
Materials for Catalysis in Energy

https://doi.org/10.1557/opl.2012.1432 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2012.1432


MATERIALS RESEARCH SOCIETY

SYMPOSIUM PROCEEDINGS VOLUME 1446

Materials for Catalysis in Energy
Symposium held April 9–13, 2012, San Francisco, California, U.S.A.

EDITORS

De-en Jiang
Oak Ridge National Laboratory

Oak Ridge, Tennessee, U.S.A.

Harold H. Kung
Northwestern University

Evanston, Illinois, U.S.A.

Rongchao Jin
Carnegie Mellon University

Pittsburgh, Pennsylvania, U.S.A.

Robert M. Rioux
The Pennsylvania State University

University Park, Pennsylvania, U.S.A.

Materials Research Society
Warrendale, Pennsylvania

https://doi.org/10.1557/opl.2012.1432 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2012.1432


CAMBRIDGE UNIVERSITY PRESS

Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, São Paulo, Delhi, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York, NY 10013-2473, USA

www.cambridge.org
Information on this title: www.cambridge.org/9781605114231

Materials Research Society
506 Keystone Drive, Warrendale, PA 15086, USA
http://www.mrs.org

� Materials Research Society 2012

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

This book has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 2012

CODEN: MRSPDH

ISBN: 978-1-60511-423-1 Hardback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party Internet Web sites referred to
in this publication and does not guarantee that any content on such Web sites
is, or will remain, accurate or appropriate.

https://doi.org/10.1557/opl.2012.1432 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2012.1432


CONTENTS

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Materials Research Society Symposium Proceedings . . . . . . . . . . . . . . . . ix

Hydrogen Generation for 500 hours by Photoelectrolysis
of Water using GaN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1

W. Ohara, D. Uchida, T. Hayashi, M. Deura,
and K. Ohkawa

Spray-deposited Co-Pi Catalyzed BiVO4: A Low-cost Route
Towards Highly Efficient Photoanodes. . . . . . . . . . . . . . . . . . . . . . . . . . . .7

Fatwa F. Abdi, Nienke Firet, Ali Dabirian,
and Roel van de Krol

Artificial Photosynthesis - Use of a Ferroelectric Photocatalyst. . . . . . . .13
Steve Dunn and Matt Stock

Copper Tungstate (CuWO4)–Based Materials for
Photoelectrochemical Hydrogen Production. . . . . . . . . . . . . . . . . . . . . . .19

Nicolas Gaillard, Yuancheng Chang, Artur Braun,
and Alexander DeAngelis

Oxygen Reduction Reaction Electrocatalytic Activity
of SAD-Pt/GLAD-Cr Nanorods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25

Wisam J. Khudhayer, Nancy Kariuki, Deborah J. Myers,
Ali U. Shaikh, and Tansel Karabacak

Study of Co-assembled Conducting Polymers
for Enhanced Ethanol Electro-oxidation Reaction . . . . . . . . . . . . . . . . . .33

Le Q. Hoa, Hiroyuki Yoshikawa, Masato Saito,
and Eiichi Tamiya

Preparation and Characterization of Platinum/Ceria-based
Catalysts for Methanol Electro-oxidation in Alkaline Medium . . . . . . . .39

Christian L. Menéndez, Ana-Rita Mayol,
and Carlos R. Cabrera

In Situ Spectroscopic Characterization of Some LaNi1-xCoxO3

Perovskite Catalysts Active for CH4 Reforming Reactions . . . . . . . . . . .47
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PREFACE

Growing demand for energy and the need to reduce our society’s carbon footprint

calls for transformative measures to increase efficiency in energy consumption and

sustainable methods of energy production and storage. Novel materials will be key to

these transformative technologies by acting as catalysts and facilitating desired chemical

transformations. It is becoming increasingly evident that the integration of materials

science perspectives into catalyst discovery, synthesis, and characterization will provide

new opportunities for novel catalytic materials in energy-related applications.

Symposium U of the 2012 MRS Spring Meeting in San Francisco, California,

“Materials for Catalysis in Energy,” was held April 10–13. The objective of the

organizers was to bring together researchers from materials science, chemical synthesis,

heterogeneous catalysis, electrocatalysis, and photocatalysis to highlight recent progress

and discuss challenges and opportunities in the materials aspect of catalysis research and

development for energy applications. This symposium was the second one in the recent

history of MRS meetings with a particularly strong focus on the materials aspect of

catalysis; the first one was pioneered and organized by Sheng Dai, Harold H. Kung, Jun

Liu, and Chung-Yuan Mou at the 2009 MRS Fall Meeting in Boston, Massachusetts.

Close to 200 abstracts were received and about 150 papers were presented in

Symposium U in Spring 2012, demonstrating the significant interest from the broader

catalysis community in this topical area. This volume contains a cross section of papers

presented in the symposium, and highlights the interdisciplinary nature of this research

area. We thank the authors, the reviewers, and the MRS staff in making this volume

possible and we hope you enjoy reading these outstanding contributions.

De-en Jiang

Harold H. Kung

Rongchao Jin

Robert M. Rioux

July 2012
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