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Laser-induced graphene fabricated on porous polyethersulfone 

membranes as electrically active antifouling and antimicrobial filters 
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 :להלן תקציר ההרצאה
 

Fouling is a major challenge in water purification technology that utilizes polymer membranes. 

Moreover, the control/elimination of microorganisms in water systems or water treatment systems is 

relevant in many applications. Laser-induced graphene is a three-dimensional porous electrically 

conductive graphene material generated by irradiation of polymer substrates with a 10.6 m CO¬2 

laser.1,2 Here we show the exceptional properties of laser induced graphene (LIG) in membrane 

water treatment technology. Specifically, LIG fabricated on polyethersulfone porous substrates will 

be presented and these LIG-membranes were shown to strongly resist biofilm growth on the 

surfaces. Since the LIG-membranes are electrically conductive, an active antimicrobial action was 

seen using the LIG-membranes as porous electrodes during filtration of contaminated waters. These 

“passive and active” antimicrobial and antibiofouling mechanisms of action will be explained, 

including the effects of the unique surface structure of LIG. This method to “laser-print” electrically 

conductive graphene on membranes will enable many new applications in water treatment and 

separations. 
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