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        Seawater purification through solar-driven evaporation has gained attention as a 
sustainable and high-efficiency technique for clean water production. The main challenge 
is designing an evaporator that simultaneously provides high evaporation efficiency and long-
term structural stability [1,2].  This work presents the development of a superabsorbent and 

thermoresponsive hydrogel composed of N-isopropylacrylamide 
(NIPAAm) and acrylamide (AAm),modified with poly(3,4- ethylenediox-
ythiophene):polystyrene sulfonate (PEDOT:PSS) as a photothermal ab-
sorber. The material was designed to enhance solar-driven interfacial 
evaporation for seawater desalination. The synthesized hydrogel exhib-
ited remarkable water uptake and excellent structural stability, enabling con-
tinuous water transport to the evaporation interface. Despite the low pho-
tothermal loading (1 wt%), high light absorption and thermal conversion 
efficiency were achieved. By optimizing both the molar composition of 

the hydrogel and the solar vapor generator (SVG), a high evaporation rate of 6.23 kg/m²·h was 
achieved. ICP-MS analysis shows that the hydrogel demonstrated high removal efficiency for 
both salt ions and heavy metals, around 99% removal [3]. 
References: 

[1] Mingot, J et al. The “Pudding Effect” to Promote Solar-Driven Water Purification. Adv. Funct. Mater. 2024, 
34 (13), 2311523. 
[2] Naranjo, A et al. Thermosensitive Hydrogel PNIPAAm–Alg–PEDOT for Sustainable and Efficient Water 
Purification Powered by Solar Energy. Adv. Sustain. Syst. 2024, 8 (11), 2400234. 
[3] Amir, U et al. Unveiling the Challenge of Evaporator Design in Clean Water Production Promoted by Su-
perabsorbent Hydrogels and Sunlight. ACS Appl. Mater. Interfaces 2026, 18, 3204−3218. 
 
Acknowledgements: This work has received funding from the Grant PID2024-157005OB-I00 and 
CEX2023-001300-M by MCIN/AEI/10.13039/501100011033 and by ERDF "A way of making Europe”, 
by the European Union. U. A. acknowledges the support of the Joan Oró FI AGAUR fellowship (Grant nº 
2024 FI-1 00253) and E. A. the support given by ICREA Acadèmia 2024 award (grant nº 00125) for ex-
cellence in Research, funded by the Generalitat de Catalunya. 

sunlight 
 

water vapors 

water 

mailto:umamah.amir@upc.edu
mailto:%2Csonia.lanzalaco@upc.edu
mailto:elaine.armelin@upc.edu

