INAUGURALDISSERTATION

zur Erlangung des Grades eines Doktors der Naturwissenschaften (Dr. rer. Nat.) 

vorgelegt dem Fachbereich Chemie der Universität-GH Essen

Ruthenium Nanoparticles:

Synthesis, Characterisation and Organisation in Alumina Membranes and Mesoporous Materials; Applications in Catalysis
THESE

Présentée en vue de l’obtention du Doctorat de l’Université Paul Sabatier

Spécialité : Chimie et Physico-Chimie des Eléments de Transition

Katrin Pelzer

Toulouse, 13. October 2003

JURY:

M. A. Lattes

Professeur à l'Université Paul Sabatier, Toulouse
President

     R. A. Fischer 
Professor at the Ruhr-Universität Bochum

Referee

     J.-P. Candy

Directeur de Recherche CNRS, CPE, Lyon

Referee

     H.-H. Limbach
Professor at the Freie Universiät Berlin

Member of the Jury

     G. Schmid

Professor at the Universität GH Essen

Supervisor

     B. Chaudret
Directeur de Recherche CNRS, LCC, Toulouse
Supervisor

Mme K. Philippot
Chargée de Recherche CNRS, LCC, Toulouse
Invited Member

Katrin Pelzer

”Ruthenium Nanoparticles: Synthesis, Characterisation and Organisation in Alumina Membranes and Mesoporous Materials; Applications in Catalysis”

Supervisors: Dr. Bruno Chaudret, Prof. Dr. Günter Schmid

Ph. D. thesis of the Universities of Essen, Germany and Paul Sabatier Toulouse, France

13th October 2003
Size controlled ruthenium nanoparticles have been prepared by decomposition of the organometallic precursor Ru(COD)(COT) (COD = 1,5-cyclooctadiene, COT = 1,3,5-cyclooctatriene) under an H2 atmosphere in organic solutions. The stabilisation of these nanoparticles has been carried out in the presence of either a pure alcohol or an alcohol/THF mixture, or organic ligands as further stabilisers. An organisation of the particles has also been realised using mesoporous alumina membranes and silica materials. The characterisation of the particles has been realised by different techniques both from organometallic or solid state chemistry such as electronic microscopy (TEM, HRTEM), X-ray diffraction (XRD), wide-angle X-ray scattering (WAXS) and photoelectron spectroscopy (XPS). The catalytic activity of these new materials was tested in the hydrogenation of 1,3- butadiene and the CO oxidation in the gas phase. The use of Ru loaded membranes resulted in considerably increased activities compared with grinded samples.

This work shows that the organometallic complex Ru(COD)(COT) is a very interesting precursor for the preparation of various nanoparticles whose size and surface state can be controlled. In addition, these particles are active in catalysis.
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