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Progress and challenges of biomimetic solar-driven interfacial evaporation

LI Jiyan, LIU Meichen, LUO Wenwen, XING Guoyu, SUN Hanxue
( School of Petrochemical Technology, Lanzhou University of Technology, Lanzhou 730050, Gansu, China )

Abstract: Solar-driven interfacial evaporation (SDIE), as an efficient and sustainable method for water

resource acquisition, has attracted widespread attention in recent years. Biomimetic solar-driven interfacial

evaporator has shown great potential in energy conversion efficiency improvement, salt crystallization

reduction, and pollution resistance, which plays an important role in solving problems such as fresh water

resources and energy shortages. Herein, the application of bionics in the field of SDIE in recent years was

firstly reviewed. The structure, performance, and biomimetic mechanism of biomimetic solar-driven

interfacial evaporator were then compared, and the advantages and disadvantages of different type

evaporators were discussed. Finally, the common problems faced by biomimetic solar-driven interfacial

evaporators were analyzed, and the future research challenges were proposed.

Key words:. bio-inspired design; photothermal materials; solar-driven interfacial evaporation; evaporator;

water treatment
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Fig. 1 Schematic diagrams of macroscopic morphology of polypyrrole black rose (a)l'¥, flower-like sodium alginate hydrogel

preparation (b)!'”}

and 3D convective flower evaporator (c)
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Fig. 2 Schematic diagrams of 3D GOSG preparation (a)l*'), hydrogel inspired by vertical channels of tree (b)** and fiber

array evaporator principle (c)**!
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Fig. 3 Schematic diagrams of Amazon water lily inspired evaporator (a)**), biomimetic salt secretion evaporator (b)**,

Janus PPy nanobelt@PVA hydrogel evaporator (c)*®
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Fig. 4 Schematic diagrams of textile film imitating super black fish skin (a)!**), microscopic structure of butterfly wings
(b)P%, snake-like micro ridge evaporator (c)**), and biomimetic snake-scale-like porous carbon (d)P**!
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Fig. 5

Schematic diagrams of conical 3D Janus evaporator (a)l'”), polydopamine-polypyrrole modified nanofiber material

(b)), biomimetic porous carbon nanotube film (c)P®, lotus shaped biomimetic evaporator (d)*”), and Janus

photothermal composite film (e)P*™
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Fig. 6 Schematic diagrams of 3D structure evaporator of imitation beak/pitcher plant (a)*”), 3D hydrogel evaporator of imitation

gill (b))%, and MXene@rGO film based evaporator (c)!*!!
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