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The recently adopted EuropeanDrinking Water Directive EU 2020/2184 imposesthe monitoring and removal of new emergingcontaminants(ECs),such as per- and
polyfluoroalkylsubstances(PFAS)from our drinking water and tighten the limits for already regulated substances(e.g lead). Suchstringent requirementsare pushing
academicand industrialresearchto the developmentof new materialsandstrategiesfor efficient water treatment. Graphenebasedmaterials,due to their highsurfacearea
and multiple interactions pathwayswith organic moleculesand metal ions allowed by the abundant surfacechemicalmoieties, have shown great potential for water
purification purposes[1]. Here,we presentthe preparationof a polysulfone-grapheneoxide-composite(PSU-GO)and its useassorbentof ECsin drinkingwater, including
PFASandlead.

ÅPolysulfone Hollow fibers (PSU-HF) are used for the fabrication of
ultrafiltration filters for biomedicalapplications(fig. a) [2]

ÅScrapsof the industrial production of polysulfonemembranes(PSU) are
industrialwastesrepresenting10% of the yearlyproduction,about 6 tons.
(fig. b)

ÅMechanicallygrounded PSUscraps(figc.) are coated by grapheneoxide
(GO) by a two stepsmethodbasedon 1) mixingin water andpartiallydrying
under vacuumand 2) stabilization,performed under microwavesheating
(MW). Contentof GOin PSU-GOcomposite is2,5%w/w (fig. d). [3]
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Coating of PSU by about 10 layersof GO. 
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SYNTHESIS AND CHARACTERIZATION

ÅFiltration until breaktrough of
Ciprofloxacin revealed a removal
efficiencyabout 4 mg per cartridge(1 g
of PSU-GOcomposite).

ÅTheefficiencyis ten times higher than
that of PSUand about one order of
magnitude higher than Granular
activatedcarbon(20ug/g). [5]

GO COATING STABILITY

PERFORMANCEADSORPTION MECHANISM 

Å Stablefixationwasconfirmedby circulatingwater 
throughthe cartridgefor 100 h.

Å Filteredwater wasanalyzedwith UV-vis and 
comparedto samples of water with different
amountsof GO.

GO content wasbelow 2 ppm (detection limit of GO with 
UV-vis analysiswasin the range of 2-5 ppm).

Loading exprimentsof a solution of Ciprofloxacin.

PSU-GO

PSU

ÅPSU-GO surface area measured by gas
adsorption was much lower than that
estimatedby liquid sorption. [4]

Å Intercalation between overlapped GO
nanosheets provide a further available
adsorptionsitesfor ECmolecules.

ÅGOcanbe stablygrafted on PSUrecycledgranulesand the PSU-GOcomposite
canbe usedto realizefilters for drinkingwater treatment.

ÅFuture: Test the removal of substitutive PFAS,life-time and regenerationof
composite. Theuseof functionalizedGOcouldtune the removalselectivity.

SELECTIVITY

ÅPSU-GO adsorption performance was tested by inserting the
compositein a commercialwater filter cartridgeand flowing spiked
tap water with lead, antibiotics and a mixture of PFASof different
chainlength.
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LeadandAntibiotics

The removal increaseon increasingthe moleculehydrophobicity
(i.e. the CF2 chain number). Cin = 10 ppb, tap water.

PSU-GO adsorbesfluoroquinaolonicantibiotics and 
Lead, while PSU is uneffective. (Cin= 100 -500 ppb).
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