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CONTRATOS PREDOCTORALES 2020 SEVERO OCHOA 
 
 

PROJECT TITLE / JOB POSITION TITLE: 
 
Synthesis and characterization of 2D materials based on Curcuminoids for sensing 
applications 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 
The aim of the project is the achievement of conjugated molecules that through design can 
expand creating 2D molecular-based films with luminescent, magnetic and/or electronic 
properties to be used as sensors of small organic molecules and/or metal centers (pollutants 
in different solvents including a variety of water sources).  

For that, we synthesize molecular units, based on curcuminoids (CCMoids), containing sets of 
functional groups that allow further reactions (expansion of the web) and coordination. Here, 
CCMoids are used as molecular platforms (0D) that can be designed and modified to react 
among themselves or with additional molecules achieving higher dimensional structures (2D).  

The project involves two different methods toward the achievement of 2D systems. The first 
one is based on bench experiments, having the precursor units in solution and creating the 
final systems in the interface of two liquids. Such pathway has used lately by us and other 
groups giving great results. The second path involve the sublimation of the CCMoid units on 
metallic surfaces and the further connectivity of such entities due to the metallic nature of 
the substrate. Materials that cannot fly will be also explored due to the use of technology that 
allows the organize disposition of solid on different surfaces with the successful removal of 
the solvent. 

The results accomplished with both methods will be characterized to analyze possible voids, 
reproducible thickness of the samples and coordination capacity of the final species. Finally, 
studies of AFM and STM will allow an advanced structural analysis of the samples and the use 
of our probe station the measure of the electronic properties of such surfaces will be tested.  

The sensing properties of our materials versus different metal centers and metalloids will be 
tested by means of changes in their luminescent, magnetic and/or electronic properties. 
Overall, the information will be used for the design of sensing prototypes. 

 
JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 
 
The project will be divided in a period of bibliographic work for the student to introduce 
himself/herself in the research area and objectives of the purpose. This will be focused on the 
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knowledge of Curcuminoids and 2D materials. 

This will be followed by the synthesize of a designed organic molecule (of curcuminoid 
nature), where the student will be trained and he/she will learn characterization techniques 
that encloses standard techniques (IR, EA, Mass spectroscopy and NMR) with advanced ones 
(electrochemistry, fluorescence, X-ray diffraction and/or magnetism (the last one if requires)).  

In parallel, the student will be instructed on the different ways that the group uses to 
functionalize surfaces and will proceed with experiments toward the attachment of the 2D 
structures on different substrates.  

The final set up (2D/surface) will be studied by TEM, SEM, STM and AFM and used in the final 
step to analyze the changes in fluorescence, conductivity (by the use of our probe station) or 
magnetism once the material will be in contact with different environments, interacting with 
pollutants (small organic molecules, metal centers, etc.). 

 
GROUP LEADER: 
 
Title: Dr. / Prof. / Mr. / Ms.: Prof  
Full name: Núria Aliaga-Alcalde  
Email: naliaga@icmab.es 
Research project / Research Group website: http://departments.icmab.es/funnanosurf/ 
 
 
RELATED LINKS TO THE POSITION (optional) 
URL: http://www.icrea.cat/Web/ScientificStaff/Nuria-Aliaga-Alcalde-429 
Tittle link: 


