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Highlights
· Manufacturing new mixed matrix membranes (PPSU/SiO2). 
· Preparation of silica nanoparticles incorporated with PEI.
· The antifouling performance of PPSU membranes greatly improved.
· The nanocomposite membrane presented excellent removal efficiency of copper ions.
1. Introduction
Polyphenylsulfone membranes (PPSU) are a promising option for separation applications due to their high versatility to control pore size distribution and their chemical and thermal stability. However, the applications of PPSU membrane are limited due to their hydrophobicity which decreases water permeability and increases membrane fouling in an aqueous environment [1]. 
During the past decade, blending of the membranes with organic/inorganic modifiers such as nano-particles and copolymers has become the most common approach to improve membrane performance. Specially nanocomposite membranes which are composed of polymers and nanoparticles have received special attention [2]. Silica nanoparticles (SNPs), due to their low cost and surface OH moieties, may be selected as a promising filler for membrane modification as they improve the hydrophilicity [3] and water flux capacity of the membranes [4, 5].
In the present work, PPSU membrane will be fabricated by addition of modified silica nanoparticles. The performance of the prepared membrane will be analysed. Then the results will be used to enhance the membrane rate of water transport, hydrophilicity and copper rejection. Finally, the comparison of the performance of synthesised membranes will be presented.
2. Methods
All PPSU blended membranes were prepared using the non-solvent induced phase inversion method [6]. In the preparation of the blend membranes, PPSU with different concentration of SiO2 nanoparticles was employed as the membrane bulk material. The morphology, the distribution of the silica nanoparticles and the presence of chemical functional groups in the prepared membranes have been investigated via field emission-scanning electron microscopy (FE-SEM) and attenuated total reflectance Fourier-transform infrared spectroscopy (ATR-FTIR). Finally, the performance of the prepared membranes were characterised and compared in terms of hydrophilicity, water flux, fouling resistance and copper rejection.
3. Results and discussion
Water flux over time of the prepared membranes was investigated at 500 kPa constant pressure (Fig. 1). As shown in the figure, water flux of PPSU/SiO2 membrane is remarkably higher than that of the neat PPSU membrane due to its higher hydrophilicity and higher pore size as these characteristics were enhanced with the addition of silica nanoparticles. In addition, it is quite clear that the water flux declined which may be due to clogging of the membrane pores by the presence of copper ions. Also, the result of copper rejection is shown in Figure 2. As can be seen in the figure, the copper rejection of the neat PPSU membrane was reported 43%. However, the results were altered to about 57% and 79% for 0.2 wt% and 0.4 wt% of PPSU/SiO2 membranes, respectively. These changes indicated that silica nanoparticles played a significant role in enhancing the copper rejection ratio of the blended membranes.
	

	


	Figure 1.  Water flux of PPSU membranes
	[bookmark: _GoBack]Figure 2.  Copper rejection of PPSU membranes


 4. Conclusions
A new approach was used to modify PPSU membrane using a phase inversion method in order to improve the membrane properties such as hydrophilicity and anti-fouling. The addition of modified silica nanoparticles to the polymer casting solution resulted in a considerable improvement in the fabricated membrane hydrophilicity and water flux. 
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