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Our group has been focusing on the research for the efficient recovery of freshwater from the 
constantly increasing volumes of polluted water resources that are precious but unexploited, due the 
presence of persistent organic pollutants, inorganic chemicals and elements, oils in floating or 
emulsified form, new emerging pollutants like nanoplastics, drugs, flame retardants, UV filters, etc.  
Recently we have also intensified our efforts on the desalination of seawater using law cost but 
highly efficient techniques. In this presentation will be reported an overview of our research on 
sustainable materials, appropriately modified, in order to interact with non-potable water for fresh 
water generation. In particular, we have developed composite structures, with well-controlled 
porous or fibrous configurations, whose building blocks comprise natural, renewable polymers and 
molecules, occasionally combined with inorganic compounds, modified chemically and physically, for 
optimized interactions with selected compounds of the water under treatment.  
 
Among others, will be presented the employment of spent coffee-based polymeric foams in the 
efficient and selective absorption of heavy metal ions for polluted water. The remediation of organic 
dyes from water will be demonstrated using different approaches, like photocatalysis in the presence 
of SnO2/cellulose acetate fibrous nanocomposite membranes, or selective absorption by highly 
porous biocomposite foams based on orange peel and silk fibroin. Effective disinfection of water 
from biological microorganisms, like bacteria, will be presented with the use of the natural 
polydopamine and silver nanoparticles for the functionalization of the porous interconnected 
structure of PDMS foams. The functionalized foams have been used for the recovery of fresh water 
from oil-water mixtures by oil rejection through gravity-driven filtration. During the water filtration, 
the foams were also able to disinfect the infused water. It will also be explained the transformation 
of bone waste via carbonization to a porous carbon-based material of inherent interlinked 
mesoporous microchannels for efficient water transportation. The carbonized bones, through 
interfacial solar steam generation, were able to supply freshwater from seawater. Seawater 
desalination was 99.99% efficient, while 1.82 kg m−2 of water could be recovered under one-sun 
illumination every hour.  
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