 Recent Progress in Development and Manufacturing of SOFC at Topsoe Fuel Cell A/S and Risg DTU N.
Christiansen, H. Holm-Larsen, S. Primdahl (Topsoe Fuel Cell A/S), M. Wandel (Riseg DTU), S. Ramousse
(Technical University of Denmark), and A. Hagen (Risg DTU)

11:00 651 CFCL's BlueGen Product R. J. Payne, J. Love, and M. Kah (Ceramic Fuel Cells Limited)

11:20 652 Status of Hexis' SOFC Stack Development and the Galileo 1000 N Micro-CHP System A. Mai, B.
Iwanschitz, U. Weissen, R. Denzler, D. Haberstock, V. Nerlich, and A. Schuler (Hexis Ltd.)

11:40 653 Development of Residential SOFC CHP System with Flatten Tubular Segmented-In-Series Cells Stack H.
Yoshida (Tokyo Gas Co., Ltd.), T. Seyama (Gastar Co., Ltd.), T. Sobue (Rinnai Corporation), and S.
Yamashita (Kyocera Corporation)

SOFC Stacks and Systems |
Co-Chairs: Robert Steinberger-Wilckens and Shailesh Vora
Time Progr# Title and Authors

14:00 654 Development of SOFC-GT Combined Cycle System with Tubular Type Cell Stack S. Yoshida, T. Kabata, M.
Nishiura, S. Koga (Mitsubishi Heavy Industries, Ltd), K. Tomida (Mitsubishi Heavy Industry, Ltd.), K.
Miyamoto, Y. Teramoto, N. Matake, H. Tsukuda, S. Suemori, Y. Ando, and Y. Kobayashi (Mitsubishi Heavy
Industries, Ltd)

14:20 655 Status of SOFC Demonstration Unit with 10 kW Stack M. Halinen, M. Rautanen, J. Saarinen, J. Pennanen,
A. Pohjoranta, J. Kiviaho (VTT Technical Research Centre of Finland), M. Pastula, B. Nuttall, C. Rankin,
and B. Borglum (Versa Power Systems Ltd.)

14:40 656 Progress on SOFC Power Generation Module and System Developed by NTT, SPP and THG K. Hayashi, A.
Miyasaka (Nippon Telegraph and Telephone Corporation), N. Katou (NTT Corp.), Y. Yoshida, H. Arai
(Nippon Telegraph and Telephone Corporation), M. Hirakawa (Sumitomo Precision Products Co. Ltd.), H.
Uwani, S. Kashima, H. Orisima (Sumitomo Precision Products Co., Ltd.), S. Kurachi, A. Matsui, K.
Katsurayama, and E. Tohma (Toho Gas Co., Ltd.)

15:00 657 Manufacturing and Market-Oriented Development of SOFC Generators at SOFCpower SpA M. Bertoldi
(SOFCpower SpA), O. Bucheli (HTceramix SA), S. Modena (SOFCpower SpA), D. Larrain (HTceramix
SA), and A. Ravagni (SOFCpower SpA)

15:20 658 Latest Update on Delphi's Solid Oxide Fuel Cell Stack for Transportation and Stationary Applications S.
Mukerjee, K. Haltiner, R. Kerr (Delphi Corporgtgion), V. Sprenkle, and J. Kim (Pacific Northwest National




Laboratory)
15:40 659 Metal Supported Solid Oxide Fuel Cells and Stacks for Auxilary Power Units - Progress, Challenges and
Lessons Learned A. Ansar, J. Arnold, P. Szabo, Z. I[lhan, D. Soysal, R. Costa (German Aerospace Center), A.
Zagst (ElringKlinger AG), M. Gindrat (Sulzer Metco AG), and T. Franco (Plansee SE Innovation Services)
16:00 955 Product Development for SOFC and SOE Applications A. Glauche, T. Betz (Kerafol GmbH), and M. Ise
(Siemens AG)

Room 516C, Level 5
SOFC Electrolyte Materials, Processing and Performance
Co-Chairs: Eric Wachsman and Harumi Yokokawa

Time Progr# Title and Authors

14:00 661 Strain Effect on Oxygen Migration in Yttria-Stabilized Zirconia W. Araki, M. Kuribara, and Y. Arai
(Saitama University)

14:20 662 Fabrication and lonic Conducting Properties of Superlattices Based on Ceria and Zirconia D. Pergolesi
(National Institute for Materials Science), A. Tebano (University of Roma Tor Vergata), F. Fabbri (National
Institute for Materials Science), G. Balestrino, S. Licoccia (University of Roma Tor Vergata), and E.
Traversa (National Institute for Materials Science)

14:40 663 Chemical Expansion and Frozen-In O Vacancies in Pr-Doped Ceria Y. Kuru, S. R. Bishop, J. Kim, B. Yildiz,
and H. L. Tuller (Massachusetts Institute of Technology)

15:00 664 Mechanical, Electrical, and Optical Properties of Pr-CeO, Solid Solutions S. R. Bishop, J. Kim, D. Chen, Y.
Kuru, T. Stefanik, and H. L. Tuller (Massachusetts Institute of Technology)

15:20 665 Mechanical Properties of Ce, (Gd, ;CeQ,  at High Temperatures under Controlled Atmospheres T. Kushi,
K. Sato, A. Unemoto, K. Am?zawZand T. Kawada (Tohoku University)

15:40 666 Oxygen Diffusion in Ordered/Disordered Double Perovskites A. Tarancon (Catalonia Institute for Energy
Research), A. Chroneos, D. Parfitt, and J. Kilner (Imperial College London)

16:00 774 Effect of Doped Ceria Interlayer on Low Temperature SOFC Performance Y. Kim, T. M. Giir, and F. B.
Prinz (Stanford University)

Room 517A, Level 5
SOFC Poster | (Cathode, Interconnection and Seals)
Co-Chairs: Fanglin Chen and Nguyen Minh

Time Progr# Title and Authors

0 668 In situ Sinterable Cathode for Solid Oxide Fuel Cells H. Kim (Yeungnam University), Y. Park (Research
Institute of Industrial Science and Technology), J. Kim, and H. Jin (Yeungnam University)

0 669 Acerosol Jet Printing and Microstructure of SOFC Electrolyte and Cathode Layers A. M. Sukeshini, P.
Gardner (Wright State University), F. Meisenkothen, T. Jenkins (UES Corporation), R. Miller, M.
Rottmayer, and T. L. Reitz (Air Force Research Laboratory)

0 670 Effect of Gel Viscosity on the LSM Films Supported on Metallic Substrate L. Conceic¢do, N. Ribeiro, and M.
M. Souza (Universidade Federal do Rio de Janeiro)

0 671 Nanosized Ceria Modified GdBaC02Q5 5 Cathode for IT-SOFC B. Wei, Z. Li, D. Jia, L. He, X. Huang, Y.

Zhang, and W. Su (Harbin Institute of Technology)
0 672 Pr Doped Ceria and La, Sr, 4Co, ,Fe ¢Os Composite Cathode for Solid Oxide Fuel Cell M. Chen and S.

Cheng (National Taiwan University)
o 673 Effect of the Strontium Content on the Electrochemical Performance of the Perovskite-Type Pr,

Sr, Fey ¢Coy,05 R. Pinedo, I. Ruiz de Larramendi, D. Jimenez de Aberasturi, J. Ruiz de Larrazlendi, M.

Arriortua, and T. Rojo (Universidad del Pais Vasco)

0 674 Cooperative Investigations on Degradation of Cathode Materials in Segment-In-Series Cells by MHI H.
Yokokawa, H. Kishimoto, K. Yamaji, T. Horita (National Institute of Advanced Industrial Science and
Technology), T. Watanabe, T. Yamamoto (Central Research Institute of Electric Power Industry), K. Eguchi,
T. Matsui (Kyoto University), K. Sasaki, Y. Shiratori (Kyushu University), T. Kawada, K. Sato, T. Hashida,
A. Unemoto (Tohoku University), T. Kabata (Mitsubishi Heavy Industries, Ltd), and K. Tomida (Mitsubishi
Heavy Industry, Ltd.)

0 676 Nanofibers for Solid Oxide Fuel Cell Cathode M. Zhi (US Department of Energy), N. Mariani (West Virginia
University), K. Gerdes (National Energy Technology Laboratory), R. Gemmen (U.S. Department of Energy),
and N. Wu (US Department of Energy)

0 677 Silver Nanomesh as a Cathode for Solid Oxide Fuel Cells J. Shim (Korea University), Y. Kim, J. Park, and F.
B. Prinz (Stanford University)

0 678 Effect of Polarization on Platinum Deposition at LSM/YSZ Interfaces K. Yamaji, T. Shimonosono, H.
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696

697

698

699

700

701

703

705

Kishimoto, M. E. Brito, T. Horita, D. Cho, M. Izuki, F. Wang, and H. Yokokawa (National Institute of
Advanced Industrial Science and Technology)

Active and Resistive Zones of the Oxygen Reduction Reaction Monitored by Voltage-Driven 180 Tracer
Incorporation M. Kubicek, A. Opitz, A. Schintlmeister, T. Fromling, H. Hutter, and J. Fleig (Vienna
University of Technology)

Development of Purification Methods of Rare Earth Compounds for Preparation of More Cost Effective
Solid Oxide Fuel Cell Cathodes R. Kanarbik, P. Méller, 1. Kivi, K. Tamm, and E. Lust (University of Tartu)
Nanostructured LSCF Coatings by Suspension Plasma Spraying D. Soysal and A. Ansar (German Aerospace
Center)

Study of Caﬂ 515@&99_%( 0 <x (less than or equal to) 0.5) as Novel Cathodes for IT-SOFCs J. Zou, J. Park,

H. Yoon, S. Choi, and J. Chung (Pohang University of Science and Technology)
Material Stability and Cation Transport of La, Sr, ,Co, ,Fe cO < in SOFC Cathode Conditions M. Oh, A.

Unemoto, K. Amezawa, and T. Kawada (Tohoku University)

Influence of SO, _on the Long-Term Durability of SOFC Cathodes R. Liu, S. Taniguchi, Y. Shiratori, K. Ito,
and K. Sasaki (IZyushu University)

Detailed Electrochemical Analysis of High-Performance Nanoscaled La, (Sr,, ,C00; 5 Thin Film Cathodes J.

Hayd (Karlsruher Institut fiir Technologie), U. Guntow (Fraunhofer-Institut fiir Silicatforschung), and E.
Ivers-Tiffée (Karlsruher Institut fiir Technologie)

Electrode and Electrolyte Layers for Solid Oxide Fuel Cells Applied by Physical Vapor Deposition (PVD) S.
Uhlenbruck, R. Nédélec, D. Sebold, H. Buchkremer, and D. Stover (Forschungszentrum Jiilich GmbH)
Comparative Electrical Properties of Electrosprayed LSCF Cathode Films for IT-SOFCs for Different
Morphologies and Cobalt Contents D. Marinha, L. Dessemond, and E. Djurado (Grenoble INP)

Fabrication and Characterization of La, 6&0. 4@0.2&0‘8Q3_8-Yttria Stabilized Zirconia Composites Cathode

Prepared by Infiltration Method M. Han, Z. Liu, and J. Qian (China University of Mining and Technology)
Exploring Mixed Protonic/Electronic Conducting Oxides as Cathode Materials for Intermediate Temperature
SOFCs Based on High Temperature Proton Conductor Electrolytes E. Fabbri, L. Bi, D. Pergolesi, and E.
Traversa (National Institute for Materials Science)

Investigation of the Particle Size Change of a La(Ni, Fe)O, Cathode Y. Yoshida, R. Chiba, M. Yokoo, K.

Hayashi, H. Orui, and H. Arai (Nippon Telegraph and Telephone Corporation)

A Novel Lamellar Structure for High-Performance Cobalt-lorn Based Cathode for IT-SOFC Z. Tong, Y. Yin,
Y. Guo, J. Yin, L. Sun, and Z. Ma (Shanghai Jiao Tong University)

Simple Infiltrated Microstructure Polarization Loss Estimation (SIMPLE) Model Predictions of Today and
Tomorrow's SOFC Nano-Composite SOFC Cathodes L.. Wang and J. D. Nicholas (Michigan State
University)

Nanocomposite Cathode Materials for Intermediate Temperature Solid Oxide Fuel Cells T. Kharlamova, S.
Pavlova, V. Sadykov, Y. Bespalko, T. A. Krieger, V. Pelipenko, V. Belyaev (Boreskov Institute of
Catalysis), Y. Okhlupin, N. Uvarov (Institute of Solid State Chemistry and Mechanochemistry), and A.
Smirnova (Eastern Connecticut State University)

Microstructural Aspects of Cation Inter-Diffusion across the LSCF/GDC Interface M. E. Brito, M. Izuki, K.
Yamaji, H. Kishimoto, T. Shimonosono, T. Horita, and H. Yokokawa (National Institute of Advanced
Industrial Science and Technology)

Influence of Cathode Thickness on the Oxygen Reduction Kinetics at the Intermediate Temperature SOFC
Cathodes I. Kivi, I. Drovtar, E. Anderson, K. Tamm, G. Nurk, P. Méller, M. Vestli, R. Kanarbik, and E. Lust
(University of Tartu)

Detailed Microstructure Analysis and 3D Simulations of Porous Electrodes J. Joos (Karlsruher Institut fiir
Technologie), T. Carraro (University Heidelberg), M. Ender, B. Riiger, A. Weber, and E. Ivers-Tiffée
(Karlsruher Institut fiir Technologie)

Firing Temperature Effect on 3D Microstructure and Performance of LSM-YSZ Composite SOFC Cathodes
J. Cronin, K. Muangnapoh, Z. Patterson, K. Yakal-Kremski, and S. A. Barnett (Northwestern University)
Characterization of SOFC Cathodes Prepared by Pulse Laser Deposition F. Napolitano, L. Baqué (Centro
Atomico Bariloche), S. Cho, S. Qing, H. Wang (Texas A & M University), A. Caneiro, A. L. Soldati, and A.
Serquis (Centro Atomico Bariloche)

High Surface Area, Mesoporous Catalysts in Solid Oxide Fuel Cell Cathode R. Chao, P. Salvador, J. Kitchin
(Carnegie Mellon University), and K. Gerdes (National Energy Technology Laboratory)

Microstructural Control of Composite Cathode by Wetting Nature of Infiltrated Solutions S. Lee, N. Miller,
and A. Manivannan (U.S. Department of Energy)

Cathode Materials for La, O, -(BO5)¢ Proton Ceramic Electrolyte K. Kravchyk, E. Quarez, M. Caldes
(Université de Nantes, CNRS), and O. Joubert (CNRS LTM)
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0 720
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Time Progr#

08:00 723

08:20 724

08:40 725

09:00 726

Chemical, Electronic and Nanostructure Dynamics on St(Ti,  Fe O, Thin-Film Surfaces at High
Temperatures Y. Chen, W. Jung, Y. Kuru, J. Kim, H. L. Tuller, and B. Yildiz (Massachusetts Institute of
Technology)

Comparison of XCT and FIB-SEM in 3D Elemental Mapping of the Composite LSM/YSZ SOFC Cathode
Microstructure G. Nelson, W. Harris, J. Lombardo, J. Izzo, W. K. Chiu (University of Connecticut), P.
Tanasini, M. Cantoni (Ecole Polytechnique Federale de Lausanne), J. Van Herle (Ecole Polytechnique
Fédérale de Lausanne), C. Comninellis (Ecole Polytechnique Federale de Lausanne), J. Andrews, Y. Liu, P.
Pianetta (Stanford Linear Accelerator Center), and Y. Chu (Brookhaven National Laboratory)

Potential and Limitation of Application of Pulsed Laser Deposited Nanostructure LSC Thin Film Cathode to
YSZ Electrolyte SOFC J. Son, H. Noh, D. Myung, J. Hwang, H. Lee, and J. Lee (Korea Institute of Science
and Technology)

Mechanical Properties of La, 6&0. 4@ I;YEXQ}S under Various Temperatures and Oxygen Partial Pressures
Y. Kimura, T. Kushi, S. Hashimoto, S. Watanabe, K. Amezawa, T. Kawada, Y. Fukuda, A. Unemoto, K.
Sato, K. Yashiro, J. Mizusaki, and T. Hashida (Tohoku University)

Cathode Contact Materials for Solid Oxide Fuel Cells M. Tucker, L. Cheng, and L. DeJonghe (Lawrence
Berkeley National Laboratory)

Characterization of Sr and Ba-Doped LaCrO, Powders Synthesized by EDTA Method A. Silva, A. Rocco,

and M. M. Souza (Universidade Federal do Rio de Janeiro)

Lanthanum Chromite Based Ceramic and Glass Composite Interconnects for Solid Oxide Fuel Cells S. Lee
(Korea Institute of Energy Research), S. Pi (Korea Advanced Institute of Science and Technology), J. Lee, T.
Lim, S. Park, R. Song (Korea Institute of Energy Research), C. Park (Korea Advanced Institute of Science
and Technology), and D. Shin (Korea Institute of Energy Research)

Synthesis and Electrical Properties of Strontium Titanate-Based Materials for Solid Oxide Fuel Cells B. Park,
J. Lee, S. Lee, T. Lim, S. Park, R. Song, and D. Shin (Korea Institute of Energy Research)

Anomalous Sintering Behavior during Sintering Process of ( Sr0.7go_3)1_xm3 Perovskites (0 {less than or
equal to} x {less than or equal to} 0.12) Synthesized by the Pechini Method M. Mori (Central Research
Institute of Electric Power Industry) and T. Itoh (AGC Seimi Chemical Co. Ltd.)

PCFC's Interconnect Design Optimization S. Sailler, J. Deseure, O. Doche (CNRS Grenoble INP-UJF), and
Y. Bultel (Université Joseph Fourier)

High-Temperature Stress-Rupture Properties of a Ferritic Steel for Solid Oxide Fuel Cell Interconnect Y.
Chiu and C. Lin (National Central University)

Oxidation Resistance and Mechanical Properties of ZMG232L and Improved Fe-Cr Ferritic Alloys for SOFC
Interconnects T. Uehara, N. Yasuda, S. Tanaka, and K. Yamamura (Hitachi Metals, Ltd.)

Characterization of Vaporization Rates on SOFC Interconnect Alloys M. Casteel and D. Lewis (Rensselaer
Polytechnic Institute)

Method to Quantify Chromium Evaporation from SOFC Balance of Plant Components O. Thomann, M. H.
Pihlatie (VTT Technical Research Centre of Finland), J. Schuler (Ecole Polytechnique Fédérale de
Lausanne), O. Himanen, and J. Kiviaho (VTT Technical Research Centre of Finland)

Metallic Seals: A Possible Alternative Solution for High Temperature Steam Electrolysis M. Reytier, L.
Bruguiére (Commissariat a I'Energie Atomique), M. Lefrancois (Garlock France), and J. Besson (Centre des
Matériaux, CNRS)

Chemical Interaction of AO-SiOzﬁ2Q3-L_212Q3 (A= Mg, Ca, Sr, Ba) Glass Sealants with High Temperature
and Low Temperature Electrolytes for SOFC G. Kaur, O. Pandey, and K. Singh (Thapar University)

Tuesday, May 3, 2011
Room 517A, Level 5
SOFC Stacks and Systems 11
Co-Chairs: Karl Foger and Mark Williams
Title and Authors
Long-Term Operation of Planar Type SOFC Stacks L. De Haart and 1. Vinke (Forschungszentrum Jiilich
GmbH)
Post-Test Characterization of an SOFC Short-Stack after 17,000 Hours of Steady Operation N. Menzler, P.
Batfalsky, S. GroB3, V. Shemet, and F. Tietz (Forschungszentrum Jiilich GmbH)
Current Status of NEDO Project on Durability/Reliability of Solid Oxide Fuel Cell Stacks/Systems H.
Yokokawa (National Institute of Advanced Industrial Science and Technology)
Durability Tests of Flatten Tubular Segmented-in-Series Type SOFC Stacks for Intermediate Temperature
Operation K. Horiuchi, K. Nakamura, Y. Matsuzaki, S. Yamashita (Tokyo Gas Co., Ltd.), T. Horita, H.
Kishimoto, K. Yamaji, and H. Yokokawa (National Institute of Advanced Industrial Science and
Technology)
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09:20 727 Insitu Observation of the Deformation and Mechanical Damage of SOFC Cell/Stack K. Sato, T. Sakamoto,
A. Kaimai, K. Yashiro, K. Amezawa, T. Hashida, J. Mizusaki, and T. Kawada (Tohoku University)

09:40 Intermission (20 Minutes)

10:00 728 Demonstration of a Highly Efficient SOFC System with Combined Partial Oxidation and Steam Reforming
D. Schimanke (staxera GmbH), O. Posdziech (EBZ GmbH), B. Mai (staxera GmbH), S. Kluge (EBZ GmbH),

and C. Wunderlich (staxera GmbH)

10:20 729 System Relevant Redox Cycling in SOFC Stacks J. Brabandt, Q. Fang, D. Schimanke, M. Heinrich, B. Mai,
and C. Wunderlich (staxera GmbH)

10:40 730 Portable u-SOFC System Based on Multilayer Technology S. Reuber, M. Schneider, and M. Stelter
(Fraunhofer Institute of Ceramic Technologies and Systems)

11:00 731 System Tests and Operation Control Strategies of an SOFC-CHP-Device for Field Testing R. Belitz, M.
Heddrich, M. Jahn, R. Néke (Fraunhofer Institute for Ceramic Technologies and Systems), J. Paulus (Vaillant
GmbH), and M. Pohl (Fraunhofer Institute for Ceramic Technologies and Systems)

11:20 732 Metal-Supported Cells with Comparable Performance to Anode-Supported Cells in Short-Term Stack
Environment M. Riittinger (Plansee SE Innovation Services), R. Miicke (Forschungszentrum Jiilich GmbH),

T. Franco (Plansee SE Innovation Services), O. Biichler, N. Menzler (Forschungszentrum Jiilich GmbH), and
A. Venskutonis (Plansee SE Innovation Services)

11:40 733 SOFC Module Material Development at Fuel Cell Energy P. Huang and H. Ghezel-Ayagh (Fuel Cell Energy,
Inc.)

Room 516C, Level 5
SOFC Cathode Materials |
Co-Chairs: Nigel Brandon and Tatsuya Kawada
Time Progr# Title and Authors
08:00 734 CeO, Addition for Improving Electrochemical Behavior of La1 Sr, MnO, Cathodes Sintered at High
Temperatur e J. Wiff (FCO Power Corporation), M. Suzuki, and S. Suda (J apan Fine Ceramics Center)

08:20 735 High Performance LSM-Based Cathode Boosted by Stabilized Bismuth Oxide for Low to Intermediate
Temperature Solid Oxide Fuel Cells K. Lee (University of Maryland), D. Jung (Samsung Advanced Institute

of Technology), H. Yoon (University of Maryland), M. Camaratta, N. Sexson (University of Florida), and E.
D. Wachsman (University of Maryland)

08:40 736 Quantification of Microstructural Change at the Interface between gLa,Sr)MnO3 +5 Cathode and YSZ

Electrolyte upon Discharge Operation T. Matsui, Y. Mikami, H. Muroyama, and K. Eguchi (Kyoto
University)

09:00 737 Oxygen Nonstoichiometry and Defect Equilibrium of Perovskite-Type La, oSty 4@1_-2&2Q3- =0,0.2,04
0.5. 0.6, 0.8. 1) SOFC Cathode Materials M. Kuhn, Y. Fukuda, S. Hashimoto, K. Sato, K. Yashiro, and J.
Mizusaki (Tohoku University)

09:20 738 Oxygen Non Stoichiometry in Nanocrystalline La,, sSr, <5C00, _Thin Films S. Wang (University of
Houston), S. Cho, H. Wang (Texas A & M University), and A. Jacobson (University of Houston)

09:40 Intermission (20 Minutes)

10:00 739 Electrical Conductivity and Oxygen Diffusivity of Perovskite-Type Solid Solution La0 6Sr0 4CO11@¥Q3_8

(y=0.2, 0.4, 0.5, 0.6, 0.8) K. Yashiro, I. Nakano, M. Kuhn, S. Hashimoto, K. Sato, and J. Mizusaki (Tohoku

University)

10:20 740 Microstructure of Sol-Gel Derived Nanoscaled La, Sr,, ,€00; 5 Cathodes for Intermediate-Temperature
SOFCs L. Dieterle, P. Bockstaller (Karlsruher Institute fiir Technologie), D. Gerthsen, J. Hayd, E. Ivers-
Tiffée (Karlsruher Institut fiir Technologie), and U. Guntow (Fraunhofer-Institut fiir Silicatforschung)

10:40 741 Sm(Sr)CoO; Nano Cone Cathode and Ni-Fe Metal Support for High Power Density and Reliability T.
Ishihara, Y._Ju, and S. Ida (Kyushu University)

11:00 742 Performance of Metal-Supported Composite and Single-Phase Cathodes Based on LSCF and SSC J. Harris
and O. Kesler (University of Toronto)

11:20 743 Low Temperature Preparation of LaFel_XMiXQ3 as New Cathode Material for SOFC: Advantage of Liquid
Phase Mixing Method E. Niwa, C. Uem_atsu: E. Miyashita, T. Ohzeki, and T. Hashimoto (Nihon University)

11:40 744 Doped / Undoped Ceria Buffer Layers for Improved LT SOFC Performances with Pr,NiO, , s Cathode J.
Bassat, D. Mesguich, C. Ferchaud (Université de Bordeaux), Y. Zhang-Steenwinkel, F. Van Berkel (Energy

Research Centre of the Netherlands), C. Aymonier (Université de Bordeaux), J. Watkins (University of
Massachusetts), and J. Grenier (Université de Bordeaux)

Room 517A, Level 5
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Time Progr#

SOFC Cell Design, Testing and Performance |
Co-Chairs: Viola Birss and Teruhisa Horita
Title and Authors

14:00 745 Recent Development of Electrolyte Supported Cells with High Power Density N. Trofimenko, M. Kusnezoff

14:20

14:40

15:00

15:20

15:40

16:00

16:20

16:40

17:00
17:20

Time Progr#

746

747

748

749

750

751

752

753
754

(Fraunhofer Institute for Ceramic Technologies and Systems), and A. Michaelis (Fraunhofer Institute of
Ceramic Technologies and Systems)

Development of Anode-Supported Flat-Tube Solid Oxide Fuel Cells with High Power Density S. Lee, J. Lee,
T. Lim, S. Park, R. Song, and D. Shin (Korea Institute of Energy Research)

Medium Temperature Solid Oxide Fuel Cells Based on Supporting Porous Anode and Bilayered Electrolyte
E. Lust, I. Kivi, K. Tamm, P. Méller, E. Anderson, H. Kurig, M. Vestli, and G. Nurk (University of Tartu)
Development of Metal-Supported Solid Oxide Fuel Cells T. Franco, M. Haydn (Plansee SE Innovation
Services), R. Miicke (Forschungszentrum Jiillich GmbH), A. Weber (Karlsruher Institut fiir Technologie), M.
Riittinger (Plansee SE Innovation Services), O. Biichler, S. Uhlenbruck, N. Menzler (Forschungszentrum
Jillich GmbH), A. Venskutonis, and L. Sigl (Plansee SE Innovation Services)

Development of Highly Robust, Volume-Manufacturable Metal-Supported SOFCs for Operation below
600°C R. T. Leah, A. Bone, A. Selcuk, D. Corcoran, M. Lankin, Z. Dehaney-Steven, and P. Whalen (Ceres
Power Technology Centre)

Intermission (20 Minutes)

Development of Long-Term Stable and High-Performing Metal-Supported SOFCs T. Klemensg, J. Nielsen,
P. Blennow, A. Persson, T. Stegk, P. Hjalmarsson (Technical University of Denmark), B. Christensen, S.

Senderby (Danish Technological Institute), J. Hjelm, and S. Ramousse (Technical University of Denmark)

Metal Supported Solid Oxide Fuel Cell by Freeze Tape Casting P. Wei (McMaster University), S. Sofie
(Montana State University), Q. Zhang (Exova), and A. Petric (McMaster University)

NexTech's FlexCell Technology for Planar SOFC Stacks M. Day, S. L. Swartz, and G. Arkenberg (NexTech
Materials, Ltd.)

2R-Cell: A Universal Cell for an Easy and Safe SOFC Operation R. Thringer (Fiaxell Sarl)
Development of an All Ceramic SOFC I. Wearnhus, A. Vik, C. Ilea, and S. Faaland (CMR Prototech)

Room 516C, Level 5
SOFC Cathode Materials 11
Co-Chairs: Tatsumi Ishihara and Kevin Kendall
Title and Authors

14:00 755 Towards a Fundamental Understanding of the Oxygen Reduction Mechanism E. D. Wachsman (University of

14:20

14:40

15:00

15:20

15:40
16:00

16:20

16:40

17:00

17:20

756

757

758

759

760

761

762

763

764

Maryland)

Performance Analysis and Development Strategies for Solid Oxide Fuel Cells E. Ivers-Tiffée, J. Hayd, D.
Klotz, A. Leonide, and A. Weber (Karlsruher Institut fiir Technologie)

Surface Cation Segregation and its Effect on the Oxygen Reduction Reaction on Mixed Conducting
Electrodes Investigated by ToF-SIMS and ICP-OES M. Kubicek, A. Limbeck, G. Rupp, H. Hutter, and J.
Fleig (Vienna University of Technology)

On the Thermodynamic Stability and the Kinetic Activity of SOFC Materials X. Zhou (University of South
Carolina)

Viable AC Two-Probe Impedance Spectroscopy Based on Spatially-Limited Contact Probe for SOFC
Cathode J. Lee, H. Ji, H. Kim, J. Son (Korea Institute of Science and Technology), and J. Hwang (Hongik
University)

Intermission (20 Minutes)

Multi-Scale Assessment of Cr-Contamination Levels in SOFC Cathode Environment J. Schuler (Ecole
Polytechnique Fédérale de Lausanne), A. Schuler (Paul Scherrer Institut), Z. Wuillemin, A. Hessler-Wyser
(Ecole Polytechnique Fédérale de Lausanne), C. Ludwig (Paul Scherrer Institut), and J. Van Herle (Ecole
Polytechnique Fédérale de Lausanne)

Degradation of Solid Oxide Fuel Cell Performance by Cr-Poisoning M. Kornely (Karlsruher Institut fiir
Technologie), A. Neumann, N. Menzler (Forschungszentrum Jiilich GmbH), A. Leonide, A. Weber, and E.
Ivers-Tiffée (Karlsruher Institut fiir Technologie)

In-Situ Investigations of the Chromium Induced Degradation of the Oxygen Exchange Kinetics of the IT-
SOFC Cathode Materials LSC and LSCF E. Bucher, M. Yang, and W. Sitte (University of Leoben)

Is Chromium Poisoning of LSM Cathodes Avoidable L. De Haart, A. Neumann, N. Menzler, and 1. Vinke
(Forschungszentrum Jiilich GmbH)

Impact of the Volatile Cr-Species Attack on the Conductivity of La(Ni.Fe)O, M. K. Stodolny (Energy

Research Centre of the Netherlands), B. Boukamp (University of Twente), and F. Van Berkel (Energy
Research Centre of the Netherlands)
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Room 517A, Level 5
SOFC Poster Il (Electrolyte and Anode)
Co-Chairs: Srikanth Gopalan and Lincoln Miara
Title and Authors
Influence of Small Amounts of NiO on the Electrical Conductivity of 8YSZ R. Batista and E. N. Muccillo
(Energy and Nuclear Research Institute)
Phase Transformation of Stabilized Zirconia on SOFC Stacks H. Kishimoto, T. Shimonosono, K. Yamaji, M.
E. Brito, T. Horita, and H. Yokokawa (National Institute of Advanced Industrial Science and Technology)
Defect Formation in SOFC Electrolyte Films during Fabrication X. Wang and A. Atkinson (Imperial College
London)
Characterization of Zirconia-India Ceramics Sintered by Spark Plasma D. Z. De Florio (Universidade Federal
do ABC) and F. Coral Fonseca (Instituto de Pesquisas Energéticas ¢ Nucleares Sao Paulo)

Self-Supported Thin Yttria-Stabilized Zirconia Electrolytes for Solid Oxide Fuel Cells Prepared by Laser
Machining A. Larrea, D. Sola, M. Laguna-Bercero, J. Pefia, R. Merino, and V. Orera (Instituto de Ciencia de
Materiales de Aragon)

Zr0,-CeQ, Interface Properties: A First-Principle Investigation M. Fronzi (National Institute for Material

Scie;lce), A. De Vita (Dipartimento dei Materiali e delle Risorse Naturali), Y. Tateyama, and E. Traversa
(National Institute for Materials Science)

A Study of Coarsening Samarium Doped Ceria on Interaction with Yttria Stabilized Zirconia X. Zhang, P.
Hamel, S. Yick, and M. Robertson (National Research Council Canada)

Thickness Effects of Yttria-Doped-Ceria Interlayers on Solid Oxide Fuel Cells Z. Fan and F. B. Prinz
(Stanford University)

Electrical Properties of Tb and Sm Co-Doped Ceria Electrolyte at Different Oxygen Partial Pressures M.
Vestli, G. Nurk, and E. Lust (University of Tartu)

The Influence of Sintering Time of Feedstock Powders on the Electrical Properties of La,(Si0,),O5

Electrolyte Coatings W. Gao (Jilin University), H. Liao, and C. Coddet (University of Technology of Belfort-
Montbéliard)

Soft Chemistry Routes for the Synthesis of St ,La, ogNb,, (Ta, 40, Proton Conductor A. Santibafiez-
Mendieta (University of Rome Tor Vergata), E. Fabbri (National Institute for Materials Science), S. Licoccia
(University of Roma Tor Vergata), and E. Traversa (National Institute for Materials Science)

BaCe ¢Zr, Y, 04 Thin Film Deposited by Reactive Magnetron Sputtering M. Arab Pour Yazdi, P. Briois,

and A. Billard (Université de Technologie de Belfort-Montbéliard)

Synthesis and Properties of BazrﬂQOJXOZ-xMxQ&E (x=0,0.1,0.2: M = Dy, Yb) Ion Conductors R.

Muccillo and E. N. Muccillo (Energy and Nuclear Research Institute)

Durability Performance of Ba( Zr, | @0.7X0.2)Q378 as Proton Conducting Electrolyte for Intermediate
Temperature SOFCs S. Min, Y. Jeon (Yonsei University), K. Ryu (LTC Inc.), and Y. Shul (Yonsei
University)

Synthesis, Structure, and Electrical Transport Properties of Baz@().67 it &ﬁN—byMNbl.ﬁ- _Z&Z)Q6__8 W. H.

Kan, T. Trinh, T. Fiirstenhaupt, and V. Thangadurai (University of Calgary)

A Novel High Conductivity Mixed Proton and Carbonate-lon Conductor (MPCC) X. Li, L. Zhang, and K.
Huang (University of South Carolina)

Apatite Coatings Deposited by DC Magnetron Sputtering P. Briois (Université de Technologie de Belfort-
Montbéliard), S. Fourcade, F. Mauvy, J. Grenier (Université de Bordeaux), and A. Billard (Université de
Technologie de Belfort-Montbéliard)

Influence of Additive Oxides on Electrochemical Performance of Y-Doped SrTiO; Anode in SOFCs P.
Puengjinda, H. Muroyama, T. Matsui, and K. Eguchi (Kyoto University) -

Catalytic Activities and Electrochemical Properties of Y and Fe Co-Doped SrTiO;-Based Composite Anodes
for Solid Oxide Fuel Cells (SOFCs) S. Yoon, Y. Kim, H. Hwang (Inha University_), M. Ji, and B. Choi
(Korea Institute of Ceramic Engineering and Technology)

Ceramic Oxide Anode with Precipitated Catalytic Nanoparticles for Ethanol Fueled SOFC N. Monteiro, S.
Nobrega, and F. C. Fonseca (IPEN-CNEN)

Electrochemical Performance of (La.Sr)(Cr.Mn)O,-(Ce.Gd)O, Composite Oxide Anode for SOFC J. Lee
(Korea Institute of Science and Technology), J. Lee (Korea Ur_liversity), H. Kim, H. Lee, and J. Lee (Korea
Institute of Science and Technology)

Ab Initio Study of Activity and Coke-Tolerance of Ni/CeZrO, Anodes of SOFC as a Function of Zirconia

Concentration M. Shishkin and T. Ziegler (University of Calgary)
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Kinetic Modeling of Nickel Oxidation in SOFC Anodes J. Neidhardt, M. Henke, and W. G. Bessler (German
Aerospace Center)

Evaluation of Porous x vol% Ni-YSZ Cermets with a Ni Content of 0 {less than or equal to} x {less than or
equal to} 30 as Insulating Substrates for SOFCs M. Mori, Z. Wang (Central Research Institute of Electric
Power Industry), and T. Itoh (AGC Seimi Chemical Co. Ltd.)

Influence of Anode Thickness on Cell Performance in Internal Reforming Operation of SOFCs Y. Lee, H.
Sumi, H. Muroyama, T. Matsui, and K. Eguchi (Kyoto University)

Degradation Mechanism of Nickel-Yttria Stabilized Zirconia SOFC Anode Materials in PH3 Containing Coal

Syngas M. Zhi (US Department of Energy), J. Yan (West Virginia University), A. Manivannan (U.S.
Department of Energy), and N. Wu (US Department of Energy)

Mesoporous NiO-CGO Obtained by Hard Template as High Surface Area Anode for IT-SOFC L. Almar, T.
Andreu, A. Morata, and A. Tarancén (Catalonia Institute for Energy Research)

Determination of Three Dimensional Microstructure Parameters from a Solid Oxide Ni/YSZ Electrode P. S.
Jargensen and J. R. Bowen (Technical University of Denmark)

Theoretical Study for the Sintering of Nickel Anode in Solid Oxide Fuel Cell K. Nakao, T. Ogura, T.
Ishimoto, and M. Koyama (Kyushu University)

Electrochemical Oxidation at SOFC Anodes: Comparison of Patterned Ni Anodes and Technical Ni/8YSZ
Cermet Anodes A. Utz, J. Joos, A. Weber, and E. Ivers-Tiffée (Karlsruher Institut fiir Technologie)
Investigation of MgO Promoted NiO: SDC Anode Material for Intermediate Temperatures Solid Oxide Fuel
Cells M. Phongaksorn, A. Yan, M. Ismail, A. Ideris, E. Croiset, S. Corbin (University of Waterloo), and Y.
Yoo (National Research Council Canada)

Synthesis and Characteristics of Nano-ceria Supported Bimetallic Catalysts For S-tolerant SOFCs J.
Bozeman, A. Marruffo, I. Barney, A. Jackson, S. Mukhopadhyay, and H. Huang (Wright State University)
Reverse Cell Bias for the Prevention of Ni Oxidation during Air Exposure J. L. Young, V. Vedharathinam,
and V. . Birss (University of Calgary)

Reaction Sites of Mixed Conductor Anodes in Solid Oxide Fuel Cells R. Kikuchi, T. Okamoto, K. Akamatsu,
T. Sugawara, and S. Nakao (The University of Tokyo)

Sulfur Poisoning of SOFCs:Dependence on Operational Parameters T. Yoshizumi, C. Uryu, T. Oshima, Y.
Shiratori, K. Ito, and K. Sasaki (Kyushu University)

Electrochemical Performance and H,S Poisoning Study of Mo-Doped Ceria (CMO) SOFC Anodes B.
Mirfakhraei, V. I. Birss, V. Thangadurai, S. Paulson (University of Calgary), K. E. Béré, and F. Gitzhofer
(Université de Sherbrooke)

Effect of Porosity Gradient on Planar Anode-Supported SOFC at Utilization Hydrocarbon Fuel C. An
(Colorado School of Mines), T. Yamaguchi (National Institute of Advanced Industrial Science and
Technology), and N. Sammes (Colorado School of Mines)

Study on Degradation of Solid Oxide Fuel Cell with Pure Ni Anode Z. Jiao, N. Shikazono, and N. Kasagie
(The University of Tokyo)

Elementary Kinetic Numerical Simulation of Electrochemical CO Oxidation on Ni/YSZ Pattern Anodes V.
Yurkiv (Heidelberg University), A. Utz, A. Weber, E. Ivers-Tiffée (Karlsruher Institut fiir Technologie), H.
Volpp (Heidelberg University), and W. G. Bessler (German Aerospace Center)

Fuel Flexible Anode for Solid Oxide Fuel Cells: An Electrochemical and Catalytic Study M. Lo Faro, A.
Stassi, G. Monforte, M. Minutoli, V. Antonucci, and A. Arico (CNR-ITAE)

Key Issues in Processing Metal-Supported Proton Conducting Anodes for SOFCs Applications E.
Mercadelli, A. Gondolini, P. Pinasco, A. Sanson (ISTEC-CNR), S. Barison, and M. Fabrizio (IENI-CNR)
Optimization of Solid Oxide Fuel Cell Ni - GDC Anode Porosity K. Tamm, I. Kivi, G. Nurk, E. Anderson, P.
Moller, M. Vestli, R. Kanarbik, and E. Lust (University of Tartu)

Fabrication of Direct Oxidation Solid Oxide Fuel Cell Anodes Using a Novel Technique in Atmospheric
Plasma Spraying M. Cuglietta and O. Kesler (University of Toronto)

Particle Based Modeling of SOFC Anodes Using Experimentally Determined Particle Distributions and
Structures V. L. Thomas (California Institute of Technology)

Perovskite-Based Anodes in Tubular Solid-Oxide Fuel Cells S. Babiniec, A. E. Richards, N. Faino, and N.
Sullivan (Colorado School of Mines)

Analysis of Microscopic Anode Structure Effects on an Anode-Supported SOFC Including Knudsen
Diffusion M. Andersson (Lund University), X. Lu (Dalian Maritime University), J. Yuan, and B. Sundén
(Lund University)

Performances of Metal Particle-Dispersed Ceria Hydrogen Electrodes in Reversible SOFCs H. Uchida, R.
Nishida, M. Tatsuzawa, H. Nishino, K. Kakinuma, and M. Watanabe (University of Yamanashi)

Enhanced Performances of anNiO Ats / CGO Multilayered Anodes for High Temperature Steam Electrolysis

(HTSE) T. Ogier, F. Chauveau, J. Bassat, F. Mauvy, J. Grenier (Université¢ de Bordeaux), J. Mougin, and M.
Petitjean (Commissariat a I'Energie Atomique)36




0 820 Liquid Tin Anode SOFC for Direct Fuel Conversion - Cell, Stack and System Development T. Tao, M.
Koslowske, and J. M. Bentley (CellTech Power)

0 821 Numerical Modeling of Nickel-Impregnated Porous YSZ-Supported Anodes and with Comparison to
Conventional Composite Ni-YSZ Electrodes E. Hardjo, D. S. Monder, and K. Karan (Queen's-RMC Fuel
Cell Research Centre)

0 822 Preparation and Structure of High Performance Anodes for Solid Oxide Fuel Cells X. Meng (Shanghai Jiao
Tong University), N. Yang, B. Meng, X. Tan (Shandong University of Technology), Z. Ma, and Y. Yin
(Shanghai Jiao Tong University)

0 823 Effect of Sm,, ,Ce\ 20 4 Modification for Direct Electrochemical Oxidation of Methane in Ni-based Anode

of Solid Oxide Fuel Cell J. Yun, S. Yoon, J. Han, S. Park, H. Kim, and S. Nam (Korea Institute of Science
and Technology)

0 824 Experimental Study of the Ohmic Resistance between the Interconnect and the Ni-CGO Cermet C. Magniére
(CEA Grenoble), B. Morel, and S. Di lorio (Commissariat a I'Energie Atomique)

Wednesday, May 4, 2011
Room 517A, Level 5
Cell Design, Testing and Performance 11
Co-Chairs: John Irvine and Anil Virkar

Time Progr# Title and Authors

08:00 825 Improved Redox-Cycling Resistant Tubular Ceramic Fuel Cells A. R. Hanifi, A. Torabi, M. Zazulak, T. H.
Etsell (University of Alberta), and P. Sarkar (Alberta Innovates - Technology Futures)

08:20 826 Transient Performance of Micro-Tubular Solid Oxide Fuel Cells K. Howe and K. Kendall (University of
Birmingham)

08:40 827 Performance and Energy Efficiency of a Single Microtubular Anode Supported Cell T. Suzuki, K.
Hamamoto, T. Yamaguchi, F. Fujishiro (National Institute of Advanced Industrial Science and Technology),
and S. Sugihara (Mazda Motor Corporation)

09:00 828 Evaluation of ScSZ-Based Microtubular SOFCs under 3% Humidified CH, Fuel Flow at Intermediate

Temperature T. Yamaguchi, T. Suzuki (National Institute of Advanced Industrial Science and Technology),
and N. Sammes (Colorado School of Mines)

09:20 829 Improvement of Fabrication Process and Performance of Cathode Supported Tubular Solid Oxide Fuel Cells
J. Zhou, C. Zhao, X. Ye, S. Wang, and T. Wen (Chinese Academy of Sciences)

09:40 Intermission (20 Minutes)

10:00 830 Tubular Metal Support Solid Oxide Fuel Cell Manufacturing and Characterization L. M. Rodriguez-
Martinez, M. Rivas, L. Otaegi, N. Gomez, M. Alvarez, E. Sarasketa-Zabala, J. Manzanedo (Ikerlan), N.
Burgos, F. Castro (CEIT), A. Laresgoiti, and 1. Villarreal (Ikerlan)

10:20 831 IP-SOFC Performance Measurement and Prediction B. Haberman, C. Martinez Baca, and T. Ohrn (Rolls-
Royce Fuel Cell Systems)

10:40 832 Ultra-Low Mass SOFC Design M. Badding, W. Bouton, J. Brown, L. Kester, C. W. Tanner, and P. Tepesch
(Corning Incorporated)

11:00 833 Thin Film Low Temperature Solid Oxide Fuel Cell (LTSOFC) by Reactive Spray Deposition Technology
(RSDT) R. Maric (University of Connecticut), K. Furusaki, D. Nishijima (NGK Spark Plug Co., Ltd.), and R.
Neagu (NRC Institute for Fuel Cell Innovation)

11:20 834 Low Temperature DMFC with YSZ Electrolyte J. Komadina, Y. Kim, J. Park, T. M. Giir (Stanford
University), S. Kang (Samsung Electronics), and F. B. Prinz (Stanford University)

11:40 835 Ceramic Proton Conducting Solid Oxide Fuel Cells (H-SOFCs): Materials and Challenges V. Thangadurai,
W. H. Kan, B. Mirfakhraei, S. Bhella, and T. Trinh (University of Calgary)

Room 516C, Level 5
SOFC Cathode Materials 111
Co-Chairs: Brian Borglum and Kazunari Sasaki
Time Progr# Title and Authors

08:00 836 Nano-Particle Coarsening Effects in LSCF-Infiltrated Cathodes M. Shah, A. Call, G. Hughes, P. W.
Voorhees, and S. A. Barnett (Northwestern University)

08:20 837 Microstructural Aspects on the Performance of LSCF Cathodes for SOFCs R. Costa, Z. Ilhan, and A. Ansar
(German Aerospace Center)

08:40 838 Microstructural Effects on the Oxygen Exchange Kinetics of La, ,Sr, ;MnO; Thin Films L. Yan and P.

Salvador (Carnegie Mellon University)
09:00 839 The Structural Disorder and Lattice Stability of BSCF Complex Perovskites M. M. Kuklja (University of

37




Maryland), Y. Mastrikov (University of Latvia), S. Rashkeev (Idaho National Laboratory), and E. Kotomin
(Max Planck Institute for Solid State Research)

09:20 840 Systematic Studies of the Cathode-Electrolyte Interface in SOFC Cathodes Prepared by Infiltration R.
Kiingas, J. Vohs, and R. Gorte (The University of Pennsylvania)

09:40 Intermission (20 Minutes)
10:00 841 Strain Effects on the Surface Chemistry and Electronic Structure of LaojgogMnO3 H. Jalili, J. Han, Y.

Kuru, Z. Cai, and B. Yildiz (Massachusetts Institute of Technology)

10:20 842 The Effects of Stress on the Defects and Electronic Properties of Mixed Ionic Electronic Conductors O.
Comets and P. W. Voorhees (Northwestern University)

10:40 843 Strain Effects on Defect Chemistry in Epitaxial Perovskite Thin Films for Solid Oxide Fuel Cells M. Gadre,
Y. Lee, N. Swaminathan, and D. Morgan (University of Wisconsin-Madison)

11:00 844 Mechanistic Interpretation of the Oxygen Reduction Kinetics of L.el().gsﬂ().1 5MnO3 Cathode L. Miara, U. Pal,
and S. Gopalan (Boston University)

11:20 845 A New Model Describing Cathode Kinetics in SOFC: Model Thin Film SrTi, Fe O, s Mixed Conducting
Oxides - A Case Study W. Jung (California Institute of Technology) and H. L. Tuller (Massachusetts Institute
of Technology)

11:40 846 Ln( Sr,Ca)3 ( Fe,Co)3Q 10 Intergrowth Oxide Cathodes for Solid Oxide Fuel Cells A. Manthiram, Y. Kim, and

J. Kim (Tﬁe Universit; of Texas)

Room 517A, Level 5
Cell Design, Testing and Performance 111
Co-Chairs: Alan Atkinson and Anthony Petric

Time Progr# Title and Authors

14:00 847 Imaging of Oxide Ionic Flow at Practical SOFC Cells by Isotope Labeling Technique T. Horita, T.
Shimonosono, H. Kishimoto, K. Yamaji, M. E. Brito, H. Yokokawa (National Institute of Advanced
Industrial Science and Technology), and Y. Hori (Kyocera Corporation)

14:20 848 The Influence of Porous Support Morphology on the Electrochemical Performance of Solid Oxide Fuel Cells
A. Torabi, A. R. Hanifi, T. H. Etsell (University of Alberta), and P. Sarkar (Alberta Innovates - Technology
Futures)

14:40 849 Accelerated Degradation by Impurities for Evaluating Life Time of SOFCs T. Horita, H. Kishimoto, K.
Yamaji, M. E. Brito, T. Shimonosono, D. Cho, M. Izuki, F. Wang, and H. Yokokawa (National Institute of
Advanced Industrial Science and Technology)

15:00 850 Evaluation of Stress Conditions in Operated Anode Supported Type Cells Based on In-Situ Raman Scattering
Spectroscopy F. Iguchi, M. Nagai, S. Onodera, N. Sata, T. Kawada, and H. Yugami (Tohoku University)

15:20 851 Anode/Electrolyte Interface Modification in LSGM Electrolyte Supported SOFC K. Kawahara, S. Suda, M.
Suzuki (Japan Fine Ceramics Center), M. Kawano, H. Yoshida (The Kansai Electric Co., Inc.), and T.
Inagaki (The Kansai Electric Power Co., Inc.)

15:40 Intermission (20 Minutes)

16:00 852 Study of Flow Rate and Temperature Variations in a Segmented SOFC C. Willich, G. Schiller (German
Aerospace Center), U. Maier (ElringKlinger AG), and K. Friedrich (German Aerospace Center)

16:20 853 Fractal Current Collection Structures for Thin Electrolyte Supported Fuel Cells C. W. Tanner and K. L. Work
(Corning Incorporated)

16:40 854 Ceramic Microchannel Reactor for SOFC Applications D. M. Murphy, N. Sullivan, R. J. Kee, M. Hartmann,
and N. E. McGuire (Colorado School of Mines)

17:00 855 Characterization of Propane-Fueled SOFC Stacks and a Portable Power System Y. Du, D. Cui, and K.
Reifsnider (University of South Carolina)

Room 516C, Level 5
SOFC Anode Materials |
Co-Chairs: Scott Barnett and Ming-Fang Han
Time Progr# Title and Authors

14:00 856 Single Step Preparation of Nano-Dispersed NiO/YSZ Composites for Solid Oxide Fuel Cell J. Song, Y. Park,
H. Bae, J. Ahn, B. Seong, D. Kim, and J. Jun (Research Institute of Industrial Science and Technology)

14:20 857 Multilayered SOFC Anode Structure with Electroless Ni-YSZ for Enhancement of Cell Performance M.
Mukhopadhyay, J. Mukhopadhyay, A. Das Sharma, and R. N. Basu (Central Glass and Ceramic Research
Institute)

14:40 858 Influence of Tertiary Phases Incorporated into Ni-based Cermets by Solution Precursor Plasma Spraying
(SPPS) on Anode Stability E. Lay, C. Metcalfe, and O. Kesler (University of Toronto)
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15:00 859 3D Imaging of Nickel Oxidation States Using Full Field X-ray Absorption near Edge Structure Spectroscopy
W. Harris, G. Nelson, J. Izzo (University of Connecticut), K. N. Grew (U.S. Army Research Laboratory), W.

K. Chiu (University of Connecticut), Y. Chu (Brookhaven National Laboratory), J. Andrews, Y. Liu, P.
Pianetta (Stanford Linear Accelerator Center), and J. Yi (Argonne National Laboratory)

15:20 860 X-ray Imaging and Analysis of 3D Microstructural Changes in Aged Ni-YSZ Anodes G. Nelson, J. Izzo, J.
Lombardo, W. Harris, A. Cocco, W. K. Chiu (University of Connecticut), K. N. Grew (U.S. Army Research
Laboratory), A. Faes, A. Hessler-Wyser, J. Van Herle (Ecole Polytechnique Fédérale de Lausanne), Y. Chu
(Brookhaven National Laboratory), and S. Wang (Argonne National Laboratory)

15:40 Intermission (20 Minutes)

16:00 861 Characterization and Carbon Tolerance of New Au - Mo - Ni/GDC Cermet Powders for Use as Anode
Materials in Methane Fuelled SOFCs D. K. Niakolas, M. Athanasiou, S. Neophytides, and S. Bebelis
(Foundation for Research and Technology)

16:20 862 Study of Ga Doped LSCM as an Anode for SOFC A. Ghosh, A. Azad, and J. T. Irvine (University of St
Andrews)

16:40 863 Preliminary Studies of the Ba-Doped La/Sr Chromo-Manganite Series as New SOFC Anode Materials E. Lay
(University of Toronto), G. Gauthier (CEA), and L. Dessemond (Grenoble INP)

17:00 864 A Novel Redox Stable Catalytically Active Electrode for Solid Oxide Fuel Cells Q. Liu, G. Xiao (University
of South Carolina), T. Howell, T. L. Reitz (Air Force Research Laboratory), and F. Chen (University of
South Carolina)

Thursday, May 5, 2011
Room 517A, Level 5
SOFC Alternate Fuels I
Co-Chairs: Joongmyeon Bae and Steven Mclntosh
Time Progr# Title and Authors

08:00 865 Application of Biofuels to Solid Oxide Fuel Cell Y. Shiratori, T. Tran, Y. Takahashi, and K. Sasaki (Kyushu
University)

08:20 866 Biogas Fuel Reforming for Solid Oxide Fuel Cells D. M. Murphy, A. E. Richards, A. M. Colclasure, W.
Rosensteel, and N. Sullivan (Colorado School of Mines)

08:40 867 SOFC Power Generation from Biogas - Maximize the System Efficiency with Combined Dry-/Steam
Reforming R. Dietrich, A. Lindermeir, J. Oelze (CUTEC-Institut GmbH), C. Spieker, C. Spitta, and M.

Steffen (Zentrum fiir BrennstoffzellenTechnik GmbH)
09:00 868 Biomass Conversion in a Fluidized Bed Direct Carbon Fuel Cell B. R. Alexander, R. Mitchell, and T. M. Giir

(Stanford University)
09:20 869 Sorbents for BioFueled SOFCs G. Alptekin, A. Jayaraman, and M. Schaefer (TDA Research Inc)
09:40 Intermission (20 Minutes)

10:00 870 Influence of Operation Conditions on the Carbon Deposition of SOFC Fuelled by Gasified-Syngas with Tar
Included M. Liu (Delft University of Technology), M. Millan (Imperial College London), P. Aravind (Delft
University of Technology), and N. Brandon (Imperial College London)

10:20 871 Transient Operation Effects of SOFCs Driven with Tar Loaded Synthesis Gas M. Hauth and J. Karl (Graz
University of Technology)

10:40 872 Liquid Tin-Lead Anode Solid Oxide Fuel Cell Fueled by Coal M. LaBarbera, M. Fedkin, and S. Lvov (The
Pennsylvania State University)

11:00 873 Startup Characteristics of Propane-Fueled Solid Oxide Fuel Cell Hot Zones Y. Du, D. Cui, K. Reifsnider, and
F. Chen (University of South Carolina)

11:20 874 An Electrochemical Model of Anode Supported Microtubular SOFCs Powered by Ammonia J. Huo and X.
Zhou (University of South Carolina)

11:40 875 Direct-DME SOFC for Intermediate Operation Temperature Using Proton Conductor as the Electrolyte K.
Takeuchi, R. Tai (Tokyo University of Science), K. Ui (Iwate University), K. Fujimoto, S. Ito (Tokyo
University of Science), H. Koyanaka (Kyoto University), and N. Koura (Tokyo University of Science)

Room 516C, Level 5
SOFC Anode Materials 11
Co-Chairs: Anke Hagen and Junichiro Mizusaki
Time Progr# Title and Authors

08:00 876 Microstructural Characterization of SOFC Electrodes: Observations and Simulations P. Shearing, Q. Cai, C.
Adjiman, A. Marquis, R. Clague (Imperial College London), J. Gelb (Xradia Inc), R. Bradley, P. Withers
(University of Manchester), and N. Brandon (Imperial College London)

08:20 877 Correlation between Microstructure and Electrochemical Characteristics of Ni-YSZ Anode Subjected to
39




Redox Cycles H. Muroyama, H. Sumi, R. Kishida, J. Kim, T. Matsui, and K. Eguchi (Kyoto University)
08:40 878 Microwave-Assisted Preparation of Cu Coated Ni/YSZ Anode for Direct Utilization of Dry CH, in SOFC S.

Islam and J. M. Hill (University of Calgary)

09:00 879 Evaluation of Sn-Doped Ni/YSZ SOFC Anodes for the Direct Utilization of Methane A. Singh and J. M. Hill
(University of Calgary)

09:20 880 In-Situ Measurement of SOFC Anode Surface Processes E. J. Brightman, R. Maher, and N. Brandon
(Imperial College London)

09:40 Intermission (20 Minutes)

10:00 881 Impedance Studies on Solid Oxide Fuel Cells with Yttrium-Substituted SrTiO, Ceramic Anodes Q. Ma, F.
Tietz (Forschungszentrum Jiillich GmbH), A. Leonide, and E. Ivers-Tiffée (Ka;lsruher Institut fiir
Technologie)

10:20 882 Evaluating Overpotentials in GDC Electrodes for H2/ﬂ20 Reactions in Solid Oxide Electrochemical Cells L.
Wang, C. Zhang (University of Maryland), M. Grass (L_awrence Berkeley National Laboratory), K. Gaskell

(University of Maryland), Z. Hussain, Z. Liu (Lawrence Berkeley National Laboratory), B. Eichhorn, and G.
Jackson (University of Maryland)

10:40 883 Understanding Performance Losses at Ni-Based Anodes Due to Sulfur Exposure V. L. Birss, S. Paulson, and
T. Smith (University of Calgary)

11:00 884 Mg and Fe Modified Ni/GDC Cermets as Sulfur-Tolerant Anodes of Solid Oxide Fuel Cells S. Jiang and L.
Zhang (Curtin University)

11:20 885 Characterization of the Ni-8YSZ Cermet Creep and Its Impact on the Cell 'Redox' Tolerance J. Laurencin, G.
Delette, F. Usseglio-viretta (CEA), S. Di lorio (Commissariat a I'Energie Atomique), and F. Lefebvre (CEA)

11:40 886 Effect of Redox Cycling on Mechanical Properties of Ni-YSZ Cermets for SOFC Anodes S. Sukino, S.
Watanabe, K. Sato, T. Kawada, J. Mizusaki, and T. Hashida (Tohoku University)

Room 517A, Level 5
SOFC Alternate Fuels 11
Co-Chairs: Mogens Mogensen and Turgut Gur

Time Progr# Title and Authors

14:00 887 The Role of Surface Carbon in Catalytic and Electrocatalytic Oxidation of Ethylene and Toluene on Pt-ceria
Anodes for Solid Oxide Fuel Cells V. Medvedev and E. M. Stuve (University of Washington)

14:20 888 Design and Testing of Structured Catalysts for Internal Reforming of CH, in Intermediate Temperature Solid
Oxide Fuel Cells (IT SOFC) Cells A. Smirnova (Eastern Connecticut State University), V. Sadykov, N.
Mezentseva, R. Binina, V. V. Pilipenko, G. Alikina, L. N. Bobrova (Boreskov Institute of Catalysis), O. L.
Smorygo (Powder Metallurgy Institute), F. Van Berkel (Energy Research Centre of the Netherlands), and B.
Rietveld (Energy Research Center of the Netherlands)

14:40 889 Towards Understanding the Hydrocarbon Oxidation Activity of Oxides for Direct Hydrocarbon SOFC
Anodes S. Mclntosh (Lehigh University) and M. Van den Bossche (University of Virginia)

15:00 890 In-Situ Optical Studies of Solid Oxide Fuel Cells Operating with Dry and Wet Oxygenated Fuels B.
Eigenbrodt (University of Maryland), J. Kirtley, and R. A. Walker (Montana State University)

15:20 891 Effect of Hydrogen Sulfide on Electrochemical Oxidation of Syngas for SOFC Application M.
Roushanafshar, J. Luo, K. Chuang, and A. Sanger (University of Alberta)

15:40 Intermission (20 Minutes)

16:00 892 Impurity Poisoning of SOFCs K. Sasaki, K. Haga, T. Yoshizumi, D. Minematsu, E. Yuki, R. Liu, C. Uryu, T.
Oshima, S. Taniguchi, Y. Shiratori, and K. Ito (Kyushu University)

16:20 893 Analysis of Fuel Options for SOFC-Based Power Systems in Undersea Vehicles L. Carreiro and A. Burke
(Naval Undersea Warfare Center)

16:40 894 Non-Thermal Plasma Reformation of Liquid Fuels S. Elangovan, J. Hartvigsen, M. Hollist, P.
Czernichowski, and L. Frost (Ceramatec, Inc.)

17:00 895 Studies on Direct Ethanol Use in SOFCs J. T. Irvine and G. P. Corre (University of St Andrews)

17:20 896 Solid Oxide Fuel Cell Fueled by Diesel Reformate and Anaerobic Digester Gas M. LaBarbera, M. Fedkin, X.
Wang, X. Chao, C. Song, and S. Lvov (The Pennsylvania State University)

Room 516C, Level 5
SOFC Anode Materials 111
Co-Chairs: Josephine Hill and Ellen Ivers-Tiffee
Time Progr# Title and Authors

14:00 897 A Study of the Rheological Properties of NiO/ScSZ Screen-Printing Inks and Their Application to SOFC
Anodes M. Somalu, N. Brandon, and V. Yufit (Imperial College London)
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14:20 898
14:40 899
15:00 900
15:20 901
15:40
16:00 902
16:20 903
16:40 904
17:00 905
17:20 906
Time Progr#
o 907
o 908
o 909
o 910
o 911
o 912
o 913
o 914
o 915
o 916
o 917
o 918
o 920
o 921
o 922

Measurement of Knudsen and Effective Fickian Diffusion Coefficients in Solid Oxide Fuel Cell Anodes
Fabricated by Atmospheric Plasma Spraying Using Solution Precursor, Suspension, and Powder Feedstocks
C. Metcalfe, E. Lay, and O. Kesler (University of Toronto)

Electrooxidation of Reformate Gases at Model Anodes A. Weber, A. Utz, J. Joos, E. Ivers-Tiffée, H.
Stormer, D. Gerthsen (Karlsruher Institut fiir Technologie), V. Yurkiv, H. Volpp (Heidelberg University),
and W. G. Bessler (German Aerospace Center)

Gas Transport and Internal Reforming Chemistry in SOFC Anode Supports and Structures A. E. Richards, N.
Sullivan, R. J. Kee, M. McNeeley, and S. Babiniec (Colorado School of Mines)

Performance of Sm0.95@0,05kl_XMXQ3_5PGTOVSkite as Anode Materials under Methane Fuel for Low
Temperature Solid Oxide Fuel Cells (LT -SOFC) S. M. Bukhari and J. B. Giorgi (University of Ottawa)
Intermission (20 Minutes)

Adsorptive Properties of the Nil_X@X—Based Cermet Anode for the Oxidation of Methane T. Sawahata, H.
Takayanagi, T. Wah Tzu, and K._Sato_(Nagaoka University of Technology)

Gas Products Analysis during the Electrochemical Conversion of Dry Methane with a La, ;Sr,, ,TiO; and

Ni/YSZ Bi-Layer SOFC Anode M. A. Buccheri and J. M. Hill (University of Calgary)

Thermal Imaging of Solid Oxide Fuel Cell Anode Degradation with Dry and Wet Ethanol Fuel Flows M. B.
Pomfret (United States Naval Research Laboratory), D. Steinhurst (Nova Research, Inc.), and J. Owrutsky
(United States Naval Research Laboratory)

Determination of Safe Operating Conditions to prevent Ni-YSZ Anode Supported SOFC Damage V. Roche,
C. Roux, and M. Steil (CNRS)

Impact of Ni on Accelerated Degradation of 8.5 Mol% Y,0,-Doped Zirconia A. Lefarth (Karlsruher Institut
fiir Technologie), B. Butz (University of Erlangen-Niirnberg), H. Stormer, A. Utz, and D. Gerthsen
(Karlsruher Institut fiir Technologie)

Room 517A, Level 5
SOFC Poster 11 (Cell and Stack Design, Performance and Modelling)
Co-Chairs: Yanhai Du and Subhash Singhal
Title and Authors
Novel Materials and Components for SOFCs S. Somov, A. Demin (Solid Cell Inc), D. Bronin, and F. Gulbis
(Institute of High Temperature Electrochemistry, RAS)
Novel SOFCs with 1 Micrometer Thick 8YSZ Electrolyte Layers T. Van Gestel (Forschungszentrum Jiilich)

Development of Planar Solid Oxide Fuel Cell in Niroo Research Institute, Iran H. Mohebbi, A. Raoufi, A. H.
Ghobadzadeh, R. Mahmoodi, and H. Aslannejad (Niroo Research Institute)

Sol-Gel Process to Prepare an Anode Supported SOFC E. Courtin, P. Boy, K. Vallé (CEA/DAM Le Ripault),
N. Poirot (LEMA, IUT de Blois), and C. Laberty-Robert (UPMC, Collége de France)

Fabrication of Solid Oxide Fuel Cell Using the Dual Tape Casting Method A. H. Ghobadzadeh, H. Mohebbi,
M. Zhiani, N. Manafi Rasi, and M. Rezaee (Niroo Research Institute)

Fabrication and Development of Perovskite Anode Supported Planar SOFCs A. T. Tesfai, C. Savaniu, and J.
T. Irvine (University of St Andrews)

SOFC Material and Stack Characterization Tests for Micro-CHP Application S. McPhail (ENEA), G. Cinti,
G. Discepoli (University of Perugia), and A. Moreno (ENEA)

A New Type of SOFC for Conversion of High Temperature Heat to Electricity without Carnot Limitation K.
T. Jacob (Indian Institute of Science)

Fundamental Thermodynamic Modifications in Wagner's Equation in Solid State Electrochemistry T.
Miyashita (Miyashita Clinic)

Advanced Thermal Spray Processes and Material Development for Industrialization of SOFC Components
M. Gindrat and H. Hoéhle (Sulzer Metco AG)

Progress toward Inkjet Deposition of Segmented-in-Series Solid-Oxide Fuel Cell Architectures N. Faino, B.
Gorman, W. Rosensteel, and N. Sullivan (Colorado School of Mines)

Challenges of Thin Layers for SOFC Devices: From Low-Cost Chemical Bath Deposition (CBD) to Atomic
Layer Deposition (ALD) B. Medina-Lott, M. Tass¢, M. Benamira, A. Ringuedé (Chimie-ParisTech), L.
Niinistd (Helsinki University of Technology), and M. Cassir (Chimie ParisTech)

Universal SOFC Module for Rapid Start-Ups U. Bossel (ALMUS AG)

High Efficiency CFY-Stack for High Power Applications S. Megel (Fraunhofer Institute of Ceramic
Technologies and Systems), M. Kusnezoff, N. Trofimenko, V. Sauchuk (Fraunhofer Institute for Ceramic
Technologies and Systems), A. Michaelis (Fraunhofer Institute of Ceramic Technologies and Systems), A.
Venskutonis, W. Kraussler, M. Brandner, C. Bienert, and L. Sigl (Plansee SE Innovation Services)

The Effects of Dynamic Dispatch on the Degradation and Lifetime of Solid Oxide Fuel Cell Systems A.
Nakajo (Ecole Polytechnique Fédérale de Laus‘aﬁme), F. Muller, D. McLarty, J. Brouwer (University of
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California, Irvine), J. Van Herle, and D. Favrat (Ecole Polytechnique Fédérale de Lausanne)
Electrochemical Performance of Cone-Shaped Tubular Anode Supported Solid Oxide Fuel Cells Fabricated
by Low-Pressure Injection Moulding Technique J. Xiao, J. Liu (South China University of Technology), and
J. Ding (Zhongkai University of Agriculture and Engineering)

Micro-Tubular Solid Oxide Fuel Cells under Redox Conditions C. M. Dikwal, W. Bujalski, G. Nahar, and K.
Kenall (University of Birmingham)

Performance of Anode Microstructure Controlled Ni-ScSZ/LSGM/LSCF-Ag SOFCs by Low Temperature
Fabrication Process Y. Endo, K. Sasaki, A. Suzuki, and T. Terai (The University of Tokyo)

Evaluation of Fuel Cell Performance and Degradation M. Williams, R. Gemmen, and G. Richards (U.S.
Department of Energy)

Impedance Analysis of Practical Segmented-in-Series Tubular Solid Oxide Fuel Cells B. Liu, T. Matsui, H.
Muroyama (Kyoto University), K. Tomida (Mitsubishi Heavy Industry, Ltd.), T. Kabata (Mitsubishi Heavy
Industries, Ltd), and K. Eguchi (Kyoto University)

Impedance Behavior of SOFC at High Fuel Utilization and a Way of Evaluating Diffusion Contribution A.
Momma, Y. Tanaka, K. Takano, and T. Kato (National Institute of Advanced Industrial Science and
Technology)

FIB-TEM vy FIB-SEM Characterization of the Electrode/Electrolyte Interface in Solid Oxide Fuel Cell
Materials A. L. Soldati, L. Baqué, H. Troiani, C. Cotaro (Centro Atomico Bariloche), A. Schreiber
(Helmholtz-Zentrum Potsdam), R. Wirth (GFZ-Potsdam), A. Caneiro, and A. Serquis (Centro Atémico
Bariloche)

Hydrogen-Oxidation Kinetics in Reformate Fuelled Anode Supported SOFC A. Kromp (Karlsruher Institut
fiir Technologie (KIT)), A. Leonide, A. Weber, and E. Ivers-Tiffée (Karlsruher Institut fiir Technologie)
Operation of Tubular Segmented-In-Series Solid Oxide Fuel Cell (SOFC) Unit Bundle T. Lim, U. Yun, J.
Lee, S. Lee, S. Park, R. Song, and D. Shin (Korea Institute of Energy Research)

Metal-Supported SOFC with Ceramic-Based Anode P. Blennow, T. Klemensg, A. Persson, K. Brodersen, B.
Sudireddy, X. Mao, and S. Ramousse (Technical University of Denmark)

Fabrication of Direct Carbon Fuel Cell Based on a General Anode-Support Tubular Solid Oxide Fuel Cell
(SOFC) T. Lim, M. Jo, J. Lee, S. Lee, S. Park, R. Song, and D. Shin (Korea Institute of Energy Research)
Analytical Investigation of Cell Performance of Intermediate-Temperature Disk Type Seal-Less SOFC
Fueled by Methane T. Tanaka (Ibaraki University), Y. Inui (University of Shiga Prefecture), and N. Chitose
(Mitsubishi Materials Corporation)

Anode-Supported Tubular SOFC at Low Temperature Using Ni-Fe-GDC as an Anode Support B. Liang, T.
Suzuki, K. Hamamoto, T. Yamaguchi, Y. Fujishiro (National Institute of Advanced Industrial Science and
Technology), B. Ingram, and J. Carter (Argonne National Laboratory)

Power Generating Property of Tubular SOFC Using DME as a Fuel - Focus on Portable Device - K. Sato, Y.
Tanaka, A. Momma, K. Kato, A. Negishi, and T. Kato (National Institute of Advanced Industrial Science and
Technology)

Investigation on the Electrochemical Properties of the Ni-YSZ/Ni-ScSZ/ScSZ/L.SM Tubular Solid Oxide
Electrolysis Cell for High Temperature Steam Electrolysis L. Shao, S. Wang, J. Qian, Y. Xue, and R. Liu
(Chinese Academy of Sciences)

Combined Theoretical and Experimental Studies of H2 and CO Oxidation over the YSZ Surface A. Gorski,
V. Yurkiv (Heidelberg University), W. G. Bessler (German Aerospace Center), and H. Volpp (Heidelberg
University)

Numerical Simulation of Anode-Supported Disc-Type Single Cell at Anode Off-Gas Recycle Y. Tanaka, A.
Momma, K. Sato, and T. Kato (National Institute of Advanced Industrial Science and Technology)
Measurement and Prediction of Temperature Distribution in a SOFC Short Stack S. Celik, B. Timurkutluk,
M. Mat, and Y. Kaplan (Nigde University)

Environmental Effects on a Thermally Self-Sustained SOFC Hot Zone D. Cui, Y. Du, K. Reifsnider, and F.
Chen (University of South Carolina)

Comparison between FIB-SEM Experimental 3-D Reconstructions of SOFC Electrodes and Random
Particle-Based Numerical Models H. Choi, D. Gawel, A. Berson, J. Pharoah, and K. Karan (Queen's-RMC
Fuel Cell Research Centre)

Exchange Current Density at SOFC Electrodes T. Yonekura, Y. Tachikawa, T. Yoshizumi, Y. Shiratori, K.
Ito, and K. Sasaki (Kyushu University)

Production of Current Collector Supported Micro-Tubular Solid Oxide Fuel Cells with Sacrificial Inner Core
R. De La Torre, M. Casarin, and V. M. Sglavo (University of Trento)

Investigations on Single Chamber Solid Oxide Fuel Cells: From Single Cell to Micro-Stack Z. Lii, B. Wei,
M. Liu, Z. Wang, Y. Tian, and W. Su (Harbin Institute of Technology)

The Performance of a Single-Chamber Solid Oxide Fuel Cell Operated under Thin Oxygen Condition within
Methane Fuel Y. Liu, Z. Lii, and Y. Tian (Harbin Institute of Technology)

Towards Understanding the Dual Membrane Fggl Cell IDEAL-Cell) Using a Metallic Central Membrane Z.
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IlThan, A. Ansar, N. Wagner (German Aerospace Center), S. Presto, M. Viviani, A. Babucci (CNR), D.
Vladikova, Z. Stoynov (Institute of Electrochemistry and Energy Systems), and A. Thorel (Mines-ParisTech)

Modeling Elementary Components of Fuel Cells Using DFT: CeOZM.Bulk, (111), (110) Surfaces Properties
and Adsorption of Hydrogen T. Désaunay (Chimie ParisTech), A. Ringuedé (Chimie-ParisTech), M. Cassir,
C. Adamo, and F. Labat (Chimie ParisTech)

Performance Study and Sensitivity Analysis of Counter-Flow Planar Solid Oxide Fuel Cell by Three
Dimensional Simulations Y. Mollayi Barzi, N. Manafi Rasi, A. Raoufi, and H. Kanani (Niroo Research
Institute)

Numerical Approach of a Single-Chamber Solid Oxide Fuel Cell without Mixed Reactant Feeding S. Ould
Ahmedou, J. Deseure, O. Doche (CNRS Grenoble INP-UJF), and Y. Bultel (Université Joseph Fourier)

Numerical Analysis on the Dynamic Behavior of a Solid Oxide Fuel Cell with a Multivariable Control
Strategy Y. Komatsu, S. Kimijima (Shibaura Institute of Technology), and J. Szmyd (AGH - University of
Science and Technology)

High-Temperature CO, and H,O Electrolysis with an Electrolyte-Supported Solid Oxide Cell Q. Fu, J.

Dailly, A. Brisse, and M. Zahid (European Institute for Energy Research)

Hydrogen Production by High Temperature Electrolysis Using Solid Oxide Electrolyzer Cells S. Kim, J. Yu,
I. Han, D. Seo, K. Hong, and S. Woo (Korea Institute of Energy Research)

Electrochemical Analysis of Biogas Fueled Anode Supported SOFC A. Leonide, A. Weber, and E. Ivers-
Tiffée (Karlsruher Institut fiir Technologie)

A Proposed Method for High Efficiency Electrical Energy Storage Using Solid Oxide Cells D. M.
Bierschenk, J. R. Wilson, E. Miller, E. Dutton, and S. A. Barnett (Northwestern University)
Development of Tubular Solid Oxide Electrolysis Stacks for Hydrogen Production T. Kato, K. Sato, T.
Honda, A. Negishi, Y. Tanaka, A. Momma, K. Kato, and Y. limura (National Institute of Advanced
Industrial Science and Technology)

Novel Structured Micro-Tubular High Temperature Solid Oxide Electrolysis Cells C. Jin, C. Yang, and F.
Chen (University of South Carolina)

The Strategic Electrochemical Research Center in Denmark M. Mogensen and K. Hansen (The Technical
University of Denmark)

Low Temperature Operating Micro Solid Oxide Fuel Cells with Perovskite Type Proton Conductors F.
Iguchi, K. Kubota, Y. Inagaki, S. Tanaka, N. Sata, M. Esashi, and H. Yugami (Tohoku University)

Internal Methane Reforming High Temperature Proton Conductor (HTPC) Fuel Cells 1. Luisetto, E. Di

Bartolomeo, A. D'Epifanio, F. Basoli (University of Rome Tor Vergata), and S. Licoccia (University of
Roma Tor Vergata)

Performance of Solid Oxide Fuel Cells with In-Doped BaZrO, Electrolyte Films on Different Anode
Substrates L. Bi, E. Fabbri, and E. Traversa (National Instltute for Materials Science)

Improving the Performance of Intermediate Temperature Solid Oxide Fuel Cells Based on BaZrO3 Proton
Conducting Electrolyte E. Fabbri, L. Bi, D. Pergolesi, and E. Traversa (National Institute for Materials
Science)

Chemically Stable Electrolytes and Advanced Electrode Architectures for Efficient Proton Ceramic Fuel
Cells G. Taillades, P. Battochi, M. Taillades, D. Jones, and J. Roziére (Universit¢ Montpellier 2)
Model-Based Evaluation of the Production of Pure Oxygen through SOFC/SOEC Integration M. A. Taher, C.
Adjiman (Imperial College London), P. Iora (Universita® degli Studi di Brescia), P. Chiesa (Politecnico di
Milano), and N. Brandon (Imperial College London)

Self-Consistent-Field Electrochemistry D. Gatewood (U.S. Naval Research Laboratory), C. Turner (The
University of Alabama), and B. 1. Dunlap (U.S. Naval Research Laboratory)

Numerical Simulation of Multi-Channel Planar Solid Oxide Fuel Cell Unit by Integrating Continuum Micro-
Scale PEN Sub-Model H. Wang, Y. Shi, and N. Cai (Tsinghua University)

Anode-Supported Micro-Tubular SOFC: Fabrication and Performance Analysis through Mathematical
Modeling Y. Kim, J. Lee, T. Lim, S. Lee, S. Park, R. Song, and D. Shin (Korea Institute of Energy Research)
Phase Field Model of Electrochemical Impedance for SOFC Electrode Studies W. Gathright and D. Lewis
(Rensselaer Polytechnic Institute)

Current Distribution Analysis of a Microtubular Solid Oxide Fuel Cell with Surface Temperature
Measurements H. Nakajima and T. Kitahara (Kyushu University)

Solid Oxide Fuel Cell Electrode 3D Microstructure and Performance Modelling K. Rhazaoui, Q. Cai, P.
Shearing, C. Adjiman, and N. Brandon (Imperial College London)

Effect of the Porous Micro-Structural Properties on the Performance with the Cell Model in Solid Oxide Fuel
Cells H. Choi, A. Berson, J. Pharoah (Queen's-RMC Fuel Cell Research Centre), and S. Beale (National
Research Council, Canada)
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Friday, May 6, 2011
Room 517A, Level 5
SOFC Modelling |
Co-Chairs: Wilson Chiu and Robert Kee

Time Progr# Title and Authors

08:00 975 Modeling SOFC Cathodes Based on 3-D Representations of Electrode Microstructure C. Kreller, M. Drake,
and S. B. Adler (University of Washington)

08:20 976 First Principles Modeling of Oxygen Incorporation into SOFC Cathode and Oxygen Permeation Membranes
E. Kotomin, R. Merkle (Max Planck Institute for Solid State Research), Y. Mastrikov (University of Latvia),
M. M. Kuklja (University of Maryland), and J. Maier (Max Planck Institute for Solid State Research)

08:40 977 Three-Dimensional Simulation of SOFC Anode Polarization Characteristics Based on Sub-Grid Scale Model
M. Kishimoto (Kyoto University), H. Iwai (Tokyo Institute of Technology), M. Saito, and H. Yoshida (Kyoto
University)

09:00 978 Modeling the Electrochemistry of an SOFC through the Electrodes and Electrolyte E. Ryan, K. Recknagle,
and M. A. Khaleel (Pacific Northwest National Laboratory)

09:20 979 Computational Study on Impurities Poisoning and Degradation of an SOFC Anode Based on Density
Functional Theory T. Ogura, K. Nakao, T. Ishimoto, and M. Koyama (Kyushu University)

09:40 Intermission (20 Minutes)

10:00 980 Multi-Scale Modeling of Solid Oxide Fuel Cells: From Patterned Anodes to a Power Plant System W. G.
Bessler (German Aerospace Center)

10:20 981 Simulation of Two-Dimensional Electrochemical Impedance Spectra of Solid Oxide Fuel Cells Using
Transient Physical Models Y. Shi, H. Wang, and N. Cai (Tsinghua University)

10:40 982 Mathematical Modeling and Simulation for Optimization of IDEAL-Cell Performance A. Bertei, C.
Nicolella, F. Delloro (Universita di Pisa), W. G. Bessler (German Aerospace Center), N. Bundschuh
(Visimbel), and A. Thorel (Mines-ParisTech)

11:00 983 Modeling Segmented-in-Series SOFCs with Distributed Charge-Transfer and Internal-Reforming H. Zhu and
R. J. Kee (Colorado School of Mines)

11:20 984 A Three Dimensional Electrical Model of SOFC Stack M. Le-Ny, O. Chadebec, G. Cauffet (Université
Joseph Fourier), J. Dedulle (LMGP-GINP), and Y. Bultel (Université Joseph Fourier)

11:40 985 Analytical Models for SOFC Electrodes with Variable Cross-Section Microstructures G. Nelson, A.
Peracchio, B. Cassenti, and W. K. Chiu (University of Connecticut)

Room 516C, Level 5
SOFC Interconnect and Seal Materials
Co-Chairs: Jeff Fergus and Jari Kiviaho

Time Progr# Title and Authors

08:00 986 Development of New Alloys for SOFC Interconnects with Excellent Oxidation Resistance and Reduced Cr-
Evaporation N. Yasuda, T. Uehara, S. Tanaka, and K. Yamada (Hitachi Metals, Ltd.)

08:20 987 Low-Chromium Alloys for Solid Oxide Fuel Cell Interconnects J. Fergus and Y. Zhao (Auburn University)

08:40 988 Oxide Modification by Alloying Molybdenum to Fe-22Cr-0.5Mn for Solid Oxide Fuel Cell Interconnect D.
Yun, H. Seo (Pohang University of Science and Technology), J. Jun, J. Lee, D. Kim (Research Institute of
Industrial Science and Technology), and K. Kim (Pohang University of Science and Technology)

09:00 716 High Temperature Oxidation of Plastically Deformed Ferritic Interconnect Steel U. Bexell, M. Olsson
(Dalarna University), and M. W. Lundberg (AB Sandvik Materials Technology)

09:20 990 Oxide Protective Coatings for Solid Oxide Fuel Cell Interconnects M. Seabaugh, S. Ibanez, M. Beachy, M.
Day, and L. Thrun (NexTech Materials, Ltd.)

09:40 Intermission (20 Minutes)

10:00 991 On Potential Application of Coated Ferritic Stainless Steel Grades K41X and K44X in SOFC/HTE
Interconnects P. O. Santacreu, P. Girardon (ArcelorMittal Isbergues Research Center), M. Zahid (European
Institute for Energy Research), J. Van Herle (Ecole Polytechnique Fédérale de Lausanne), J. Mougin
(Commissariat a I'Energie Atomique), and V. Shemet (Forschungszentrum Jiilich GmbH)

10:20 992 Electrodeposition of CoMn onto Stainless Steels Interconnects for Increased Lifetimes in SOFCs T. D. Hall,
H. McCrabb (Faraday Technology, Inc.), J. Wu, H. Zhang, X. Liu (West Virginia University), and J. Taylor
(Faraday Technology, Inc.)

10:40 993 Multifunctional Nano-Coatings for SOFC Interconnects J. Froitzheim and J. Svensson (Chalmers University
of Technology)

11:00 994 Nanocrystalline MnCo,0, 5 as SOFC Protective Coating A. Das Sharma, J. Mukhopadhyay, and R. N. Basu

(Central Glass and Ceramic Research Institute)
11:20 722 Characteristics of the Sintered Phlogopite Mica Si02§2Q3;A12Q,-BaO-La2Q, Glasses Blends C. Liu, K.
R ==




Lin, and R. Lee (Institute of Nuclear Energy Research)

11:40 996 Analysis of Joint Strength between a Metallic Interconnect and Glass-Ceramic Sealant for Use in Solid Oxide

Time Progr#

Fuel Cells C. Lin, J. Chen (National Central University), L. Chiang, and S. Wu (Institute of Nuclear Energy
Research)

Room 517A, Level 5
SOFC Modelling 11
Co-Chairs: Wolfgang Bessler and Koichi Eguchi
Title and Authors

14:00 997 Multiscale Simulation of Electro-Chemo-Mechanical Coupling Behavior of PEN Structure under SOFC

14:20

14:40

15:00

15:20
15:40

16:00

16:20

16:40

Time Progr#
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14:40

15:00
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16:40

998

999

1000
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1002

970
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1006

1007

1008

1009

1010

Operation K. Terada, T. Kawada, K. Sato, F. Iguchi, K. Yashiro, K. Amezawa, M. Kubo, H. Yugami, T.
Hashida, J. Mizusaki, H. Watanabe, H. Aoyagi, and K. Takahashi (Tohoku University)

Numerical and Experimental Analysis of a Solid Oxide Fuel Cell Stack A. D. Le, S. Beale (National
Research Council, Canada), J. Pharoah, H. Choi (Queen's-RMC Fuel Cell Research Centre), L. De Haart, and
D. Froning (Forschungszentrum Jiilich GmbH)

Modeling of a SOFC Fuelled by Methane: Influence of the Methane Steam Reforming Kinetics K. Girona, J.
Toyir, P. Gélin (Université Claude Bernard Lyon 1), and Y. Bultel (Université Joseph Fourier)

Thermodynamic Influence Analysis of Available Fuels and Reforming Methods on SOFC System Efficiency
M. Heddrich, M. Jahn (Fraunhofer Institute for Ceramic Technologies and Systems), A. Michaelis
(Fraunhofer Institute of Ceramic Technologies and Systems), and E. Reichelt (Fraunhofer Institute for
Ceramic Technologies and Systems)

Intermission (20 Minutes)

Multi-Dimensional Micro-Scale Model for Oxygen Reduction on LSM-YSZ Cathode S. R. Pakalapati, 1.
Celik, H. O. Finklea, M. Gong, and X. Liu (West Virginia University)

A near Triple-Phase Boundary Region Model for H,S Poisoning of SOFC Anodes D. S. Monder and K.

Karan (Queen's-RMC Fuel Cell Research Centre)

An Innovative Electrochemical Model for Three-Dimensional Modeling of a SOFC Stack Use in Electrolysis
Mode D. Grondin (University of La Reunion), J. Deseure (CNRS Grenoble INP-UJF), A. Brisse, M. Zahid
(European Institute for Energy Research), B. Grondin-Perez, J. Chabriat (University of La Reunion), and P.
Ozil (CNRS Grenoble INP-UJF)

Concluding Remarks - Koichi Eguchi (20 Minutes)

Room 516C, Level 5
Solid Oxide Electrolysis
Co-Chairs: Niels Christiansen and Subhash Singhal
Title and Authors

Materials for Solid Oxide Electrolysis Cells S. Elangovan, J. Hartvigsen, D. Larsen, 1. Bay, and F. Zhao
(Ceramatec, Inc.)

Experimentally Validated Simulations of Undoped Ceria Electrodes for H2 Oxidation and H2O Electrolysis

in Solid Oxide Electrochemical Cell Electrodes S. C. DeCaluwe and G. Jackson (University:)f Maryland)
Development of Reversible Solid Oxide Fuel Cell (RSOFC) Cells and Stacks N. Q. Minh (University of
California, San Diego)

Performance and Durability of High Temperature Steam Electrolysis: From the Single Cell to the Short-Stack
Scale M. Petitjean, M. Reytier, A. Chatroux, L. Bruguiére, A. Mansuy, H. Sassoulas, S. Di lorio, and B.
Morel (Commissariat a I'Energie Atomique)

Intermission (20 Minutes)

Long Term Testing of Short Stacks with Solid Oxide Cells for Water Electrolysis J. Schefold, A. Brisse, M.
Zahid (European Institute for Energy Research), J. Ouweltjes (Energy Research Centre of the Netherlands),
and J. Nielsen (Topsoe Fuel Cell A/S)

Hydrogen and Power by Fuel-Assisted Electrolysis Using Solid Oxide Fuel Cells G. Tao (Materials and
Systems Research, Inc.) and A. Virkar (The University of Utah)

Production of Sustainable Fuels by Means of Solid Oxide Electrolysis J. B. Hansen (Haldor Topsee A/S), N.
Christiansen, and J. Nielsen (Topsoe Fuel Cell A/S)

Concluding Remarks - Subhash Singhal (20 Minutes)
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Introduction

* Glass-ceramic and Mica are used in the SOFC as rigid and compressive
sealing materials, respectively.

* For a BAS glasses system, it usually contains a large amount of BaO for
yielding a high CTE to compatible with that of other SOFC stack
components. However, Ba can easily react with the Cr to form the BaCrO,
at high temperatures and accumulate at interface and then cause the
failure of sealing after long term operation.

* The advantages of using mica as the high-temperature sealant include
simplified sealing process at high temperature and regardless of CTE
compatibility with adjacent components.

* Chou et al. reported that the low leak rate could be achieved by
introducing glass to mica to form a hybrid seals.

¢ In this study, we investigate the characteristics of the sintered Phlogopite
mica/GC9 glass blends with the weight fraction of mica from 0 to 100%.

) o]

b
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Introduction
* GC9 glass is a kind of BAS glass, which is developed by INER
for SOFC as a high-temperature seals.
The composition of GC9 glass (in mol%)
Sio, AlLO, B,0, BaO CaO La,0, Zro,
25~40 1~10 2~15 25~40 2~15 0.1~10 0.1~5
*Patent : “Glass-ceramic sealant for planar solid oxide fuel”, US7897530B2
(2011).
1 e 15.""::!1,% T e
ofoagm A [ covgmnme N o & £ 0E s i ]
P eyt 4 7 0s 2 .
S of 3 & o7 E L,
T 1 = Jos & % 2
3 D g [ tosa=a0smpa (ister Jos & £
T B G-ZEEEEEEEEEE ::: g Eou 5 10 15 20 25 30 35 4 15
[ A . Load=0000Wpa (——atercuring] b 2 days
0 100 200 300 400 500 600 700 800 900 400 500 600 700 800 900
Temperature (°C) Temperature (°C)
— Il |
ki Tl
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Introduction
ITEM UNIT REMARKS

Glass System BAS
Composition mol%

Transparent yellow(A)
Color Milk white(c)
Density glem® 4.34
Smelting Temperature °Cc 1550
Glass transition Temperature °C 668
Crystallization Temperature °C 820, 864

Ba;Lag(Si0,)s  (for bulk)

Ba;Lag(Si0y)s
BaSiO; (for powder)
G'Ba(Aleizog)

Crystalline Phases

Softening Temperature °C ;;g g:: gI)C)
N 12.5%10°° (for G
CTE(50~850°C) °c”! 13.1x10°° Efor Gk)
S cosi . 10°
V|scosnty Pa's (at 806°C and under 0.08 MPa load applied)
mbar-l/s/c 2.25x10°°
Average Leak Rate m (800°C, 2 psi He, 0.03 MPa load applied)
Sealing Temperature 850°C _ -
- PN
Institute of Nuclear Energy Research Copyright © 2011 INER, All rights reserved. = e
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Motivation & Objectives

Motivation:
To reduce the Ba contents in the glass and improve the
high-temperature mechanical strength by hybrid seals.

Objectives:
» CTE: 10~13 ppm/°C (compatible with MEA and IC)
> T4: =~ 800°C (= operation Temp.)
> Viscosity: 105~108 Pa-s (under sealing)
> 108 Pa-s (under operating)
> Leak rate: < 10~% mbar-¢/s/cm
» Thermal and chemical stability
» Long term durability
» Stronger high-temperature mechanical strength

—— I
kot T
Institute of Nuclear Energy Research Hhiﬂ‘“ B
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Experimental Procedures

* Materials and Sample preparation

I Oxide reagents(SiO,, B,O;, Al,O,, BaO, ...), purity > 99.5% |

Glass Powder

Melting &
Casting

* Density and CTE measurement
« Observation of Shape Change at Elevated Temperatures
« XRD analysis and Microstructure Observation TETR
* FT-IR and Raman Analysis

Absorbance (a. u)

* High temperature viscosity measurement

 Leakage rate test e

Wavenumber (cm’)

* High-temperature mechanical strength measurement

whi T
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1000 80 s | a0 | 20

Raman shift cm)
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Results & Discussion — Density & CTE

4.5
Y] S NG
°= b O T
e | O~
S 35t 0 T~ el
S i
2 30
[72] L
ch 25 theoretical
(m] —O— experimental

20}

[P BEEPUEEN TP TP SR TP |

1.5 L=
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
weight fraction of mica (g/g)

tData were obtained using balance (Mettler H33AR, Switzerland) with a density determinatio

0.40
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~ Results & Discussion — Density & CTE

-
o

> mica/GC9 blend sample

. x = weight fraction of mica (g/g)

0 100 200 300 400 500 600 700 800 900
Temperature (°C)

ALIL, (x10%)
O = N W O O N 00O ©

tData were obtained using a high temperature dilatometer (SETARAM DHT 2050kN, France). jrema®

3
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~ Results & Discussion — Shape Change

Weight fraction of mica (g/g)
0 0.03 0.05 0.1 0.2 0.25

700°C

750°C

800°C

850°C

900°C

TPhotos were taken using a CCD camera.

Institute of Nuclear Energy Research Copyright © 2011 INER, Al rights reserved. = "
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Results & Discussion — Shape Change

Volume Change Ratio (V/V,)

-
N

[ —{1+—x=0
0.8 —O—x=003 X 1

3 x = 0.05 ~o
0.7 ——x=0.10 i

| x = 0.20 |
06 —+—x=025 ]
0.5 [ [l [l [l [l

0 200 400 600 800

X = weight fraction of mica (g/g)

Temperature (°C)

tData were calculated according to the photographs of sample’s shape change.

1000
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Results & Discussion — Density, CTE & Shape Change
TABLE Characteristics of the sintered Phlogopite mica/GC9 glass blends
fr:vc(teiig:tof Shrinkage =~ Weight loss Densigy C1('$E'r .
—" —" i
mica (glg) (VIVo—1) (WIW¢-1) (glem®) (x10™° °C™")
0 -20.1% -0.3% 4.34 10.6
0.033 -11.4% -0.4% 4.27 14.4
0.05 -6.0% -1.1% 4.22 15.3
0.1 -7.0% -1.5% 3.86 18.1
0.2 -9.7% -1.0% 3.47 11.8
0.25 -4.1% -0.9% 3.36 9.7
1 +3.0% -1.3% 2.11 1.1
T Data were calculated at 750°C.
L e
Institute of Nuclear Energy Research Copyright © 2011 INER, All rights reserved. H“i“‘ ’ ﬂ_!‘“ 13
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Results & Discussion — XRD Analysis
2 32 x = weight fraction of mica (g/g)
4
3 S ‘
© | 0.2 wqn H H
- lmw 1” BaSiO, (Orthorhombic)
! 0.20
% w I “2” BaAl,Si,04 (Monoclinic)
i A 0.10
5 W ’\‘ «3” ALSiO, (Triclinic)
| 0.05
£ wl 1 ‘ “4” Mica (Monoclinic)
Y 0.03
W * BasLag(Si0,), (Hexagonal)
23] forGeo

20

tAnalysis were conducted using a X-ray diffractometer (Burker D8 Discover, Germany). I ﬁ

Institute of Nuclear Energy Research Copyright © 2011 INER, Al rights reserved. o 14

tMicrographs were taken using an FE-SEM (Hitachi S-4800, Japan).
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~ Results & Discussion — Microstructure

tMicrographs were taken using an FE-SEM (Hitachi S-4800, Japan).

Institute of Nuclear Energy Research Copyright © 2011 INER, Al rights reserved. : 16
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- Conclusions

* Physical, thermal, and crystalline properties of the sintered Phlogopite
mica/GC9 glass blends with the different weight fraction of mica have
been investigated.

« A small amount of Phlogopite mica addition raises the coefficient of
thermal expansion (CTE). However, the CTE of the blends decrease as the
mica contents higher than 10 wt%.

* In this study, the range of CTE varies from 9.7 to 18.1 ppm/°C. It is found
that the void formed in the interface between mica and GC9 glass at
elevated temperatures. The amount of voids and void sizes increase as
the content of mica increases and most of voids are closed pores.

* The crystalline phases of BaSiO, and BaAl,Si,O; exist in the sintered
Phlogopite mica/GC9 glass blends. The amount of BaSiO, phase increase
with mica addition and exists a maximum at the weight fraction of mica
around 10%. In addition, the amount of BaAl,Si,O; phase increase with

mica addition in the blends.
1
17
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Thank You for Your Attention!
Contact : ckliu2@iner.gov.tw
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The Technical Session coffee break is scheduled for 0930h in Room 517BCD, Level 5, on Tuesday and Wednesday to allow meeting
attendees additional time to browse through the exhibits. The exhibit will feature instruments, materials, systems, publications,
and software of interest to attendees.

Exhibit Hours

Monday, May 2
includes the Monday Evening Poster Session

1800-2000h

Tuesday, MAY 3 ... 0900-1400h
includes Technical Session Coffee Break

FOAOPETIHTI s tiuas s et iasan s viamnntiopiss sodaganopan ss bovmos s B4 3 00T AT e S B S s s 1800-2000h
includes the Tuesday evening Poster Session

TWednesday, MAay 4 .........ooeoiomiiiiiiee e s d e 0900-1300h

includes Technical Session Coffee Break

Exhibitors as of Press-Time

Booth 116 & 118

gcs@eslectrochem.org

65 South Main Street, Building D
Pennington, NJ 08534

United States

1.609.737.1902
www_glectrochem.org

Founded in 1902, ECS has become the leading society for
solid-state and electrochemical science and technology.
ECS has 8,000 scientists, engineers and students in over 70
countries worldwide that hold individual membership, as
well as roughly 80 corporations and laboratories who hold
corporate membership.

Advanced Battery Technology (ABT) Magazine
Advanced Fuel Cell Technology (FCT) Magazine
Literature Display

Brenda Geary-Bucek
brenda@7ms.com

PO Box 650, 913 Tressler Street
Boalsburg, PA 16827 USA

1.814,466.6559
WWW.7ms.com

ABT (Advanced Battery Technology) provides the latest
battery-related news, products, patents, R&D), vehicles, meeting/
technical reports, and upcoming events. Started in 1964, this
monthly publication connects you with international battery
manufacturers, industry suppliers, research organizations,
government and military agencies, and the vehicle industry.
Print and online subscriptions available.

FCT (Advanced Fuel Cell Techmology) provides the
latest fuel cell-related news, products, patents, R&D, vehicles,
meeting/technical reports, and upcoming events. Started in
1996, this essential monthly publication connects you with
international manufacturers, industry suppliers, research
organizations, government/military agencies, and the vehicle
industry. Print and online subscriptions available.

ALS CO., LTD

Booth 112

Katsunobu Yamamoto
yamamoto@has.co.jp
1-28-12 Mukojima
Sumida-Ku, Tokyo 131-0033
Japan

+B81.3.3624.0367
www.als-japan.com

ALS provides researchers with a wide range of products
including Electrochemical Quartz Crystal Microbalances,
Bipotentiostats, Battery-powered electrochemical analyzers,
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Ring-Disk electrode apparatus and Spectrometry instruments.
We are also dealing with various kinds of Spectroelectrochemical
cells, electrodes for conductivity measurements, electrodes for
EC measurement same as their related items.

Booths 306 & 308

David Carey

david carey@bio-logic.us

9050 Executive Park Dr., Suite 1050
Knoxville, TN 37923

United States

1.865.769.3600
www.bio-logic.us

Bio-Logic is the exclusive provider of EC-Lab Electrochemical
Measurement I[nstruments. The EC-Lab family of products
includes modular single-channel (SP-200/300) and multi-
channel (VSP/VMP3) potentiostats/galvanostats, High current
potentiostats (HCP-803/1005) and easy to use software and a
complete line of electrochemical accessories.

At ECS, we will proudly introduce the most powerful
potentiostat on the market. The SP-300 is capable of applying
either1A/49V or 4A/15V, measuring currents down to 1 fA,
voltages to 750 nV, performing EIS experiments up to 7 MHz,
analog and digital filtering, and true floating mode operation.
All of this is available at an outstanding economical price, a
truly remarkable combination. Come to booth 300/302 and
see our exciting line of products.

Booth 206

Michael Hagen
mhagen@edaq.com

2205 Exacutive Circle
Colorado Springs, CO 80906
United States

1.7189.576.7000
www.edan.com

High resolution electrochemical impedance spectroscopy
system. System resolution 0.001% phase error and 0.002%
magnitude error across all frequencies 0.001 Hz to 1MHz
(at 0.1 to 10710 ohms). Electrochemistry systems with
specialized software for 33 different types of electrochemical
analysis including galvanostat operation, ZRA and HiZ
amp. Multichannel electrochemistry systems capable of
bipotentiostat operation. Specialized electrochemistry systems
for teaching.

(continued on next page)
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ENrG Incorporated
Booth 320

John Olenick
jolenick@enrg-inc.com
155 Rano St, Suite 300
Buffalo, NY 14207
United States

1.716.390.6740
WWW.ENrg-inc.com

ENrG Incorporated develops and manufactures critical
components for clean energy generation. Product areas include
solid oxide fuel cells, gas separation membranes, manifolding
and insulation packages, and various in-process enablers. ENrG
works with strategic partners to first develop, demonstrate and
then manufacture cost effective ceramic components required
for system commercialization.

ESL Electroscience
Booth 103

Drew Chambers
dchambers@electroscience.com
416 East Church Rd.

King of Prussia, PA 19406
United States

1.610.272.8000
www.electroscience.com

ESL Electroscience specializes in providing solutions to
enable customers to take technologies from concept through
high volume production. As a global supplier of customized
thick film pastes and ceramic tapes, ESL products can be
found in hybrid microcircuits, multilayer microelectronics,
transformers, TF heaters, photovoltaic cells, sensors and fuel
cells.

Evans Analytical Group (EAG)

Booth 200

Cindy Gentils
cgentile@eaglabs.com

810 Kifer Road
Sunnyvalg, CA D4086 1.408.530.3500
United States www.eaglabs.com

Evans Anmalytical Group (EAG) is the global leader in
materials characterization and surface analysis services.
Measurements available include: SEM, TEM, GDMS, ICP-MS,
XRD, Auger, XPS, TOF-SIMS, and XRE. EAG provides fast turn-
around time, superior data quality and excellent results from
over 15 labs in the US, Europe and Asia.

eZelleron GmbH
Booth 304

Andreas Frommel
froemmel.andreas@ezelleron.de
Winterberg Sir. 28

01277 Dresden

Germany

+49.351.250.8878.0
www.ezelleron.eu

eZelleromn is an innovative start-up company based in Dresden.
The company has been developing low-emission energy sources
tor mobile power supplies since 2008. In addition to the
well established advantages of fuel cell technology, eZelleron
excels through cost efficiency in the production processes and
through the perspective to utilize readily available fuels. The
lead in technology is protected through several patent families
and is currently put into practice in a number of products of
varying power for small to mid-sized electrical devices. At
eZelleron we integrate visions of the future into real products.
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‘We want the benefits of fuel cells to be available for as many
people as possible and we want to give them the freedom to use
their electronic devices anywhere and at any time. eZelleron
lives on the dedication of its emplovees who appreciate the
environment of a growing and innovative company, where
ambitious and goal-oriented working is daily business.

Fuel Cell Technologies
Booth 318

Chuck Derouin
fuelcell@aol.com

5620 Venice Ave Ne Ste F
Albuguerque, NM 87113
United States

1.505.821.4762
www.fuelcelitechnologies.com

Fuel Cell Techmologies is pleased to offer: robust ‘world
standard’ single cell hardware; advanced SOFC test stations
with open architecture LabVIEW software; flexibility to
meet any application; optional integrated sines correlation
AC impedance system; and the best customer service in the
industry for over 18 years.

fuelcellmaterials.com

Booth 202

Mathan Cooley
ncooley@fuelcellmaterials.com

404 Enterprise Or.
Lewis Center, OH 43035 1.614.635.2025
United States www.fuelcelimaterials.com

For over 10 years, fuelcellmaterials.com has been the
premier source for solid oxide fuel cell materials, components,
test fixtures, and fabrication aides. Backed by our expertise,
research, and industry knowledge we specialize in providing
the highest quality solid oxide fuel cell and fuel processing
products to our clients.

Booth 100

Andrea Bartels
info@fuelcon.com
Steinfeldstr. 1

39179 Magdeburg-Barleben
Germany

+49.39203.514.400
www fuelcon.com

FuelCon is a leading glebal supplier of fully automated fuel
cell and battery test equipment. Our test stations for PEM,
DMTFC or SOFC in a power tange up to 150kW allow testing
of single cells, components, stacks, hot boxes and systems.
Furthermore, we offer systems for assembling and quality
assurance.

Booths 314 & 316

Jacob Ketter

jketter@gamry.com

734 Louis Dr.

Warminster, PA 18974 1.215.6682.9330

United States WWW.gamry.com

Gamry Instruments is a worldwide supplier of

electrochemical instrumentation, will be showcasing our new
eQCM 10M, electrochemical quartz crystal microbalance along
with our Resonator software. Our new Reference 30k Booster,
which increases the current capabilities of the Reference
3000 potentiostat to a full 30 Amps, will also be shown. We
will be simulating Cyclic Voltammetry scans with DigiElch.
Our flagship Reference 600 potentiostat along with a full
complement of electrochemical cells will also be on display.
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Literature Display
Gabrielle Horvath

Jhorvath@gelest.com

11E. Steel Rd.

\Morrisville, PA 19067 1.215.547.1015
United States www.gelest.com

Gelest Imc., headquartered in Morrisville, PA, is recognized
worldwide as an innovator, manufacturer, and supplier of
commercial and research quantities of organosilicon, metal-
organic compounds, and silicones. Gelest serves advanced
technologymarketsthroughamaterialssciencedrivenapproach.
The company provides focused technical development,
application support, and manufactures molecular materials
that enable nanotechnology through surface modification to
include adhesion, reactivity, bioactivity, electro-optic coatings,
anti-sticktion, and dielectrics for industrial applications
in displays, optics, telecommunications, microelectronics,
optoelectronics, energy, biotech, health science, consumer
goods, and personal care. Please view our website to explore
silicon (Si), germanium (Ge), tin (Sn), lead (Pb), titanium (Ti),
zirconium (Zr), hafnium (Hf), and other compounds that will
enable your technology at www.gelest.com.

HEKA Electronics Inc.
Booth 207

Stephen Jones
management.ca@heka.com
47 Keddy Bridge Road
Mahone Bay, NS BOJ 2E0
(Canada

1.902 624 0606
www.heka.com

HEKA Electromics will display its newest high-resolution
Electrochemical Probe Scanner (ELP3), designed for working
with living cells. This completely integrated system comes
with an inverted microscope optic with motorized focus,
electrochemical cell, PG 340 USB Biopotentiostat with two
external preamplifiers.

Hydro-Quebec

Booth 102

Karim Zaghib

zaghib karim@ireq.ca Mailing
1800, Lionel-Boulet Blvd
Varennes, Québec J3X 151
Canada

1.450.6562.8019
www.hydroguebec.com/innovation

Hydro-Québec's research institute, IREQ, is contributing to the
development of all-electric and plug-in hybrid vehicles. It is
conducting extensive work on battery materials, particularly
molten salts, lithium iron phosphate and nanotitanates. Its
contribution is helping to develop safe, high-performance
lithium-ion batteries that can be charged more quickly and a
greater number of times.

Booth 106

Greg Lance
info@hysitron.com
10025 Valley View Rd.
Minneapolis, MN 55344
United States

1.952.535.6366
www.hysitron.com

As the world leader in nanomechanical testing, Hysitron™
is dedicated to the development of next- generation testing
solutions for nanoscale materials characterization. Hysitron's
comprehensive nanomechanical testing of in-situ techniques
for fuel cell, lithium ion battery and solar cell applications will
keep you at the forefront of technology.
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Booth 107

Tom Wilson

reachus@inficon.com

Two Technology Place

E Syracuse, NY 13057 1.315.434.1100

United States www.infican.com

INFICON QCM instruments are well-suited for research
applications. The RQCM provides an advanced method of

measuring film properties during processes such as deposition,
dissolution and permeation. Data is logged and graphically
displayed using Windows-based software in real-time. Stop by
our booth for a demonstration.

International Society of Electrochemistry

Literature Display

info@ise-anline.org
rug de Sebeillon 9b
1004 Lausanne
Switzerland www.ise-online.org

The aim of the International Society of Electrochemistry
is to serve the worldwide electrochemical community and
that of related disciplines through the advancement of
electrochemical science and technology, the dissemination
of scientific and technological knowledge, and promotion of
international cooperation.

Booth 218

Pate Peterson
info@ivium.us

2 Goldenrod Ct.
Newtown, PA 18940
United States

1.800.303.3885
Wwwvim.com

Ivium Technologies designs and  manufactures
electrochemical instrumentation for research and routine
applications. We will be demonstrating the IviumStat, a
powerful all-purpose potentiostat. With a maximum current
of 10 Amps and a total of 12 current ranges, the IviumStat
can handle the most demanding applications from fuel
cells to microelectrodes. The CompactStat, a research-grade
Potentiostat powered from the USB port of your Notebook
Computer, is an excellent portable instrument — very handy for
using your potentiostat in multiple laboratories. In addition,
we will be showing the nStat, a multi-channel potentiostat that
can control a total of 65 potentiostats from a single computer!

Kerafol GmbH

Booth 300

Christopher Malin
marketing@kerafol.com
Stegenthumbach 4-6
92676 Eschenbach
Germany

+49.0.9645.88300
www.kerafol.com

KERAFOL GmbH offers difference SOFC components such
as electrolytes (e.g. yttria or Scandia stabilized zirconia), cells
(MEA’s — Membrane Electrode Assemblies) and glass sealing
tapes as well as special setter plates for SOFC production. These
components are commercially available in different thicknesses
and customized geometries.

{continued on next page)



Booths 108 & 110

Iike Kubicsko
info@metrohmusa.com
555 Pelican Creek Circle
Riverview, FL 33578
United States

1.800.727 6768
www.metrohmusa.com

Featuring AUTOLAB electrochemistry systems with modular
and dedicated designs, and advanced control software which
provide a flexible foundation that can easily grow with your
application needs. Options include low current, impedance,
EQCM, multiplexing, high and low speed scanning, and
variety of cells, electrodes and accessories for research needs.

MTI Corporation
Booth 114

Mel Jiang
mel@mtixtl.com

860 South 19th St.
Richmond, CA 94804
United States

1.510.525.3070
www.mtixt.com

We supply desktop lab equipment, including tube and box
furnaces, film coaters, glove boxes, XRD, and battery & energy
materials research equipment as well.

National Research Gouncil GCanada
Booth 120

Richard Flynn
imi-Info@cnre-nre.ge.ca
75 de Mortagne Boulevard
Boucherville, QC J4B Y4
Canada

1.450.641.5143
WWWLIFC-CNTe.ge.ca

NRC is Canada’s leading national S&T organization, bringing
together unique programs, expertise and facilities. In
collaboration with clients and partners, NRC provides strategic
research and technical services aimed at meeting industry’s
needs. Visit our booth to discover NRC’s work in materials
and components development for fuel cells, batteries and
supercapacitors.

NIMTE Fuel Cell & Energy Technology Division
Booth 302

Cheng Xu
xucheng@nimte.ac.cn
519 Zhuangshi Road
Mingbo, Zhejiang315201
PR. China

+86.574.66685139
www.sofc.com.cn

NIMTE Fuel Cell & Energy Techmology Division
manufactures electrode powders, cells, stacks and systems
of solid oxide fuel cells and offers services for component
production and testing. Qur cells, used by world class scientists,
have promising performance at low prices, and our stacks and
systems are now for sale to the world.
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Booth 201

Linda Smotkin
lindasueram@aol.com
9800 Connecticut Dr.
Grown Point, IN 46307
[United States

1.866.894.7337
www.nuvant.com

NuVant Systems, at the Purdue Research Technology
Center of Northwest Indiana, provides electrode components
for electrochemical energy conversion devices. NuVant
manufactures a wide range of electrochemical testing
equipment for fundamental research, batteries, fuel cells and
combinatorial electrochemistry. NuVant now manufactures
and distributes ELATO carbon cloth gas-diffusion-layers and
electrodes

Booth 119

Pater Ulrix
peter.ulrix@peccorp.com

2385 NW Executive Canter Drive
Suite 100

Boca Raton, FL 33431

United States

1.561.962.2624
WWW,DECCorp.com

For its global customer base, PEC offers completely integrated
logistics, manufacturing, and testing solutions. PEC’s Energy
Storage Division has become one of the key technology
suppliers to the fast growing battery market for hybrid and
electric vehicles. PEC delivers the building blocks for the
development and manufacturing of advanced energy storage
cells and modules. PEC’s offerings include laboratory testers,
automated formation and grading lines, as well as inline
production test systems.

Booth 219

Marion Jones
mjones@pineinst.com
5808 Triangle Drive
Raleigh, NC 27617
United States

1.919.782.8320
www.pinginst.com/echem

Pine Research Imstrumentation manufactures a full line
of affordable, durable, and reliable rotating electrode products.
In addition to rotating electrodes, we also offer patterned
electrodes. They are a convenient way to set up a three-electrode
cell and are available with a ceramic substrate or screen printed
carbon. Our popular modulated speed rotator is used by
researchers who appreciate high quality instrumentation in
both academic and industrial settings. Pine's new WaveNow
potentiostat is a portable USB potentiostat. Weighing less than
200 grams, this system features a convenient USB interface, a
fully functional potentiostat and galvanostat, and our powerful
AfterMath instrument control and data analysis software.

PLASMIONIQUE, Inc.

Booth 104

Andranik Sarkissian
sarkissian@plasmionique.com
9092 rue Rimouski

Varernes, QC J4X 253
Canada

1.450.929.8154
www.plasmonique.com

Plasmionique Inc. specializes in the design and
manufacturing of Plasma-based Thin Film Processing and
Advance Material Synthesis reactors. The company also offers
plasma sources, and process control and automation systems.
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Princeton Applied Research

Booths 208 & 209

Robert Roberts
pari.info@ametek.com
801 S. lllingis Ave.
Dak Ridge, TN 37830
United States

1.865.425.1288
www princetonappliedresearch.com

Princeton Applied Research is a leading manufacturer of
laboratory instruments utilized for investigations in the field of
electrochemistry, which includes batteries, fuel cells, corrosion,
sensors and general physical chemistry. In business more
than 50 years, we offer customers the benefit of knowledge,
expertise, products, and solutions to support their particular
research interest.

Scribner Associates
Booth 101

Jason Scribner
info@scribner.com

150 E. Connecticut Ave.
Southern Pines, NC 28387
United States

1.910.695.8884
Www.Scribnar.com

Scribner Associates Imnc. specializes in advanced analytical
hardware and software for electrochemical research and
development. On display will be the Model 850e Fuel Cell Test
System, a turn-key instrument for PEM, DMFC, and SOFC R&D,
featuring multiple current ranges for high accuracy over a wide
dynamic range, automated humidifier bypass valves for wet/dry
cycling, automatic water fill, and accurate reactant dew point
control up to 5 SLM. Also on display will be FuelCell®, the
most powerful and versatile fuel cell R&D application software
in the industry. We are pleased to introduce the new Model 840
Advanced Fuel Cell Test System. The 840 offers researchers all
the popular features of the 850e, plus enhanced fuel control
and data acquisition, as well as higher flow rates and load power
rating. We will also demonstrate the Model 910 multichannel
microelectrode impedance analyzer, a breakthrough product

for DC and AC electrochemistry of up to 100 microelectrodes
with applications in sensors and arrays, combinatorial
electrochemistry, electrocatalyst and battery research, and
corrosion science. Also featured will be MultiStat®, ZPLOT®
and CorrWare® electrochemical measurement software. All of
our products are available for quick delivery and are backed by
extensive technical support.

Solartron Analytical

Booth 109

Brian Sayers

801 S. Ninois Ave.
(Oak Ridge, TN 37830
United States

1.865.425.1360
www.solartronanalytical.com

Solartron Analytical is the global leader in Electrochemical
Impedance Spectroscopy, providing more than 60 years of
instrumentation development expertise for materials and
electrochemical research. Solartron Analytical instruments
and accessories are advancing the research into the physical
and electrochemical properties of batteries, fuel cells, organic
coatings, corrosion inhibitors, and sensors, as well as the
characterization of materials for dielectrics, solar cells, display
technologies, ferroelectrics, and composites.

Wildcat Discovery Technologies

Booth 203

Ross Russo
rrusso@wildcatdiscovery.com
6985 Flanders Drive

San Diego, CA 92121

United States

1.858.550.1980
ww, wildcatdiscovery.com

Wildcat Discovery Techmologies is involved in the
discovery and development of new materials for lithium-ion
batteries. Using proprietary high throughput tools, Wildcat
synthesizes 1,500+ new materials/week and measures capacity,
power, voltage, and cycle life for those materials in battery
cells. Wildcat is developing new materials for license and
collaborating with companies throughout the battery industry.
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