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 Preface      

    Catalysis is a central concept in chemistry, playing, for instance, a key role in bio-
logical and industrial processes. For a century, catalysis has been divided into 
homogeneous and heterogeneous reactions, and scientifi c communities have crys-
tallized around each aspect. The advent of nanosciences has now clearly promoted 
the bottom - up strategy over the top - down one, making this traditional frontier 
obsolete. Thus, the molecular approach is presently most useful for the defi nition 
of selective and effi cient heterogeneous catalysts that can be removed from reac-
tion media and re - used. Nanocrystals of size one to only a few nanometers present 
the best catalytic effi ciency, yet their support is most important for the synergistic 
activation of substrates, as best illustrated by Haruta ’ s famous catalysis of CO 
oxidation by O 2  at 200   K by oxide - supported gold nanoparticles (NP). 

 Therefore, this book is timely in gathering together the best experts in catalysis, 
coming originally from both homogeneous and heterogeneous catalysis commu-
nities, who have imagined a large number of synthetic approaches to catalytically 
active transition - metal NPs and their derivatives. All of them now focus on aspects 
that promote selectivity and effi ciency for a broad variety of molecular - activation 
processes with goals ranging from organic synthesis to hydrocarbon reforming 
and environmental problems. 

 Thus the fi rst part of the book (Chapters                  1 to 9 ) deals with NP catalysis, empha-
sizing the key role of NP supports; the second part (Chapters      10 to 12 ) concerns 
specifi c metals (namely Pd, Ru, Ir and Au), and the last part (Chapters            13 to 18 ) 
focuses on specifi c substrates of particular interest for organic chemistry, hydro-
carbon reforming and environmental aspects. Among the metals, Pd and Au 
are the most effective catalysts. Palladium is the most effi cient catalyst for 
carbon – carbon bond formation thus, besides Chapter  10  that is devoted to PdNPs, 
their catalytic properties also spread over the fi rst part of the book. Gold is the 
most effi cient NP catalyst for a variety of aerobic (thus low - cost) oxidation reac-
tions, and AuNP catalysis is covered in four chapters at the end of the second part 
and beginning of the third part. Each chapter is introduced in more detail in 
Chapter  1 . 

 All the chapters have been reviewed by two to three independent referees. For 
their invaluable refereeing assistance and expertise (some have served twice), we 
are grateful to: 
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 Markus Antonietti (Postdam, Germany), Jean - Claude Bertolini, (Villeurbanne, 
France), Harry Bitter (Utrecht, The Netherland), Geoffrey Bond (Salford, U.K.), 
Pierre Braunstein (Strasbourg, France), Mingshu Chen (College Station, USA), 
Bert Chandler (Trinity Univ., USA), Runo Chaudret (Toulouse, France), Mingshu 
Chen (College Statin, Texas, US), Carmen Claver (Taragone, Spain), Avelino 
Corma (Valencia, Spain), Gabriele Centi (Messina, Italy), Richard M. Crooks 
(Austin, Texas, USA), Bernard Coq (Montpellier, France), De Chen (Trondheim, 
Norway), D. Samuel Deutsch (Columbia, SC, USA), Daniel Duprez (Poitiers, 
France), W. Nicholas Delgass (Purdue Univ., USA), D. Wayne Goodman, (College 
Station, USA), Pascal Granger (Lille, France), Masatake Haruta (Toyo, Japan), 
Claude R. Henry (Marseille, France), Xander Nijhuis (Utrecht, The Netherlands), 
Carlos Moreno - Castilla (Granada, Spain), Ulrich Heiz (TU Munich, Germany) 
Jos é  M. Parera (Santa Fe, Argentina), Miquel Pericas (Tarragona, Spain), Laura 
Prati (Milano, Italy), Manfred T. Reetz (M ü hlheim, Germany), Alain Roucoux 
(Rennes, France), Catherine Santini (Lyon, France), Guenter Schmid (Essen, 
Germany), Ulrich Schubert (Vienna, Austria), Sandor Szabo (Budapest, Hongrie), 
Serge Thorimbert (Paris, France), Dmitry Yu. Murzin (Turku, Finland), Marco 
Zecca (Padova, Italy). 

 We strongly believe that this book will greatly catalyze research in this key fi eld 
in the forthcoming years for the benefi t of our Society. Have a nice read! 

 Bordeaux, July 2007  Didier Astruc          
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