Bimetallic Catalysis – Fundamental effects studied on well defined model systems
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Bimetallic catalysts are well known to often exhibit a significantly better performance, in activity and/or selectivity, than the respective components[1]. Based on catalytic measurements using catalysts with varying composition, different electronic and geometric effects were introduced to explain there observations [2]. Direct proof, however, was hardly possible because of the mostly unknown surface composition of the catalyst particles. 
In the present talk, I will discuss recent experimental and theoretical results on the reactivity and reaction behavior of planar bimetallic model systems. The electronic and structural effects gover​ning their (electro-)chemical and –catalytic properties will be elucidated on a molecular scale. The analysis is based on the evaluation of the chemical /catalytic properties of structurally well defined model systems, whose surface structure, composition and two-dimensional distribution of the surface atoms are systemati​cally varied [3-6] QUOTE "" 
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. The structural properties are determined by atomic resolution scanning tunneling microscopy [7]. This way, the chemical properties of individual adsorption ensembles become experimentally accessible and can be compared with theoretical results.
The potential of such model studies, in combination with theory, for the molecular scale under​standing of relevant reactions is discussed.

[1]
J.H. Sinfelt,  Surf. Sci. 500 (2002) 923.

[2]
W. M. H. Sachtler,  in Handbook of Heterogeneous Catalysis, G. Ertl, H. Knözinger, and J. Weitkamp, Eds. (VCH-Wiley, Weinheim, 1997), Vol. 3.

[3]
T. Diemant, T. Hager, H.E. Hoster, H. Rauscher, R.J. Behm,  Surf. Sci. 541 (2003) 137.

[4]
H. Hoster, B. Richter, R.J. Behm,  J. Phys. Chem. B 108 (2004) 14780.

[5]
H. Rauscher, T. Hager, T. Diemant, H. Hoster, F. Buatier de Mongeot, R.J. Behm,  Surf. Sci. 601 (2007) 4608.

[6]
H. Hoster and R. J. Behm,  in ’Fuel Cell Catalysis: A Surface Science Approach’, Ed. M.T.M. Koper (Wiley & Sons, London, 2009).

[7]
H. Hoster, A. Bergbreiter, P. Erne, T. Hager, H. Rauscher, R.J. Behm,  Phys. Chem. Chem. Phys. 10 (2008) 3812.

