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The contamination of drinking water by polyfluoroalkyl substances (PFAS) and heavy metal 

ions represents a growing environmental and health risk. PFAS are excessively used in 

textiles, coatings and packaging. They remain persistent in the environment due to their 

strong C-F bonds leading to bioaccumulation and toxicity, which is directly linked to cancer 

as well as liver and kidney damage [1]. Similarly, heavy metal ions such as Pb²⁺, Cu²⁺, Cd²⁺ 

and Ni²⁺ that stem from industrial sources are highly toxic even at minimum level [2]. 

Conventional removal methods include ion exchange, precipitation and membrane filtration 

often suffer from low selectivity, high cost and non-efficient regeneration [2]. 

Polymer-based hydrogels represent a promising and sustainable alternative due to their  

porous and functional networks, allowing effective adsorption and straightforward 

modification. If polyampholytes are used for hydrogel formation, the resulting materials 

contain both positive and negatively charged functional units, leading to response to 

changes in pH value and ionic strength and allowing the adsorption different metal ions, 

depending on surrounding conditions. Additionally, functional groups such as -COOH and -

NH₂ further enhance the binding capacity and reusability of the functionalized hydrogel 

systems [3]. 

This project develops poly(dehydroalanine) (PDha)-based polyampholyte hydrogels as 

multifunctional sorbents for water purification. PDha combines carboxylic and amine 

functionalities. This offers high charge density, tunable pH behavior and reversible 

adsorption. The aim is to design and synthesize PDha-based hydrogels for selective PFAS 

and heavy metal removal and ensure efficient regeneration and reuse.  
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