IFBF 2015 List of Conference Papers

Print ISBN: 978-0-9571055-5-3
Digital ISBN: 978-1-9164518-5-8

Design, manufacture and deployment of a VFB

Page 12

Angel Alvarez, Raquel Ferret, Maddi Sanchez, Alberto Izpizua, Maria Rivas, Carlos Sanchez
EDP Spain, Zigor, Tekniker, Isastur, Spain

Zigor, Spain

Tekniker, Spain

Isastur, Spain

New developments on zinc/air flow batteries

Page 14

B. Amunategui, A.Ibafiez, M. Sierra and M. Pérez

Tecnicas Reunidas, Proprietary Technology Development Division, Madrid, Spain

Recent developments in the zinc-cerium redox flow battery for energy storage
Page 16

Luis F. Arenas, Carlos Ponce de Ledn, Frank C. Walsh

Electrochemical Engineering Laboratory, Faculty of Engineering and the Environment,
University of Southampton, UK

Investigation of crossover processes in a bidirectional vanadium/air redox flow battery
Page 18

Jan grosse Austing, Carolina Nunes Kirchner, Lidiya Komsiyska, Oliver Osters, Gunther
Wittstock

Next Energy - EWE Research Centre for Energy Technology at the University of Oldenburg,
Germany

Carl von Ossietzky University of Oldenburg, Faculty of Mathematics and Science, Institute of
Chemistry, Germany

Performance characteristics of the Zn-Ce hybrid redox flow battery

Page 20

Léonard Berlouis, Georgios Nikiforidis and Rory Cartwright.

WestCHEM, Department of Pure and Applied Chemistry, University of Strathclyde, UK

Membraneless hydrogen bromine flow battery for low-cost energy storage

Page 22

William A. Braff, Martin Z. Bazant, and Cullen R. Buie

Giner, Inc., USA

Departments of Chemical Engineering and Mathematics, Massachusetts Institute of
Technology, USA

Department of Mechanical Engineering, Massachusetts Institute of Technology, USA



A vanadium-redox flow battery for the Isle of Gigha: learning to date
Page 24

James Cross, John Samuel, Gary Simmonds, Peter Ridley

EA Technology, UK

Renewable Energy Dynamics Technology (REDT), UK

Study of loss mechanisms in a regenerative hydrogen cerium fuel cell
Page 26

H. Hewa Dewage, B. Wu, A. Tsoi, V. Yufit, G. Offer and N.P. Brandon
Imperial College London, Department of Earth Science and Engineering, UK
Imperial College London, School of Design Engineering, UK

Imperial College London, Department of Mechanical Engineering, UK

Boosting vanadium flow battery operating voltage at high load by 0.5 V using gold vs.
carbon cathodes, and exploring non-vanadium oxidants with 15- to 30-fold greater current
density

Page 28

David A. Finkelstein, Joseph D. Kirtland, Nicolas Da Mota, Abraham D. Stroock, Héctor D.
Abruia

Department of Chemistry and Chemical Biology

Department of Chemical and Biomolecular Engineering, Cornell University, United States

Redox flow battery membranes with improved vanadium-ion barrier properties
Page 30

Lorenz Gubler, Olga Nibel, Lukas Bonorand

Electrochemistry Laboratory, Paul Scherrer Institut, Switzerland

Influence of vanadium ions on platinum catalysts for vanadium air redox flow batteries
Page 32

Christian Gutsche, Christoph J. Moeller, Martin Knipper, Holger Borchert, Juergen Parisi,
Thorsten Plaggenborg

University of Oldenburg, Department of Physics, Energy and Semiconductor Research
Laboratory, Germany

Experimental studies of size effect on pressure drop in serpentine flow fields for all-
vanadium redox flow battery applications

Page 34

Sanjay Kumar, Rajshree Chakrabarti, Sreenivas Jayanti

Department of Chemical Engineering, IIT Madras, India

Evaluation of electrode materials towards extended cycle-life of all-copper redox flow
battery

Page 36

Puiki Leung, Enrique Garcia-Quismondo, Laura Sanz, Jesus Palma, Marc Anderson
IMDEA Energy Institute, Spain.

Environmental Chemistry & Technology Program, University of Wisconsin-Madison, USA



Impact of pulsating electrolyte flow on full vanadium flow battery

Page 38

Chun Yu Ling, Ming Han and Erik Birgersson

Department of Chemical and Biomolecular Engineering, National University of Singapore,
Singapore

Clean Energy Research Center, Temasek Polytechnic, Singapore

Separator performance and scale-up of the all-copper RFB
Page 40

David Lloyd, Laura Sanz, Lasse Murtomaki

Department of Chemistry, Aalto University, Finland

Cost potentials for VFB core components

Page 42

Christine Minke, Thomas Turek

Clausthal University of Technology, Institute of Chemical and Electrochemical Process
Engineering, Germany

Robust 3D-structured carbon-based electrodes for all-vanadium redox flow batteries
Page 44

Joachim Langner, Julia Melke, Igor Derr, Mark Hartmann, Stefan Rimmler, Susanne Zils,
Frieder Scheiba, Dominic Samuelis,Ansgar Komp, Matthias Otter, Christian Neumann, Sabine
Schimpf, Michael Bron, Helmut Ehrenberg, Christina Roth

Karlsruhe Institute for Technology (KIT), Germany

Freie Universitdt Berlin (FUB), Institute for Chemistry and Biochemistry, Germany
Martin-Luther-Universitdt Halle-Wittenberg (MLU), Technische Chemie Erneuerbarer
Energien, Germany

Freudenberg Forschungsdienste, Germany

Heraeus Quarzglas, Germany

Power delivery and thermal management of electronic packages using redox flow systems
Page 46

Patrick Ruch, Neil Ebejer, Arvind Sridhar and Bruno Michel

IBM Research — Zurich, Switzerland

A novel iron/iron flow battery for grid storage

Page 48

Jonathan Sassen, Jonathan Goldstein, Linoam Eliad, Nir Baram
Epsilor-Electric Fuel Ltd., Israel

Recent test results of the 5 MWh flow battery system

Page 50

Toshikazu Shibata, Toshio Ooka, Kazuhiro Fujikawa, Syuji Hayashi, Takahiro Kumamoto,
Yoshiyuki Nagaoka, Katsuya Yamanishi and Yasumitsu Tsutsui

Sumitomo Electric Industries Ltd., Japan



Materials-selection criteria for next-generation flow-batteries

Page 52

Rylan Dmello and Kyle C. Smith

University of lllinois at Urbana-Champaign, USA and the Joint Center for Energy Storage
Research

Supercooled catholyte based on solvate ionic liquid
Page 54

Kensuke Takechi, Yuichi Kato and Yoko Hase

Toyota Research Institute of North America, USA
Toyota Central R&D Labs., Inc., Japan

Improving the durability, performance, and cost of the Br, — H; redox flow cell

Page 56

Michael C. Tucker, Adam Z. Weber, Ryszard J. Wycisk, Peter N. Pintauro, Michael Bates,
Sanjeev Mukerjee, Venkata Yarlagadda, Trung Van Nguyen, Pau Ying Chong, and Guangyu
Lin

Lawrence Berkeley National Laboratory, USA

Vanderbilt University, USA

Northeastern University, USA

University of Kansas, USA

TVN Systems, Inc., USA

Scotland’s energy systems
Page 58

Seonaid Vass

Scottish Enterprise, UK

Ambipolar zinc-polyiodide electrolyte for high energy density aqueous redox flow battery
Page 60

Wei Wang, Bin Li, Zimin Nie, Vijayakumar Murugesan, Guosheng Li, Jun Liu, Vincent
Sprenkle,

Pacific Northwest National Laboratory, USA

Critical safety features of the vanadium redox flow battery

Page 62

Adam H. Whitehead, Markus Trampert, Peter Pokorny, Paul Binder, Thomas Rabbow
Cellstrom GmbH, Austria

Improvements to the soluble lead acid flow battery

Page 64

Richard G.A. Wills, Muthu Krishna, David Hall

Faculty of Engineering & the Environment, the University of Southampton, UK
C-Tech Innovation Ltd., UK



Go with the flow: reports on installed systems in Germany and the US
Page 66

Rick Winter

UniEnergy Technologies, USA

Advancements in the demonstrator of the dual-circuit all-vanadium redox flow battery for
hydrogen generation

Page 70

Heron Vrubel, Véronique Amstutz, Pekka Peljo, Kathryn Toghill and Hubert Girault
Laboratoire d’Electrochimie Physique et Analytique, Ecole Polytechnique Fédérale de
Lausanne, EPFL—Energypolis, Switzerland

Recent progress in quinone-based aqueous flow batteries

Page 72

Qing Chen, Michael P. Marshak, Michael Gerhardt, Changwon Suh, Andrew Wong, Liuchuan
Tong, Suleyman Er, Roy G. Gordon, Alan Aspuru-Guzik, Michael J. Aziz

Harvard School of Engineering and Applied Sciences, USA

Department of Chemistry and Chemical Biology, Harvard University, USA

Investigation of the HCI-system and comparison to the conventional HSOs-system for
vanadium redox flow batteries

Page 73

J. Baumgarten, A. B. Britz, K. L. A. Belener, R. Hempelmann

Saarland University, Physical Chemistry, Germany

Functionality integration in bipolar plates for vanadium redox-flow batteries

Page 74

Maik Becker, Katharina Schafner, Peter Toros, Nils Tenhumberg, Niels Bredemeyer, Gregor
Polcyn, Ulrich Kunz, Thomas Turek

Clausthal University of Technology, Institute of Chemical and Electrochemical Process
Engineering, USA

Energie-Forschungszentrum Niedersachsen, Germany

ThyssenKrupp Industrial Solutions GmbH, Germany

ThyssenKrupp Electrolysis GmbH, Germany

Chemical aging of carbon felt electrodes in all-vanadium redox flow batteries (VFB)
Page 75

Igor Derr, J. Langner and C. Roth

Institute for Chemistry and Biochemistry, Freie Universitdt Berlin, Germany

Institute for Applied Materials - Energy Storage Systems, Karlsruhe Institute of Technology
(KIT), Germany

Regeneration of capacity-disbalanced vanadium electrolyte for all-vanadium redox-flow
batteries

Page 75

Nataliya Roznyatovskaya, Tatjana Herr, Matthias Fihl, Jens Noack, Karsten Pinkwart, Jens
Tlbke

Fraunhofer-institut for Chemical Technology, Applied Electrochemistry, Germany



Hydrogen bromide flow batteries as a source for bulk energy storage
Page 76

Arnon Blum

EnStorage Israel, Israel

A vanadium redox flow battery for uninterruptible power supply applications
Page 78

Thomas Buczkowski, Jens Noack, Peter Fischer, Jens Tiibke, Karsten Pinkwart
Fraunhofer Institute for Chemical Technology Applied Electrochemistry, Germany

PVC-Silica ion exchange membrane for use as separator in redox flow batteries

Page 80

Mateusz L. Donten, Cana Khalouche, Andreea Pasc, Michel Perdicakis, Mathieu Etienne and
Carole Lainé

Amer-Sil, Luxembourg

Université de Lorraine, France

A dynamic equivalent circuit model for a vanadium flow battery with varying cell
resistance

Page 82

Petra Dotzauer and Andreas Jossen

Bavarian Center for Applied Energy Research (ZAE Bayern), Germany

Two flow battery ideas
Page 82

Bjorn Hagen

BH Consulting, Australia

Carbon composite materials with chemical surface functionalization as electrodes in all-
vanadium redox flow batteries

Page 83

M. Hartmann, S. RUmmler, S. Schimpf and M. Bron

Martin-Luther-Universitét Halle-Wittenberg, Technische Chemie Erneuerbarer Energien,
Germany

Design of organic additives for vanadium redox flow battery

Page 84

Jinyeon Hwang, Hyuck Lee, Bo-Mi Kim, Sheeraz Mehboob and Heung Yong Ha

Center for Energy Convergence Research, Korea Institute of Science and Technology, South
Korea

Department of Materials Science and Engineering, Korea University, South Korea

Fluidic and charge network analyses for the theoretical optimization of electrolyte flow
field design in advanced vanadium redox flow battery

Page 85

Ah-Reum Kim, Sung-Jae Chung, Sukkee Um

Department of Mechanical Engineering, Hanyang University, South Korea



Lab-scale VFB investigation at IFPEN — from experiment to modelling

Page 86

Jenny Jonquille, Domenico Di Domenico, Nadine Giirer, David Pasquier, Renaud Revel
IFP Energies Nouvelles, France

Nitrogen-doped carbons as electrode materials for all-vanadium redox flow batteries
Page 88

Hyo June Lee, Hansung Kim

Dept. of Chemical and Biomolecular Engineering, South Korea

A nickel chelate complex cation as a single redox couple working in non-aqueous
electrolyte for redox-flow batteries

Page 90

Hyun-seung Kim, Taeho Yoon, Ji Heon Ryu, Seung M Oh

Department of Chemical and Biological Engineering, Seoul National University, South Korea

Improvements to the soluble-lead flow battery (SLFB)

Page 91

M. Krishna and R.G.A Wills

Energy Technology Research Group, Faculty of Engineering and the Environment, University
of Southampton, UK

Optimal system design for all-vanadium redox flow batteries considering the power-
electronic grid connection

Page 92

Sebastian Koenig, Michael R. Suriyah, Thomas Leibfried, Thomas Lueth, Daniel Leypold and
Joerg Bornwasser

Karlsruhe Institute of Technology (KIT), Germany

TRUMPF-Hiittinger GmbH & Co. KG, Germany

Fraunhofer Institute for Solar Energy Systems (ISE), Germany

The influence of the graphitization degree of carbon-based electrodes in all-vanadium
redox flow batteries

Page 94

J. Langner, S. Zils, F. Scheiba, H. Ehrenberg and C. Roth

Karlsruher Institut fiir Technologie (KT), Institut fiir Angewandte Materialien (IAM), Germany
Freudenberg New Technologies, Germany

Freie Universitdit Berlin, Fachbereich Biologie, Chemie, Pharmazie, Germany

Influence of ion-exchange membrane features on the performance of all-vanadium redox
flow battery

Page 95

J. Pocedic, P. Mazdr, P. Blésky, J. Vrana, J. Dundalek, J. Kosek

New Technologies — Research Centre, University of West Bohemia, Czech Republic

Institute of Chemical Technology Prague, Czech Republic



Use of UV-Vis absorption spectroscopy to measure state of charge in all-vanadium flow
batteries

Page 96

Cattleya Petchsingh, Nathan Quill, Robert P. Lynch, Daniela Oboroceanu, Deirdre Ni Eidhin,
Catherine Lenihan, Xin Gao and D. Noel Buckley

Department of Physics & Energy, University of Limerick, Ireland

Zinc bromide flow batteries: custom bromine complexing agents
Page 98

Ben-Zion Magnes, Ran Elazari, Iris Ben-David and Ronny Costi
ICL-IP R&D, Isreal

Numerical investigation of species crossover phenomena in hydrogen/bromine redox flow
batteries

Page 100

Kyeongmin Oh and Hyunchul Ju

Inha University, South Korea

Three-dimensional, transient modelling of H,/Br; redox flow batteries
Page 102

Kyeongmin Oh and Hyunchul Ju

Inha University, South Korea

Oxidation resistivity of VGCF™ electrode for vanadium redox flow batteries
Page 104

Gaku Oriji, Keizo Iseki, Masatoshi Ichikawa and Kenzo Hanawa

Institute for Advanced and Core Technology, Showa Denko K.K., Japan

Functionality integration in bipolar plates for vanadium redox-flow batteries

Page 106

Antonio Rodolfo dos Santos, Thorsten Hickmann, Thomas Turek, Ulrich Kunz
Clausthal University of Technology, Institute of Chemical and Electrochemical Process
Engineering, Germany

Energie-Forschungszentrum Niedersachsen, Germany

Eisenhuth GmbH & Co. KG, Germany

Chemical stability of a polypropylene-graphite composite bipolar plate in a resting
vanadium redox flow battery

Page 107

Barbara Satola, Carolina Nunes Kirchner, Lidiya Komsiyska, Oliver Osters, Gunther Wittstock
Next energy - EWE Research Centre for Energy Technology at the University of Oldenburg,
Germany



Characterization of membranes for vanadium redox-flow batteries

Page 108

Katharina Schafner, Maik Becker, Peter Toros, Nils Tenhumberg, Niels Bredemeyer, Gregor
Polcyn, Ulrich Kunz, Thomas Turek

Clausthal University of Technology, Institute of Chemical and Electrochemical Process
Engineering, Germany

Energie-Forschungszentrum Niedersachsen, Germany

ThyssenKrupp Industrial Solutions GmbH, Germany

ThyssenKrupp Uhde Chlorine Engineers GmbH, Germany

Larger-scale pilot plant for VFB electrolytes preparation

Page 110

Jiti Vrédna, Petr Mazur, Jaromir Pocedi¢, Jan Dundalek, Juraj Kosek

Department of Chemical Engineering, University of Chemical Technology Prague, Czech
Republic

New Technologies — Research Centre, University of West Bohemia, Czech Republic

Polysulphide-air redox flow battery - a novel solution for grid scale energy storage
Page 112

Yuhua Xia, Nigel Brandon and Vladimir Yufit

Department of Earth Science and Engineering, Imperial College London, UK

Physically based impedance modelling of a VFB for diagnostics
Page 113

Matteo Zago, Eugenio Rovera and Andrea Casalegno
Politecnico di Milano, Italy



