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 CIQUS researchers develop an extremely simple procedure  to obtain nanosized 
graphenes, which will be crucial  in future electronic devices 

 

This research was made in collaboration with IBM, and it describes the synthesis of a nanographene, a type of 

compound that could lead to the future graphene-based electronic devices. The results have been published 

in the prestigious scientific journal «Angewandte Chemie». 

  
Santiago de Compostela, July 15, 2014. The prestigious journal Angewandte Chemie has recently published a 

work by CiQUS researchers (University of Santiago de Compostela, Spain) in collaboration with IBM 

Research - Zurich (Switzerland), which describes an extremely simple method to obtain high quality 

nanographenes from easily available organic compounds. 

 

Graphene is considered an unique material, which is leading to the emergence of a completely new 

technology. One of the biggest challenges in this new field is the development of methodologies for the 

preparation on this material with nanometric size and high quality: if the researchers get a perfect control 

over their size and geometry, they could explore new applications for high-performance electronic 

devices. The method discovered by CiQUS researchers allows to obtain well-defined nanographenes in 

one-pot from perylene, a very common organic compound.  

 

This method is based on the reactivity of a group of molecules named arynes, which can act as "molecular 

glue" to paste graphene fragments together. The clover-shaped nanographenes obtained in this research 

were deposited on ultrathin insulating films, and imaged with atomic resolution by atomic force 

microscopy (AFM). The preparation of these materials with different size and shapes could be crucial to 

build graphene-based electronic circuits, molecular machinery and/or single molecule electronic devices. 

 

The research work, led by Prof. Diego Peña, is a contribution of the research group COMMO -belonging to 

CiQUS-, and includes the participation of Prof. Enrique Guitián, Prof. Dolores Pérez and the PhD student 

Sara Collazos. This COMMO group is pioneer on the synthesis of nanosized graphenes following bottom-

up approaches through chemical methods in solution. The IBM group is specialist in the use of AFM with 

atomic resolution and in this work Dr. Leo Gross, Dr. Gerhard Meyer and PhD student Bruno Schuler were 

involved.  

 

Both groups have already collaborated and published previous results in prestigious chemistry scientific 

journals as Science (2012), and currently they take part of the Large European Project PAMS (Planar 

Atomic and Molecular Scale Devices), with a total budget over 9 million Euros. PAMS main objective is to 

develop electronic devices of nanometric-scale size, in order to get the extreme miniaturization of the 

equipment used in information technology and communication. 

 

 
 

Figure: Atomic force microscopy (AFM) image of  a clover-shaped nanographenes 

 (Credit: Bruno Schuler, IBM – Zurich) 

 

 

Watch video: Nanographenes: Molecular Assembly of Nanosized Graphenes 
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Links: 
 
Research Center: CIQUS – USC (www.usc.es/ciqus/en/) 

Research Group: www.usc.es/ciqus/en/groups/commo 

Research Group: http://www.zurich.ibm.com/st/atomic_manipulation/ 

Research paper: http://onlinelibrary.wiley.com/doi/10.1002/anie.201403707/abstract 

Contact: Diego Peña, diego.pena@usc.es 

PAMS Project: http://pams-project.eu/  

Watch video nanographenes:  www.youtube.com/watch?v=CVv-00ZjH3I 

 

 


