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A B S T R AC T

Thin fi lm composite (TFC) nanofi ltration (NF) membranes based polyamide were prepared 
with piperazine (PIP) and trimesoyl chloride (TMC) through interfacial polymerization 
technique on the polysulphone supporting fi lm. The poly(dimethylsiloxane) (PDMS) was 
added in oil TMC solution to optimize membrane performance. The results showed that 
compared with the NF membrane without adding PDMS, the NF membrane with adding 
PDMS had higher water fl ux (maximum about 2 times); and rejection for PEG200 and NaCl 
decreased with increase of Molecular weight of PDMS, but Rejection for Na2SO4 keep stable. 
The average roughness (Rq) of NF membrane increased with the molecular weight of PDMS 
increasing by the AFM results, higher Rq leads to bigger effective area. The best PDMS with 
molecular weight63000 was obtained. With PDMS63000 content increasing, the molecular 
weight cut off (MWCO) of NF membrane with PDMS63000 increased from 200Da to 340Da, 
the fl ux increased from 40 l/m2·h to 70 l/m2·h at 1.0 MPa, while the rejection for Na2S04 
unchanged with the concentration of PDMS increasing when PDMS63000 content was less 
than 0.5%.
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1. Introduction

Thin fi lm composite (TFC) membranes, including 
Reverse osmosis (RO) membranes and Nanofi ltration 
(NF) membranes have been successfully applied in com-
mercial water treatment and water pollution control 
[1–5]. A numerous new polymeric materials for thin fi lms 
of active layers [6–8] and some novel membrane prepar-
ing methods [9–11] lead to the current w orldwide expan-
sion and diverse application of the RO/NF t echnology.

Rejection and the fl ux are two essential direct p arameters 
of membrane in the RO/NF process which determined by 

the solubility and diffusivity of solutes and solvents to the 
active-layer polymers [12]. Much attention was focused on 
how to improve TFC membrane fl ux because high mem-
brane fl ux means to high fi ltration effi ciency.

Zhang et al. [13] prepared a new material, sulfonated 
cardo poly(arylene ether sulfone) bearing pendant 
amino groups, and mixed with m-Phenylenediamine 
(MPD) in aqueous phase for preparing the high fl ux 
composite RO membranes. Mansourpanah et al. [14] 
studied the effects of addition of cationic cetyltrimeth-
ylammonium bromide (CTAB), non-ionic (Triton X-100) 
and anionic sodium dodecyl sulfate (SDS) surfactants in 
organic phase for preparing the composite n anofi ltration 
membranes and found that the prepared membranes 
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