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Abstract 

The global water crisis has led to a focus on innovative solutions like reverse 
osmosis (RO), which, while effective, is energy intensive. Solar-driven 

interfacial evaporation systems offer a sustainable alternative, but 
challenges related to efficiency, environmental impact, and material costs. 
This thesis explores the potential of bio-based chitosan in solar evaporators 

to overcome these limitations. Chitosan is utilized for its hydrophilic 
properties and design flexibility, making it ideal for improving evaporation 
efficiency. The study investigates the development of three-dimensional 

(3D) aerogel structures that leverage additional environmental energy. 
Tailoring the porous architecture optimizes water transport and self-
cleaning capabilities. Additionally, chitosan-based hydrogel films with -NH2 

functional groups are explored for their ability to reduce water vaporization 
enthalpy, and then further boost evaporation rates. By optimizing material 
composition and structure, these innovations demonstrate the potential of 

chitosan-based systems to create more efficient and sustainable water 
purification solutions, advancing solar-driven desalination technologies and 
freshwater production. 
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