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La0.7-0.8Sr0.2-0.3Mn1.02-1.05O3 Lanthanum Strontium Manganate

La0.6Sr0.4Co0.2Fe0.8O3 Lanthanum Strontium Cobalt Ferrite
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LaNi0.6Fe0.4O3 Lanthanum Nickel Ferrite
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La0.7Sr0.3Cu0.2Fe0.8O3 Lanthanum Strontium Copper Ferrite

La1.6Sr0.4NiO4 Lanthanum nickelate, strontium doped 

La2NiO4 Lanthanum nickelate

Mn1.5Co1.5O4 Manganese cobalt oxide

(Y2O3)0.03-0.08 (ZrO2)0.92-0.97 Yittoria Stabilized Zirconia

(Y2O3) (Sc2O3)(ZrO2) Yittoria and Scandia Stabilized Zirconia

(Y2O3) (Sc2O3)(Bi2O3)(ZrO2) Bi doped Yittoria and Scandia Stabilized Zirconia

Gd0.1Ce0.9O1.95 Gd doped Ceria

Sm0.2Ce0.8O1.9 Sm doped Ceria

La0.4Ce0.6O1.8 La doped Ceria

LSGM Doped Lanthanaum Gallate
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NiO Nickel Oxide

NiO + Solid Electrolyte Nickel Oxide + YSZ or any type of Solid Electrolyte

Cathode Materials

Solid Electrolyte Materials

Anode Materials



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 9/55   

  

 

Table of Contents 
 

 

Chapter 01 - Sessions A01: Plenary 1: Opening Session 
A02: Plenary 2: Fuel Cell Market - Korean  
                           Industry - European Overview 
A07: Plenary 3: Keynote - Energy Revolution 
A16: Plenary 4: Keynote by the Gold Medal of 
        Honour Winner 2016 

 
 
Content  Page A01, A02, A07, A16 - ..  
 

A0101 (Plenary without Abstract) ....................................................................................... 3 

Welcome by the Organizers 

Olivier Bucheli, Michael Spirig 
European Fuel Cell Forum 
Obgardihalde 2, 6043 Adligenswil/Luzern 

A0102 (Plenary without Abstract) ....................................................................................... 3 
Welcome by the Chair 

Nigel Brandon 
Imperial College London 
London/UK 

A0103 (Plenary without Abstract) ....................................................................................... 3 
Welcome to Switzerland - FCH Research and Realisation 

Stefan Oberholzer, Rolf Schmitz, Walter Steinmann 
Swiss Federal Office of Energy; Bern/Switzerland 

A0201 (Keynote) ................................................................................................................... 4 
The Fuel Cell Industry 2015: the most shipments yet 

David Hart (1), Franz Lehner (1) 
(1) 1E4tech Sarl, Av. Juste Olivier 2, 1006 Lausanne, Switzerland 

A0202 (Keynote) ................................................................................................................... 8 

Current Status of Fuel Cell Industry in Korea 

Hae-Weon Lee, Jong-Ho Lee, Byung Kook Kim 
Korea Institute of Science and Technology 
High Temperature Energy Materials Research Center 
5 Hwarangro 14-gil, Seongbuk-gu, Seoul, Korea 

A0203 (Plenary without Abstract) ..................................................................................... 12 

Europe: Overview on FCH-JU projects & activities in stationary applications 

Mirela Atanasiu 
FCH JU, Busssles/Belgium 

A0701 (Keynote without Abstract).................................................................................... 13 

Changing data centers to change the world.  How smart innovation and early 
adopters will usher in the next energy revolution. 

Sean James 
Microsoft Infrastructure & Operations USA 

A1604 (Keynote/Will be published elsewhere) ................................................................ 14 
Gold Medal Winner Keynote 2016: New Materials, structures and concepts for 
Solid Oxide Cells 

Jae-ha Myung, Dragos Neagu, David N. Miller and John T. S. Irvine 
School of Chemistry, University of St Andrews, St Andrews, Fife KY16 9ST, UK 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-01_EFCF-2016-Sessions-A01-A02-A07-A16_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-01_EFCF-2016-Sessions-A01-A02-A07-A16_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-01_EFCF-2016-Sessions-A01-A02-A07-A16_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-01_EFCF-2016-Sessions-A01-A02-A07-A16_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-01_EFCF-2016-Sessions-A01-A02-A07-A16_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-01_EFCF-2016-Sessions-A01-A02-A07-A16_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 10/55   

  

 

Chapter 02 - Sessions  A03 + A05: Companies & major groups  
                development status I + II 
A06: R&D at Institutions – Overviews and status 
A14: Reactors, separators and storage  
     based on solid oxide technology 
A15: Current and future market issues 

 
 
 
Content  Page A03, A05, A06, A14, A15 - ..  
 

A0301 ..................................................................................................................................... 9 

Advances in HEXIS’ SOFC development 
Andreas Mai, Felix Fleischhauer, J. Andreas Schuler, Roland Denzler, Volker Nerlich, 
Alexander Schuler 

HEXIS Ltd., Zum Park 5 
CH-8404 Winterthur 

A0302 ................................................................................................................................... 18 

Solid Oxide Fuel Cell Development at Versa Power Systems and FuelCell Energy 
Brian Borglum (1) and Hossein Ghezel-Ayagh (2) 

(1) Versa Power Systems, Ltd., 4852 – 52
nd

 Street SE 
Calgary, Alberta, T2B 3R2 / Canada 
(2) FuelCell Energy, Inc. 3 Great Pasture Road Danbury, Connecticut, 06813 / United States 

A0303 ................................................................................................................................... 26 
Development status of Ceres Power Steel Cell technology: further improvements 
in manufacturability, durability and performance 

Robert Leah, Adam Bone, Mike Lankin, Mahfujur Rahman, Eva Hammer, Ahmet 
Selcuk, Andy Clare, Subhasish Mukerjee, Mark Selby 

Ceres Power Ltd. 
Viking House, Foundry Lane 
Horsham RH13 5PX/ UK 

A0304 ................................................................................................................................... 36 

High-efficiency cogenerators from SOLIDpower SpA 
Massimo Bertoldi (1), Olivier Bucheli (2), Alberto V. Ravagnia (2) 

(1) SOLIDpower SpA, 
I-38017 Mezzolombardo, Italy 
(2) HTceramix SA, 
CH-1400 Yverdon-les-Bains, Switzerland 

A0305 ................................................................................................................................... 46 
25 kW Stack Module Development - Status at sunfire 

Christian Walter (1), Thomas Strohbach (1), Peter Meisel (1), Kai Herbrig (1), Danilo 
Schimanke (1), Oliver Posdziech (1) 

(1) Sunfire GmbH 
Gasanstaltstr. 2, D-01237 Dresden 

A0306 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 60 

Development and Demonstration of a Novel Reversible SOFC System for Utility 
and Micro Grid Energy Storage 

Joshua Mermelstein (1), Oliver Posdziech (2) 
(1) Boeing 
14441 Astronautics Lane, Huntington Beach, CA 92647 
(2) sunfire GmbH 
Gasanstaltstrasse 2, D-01237 Dresden 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-02_EFCF-2016-Sessions-A03-A05-A06-A14-A15_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-02_EFCF-2016-Sessions-A03-A05-A06-A14-A15_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-02_EFCF-2016-Sessions-A03-A05-A06-A14-A15_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-02_EFCF-2016-Sessions-A03-A05-A06-A14-A15_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-02_EFCF-2016-Sessions-A03-A05-A06-A14-A15_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-02_EFCF-2016-Sessions-A03-A05-A06-A14-A15_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 11/55   

  

 
A0501 (Abstract only, published elsewhere) .................................................................. 61 

Recent Advances in MSC Stack Technology for Mobile Applications at Plansee 

Wolfgang Schafbauer, Christian Bienert, Matthias Rüttinger,  Marco Brandner, Lorenz 
S. Sigl 

Plansee SE 
6600 Reutte, Austria 

A0502 ................................................................................................................................... 62 

Solid Oxide Fuel Cell APUs for Transport Applications 

Juergen Rechberger, Michael Reissig, Jörg Mathe, Bernd Reiter 
AVL List GmbH 
Hans-List-Platz 1 
A-8020 Graz, Austria 

A0503 ................................................................................................................................... 73 

Status of Elcogen unit cell and stack development 
Matti Noponen (1), Paul Hallanoro (1), Jukka Göös (1), Enn Õunpuu (2) 

(1) Elcogen Oy 
Niittyvillankuja 4, 01510 Vantaa, Finland 
(2) Elcogen AS 
Valukoja 23, Tallinn 11415, Estonia 

A0504 ................................................................................................................................... 78 
Sylfen: a new energy storage company using  solid oxide fuel cell & electrolysis 
technology 

Nicolas Bardi (1), Caroline Rozain (1) 
(1) Sylfen,  Minatec Bât. 52, 7 parvis Louis Néel, F-38040 Grenoble Cedex 9, France 

A0507 ................................................................................................................................... 85 

Connected hydrogen storage for energy efficient buildings 

Caroline Rozain (1), Nicolas Bardi (1) 
(1) Sylfen, Minatec Bât52, 7 parvis Louis Néel, F-38040 Grenoble Cedex 9 

A0509 (Abstract only)......................................................................................................... 96 

Convion SOFC System 5000h Validation 

Kim Åström, Henri Stenberg, Matti Liukkonen, Erkko Fontell 
Convion Ltd 
Tekniikantie 12 
FIN-02150 Espoo / Finland 

A0601 ................................................................................................................................... 97 
Status of SOFC/SOEC Stack and System Development and Commercialization 
Activities at Fraunhofer IKTS 

Mihails Kusnezoff, Stefan Megel, Matthias Jahn, Thomas Pfeifer, Jens Baade 
Fraunhofer IKTS 
Winterbergstraße 28 
D-01277 Dresden / Germany 

A0602 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ..................... 107 
Current Status of NEDO Durability Project with an Emphasis on Correlation 
Between Cathode Overpotential and Ohmic Loss 

Harumi Yokokawa 
Institute of Industrial Science, The University of Tokyo, Tokyo 153-8505 Japan 

A0603 (Abstract only, published elsewhere) ................................................................ 108 

Stack Development at Forschungszentrum Jülich 
Ludger Blum (1), Qingping Fang (1), Nikolaos Margaritis (2), Roland Peters (1) 

Forschungszentrum Jülich GmbH 
(1) Institute of Energy and Climate Research 
(2) Central Institute of Engineering, Electronics and Analytics 
Wilhelm-Johnen-Straße, D-52428 Jülich, Germany 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 12/55   

  

 
A0604 (Abstract only, published elsewhere) ................................................................ 109 

NEXT-FC: An SOFC-Center for tight industry-academia collaboration and 
demonstration 

K. Sasaki (1-5), S. Taniguchi (1,2,5), Y. Shiratori (1-5), A. Hayashi (1-5), T. Oshima 
(3), Y. Tachikawa (5), M. Nishihara (5), J. Matsuda (4), T. Kawabata (2), M. Fujita (2), 
A. Zaitsu (2) 

Kyushu University 
(1) Next-Generation Fuel Cell Research Center (NEXT-FC) 
(2) International Research Center for Hydrogen Energy 
(3) Faculty of Engineering (Dept. of Hydrogen Energy Systems) 
(4) International Institute for Carbon-Neutral Energy Research (WPI-I2CNER) 
(5) Center for Co-Evolutional Social Systems (CESS) 
Motooka 744, Nishi-ku, Fukuoka 819-0395 / Japan 

A0605 ................................................................................................................................. 110 

Status of CEA research and development on SOEC/SOFC cells, stacks and 
systems 

J. Mougin (1), J. Laurencin (1), J. Vulliet (2), S. Di Iorio (1), G. Roux (1), M. Reytier 
(1), F. Lefebvre-Joud (1) 

(1) Univ Grenoble Alpes CEA/LITEN, 17 rue des Martyrs, 38054 Grenoble , FRANCE 
(2) CEA/-Le Ripault, DMAT, F-37260 Monts, France 

A0606 (Abstract only)....................................................................................................... 120 
Research and Development of SOFC and SOEC at DLR: from Next Generation 
Cells to Efficient and Effective Systems 

Remi Costa, Günter Schiller, Marc Heddrich, Asif Ansar and K. Andreas Friedrich 
German Aerospace Center (DLR) 
Institute of Engineering Thermodynamics, 
Pfaffenwaldring 38-40, D-70569 Stuttgart, Germany 

A0607 (Abstract only, publishd elsewhere) .................................................................. 121 
Solid Oxide Fuel Cell Technology Path: An investigation over the contribution of 
the Japanese and American Innovation System 

Marina Domingues Fernandes (1), Victor Bistritzki (1), Rosana Domingues (1), Tulio 
Matencio (1), Márcia Rapini (2), Rubén Sinisterra (1) 

Federal University of Minas Gerais 
(1) Faculty of Chemistry, (2) Faculty of Economics 
Av. Pres. Antônio Carlos, 6627 - Pampulha, Belo Horizonte, Brazil 

A0608 ................................................................................................................................. 122 

Development of Hydrogen Technologies in the Czech Republic 
Karin Stehlík (1), Martin Tkáč (1,2), Karel Bouzek (2) 

Centrum výzkumu Řež, 
Hlavní 130, 25068 Husinec-Řež, Czech Republic 
(2) University of Chemistry and Technology (UCT), Prague 
Dep. of Inorganic Technology, 
Technická 5, 166 28 Prague 6, Czech Republic 

A0609 (Abstract only, published elsewhere) ................................................................ 131 

A Strategic Energy Technology Development Plan In Case of Low Oil Prices and 
Additional Nuclear Plant Construction Comparing with Multi-criteria Decision 
Making Approaches 

Seongkon Lee, Jongwook Kim*
 

Energy Policy Research Team, Korea Institute of Energy Research, Daejeon, Republic of Korea 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 13/55   

  

 
A1401 (Abstract only, published elsewhere) ................................................................ 132 

Surface analysis and ionic transport of ScSZ/LSCrF dual-phase membrane for 
oxygen transport 

Chi Ho Wong, John Kilner, Stephen Skinner 
Imperial College London 
Department of Materials, Royal School of Mines 
South Kensington, London SW7 2BP, UK 

A1402 (Abstract only, published elsewhere) ................................................................ 133 

Cermet membrane reactors for oxygen separation with low silver content 
E. Ruiz-Trejo (1), A. Bertei (1), A. Maserati (1), P. Boldrin (1), N. P. Brandon (1) 

(1) Department of Earth Science and Engineering 
Imperial College London 
SW7 2AZ, UK 

A1403 (Abstract only, published elsewhere) ................................................................ 134 
Development of solid oxide electrolysis for oxygen production from mars 
atmosphere carbon dioxide. 

Joseph Hartvigsen, S. Elango Elangovan, Jessica Elwell, Dennis Larsen,  Laurie 
Clark 

Ceramatec, Inc. 
2425 South 900 West, Salt Lake City, UT 84119-1517, USA 

A1404 ................................................................................................................................. 135 
Post-test analysis of a rechargeable oxide battery (ROB) based on Solid Oxide 
Cells 

Cornelius M. Berger (1,2), Oleg Tokariev (1,2), Norbert H. Menzler (1,2), O. Guillon 
(1,2), M. Bram (1,2) 

(1) Institute of Energy and Climate Research (IEK-1), Forschungszentrum Jülich GmbH Wilhelm 
Johnen Strasse, D-52428 Jülich 
(2) Jülich Aachen Research Alliance (JARA) 
Tel.: +49-2461-61-9705 

A1405 (Abstract only, published elsewhere) ................................................................ 140 
Characterization of Solid Oxide Cells based Rechargeable Oxide Battery 

Qingping Fang, Cornelius M. Berger, Ludger Blum, Norbert H. Menzler, Martin Bram 
Forschungszentrum Jülich GmbH 
Institute of Energy and Climate Research 
Wilhelm-Johnen-Straße 
D-52428 Jülich / Germany 

A1406 ................................................................................................................................. 141 
Convion SOFC System 5000h Validation 

Kim Åström, Henri Stenberg, Matti Liukkonen, Erkko Fontell 
Convion Ltd 
Tekniikantie 12 
FIN-02150 Espoo / Finland 

A1407 (Abstract only)....................................................................................................... 151 
Novel membrane materials and membranes based on La6-xWO12-δ  via spray 
pyrolysis and tape casting 

Andreas B. Richter (1), Guttorm Syvertsen-Wiig (1), Wendelin Deibert (2), Mariya E. 
Ivanova (2) 

(1) CerPoTech AS 
Kvenildmyra 6, 7093 Tiller, Norway 
(2) Forschungszentrum Jülich GmbH, Institute of Energy and Climate Research, IEK-1 
52425 Jülich, Germany 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 14/55   

  

 
A1408 (Abstract only, published elsewhere) ................................................................ 152 

Transport properties of LSCrF-ScSZ based mixed conducting ceramic composites 

Zonghao Shen, Stephen Skinner, John Kilner 
Department of Materials 
Imperial College London 
Prince Consort Road, SW7 2BP, UK 

A1410 (Abstract only)....................................................................................................... 153 
Solid oxide electrolysis of CO2 on ceria based materials 

Neetu Kumari (1), M. Ali Haider (1), Nishant Sinha (2), S. Basu 
(1) Indian Institute of Technology, Delhi, New Delhi -110016, India 
(2) Dassault Systemes, Bangalore 560008, India 

A1411 ................................................................................................................................. 155 
Electrochemical deoxygenation of bio-oil 

S. Elango Elangovan (1), Dennis Larsen (1), Evan Mitchell (1), Joseph Hartvigsen (1), 
James Mosby (1), Byron Millet (1), Jessica Elwell (1), Pieter Billen (2), Sabrina Spatari 
(2) 

(1) Ceramatec, Inc. 2425 South 900 West, Salt Lake City, UT 84119-1517, USA 
(2) Drexel University 
3141 Chestnut Street, Philadelphia, PA 19104, USA 

A1412 (Abstract only, published elsewhere) ................................................................ 161 
Advanced electrochemical characterization of  solid oxide electrolysis stacks 
(SOEC) 

M. Lang, G. Braniek, S. Kurz, N. Muck, T. Schneider, Y. Zhang 
German Aerospace Center (DLR), Institute for Engineering Thermodynamics 
Pfaffenwaldring 38-40 
D-70569 Stuttgart / Germany 

A1413 (Abstract only, published elsewhere) ................................................................ 162 

Effect of conductivity and mechanical strength of bi-layer matrix on the 
performances of carbonate-ceramic dual-phase membranes 

Mélanie Rolland (1), Dario Montinaro (2), Andrea Azzolini (2), Alessandro Dellai (2), 
Vincenzo Maria Sglavo (1) 

(1) University of Trento, Department of Industrial Engineering 
9 Via Sommarive, 38127 Trento (Italy) 
(2) SOLIDpower 
115/117 Viale Trento, 38017Mezzolombardo (Italy) 

A1414 (Abstract only, published elsewhere) ................................................................ 163 

Economic viability of high temperature electrolysis integration with renewable 
sources for a power to gas solution 

Sarika Tyagi (1), Delia Muñoz (1), Truls Norby (2) 
(1) Abengoa Hidrógeno 
C/ Energía Solar nº1, 41014 Sevilla, Spain 
(2) Department of Chemistry, University of Oslo, Norway 

A1415 (Abstract only)....................................................................................................... 164 

Electrochemical performance of H2O-CO2  co-electrolysis with a tubular solid-
oxide  co-electrolysis (SOC) cell 

Tak-Hyoung Lim(*), Jong-Won Lee, Seung-Bok Lee, Seok-Joo Park, Rak-Hyun Song 
Fuel Cell Research Laboratory, Korea Institute of Energy Research (KIER) 
152 Gajeong-ro, Yuseong-gu, Daejeon 34129, Korea 

A1416 (Abstract only, published elsewhere) ................................................................ 165 

Electrochemical characterization of a high temperature metal / metal oxide battery 

S. Yildiz, I.C. Vinke, R.-A. Eichel, L.G.J. de Haart 
Institute of Energy and Climate Research, Fundamental Electrochemistry (IEK-9), 
Forschungszentrum Jülich GmbH, 52425 Jülich, Germany 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 15/55   

  

 
A1501 (Abstract only, published elsewhere) ................................................................ 166 

Operational Experience with a Solid Oxide Fuel Cell System with Low 
Temperature Anode off-gas Recirculation 

Maximilian Engelbracht, Roland Peters, Wilfried Tiedemann, Ingo Hoven, Ludger 
Blum, Detlef Stolten 

Forschungszentrum Jülich GmbH 
Institute of Energy and Climate Research (IEK) 
Wilhelm-Johnen-Straße 
52428 Jülich, Germany 

A1502 ................................................................................................................................. 167 
Topsoe Stack Platform (TSP) – a robust stack technology for solid oxide cells 

Jeppe Rass-Hansen, Peter Blennow, Thomas Heiredal-Clausen, Rainer Küngas, 
Tobias Holt Nørby, Søren Primdahl 

Haldor Topsoe A/S, Haldor Topsøes Allé 1, DK-2800 Kgs. Lyngby / Denmark 
A1503 ................................................................................................................................. 174 

Road Truck LNG Boil-Off Converted to Battery Power by Small Planar SOFC 
System 

Ulf Bossel 
ALMUS AG 
Morgenacherstrasse 2F 
CH-5452 Oberrohrdorf/Switzerland 

A1504 (Abstract only, published elsewhere) ................................................................ 182 
Electrochemical and Hydrogen Energy Technologies for Next-Generation 
Transportation Energy Systems 

Whitney G. Colella (1, 2) 
(1) Gaia Energy Research Institute, Arlington, VA, USA 
(2) The Johns Hopkins University, Whiting School of Engineering, Baltimore, MD, USA 

A1505 ................................................................................................................................. 183 
Solid Oxide Electrolysis Development at Versa Power Systems 

Tony Wood (1), Hongpeng He (1), Tahir Joia (1), Mark Krivy (1), Dale Steedman (1), 
Eric Tang (1), Casey Brown (1), Khun Luc (1) 

(1) Versa Power Systems 
4852 52

nd
 Street SE, Calgary, Alberta, Canada, T2B 3R2 

A1506 ................................................................................................................................. 191 
SOEC Enabled Biogas Upgrading 

John Bøgild Hansen, Majken Holstebroe, Michael Ulrik Borg Jensen, Jeppe Rass-
Hansen, Thomas Heiredal-Clausen 

Haldor Topsøe A/S 
Nymøllevej 55 
Kongens Lyngby 
DK-2800 Denmark 

A1507 (Abstract only)....................................................................................................... 200 
Hydrogen Production Using Solid Oxide Electrolyser Cells at Shanghai Institute of 
Applied Physics 

Guoping Xiao, Chengzhi Guan, Xinbing Chen, Jian-Qiang Wang* 
Center for Thorium Molten Salt Reactor System, Shanghai Institute of Applied Physics, Chinese 
Academy of Sciences, 
2019 Jia Luo Road, Jia Ding District, 201800 Shangha/China 

A1508 (see A1502) ............................................................................................................ 201 
A1509 (Abstract only, published elsewhere) ................................................................ 202 

High Temperature Electrolysis for Hydrogen Production 
Whitney G. Colella (1, 2) 

(1) Gaia Energy Research Institute, Arlington, VA, USA 
(2) The Johns Hopkins University, Whiting School of Engineering, Baltimore, MD, USA 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 16/55   

  

A1510 (Abstract only)....................................................................................................... 203 
Quality Evaluation and Analysis Method Development of Byproduct Hydrogen 
Using Gas-Chromatography 

Daeic Chang*†, Jong Kuk Kim†, Jongseong Lee‡ and Hangsoo Woo‡
 

Fine Chemical and Material Technical Institute† 
New Energy Technology Institute‡ 
Ulsan Technopark, 15 Jongga-ro 
44412 Ulsan / Republic of Korea 

 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 17/55   

  

 

Chapter 03 - Sessions  A09: Cell design and characterisation 
A12: Stack design and characterisation 

 
 
Content  Page A09, A12 - ..  
 

A0901 ..................................................................................................................................... 6 
Mechanics of SOFC Contacting 

Zhangwei Chen (1), Xin Wang (2), Nigel Brandon (3), Alan Atkinson (2) 
(1) Earth Science and Engineering 
(2) Department of Materials 
(3) Sustainable Gas Institute 
Imperial College. London SW7 2AZ UK 

A0902 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 13 

Relation between shape of Ni-particles and Ni migration in Ni-YSZ electrodes – a 
hypothesis 

Mogens B. Mogensen, Anne Hauch, Xiufu Sun, Ming Chen, Youkun Tao, Sune D. 
Ebbesen, Peter V. Hendriksen 

Department of Energy Conversion and Storage 
Technical University of Denmark (DTU) 
Frederiksborgvej 399, DK-4000 Roskilde 

A0903 (Abstract only, published elsewhere) .................................................................. 14 
Cation diffusion at the CGO barrier layer region of solid oxide fuel cells 

M. Morales (1)*, V. Miguel-Pérez (1), A. Tarancón (1), M. Torrell (1), B. Ballesteros 
(2), J. M. Bassat (3), J. P. Ouweltjes (4), D. Montinaro (5), A. Morata (1) 

(1) IREC, Catalonia Institute for Energy Research, Dept of Advanced Materials for Energy 
Applications, Jardins de les Dones de Negre 1, Planta 2, 08930, Sant Adriá del Besós, Barcelona, 
Spain. 
(2) ICN2, Institut Catala de Nanociencia i Nanotecnologia, Campus UAB, Bellaterra, (Barcelona), 
Spain. 
(4) CNRS, ICMCB, 87 avenue du Dr. A. Schweitzer, F-33608 Pessac, France. 
(4) HTceramix SA, Avenue des Sports 26, CH-1400 Yverdon-les-Bains, Switzerland 
(5) SOLIDPower SpA, Viale Trento 117, 38017 Mezzolombardo, Italy. 

A0904 (Abstract only, published elsewhere) .................................................................. 15 
Direct-Methane Solid Oxide Fuel Cells with Ceria-Coated Ni Layer at Reduced 
Temperatures 

Jin Goo Lee (1), Ok Sung Jeon (1), Ho Jung Hwang (2), Jeong Seok Jang (1), 
Yeyeon Lee (2), Sang-Hoon Hyun (3), Yong Gun Shul (1,2) 

(1) Department of Chemical and Bio-molecular Engineering, Yonsei University, Seoul/Republic of 
Korea 
(2) Department of Graduate Program in New Energy and Battery Engineering, Yonsei University, 
Seoul/Republic of Korea 
(3) Department of Materials Science and Engineering, Yonsei University, Seoul/Republic of Korea 

A0905 (Abstract only, published elsewhere) .................................................................. 16 

Investigation of high performance low temperature ceria-carbonate composite 
fuel cells 

Muhammad Imran Asghar (1), Ieeba Khan (2), Suddhasatwa Basu (2),  Peter D. Lund 
(1) 

(1) Department of Applied Physics, Aalto University, P. O. Box 15100, 00076, Finland. 
(2) Department of Chemical Engineering, Indian Institute of Technology, New Delhi-110016, India. 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-03_EFCF-2016-Sessions-A09-A12_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-03_EFCF-2016-Sessions-A09-A12_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 18/55   

  

 
A0906 (Abstract only, published elsewhere) .................................................................. 17 

1D numerical modeling of direct ammonia solid oxide fuel cells 

Masashi Kishimoto, Yuki Matsui, Hiroshi Iwai, Motohiro Saito, Hideo Yoshida 
Department of Aeronautics and Astronautics, Kyoto University 
Nishikyo-ku, Kyoto 615-8540 Japan 

A0907 ................................................................................................................................... 18 

Electrochemical and microstructural characterization of Micro-Tubular SOFC: The 
effect of the operation mode 

M. Torrell (1), A. Hornés (1), A. Morata (1), K. Kendall (2), A. Slodczyk (1), A. 
Tarancón (1) 

(1) Catalonia Institute for Energy Research (IREC), Jardins de les Dones de Negre, 1, 08930 Sant 
Adrià de Besòs, Barcelona, Spain 
(2) Adelan, 112 Park Hill Road, Birmingham B17 9HD, UK 

A0908 ................................................................................................................................... 28 
CFY-Stacks: Progress in Development 

S. Megel (1), M. Kusnezoff (1), W. Beckert (1), N. Trofimenko (1), C. Dosch1, A. 
Weder (1), M. Jahn (1), A. Michaelis (1), C. Bienert (2), M. Brandner (2), S. Skrabs 
(2), W. V. Schulmeyer (2), L. S. Sigl (2) 

(1) Fraunhofer Institute for Ceramic Technologies and Systems, Winterbergstrasse 28, 01277 
Dresden, Germany 
(2) Plansee SE, Metallwerk-Plansee Strasse 71, 6600 Reutte, Austria 
Contact: Dr. Stefan Megel 

A0909 ................................................................................................................................... 38 
New all-European high-performance stack (NELLHI): Experimental evaluation of 
an 1 kW SOFC stack 

Christoph Immisch (1), Andreas Lindermeir (1), Matti Noponen (2), Jukka Göös (2) 
(1) Clausthaler Umwelttechnik-Institut GmbH 
Leibnizstrasse 21+23, D-38678 Clausthal-Zellerfeld, Germany 
(2) Elcogen Oy 
Niittyvillankuja 4, FIN-01510 Vantaa, Finland 

A0910 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 50 
Triode Solid Oxide Fuel Cell operation under Sulphur poisoning conditions 

Priscilla Caliandro, Stefan Diethelm, Jan Van herle 
FUELMAT, École Polytechnique fédérale de Lausanne 
1951 Sion, Switzerland 

A0911 (Abstract only, published elsewhere) .................................................................. 51 
Pressurized Operation of a 10 Layer Solid Oxide Electrolysis Stack 

Marc Riedel, Marc P. Heddrich, K. Andreas Friedrich 
German Aerospace Center (DLR) 
Institute of Engineering Thermodynamics 
Pfaffenwaldring 38-40 
70569 Stuttgart 
Germany 

A0912 ................................................................................................................................... 52 

Evaluation of Zr doped BaCe0.85Y0.15O3-δ as PCFC electrolyte 

Ha-Ni Im, Dae-Kwang Lim, Jae-Woon Hong, In-Ho Kim and Sun-Ju Song 
Ionics Laboratory, School of Materials Science and Engineering 
Chonnam National University, Gwang-Ju 61186, Republic of Korea 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 19/55   

  

 
A0913 (Abstract only, published elsewhere) .................................................................. 61 

Homogenization of the thermo-elastic properties of pristine and aged Ni-YSZ 
samples 

Toni Vešović (1, 2), Arata Nakajo (2), Fabio Greco (2), Pierre Burdet (2, 3), Jan Van 
herle (2), Frano Barbir (1) 

(1) Faculty of Electrical Engineering, Mechanical Engineering and Naval Architecture, University of 
Split, Split, Croatia 
(2) Fuelmat Group, Faculty of Engineering Sciences and Technology STI, Ecole Polytechnique 
Fédérale de Lausanne, Lausanne, Switzerland 
(3) Interdisciplinary Centre for Electron Microscopy, Ecole Polytechnique Fédérale de Lausanne, 
Lausanne, Switzerland 

A0914 ................................................................................................................................... 62 
Evaluation of H2O/CO2 co-electrolysis of LSCF6428-GDC Electrode SOFC on 
microstructural parameters 

Sang-Yun Jeon(1)*, Young-Sung Yoo(1), Mihwa Choi(1), Ha-Ni Im(2), Jae-Woon 
Hong(2), Sun-Ju Song (2)* 

(1) Renewables & ESS Group, Energy New Business Lab., Korea Electric Power Research Institute 
(KEPRI), Korea Electric Power Corporation (KEPCO) 
105, Munji-Ro, Yuseong-Gu, Daejeon, 43056, Republic of Korea 
(2) Ionics Lab., School of Materials Science and Engineering, Chonnam National University, 77 
Yongbong-Ro, Buk-gu, Gwang-Ju, 61186, Republic of Korea 

A0915 ................................................................................................................................... 69 
Temperature effect on elastic properties of SOFC layers 

Alessia Masini, Zdeněk Chlup and Ivo Dlouhý 
Institute of Physics of Materials, Academy of Science of the Czech Republic 
22 Zizkova, 616 62 Brno/Czech Republic 

A0917 ................................................................................................................................... 75 
Characterization of the performance and long-term degradation of fuel electrode 
supported multilayered tape cast Solid Oxide Cells 

M. Torrell (1)*, D. Rodríguez (2), B. Colldeforns (1), M. Blanes (2), A. Morata (1), F. 
Ramos (2), A. Tarancón (1) 

(1) IREC, Catalonia Institute for Energy Research, Dept of Advanced Materials for Energy 
Applications, Jardí de les Dones de Negre 1, Planta 2, 08930, Sant Adriá del Besós, Barcelona 
(2) FAE, Francisco Albero SAU, L'Hospitalet de Llobregat, Spain 

A0918 (Abstract only, published elsewhere) .................................................................. 85 
Hydrogen membrane fuel cell using Ni-Zr alloy membrane 

SungBum Park (1), Sung Gwan Hong (1), Yong-il Park (1) 
(1) Kumoh National Institute of Technology 
61 Daehak-ro, Gumi, Gyeongbuk, Korea 

A1201 (Abstract only, published elsewhere) .................................................................. 86 
Stability of SOFC cassette stacks during redox-thermal-cycling 

Ute Packbier (1), Tim Bause (2), Qingping Fang (1), Ludger Blum (1), Detlef Stolten 
(1) 

(1) Forschungszentrum Jülich GmbH 
Institute of Energy and Climate Research 
Electrochemical Process Engineering (IEK-3) 
Wilhelm-Johnen-Straße, 52428 Jülich, Germany 
(2) ElringKlinger AG, Max-Eyth-Straße 2 72581 Dettingen, Germany 

A1202 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 87 
Evaluation of a SOEC stack for hydrogen and syngas production: a performance 
and durability analysis 

Mikko Kotisaari (1), Olivier Thomann (1), Dario Montinaro (2), Jari Kiviaho (1) 
(1) VTT Technical Research Centre of Finland Ltd., Biologinkuja 5, 02150 Espoo, Finland 
(2) SOLIDpower SpA, Viale Trento 115/117, 38017 Mezzolombardo, Trento, Italy 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 20/55   

  

 
A1203 ................................................................................................................................... 88 

Investigation of a 500W SOFC stack fed with dodecane reformate 

Massimiliano Lo Faro, Stefano Trocino, Sabrina C. Zignani, Giuseppe Monforte, 
Antonino S. Aricò 

CNR-ITAE, Via Salita S. Lucia sopra Contesse 5, 98126 Messina, Italy 
A1204  .................................................................................................................................. 97 

Performance Characteristics of Elcogen Solid Oxide Fuel Cell Stacks 

Matti Noponen, Jukka Göös, Pauli Torri, Daniel Chade, Heikki Vähä-Piikkiö, Paul 
Hallanoro 

Elcogen Oy 
01510 Vantaa, Finland 

A1205 (Abstract only, published elsewhere) ................................................................ 106 
Performance and degradation of an SOEC stack with different air electrodes 

Y. Yan (1), Q. Fang (1), L. Blum (1), W. Lehnert (1, 2) 
(1) Forschungszentrum Jülich GmbH 
Institute of Energy and Climate Research 
Wilhelm-Johnen-Straße 
52425 Jülich/ Germany 
(2) RWTH Aachen University, Modeling in Electrochemical Process Engineering 
52072 Aachen/ Germany 

A1206 ................................................................................................................................. 107 
Fuel Distributions in Anode-Supported Honeycomb Solid Oxide Fuel Cells 

Hironori Nakajima(1), Tatsumi Kitahara (1), Sou Ikeda (2) 
(1) Department of Mechanical Engineering, Faculty of Engineering, Kyushu University 
(2) Department of Hydrogen Energy Systems, Graduate School of Engineering, 
Kyushu University 
744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan 

A1208 (Abstract only, published elsewhere) ................................................................ 114 
Potential for critically-high electrical efficiency of multi-stage SOFCs with proton-
conducting solid electrolyte 

Yoshio Matsuzaki (1,2), Yuya Tachikawa (3), Takaaki Somekawa (1,4), Kouki Sato 
(2), Hiroshige Matsumoto (5), Shunsuke Taniguchi (2,3,6), Kazunari Sasaki (2,3,4,5,6) 

(1) Fundamental Technology Department, Tokyo Gas Co., Ltd., 1-7-7 Suehiro-cho, Tsurumi-ku, 
Yokohama City, Kanagawa 230-0045, Japan 
(2) Next-generation Fuel Cell Research Center, Kyushu University, 744 Motooka, Nishi-ku, Fukuoka 
City, Fukuoka 819-0395, Japan 
(3) Center for Co-Evolutional Social Systems (CESS), Kyushu University, 744 Motooka, Nishi-ku, 
Fukuoka City, Fukuoka 819-0395, Japan 
(4) Faculty of Engineering, Kyushu University, 744 Motooka, Nishi-ku, Fukuoka City, Fukuoka 819-
0395, Japan 
(5) International Institute for Carbon-Neutral Energy Research (WPI-I2CNER), 744 Motooka, Nishi-
ku, Fukuoka City, Fukuoka 819-0395, Japan 
(6) International Research Center for Hydrogen Energy, Kyushu University, 744 Motooka, Nishi-ku, 
Fukuoka City, Fukuoka 819-0395, Japan 

A1209 ................................................................................................................................. 115 

Performance testing for a SOFC stack with bio-syngas 

Ruey-Yi Lee (1)*, How-Ming Lee (1), Ching-Tsung Yu (1), Yung-Neng Cheng (1), Szu-
Han Wu (1), Chien-Kuo Liu (1), Chun-Hsiu Wang (2), Chun-Da Chen (2) 

(1) Institute of Nuclear Energy Research 
No. 1000 Wenhua Road, 
Longtan District, Taoyuan City / Taiwan (R.O.C.) 
(2) China Steel Corporation 
No. 1 Chung-Kang Road, 
Hsiao Kang District, Kaohsiung / Taiwan (R.O.C.) 

 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 21/55   

  

 

Chapter 04 - Session  A13 Development of systems and  
     balance of plant components 

 
 
Content  Page A13 - ..  
 

A1301 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ......................... 5 
Development of highly efficient SOFC power generating system using fuel 
concentration recovery process 

Kazuo Nakamura, Takahiro Ide, Shumpei Taku, Tatsuya Nakajima, Marie Shirai, 
Tatsuki Dohkoh, Takao Kume, Yoichi Ikeda, Takaaki Somekawa, Takuto Kushi, 
Kei Ogasawara, Kenjiro Fujita 

Tokyo Gas Co., Ltd., Fundamental Technology Dept.; 
1-7-7, Suehiro-cho, Tsurumi-ku, Yokohama 230-0045 / Japan 

A1302 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ......................... 6 

Prognostics-oriented simulation of an MSR fuel processor for SOFCs 
Federico Pugliese (1), Andrea Trucco (2), Paola Costamagna (1) 

(1) Department of Civil, Chemical and Environmental Engineering (DICCA) 
(2) Department of Electrical, Electronics and Telecommunications Engineering (DITEN) 
University of Genoa 
Via Opera Pia 15, 16145 Genoa, Italy. 

A1303  .................................................................................................................................... 7 
A Planar Steam Reformer Designed for 60,000 h Operation 

Yves De Vos (1), Jean-Paul Janssens (1) 
(1) Bosal ECS NV 
Dellestraat 20, B-3560 Lummen/Belgium 

A1304 ................................................................................................................................... 12 

Proof of concept for solid oxide electrolysis systems 
DI Richard Schauperl, Bsc Beppino Defner, Bsc Dominik Dunst, DI Jürgen 
Rechberger 

AVL List GmbH 
Hans-List-Platz 1 
A-8020 Graz, Austria 

A1305 ................................................................................................................................... 20 
SchIBZ – application of large diesel fuelled SOFC systems for seagoing vessels 
and decentralized onshore applications 

Keno Leites 
thyssenkrupp Marine Systems GmbH 
Hermann-Blohm-Str. 3, 20457 Hamburg, Germany 

A1306 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 32 
Development of a SOFC/Battery-Hybrid System for Distributed Power Generation 
in India 

Thomas Pfeifer, Mathias Hartmann, Markus Barthel, Jens Baade, Ralf Näke, Christian 
Dosch 

Fraunhofer IKTS 
Winterbergstraße 28 
D-01277 Dresden / Germany 

A1307  .................................................................................................................................. 33 
Sulfur Tolerant WGS-Catalysts 

Thorsten Dickel (1), André Weber (1) Michael Scharrer (2), Claus Peter Kluge (2) 
(1) Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT), Adenauerring 
20b, D-76131 Karlsruhe/Germany 
(2) CeramTec GmbH 
CeramTec-Weg 1 
D-95615 Marktredwitz 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-04_EFCF-2016-Session-A13_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-04_EFCF-2016-Session-A13_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 22/55   

  

A1309 (Abstract only, published elsewhere) .................................................................. 42 
Control strategy for a SOFC gas turbine hybrid power plant 

Moritz Henke (1), Mike Steilen (1), Ralf Näke (2), Marc Heddrich (1), K. Andreas 
Friedrich (1) 

(1) German Aerospace Center (DLR), Pfaffenwaldring 38-40, 70569 Stuttgart, Germany 
(2) Fraunhofer IKTS, Winterbergstraße 28, 01277 Dresden, Germany 

A1312 (Abstract only, published elsewhere) .................................................................. 43 

rSOC plant concept for renewable energy storage 

Matthias Frank (1), Roland Peters (1), Van Nhu Nguyen (1), Robert Deja (1), Ludger 
Blum (1), Detlef Stolten (1,2) 

(1) Juelich Research Center 
IEK-3: Electrochemical Process Engineering 
52428 Juelich/Germany 
(2) RWTH Aachen University 
Lehrstuhl für Brennstoffzellen, Fakultät für Maschinenwesen 
52072 Aachen/Germany 

A1313 ................................................................................................................................... 44 

Investigation of a novel catalytic partial oxidation and pre-reforming radial reactor 
of a micro-CHP SOFC-system with anode off-gas recycle 

Timo Bosch (1), Maxime Carré (1), Angelika Heinzel (2), 
Michael Steffen (2), François Lapicque (3) 

(1) Robert Bosch GmbH 
Robert-Bosch-Campus 1, DE-71272 Renningen 
(2) Zentrum für BrennstoffzellenTechnik GmbH 
Carl-Benz-Strasse 201, DE-47057 Duisburg 
(3) Laboratoire Réactions et Génie des Procédés, CNRS-Univ. Lorraine 
1 rue Grandville, FR-54000 Nancy 

A1315 (Abstract only)......................................................................................................... 54 

Performance evaluation of solid oxide carbon fuel cells operating on steam 
gasified carbon fuels 

Tak-Hyoung Lim(*), Jong-Won Lee, Seung-Bok Lee, Seok-Joo Park, Rak-Hyun Song 
Fuel Cell Research Laboratory, Korea Institute of Energy Research (KIER) 
152 Gajeong-ro, Yuseong-gu, Daejeon 34129, Korea 

A1316 (Abstract only, published elsewhere) .................................................................. 55 
Methane Steam Reforming Reaction over Ni/CeO2-ZrO2 Catalysts Loaded on 
Metallic Monolith 

Jong Dae Lee (1) 
(1) Department of Chemical Engineering, Chungbuk National University. 
1 Chungdea-ro, Seowon-gu Cheong-ju, Chungbuk 28644, Korea 

A1317 (Will be published elsewhere) ............................................................................... 56 
System validation tests for a SOFC power system at INER 

Shih-Kun Lo*, Wen-Tang Hong, Hsueh-I Tan, Huan-Chan Ting, Ting-Wei Liu and 
Ruey-Yi Lee 

Institute of Nuclear Energy Research 
No. 1000 Wenhua Road, Longtan District 
Taoyuan City / Taiwan (R.O.C.) 

A1319 (Abstract only, published elsewhere) .................................................................. 57 

A Global Reaction Model of Carbon Gasification with K2CO3 in the External Anode 
Media of a DCFC 

Shinae Song, Jun Ho Yu, Kyungtae Kang, Jun Young Hwang 
Korea Institute of Industrial Technology 
Ansan, 426-173, South Korea 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 23/55   

  

 
A1320 (Abstract only, published elsewhere) .................................................................. 58 

Experimental study on the fuel ejector for solid oxide fuel cell system 

Kanghun Lee (1), Sanggyu Kang (1, 2), Youngduk Lee (1), Kook-Young Ahn (1,2) 
(1) Korea Institute of Machinery and Materials (KIMM); Gajeongbukro 156; Daejeon/Republic of 
Korea 
(2) University of Science and Technology (UST), Gajeongro 217; Daejeon/Republic of Korea 

 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 24/55   

  

 

Chapter 05 - Session B03 State of the art & novel processing routes 
 
 
 
Content  Page B03 - ..  
 

B0301 ..................................................................................................................................... 5 

Development of tubular proton conducting electrolysers 
M.-L. Fontaine (1), C. Denonville, R. Strandbakke (2), E. Vøllestad (2), J.M. Serra (3), 
D.R. Beeaff (4), C. Vigen (4), T. Norby (2) 

(1) SINTEF Materials and Chemistry, Forskningsveien 1, NO-3014 Oslo, Norway 
(2) University of Oslo, SMN, FERMiO, Gaustadalleen 21, NO-0349 Oslo, Norway 
(3) ITQ UPV-CSIC, Av. Naranjos s/n, E-46022 Valencia, Spain 
(4) CoorsTek Membrane Sciences AS, Gaustadalleen 21, NO-0349 Oslo, Norway 

B0302 (Abstract only, published elsewhere) .................................................................. 11 

Silicon-supported Nano Thin Film Solid Oxide Fuel Cell Array with Superior 
Mechanical Stability 

Jong Dae Baek, Yong-Jin Yoon, Pei-Chen Su* 
School of Mechanical and Aerospace Engineering 
Nanyang Technological University 
50 Nanyang Avenue, Singapore, 639798 

B0303 ................................................................................................................................... 12 
Anode with Ni-YSZ Nanostructures Infiltrated into YSZ Pillars 

Keisuke Nagato (1,2), Lei Wang (1), Takaaki Shimura (3), Masayuki Nakao (1), Naoki 
Shikazono (3,4) 

(1) Graduate School of Engineering, The University of Tokyo; 
7-3-1 Hongo, Bunkyo-ku, 113-8656 Tokyo / Japan 
(2) JST PRESTO; 4-1-6 Honcho, Kawaguchi-shi, 332-0012 Saitama / Japan 
(3) Institute of Industrial Science, The University of Tokyo; 
4-6-1 Komaba, Meguro-ku, 153-8505 Tokyo / Japan 
(4) JST CREST; 4-1-6 Honcho, Kawaguchi-shi, 332-0012 Saitama / Japan 

B0304 (Abstract only, published elsewhere) .................................................................. 18 
Influence of Process Parameters on Microstructure and Permeability of Axial 
Suspension Plasma Sprayed Electrolytes in SOFCs 

Mohit Gupta (1), Joel Kuhn (2), Olivera Kesler (2), Nicolaie Markocsan (1) 
(1) University West 
461 86 Trollhättan/Sweden 
(2) University of Toronto 

B0305 ................................................................................................................................... 19 

Multilayer and Co-sintering Ni/8YSZ for SOFC by 
Aqueous Tape Casting 

Nor Arifin (1), Robert Steinberger-Wilckens (1), Tim Button (2) 
(1) Centre of Fuel Cell and Hydrogen Research, 
Chemical Engineering Department,University of Birmingham. 
Edgbaston, Birmingham B15 2TT United Kingdom 
(2) School of Metallurgy and Material, 
University of Birmingham. 
Edgbaston, Birmingham B15 2TT United Kingdom 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-05_EFCF-2016-Session-B03_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 25/55   

  

 
B0306 (Abstract only, published elsewhere) .................................................................. 28 

On the optimization of (Mn,Co)3O4 suspensions for electrophoretic deposition 

Sophie Labonnote-Weber (1), Hilde Lein (2), Guttorm Syvertsen-Wiig (1), Andreas 
Richter (1) 

(1) Ceramic Powder Technology AS 
Kvenildmyra 6, N-7093 Tiller, Norway 
(2) Department of Materials Science and Engineering, 
Norwegian University of Science and Technology, N-7491 Trondheim, Norway 

B0310 (Abstract only, published elsewhere) .................................................................. 29 

Development and characterization of electroless- electrodeposited SOFC anodes 
with engineered microstructures 

Zadariana Jamil (1,2), Enrique Ruiz-Trejo (1), Nigel P Brandon (1) 
(1) Department of Earth Science and Engineering 
Imperial College London, SW7 2AZ, UK 
(2) Faculty of Civil Engineering 
Universiti Teknologi MARA Pahang 
26400 Bandar Pusat Jengka, Pahang, Malaysia 

B0312 (see B0305) .............................................................................................................. 30 

B0314 ................................................................................................................................... 31 

Development of Solid Oxide Fuel Cell Electrolyte Coating Process using YSZ 
solution 

Kunho Lee(1), Juhyun Kang(1), Sanghun Lee(1), and Joongmyeon Bae(1) 
(1) Department of Mechanical Engineering, Korea Advanced Institute of Science and Technology, 
Yuseong-Gu, Daejeon 305-701, Republic of Korea 

B0315 ................................................................................................................................... 39 
Tape Casting of Lanthanum Chromite 

Diego Rubio (1,2), Crina Suciu (1), Ivar Waernhus (1), Arild Vik (1), Alex C. Hoffmann 
(2) 

(1) Prototech AS 
(2) Faculty of Physics and Technology, University of Bergen 
Allegaten 55, 5007 Bergen/Norway 

B0316 ................................................................................................................................... 49 
Characterization and testing of the SOECs prepared from water based slurries by 
the tape casting method 

Filip Karas, Martin Paidar, Karel Bouzek 
University of Chemistry and Technology Prague 
Department of Inorganic Technology 
Technická 5, Praha 6 - Dejvice 
166 28, Czech Republic 

B0317 ................................................................................................................................... 57 

Cellulose as a Pore Former in Electroless Co-Deposited Anodes for Solid Oxide 
Fuel Cells 

Rob Turnbull, Alan Davidson, Neil Shearer, Callum Wilson 
Edinburgh Napier University Edinburgh EH10 5DT, Scotland, U.K. 

B0318 (Abstract only, published elsewhere) .................................................................. 68 

Optimization of ultrasonic-assisted electroless plating process for Ni-YSZ anode 
fabrication for SOFCs 

Juhyun Kang (1), Hoyong Shin (1), Kunho Lee (1), Joongmyeon Bae (1) 
(1) Korea Advanced Institute of Science and Technology (KAIST) 
KAIST 291, Daehak-ro, Yuseong-gu, Daejeon/Republic of Korea 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 26/55   

  

 
 
B0319 (Abstract only, published elsewhere) .................................................................. 69 

Micro-structured, Multi-channel Hollow Fibers for Micro-tubular Solid Oxide Fuel 
Cells (MT-SOFCs) 

Tao Li (1), Xuekun Lu (2), Paul Shearing (2), Kang Li* (1) 
(1) Department of Chemical Engineering, Imperial College London, London SW7 2AZ 
(2) Electrochemical Innovation Lab, Department of Chemical Engineering, University College 
London, London, WC1E 7JE 

B0320 (Abstract only, published elsewhere) .................................................................. 70 
Prospect of Electrochemical Deposition Technique for Fuel Cell and Electrolysis 
Cell Applications 

Mark K. King Jr.(1), Nik S. Jindal (1), Prabhakar Singh (2), Manoj K. Mahapatra, (1)* 
(1) Department of Materials Science and Engineering, University of Alabama at Birmingham, 
Birmingham, Alabama- 35294 
(2) Center for Clean Energy Engineering, Materials Science and Engineering, University of 
Connecticut, Storrs, Connecticut - 06269 

B0321 ................................................................................................................................... 71 

Scalable synthetic method for IT-SOFCs compounds 

A. Wain, A. Morán-Ruiz, K. Vidal, A. Larrañaga, M. I. Arriortua 
Universidad del País Vasco/ Euskal Herriko Unibertsitatea (UPV/EHU). Facultad de Ciencia y 
Tecnología. Sarriena s/n, E-48940 Leioa, Spain 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 27/55   

  

 

Chapter 06 - Sessions B05: Lifetime: Materials and cells 
A08: Lifetime: Cells and stacks 
A11: Lifetime: Stacks and systems 

 
 
 
Content  Page B05, A08, A11 - ..  
 

B0501 ..................................................................................................................................... 8 
Quantitative review of degradation and lifetime of solid oxide cells and stacks 

Theis L. Skafte (1,2), Johan Hjelm (2), Peter Blennow (1), Christopher Graves (2) 
(1) Haldor Topsoe A/S 
Haldor Topsøes Allé 1, 2800 Kgs. Lyngby/Denmark 
(2) Department of Energy Conversion and Storage, Technical University of Denmark 
Risø campus, Frederiksborgvej 399, 4000 Roskilde/Denmark 

B0502 (Abstract only, published elsewhere) .................................................................. 27 

Electrochemical Analysis of Sulfur Poisoning in Ni/8YSZ Cermet Anodes 

Sebastian Dierickx, André Weber and Ellen Ivers-Tiffée 
Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT), Adenauerring 
20b, D-76131 Karlsruhe/Germany 

B0503 (Abstract only, published elsewhere) .................................................................. 28 
Phase decomposition of La2NiO4+δ under  Cr-and Si-poisoning conditions 

N. Schrödl (1), A. Egger (1), E. Bucher (1), C. Gspan (2), T. Höschen (3), F. Hofer (2) 
W. Sitte (1) 

(1) Chair of Physical Chemistry, Montanuniversitaet Leoben, Franz-Josef-Straße 18, 8700 Leoben, 
Austria 
(2) Institute for Electron Microscopy and Nanoanalysis (FELMI), Graz University of Technology & 
Graz Centre for Electron Microscopy (ZFE) 
Steyrergasse 17, 8010 Graz, Austria 
(3) Max Planck Institute for Plasma Physics, Boltzmannstraße 2, 85748 Garching, Germany 

B0504 ................................................................................................................................... 29 
Evaluation of the effect of sulfur poisoning on the performance of Ni/CGO based 
SOFC anodes 

Matthias Riegraf (1), Vitaliy Yurkiv (1), Rémi Costa (1), Günter Schiller (1), Andreas 
Mai (2), K. Andreas Friedrich (1) 

(1) German Aerospace Center (DLR) 
Pfaffenwaldring 38-40, GER-70569 Stuttgart 
(2) Hexis Limited 
Zum Park 5, CH-8404 Winterthur 

B0507 (Abstract only, published elsewhere) .................................................................. 35 
Sulfur-Tolerance of Ceria-based Anodes 

André Weber (1), Thorsten Dickel (1) and Ellen Ivers-Tiffée (1) 
(1) Institute for Applied Materials (IAM-WET) Karlsruhe Institute of Technology (KIT), D-76131 
Karlsruhe, Germany 

B0508 (Abstract only, published elsewhere) .................................................................. 36 

Carbon removal from the fuel electrode of ASC-SOFC and regeneration of the cell 
performance 

Vanja Subotić (1), Christoph Schluckner (1), Bernhard Stoeckl (1), Hartmuth 
Schroettner (2), Christoph Hochenauer (1) 

(1) Institute of Thermal Engineering, Graz University of Technology 
Inffeldgasse 25b/4, 8010 Graz, Austria 
(2) Institute for Electron Microscopy and Nanoanalysis of the TU Graz (FELMI), Graz University of 
Technology, Steyrergasse 17, 8010 Graz, Austria 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-06_EFCF-2016-Sessions-B05-A08-A11_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-06_EFCF-2016-Sessions-B05-A08-A11_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-06_EFCF-2016-Sessions-B05-A08-A11_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 28/55   

  

 
B0509 ................................................................................................................................... 37 

Quantitative correlation of Cr-deposition from the gas phase with chemical origin 
of electrolytes in SOFCs 

Xiaomei Zhang, Yushan Hou, Elena Konysheva 
Department of Chemistry, Xi'an Jiaotong-Liverpool University 
111 Ren’ai Road, Suzhou, 215123 China 

B0510 (Abstract only, published elsewhere) .................................................................. 44 

New challenges for steel interconnects: lower temperature and dual atmosphere 
effect 

Patrik Alnegren, Mohammad Sattari, Jan-Erik Svensson, Jan Froitzheim 
Energy and Materials, Chalmers University of Technology 
Kemivägen 10, 41296 Gothenburg, Sweden 

B0511 (Abstract only, published elsewhere) .................................................................. 45 

Assessment of limiting steps and degradation processes of an advanced metals 
supported cell with LST based anode 

Vitaliy Yurkiv (1), Laurent Dessemond (2,3), Feng Han (1), Patric Szabo (1), Robert 
Semerad (4), Rémi Costa (1) 

(1) German Aerospace Center (DLR) 
Pfaffenwaldring 38-40, GER-70569 Stuttgart 
(2) Université Grenoble Alpes, Laboratoire d’Electrochimie et de Physico-Chimie des Matériaux et 
des Interfaces, FR-38000 Grenoble 
(3) CNRS, Laboratoire d’Electrochimie et de Physico-Chimie des Matériaux et des Interfaces, FR-
38000 Grenoble 
(4) Ceraco Ceramic Coating GmbH 
Rote-Kreuz-Str. 8, GER-85737 Ismaning 

B0512 ................................................................................................................................... 46 
The effect of polarization on SOFC seal ageing 

Stéphane Poitel (1,3), Yannik Antonnetti (2), Zacharie Wuillemin (2),  Jan Van Herle 
(1), Cécile Hébert (3) 

(1) SCI-STI-JVH FUELMAT Group, Faculty of Engineering Sciences (STI), Ecole Polytechnique 
Fédérale de Lausanne (EPFL), CH-1951 Sion, Switzerland. 
(2) SOLIDpower, CH-1400 Yverdon-Les-Bains 
(3) Interdisciplinary Centre for Electron Microscopy (CIME), Ecole Polytechnique Fédérale de 
Lausanne (EPFL), CH-1015 Lausanne, Switzerland 

B0513 ................................................................................................................................... 56 
Evolution of oxidation of SOFC interconnect alloys in dry and wet air 

Manuel Bianco, Maxime Auchlin, Stefan Diethelm, Jan Van herle 
FUELMAT group, École Polytechnique Fédérale de Lausanne 
17 Rue de l’Industrie, CH-1950 Sion 

B0514 ................................................................................................................................... 66 

Experiments on metal-Glass-metal samples simulating the fuel inlet/outlet 
manifolds in SOFC stacks 

Paolo Piccardo (1,2), Maria Paola Carpanese (3), Andrea Pecunia (1), Roberto 
Spotorno (1,2), Simone Anelli (1) 

(1) Laboratory of Metallurgy and Materials, DCCI, University of Genoa, Genoa, Italy 
(2) Institute for Energetics and Interphases, National Council of Research, Genoa, Italy 
(3) Dept. of Civil, Chemical and Environmental Engineering, University of Genoa, Genoa, Italy 

B0515 (Abstract only, published elsewhere) .................................................................. 72 
Silver as a current collector for SOFC 

Artur J. Majewski, Aman Dhir 
School of Chemical Engineering 
University of Birmingham 
B15 2TT Birmingham, UK 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 29/55   

  

 
B0516 (Abstract only, published elsewhere) .................................................................. 73 

Improvement of interface between electrolyte and electrodes in solid oxide 
electrolysis cell 

Nikolai Trofimenko, Mihails Kusnezoff, Alexander Michaelis 
Fraunhofer Institute for Ceramic Technologies and Systems 
Winterbergstrasse 28, 01277 Dresden, Germany 

B0517 (Abstract only, published elsewhere) .................................................................. 74 

Local Evolution of Three-dimensional Microstructure of Ni-YSZ Anode in Solid 
Oxide Fuel Cell Stack after Long-term Operation 

Grzegorz Brus (1), Hiroshi Iwai (2), Yuki Otani (2) Motohiro Saito (2), Hideo Yoshida 
(2), Janusz S. Szmyd (1) 

(1) AGH University of Science and Technology, Faculty of Energy and Fuels, Dept. of Fundamental 
Research in Energy Engineering, Krakow, Poland 
(2) Kyoto University, Department of Aeronautics and Astronautics, Kyoto, Japan 

B0518 ................................................................................................................................... 75 

Fuel heterogeneity in solid oxide carbon fuel cells: according to the internal 
gasification of carbon 

Hansaem Jang (1), Youngeun Park (1), Jaeyoung Lee (1,2) 
(1) Electrochemical Reaction and Technology Laboratory,  School of Environmental Science and 
Engineering,  Gwangju Institute of Science and Technology (GIST), Gwangju 61005, South Korea 
(2) Ertl Center for Electrochemistry and Catalysis,  Research Institute for Solar and Sustainable 
Energies,  GIST, Gwangju 61005, South Korea 

B0519 (Abstract only)......................................................................................................... 81 
Anomalous Shrinkage of Ni-YSZ Cermet during Low Temperature Oxidation 

Keiji Yashiro, Fei Zhao, Shinichi Hashimoto and Tatsuya Kawada 
Graduate School of Environmental Studies, Tohoku University 
6-6-01 Aramakiaoba, Aoba-ku 
9808579 Sendai / Japan 

B0520 ................................................................................................................................... 82 
Time-dependent Degradation of Nickel-infiltrated ScSZ Anodes 

Jingyi Chen (1), Xin Wang (1), Enrique Ruiz-Trejo (2), Alan Atkinson (1), Nigel P 
Brandon (2) 

(1) Imperial College London 
Department of Materials 
SW7 2AZ London/United Kingdom 
(2) Imperial College London 
Department of Earth Science and Engineering 
SW7 2AZ London/United Kingdom 

B0521 ................................................................................................................................... 93 
Impact of redox cycling on microstructure related properties of Ni-YSZ Solid 
Oxide Fuel Cell anodes 

Bowen Song, Enrique Ruiz-Trejo, Zhangwei Chen, Kristina Maria Kareh, Farid Tariq 
and Nigel P Brandon 

Department of Earth Science and Engineering 
Imperial College London 
SW7 2AZ London, UK 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 30/55   

  

 
A0801 ................................................................................................................................. 101 

20 000 Hours Steam Electrolysis with Solid Oxide Cell Technology 

Annabelle Brisse, Josef Schefold, Julian Dailly 
European Institute for Energy Research (EIFER) 
Emmy-Noether-Str. 11, D-76131 Karlsruhe, Germany 

A0802 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ..................... 116 

Post-test analysis on a Solid Oxide Cell stack operated for 10700 hours in steam 
electrolysis mode 

Giorgio Rinaldi (1), Stefan Diethelm (1), Pierre Burdet (1), Emad Oveisi (1), Jan Van 
herle (1), Dario Montinaro (2), Qingxi Fu (3), Annabelle Brisse (3) 

(1) École polytechnique fédérale de Lausanne Valais/Wallis, 
Rue de l’Industrie 17, Sion 1950, Switzerland 
(2) SOLIDpower 
Viale Trento 115, Mezzolombardo 38017, Italy 
(3) European Institute for Energy Research (EIFER) 
Emmy-Noether-Strasse 11, D-76131 Karlsruhe, Germany 

A0803 (Abstract only, published elsewhere) ................................................................ 117 

Degradation analysis of an SOEC stack operated for more than 10,000 h 
Qingping Fang, Ludger Blum, Norbert H. Menzler 

Forschungszentrum Jülich GmbH 
Institute of Energy and Climate Research 
Wilhelm-Johnen-Straße 
D-52428 Jülich / Germany 

A0804  ................................................................................................................................ 118 
Long-term operation of a solid oxide cell stack for co-electrolysis of steam and 
CO2 

Karsten Agersted (1), Ming Chen (1), Peter Blennow (2), Rainer Küngas (2), Peter 
Vang Hendriksen (1) 

(1) Department of Energy Conversion and Storage, Technical University of Denmark, 
Frederiksborgvej 399, DK-4000 Roskilde/Denmark 
(2) Haldor Topsoe A/S, Haldor Topsøes Allé 1, DK-2800 Kgs. Lyngby/Denmark 

A0807 (Abstract only, published elsewhere) ................................................................ 130 

Cr Poisoning of (La,Sr)(Co,Fe)O3-δ SOFC Cathodes at the Micrometre to 
Nanometre Scale 

Na Ni (1), Samuel Cooper (1), Stephen Skinner (1), Robert Williams (2), David W. 
McComb (2) 

(1) Imperial College London, Exhibition road, SW7 2AZ London UK 
(2) Center for Electron Microscopy and Analysis, Ohio State University, 1305 Kinnear Road, 
Columbus, OH 43212, USA 

A0808 ................................................................................................................................. 131 

SOFC Operation on Biogas: Impurity Threshold Levels 

Hossein Madi (1), Christian Ludwig (2) and Jan Van herle (1) 
(1) FUELMAT Group, Faculty of Engineering Sciences (STI), Ecole Polytechnique Fédérale de 
Lausanne (EPFL), CH-1015 Lausanne, Switzerland 
(2) Paul Scherrer Institut, General Energy Research Department, Bioenergy and Catalysis 
Laboratory, CH-5232 Villigen PSI 

A0809 (Abstract only, published elsewhere) ................................................................ 138 

La2NiO4+δ as SOEC anode material 
Andreas Egger, Nina Schrödl and Werner Sitte 

Montanuniversitaet Leoben, Chair of Physical Chemistry 
Franz-Josef-Straße 18, 8700 Leoben, Austria 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 31/55   

  

 
A0810 (Abstract only, published elsewhere) ................................................................ 139 

Chromium and silicon poisoning of La0.6Sr0.4CoO3-δ IT-SOFC cathodes at 800°C 

E. Bucher (1), N. Schrödl (1), C. Gspan (2), T. Höschen (3), F. Hofer (2), W. Sitte (1) 
(1) Chair of Physical Chemistry, Montanuniversitaet Leoben, Franz-Josef-Straße 18, A-8700 
Leoben/Austria 
(2) Institute for Electron Microscopy and Nanoanalysis (FELMI), Graz University of Technology & 
Graz Center for Electron Microscopy (ZFE), Austrian Cooperative Research (ACR), Steyrergasse 
17, A-8010 Graz/Austria 
(3) Max Planck Institute for Plasma Physics, Boltzmannstraße 2, D-85748 Garching/Germany 

A0812 (Published in EFCF Special Issue Series, www.EFCF.com/Lib) ..................... 140 

Study of variables for accelerating lifetime testing of SOFCs 
Alexandra Ploner, Anke Hagen, Anne Hauch 

Technical University of Denmark 
Department of Energy Conversion and Storage 
Frederiksborgvej 399, DK-4000 Roskilde, Denmark 

A0813 (Abstract only, published elsewhere) ................................................................ 141 
SOFC Anode Protection Using Electrolysis Mode During Thermal Cycling 

Young Jin Kim, Seon Young Bae, Hyung-Tae Lim 
School of Materials Science and Engineering, Changwon National University 
20 Changwondaehak-ro, Changwon, Gyeongnam, South Korea 

A0814 ................................................................................................................................. 142 
Degradation analysis of SOFC performance 

Tohru Yamamoto, Kenji Yasumoto, Hiroshi Morita, Masahiro Yoshikawa, Yoshihiro 
Mugikura 

Central Research Institute of Electric Power Industry (CRIEPI) 
2-6-1 Nagasaka, Yokosuka, Kanagawa 240-0196/Japan 

A0815 ................................................................................................................................. 151 

Development of protective coatings on SOFC metallic interconnects fabricated by 
powder metallurgy 

V. Miguel-Pérez (1), M. Torrell (1)*, M. Morales (1), B. Colldeforns (1), A. Morata (1), 
M.C. Monterde (2), J.A. Calero (2), A. Tarancón (1) 

(1) IREC, Catalonia Institute for Energy Research, Dept of Advanced Materials for Energy 
Applications, Jardins de les Dones de Negre 1, Planta 2, 08930, Sant Adriá del Besós, Barcelona, 
Spain 
(2) AMES Carrer de Laureà Miró, 388, 08980 Sant Feliu de Llobregat, Barcelona 

A0816 (Abstract only, published elsewhere) ................................................................ 159 

Low carbon gases direct feeding to SOFC: operative strategies to reduce anode 
degradation 

Arianna Baldinelli (1), Linda Barelli (1), Gianni Bidini (1) 
(1) Università degli Studi di Perugia – Dipartimento di Ingegneria 
Via Duranti 93, 06125 Perugia, Italia 

A0817 ................................................................................................................................. 159 

Degradation of the SOFC anode by contaminants in biogenic gaseous fuels 
Michael Geis (1), Stephan Herrmann (1), Sebastian Fendt (1), Hartmut Spliethoff (1) 

(1) Institute for Energy Systems, Technische Universität München 
Boltzmannstr 15, 85748 Garching/Germany 

A0818 (Abstract only, published elsewhere) ................................................................ 169 

Mechanical properties of La0.6Sr0.4M0.1Fe0.9O3-δ (M: Co and Ni) perovskites as 
electrode material for SOFCs 

Ali Akbari-Fakhrabadi, Marcelo Orellana, Viviana Meruane 
Advanced Materials Laboratory, Department of Mechanical Engineering, 
University of Chile 
Beauchef 851, Santiago, Chile 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 32/55   

  

 
A1101 ................................................................................................................................. 170 

Post-Test Analysis of a Solid Oxide Fuel Cell Stack Operated for 35,000h 

Norbert H. Menzler (1), Peter Batfalsky (2), Alexander Beez (1), Ludger Blum (1), 
Sonja-Michaela Groß-Barsnick (2), Leszek Niewolak (1), Willem J. Quadakkers (1), 
Robert Vaßen (1) 

(1) Forschungszentrum Jülich GmbH, Institute of Energy and Climate Research (IEK) 
Wilhelm-Johnen Str., D-52425 Jülich, Germany 
(2) Forschungszentrum Jülich GmbH, Central Institute for Engineering, Electronics and Analytics 
(ZEA) 
Wilhelm-Johnen Str., D-52425 Jülich, Germany 

A1102 ................................................................................................................................. 178 

Understanding lifetime limitations in the Topsoe Stack Platform using modeling 
and post mortem analysis 

Peter Blennow, Jeppe Rass-Hansen, Thomas Heiredal-Clausen, Rainer Küngas, 
Tobias Holt Nørby, Søren Primdahl 

Haldor Topsoe A/S, Haldor Topsøes Allé 1, DK-2800 Kgs. Lyngby / Denmark 
A1103 (Abstract only, published elsewhere) ................................................................ 185 

Understanding of SOEC Degradation Processes by means of a Systematic 
Parameter Study 

Michael P. Hoerlein, Vitaliy Yurkiv, Günter Schiller, K. Andreas Friedrich 
German Aerospace Center (DLR) 
Institute of Engineering Thermodynamics 
Pfaffenwaldring 38-40, 70569 Stuttgart, Germany 

A1104 ................................................................................................................................. 185 
Durability assessment of SOFC stacks with several types of structures for thermal 
cycles during their lifetimes on residential use 

Koki Sato (1), Takaaki Somekawa (1), Toru Hatae (1), Shinji Amaha (1), Yoshio 
Matsuzaki (1), Masahiro Yoshikawa (2), Yoshihiro Mugikura (2), Hiroshi Sumi (3), 
Makoto Ohmori (4), Harumi Yokokawa (5) 

(1) Tokyo Gas Co., Ltd. 
3-13-1, Minamisenju, Arakawa-ku, TOKYO, JAPAN 
(2) Central Research Institute of Electric Power Industry 
(3) NGK SPARK PLUG CO., LTD. 
(4) NGK INSULATORS, LTD. 
(5) The University of Tokyo 

A1107 (Abstract only, published elsewhere) ................................................................ 194 

Performance Modelling of anode supported cells on a SOFC stack layer level 
Helge Geisler (1)*, Jochen Joos (1), André Weber (1) and Ellen Ivers-Tiffée (1) 

(1) Institute for Applied Materials (IAM-WET) Karlsruhe Institute of Technology (KIT), D-76131 
Karlsruhe, Germany 

A1108 (Abstract only, published elsewhere) ................................................................ 195 
An environmental and energetic performance assessment of an integrated power-
to-gas concept system 

Dimitrios Giannopoulos* (1), Marianna Stamatiadou (1), Manuel Gruber (2), Maria 
Founti (1), Dimosthenis Trimis (2) 

(1) Laboratory of Heterogeneous Mixtures and Combustion Systems, Thermal Engineering Section, 
School of Mechanical Engineering, National Technical University of Athens, Athens, Greece 
(2) Karlsruhe Institute of Technology, Engler-Bunte-Institute, Karlsruhe, Germany 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 33/55   

  

 

Chapter 07 - Session  B06: Electrolytes, interconnects, seals 
 
 
 
Content  Page B06 - ..  
 

B0601 ..................................................................................................................................... 7 

Usage of Ceria for Solid Oxide Electrochemical Cells 
Hirofumi Sumi (1), Eisaku Suda (2), Masashi Mori (3) 

(1) National Institute of Advanced Industrial Science and Technology (AIST) 
2266-98, Anagahora, Simo-shidami, Moriyama-ku, Nagoya 463-8560 / Japan 
(2) Anan Kasei Co., Ltd. 
210-51, Ogata-cho, Anan, Tokushima 774-0022 / Japan 
(3) Central Research Institute of Electric Power Industry (CRIEPI) 
2-6-1, Nagasaka, Yokosuka, Kanagawa 240-0196 / Japan 

B0602 ................................................................................................................................... 16 

Intermediate temperature proton conducting fuel cells for transportation 
applications 

S. Elango Elangovan (1), Dennis Larsen (1), Cortney Kreller (2), Mahlon Wilson (2), 
Yu Seung Kim (2), Kwan Soo Lee (2), Rangachari Mukundan (2), Nilesh Dale (3) 

(1) Ceramatec, Inc., 2425 South 900 West, Salt Lake City, UT 84119-1517, USA 
(2) Los Alamos National Laboratory, Los Alamos, NM 87545, USA 
(3) Nissan Technical Center, Farmington Hills, MI 48331, USA 

B0603 ................................................................................................................................... 24 
Thin film perovskite coatings and their application for SOFC ferritic steel 
interconnects 

Stefano Frangini (1), Andrea Masi (1,2), Manuel Bianco (3), Jong-Eun Hong (4), 
Maurizio Carlini (2), Jan Van Herle (3), Robert Steinberger-Wilckens (4) 

(1) ENEA CR Casaccia, Via Anguillarese 301 00123 Rome, Italy 
(2) DAFNE, University of Tuscia, via San Camillo de Lellis snc 01100 Viterbo, Italy 
(3) FUELMAT Group, Inst. Mech. Eng., Ecole Polytechnique Fédérale de Lausanne Valais (EPFL 
Valais), CH-1950 Sion, Switzerland 
(4) Centre for Fuel Cell and Hydrogen Research, School of Chemical Engineering, University of 
Birmingham, Edgbaston, Birmingham, B15 2TT, UK 

B0604 (Abstract only, published elsewhere) .................................................................. 32 
Effect of temperature on the oxidation and Cr evaporation behavior of Co and 
Ce/Co coated steel 

Hannes Falk-Windisch, Julien Claquesin, Jan-Erik Svensson, Jan Froitzheim 
Chalmers University of Technology, Energy and Materials 
Kemivägen 10, SE-41296 Gothenburg / Sweden 

B0605 ................................................................................................................................... 33 
Benchmarking Protective Coatings for SOFC ferritic steel interconnects – The 
SCORED 2:0 Project 

Robert Steinberger-Wilckens (1), Shicai Yang (2), Kevin Cooke (2), Johan Tallgren 
(3), Olli Himanen (3), Stefano Frangini (4), Andrea Masi (4,5), Manuel Bianco (6), Jan 
Van herle (6), Jong-Eun Hong (1), Melissa Oum (1), Francesco Bozza (7), Alessandro 
Delai (8) 

(1) Centre for Fuel Cell and Hydrogen Research, School of Chemical Engineering, University of 
Birmingham, Edgbaston, Birmingham, B15 2TT, UK 
(2) Teer Coatings Ltd, Miba Coating, Berry Hill Industrial Estate, Droitwich WR9 9AS, UK 
(3) VTT Technical Research Centre, Fuel Cells, P.O. Box 1000, 02044 Espoo, Finland 
(4) ENEA CR Casaccia, Via Anguillarese 301, 00123 Rome, Italy 
(5) DAFNE, University of Tuscia, via San Camillo de Lellis snc, 01100 Viterbo, Italy 
(6) FUELMAT Group, EPFL, Valais (EPFL Valais), 1950 Sion, Switzerland 
(7) Turbocoating S.p.a., 43040 Rubbiano di Solignano (PR), Italy 
(8) SOLIDpower S.p.a., Via Trento 115/117, 38017 Mezzolombardo, Italy 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-07_EFCF-2016-Session-B06_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 34/55   

  

B0606 ................................................................................................................................... 43 
Glass ceramic sealants for CFY based SOFC 

Jochen Schilm (1), Axel Rost (1), Mihails Kusnezoff (1), Alexander Michaelis (1) 
(1) Fraunhofer IKTS. 
Winterbergstr. 28, 01277 Dresden, Germany 
Jochen.schilm@ikts.fraunhofer.de 

B0607 (Abstract only)......................................................................................................... 53 

Hee Lak Lee (1), Hyeong Cheol Shin (1), Ji Haeng Yu (2), Su Jeong Lee (2), Kyoung 
Tae Lim (1)* 

(1) KCeraCell Co., Ltd. 
Dabok-ro 465-9, Geumsan-gun, Chungcheongnam-do 312923, Republic of Korea 
(2) Korea Institute of Energy Research (KIER) 
Gajeong-ro 152, Daejeon 34129, Republic of Korea 

B0608 (see B0603) .............................................................................................................. 54 
B0609 (Abstract only, published elsewhere) .................................................................. 55 

Mechanical stability aspects of SOFC sealants 
Jianping Wei, Goran Pećanac, Sonja M. Gross-Barsnick, Dirk Federmann, Jürgen 
Malzbender 

Forschungszentrum Jülich GmbH 
Wilhelm-Johnen-Straße 
52428 Jülich, Germany 

B0610 (Abstract only, published elsewhere) .................................................................. 55 
A combined microstructural and ionic conductivity study of multiple aliovalent 
doping in ceria electrolytes 

Alice V. Coles-Aldridge, Richard T. Baker* 
School of Chemistry, University of St. Andrews 
North Haugh, St Andrews, Fife, KY16 9ST, United Kingdom 

B0611 (Abstract only, published elsewhere) .................................................................. 57 

On the Lifetime of Coated Ferritic Steels used as SOFC interconnects 
Rakshith Sachitanand, Maria Nikumaa, Sead Canovic, Jan-Erik Svensson, Jan 
Froitzheim 

Department of Chemistry and Chemical Engineering 
Chalmers University of 
Technology 
41279 Gothenburg, Sweden 

B0612 ................................................................................................................................... 58 

Densification of Cerium Pyrophosphate-Polystyrene Composite as Electrolytes of 
PCFCs 

Jae-Woon Hong, Ha-Ni Im, In-Ho Kim, Sun-Ju Song 
Ionics Laboratory, School of Materials Science and Engineering 
Chonnam National University, Gwang-Ju 61186, Republic of Korea 

B0613 (Abstract only, published elsewhere) .................................................................. 65 

Nitriding influence on SOFC ferritic steel interconnects 

Manuel Bianco (1), Shicai Yang (2), Johan Tallgren (3), Jong-Eun Hong (4), Olli 
Himanen (3), Kevin Cooke (2), Robert Steinberger-Wilckens (4), Jan Van herle (1) 

(1) FUELMAT group, École Polytechnique Fédérale de Lausanne 
17 Rue de l’industrie, CH-1950 Sion 
(2) Teer Coatings Ltd, Miba Coating Group 
Berry Hill Industrial Estate, Droitwich WR9 9AS, UK 
(3) VTT Technical Research Centre of Finland Ltd, Fuel Cells, 
P.O. Box 1000, FI-02044, Finland 
(4) School of Chemical Engineering, College of Engineering and Physical Sciences University of 
Birmingham, Edgbaston B15 2TT, UK 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 35/55   

  

 
B0614 (Abstract only)......................................................................................................... 66 

Precoated EN 1.4622 and EN 1.4509 For  SOFC Interconnect Steel 
Mats W Lundberg, Robert Berger, Jörgen Westlinder 

AB Sandvik Materials Technology 
SFFY (4371) 
SE-811 81 Sandviken / Sweden 

B0615 ................................................................................................................................... 67 
Charge and Mass Transport Properties of BaCe0.9Y0.1O3-δ 

Ha-Ni Im, Dae-Kwang Lim, Jae-Woon Hong, In-Ho Kim, and Sun-Ju Song 
Ionics Laboratory, School of Materials Science and Engineering 
Chonnam National University, Gwang-Ju 61186, Republic of Korea 

B0616 ................................................................................................................................... 74 
Characterization of Porous Stainless Steel 430L for Low Temperatures Solid 
Oxide Fuel Cell Application 

Kyung Sil Chung, Lingyi Gu, Sannan Toor, Eric Croiset 
Chemical Engineering, University of Waterloo 
200 University Ave West Waterloo 
Ontario N2J 3G1/Canada 

B0618 ................................................................................................................................... 82 

Electrical interconnect based on AISI 430 stainless steel coated with recycled 
cobalt from spent Li-ion batteries 

Eric Marsalha Garcia (1), Hosane Aparecida Taroco (1), Rubens Moreira de Almeida 
(2), Antonio de Padua Lima Fernandes (2), Rosana Zacarias Domingues (2), Tulio 
Matencio (2) 

(1) Federal University of São João del Rei 
188 Sétimo Moreira Martins, Sete Lagoas/Minas Gerais - Brazil 
(2) Federal University of Minas Gerais-Departamento de Química AV. Antonio Carlos, 6627 - 
Pampulha - Belo Horizonte Cep: 31270-901 Minas Gerais- Brazil 

B0619 ................................................................................................................................... 86 
Comparison of different manganese-cobalt-iron spinel protective coatings for 
SOFC interconnects 

Johan Tallgren (1), Manuel Bianco (2), Jyrki Mikkola (1), Olli Himanen (1), Markus 
Rautanen (1), Jari Kiviaho (1), Jan Van herle (2) 

(1) VTT Technical Research Centre of Finland Ltd, Fuel Cells  P.O. Box 1000, Espoo, FI-02044, 
Finland 
(2) FUELMAT group, École Polytechnique Fédérale de Lausanne (EPFL),  17 Rue de l’industrie, 
CH-1950 Sion, Switzerland 

B0620 ................................................................................................................................... 97 
La-Fe Perovskite Thin Film Coatings of Ferritic Stainless Steels by Surface 
Chemical Conversion: Dual Atmosphere Oxidation Testing 

Andrea Masi (1,2), Davide Pumiglia (1,2), Maurizio Carlini (2), Amedeo Masci (1), 
Stephen McPhail (1), Stefano Frangini (1) 

(1) ENEA CR Casaccia, Via Anguillarese 301 00123 Rome, (Italy) 
(2) DAFNE, University of Tuscia, via San Camillo de Lellis snc 01100 Viterbo, (Italy) 

B0621 ................................................................................................................................. 105 

Insight of Reactive Sintering in Manganese Cobalt Spinel Oxide of Protective 
Layer for Solid Oxide Fuel Cell Metallic Interconnects 

Jong-Eun Hong (1), Andrea Masi (1, 2), Manuel Bianco (3), Jan Van herle (3), Robert 
Steinberger-Wilckens (1) 

(1) Centre for Hydrogen and Fuel Cell Research, School of Chemical Engineering, University of 
Birmingham, Edgbaston, Birmingham, B15 2TT, UK 
(2) DAFNE, University of Tuscia, Via San Camillo de Lellis snc, 01100 Viterbo, Italy 
(3) FUELMAT Group, Inst. Mech. Eng., Ecole Polytechnique Fédérale de Lausanne Valais (EPFL 
Valais), CH-1950 Sion, Switzerland 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 36/55   

  

 
B0623 (Abstract only, published elsewhere) ................................................................ 109 

High performance ceria-carbonate composite electrolytes for low temperature 
hybrid fuel cells 

Ieeba Khan (1), Muhammad Imran Asghar (2), Peter D. Lund (2), Suddhasatwa Basu 
(1) 

(1) Department of Chemical Engineering, Indian Institute of Technology, New Delhi-110016, India 
(2) Department of Applied Physics, Aalto University, P. O. Box 15100, 00076, Finland 

B0624 (Abstract only)....................................................................................................... 109 

Fabrication of MS-SOFC by Electrophoretic Deposition Technique and its 
Characterization 

Shambhu Nath Maity, Debasish Das, Biswajoy Bagchi, Rejendra N. Basu* 
Fuel Cell & Battery Division 
CSIR-Central Glass and Ceramic Research Institute, Kolkata 700032, India 

B0625 (Abstract only)....................................................................................................... 111 

Synthesis and studies of BaCe0.7Zr0.1Y0.1Pr0.1O3- perovskite material for IT-SOFCs 

Shahzad Hossain, Juliana Hj Zaini, Abul Kalam Azad 
Faculty of Integrated Technologies 
Universiti Brunei Darussalam, Jalan Tungku Link, Gadong BE 1410, Brunei Darussalam 

B0626 ................................................................................................................................. 113 

Composite Nd0.1Ce0.9O1.9 - BaZr0.1Ce0.7Y0.2-xYbxO3 electrolytes for intermediate 
temperature-solid oxide fuel cells 

Ka-Young Park (1), Jun-Young Park (1) 
(1) Department of Nanotechnology and Advanced Materials Engineering, Sejong University 
209 Neungdong-ro, Gwangjin-gu, Seoul, 143-747 

B0627 (Abstract only, published elsewhere) ................................................................ 120 
Joint strength of an SOFC glass-ceramic sealant with LSM-coated metallic 
interconnect 

Chih-Kuang Lin (1), Fan-Lin Hou (1), Atsushi Sugeta (2), Hiroyuki Akebono (2), Szu-
Han Wu (3), Peng Yang (3) 

(1) Department of Mechanical Engineering, National Central University, Jhong-Li 32001, Taiwan 
(2) Department of Mechanical Science and Engineering, Hiroshima University, Hiroshima 739-8527, 
Japan 
(3) Nuclear Fuels and Materials Division, Institute of Nuclear Energy Research, Lung-Tan 32546, 
Taiwan 

B0628 ................................................................................................................................. 121 
Nanoindentation of La-Fe Oxide Perovskite Thin Films for Solid Oxide Fuel Cells 
Steel Interconnects: First Findings 

Andrea Masi (1,2), Ivan Davoli (3), Massimiliano Lucci (3), Maurizio Carlini (2), 
Amedeo Masci (1), Stephen McPhail (1), Stefano Frangini (1) 

(1) ENEA CR Casaccia, Via Anguillarese 301, 00123 Roma, (Italy) 
(2) DAFNE, University of Tuscia, via San Camillo de Lellis snc, 01100 Viterbo, (Italy) 
(3) Department of Physics, University of Rome Tor Vergata, Via della Ricerca Scientifica, 00133, 
Roma (Italy) 

B0629 ................................................................................................................................. 128 

Investigation of Advanced Cathode Contacting Solutions in SOFC 

Patric Szabo (1), Remi Costa (1), Manho Park (2), Bumsoo Kim (2), Insung Lee (3) 
(1) DLR e.V. 
Pfaffenwaldring 38-40, D-70569 Stuttgart/Germany 
(2) Alantum 
8F StarWood B/D, 5439-1, Sangdaewon, Seongnam/Korea 
(3) RIST 
67 Cheongamro, Namgu, Pohang 790-330, Gyeongbuk/Korea 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 37/55   

  

 
B0630 (Abstract only)....................................................................................................... 139 

Co-deposition of rare earths along with (Mn,Co)3O4 spinel as a protective coating 
for SOFC metallic interconnects 

Vinothini Venkatachalam (1), Sebastian Molin (1), Wolf-Ragnar Kiebach (1), Ming 
Chen (1), Peter Vang Hendriksen (1) 

(1) Department of Energy Conversion and Storage, Technical University of Denmark, Risø Campus, 
Frederiksborgvej 399, 4000 Roskilde, Denmark 

B0631 ................................................................................................................................. 141 

Cu-Fe substituted Mn-Co spinels by High Energy Ball Milling for interconnect 
coatings: insight on sintering properties 

Andrea Masi (1,2,3), Jong-Eun Hong (3), Robert Steinberger-Wilckens (3), Maurizio 
Carlini (2), Mariangela Bellusci (1), Franco Padella (1), Priscilla Reale (1) 

(1) ENEA C.R. Casaccia, Via Anguillarese 301 00123 Rome, Italy 
(2) DAFNE, University of Tuscia, via San Camillo de Lellis snc 01100 Viterbo, Italy 
(3) Centre for Fuel Cell and Hydrogen Research, School of Chemical Engineering, University of 
Birmingham, Edgbaston, Birmingham, B15 2TT, UK 

B0632 ................................................................................................................................. 150 

Electrolyte supported cells with thin electrolytes 

Hendrik Pöpke, Franz-Martin Fuchs 
Kerafol GmbH 
Koppe-Platz 1 
D-92676 Eschenbach i. d. Opf. 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 38/55   

  

 

Chapter 08 - Sessions  B08: Modelling, validation & optimisation:  
    Cell & stack 
B11: Modelling, validation & optimisation: 
       System 

 
 
 
Content  Page B08, B11 - ..  
 

B0801 (Abstract only, published elsewhere) .................................................................... 8 
Simulation of the electrochemical impedance response of SOFC anodes: from the 
microstructural reconstruction to the physically-based modelling 

Antonio Bertei, Enrique Ruiz-Trejo, Farid Tariq, Vladimir Yufit, Kristina Kareh, Nigel 
Brandon 

Department of Earth Science and Engineering, Imperial College London 
Prince Consort Road, SW7 2AZ London/United Kingdom 

B0802 (Abstract only, published elsewhere) .................................................................... 9 

Relaxation of stresses during reduction of anode supported SOFCs 

Henrik Lund Frandsen*, Christodoulos Chatzichristodoulou, Peter Stanley Jørgensen, 
Kawai Kwok, Peter Vang Hendriksen 

Technical University of Denmark 
Frederiksborgvej 399 
4000 Roskilde / Denmark 

B0803 (Abstract only, published elsewhere) .................................................................... 9 
Designing Porous Cathode Structures for SOFCs 

Jochen Joos (1)*, Helge Geisler (1), André Weber (1), Ellen Ivers-Tiffée (1) 
(1) Institute for Applied Materials (IAM-WET) Karlsruhe Institute of Technology (KIT), D-76131 
Karlsruhe, Germany 

B0804 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 11 
Dealing with fuel contaminants degradation in Ni-anode SOFCs 

Andrea Lanzini, Davide Papurello, Domenico Ferrero, Massimo Santarelli 
Energy Department, Politecnico di Torino 
Corso Duca degli Abruzzi 24, 10129 Torino, ITALY 

B0807 (Abstract only, published elsewhere) .................................................................. 12 
A steady state and dynamic 1-D model study of reversible solid oxide cells for 
energy storage 

Srikanth Santhanam (1), Marc P. Heddrich (1), K.A. Friedrich (1) 
(1) German Aerospace Centre (DLR), 
Institute of Engineering Thermodynamics 
Pfaffenwaldring 38-40, 70569, Stuttgart, Germany 

B0808 ................................................................................................................................... 13 

Analysis of temperature profiles in SOECs during startup and shutdown periods 

Filip Karas, Roman Kodým, Martin Paidar, Karel Bouzek 
University of Chemistry and Technology Prague 
Department of Inorganic Technology 
Technická 5, Praha 6 - Dejvice 
166 28, Czech Republic 

B0809 (Abstract only, published elsewhere) .................................................................. 22 

A Physical Model to Interpret Electrochemical Impedance Spectra for LSM-YSZ 
Composite Cathodes 

Aayan Banerjee (1), Olaf Deutschmann (1) 
(1) Karlsruhe Institute of Technology (KIT) 
Engesserstr. 20, 76131 Karlsruhe, Germany 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-08_EFCF-2016-Sessions-B08-B11_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-08_EFCF-2016-Sessions-B08-B11_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-08_EFCF-2016-Sessions-B08-B11_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-08_EFCF-2016-Sessions-B08-B11_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 39/55   

  

 
B0810 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 23 

Modelling of gas diffusion limitations in Ni/YSZ electrode material in CO2 and co-
electrolysis 

Jakob Dragsbæk Duhn (1), Anker Degn Jensen (1), Stig Wedel (1), Christian Wix (2) 
(1) DTU Chemical Engineering 
Søltofts Plads 229, 2800 Kgs. Lyngby/Denmark 
(2) Haldor Topsoe A/S; Haldor Topsøes Allé 1, 2800 Kgs. Lyngby/Denmark 

B0811 (Abstract only, published elsewhere) .................................................................. 24 

Evaluation of Solid Oxide Cell (SOC) performance and degradation: Combined 
experimental and modeling study 

Vitaliy Yurkiv, Michael P. Hoerlein, Günter Schiller, K. Andreas Friedrich 
German Aerospace Center (DLR) 
Institute of Engineering Thermodynamics 
Pfaffenwaldring 38-40, 70569 Stuttgart, Germany 

B0813 (Abstract only, published elsewhere) .................................................................. 25 

Nonlinear Model Predictive Control (NMPC) for SOFC 
Yousif Al-sagheer, Vikrant Venkataraman, Robert Steinberger-Wilckens 

Centre for Fuel Cell and Hydrogen Research 
School of Chemical Engineering 
The University of Birmingham, B15 2TT, UK 

B0815 ................................................................................................................................... 26 
FEA analysis and modelling of thermal stress in SOFCs 

Dr Harald Schlegl (1), Dr Richard Dawson (1) 
(1) Lancaster University Engineering Dept. 
Gillow Avenue, Lancaster LA1 4YW / United Kingdom 

B0816 ................................................................................................................................... 37 
Numerical investigation of fuel starvation effect 

at high current in novel planar SOFC design 
Tomasz Zinko, Paulina Pianko-Oprych, Zdzisław Jaworski 

Faculty of Chemical Technology and Engineering 
Institute of Chemical Engineering and Environmental Protection Processes 
West Pomeranian University of Technology, Szczecin 
al. Piastów 42, 71-065 Szczecin, Poland 

B0818 (Abstract only, published elsewhere) .................................................................. 44 
Numerical surface coverage condition analysis of a porous Ni/YSZ anode during 
internal reforming 

Christoph Schluckner, Vanja Subotić, Christoph Hochenauer 
Institute of Thermal Engineering, Graz University of Technology 
Inffeldgasse 25/B, 8010 Graz, Austria 

B0819 (Abstract only, published elsewhere) .................................................................. 46 

Geometric modeling of infiltrated solid oxide fuel cell electrodes with directional 
backbones 

Mehdi Tafazoli(1) ,Majid Baniassadi(2),Alireza Babaei(3) ,Mohsen Shakeri(1) 
(1) Department of Mechanical Engineering, Babol University of Technology, Babol, Iran 
(2) School of Mechanical Engineering, College of Engineering, University of Tehran, Tehran, Iran 
(3) School of Metallurgy and Materials Eng. College of Engineering, University of Tehran, Tehran, 
Iran 

B0820 ................................................................................................................................... 47 
Accuracy of the Numerically Computed Spatial Current and Temperature 
Variations in SOFCs 

Özgür Aydın (1), Hironori Nakajima (2), Tatsumi Kitahara (2) 
(1) Department of Hydrogen Energy Systems, Graduate School of Engineering, Kyushu University, 
ITO Campus, 744 Motooka, Nishi-ku, Fukuoka, 819-0395, Japan 
(2) Department of Mechanical Engineering, Kyushu University, ITO Campus, 744 Motooka, Nishi-ku, 
Fukuoka, 819-0395, Japan 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 40/55   

  

 
B0821 ................................................................................................................................... 58 

Evaluation of SOFC anode polarization characteristics with pillar-based YSZ 
structure 

Takaaki Shimura (1), Keisuke Nagato (2,3), Naoki Shikazono (1,4) 
(1) Institute of Industrial Science, The University of Tokyo; 
4-6-1 Komaba, Meguro-ku, Tokyo / Japan 
(2) Department of Mechanical Engineering, Graduate School of Engineering, 
The University of Tokyo; 
7-3-1 Hongo, Bunkyo-ku, Tokyo, Japan 
(3) JST PRESTO; 7 Gobancho, Chiyoda-ku, Tokyo, Japan 
(4) JST CREST; 7 Gobancho, Chiyoda-ku, Tokyo, Japan 

B0822 (Abstract only, published elsewhere) .................................................................. 66 

Local reacting environment within SOFC stacks examined by three-dimensional 
numerical simulations 

Sanghyeok Lee (1,2), Hyoungchul Kim (1), Kyung Joong Yoon (1), Ji-Won Son (1), 
Jong-Ho Lee (1), Byung-Kook Kim (1), Wonjoon Choi (2), Jongsup Hong (1),* 

(1) High-temperature Energy Materials Research Center Korea Institute of Science and Technology 
(KIST) 
Hwarangno 14-gil 5, Seongbuk-gu, Seoul 02792, South Korea 
(2) Department of Mechanical Engineering, Korea University 
Anamno 145, Seongbuk-gu, Seoul 02841, South Korea 

B0823 (Abstract only)......................................................................................................... 67 
Geometric characterisation and performance improvement of IT-SOFCs in highly 
efficient CHP systems 

Luca Mastropasqua (1), Stefano Campanari (1), Paolo Iora (2) 
(1) Department of Energy, Politecnico di Milano 
Via Lambruschini 4, 20156 Milano (IT) 
(2) Department of Mechanical and Industrial Engineering 
Università di Brescia 
Via Branze 38, 25123 Brescia (IT) 

B0824 (Abstract only, published elsewhere) .................................................................. 68 

3D simulation of a patterned LSM cathode considering reaction on LSM/pore 
double-phase boundary 

Takuma Miyamae, Hiroshi Iwai, Motohiro Saito, 
Masashi Kishimoto, Hideo Yoshida 

Department of Aeronautics and Astronautics, Kyoto University 
Nishikyo-ku, Kyoto 615-8540 JAPAN 

B0826 (Abstract only, published elsewhere) .................................................................. 68 

Numerical Evaluation of Direct Internal Reforming SOFC Operated with Biogas 
Tran Dang Long (1), Tran Quang Tuyen (2), Yusuke Shiratori (1,2) 

(1) Department of Hydrogen Energy Systems, Faculty of Engineering, 
(2) International Research Center for Hydrogen Energy, 
Kyushu University 
Motooka 744, Nishiku, Fukuoka, 819-0395, Japan 

B0827 (Abstract only)......................................................................................................... 70 

Harvesting Big Data in SOFC Short Stacks – A Step Beyond Contemporary 
Characterization Techniques 

Carlos Boigues Muñoz (1,2), Davide Pumiglia (1,3), Francesca Santoni (1,4), Stephen 
J. McPhail (1), Gabriele Comodi (2) 

(1) DTE-PCU-SPCT, ENEA C.R. Casaccia, Via Anguillarese 301, Rome 00123, Italy 
(2) Dipartimento di Ingegneria Industriale e Scienze Matematiche, Università Politecnica delle 
Marche, Via Brecce Bianche, Polo Montedago, Ancona 60131, Italy 
(3) DAFNE, Università degli Studi della Tuscia, Via S. Camilo de Lellis snc, Viterbo 
(4) Department of Science and Technology, Parthenope University, Naples 80143, Italy 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 41/55   

  

 
B0828 (Abstract only, published elsewhere) .................................................................. 71 

Numerical study on the SOFC characteristics variation with various internal 
reforming ratio 

Sanggyu Kang (1, 2), Youngduk Lee (1), Kook-Young Ahn (1,2), Jacob Brouwer (3) 
(1) Korea Institute of Machinery and Materials (KIMM) 
(2) University of Science and Technology (UST) 
(3) National Fuel Cell Research Center (NFCRC), UCI 

B1101 ................................................................................................................................... 72 

Efficient integration of SOFC and gasification system 
Stephan Herrmann (1), Manuel Jimenez Arreola (2), Michael Geis (1), Sebastian 
Fendt (1), Hartmut Spliethoff (1) 

(1) Lehrstuhl für Energiesysteme, Technische Universität München 
15 Boltzmannstrasse, DE-85748 Garching/Germany 
(2) Nanyang Technological University 
50 Nanyang Ave, 639798 Singapore/Republic of Singapore 

B1102 (Abstract only, published elsewhere) .................................................................. 83 

Dynamic behavior of the solid oxide fuel cell-engine hybrid system 

Sanggyu Kang (1, 2), Kanghun Lee (1), Keunwon Choi (1), Youngduk Lee (1), Kook-
Young Ahn (1,2) 

(1) Korea Institute of Machinery and Materials (KIMM); Gajeongbukro 156; Daejeon/Republic of 
Korea 
(2) University of Science and Technology (UST), Gajeongro 217; Daejeon/Republic of Korea 

B1103 ................................................................................................................................... 84 
A Thermodynamic Analysis of Integrated SOFC Cycles for Ships 

Lindert van Biert, Klaas Visser, Purushothaman V. Aravind 
3mE, Delft University of Technology, 
Leeghwaterstraat 39, 2628 CB, Delft, The Netherlands 

B1104  .................................................................................................................................. 96 
Power to Power efficiencies  based on a SOFC/SOEC reversible system 

A. Chatroux (1), S. Di Iorio (1), G. Roux (1), C. Bernard (1), J. Mougin (1),  M. 
Petitjean (1), M. Reytier (1) 

(1) CEA-Grenoble, LITEN 
17 rue des Martyrs, F-38054 Grenoble Cedex 9, FRANCE 

B1107 (Abstract only)....................................................................................................... 105 
Sensitivity analysis and optimization of solid oxide fuel cells: a review 

Seyedehmina Tonekabonimoghadam (1), Yashar S. Hajimolana (1,2), Mohammed 
Harun Chakrabarti (2), Jelle Nicolas Stam (3), Mohd Azlan Hussain (1), Nigel Brandon 
(3), Mohd Ali Hashim (1), P.V. Aravind (2) 

(1) Chemical Engineering Department 
Faculty of Engineering, University of Malaya 
50603, Kuala Lumpur, Malaysia 
(2) Process and Energy Department 
Delft University of Technology 
Leeghwaterstraat 44, CA Delft 2628, The Netherlands 
(3) Department of Earth Science and Engineering 
Imperial College London, South Kensington, London SW7 2AZ, UK 
Tel.: +60-172826199 

B1108  ................................................................................................................................ 106 

Development of the FlexPCFC: a Low-Cost Intermediate-Temperature Fuel-
Flexible Protonic Ceramic Fuel Cell 

Alexis Dubois (1), Kevin J. Albrecht (1), Chuancheng Duan (2), Jianhua Tong (3), 
Ryan O’Hayre (2), Robert J. Braun (1) 

(1) Department of Mechanical Engineering 
(2) Department of Materials & Metallurgical Engineering 
Colorado School of Mines 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 42/55   

  

1610 Illinois Street Golden CO USA 80401 
(3) Department of Materials Science and Engineering, Clemson University 

B1109 ................................................................................................................................. 114 

Gasifier, solid oxide fuel cell integrated systems for energy production from 
human waste 

Mayra Recalde, Theo Wousdtra, P.V. Aravind 
Process and Energy, Delft University of Technology 
Leeghwaterstraat 39, 2628 CA Delft, The Netherlands 

B1110 (Abstract only)....................................................................................................... 125 

Design and simulation of reversible solid oxide cell systems for energy storage 

Evan Reznicek (1), Robert Braun (1) 
(1) Department of Mechanical Engineering, Colorado School of Mines 
1610 Illinois Street, Golden, CO, USA, 80401 

B1111 ................................................................................................................................. 126 

Thermochemical and Kinetic Modelling of Chromium- Rich Alloys 
Mélissa Oum, Jong-Eun Hong, Robert Steinberger-Wilckens 

Centre for Fuel Cell & Hydrogen Research, School of Chemical Engineering 
Edgbaston, University of Birmingham, B15 2TT, Birmingham, United Kingdom 

B1112 (Abstract only, published elsewhere) ................................................................ 135 
Multi-stage highly-efficient SOFC system using proton and oxide-ion conducting 
electrolyte 

Yuya Tachikawa (1), Yoshio Matsuzaki (2,3), Takaaki Somekawa (2,4), 
Shunsuke Taniguchi (1,3,6), Kazunari Sasaki (1,3,4,5,6) 

(1) Center for Co-Evolutional Social Systems (CESS), Kyushu University 
744 Motooka, Nishi-ku, Fukuoka City, Fukuoka 819-0395, Japan 
(2) Fundamental Technology Department, Tokyo Gas Co., Ltd.,. 
1-7-7 Suehiro-cho, Tsurumi-ku, Yokohama City, Kanagawa 230-0045, Japan 
(3) Next-Generation Fuel Cell Research Center (NEXT-FC), Kyushu University 
744 Motooka, Nishi-ku, Fukuoka City, Fukuoka 819-0395, Japan 
(4) Faculty of Engineering, Kyushu University 
744 Motooka, Nishi-ku, Fukuoka City, Fukuoka 819-0395, Japan 
(5) International Institute for Carbon-Neutral Energy Research (WPI-I2CNER) 
744 Motooka, Nishi-ku, Fukuoka City, Fukuoka 819-0395, Japan 
(6) International Research Center for Hydrogen Energy, Kyushu University 
744 Motooka, Nishi-ku, Fukuoka City, Fukuoka 819-0395, Japan 

B1114 (Abstract only)....................................................................................................... 136 
Solid Oxide Fuel Cells Operating on Methane 
with Anode Off-Gas Recirculation 

Tsang-I Tsai*, Robert Steinberger-Wilckens 
School of Chemical Engineering, University of Birmingham, Edgbaston, B15 2TT, UK 

B1115 (Abstract only, published elsewhere) ................................................................ 137 

Model development 
of integrated CPOx reformer and SOFC stack system 

Paulina Pianko-Oprych, Mehdi Hosseini, Zdzislaw Jaworski 
Faculty of Chemical Technology and Engineering 
Institute of Chemical Engineering and Environmental Protection Processes 
West Pomeranian University of Technology, Szczecin 
al. Piastów 42, 71-065 Szczecin, Poland 

B1116 (Abstract only, published elsewhere) ................................................................ 138 
Stationary, Polygenerative Electrochemical Systems 

Whitney G. Colella (1, 2) 
(1) Gaia Energy Research Institute, Arlington, VA, USA 
(2) The Johns Hopkins University, Whiting School of Engineering, Baltimore, MD, USA 

B1117 (Abstract only)....................................................................................................... 139 
Development of BoP model of the SOFC sub-system with CPOx reforming 

Barbara Zakrzewska, Paulina Pianko-Oprych 
West Pomeranian University of Technology, Szczecin 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 43/55   

  

Institute of Chemical Engineering and Environmental Protection Processes 
al. Piastow 42, 71-065 Szczecin / Poland 

B1118 (Abstract only)....................................................................................................... 140 

Electrochemical Impedance Spectroscopy model for a symmetric cell as an SOFC 
application 

Assist. Prof. Dr. Oktay Demircan, Gulsun Demirezen, Aysenur Eslem Kisa 
Alternative Energy Lab. 
Boğaziçi University Department of Chemistry 
34342 Etiler/İstanbul/Turkey 

B1119 ................................................................................................................................. 141 

SOFC simplified performance prediction model 
Irad Brandys (1,2), Yedidia Haim (2), Yaniv Gelbstein (3) 

(1) NRCN 
P.O.Box 9001, Beer Sheva, Israel 
(2) Faculty of Engineering, Ben Gurion University of the Negev 
(3) Dept. of Energy, Ben Gurion University of the Negev P.O.Box 653, Beer Sheva 8410501, Israel 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 44/55   

  

 

Chapter 09 - Session  B09: Metal supported SOFCs 
 
 
Content  Page B09 - ..  
 

B0901 ..................................................................................................................................... 4 
Recent Results of the Christian Doppler Laboratory for Interfaces in Metal-
Supported Electrochemical Energy Converters 

Martin Bram (1,2), Marco Brandner (3), Jürgen Rechberger (4), Alexander Opitz (1,5) 
(1) Christian Doppler Laboratory for Interfaces in Metal-Supported Electrochemical Energy 
Converters 
(3) Plansee SE, Innovation Services, A-6600 Reutte, Austria 
(4) AVL List GmbH, A-8020 Graz, Austria 
(5) Institute of Chemical Technologies and Analytics, Technical University Vienna, A-1060 Vienna, 
Austria 

B0902 ..................................................................................................................................... 9 

Validation methodology and results from a Ceres Power Steel Cell technology 
platform 

Adam Bone, Oliver Postlethwaite, Robert Leah, Subhasish Mukerjee, Mark Selby 
Ceres Power Ltd. 
Viking House 
Foundry Lane 
Horsham RH13 5PX/ UK 

B0903 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 20 
Development of robust metal supported SOFCs and stack components in EU-
METSAPP consortium 

B.R. Sudireddy (1), J. Nielsen (1), Å. H. Persson (1), K. Thydén (1), K. Brodersen (1), 
S. Ramousse (1), D. Neagu (2) E. Stefan (2), J.T.S. Irvine (2), H. Geisler (3), A. 
Weber (3), G. Reiss (4), R. Schauperl (5), J. Rechberger (5), J. Froitzheim (6), R. 
Sachitanand (6), H. F. Windisch (6), J. E. Svensson (6), M. W. Lundberg (7), R. 
Berger (7), J. Westlinder (7), S. Hornauer (8), T. Kiefer (8) 

(1) Department of Energy Conversion and Storage, Technical University of Denmark 
Frederiksborgvej 399, DK-4000, Roskilde, Denmark 
(2) School of Chemistry, University of St Andrews, St Andrews, Fife KY16 9ST, Scotland, UK 
(3) Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT), D-76131 
Karlsruhe, Germany 
(4) ICE Strömungsforschung GmbH, Hauptplatz 13, 8700 Leoben, Austria 
(5) AVL List GmbH, Hans-List-Platz 1, A-8020 Graz, Austria 
(6) Department of Chemistry and Chemical Engineering, Chalmers University of Technology, 41296 
Gothenburg, Sweden 
(7) AB Sandvik Materials Technology, SFFY (4371), SE-811 81 Sandviken, Sweden 
(8)ElringKlinger AG, Max-Eyth-Stasse 2, 72581 Dettingen, Germany 

B0904 (Abstract only, published elsewhere) .................................................................. 21 

Development of advanced high temperature metal supported cell with perovskite 
based anode: a step toward the next generation of SOFC 

Feng Han (1), Robert Semerad (2), Patric Szabo (1), Vitaliy Yurkiv (1), Laurent 
Dessemond (2,3), Rémi Costa (1) 

(1) German Aerospace Center (DLR), Pfaffenwaldring 38-40, DE-70569 Stuttgart 
(2) Université Grenoble Alpes, Laboratoire d’Electrochimie et de Physico-Chimie des Matériaux et 
des Interfaces, FR-38000 Grenoble 
(3) CNRS, Laboratoire d’Electrochimie et de Physico-Chimie des Matériaux et des Interfaces, FR-
38000 Grenoble 
(4) Ceraco Ceramic Coating GmbH, Rote-Kreuz-Str. 8, DE-85737 Ismaning 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-09_EFCF-2016-Session-B09_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 45/55   

  

 
B0905 (Abstract only, published elsewhere) .................................................................. 22 

Development of metal supported proton ceramic electrolyser cells (PCEC) for 
renewable hydrogen production 

M. Stange (1), E. Stefan (2), C. Denonville (1), Y. Larring (1), R. Haugsrud (2) 
(1) SINTEF Materials and Chemistry, P.O. Box 124, Blindern, N-0314 Oslo, Norway, 
(2) Dept. of Chemistry, University of Oslo, FERMIO, Gaustadalleen 21, 0349 Oslo, Norway 

B0906 (Abstract only, published elsewhere) .................................................................. 23 

Adapted Sintering of LSCF-Electrodes for Metal-Supported Solid Oxide Fuel Cells 

D. Udomsilp (1,2), D. Roehrens (1,2), N.H. Menzler (2), W. Schafbauer (3), O. Guillon 
(2,4) and M. Bram (1,2) 

(1) Christian Doppler Laboratory for Interfaces in Metal-Supported Electrochemical Energy 
Converters 
(2) Forschungszentrum Jülich GmbH, Institute of Energy and Climate Research – Materials 
Synthesis and Processing (IEK-1), 52425 Jülich, Germany 
(3) PLANSEE SE, Innovation Services, Metallwerk-Plansee-Strasse 71, Reutte, Austria 
(4) Jülich Aachen Research Alliance: JARA-Energy 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 46/55   

  

 

Chapter 10 - Session  B12: Advanced characterisation tools  
     and techniques 

 
 
 
Content  Page B12 - ..  
 

B1201 ..................................................................................................................................... 5 

High spatial resolution monitoring of the temperature distribution from an 
operating SOFC 

Manoj Ranaweera, Vijay Venkatesan, Erdogan Guk, Jung-Sik Kim 
Department of Aeronautical and Automotive Engineering, Loughborough University 
Epinal Way, Loughborough, LE11 3TU, United Kingdom 

B1202 (Abstract only, published elsewhere) .................................................................. 13 
Oxide ion blocking effect at SrZrO3/YSZ and Y-doped SrZrO3/YSZ interfaces 

Katherine Develos-Bagarinao (1), Harumi Yokokawa (1, 2), Haruo Kishimoto (1) 
Teruhisa Horita (1), Katsuhiko Yamaji (1) 

(1) Research Institute for Energy Conservation, National Institute of Advanced Industrial Science and 
Technology 
AIST Tsukuba Central 5, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8565 Japan 
(2) Institute of Industrial Science, The University of Tokyo, 4-6-1 Komaba, Meguro-ku Tokyo 153-
8505 Japan 

B1203 ................................................................................................................................... 14 
Understanding performance limiting impacts in SOFCs - visualizing the nature of 
cathode/electrolyte interfaces using advanced focused ion beam/ scanning 
electron microscope (FIB-SEM) tomography techniques 

F. Wankmueller (1), J. Szasz (1), J. Joos (1), V. Wilde (2), H. Stoermer (2), D. 
Gerthsen (2), E. Ivers-Tiffée (1) 

(1) Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT), Adenauerring 
20b, D-76131 Karlsruhe/Germany 
(2) Laboratory for Electron Microscopy (LEM), Karlsruhe Institute of Technology (KIT), Engesserstr. 
7, D-76128 Karlsruhe/Germany 

B1204 (Abstract only, published elsewhere) .................................................................. 20 

Experimental method to determine the changes of Ni content in operated SOFC 
anodes 

Paolo Piccardo (1,2), Alex Morata (3), Valeria Bongiorno (1,2),  Jan Pieter Ouweltijes 
(4) 

(1) Laboratory of Metallurgy and Materials, DCCI, University of Genoa, Genoa, Italy 
(2) Institute for Energetics and Interphases, National Council of Research, Genoa, Italy 
(3) IREC, Barcelona, Spain 
(4) HTceramix SA, Yverdon, Switzerland 

B1205 (Abstract only, published elsewhere) .................................................................. 21 

In-Situ Measurement of cPOx Catalyst in Microtubular SOFC 

Lois Milner, Artur Majewski, Robert Steinberger-Wilckens 
Centre for Hydrogen and Fuel Cell Research 
School of Chemical Engineering 
The University of Birmingham 
Edgbaston 
United Kingdom 
B15 2TT 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-10_EFCF-2016-Session-B12_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-10_EFCF-2016-Session-B12_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 47/55   

  

 

B1206 (Abstract only, published elsewhere) .................................................................. 22 

Tomography - beyond the pretty pictures to numbers for 3D SOFC Electrodes 

Farid Tariq (1)(2), Vladimir Yufit (1)(2), Xin An (1), Ed Cohen (1), Kristina Kareh (1), 
Antonio Bertei (1), Enrique Ruiz-Trejo (1), Nigel Brandon (1) (2) 

(1) Imperial College London 
Prince Consort Road 
London SW7 2AZ 
Tel.: +44-207-594-5124 
(2) IQM Elements Ltd 
Quantitative Imaging Division 
88-90 (Office 36) Hatton Garden Holborn 
London EC1N 8PG 

B1207 ................................................................................................................................... 23 
Determining the Oxygen Transport Kinetics of Ba0.5Sr0.5Co0.8Fe0.2O3-δ by a Detailed 
Electrochemical Study 

Laura Almar, Julian Szász, André Weber, Ellen Ivers-Tiffée 
Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT), Adenauerring 
20b, D-76131 Karlsruhe/Germany 

B1208 ................................................................................................................................... 33 
In-Operando Spectroscopic Characterization of SOECs 

Rachael Rothman (1), Jen Manerova (1), Christopher Tumilson (2), Ann Call (1), 
Denis Cumming (1), Derek Sinclair (4), Chris Hardacre (2,3) 

(1) Department of Chemical & Biological Engineering, University of Sheffield, S1 3JD. UK 
(2) School of Chemistry & Chemical Engineering, Queen’s University Belfast, Northern Ireland, BT9 
5AG. UK 
(3) School of Chemical Engineering & Analytical Science, University of Manchester, M13 9PL. UK 
(4) Department of Materials Science & Engineering, University of Sheffield, S1 3JD. UK 

B1209 (see B1201) .............................................................................................................. 42 
B1210 (Abstract only)......................................................................................................... 43 

Spatially Resolved Characterization of Anode Supported Solid Oxide Fuel Cells 
Patric Szabo (1), Günter Schiller (1), Dario Montinaro (2), Jan Pieter Ouweltjes (3) 

(1) German Aerospace Center (DLR) 
Pfaffenwaldring 38-40, D-70569 Stuttgart/Germany 
(2) SOLIDpower S.p.A., Viale Trento, 115/117, 38017 Mezzolombardo, Italy 
(3) SOLIDpower S.A., Avenue des Sports, 26, CH-1400 Yverdon-les-Bains, Switzerland 

B1211 (Abstract only, published elsewhere) .................................................................. 44 

Increase of the quality assurance of SOFC stacks by electrochemical methods 

C. Auer(1), M. Braig(1), M. Lang(1), S. Kurz(1), K. Couturier(2),  E.R. Nielsen(3), Q. 
Fu(4), Q. Liu(5) 

(1) German Aerospace Center (DLR), Institute for Technical Thermodynamics 
Pfaffenwaldring 38-40, D-70569 Stuttgart / Germany 
(2) CEA/Liten (France); (3)

 
DTU (Denmark); (4)

 
EIFER (Germany), (5) NTU (Singapore) 

B1212 ................................................................................................................................... 45 
Model-based design and 3D characterization of a SOFC electrode microstructure 

Kristina Maria Kareh (1), Enrique Ruiz Trejo (1), Antonio Bertei (1), Farid Tariq (1,2), 
Vladimir Yufit (1,2), Nigel Brandon (1,2) 

(1) Imperial College London 
Prince Consort Road 
London SW7 2AZ 
(2) IQM Elements Ltd 
Quantitative Imaging Division 
88-90 (Office 36) Hatton Garden Holborn 
London EC1N 8PG 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 48/55   

  

 

B1213 (Abstract only, published elsewhere) .................................................................. 55 

Four-point bending testing: estimation of the accuracy and identification of the 
mechanical properties of SOFC materials 

Fabio Greco, Arata Nakajo, Jan Van herle 

B1214 (Will be published elsewhere) ............................................................................... 56 
Analysis and improvement on DRT reconstruction from Electrochemical 
Impedance Spectroscopy data 

Tommaso Ferrari (1), Roberto Spotorno (2,3), Paolo Piccardo (2,3),  Cristiano 
Nicolella (1) 

(1) Department of Civil and Industrial Engineering, University of Pisa, Pisa, Italy 
(2) Laboratory of Metallurgy and Materials, DCCI, University of Genoa, Genoa, Italy 
(3) Institute for Energetics and Interphases, National Council of Research, Genoa, Italy 

B1215 ................................................................................................................................... 57 
Thin Film Thermocouple Array for Cathode Temperature Gradient of SOFC 

Erdogan Guk, Manoj Ranaweera, Vijay Venkatesan, Jung-Sik Kim 
Department of Aeronautical & Automotive Engineering Department 
Loughborough University, 
Epinal way, Loughborough, LE11 3TU, United Kingdom 

B1216 ................................................................................................................................... 65 
Influence of Working Parameters and Degradation on Anode-Supported Cells 
studied by Electrochemical Impedance Spectroscopy 

Roberto Spotorno (1,2), Tommaso Ferrari (3), Cristiano Nicolella (3),  Paolo Piccardo 
(1,2) 

(1) Laboratory of Metallurgy and Materials, DCCI, University of Genoa, Genoa, Italy 
(2) Institute for Energetics and Interphases, National Council of Research, Genoa, Italy 
(3) Department of Civil and Industrial Engineering, University of Pisa, Pisa, Italy 

B1217 ................................................................................................................................... 73 
Nucleation and crystallization processes of glass-ceramic sealants for SOFCs 

Jeerawan Brendt, Sonja M. Gross-Barsnick, Carole Babelot, Ghaleb Natour 
Forschungszentrum Jülich GmbH 
Central Institute of Engineering, Electronics and Analytics (ZEA) - Engineering and Technology 
(ZEA-1) 
Wilhelm-Johnen-Straße, D-52425 Jülich/Germany 

B1218 (Abstract only)......................................................................................................... 83 

New full ceramic kit for gas analysis and integrated steamer for SOEC 

Pierre Coquoz (1), André Pappas (1), Raphael Ihringer (1) 
(1) Fiaxell Sàrl 
PSE-A EPFL Innovation Park, CH-1015 Lausanne 

B1219 ................................................................................................................................... 84 

Impedance insight into Ceres Power’s Steel Cell technology: Latest results. 
Gavin Reade (1), Adam Bone (1), Andre Weber (2), Subhasish Mukerjee (1) and Mark 
Selby (1) 

(1) Ceres Power Limited 
Viking House, 
Foundry Lane, 
Horsham RH13 5PX /UK 
(2) Dr.-Ing. André Weber 
Lauenburger Strasse 67 
76139 Karlsruhe/ Germany 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 49/55   

  

 

Chapter 11 - Sessions B13: Anodes: State-of-the-art & novel materials I 
B14: Anodes: State-of-the-art & novel materials II 

 
 
 
Content  Page B13, B14 - ..  
 

B1301 (Abstract only, published elsewhere) .................................................................... 7 
Evolution of the electrochemical interface in Solid Oxide Cells 

John TS Irvine (1), Dragos Neagu (1), Maarten C Verbraeken (1), Christodoulos 
Chatzichristodoulou (2), Christopher Graves (2), Mogens B Mogensen (2) 

(1) School of Chemistry, University of St Andrews, St Andrews, Fife KY16 9ST, UK 
(2) Department of Energy Conversion and Storage, Technical University of Denmark, 
Frederiksborgvej 399,  4000 Roskilde, Denmark 

B1302 (Abstract only, published elsewhere) .................................................................... 8 
Elucidating structure-property-function relationships in cermet anodes through 
independent variation of metal and ceramic composition and microstructure 

Paul Boldrin (1), Farid Tariq (1), Mengzheng Ouyang (1), Tanapa Konuntakiet (2), 
Nigel P. Brandon (1) 

(1) Department of Earth Science & Engineering, Imperial College London, London, UK 
(2) Department of Chemical Engineering, Imperial College London, London, UK 

B1303 (Abstract only, published elsewhere) .................................................................... 9 

Accessible Triple-Phase Boundary Length in Solid Oxide Fuel Cell Anodes 
A. Nakajo (1,2), A.P. Cocco (1), M.B. Degostin (1), P. Burdet (3), A.A. Peracchio (1), 
B. N. Cassenti (1), M. Cantoni (3), J. Van herle (2), W.K.S. Chiu (1) 

(1) Department of Mechanical Engineering, University of Connecticut, Storrs, USA 
(2) Fuelmat Group, Faculty of Engineering Sciences and Technology STI, Ecole Polytechnique 
Fédérale de Lausanne, Lausanne, Switzerland 
(3) Interdisciplinary Centre for Electron Microscopy, Ecole Polytechnique Fédérale de Lausanne, 
Lausanne, Switzerland 

B1304 ................................................................................................................................... 10 
Development of Solid Oxide Fuel Cells Anode Ni-Based Alloys 

Rizki Putri Andarini (1), Robert Steinberger-Wilckens (1), Aman Dhir (1) 
(1) SOFC Fuel Cell Research Group, School of Chemical Engineering 
The University of Birmingham, B15 2TT, UK 

B1305 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 19 

Sulfur tolerant LSCM-based composite cathode for high temperature 
electrolysis/co-electrolysis of H2O and CO2 

Chee Kuan Lim (1,2,3), Qinglin Liu (1,2), Juan Zhou (1,2), Qiang Sun (1,4), Siew Hwa 
Chan (1,2,3) 

(1) Singapore-Peking University Research Centre, Campus for Research Excellence & 
Technological Enterprise (CREATE), Singapore 138602, Singapore 
(2) Energy Research Institute at NTU (ERIAN), Nanyang Technological University, Singapore, 
639798, Singapore 
(3) School of Mechanical and Aerospace Engineering, Nanyang Technological University, 
Singapore, 639798, Singapore 
(4) College of Engineering, Peking University, Beijing 100871, China 

B1306 ................................................................................................................................... 20 

Characterization of Solid Oxide Electrolyser Cells nanocomposite electrodes 
based on mesoporous ceramic scaffolds infiltration 

M. Torrell, E. Hernández, A. Slodczyk, A. Morata, A. Tarancón 
Catalonia Institute for Energy Research (IREC), Jardins de les Dones de Negre, 1, 08930 Sant Adrià 
de Besòs, Barcelona, Spain 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-11_EFCF-2016-Sessions-B13-B14_ISBN.pdf
http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-11_EFCF-2016-Sessions-B13-B14_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 50/55   

  

 
B1307 ................................................................................................................................... 30 

Recent advancements in the utilization of dry biofuel for SOFCs 

Massimiliano Lo Faro (1), Sabrina C. Zignani (1), Stefano Trocino (1), R. M. Reis (2), 
G.G.A. Saglietti (2), E.A. Ticianelli (2), Antonino S. Aricò (1) 

(1) CNR-ITAE, via Salita S. Lucia sopra Contesse 5, 98126 Messina, Italy 
(2) USP-IQSC, Av. Trab. São-carlense, 400 CEP 13560-970 São Carlos, SP, Brasil 

B1308 (see B1406) .............................................................................................................. 37 

B1309 (Abstract only, published elsewhere) .................................................................. 38 

Fracture toughness and creep of SOFC anode substrates 

Jianping Wei, Goran Pećanac, Jürgen Malzbender 
Forschungszentrum Jülich GmbH, IEK-2 
Wilhelm-Johnen-Straße 52428 Jülich, Germany 

B1310 (Abstract only, published elsewhere) .................................................................. 39 

High Performance Solid Oxide Electrolyzer Cell with Ba0.9Co0.7Fe0.2Nb0.1O3-δ Anode 
Based on YSZ/GDC Bilayer Electrolyte 

Zehua Pan (1, 2), Qinglin Liu (2), Siew Hwa Chan (1, 2) 
(1) School of Mechanical and Aerospace Engineering, Nanyang Technological University, 
Singapore, 639798, Singapore 
(2) Energy Research Institute at NTU (ERIAN), Nanyang Technological University, Singapore, 
639798, Singapore 

B1311 ................................................................................................................................... 40 
Engineering Ceramic Scaffolds for Solid Oxide Fuel Cells and Solid Oxide 
Electrolysis Cells 

Graham R. Stevenson, Enrique Ruiz-Trejo, Nigel P. Brandon 
Imperial College London, Department of Earth Science and Engineering, London SW7 2AZ 

B1312 (Abstract only)......................................................................................................... 47 

Exploring oxygen-deficient Ruddlesden-Popper La1-xSr1+xNiO4- nickelates as 
oxygen electrode materials for SOFC/SOEC 

Aleksey Yaremchenko (1), Ekaterina Kravchenko (1,2), Kiryl Zakharchuk (1), Jekabs 
Grins (3), Gunnar Svensson (3), Vladimir Pankov (2) 

(1) CICECO, Department of Materials and Ceramic Engineering, University of Aveiro 
3810-193 Aveiro, Portugal 
(2) Department of Chemistry, Belarusian State University 
Leningradskaya 14, 220030 Minsk, Belarus 
(3) Department of Materials and Environmental Chemistry, Stockholm University 
SE-106, 91 Stockholm, Sweden 

B1313 ................................................................................................................................... 48 

Properties of perovskite with high value of A-site cation size mismatch obtained 
under different synthetic conditions 

K. Vidal (1), A. Morán-Ruiz (1), A. Larrañaga (1), M. A. Laguna-Bercero (2), R.T. Baker 

(3), M. I. Arriortua (1),(4) 
(1) Universidad del País Vasco/ Euskal Herriko Unibertsitatea (UPV/EHU). Facultad de Ciencia y 
Tecnología. Sarriena s/n, 48940 Leioa, Spain 
(2) Instituto de Ciencia de Materiales de Aragón (ICMA), CSIC-Universidad de Zaragoza. Pedro 
Cerbuna 12, 50009 Zaragoza, Spain 
(3) School of Chemistry, University of St Andrews, St Andrews, Fife KY16 9ST, UK 
(4) BCMaterials Parque Tecnológico de Zamudio, Ibaizabal Bidea, Edificio 500–Planta 1, 48160 
Derio, Spain 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 51/55   

  

 
B1314 (Abstract only, published elsewhere) .................................................................. 58 

Cerium-Cobalt-Copper oxides based SOFC anodes for the direct utilisation of 
methane as fuel 

Bernardo Jordão Moreira Sarruf (1,2), Jong-Eun Hong (1), Robert Steinberger-
Wilckens (1), Paulo Emílio Valadão de Miranda (2) 

(1) Centre for Fuel Cell and Hydrogen Research, School of Chemical Engineering, University of 
Birmingham, Edgbaston, Birmingham, West Midlands B15 2TT, UK 
(2) Hydrogen Laboratory COPPE, Metallurgical and Materials Engineering, Federal University of Rio 
de Janeiro - 21942-971 Rio de Janeiro, RJ, Brazil 

B1315 (Abstract only)......................................................................................................... 59 
Local geometric structure effects on the stability of LSM and LSF electrodes 

Cheng-Zhi Guan (1), Xin-Bing Chen (1), Hong-Liang Bao (1), Jing Zhou(1), Guo-Ping 
Xiao(1), Cheng Peng(1), Jian-Qiang Wang*(1), Zhi-Yuan Zhu(1,2) 

(1) Shanghai Institute of Applied Physics, Chinese Academy of Sciences. 
2019 Jia Luo Road, Jiading district, Shanghai 201800, P. R. China 
(2) Shanghai Branch, Chinese Academy of Sciences. 
319 Yueyang Road,  Shanghai 200031, P. R. China 

B1316 (Abstract only)......................................................................................................... 60 
Synthesis and electrical properties of Ti-doped Sr2FeMoO6 as an anode material 
for solid oxide fuel cells 

Afizul hakem bin karim (1), Abdalla Mohamed Abdalla (1), Shahzad Hossain (1), 
Hidayatul Qayyimah Hj Hairul Absah (1), Mohamad Iskandar Petra (2), Abul Kalam 
Azad(1) 

(1) Department of chemical and process engineering, Faculty of Integrated Technology, University 
Brunei Darussalam, Gadong B.E 1410, Brunei Darussalam 
(2) Department of systems engineering, Faculty of Integrated Technology, University Brunei 
Darussalam, Gadong B.E 1410, Brunei Darussalam 

B1318 (Abstract only, published elsewhere) .................................................................. 61 
Ni-YSZ anode impregnated with molybdenum for direct use of bio-ethanol in 
SOFC 

Rosana Zacarias Domingues (1), Rubens Moreira (1) Antônio de Pádua (1), Edyth da 
Silva (1), Tulio Matencio (1) 

(1) Universidade Federal de Minas Gerais - Departamento de Química Av. Pres. Antônio Carlos, 
6627, Belo Horizonte/Minas Gerais, Brazil 

B1319 (Abstract only)......................................................................................................... 62 
Single triple-phase-boundary and platinum–yttria stabilized zirconia composite as 
cathodes for IT-SOFCs 

Yan Yan (1), Paul Muralt (2) 
(1) Faculty of Materials and Energy 
Southwest University, 2 Tian Sheng Street, Bei Bei District, 400715 Chong Qing/China 
Ceramics Laboratory, 
Ecole Polytechnique Fédérale de Lausanne (EPFL), CH-1015 Lausanne/Switzerland 

B1320 (Abstract only, published elsewhere) .................................................................. 63 

Highly efficient and durable hydrogen production of SOECs using layered 
perovskite electrodes 

Guntae Kim 
School of Energy and Chemical Engineering 
UNIST, 50 UNIST-gil, Republic of Korea 

B1321 ................................................................................................................................... 64 

Role of dopants on ceria-based anodes for IT-SOFCs powered by hydrocarbon 
fuels 

Araceli Fuerte (1), Rita Ximena Valenzuela (1), María José Escudero (1) 
(1) Energy Department, CIEMAT. 
40 Complutense Avenue, 28040 Madrid/Spain 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 52/55   

  

 
B1322 ................................................................................................................................... 74 

Operation of ceria-electrolyte solid oxide fuel cell on simulated biogas mixtures 

M.J. Escudero (1), A. Fuerte (1) 
(1) CIEMAT, Avda Complutense 22, 28040, Madrid, Spain 

B1323 ................................................................................................................................... 84 

Paper-structured catalyst for the stable operation of direct-internal reforming 
SOFC running on biofuels 

Taku Kaida (1), Mio Sakamoto (2), Hao Le (1), Quang-Tuyen Tran (2), Yusuke 
Shiratori (1,2) 

(1) Department of Hydrogen Energy System, Faculty of Engineering, Kyushu University 
(2) International Research Center for Hydrogen Energy, Kyushu University 
Motooka 744, Nishiku, Fukuoka 819-0395, Japan 

B1324 (Abstract only)......................................................................................................... 92 

Enhancement of Long-term Stability of Ni-YSZ based SOFC Anode by Infiltration 
of Transition Metals 

Seung-Bok Lee (1,2), Muhammad Shirjeel Khan (1), Rak-Hyun Song (1,2), Jong-Won 
Lee (1,2), Tak-Hyoung Lim (1,2), Seok-Joo Park (1,2) 

(1) Fuel Cell Research Center, Korea Institute of Energy Research, 102, Gajeong-ro, Yuseong-gu, 
Daejeon 305-343, Republic of Korea 
(2 )Department of Advanced Energy Technology, University of  Science and Technology, 217 
Gajeong-ro, Yuseong-gu, Daejeon 305-350, Republic of Korea 

B1401 ................................................................................................................................... 93 
Fabrication of Ni-based anodes with tunable microstructures using polymeric 
precursor deposition 

Viola I. Birss (1), Aligul Buyukaksoy (1, 2) 
(1) Department of Chemistry 
University of Calgary, Calgary, Alberta T2N 1N4, Canada 
(2) Department of Materials Science and Engineering 
Gebze Technical University, Gebze, Kocaeli, 41400, Turkey 

B1402 ................................................................................................................................. 102 
Redox-stable SOFC anode materials based on La-doped SrTO3 oxide with 
impregnated catalysts 

Xuesong Shen (1) and Kazunari Sasaki (1-4) 
Kyushu University 
(1) Department of Hydrogen Energy Systems 
(2) International Research Center for Hydrogen Energy 
(3) Next-Generation Fuel Cell Research Center (NEXT-FC) 
(4) International Institute for Carbon-Neutral Energy Research (WPI-I2CNER) 
744 Motooka Nishi-ku Fukuoka/Japan 

B1403 ................................................................................................................................. 113 

SMART catalyst based on doped Sr-titanite for advanced SOFC anodes 

Dariusz Burnat (1), Roman Kontic (1), Lorenz Holzer (2), J. Andreas Schuler (3), 
Andreas Mai (3), Andre Heel (1) 

(1) IMPE - Institute for Materials and Process Engineering, 
(2) ICP – Institute for Computational Physics, ZHAW – Zurich University of Applied Sciences, 
Technikumstrasse 9, CH-8401, Winterthur 
(3) Hexis A.G., Zum Park 5 | CH-8404 Winterthur 

B1404 ................................................................................................................................. 121 
Influence of multifunctional layers on the performance of solid oxide fuel cell 
anodes based on ZrxCe1-xO2-δ 

Selma A. Venâncio, George G. Gomes Jr. and Paulo Emílio V. de Miranda 
The Hydrogen Laboratory-Coppe – Department of Metallurgy and Materials Engineering 
Federal University of Rio de Janeiro, 
P.O. Box 68505 - 21942-971 Rio de Janeiro, RJ, Brazil 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 53/55   

  

 
B1405 (Abstract only, published elsewhere) ................................................................ 132 

Development and Testing of an Impregnated La0.20Sr0.25Ca0.45TiO3 Anode for 
Improved Performance and Sulfur Tolerance 

Robert Price (1), Mark Cassidy (1), J. Andreas Schuler (2), Andreas Mai (2), John T. 
S. Irvine (1) 

(1) School of Chemistry, University of St Andrews, St Andrews, Fife, KY16 9ST, UK 
(2) Hexis AG, Zum Park 5, CH-8404 Winterthur, Switzerland 

B1406 (Abstract only, published elsewhere) ................................................................ 133 

Controlling TPB Length through Calcination Temperature, and its Influence on the 
Microstructure and Electrochemical Performance of Ni Infiltrated CGO anodes 

Mengzheng Ouyang(1), Paul Boldrin(1), Nigel P. Brandon(1) 
(1)Department of Earth Science and Engineering, 
Imperial College London, London, SW7 2AZ, United Kingdom 

 

 

 

 

 

 

 

 

 

 

 

 



 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 54/55   

  

 

Chapter 12 - Session B15: Cathodes: State-of-the-art & novel materials 
 
 
 
Content  Page B15 - ..  
 

B1501 ..................................................................................................................................... 4 

Oxygen Exchange on Real Electrode Surfaces; experimentally-guided 
computational insight 

John Kilner (1,2), Aleksandar Staykov (1), John Druce (1), Helena Téllez (1) Taner 
Akbay (3), Tatsumi Ishihara (1,3) 

(1) International Institute for Carbon-neutral Energy Research (WPI-I2CNER), 
Kyushu University, 744 Motooka, Nishi-ku, Fukuoka 819-0395 Japan 
(2) Department of Materials, Imperial College London, 
London, SW7 2AZ, United Kingdom 
(3) Advanced Research Centre for Electric Energy Storage, 
Kyushu University, 744 Motooka, Nishi-ku, Fukuoka 819-0395 Japan 
Tel.: +44-207-594-6745 

B1502 (Abstract only, published elsewhere) .................................................................. 12 

High-Performance Cathode/Electrolyte 

Interfaces for SOFC 
Julian Szasz (1), Florian Wankmüller (1), Virginia Wilde (2), Heike Störmer (2), 
Dagmar Gerthsen (2), Ellen Ivers-Tiffée (1) 

(1) Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT), Adenauerring 
20b, D-76131 Karlsruhe/Germany 
(2)

 
Laboratory for Electron Microscopy (LEM), Karlsruhe Institute of Technology (KIT), Engesserstr. 

7, D-76131 Karlsruhe/Germany 
B1503 (Published in EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 13 

Synthesis through electrospinning of La1-xSrxCo1-yFeyO3-δ ceramic fibers for IT-
SOFC electrodes 

Anna Enrico (1), Bahar Aliakbarian (1), Alberto Lagazzo (1), Alessandro Donazzi (2), 
Rodolfo Botter (1), Patrizia Perego (1), Paola Costamagna (1) 

(1) Department of Civil, Chemical and Environmental Engineering, University of Genoa 
Via Opera Pia 15, 16145 Genoa, Italy . 
(2) Energy Department, Politecnico di Milano 
Via Lambruschini 4, 20156 Milan, Italy 

B1504 (Abstract only, published elsewhere) .................................................................. 14 

Effect of microstructural parameters on a performant SOFC cathode: Modelling vs 
Experiments 

Ӧzden Çelikbilek (1,2), David Jauffres (2), Laurent Dessemond (1), Monica Burriel (3), 
Christophe L. Martin (2), Elisabeth Djurado (1) 

(1) Univ. Grenoble Alpes, LEPMI, CNRS, F-38000 Grenoble, France 
(2) Univ. Grenoble Alpes, SIMAP, CNRS, F-38000 Grenoble, France 
(3) Univ. Grenoble Alpes, LMGP, CNRS, F-38000 Grenoble, France 

B1505 ................................................................................................................................... 15 
Quantifying the surface exchange coefficient of cathode materials in ambient 
atmospheres 

Sam J. Cooper (1), Mathew Niania (1), Franca Hoffmann (2,3) and John A. Kilner (1) 
(1) Department of Materials, Royal School of Mines, 
Imperial College London, London, SW7 2AZ, UK 
(2) Cambridge Centre for Analysis, University of Cambridge, 
Wilberforce Road, Cambridge CB3 0WA, UK 
(3) Department of Mathematics, South Kensington Campus, 
Imperial College London, London, SW7 2AZ, UK 

 
B1506 ................................................................................................................................... 23 

http://www.efcf.com/fileadmin/content/proceedings2016/Chapter-12_EFCF-2016-Session-B15_ISBN.pdf


 12
th
 European SOFC & SOE Forum       www.EFCF.com/Lib  ISBN 978-3-905592-21-4 5 - 8 July 2016, Lucerne/Switzerland 

 

 
Chapter - Session Overview Table of Contents - 55/55   

  

SOFC Cathode Degradation Studies Using Impedance Spectroscopy Genetic 
Programming 

Boxun Hu (1), Yoed Tsur (2)*, Prabhakar Singh (1) 
(1) Center for Clean Energy Engineering, Department of Materials Science and Engineering, 
University of Connecticut, 44 Weaver Road, Storrs Mansfield, CT 06269–5233, USA 
(2) Department of Chemical Engineering and Grand Technion Energy Program, Technion, Israel 
Institute of Technology, Haifa, Israel 

B1507 (see B1503) .............................................................................................................. 30 
B1508 (Abstract only, published elsewhere) .................................................................. 31 

High-throughput screening of SOFC cathode materials 

Aitor Hornés (1), Aruppukottai Bhupathi Saranya (1), Alex Morata (1),  Albert 
Tarancón (1) 

(1) Catalonia Institute for Energy Research (IREC), 
Department of Advanced Materials for Energy 
Jardins de les Dones de Negre 1, 2

nd
 floor 

08930-Sant Adrià de Besòs, Barcelona /Spain 
B1509 (Abstract only, published elsewhere) .................................................................. 32 

Chromium Poisoning of Non-Manganiferous Cathode Materials for Solid Oxide 
Fuel Cells 

K. Schiemann, I. C. Vinke, R.-A. Eichel, L.G.J de Haart 
Forschungszentrum Jülich GmbH 
Institute of Energy and Climate Research, Fundamental Electrochemistry (IEK-9) 
Wilhelm-Johnen-Straße, 52428 Jülich, Germany 

B1510 (Abstract only, published elsewhere) .................................................................. 33 
Development of LCFCN system perovskites as interconnect and cathode 
materials for SOFCs 

Abhigna Kolisetty, Zhezhen Fu, Rasit Koc 
Department of Mechanical Engineering and Energy Processes 
Southern Illinois University Carbondale 
1230 Lincoln Drive, Carbondale, Illinois, 62901, US 

B1511 ................................................................................................................................... 34 
Evaluation of cathode performance in co-sintered inert substrate-supported SOFC 

Eric Matte (1), Piero Lupetin(1)(*), Detlef Stolten (2) 
(1) Robert Bosch GmbH, Robert-Bosch-Campus 1, Renningen, Germany 
(2) Forschungszentrum Jülich GmbH, Institute of Energy and Climate Research (IEK), D-52428 
Jülich / Germany 

B1512 (Abstract only, published elsewhere) .................................................................. 40 

Thermodynamic aspects of Cr poisoning for LSCF cathodes 

Xiaoyan Yin, Lorenz Singheiser, Robert Spatschek 
Forschungszentrum Jülich GmbH, IEK-2, 52425 Jülich, Germany 

B1513 ................................................................................................................................... 41 

Optimization of GDC interlayer against SrZrO3 formation in LSCF/GDC/YSZ triplets 

Jeffrey C. De Vero(1), Katherine Develos-Bagarinao (1), Haruo Kishimoto (1),  Do-
Hyung Cho (1), Katsuhiko Yamaji (1), Teruhisa Horita (1), Harumi Yokokawa (1,2) 

(1) National Institute of Advanced Industrial Science and Technology 
Tsukuba, Ibaraki 305-8565, Japan 
(2) Institute of Industrial Science, The University of Tokyo 
Tokyo, Japan 

 


