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ABSTRACT 

In the context of the Anthropocene and its 

consequences on fresh water scarcity, we explore 

the potential of silicon-based devices for the 

purpose of sustaining the availability of fresh water 

resources. First, we will introduce meta-surfaces 

based on black-silicon, specifically designed for 

the collection of water from air thanks to their 

radiative and wetting properties. Another class of 

meta-surfaces are meta-foams, which were 

developed and specifically designed for optimal 

water desalination. A third class of meta-surfaces 

relate to functionalized silicon for  photocatalytic 

purification of water. Finally we will review 

solutions suitable monitoring various chemical and 

particulate pollutants of drinking water, including 

micro-plastic and biological contaminants. 


