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One-dimensional metal nanostructures have 
attracted a lot of applied and fundamental research 
interest due to their unusual, non-bulk-like structure and 
physical properties. They are viable candidates for 
applications as nanoelectronic devices, mechanically 
enhancing composites and as industrial catalysts.  

Geometric and electronic effects play decisive 
role for the performance of nanostructured materials in 
general and catalysts in particular [1] Changes in the 
types of reaction site, their coordination number with 
neighboring atoms and the strain at the reaction site 
profoundly influence their reactivity. Shape, size and 
stability of nanostructured catalyst affect the overall 
utilization in technical applications. [1,2] Pt nanowire and 
nanorods have less low coordinated sites and edges; the 
surface available for the reaction is much smoother then 
in particles of comparable diameter which makes these 
nanostructure viable alternative to the state of the art 
Pt/C.[2,3] 
 

Here we report on the improvements in the per 
site activity. We provide an insight into the underlying 
mechanism of catalytic activity enhancement based on 
multi scale approach using the first principles Density 
Functional Theory (DFT) and Molecular Dynamics (MD) 
calculations and compare with experimental structural and 
performance characterization.  Our approach is based on 
examining theoretical descriptors of catalyst behavior.  
Parameters that correlate with catalytic activity changes 
include electronic structure effects, described by the mean 
energy of d-band electrons; effect of size, shape and 
exposed crystallographic orientation. The structural and 
performance characterization of smooth 1D catalyst will 
be presented. The comparison of the simulation results 
with experiments will be discussed as well. 
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