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RESEARCH 
 
� Title: Novel strategies and mathematical modeling of membrane applications. 
 
� Description: 
 
Currently, my research lines are focused on the following: 
 
Tissue engineering: biodegradable and biocompatible polymeric membranes and 
functional composite membranes with high nutrients transport properties are fabricated 
to be employed as scaffolds for in vitro cell culture and later in vivo implantation. 
 
CO2 valorization: there is a major concern about CO2 capture to reduce the effects of 
this gas on the global climate change. The chemical valorization of the CO2 pursues the 
chemical transformation of this compound into valuable products, such as dimethyl 
ether (DME). The incorporation of a membrane for in-situ water removal in the catalytic 
packed-bed membrane reactor configuration allows the intensification of the process 
of DME synthesis and the incorporation of CO2 to the syngas stream that feeds the 
system. 
 
Food industry: grapes with high degree of ripeness are desirable to produce wines with 
highly developed aroma profiles but on the other hand have undesired high alcohol 
content. The adjustment of the alcohol by membrane contactors is evaluated in a 
pilot/pre-industrial scale plant to optimize the operation variables that minimize the 
aroma compound losses during this process. 
 
The mathematical model is used in all these research lines to validate the experimental 
results and facilitate the decisions making process for future work and the pilot and 
industrial scale-up. 
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R&D PROJECTS 
 

Title: DESARROLLO DE TECNOLOGÍAS INNOVADORAS PARA EL TRATAMIENTO DE 
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