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ABSTRACT
Phosphorene, a single-layer, two-dimensional material, mechanically exfoliated form of black phosphorus (BP), is a recent discovery. Phosphorene can be exfoliated from bulk BP in the same way as graphene from bulk graphite. Phosphorene distinguishes itself from other 2D layered materials by its intrinsic structural anisotropic features, which gives it some interesting properties. It possesses anisotropic physical (electronic band structure, electrical transport, thermoelectric) and photocatalytic properties. More interesting is the presence of a natural band gap, which allows the conducting properties to be switched on and off. Its sizeable band gap and high mobility are fascinating properties which make it a very suitable material for electronic devices and near- and mid-infrared region optoelectronic applications. It is this ability of electric conductivity that is target for this research as potential anti-microbial/anti-biofouling. In this study, the addition of phosphorene to membranes led to the formation of phosphorene spheres on the membrane structure, observable via SEM and EDX. More interestingly, phosphorene addition produced membranes with a much smaller average pore size possibly indicating that it adsorbed to pores to tighten their size. The membrane also became more hydrophobic and displayed enhanced solute rejection.
