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A B S T R AC T

Nanofi ltration (NF) composite membrane was prepared by interfacial polymerization of 
1,6-hexylenediamime, o-phenylenediamine or piperazine with trimesoyl chloride (TMC) on 
the surface of polysulfone support, respectively. Meanwhile, two polysulfone support mem-
branes with different molecular weight cut off (MWCO) were introduced into this experiment, 
hoping to fi nd the infl uence of porous substrates on the prepared membrane performance. 
Furthermore, the water fl ux and salt rejection rate of those three kinds of newly-prepared NF 
composite membranes were compared by water fi ltration experiment. In order to make interfa-
cial polymerization much more effective, kinds of reaction ratios between piperazine and TMC 
were designed. It can be seen from the results that piperazine reacts better with TMC compared 
to the other two chemical medicines, and the salt rejection rate of poly (piperazine) NF com-
posite membranes can arrive at 55% under the condition of laboratory; however, the effects of 
polysulfone supports on NF performances were various when different polyamines were put to 
use and polysulfone support membrane M (the one with higher molecular weight cut-off) was 
preferred to prepare the poly (piperazine).
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1. Introduction

In recent years, nanofi ltration (NF) process is widely 
increasing in the application of drinking water treatment 
due to high removal effi ciency in natural organic matter 
(NOM), the disinfection by-product (DBP) precursors, 
and in water softening for removing divalent cations 
from natural waters [1–3]. NF is in between ultrafi ltration 
(UF) and reverse osmosis (RO), with a lower operating 
pressure than RO and a higher rejection than UF. The fi l-
tration process takes place on a selective separation layer 
formed by an organic semi permeable membrane, which 
has a relatively high charge and ‘pores’ in the order of 
about 1 nm. NF membranes have the advantages of pro-
viding a high water fl ux at low operating pressure and 
maintaining a high salt and organic matter rejection.

The desirable properties of membrane materials, 
such as high water permeability, high salt rejection, and 
chemical resistance, are most appealing. Two different 
techniques have been adopted for the development of 
preparing polymeric membranes: the phase-inversion 
method for asymmetric membranes and interfacial 
polymerization. Now most of the commercial nanofi l-
tration membranes are thin-fi lm composite (TFC) mem-
branes. TFC membrane preparation technique is based 
on interfacial polymerization (polycondensation) reac-
tion between two monomers. The polymerization takes 
place at the interface between two immiscible phases 
upon contact. In this technique, a thin fi lm is intro-
duced by forming an ultra-thin dense layer on a porous 
substrate. In interfacial polymerization method, reac-
tive monomers are dissolved in two immiscible phases 
and the polymerization of the reactive monomers 
occurs on the surface of the porous support membrane. 




