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With the advent of Scanning Tunneling Microscopy (STM) a dream has come true in surface 
chemistry: to directly watch how a single molecule adsorbs on a surface and undergoes a 
chemical transformation.  Combined with first-principles theory, such measurements allow 
identifying specific surface sites, as well as reaction processes and mechanisms that are at the 
heart of heterogeneous, photo- and electrocatalysis.   
In the talk I will give an overview of the insights gained from such combined STM/DFT 
investigations.  I will mainly focus on TiO2, the prototypical system for surface science 
experiments on metal oxides; technologically important, yet fundamentally challenging 
materials.  The semiconducting properties of TiO2 (and the fact that it is cheap, stable, readily 
available, and can be produced in a variety of nanostructures) make it popular in well-
established fields, such as photocatalysis, and emerging technologies, such as memristive 
switching. 
To be meaningful, surface science studies are best conducted on single-crystals in ultrahigh 
vacuum, although recent STM studies in aqueous solutions point towards the potential of using 
this technique in other environments as well.  The surface geometrical and electronic structures 
of various facets and polymorphs of TiO2 are now well understood.  An important aspect are 
surface defects, in particular O vacancies that form easily in reducible metal oxides.  Such 
defects can be judiciously created by electron bombardment, and with STM one can inspect 
individual defects and even manipulate them.  I will discuss adsorption, diffusion and photo-
induced processes for various molecules.  The results will be compared with other systems 
systems, e.g. iron oxides, where vacancies in the cation sublattice influence surface properties 
in a profound way.  
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Rudolf  BRDIČKA 
(1906-1970) 

 
 
Professor of physical chemistry at Charles University, founding member of the 
Czechoslovak Academy of Sciences, founder and first director of the Institute of 
Physical Chemistry of the Czechoslovak Academy of Sciences. 
 
An outstanding electrochemist renowned in particular by his pioneering work on kinetic 
polarographic current and on applications of polarography in medicine. A brilliant 
university teacher, author of an internationally recognized textbook of physical 
chemistry. He has crucial merits for development of modern physical chemistry in this 
country. 
 
To commemorate his work and personality, the Institute of Physical Chemistry of the 
Academy of Sciences of the Czech Republic has organized since 1991 annually a 
festive R. Brdička Lecture. Invited speakers have been eminent scientists active in 
some field relating to the research currently pursued in the Institute. 
 


