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Abstract  
 

Stimuli responsive polymers have attracted great attention both from the scientific and engineering viewpoints. 

Although water-soluble responsive polymers and hydrogels have been extensively studied and reported, there is little 

work on non-aqueous responsive polymer systems. This presentation gives an overview of our recent and past work in 

the field of responsive polymers, which include photo-, thermal-, pH- and CO2-responsive systems and their 

applications.  

 

The discussion will include our recent work on a new class of thermally responsive elastomeric ionogels. These non-

aqueous responsive ionogels are derived from robust polyurethane elastomers and ionic liquids. The discussion will be 

focused on their unique properties, phase transition behaviour and mechanistic insight of molecular interactions. For 

example, the complex hydrogen bonding between the polymer network and the ionic liquids is better understood with 

the aid of molecular dynamic simulation. The phase transition temperature of such ionogels can be tuned to cover an 

unprecedented range which is unattainable with hydrogels. These ionogels represent a new class of stimuli responsive 

materials with characteristics and attributes not only stemming from the intrinsic stability and non-volatility of the 

ionic liquids and the mechanical robustness of the polyurethane elastomer, but also due to the specific molecular 

interactions. As a comparison, the discussion will also cover stimuli responsive aqueous ionic liquids and polyionic 

liquids. Potential uses of such stimuli responsive systems for water treatment, waste heat harvesting, ‘smart’ windows, 

etc will be highlighted. These applications are developed based on the understanding of the underlying driving forces 

for phase separation and distinct changes in water affinity, as well as the secondary molecular binding interactions.  
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