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A B S T R A C T 

 

 

The development of polymer membranes with tailored micro-morphology and wettability is a demand in the areas 

of filtration, sensors, and tissue engineering, among others. The thermoplastic copolymer poly(vinylidene fluoride-

co-hexafluoropropylene) (PVDF-HFP), is one of the most widely used polymers for these applications due to its 

good mechanical and thermal properties, biocompatibility and low density. Although the control of the PVDF-HFP 

morphology is a complicated task, the introduction of ionic liquids (ILs) in the PVDF-HFP matrix opens new 

perspectives in this area. This work consists of a systematic study of three different protic ionic liquids 

([dema][TfO], [MIm][NTf2] and [MIm][Cl]) in the control of PVDF-HFP membranes properties. Different 

preparation conditions are also analysed. These results demonstrate how several parameters such as morphology, 

water absorption capacity and mechanical properties vary depending on the production methodology employed and 

on the choice of incorporated IL. Pores of different sizes, spherulites and compact structures have been obtained, 

as well as hydrophilic and highly hydrophobic structures. These results show that ILs play a key role in the 

optimization of polymer properties and given the large number of available ILs, open up new possibilities for the 

development of polymer membranes suitable for applications where specific morphologies are desirable. 

© 2018 Elsevier Ltd. All rights reserved.    

 

1. Introduction 

 

Nowadays, the development of polymer membranes with tailored micro-morphology, mechanical properties or water absorption capacity 

is a demand in the areas of filtration, electronics, sensors, tissue engineering or energy, among others [1-3]. Morphology characteristics 

significantly determine the final mechanical, thermal, optical and electronic properties of membranes and for this reason, many efforts have 

been devoted to understanding how to control and tailor membrane morphology [4-7], as this could open new possibilities in the previously 

cited applications.  

Some of the most commonly used polymers in membrane development are polyvinylidene fluoride (PVDF) and its copolymers. They are 

semicrystalline thermoplastic fluoropolymers with good physical and chemical properties, including good chemical and thermal stability, high 

polarity, low density, hydrophobic nature and biocompatibility [8]. Particularly, this family of polymers stands out for having the highest 

dielectric constant and the highest piezoelectric response among all the polymers. PVDF and its co-polymers are polymorphous polymers that 

can exhibit five crystalline phases, including two piezoelectric (γ and β-phases), which can be obtained by the control of the production 

method. The piezoelectric phases are widely applied in the area of sensors and actuators [9], as well as emerging applications such as the 

development piezoelectric scaffolds for tissue regeneration in biomedical applications [10]. 
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