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One of the most interesting characteristics of ionic liquid-based materials is their remarkable CO2-afinity. Our 

recent studies show that the use of their polymeric form, poly(ionic liquid)s (PILs), is a powerful strategy to 

design improved CO2 separation membranes, since these materials offer a pathway to fine-tune their gas 

permeation properties and separation performances.
1
 Due to the easy tailoring of their properties, PILs have 

been sucessfully used in a large number of fields. 

The production and use of clean and efficient energy has been a crucial issue of the early 21
st
 century. The 

growing energy crisis, with overall energy consumption predicted to nearly double by 2050, has been 

prompting studies regarding new energy sources. Among these sources, the delivery of energy using hydrogen 

(H2) is becoming a reality. However, there are still significant barriers to overcome before a competitive 

hydrogen economy could be fully realized.  

In this project, H2 purification will be studied using PIL membranes. This is a critical step in hydrocarbon fuel 

processing for clean hydrogen production, while simultaneously mitigating carbon dioxide (CO2) emissions in 

electricity, power, and fuels production schemes.
2
 This project consists on searching for the most suitable PIL 

structures to be used as polymeric matrices and testing their feasibility to prepare dense membranes, using 

different strategies such as solvent casting, spray casting, spin coating as well as UV polymerization. The 

selected membranes will screened in term of their thermal and mechanical stability, and also gas permeation 

properties towards CO2 and H2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 
 

1. L. C. Tomé, I. M. Marrucho, Chem. Soc. Rev., 2016, 45, 2785.  

2. T. C. Merkel, M. Zhou, R. W. Baker, J. Membr. Sci., 2012, 389,441. 

mailto:isabel.marrucho@tecnico.ulisboa.pt

