Proceedings of

NL

I

AW

4" European PEFC & H2 Forum 2013

Chapter - Session Overview
Table of Contents

Edited By
Prof. Dr. Deborah Jones (Chair) Prof. Jacques Roziéere
Dr. Sara Cavaliere Dr. Surya Subianto
Dr. Nicolas Donzel Dr. Gilles Taillades
Dr. Frédéric Jaouen Dr. Mélanie Taillades
Co-Edited By
Olivier Bucheli Scott Hardman/Amrit Chandan

Gabriela Geisser Michael Spirig

Copyright © European Fuel Cell Forum AG
These proceedings must not be made available for sharing through any open electronic means.

ISBN 978-3-905592-17-7

www.EFCF.com




A
g%, 4™ European PEFC and H2 Forum ISBN 978-3-905592-17-7 2 -5 July 2013, Lucerne Switzerland

Copyright © 2013 EFCF

Published by:

European Fuel Cell Forum AG
Obgardihalde 2

6043 Luzern-Adligenswil / Switzerland

Tel. +41 - 44 - 586-5644

forum@EFCF.com
www.EFCF.com

Chapter - Session Overview Table of Contents - 2/36



’364”‘ E PEFC and H2 F
uropean an orum
N\ W

ISBN 978-3-905592-17-7 2 -5 July 2013, Lucerne Switzerland

4" European PEFC & H2 Forum 2013

Proceedings

Chapter - Session Overview

Chapter Page
01 - Session A01  P1: International Overview..........ccccoommmmmnninssnssss e 7
02 - Session A02 P2: Major Regional and Company Developments .........ccccccuverrennn. 7
03 - Session A04 Fuel Cell Membrane Synthesis, Structure and Morphology* ....... 8
04 - Session A05 Advanced Fuel Cell Catalysts*.........ccccoerieeemmmrirscsmre e 9
05 - Session A06 High Temperature PEM Fuel Cell Membranes™............cccooevcmennns 11
06 - Session A07 PEM and Alkaline Electrolysis™..........ccccoucriimmiinnnineennnnnsssneneennnns 12
07 - Session A09 Renewable Hydrogen ............coooiiiciiiciiisssmmmemmmnnnnsseessssssssssssssssssnnnns 14
08 - Session A10  Characterisation of Fuel Cell Materials.............ccccoecmririccceennnnnne. 16
10 - Session A12 Demonstration and Deployment*...........ccciiiiiiniininciennnscenninnes 19
11 - Session A13  Assessment, Acceptability and Education” ............cccccovvriiinnes 21
12 - Session A14  P3: Perspectives on HFC future deployment............cccccmrvvrrreennn. 22
13 - Session B04 Stack and Systems Integration, Early Market Implementation ..22
14 - Session B05 Fuel Processing, Stack and Systems Integration.............ccc.c..... 23
15 - Session B06  Fuel Cell Modelling .........cccoeimiiiiiiemnniiicere s s 24
16 - Session B07 Novel Supports and non-Platinum Fuel Cell Catalysts............... 26
17 - Session B09 Fuel Cell Components.............ccccciiriiiiniinieiimrss s eeeesesssssssssssssssssas 28
18 - Session B10  Alkaline and Direct Alcohol Fuel Cells..........cccooommriiiicccmnrriiicnnes 30
19 - Session B11  Durability, Degradation and Mitigation Strategies....................... 31
20 - Session B12  Fuel Cell DiagnostiCs........ccccocimmmmiinniisesnnsess s 33
21 - Session B13 Hydrogen Production, Storage, Purification ...........ccccccviiinennnns 35

Comprehensive Table of Content see page 7

Chapter - Session Overview

AVE

I—

<J U

Table of Contents - 3/36



V

e
J‘C 4t European PEFC and H2 Forum ISBN 978-3-905592-17-7 2 -5 July 2013, Lucerne Switzerland

Scientific Organizing Committee

of the 4™ European PEFC & H2 Forum 2013

e Prof. Deborah Jones, CNRS, France (Chair)

e Dr. Sara Cavaliere, Université Montpellier 2, France

e Dr. Frédéric Jaouen, CNRS Montpellier, France

e Dr. Gilles Taillades, Université Montpellier 2, France

e Dr. Mélanie Taillades, Université Montpellier 2, France
e Dr. Surya Subianto, CNRS Montpellier, France

e Dr. Nicolas Donzel, CNRS Montpellier, France

Scientific Advisory Committee

of the 4™ European PEFC & H2 Forum 2013

e Prof. Deborah Jones, CNRS, France (Chair)

e Dr. Antonino Arico, CNR-ITAE, Italy

e Dr. Isotta Cerri, Toyota, Belgium

e Prof. Andreas Friedrich, German Aerospace Centre, DLR, Germany
e Prof. Hubert Gasteiger, Technical University of Munich, Germany

e Dr. Graham Hards, Johnson Matthey Fuel Cells, UK

o Prof. Joannis Kallitsis, University of Patras, Greece

e Dr. Pertti Kauranen, VTT Technical Research Centre, Finland

¢ Prof. Kenji Miyatake, University of Yamanashi, Japan

o Prof. Stephen Paddison, University of Tennessee Knoxville, USA

e Thierry Piem, CEA-LITEN, France

e Prof. Jacques Roziére, University Montpellier 2, France

e Prof. Elena Savinova, CNRS, France

e Prof. Thomas Schmidt, Paul Scherrer Institute, Switzerland

e Dr. Gunther G. Scherer, formerly at Paul Scherrer Institute, Switzerland
¢ Prof. Robert Steinberger-Wilckens, University of Birmingham, UK

e Dr. Francesco Triulzi, Solvay Speciality Polymers, Italy

The Scientific Advisory Committee has been formed to structure the technical program
of the 4" European PEFC & H2 Forum 2013.
This panel has exercised full scientific independence in all technical matters.
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International Board of Advisors

of the European Fuel Cell Forum

¢ Prof. Frano Barbir (Unido/Croatia)

e Prof. Joongmyeon Bae (KAIST, Daejeon/Korea)

e Dr. Ulf Bossel (ALMUS AG/Switzerland)

e Dr. Niels Christiansen (TOFC/Danmark)

e Dr. Olaf Conrad (University of Cape Town/South Africa)

e Dr. Karl Féger (Ceramic Fuel Cells/Australia)

e Prof. Hubert A. Gasteiger (TU Munchen/Germany)

e Prof. Angelika Heinzel (ZBT/Germany)

e Prof. Ellen Ivers-Tiffée (Karlsruhe Institute of Technology/Germany)
e Prof. Deborah Jones (CNRS/France)

e Prof. John A. Kilner (Imperial College London/United Kingdom)

e Dr. Jari Kiviaho (VTT/Finland)

e Dr. Ruey-yi Lee (INER/Taiwan)

e Dr. Florence Lefebrve-doud (CEA/France)

e Prof. Géran Lindbergh, (KTI/Sweden)

e Prof. Paulo Emilio V. de Miranda, (Coppe/Brazil)

e Dr. Mogens Mogensen (Risg/Denmark)

e Dr. Angelo Moreno (ENEA/Italy)

e Prof. Vladislav A. Sadykov (Boreskov Institute of catalysis/Russia)
e Prof. Kazunari Sasaki (Kyushu University/Japan)

e Dr. Gunther G. Scherer (ex PSI, Villigen/Switzerland)

e Dr. Gunter Schiller (DLR Stuttgart/Germany)

e Dr. Subhash Singhal (Pacific Northwest National Laboratory/USA)
e Dr. Martin Smith (Uni St. Andrews/United Kingdom)

¢ Prof. Robert Steinberger-Wilckens (Chair; Uni Birmingham/United Kingdom)
e Prof. Constantinos Vayenas (University of Patras/Greece)

e Dr. Christian Wunderlich (IKTS/Germany)

The INTERNATIONAL BOARD OF ADVISORS has been formed

to guide the EUROPEAN FUEL CELL FORUM in technical and policy matters. l.e. among
others to propose future focus of the yearly conference and select a dedicated conference
chair person. The distinguished experts in the list above have accepted to serve on the
INTERNATIONAL BOARD OF ADVISORS.
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Management for Innovation, Graduate School of Engineering, The University of Tokyo, Tokyo, Japan
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Electrochemistry Laboratory

Paul Scherrer Institute
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Nafion membranes with a porous surface
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*Universita di Perugia, Italy
A0413 (ADSEract) ......ccceuuiiiiiirc 25
Understanding Proton Transport by Impedance Spectroscopy in Hybrid Organic-
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Fujiwara, Uni of Tennessee, Dep. of Chemical and Biomolecular Engineering; Knoxville/USA
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Lukas Bonorand, Pia Reichel, Juerg Thut, Lorenz Gubler
Electrochemistry Laboratory
Paul Scherrer Institute
CH-5232 Villigen PSl/Switzerland
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Nafion membranes with a porous surface
Dirk Henkensmeier, Quoc Khanh Dang, Jong Hyun Jang and Hyoung-Juhn Kim

Korea Institute of Science and Technology, Fuel Cell Research Center/UST
Hwarangno 14gil-5, Seongbukgu
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Stephen J. Paddison

Department of Chemical and Biomolecular Engineering
University of Tennessee
Knoxville, TN, U.S.A. 37996
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Durability enhanced sulfonated poly(arylene ether) sulfone for PEMFC

Young-Woo Choi, Mi-Soon Lee, Chang-Soo Kim and Tae-Hyun Yang
Hydrogen and Fuel Cells Research Department
Korea Institute of Energy Research
71-2 Jang-dong, Yuseong-gu, Daejeon 305-343, South Korea
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Synthesis and properties of conjugated polyphenylene proton exchange
membrane via nickel catalyzed carbon-carbon coupling polymerization
Youngdon Lim, Seongyoung Choi, Soonho Lee, Hohyoun Jang, Jinseong Lim and
Whangi Kim’
Department of Applied Chemistry, Konkuk University
Chungju, Chungbuk/Korea.
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Synthesis and Properties of Sulfonated Polyphenylenes Containing
Benzophenone Moiety

Youngdon Lim, Dongwan Seo, Soonho Lee, Md. Awlad Hossain, Sangyoung Lee,

Hyunho Joo and Whangi Kim’
Department of Applied Chemistry, Konkuk University
Chungju, Chungbuk/Korea.
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Im1proved Mechanical Properties of Low Equivalent Weight Short Side Chain PFSA
Deborah Jones, Surya Subianto, Jacques Roziére, Sara Cavaliere, Yannig Nedellec
’Paula Cojocaru and Luca Merlo
3Graham Hards and Sarah Burton

“Mario Casciola, Monica Pica and Anna Donnadio
1ICGM-CNRS, Université Montpellier 2, France
2 Solvay Speciality Polymers, Bollate, Italy
3 Johnson Matthey Fuel Cells Ltd., Lydiard Fields, Swindon, U.K.
*Universita di Perugia, Italy

Chapter - Session Overview Table of Contents - 10/36



AL
g%, 4" European PEFC and H2 Forum ISBN 978-3-905592-17-7 2 -5 July 2013, Lucerne Switzerland

X0 72 3 I 7Y o =3 - T ) 25

Understanding Proton Transport by Impedance Spectroscopy in Hybrid Organic-
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Leslie Dos Santos’ 2, Ozlem Sel?, Hubert Perrot* and Christel Laberty-Robert’
"Laboratoire de Chimie de la Matiére Condensée de Paris, UPMC, CNRS-UMR7574, Collége de
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Interrelating Physical, Thermodynamic, Structural and Functional Properties of
Proton Conducting Membranes

Thomas A. Zawodzinski Jr., Che-Nan Sun, Michael Bright, Jihua Chen, Hossein

Ghassemi, Vito DiNoto and Tomoko Fujiwara
Fujiwara, Uni of Tennessee, Dep. of Chemical and Biomolecular Engineering; Knoxville/USA
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Radiation Grafted Membranes providing Low Cost, High Performance and
Durability

Lukas Bonorand, Pia Reichel, Juerg Thut, Lorenz Gubler
Electrochemistry Laboratory
Paul Scherrer Institute
CH-5232 Villigen PSl/Switzerland
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Nafion membranes with a porous surface

Dirk Henkensmeier, Quoc Khanh Dang, Jong Hyun Jang and Hyoung-Juhn Kim
Korea Institute of Science and Technology, Fuel Cell Research Center/UST
Hwarangno 14gqil-5, Seongbukgu
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Elucidating Structure/Function Relations in PEMs with Multiscale Simulations

Stephen J. Paddison
Department of Chemical and Biomolecular Engineering
University of Tennessee
Knoxville, TN, U.S.A. 37996
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Durability enhanced sulfonated poly(arylene ether) sulfone for PEMFC

Young-Woo Choi, Mi-Soon Lee, Chang-Soo Kim and Tae-Hyun Yang
Hydrogen and Fuel Cells Research Department
Korea Institute of Energy Research
71-2 Jang-dong, Yuseong-gu, Dagjeon 305-343, South Korea

N 07 0L 9
Synthesis and properties of conjugated polyphenylene proton exchange
membrane via nickel catalyzed carbon-carbon coupling polymerization

Youngdon Lim, Seongyoung Choi, Soonho Lee, Hohyoun Jang, Jinseong Lim and
Whangi Kim"

Department of Applied Chemistry, Konkuk University

Chungju, Chungbuk/Korea.
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Youngdon Lim, Dongwan Seo, Soonho Lee, Md. Awlad Hossain, Sangyoung Lee,

Hyunho Joo and Whangi Kim"
Department of Applied Chemistry, Konkuk University
Chungju, Chungbuk/Korea.
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Improved Mechanical Properties of Low Equivalent Weight Short Side Chain PFSA
"Deborah Jones, Surya Subianto, Jacques Roziére, Sara Cavaliere, Yannig Nedellec
’Paula Cojocaru and Luca Merlo
3Graham Hards and Sarah Burton
“Mario Casciola, Monica Pica and Anna Donnadio

"ICGM-CNRS, Université Montpellier 2, France
2 Solvay Speciality Polymers, Bollate, Italy

3Johnson Matthey Fuel Cells Ltd., Lydiard Fields, Swindon, U.K.
*Universita di Perugia, Italy
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Understanding Proton Transport by Impedance Spectroscopy in Hybrid Organic-
Inorganic Membranes Synthesized via Electrospinning and Sol-gel Chemistry
Leslie Dos Santos' 2, Ozlem Sel?, Hubert Perrot* and Christel Laberty-Robert’
"L aboratoire de Chimie de la Matiére Condensée de Paris, UPMC, CNRS-UMR7574, Collége de
France, 11 Place Marcelin Berthelot, 756005 Paris
2| aboratoire Interfaces et Systemes Electrochimiques, CNRS- UPR15, UPMC, 4 Place Jussieu,
75005 Paris
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Water Electrolysis for Hydrogen Production
Paving the Way to Renewables
Marcelo Carmo, David Fritz, Jurgen Mergel, Detlef Stolten
Research Center Jiilich
Institute of Energy and Climate Research (IEK-3)
Leo-Brandstrasse
D-52425, Jiilich, Germany

1 5

Titanium coatings deposited by thermal spraying
for bipolar plates of PEM electrolysers
S. Gago, A. S. Ansar, N. Wagner, J. Arnold, K. A. Friedrich

Institute of Technical Thermodynamics, German Aerospace Center (DLR), Pfaffenwaldring 38-40,
70569 Stuttgart, Germany
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Membranes for Alkaline Water Electrolysis

Michal Gorbar, Ulrich F. Vogt, Alexander Bonk and Andreas Zttel
Empa, Hydrogen & Energy, Abt. 505
Uberlandstrasse 129
CH-8600 Diibendorf/Switzerland
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High temperature and pressure alkaline electrolysis

Frank Allebrod, Christodoulos Chatzichristodoulou, Mogens Mogensen
Department of Energy Conversion and Storage
Technical University of Denmark
Frederiksborgvej 399
Dk-4000, Roskilde

AO0706 (ADSEract) ........cccciiiiieiiiirr s e 15
Fast Response Alkaline Water Electrolysis for Green Energy Storage

Jan Vaes, Ruben Daneels and Dimitri Van Dingenen
Hydrogenics Europe NV
Nijverheidsstraat 48c
B-2260 Oevel - Belgium
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New Materials for the Anion Exchange Membrane Electrolyzer (AEM)

M. Manolova, C. Schéberl and R. Freudenberger
Forschungsinstitut fiir Edelmetalle und Metallchemie (fem)
Katharinenstr. 17
D-73535 Schwaébisch Gmiind, Germany

AO0708 (ADSEract) ........cceuiiiiieiiirri i e 17
An efficient numerical model with validation of a PEM electrolyzer

David Fritz, Marcelo Carmo, Jurgen Mergel, Detlef Stolten
Forschungszentrum Jiilich
Leo-Brandt-Str.
52425 Jiilich, Germany
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Degradation Characterisation of Nickel Electrodes of an Alkaline Electrolyser

Daniel Symes, Bushra Al-Duri and Aman Dhir
Centre for Hydrogen and Fuel Cell Research
Chemical Engineering, University of Birmingham
Birmingham B15 2TT / United Kingdom

AO711 (ADSEract) ......ccooeeeiiiiie e e e e e 19
Titanium Dioxide Nanotubes Based Catalyst Supports for Hydrogen Evolution in
PEM Water Electrolyser

Radostina Genova-Koleva, Francisco Alcaide, Hans-Jurgen Grande, Oscar Miguel
Departamento de Energia, IK4-CIDETEC
Paseo Miramén 196
20009 Donostia-San Sebastian (Spain)
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Pressurized PEM Electrolyzer Catalyst Development
Antti T. Pasanen’, Elina Yli-Rantala', Eini Puhakka', Johanna Forsman’, Pertti
Kauranen', Max Johansson?, Mikael Bergelin?, Per Wittenhoff*, Laila Grahl-Madsen®
(1) VTT Technical Research Centre of Finland, P.O.Box 1300, FI-33101 Tampere, Finland

(2) Abo Akademi University, Piispankatu 8, FI-20500 Turku, Finland
(3) IRD Fuel Cells LLC, Kullinggade 31 DK-5700 Svendborg Denmark
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A dual-circuit redox flow battery for the generation of hydrogen from renewable
energy

Véronique Amstutz, Kathryn E. Toghill, Christos Comninellis, Hubert H. Girault

Ecole Polytechnique Fédérale de Lausanne
EPFL-SB-ISIC-LEPA, Station 6
CH-1015 Lausanne / Switzerland
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The solar fuel: a very steep energetic vector

Salim Daoudi, Farid Khalfallah Abdelhamid Iratni
University of BBA, Faculty of the Sciences and Technology
Ain Tessara 34037 Bordj Bou Arreridj, ALGERIA
El Anasser 34000 Bordj Bou Arreridj, ALGERIA
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Three-dimensional modeling and simulation of hydrogen desorption in metal
hydride hydrogen storage vessels

Hyunchul Ju’, Haneul Yoo
School of Mechanical Engineering, Inha University
253 Yonghyun-Dong, Nam-Gu, Incheon 402-751/Republic of Korea

Chapter 07 - Session A09 Renewable Hydrogen
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Improving photocurrent onset potential in ultrathin hematite films using a
combination of Nb,Os-, SiOs-underlayers and a Ga,0; overlayer
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Pre-reforming of hydrocarbons as fuel processing technology for fuel cells
Nils Kleinohl (1), J. B. Hansen (2), P. Nehter (3), H. Modarresi (2),
A. Bauschulte (1), J. vom Schlof3 (1), K. Lucka(1)
(1) OWI OEL-WAERME-INSTITUT GmbH, Affiliated Institute RWTH Aachen,
Kaiserstrasse 100, D-52134 Herzogenrath
(2) HALDOR TOPS@E A/S, Nymallevej 55, DK-2800 Lyngby
(3) ThyssenKrupp Marine Systems GmbH / Business Unit HDW,
Werftstr. 112/114, D-24143 Kiel
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HT PEMFC System containing large area cells
George Bandlamudi, Sina Souzani, Christian Hel3ke, Peter Beckhaus and Angelika

Heinzel
ZBT GmbH
Carl-Benz-Strasse, 201
D-47057 Duisburg / Germany

B0505 (ADBSEract) .........coiiiimmeeiiriiir e 27
Playing on full HT-PEM benefits -
A novel, highly integrated Micro-CHP-System.

Hans-Peter Schmid
WS Reformer GmbH
Dornierstral3e 14
D-71272 Rennignen
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An Object-Oriented Equation-Based Spatially Resolved PEFC Stack Model for
System Simulation

Tian Tang (1), Hannes Scholz (2), Jan-Philipp Brinkmeier (2), André Thiring (3)
Wilhelm Tegethoff (1,3)

(1) Institut fir Thermodynamik, Technische Universitat Braunschweig, D-38106
Braunschweig/Germany

(2) Volkswagen AG, Letter Box 011/11720, D-38436 Wolfsburg/Germany

(3) TLK — Thermo GmbH, D-38106 Braunschweig/Germany

Chapter 15 - Session B06 Fuel Cell Modelling
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Collective Proton Motion at Interfaces with Densely Packed Protogenic Surface
Groups

Swati Vartak, Ata Roudgar, Anatoly Golovnev, and Michael Eikerling
Department of Chemistry
Simon Fraser University
8888 University Drive
Burnaby, BC, V5A1S6, Canada
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A Molecular Dynamics Study for Diffusivity of Proton and Water in Polymer
Electrolyte Membrane”

Takuya Mabuchi and Takashi Tokumasu
Tohoku University.
2-1-1 Katahira Aoba-ku Sendai
Miyagi 980-0803 / Japan
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Mean-field Models in PEM Nanopores
Peter Berg and Bjoern Eirik Benjaminsen

Department of Physics
NTNU
7491 Trondheim, Norway
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DMFC: Polarization Curves, Impedance Spectra and How to Make Use of Methanol
Crossover

A.A.Kulikovsky
Research Centre Juelich, IEK-3
Juelich, 52425, Germany
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Oxygen Reduction Reaction in PEM Fuel Cells: A Theoretical Study of 02
Chemisorption in N, B or O doped Graphene

Irina Flyagina, Kevin J. Hughes, Mohamed Pourkashanian
The University of Leeds
LS2 9JT
Leeds/United Kingdom
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Modeling of PEM fuel cell’s internal temperature distribution in steady-state on
long time operation

Jiun-Hsiang Chen and Yong-Song Chen
Advanced Institute of Manufacturing with High-tech Innovations and Department of Mechanical
Engineering, National Chung Cheng University
168 University Road, Minhsiung Township,
62102 Chiayi County, Taiwan, ROC
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Polymer electrolyte fuel cell stack modeling in VHDL-AMS language with temporal
and EIS experimental validations

El-Hassane AGLZIM *

Daniela CHRENKO

University of Burgundy — ISAT laboratory
49 Rue Mademoiselle Bourgeois
58000 Nevers — FRANCE

Amar ROUANE
Djilali KOURTICHE

Mustapha NADI
University of Lorraine — LIEN laboratory
Boulevard des Aiguillettes
54500 Vandoeuvre Lés Nancy — FRANCE
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A Novel Model for Cathode Electrode of PEMFCs Based on Lattice-Boltzmann
Method

G.R. Molaeimanesh and M.H. Akbari

Center for Fuel Cell Research, School of Mechanical Engineering, Shiraz University
Molla-Sadra Ave.
Shiraz / Iran

Dynamic Simulation of 1kW PEMFC Hybrid System for Unmanned Aerial Vehicle
Sanggyu Kang', Hanseok Kim', Suyong Chae?, Yujin Song?
'Korea Institute of Machinery and Materials, Daejeon, Korea
’Korea Institute of Energy Research, Daejeon, Korea
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Chapter 16 - Session B07 Novel Supports and non-Platinum Fuel Cell
Catalysts
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Alternative Electrocatalyst Support for PEFCs:
SnO;-supported carbon-free electrocatalysts
Kazunari Sasaki"?**”, Kohei Kanda', Yuma Takabatake', Takuya Tsukatsune’,

Takahiro Higashi', Fumiaki Takasaki', Zhiyun Noda®, Akari Hayashi®**

Kyushu University,

1Faculty of Engineering, ?International Research Center for Hydrogen Energy,
*Next-Generation Fuel Cell Research Center (NEXT-FC),

*International Inst. for Carbon-Neutral Energy Research (WPI-I2CNER),
Fukuoka 819-0395, Japan

= 11
Bare and Doped Ti-oxides as Supports and Promoters for Electro-catalysts in Low
Temperature Direct Methanol and Polymer Electrolyte Fuel Cells

A.S. Arico, V. Baglio, S. Siracusano, A. Stassi,

|. Gatto, E. Passalacqua, E. Modica, A. Patti, M. Girolamo
CNR-ITAE, Via Salita S.Lucia sopra Contesse, Messina, Italy
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Durable Catalyst Supports for HTPEM Fuel Cell Electrodes

Markus Perchthaler (1), Viktor Hacker (2)
(1) Elcomax GmbH
Bayerwaldstr. 3, 81737 Munich/Germany
(2) Graz University of Technology
Steyrergasse 21, 8010 Graz/Austria
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Group 4 and 5 metal oxide-based compounds as new non-platinum cathode for
PEFC

Akimitsu Ishihara, Toshifumi Matsui, Koichi Matsuzawa, Shigenori Mitsushima,
and Ken-ichiro Ota

Yokohama National University
79-5 Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa 240-8501, Japan

Masashi Matsumoto and Hideto Imai
NISSAN ARC, LTD.
1 Natsushima-cho, Yokosuka, Kanagawa 237-0061, Japan
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Graphene Nano-foam as a Catalyst Support
Stephen Lyth, Jianfeng Liu, and Kazunari Sasaki
International Institute for Carbon-Neutral Energy Research, Kyushu University
744 Motooka
Nishi-ku, Fuuoka, 819-0395
S 000 LY =3 1 - Ve o SO 22
Graphene Oxide as a Support Material for HT-PEFCs
Amrit Chandan', Christopher Harding’, Pritpal Singh’, Shangfeng Du’, Neil V Rees',
Andrew Ingram', Robert Steinberger-Wilckens', Valerie Self* and John Richmond?
"Centre for Hydrogen and Fuel Cells, University of Birmingham, Birmingham, UK, B15 2TT ’TATA
Motors European Technical Centre, WMG, Coventry, UK, CV4 7AL.
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Valve Metal Oxide Based Catalysts for the Oxygen Reduction Reaction in Acidic
DMFCs
Thomas Mittermeier, Pankaj Madkikar, Xiaodong Wang, Hubert A. Gasteiger,
Michele Piana
Technische Universitat Miinchen
Lehrstuhl Technische Elektrochemie

Lichtenbergstr. 4
D-85748 Garching b. Miinchen
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The Catalytic Activity of Cathode with Sputtered Iron with Graphene on Carbon
Paper
Ki-Seong Lee’, Subrata Sarker', Dongil Kim?, Tae-whan Hong®, HyunCheol Ju*,
Whangi Kim® and Dong Min Kim'*
1Department of Materials Science and Engineering, Hongik University,
2639 Sejong-ro, Jochiwon, Sejong, 339-701, Korea.
’Department of Fuel Cells, Dongjin Semichem. Co., Ltd.
472-2 Gaja, Seoku, Incheon 404-250, Republic of Korea
3Depan‘ment of Material Sciences and Engineering, Chungju National University,
50 Daehak-ro, Chungju, Chungbuk 380-702, Korea
“School of Mechanical Engineering, Inha University
253 Yonghyun, Namgu, Incheon, 402-751, Korea
®Department of Applied Chemistry, Konkuk University,
322 Danwol, Chungju, Chungbuk 380-701, Korea
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The Catalytic Activity of Sputtered Cobalt with Carbon Nanotube on Carbon Paper
Subrata Sarker’, Ki-Seong Lee', Minku Lee? and Dong Min Kim'*

1Depan‘ment of Materials Science and Engineering, Hongik University,

2639 Sejong-ro, Jochiwon, Sejong 339-701, South Korea

’Nuclear Material Development Division, Korea Atomic Energy Research Institute,
Yuseong, Daejeon, 305-353, South Korea
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Fabrication of Carbon Nanocapsule Supported non-Precious Catalysts for Oxygen
Reduction Reaction
Cheng-Hong Liu, Wen-Lin Wang, Gan-Lin Hwang, Chao-Ho Lan, Fang-Hei Tsau
Department of Hydrogen Energy and Fuel Cells, Green Energy and Eco-technology Center,
Industrial Technology Research Institute (ITRI), South Campus
No.8, Gongyan Rd., Liujia Dist.,
Tainan City 734, Taiwan (R.O.C.)
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Synthesis Strategies of Precious-Metal-Free Catalysts for Polymer Electrolyte
Fuel Cells

Adina Morozan, Vincent Goellner, Marta Zaton, Jacques Roziére, Frédéric Jaouen
Institut Charles Gerhardt de Montpellier
UMR 5253 CNRS - Université Montpellier 11
Agrégats, Interfaces et Matériaux pour I'Energie
2 Place Eugéne Bataillon
34095 Montpellier cedex 5, France
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Dopant-driven Architectures of Nanostructured SnO;: “Loose-tube” Fibres as
Novel PEMFC Electrocatalyst Support

S. Cavaliere, S. Subianto, I. Savych, M. Tillard, D. J. Jones, J. Roziére
Institut Charles Gerhardt, UMR CNRS 5253, Agrégats
Interfaces et Matériaux pour 'Energie, Université Montpellier 2
34095 Montpellier Cedex 5, France
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Enhanced Electrochemical Stability of PEMFC Electrodes Based on Electrospun
Titanium Dioxide Nanofibres
|. Savych, J. Bernard d’Arbigny, S. Subianto, S. Cavaliere, D. J. Jones, J. Roziére
Institut Charles Gerhardt, UMR CNRS 5253, Agrégats

Interfaces et Matériaux pour 'Energie, Université Montpellier 2
34095 Montpellier Cedex 5, France
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D. Uzun1, E. Razkazova—Velkova2, V. Beshkov2, K . Petrov1
'Institute of Electrochemistry and Energy Systems, Bulgarian Academy of Sciences, Acad. G.
Bonchev St., Block 10, 1113 Sofia, Bulgaria

?Institute of Chemical Engineering, Bulgarian Academy of Sciences, Acad. G. Bonchev St., Block
103, 1113 Sofia, Bulgaria
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PEMICAN Project (PEM with Innovative low cost Core for Automotive application):
objectives and main results
J. Pauchet'’, S. Escribano’, A. Garcia?, D. Gonzalez?, D. Kehrwald®, A. Kucernak®, L.
Merlo®, M. Markiewicz*, F. Mornaghini®, C. Oldani®, E. Pagano®, M. Rodlert®, P.
Schott', J. Tard', R. Vincent'
! CEA, LITEN, LCPEM, F-38054 Grenoble, France
2 TECNALIA, Paseo de Mikeletegui, 2, E-20009 San Sebastian, Spain
% Adam Opel AG, General Motors Europe Vehicle CAE, D-65423 Riisselsheim, Germany
* IMPERIAL COLLEGE, Exhibition Rd, London SW7 2AZ, UK
® SOLVAY SPECIALTY POLYMERS S.p.A. RD&T Center. Viale Lombardia 20, 20021 Bollate (M),
Ital
6 T%\/ICAL Ltd., CH-6743 Bodio, Switzerland
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Correlating Properties of Special Carbons with their Performance in the Bipolar
Plate and MEA Component of PEM Fuel Cells

Marlene Rodlert, Flavio Mornaghini and Raffaele Gilardi
Timcal Graphite & Carbon
Strada Industriale 12
CH - 6743 Bodio/ Switzerland
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Gas Diffusion Layer materials and Their Effect on Polymer Electrolyte Fuel Cell
Performance — Ex-situ and In-situ Characterisation

Ahmad El-Kharouf , Neil V Rees and Robert Steinberger-Wilckens
Centre of Hydrogen & Fuel Cell Research
School of Chemical Engineering
University of Birmingham, Edgbaston, Birmingham, B15 2TT, UK.
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Fabrication and characterization of PEMFC composites bipolar plates
manufactured by compression molding
Philippe Toneguzzo®, Mathieu Comyn?, Sébastien Dagaz®, Pierrick Buvat?®, Thierry

Geneston® and Christian Quintieri®
@ CEA DAM Le Ripault, F-37260 Monts, France
b AREVA Stockage d’Energie, F-13547 Aix en Provence, France
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Project LASER-CELL: Laser Fabrication Processes for Alkaline Fuel Cell
Production
Dr Martin L. R. Thomas
AFC Energy plc

Unit 71.4, Stovolds Hill
Cranleigh, Surrey, GU6 8TB, Surrey

2 0L L0 P 22
Extending Lifetime of Alkaline Fuel Cells via Efficient Water Management
Strategies

Naveed Akhtar and Gene Lewis
AFC Energy plc.,

Unit 71.4, Dunsfold Park
Cranleigh, Surrey, GU6 8TB
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The Effect of compression on Membrane Electrode Assembly Performance:
Changes in the Gas Diffusion Layer Properties and Performance
Ahmad El-Kharouf, Neil V Rees and Robert Steinberger-Wilckens
Centre of Hydrogen & Fuel Cell Research
School of Chemical Engineering
University of Birmingham, Edgbaston, Birmingham, B15 2TT, UK.
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Metal-based gas diffusion layer in proton exchange membrane fuel cells

N. Alhazmi, D. B. Ingham, M. S. Ismail, K. Hughes, L. Ma, M. Pourkashanian
Energy Technology and Innovation Initiative, The University of Leeds
LS2 9JT
Woodhouse Lane / Leeds / UK
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Highly Conductive Elastic Epoxy/Graphite/Carbon Fiber Filament Composites for
Bipolar Plate Application in Polymer Electrolyte Fuel Cells
Jae-Young Lee, Hee-Suck Jung and Hong-Ki Lee

Hydrogen Fuel Cell Regional Innovation Center, Woosuk University
864-10 Dunsan-ri, Bongdong-eup, Wanju-gun, Chonbuk 565-701, Korea
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Carbon coated stainless steel for bipolar plates in PEM fuel cells

Anna Jansson, Hanna Bramfeldt, Jérgen Westlinder and Hakan Holmberg
R&D Sandvik Materials Technology
81181 Sandviken
Sweden

B0911 (ADSract) .....ccuuuiiiiiiiiecii i e 32
Phosphoric Acid Transport to Metallic Bipolar Plates in High Temperature
PEMFCs

J.G. Grolig, P. Alnegren, L.-G. Johansson and J.-E. Svensson
Environmental Inorganic Chemistry, Chalmers University of Technology

Kemivégen 10
SE-41296 Géteborg
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Performance of PEMFC with Metal Bipolar Plates under Different temperatures
Ching-Ying Huang, Wen-Lin Wang, Chao-Ho Lan, Fang-Hei Tsau
ITRI South Campus, Hydrogen Energy & Fuel Cell Department

Rm. 511, No. 8, Gongyan Rd., Liujia Dist.,
Tainan city, Taiwan R.O.C.
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Mechanistic Study of the
Hydrogen Oxidation/Evolution Reaction
on Platinum in Alkaline Electrolyte
Philipp J. Rheinlander, Hubert A. Gasteiger and Juan Herranz
Technische Universitdt Minchen

Lichtenbergstralle 4
D-85748 Garching / Germany
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Polyethylene based radiation grafted membranes for solid alkaline fuel cell
application
Taugir A. Sherazi (1), Doo Sung Hwang (2), Joon-Yong Sohn (3), Michael D. Guiver
(2,4), Young Moo Lee (2)
(1) Department of Chemistry, COMSATS Institute of Information Technology, Abbottabad, 22060,
Pakistan
(2) WCU Department of Energy Engineering, College of Engineering, Hanyang University,
Seoul, 133-791, Korea
(3) Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute, Jeongeup-si,
Jeollabuk-do 580-185, Korea
(4) National Research Council, Ottawa, Ontario, K1A OR6, Canada
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Readsorption Effects in the Anodic Oxidation of Ethanol in Alkaline Fuel Cells

C. Cremers, J.O. Meier, K. Pinkwart, J. Ttubke
Fraunhofer Institute for Chemical Technology ICT
Joseph-von-Fraunhofer-Str. 7
D-76327 Pfinztal, Germany

B1004 (ADBSLract) .........ccooiiiimmiiiiiirieir s e e 7

Tailoring the properties of Pt/C catalysts for DEFC

Marta C. Figueiredo?, Juan M. Feliu®, Tanja Kallio®
®Research Group of Fuel Cells, Department of Chemistry, Aalto University
P.O. Box 16100
00076 Aalto, Finland
bInstituto Universitario de Electroquimica, Universidad de Alicante,
Apt 99, 03080 Alicante, Spain
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Bimetallic PtPd Nanowires Supported on Reduced Graphene Oxide Nanosheets
for Methanol Oxidation

Shangfeng Du(1,*), Yaxiang Lu (1), Sairam K Malladi (2) and Robert Steinberger-

Wilckens (1)
(1) School of Chemical Engineering, University of Birmingham, Edgbaston, Birmingham B15 2TT,
UK
(2) Kavili Institute of Nanoscience, Delft University of Technology, Lorentzweg 1, 2628 CJ, Delft, the
Netherlands

Operation and Controls of Operating Direct Methanol Fuel Cells with PVA Based
Membranes Modified by Benzimidazolium Groups

Pratima Gajbhiye'?, Anil Kumar', J.K.SIngh'
" Indian Institute of Technology Kanpur (IIT Kanpur), 2 Indian School of Mines Dhanbad
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Performance of a passive Direct Methanol Fuel Cell: modelling and experimental
studies

V.B. Oliveira, M. Fortunato and A.M.F.R. Pinto

Departamento de Engenharia Quimica
Faculdade de Engenharia da Universidade do Porto
Oporto, Portugal
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Carbon-metal oxide heterostructures by electrospinning and atomic layer
deposition for methanol oxidation

l. Savych1 C. Marichy?, N. Pinna®, S. Cavaliere', D. J. Jones', J. Roziére'
'Institut Charles Gerhardt, UMR CNRS 5253, LaboratOIre Agrégats
Inten‘aces et Matériaux pour I'Energie, Université Montpellier 2, 34095 Montpellier, France
Depan‘ment of Chemistry, CICECO, University of Aveiro, 3810-193 Aveiro, Portugal
3Department of Chemistry, Humboldt-Universitat zu Berlin, 12489 Berlin, Germany
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Cost-effective Components for New Generation Solid Polymer Electrolyte Direct
methanol Fuel Cells
A.S. Arico, F. Lufrano, C. D’Urso, A. Stassi, V. Baglio
CNR-ITAE, Via Salita S.Lucia sopra Contesse, Messina, Italy
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PVA-g-PAA based benzimidazolium group modified membranes for application in
DMFC
Pratlma Gajbhiye1,2, Anil Kumar1, J.K.SIngh1
'Indian Institute of Technology Kanpur (IIT Kanpur), 2 Indian School of Mines Dhanbad
B1014 (ADStract) ......cccuiiiiieiiiiicc i e e e 35
Investigation of operational durability of membrane electrode assemblies in DMFC
prepared by a roll-press based decal technique

Asad Mehmood®® and Heung Yong Ha®" *
@Energy Convergence Research Center, Korea Institute of Science and Technology (KIST), Seoul
136 791, Republic of Korea
Depan‘ment of Energy and Environmental Engineering, University of Science and Technology
(UST), Yuseong-gu, Daejeon 305-333, Republic of Korea

Chapter 19 - Session B11 Durability, Degradation and Mitigation
Strategies
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In-Situ Study of Start-up and Shut-down Degradation Using Time Resolved
Potential Mapping and CO, Measurement

Edward Brightman and Gareth Hinds
National Physical Laboratory
Hampton Road, Teddington, Middlesex
TW11 OLW, United Kingdom
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“Electrocatalyst Stability under Dynamic and Stationary Operation of Polymer
Electrolyte Fuel Cells”
K. Andreas Friedrich'?, Benjamin Ohnmacht'?, Stefan Helmly'-2
Renate Hiesgen®, and Tobias Morawietz®
'German Aerospace Center, Institute of Technical Thermodynamics, Pfaffenwaldring 38-40, D-
70569 Stuttgart/Germany
®Institute for Thermodynamics and Thermal Engineering, University of Stuttgart,
D-70550 Stuttgart/Germany,
3University of Applied Sciences Esslingen, Department of Basic Science, Kanalstrasse 33, D-73728
Esslingen/Germany
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Electrochemical Degradation of Catalysts and the Design of Core-Shell Catalysts

Anil V. Virkar , Joonho Koh? and Preethy Parthasarthy’
*University of Utah
Salt Lake City, UT 84112, USA
*Materials and Systems Research, Inc.
5395 W 700 S
Salt Lake City, UT 84104, USA
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Surface modification of gas diffusion layers during ageing in fuel cell

Emilie Planes, Corine Bas and Lionel Flandin
LEPMI, UMR5279, CNRS,
Grenoble INP — Université de Savoie — Université J. Fourier
LMOPS, Bat IUT, Campus Savoie Technolac
F-73376 Le Bourget-du-Lac, France
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Comprehensive two dimensional structural investigation on the stability of
polymer electrolyte fuel cell under hygrothermal cyclic loading/unloading

KK Poornesh and Chongdu Cho
Inha University,
253 Yonghyun-dong, Nam-Gu, Incheon 402-751, South Korea

B1106 (ADSract) .......ccciiiieeiiiiici s s e e e 40

Degradation and CO tolerance studies of PEMFC aimed for reformate fuel
operation in JCHP units
(Premium Act project)
Sylvie Escribano, Laure Guétaz, Pierre-André Jacques, Fabrice Micoud,
Madeleine Odgaard* and Jacob Lindner Bonde*

CEA/LITEN/DEHT — CEA/Grenoble, 17 rue des Martyrs, 38054 Grenoble cedex 9, France
*IRD Fuel Cells, Denmark
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Effects of CO poisoning on the Performance of a High Temperature PEMFC using
Phosphoric Acid Doped Polybenzimidazole Membrane
Kyeongmin Oh, Johan Ko and Hyunchul Ju
School of Mechanical Engineering, Inha University,
Inha-Ro 100, Nam-Gu, Incheon
Republic of Korea
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lon Chromatography of Process Waters of Various Fuel Cell Systems
Nadine Bruns , Peter Wagner
NEXT ENERGY « EWE Research Centre for Energy Technology
at Carl von Ossietzky University Oldenburg
Carl-von-Ossietzky-Strale 15
D-26129 Oldenburg / Germany
Table 1 Analysed anions and cations with the ion chromatography.
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The Effect of Hydrocarbon Impurities in the Hydrogen Fuel on the Anode Activity
in PEMFC
Rakel Wreland Lindstrom, Katrin Kortsdottir, Francisco J. Perez Ferriz, Julio J. Conde

Lopez, Carina Lagergren, Géran Lindbergh
Applied Electrochemistry, KTH Royal Institute of Technology
Teknikringen 42
SE-100 44 Stockholm / Sweden
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Focuses on the perfluorosulfonic acid (PFSA) membrane degradation induced by
PEMFC operation

Corine Bas, Laurent Leclerc, Eddy Moukheiber, Gilles De Moor, and Lionel Flandin
LEPMI, UMR 5279, CNRS—Grenoble INP-Université de Savoie—Université J.Fourier, LMOPS—Bat.
IUT Campus de Savoie Technolac, F—73376 Le Bourget du Lac Cédex, France
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Investigation of anti-corrosive graphite layer on metal bipolar plate for proton
exchange membrane fuel cell
Wen-Lin Wang, Cheng-Hong Liu, Chao-Ho Lan, Fang-Hei Tsau
Department of New Energy System, Green Energy and Eco-technology System Center, Industrial
Technology Research Institute (ITRI), South Campus
No.8, Gongyan Rd., Liujia Dist.,
Tainan City 734, Taiwan (R.O.C.)
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The AVL PEMFC system validation program

Vincent Lawlor, Gunther Weirum, Kurt Salzgeber and Hannes Hick
AVL List GmbH
Hans-List-Platz 1
A-8020 Graz
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Numerical Modeling and Analysis of Degradation Rate for Membrane Electrode
Assemblies in High Temperature PEM Fuel Cells

Minjin Kim"?", Taegon Kang"? and Young-Jun Sohn'
"Korea Institute of Energy Research, Yuseong-gu, Daejeon, 305-343, Korea
2University of Science and Technology, Yuseong-gu, Daejeon, 305-350, Korea
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Analysis of electrical short-cuts inside PEMFC

Gilles De Moor', Corine Bas', Elizabeth Rossinot 2, Nicolas Caque?, Lionel Flandin
1LEPMI, UMR 5279, CNRS—Grenoble INP-Université de Savoie—Université J.Fourier, LMOPS- Bat.
IUT Campus de Savoie Technolac, 73376 Le Bourget du Lac Cédex, France
AXANE - 2 rue de Clémenciére - BP15, 38360 Sassenage, France
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Controlling fuel cell stacks by impedance data

Stefan Keller and Andreas Popenheim
Fraunhofer ISE
Heidenhofstrasse 2
D-79110 Freiburg / Germany
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Advanced Studies of Start/Stop Induced MEA Degradation in High Temperature
PEFC
Tom Engl, Kay Waltar, Lorenz Gubler, Thomas J. Schmidt
Electrochemistry Laboratory

Paul Scherrer Institut
CH-5232 Villigen PSI
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Influence of the cathode architecture in the frequency response of air-breathing
PEM Fuel Cells

Paloma Ferreira-Aparicio and Antonio M. Chaparro
Unidad de Pilas de Combustible.
Centro de Investigaciones Energéticas, Medioambientales y Tecnolégicas (CIEMAT)

Avda. Complutense, 40.
ES-28040 Madrid / Spain

Loss analysis of PtCo cathodes for PEMFC

Max Cimenti, Jurgen Stumper and Wendy Lee
Automotive Fuel Cell Cooperation Corporation
9000 Glenlyon Pkwy
V58 5J8 Burnaby, B.C. / Canada
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Enhancement of PEFC carbon monoxide tolerance by combination of different
mitigation methods

Pauli Koski, Taneli Rajala, Luis Martinez, Henri Karimé&ki, Kaj Nikiforow, Timo
Keranen and Jari lhonen
VTT - Technical Research Centre of Finland
Biologinkuja 3-5, 02044
Espoo, Finland
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Measurements of Water Droplet Behavior in Cathode Channel of Polymer
Electrolyte Fuel Cell
Eiji Ejiri
Chiba Institute of Technology
2-17-1 Tsudanuma, Narashino City 275-0016 / Japan
Fig. 2 Detail of cathode flow channel. (a) Plan view and (b) cross-sectional view A-A.
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PEM fuel cell modeling and effective diffusivity characterization in simulated
cathode catalyst layer

Young-Jun Sohn'’, Sung-Dae Yim', Gu-Gon Park’, Minjin Kim’',
Kyoungyoun Kim?, Suk Won Cha®
"Korea Institute of Energy Research (KIER)
102 Gajeong-ro, Yuseong-gu, Daejeon/Republic of Korea
2Depar'l‘ment of Mechanical Engineering, Hanbat National University
San 16-1, Duckmyoung-dong, Yuseong-gu, Daejeon/Republic of Korea
3School of Mechanical and Aerospace Engineering, Seoul National University
559 Gwanak-ro, Gwanak-gu, Seoul/Republic of Korea
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Spatial heterogeneities in heat and mass transfer in SOFC stacks and their
influence on the electronic structure and conductivity of LSM cathodes

Tzu-Wen Huang and Artur Braun

Laboratory for High Performance Ceramics, Empa, Swiss Federal Laboratories for Materials Science
and Technology
8600 Diibendorf, Switzerland

Chapter - Session Overview Table of Contents - 34/36



AL
g%, 4" European PEFC and H2 Forum ISBN 978-3-905592-17-7 2 -5 July 2013, Lucerne Switzerland

Chapter 21 - Session B13 Hydrogen Production, Storage, Purification

Content Page B13 - ..

=30 0B 7Y o T3 1 - T o 4

Carbon Dioxide as Hydrogen Vector — Sustainable H, Storage and Delivery

Gabor Laurenczy
EPFL, Ecole Polytechnique Fédérale de Lausanne
Laboratoire de Chimie Organomeétallique et Médicinale (LCOM)
CH-1015 Lausanne / Switzerland
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Investigations of the Steam Iron Process for Decentralised Renewable Hydrogen
Production
Stephan Nestl, Gernot Voitic, Viktor Hacker
Institute of Chemical Engineering and Environmental Technology, Graz University of Technology

Steyrergasse 21
8010 Graz / Austria
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Formic Acid - a suitable material for hydrogen storage

Peter Sponholz, Dérthe Mellmann, Henrik Junge and Matthias Beller
Leibniz-Institute for Catalysis Rostock
Albert-Einstein-Str. 29a
18059 Rostock / Germany

Efficient Large Scale Hydrogen Liquefaction
llka Seemann, Christoph Haberstroh and Hans Quack,
Technische Universitaet Dresden
Bitzer Chair of Refrigeration, Cryogenics and Compressor Technology
D 01062 Dresden, Germany
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Dense Palladium-Copper Alloy Membranes for Hydrogen Separation
Naser Al-Mufachi (1), David Book (1), John Speight (1), Shahrouz Nayebossadri (1),

Waldemar Bujalski (2)
"School of Metallurgy and Materials, University of Birmingham, Edgbaston, Birmingham, B15 2TT,
UK.
?Centre for Hydrogen and Fuel Cells, University of Birmingham, Birmingham, UK, B15 2TT
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Electro-chemical Hydrogen Compression
Peter Bouwman, Sander ten Hoopen, Menno Koeman, Wiebrand Kout, Daniel
Semerel, Marten-Jan Verbeek, Frans Mulder.
Hydrogen Efficiency Technologies — HyET
Leemansweg 15
6827 BX, Arnhem / The Netherlands
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On-site hydrogen production at refueling stations from diesel and biodiesel
Stefan Martin ?, Dick Lieftink ®, David Wails ©, George Karagiannakis ¢, Toste
Azevedo®, José Luis Marcos ", Maria Maynar
*aGerman Aerospace Center (DLR), Germany
*HyGear B.V. (HYG), The Netherlands
*CJohnson Matthey PLC. (JM), United Kingdom
*dCentre for Research and Technology Hellas (APTL), Greece
*elnstituto Superior Técnico (IST), Portugal
fAbengoa Bioenergia San Roque, S.A. (ABSR), Spain
IAbengoa Hidrégeno, S.A. (AH), Spain
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Low Temperature Steam Reforming of Diesel over Structured Catalysts

Sangho Lee and Joongmyeon Bae
Dept. of Mechanical Eng., KAIST
291 Daehak-ro, Yuseong-gu,
Daejeon, Republic of Korea
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Lag.75Sr0.25Cro.sMng 5035 oxide based steam reforming catalyst for SOFC direct
internal reforming

Byoung Young Yoon and Joongmyeon Bae
Dept. of Mechanical Eng., KAIST.

291 daehak-ro
Yuseong-gu, Daejeon, Republic of Korea
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Ru/Ni/MgAl,O, catalysts for steam reforming of methane: Effects of Ru content on
self-activation property

Dal-Ryung Park, Jae-Dong Kim, Seung-Chan Baek and Ki-Won Jeon
“New Energy Research Center, Korea Gas Corporation, 638-1, ll-dong, Sangrok-gu, Ansan 426-790,
Republic of Korea

bPetroleum Displacement Technology Research Center, Korea Research Institute of Chemical
Technology(KRICT), P.O. Box 107, Yuseong, Daejeon 305-600, Republic of Korea
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Hydrogen Permeation of a Palladium-coated
Vanadium-10at.%Alumnium Membrane
Meng-Chang Lin", Yen-Hsun Chi, Yu-Li Lin and Ting-Wei Huang
Green Energy and Environment Research Laboratories
Industrial Technology Research Institute

195 Sec. 4, Chung-Hsing Road
Hsinchu 31040/Taiwan, ROC
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The Enhanced Hydrogen Storage Properties of CNT Modified MgH
Sang-Woon Hwang and Kee-Suk Nahm*

School of Chemical Engineering and R&D Education Center for Fuel Cell Materials and Systems,
Chonbuk National University
561-756 Jeonju, Jellabuk-Do, Republic of Korea
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National Hydrogen Competitiveness Analysis With Fuzzy Theory Integrated Multi-
Criteria Decision Making Approach In Case Of Hydrogen Production And Storage
Seongkon Lee'?, Gento Mogi?, Zhoulin Li?, Sangkon Lee®, K.S Hui*, K.N Hui®,
Jongwook Kim'
! Energy Policy Research Center, KIER, Daejeon, Republic of Korea 2 Department of Technology
Management for Innovation, Graduate School of Engineering, The University of Tokyo, Tokyo, Japan
% Green Transformation Technology Center, KITECH, Daegu, Korea

4Depan‘ment of Mechanical Engineering, Hanyang University, Seoul, Republic of Korea
®School of Materials Science and Engineering, Pusan National University, Busan, Republic of Korea

Chapter - Session Overview Table of Contents - 36/36



