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ABSTRACT 

Inorganic nanoparticles have been applied as additive in membrane synthesis for 

improving different properties from the base polymer such as hydrophilicity, fouling 

resistance or permselectivity. To investigate the changes caused by the presence of the 

inorganic nanoparticles in the formation of the membrane structure, two different 

metallic compounds with opposite hydrophilicity were used as additives: hydrophilic 

zinc oxide (ZnO) and hydrophobic tungsten disulphide (WS2). For this purpose, the 

effect of these metal nanoparticles at ultra-low concentrations (0.05 and 0.25 wt% metal 

nanoparticles/polymer ratio) in the preparation of flat-sheet membranes based on 

polyethersulphone (PES) by immersion-precipitation method was investigated. N-

methyl-2-pyrrolidone (NMP) was used as solvent. The influence of both metal 
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