
The noble metal platinum is not only 
in demand for jewellery but also 

for industrial use. Platinum can  serve 
as an excellent catalytic converter, 
for instance during the production of 
the energy-carrier hydrogen through 
photocatalytic water splitting.

Tailor-made nanoclusters
Platinum is expensive, however, and 
the industry is looking for ways to 
use the material so parsimoniously 
spread that nearly all atoms sit on 
the surface. The industry is receiving 
support from Prof. Ulrich Heiz. The 
native-born Swiss has been in charge 
of the chair for Physical Chemistry at 
the TU in Munich since 2004 and has 
been a member of NIM since 2012.  
Heiz and his colleagues are special-
ists  in the size-specific fabrication 
of metal clusters, aggregates as large 
as 100 atoms. The properties of the 

clusters vary, somewhat 
irregularly, in their de-
pendence on the num-
ber of the atoms. Larger 
structures behave simi-
lar to a solid state body. 
The scientists are mainly 
interested in how stable 
and mobile the clusters 
are. Which catalytic, op-
tical and photochemical 
properties do they exhib-
it? And how do their characteristics 
depend on their size?

NIM-cross-linked optimally
In collaboration with the chair of 
the NIM-coordinator Prof. Jochen 
Feldmann (LMU), Heiz and his col-
leagues placed various platinum clus-
ters on cadmium sulfide nano-rods. By 
doing this, they discovered that clus-
ters made of exactly 46 atoms catalyze 
the light-induced production of hy-
drogen most efficiently (Nanoletters 
2012). Dr. Markus Döblinger, a spe-
cialist for electron microscopy in the 
NIM-group of Prof. Christina Scheu 

(LMU), helped to make 
the approximately one 
nanometer small clusters 
visible (view p. 4)

A new dimension of 
the periodic system
The position of the atoms 
in the cluster also influ-
ences their morphology: 
e.g. are they stacked, 

or do they lie flat beside 
one-another? There are as many be-
havior patterns as there are variants. 
“Basically, the behavior of the clusters 
with respect to size opens up a new di-
mension within the periodic system,” 
explains Heiz.

Since October 2013, the chemist has 
been expecting a further challenge. 
He is going to be the scientific director 
of the Catalysis Research Center (CRC) 
of the TUM that was founded in 2008 
and will soon be able to move into its 
own building beside the faculty. 
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