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The influence of the TiO2 and ZnO nanoparticles on 
the permeation properties of PSf membranes was studied at 
32 wt.% PSf and 0.125 wt.% nanoparticles. The membranes 
were prepared by phase inversion method using 1-methyl-2-
pyrrolidone (NMP) and deionized water as coagulant. The 
influence of TiO2 and ZnO nanoparticles on the permeation 
properties was determined using dead-end filtration 
equipment at a constant pressure of 10 bars. Membranes 
hydrophilicity was investigated using contact angle method 
and the morphology were studied by SEM analysis. The 
addition of nanoparticles increase the permeability and the 
hydrophilicity of the PSf membranes, the optimum results 
for permeation properties were obtained using ZnO 
nanoparticles. 

 
 

 

  
A fost studiată influenţa nanoparticulelor de TiO2  

şi ZnO asupra permeabilităţii membranelor PSf la o 
concentraţie de 32 wt.% PSf şi 0,125 wt.% nanoparticule. 
Membranele au fost fabricate prin inversie de faze utilizând 
1-methyl-2-pyrrolidone (NMP) şi apă distilată ca şi 
coagulant. Influenţa nanoparticulelor de TiO2 şi ZnO asupra 
permeabilităţii a fost determinată utilizând pentru filtrare un 
modulul dead-end la o presiune constantă de 10 bari. 
Hidrofilicitatea membranelor a fost determinată utilizând 
metoda unghiului de contact iar morfologia a fost studiată 
prin analiză SEM. Adaosul de nanoparticule creşte 
permeabilitatea şi hidrofilicitatea membranelor PSf, 
rezultatele optime pentru proprietăţile de permeabilitate 
obţinându-se adăugând nanoparticule de ZnO. 
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1. Introduction 
 

In the last years, the membranes used in 
filtration processes were improved by incorporating 
inorganic additives in the polymer material. 
Nanoparticles used to change polymeric 
membranes are SiO2, Al2O3, Fe3O4, ZrO2, ZnO and 
TiO2 [1].   

The nanoparticles, with unique physical and 
chemical properties that differ from the bulk 
material, are of great interest in the production of 
the membranes to achieve a high degree of control 
over membrane fouling and the ability to produce 
the desired structure and functionality. The fouling 
of the membrane is the main problem that limits the 
use of the membranes in a wide range of 
applications, economically or technically. 
Nanoparticles can provide a key to solve this 
problem [2]. 

In search of the necessary properties of 
membrane filtration processes were highlighted in 
particular nanoparticles of TiO2, ZnO and SiO2. 

To achieve composite membranes, various 
processes can be put into practice such as coating, 
spinning, self-assembly, deposition, and interfacial 
polymerization. Widely, the most used methods of  

 manufacturing composite membranes are Coating 
and interfacial polymerization [3]. 

The process for obtaining composite 
membranes by interfacial polymerization is used 
because it exceeds the barriers traced to 
asymmetric membranes obtained by phase 
inversion [4, 5]. 

Currently composite membranes are among 
the most widely used and available nanofiltration 
membrane used in the membrane process. They 
present a selective layer on top of the membrane. 
To obtain this layer membranes are made using 
interfacial polymerization [1]. 

Composite membranes possess excellent 
morphology and composition vary depending on 
variables such as the concentration of the 
reactants, the reactivity of the reactants, the 
solubility of the polymer, diffusion of the reactants 
[6]. Composite membranes ensure a high flux and 
selectivity of solutes at low pressures [7, 8]. 

The polymer solution was poured into a thin 
layer and immersed in a bath of non-solvent 
(water). The non-solvent (water) layer broadcasted 
in the film and broadcast solvent solution in 
coagulation bath. Thus causing precipitation of the 
polymer and membrane formation [9]. 
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4. Conclusion 
 

The results of this study show that the 
addition of nanoparticles has a positive influence 
on the permeation properties of membranes. 
Membranes blended with ZnO nanoparticles have 
a better improvement of water flux comparing with 
neat membranes and with membranes blended 
with TiO2 nanoparticles. This was observed at the 
same concentration of polymer, 0.125 wt.% and 32 
wt.% PSf. Membrane porosity increase for the both 
type of composite membranes but the thickness of 
ZnO composite membranes is smaller, explained 
the permeation results. The improvement of 
blended membranes may lead to new applications 
of membranes in the forthcoming years due to the 
attractive properties of nanoparticles in general and 
of ZnO in particular. 
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