Edited by S. David Jackson and @WILEY-VCH
]ustin S. ]. Hargreaves T R R

Metal Oxide
Catalysis

Volume 1




Metal Oxide Catalysis

Volume 1

Edited by
S. David jackson and Justin S. J. Hargreaves

9



The Editors

Prof. S. David Jackson
University of Glasgow
Department of Chemistry
WestCHEM

Joseph Black Building
Glasgow, G12 8QQ
United Kingdom

Dr. justin S. . Hargreaves
University of Glasgow
Department of Chemistry
WestCHEM

Joseph Black Building
Glasgow, G12 8QQ
United Kingdom

All books published by Wiley-VCH are carefully
produced. Nevertheless, authors, editors, and
publisher do not warrant the information
contained in these books, including this book,
to be free of errors. Readers are advised to keep
in mind that statements, data, illustrations,
procedural details or other items may
inadvertently be inaccurate.

Library of Congress Card No.: applied for

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from
the British Library.

Bibliographic information published by the
Deutsche Nationalbibliothek

Die Deutsche Nationalbibliothek lists this
publication in the Deutsche Nationalbibliografie;
detailed bibliographic data are available on the
Internet at <http://dnb.d-nb.de>

© 2009 WILEY-VCH Verlag GmbH & Co. KGaA,
Weinheim

All rights reserved (including those of translation
into other languages). No part of this book may
be reproduced in any form - by photoprinting,
microfilm, or any other means—nor transmitted
or translated into a machine language without
written permission from the publishers.
Registered names, trademarks, etc. used in this
book, even when not specifically marked as such,
are not to be considered unprotected by law.

Cover Design  Schulz Grafik-Design,
FuRgonheim

Composition SNP Best-set Typesetter Ltd.,
Hong Kong

Printing  Strauss GmbH, Mérlenbach
Bookbinding  Litges & Dopf GmbH,
Heppenheim

Printed in the Federal Republic of Germany
Printed on acid-free paper

ISBN: 978-3-527-31815-5



Metal Oxide Catalysis

Edited by
S. David Jackson and
Justin S. J. Hargreaves



Related Titles

C. N. R. Rao, A. Miiller,
A. K. Cheetham (eds.)

Nanomaterials Chemistry

Recent Developments and New
Directions

2007

ISBN: 978-3-527-31664-9

R. A. van Santen, M. Neurock

Molecular Heterogeneous
Catalysis

A Conceptual and Computational
Approach

2006

ISBN: 978-3-527-29662-0

J. Hagen

Industrial Catalysis

A Practical Approach
2006
ISBN: 978-3-527-31144-6

C. N. R. Rao, A. Miiller,
A. K. Cheetham (eds.)

The Chemistry
of Nanomaterials

Synthesis, Properties and
Applications

2004

ISBN: 978-3-527-30686-2

H. U. Blaser, E. Schmidt (eds.)

Asymmetric Catalysis on
Industrial Scale

Challenges, Approaches and Solutions
2004
ISBN: 978-3-527-30631-2



Preface

Metal oxide catalysis continues to grow at a rapid rate, reflecting the wide range
of chemical reactions that can be enhanced by the use of a metal oxide catalyst.
The advances in characterization techniques and their application to the field have
improved our understanding of the processes occurring on the surface and in the
bulk. This two volume review series is therefore timely.

The first volume comprises a series of in-depth contributions detailing a number
of characterization methods frequently applied to metal oxides. The aim of this
volume, although not exhaustive, is to provide a basic introduction to each tech-
nique and then a general overview of its application in the area of metal oxide
catalysis, thereby providing the general background against which many advances
in the area of metal oxide catalysis have been made. The second volume is a com-
pilation of review chapters detailing the catalytic applications of oxides and related
materials. The contributions to this volume can be subdivided into two general
categories—those that detail a specific material, or class of materials, and those
that detail a specific reaction, or class of reactions. It was impossible to try to cover
all the myriad reactions catalyzed by oxides so we have had to be selective. We
hope we have managed to give a flavor of the range of chemistry accessible and
would encourage the interested reader to investigate alternative sources for com-
plementary coverage, for example on zeolites, etc.

Taken together, these volumes represent a marker of the high quality research
that has been undertaken in the characterization of metal oxides and into the
reactions they catalyze. We hope you will find them enjoyable and illuminating.

We would like to take this opportunity to thank all contributors for their chap-
ters. Their cooperation in adhering to the, at times tight, deadlines is much appre-
ciated. Finally, we wish to express our gratitude to the staff at Wiley-VCH, and in
particular Manfred Kohl and Stefanie Volk, for their kind assistance in bringing
these volumes to fruition.

Glasgow, May 2008 S. D. Jackson
J. S. J. Hargreaves
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