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A B S T R AC T

To enhance the water fl ux of reverse osmosis membranes, thin fi lm nanocomposite reverse 
osmosis membranes are prepared by incorporating functionalized multi-walled carbon nano-
tubes (MWNTs). The functionalized MWNTs are obtained by the treatment of pristine MWNTs 
with the mixed acid of H2SO4 and HNO3 (3:1 v/v). The MWNTs are analyzed by Fourier trans-
form infrared spectrometry (FTIR). The surface morphology and structure of membrane are 
characterized by scanning electronic microscopy (SEM), transmission electron microscopy 
(TEM) and contact angle measurement, respectively. Those results show that modifi ed MWNTs 
yielded some hydrophilic groups, such as -COOH and -OH, which make acidifi ed MWNTs dis-
perse more evenly in the aqueous solution. The SEM and TEM results demonstrate that the func-
tionalized MWNTs penetrated through the polyamide layer, and might play the role of water 
channel. Compared with the bare polyamide membrane, the MWNT-polyamide thin fi lm nano-
composite membranes have more hydrophilic surface, and the water fl ux of MWNT- polyamide 
membranes improve dramatically. For 2000 ppm NaCl, the water permeability increases 
from 26 l/m2h without MWNTs to 71 l/m2h at the acidifi ed MWNTs loading of 0.1% (w/v), 
while NaCl rejection of MWNT-polyamide membranes decreases obviously compared to bare 
polyamide membrane. However, for 200 ppm purifi ed terephthalic acid (PTA) solution, the 
pure water fl ux increases from 19 l/m2h up to 49 l/m2h, while PTA rejection is all higher than 
98%. The experimental results reveal that the modifi ed MWNTs well dispersed in the polyam-
ide thin fi lm layer, and hence improve the water permeation.
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1. Introduction

Carbon nanotubes (CNTs) have been studied as a 
molecular sieve for pervaporation, gas separation, ion-
exchange, and fuel cell applications [1–3], and b etter 
separation performances were obtained using those 
CNTs as additions to polymers [4–5]. Carbon n anotubes 

have the seamless and tubular structure [6], and the 
hydrophobic channel for water passing through [7]. 
It is believed that in carbon nanotubes, hydrated salt 
ions [8] are “size-excluded” through the innermost tube 
and the interstitial voids between the graphitic sheets, 
while smaller water molecules are able to pass through. 
However, to our best knowledge, no open literature has 
been reported on the carbon nanotubes used in reverse 
o smosis (RO) membrane.
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