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Abstract

The paper deals with the fabrication, modeling and experimental characterization of a monitorable and renewable graphene-based pollution filter. The filter is realized by a disk of pressed graphene nanoplatelets that is a low-cost type of graphene, which has recently drawn a great interest since it can be produced through scalable fabrication procedures. In this paper, this nanomaterial is obtained through the exfoliation method assisted by microwave irradiation, by exploiting the thermal expansion of commercial intercalated graphite, according to a low-cost and ecologically friendly procedure. The filter is here used to adsorb acetonitrile, a toxic water-soluble organic compound that is present in some industrial solvents and paints. The monitoring system is based on the real-time measurements of the filter electrical impedance through the realization of a simple measurement set-up that does not interfere with the filtering operating. 
Two are the main results of the paper. From one side, the graphene filter is shown to be effective in adsorbing the above pollutant, with the additional feature to be fully renewable: all the pollutant is removed from the filter without the need of costly physical or chemical processes. From the other side, the monitoring of the time-evolution of the impedance allows an efficient detection of the different phases of the life of the filter: clean, polluted, saturated and regenerated. This feature is of potential interest since it enables the predictive maintenance of such filters.  
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