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Abstract 
 
The research on carbon neutral renewable energy 
sources based upon the combination of solution 
processing methods, nanostructured semiconductor 
inorganic materials and optoelectronic device physics 
is a powerful interdisciplinary platform for scientific 
research in the 21st Century. Since the group 
formation in 2006, our particular interest has been the 

development of earth abundant and molecular based 
solar cells and the detailed study of the interfacial 
charge transfer reactions that limit the efficiency on 
these novel generation of solar cells. 
On the other hand, we also are devoted to the 
development and study of novel materials for 
biomedical applications that advance on the 
application of nano-science to medicine. 
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During 2016 our group has focussed processing 
and fabrication of solar cells combining organic 
semiconductor molecules and hybrid perovskite 
semiconductors. Scheme 1 the molecular 
structure of the methyl ammonium lead 
perovskite (MAPI) which has lead to efficiencies 
over 19% in  our group. The highest efficiency 
reported is above 22% under standard 
measured conditions..  
 

 
Scheme 1: Molecular structure and X-ray structure of 
the MAPI used in efficient perovskite solar cells. 
 
Moreover, we have continued our work on the 
application of organic solar cell using biomimetic 
organic semiconductor molecules, such as 
porphyrins.  Figure 1. 
 

 
Figure 1. Molecular structures of two porphyrins used 
in organic solar cells as electron donor materials. 
 

Our group has also started to investigate the use 
carbon dots as selective contact electrodes and 
light emitting materials (Figure 2) . 

 
 
Figure 2. Hybrid solar cell using carbon dots as 
efficient selective contacts for electrons. 
 
Carbon materials are attracting very much 
interest as they hold the promise for a new 
revolution in the new generation of electronics 
and opto-electronic devices.  
Our group have developed an easy-to-use 
method that allows the synthesis of high purity 
C-dots ( carbon dots) in large quantities                         
( Scheme 1) 

 
 
Scheme 1. Hydrothermal synthesis of luminescent C-
dots at ICIQ. 
 
 Last but not least and looking into the future of 
perovskite materials , the group has started the 
synthesis of stable quantum dots with high 
luminescence properties to be used either in 
LED’s and/or solar cells ( Figure 3). 

 
Figure 3. Luminescent perovskite quantum dots upon 
excitation using UV light. 
 
Group Competitive Research Projects. 
 

1. MINECO CTQ-2016-80042-R 
2. EU-ERCstg PolyDot 
3. 2014 SGR-project-763 
4. MINECO Redes de excelencia. Red 
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Group Industrial Research Projects. 
 

 
 
 

1. Solution processed devices-EURECAT 
2. Synthesis of Quantum dots. Torrecid. 
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