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Metalorganic networks and nanostructures have become an interesting research subject (see 

for example the reviews [1-5]), due to the potential applications as nano-templates for 

adsorbates with catalytical properties or for the study of their low dimensional properties. 

Among these systems, many have been named as the result of a non-covalent coordination 

interaction [4-5], where a dehydrogenation of the organic molecules takes place [6]. 

 

Here we present our work in the formation of metalorganic nanostructures  based on the iron 

and PTCDA coordination on a gold surface. By means of scanning tunnelling 

microscopy/spectroscopy (STM-STS) [7], X-ray photoemission spectroscopy (XPS), and ab-

initio theoretical calculations, we complete a view of this pure coordination system.  

 

STM images show different metalorganic nanostructures depending on the preparation 

procedure (coverage, ratio and temperature): from 0D nanodots obtained at low coverages, to 

1D chains after 360-380K annealing, and 2D coverage when the 1:1 ratio is observed. XPS 

spectras for the C1s and O1s peaks show how the coordination between the iron and the 

molecule induce a redistribution of the charge in the organic molecule, stronger at the 

carboxylic group. At the same time the Fe peak shows no significant change for the 

metalorganic structures, with the iron atoms keeping their metallic state Fe
0
, as expected for a 

pure coordination bond.  

 

Finally the theoretical calculations show the stability of the proposed models and how the 

HOMO – LUMO orbitals at the 2D nanostructures are located at different molecules (in 

figure b). This last is the reason for the strong difference observed at these structures in the 

STM images measured at both polarities.  
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Figure. a) STM image of a “ladder-like” structure made of PTCDA molecules and iron 

atoms. b) Relaxed model of a periodic metalorganic network and the calculated  HOMO – 

LUMO orbitals. c) C1s photoemission spectra for a PTCDA monolayer on gold and for a gold 

substrate covered with 1D metalorganic chains. 
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