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Commercial water filters use often hollow fibers (HF) made of polymers, typically polyethersulfone (PES), for 

microfiltration. Each filter typically includes hundreds of sub-millimeter diameter fibers (e.g. 300 m) with 
nanometric pores that define the module cut-off (ca. 150 nm). The feed solution flows inside the fiber, and 
purified water exits through the lateral pores.  
Graphene oxide (GO) has gained attention as a leading material for creating advanced membranes for water 
filtration and desalinization. These can be made by filtering GO nanosheets in water on porous substrates, 
resulting in organized membranes with nanochannels. However, GO-based membranes have been limited to lab 
use due to difficulties in producing larger, uniform filters necessary for real-world applications like water 
purification.  
In past years we demonstrated the possibility to use together commercial filters and nano-materials, coating PES 
fibers with GO to obtain a composite bilayer membrane.[1-3] This membrane retains the microfiltration properties 
of PES-HF while also enabling the adsorption of small ions and molecules. This year, we used the same 
approach to recycle scraps deriving from  industrial production of commercial filters.[4] Hollow fibers were cut in 
small granular particles and upcycled as sorbents of several classes of emerging and standard water 
contaminants, such as drugs, heavy metal ions, and a mixture of per- and poly-fluoroalkyl substances (PFASs). 
The millimetric sized granules  outperformed granular activated carbon (GAC), the industrial sorbent benchmark, 
in the adsorption of lead, diclofenac, and PFOA from tap water. 
 

 
Figure 1: a) cartoon showing hollow fiber filtration. c,d) SEM and photo of typical hollow fibers. e) Cumulative performance 
of removing perfluorooctanoic acid pollution from water upon filtration of >800 L, as compared to Benchmark. 
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