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Stimuli-responsive microgels are chemically crosslinked polymer particles of nanometer dimensions that 
become highly swollen in response to certain external stimuli such as pH, temperature, ionic strength, electric 
and magnetic field [1]. In recent years, numerous reports on the synthesis of microgels, characterization, 
modification, and application in biomaterials, sensor technology etc. have emerged demonstrating the 
importance of these materials both in fundamental and applied research [3,4].  Cationic microgels swell in 
acidic pH conditions and de-swell or shrink in neutral/basic pH conditions.   
 
In this work, new stimuli-responsive cationic microgels based on N-acryloyl-N’propyl piperazine (AcrNPP) 
were synthesized by a surfactant-free emulsion polymerization using water-ethanol mixture.  The microgels 
were responsive to changes in external pH, and temperature.  Their size increased or decreased in response 
to changes in pH or temperature, and the transition was studied using UV-vis spectroscopy, static and 
dynamic light scattering, and differential scanning calorimetry.  Interestingly, the microgels in water showed 

a lower critical solution temperature (LCST) of 37 C.  This LCST shifted to higher temperature in acidic 
solution due to increased hydrophilicity as a result of ionization.  Using the properties of these microgels, 
removal of toxic dyes and heavy metals in water is investigated in this project.  The core-shell morphology of 
the water-swollen microgel shown by TEM is presented in Figure 1.  .  
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Figure 1. TEM of water-swollen microgel. 


