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Solar-driven interfacial evaporation is a promising approach for sustainable desalination, yet
the development of efficient and environmentally friendly photothermal materials remains
challenging [1,2]. Here, we present a novel hydrogel platform based on agarose, a
renewable biopolymer, chemically crosslinked using divinyl sulfone (DVS), providing
enhanced control over network architecture and significantly improved mechanical and
operational stability under repeated evaporation cycles. Amine-functionalized carbon
quantum dots (CQDs-NH,) are incorporated within the hydrogel, acting both as crosslinking
elements and efficient solar absorbers, leading to improved photothermal conversion and
water transport. In addition, to gain molecular-level insight, coarse-grained molecular
dynamics simulations using the Martini force field [3] were performed, revealing how network
structure and CQD incorporation influence water interactions and transport pathways. The
resulting system combines sustainability, robustness, and functionality, offering a promising
route toward durable and scalable solar evaporators for water purification.
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