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A B S T R AC T

NaA type zeolites were surface modifi ed with octadecyltrichlorosilane (OTS) and then added in poly-
amide layer of thin fi lm composite (TFC) membranes to prepare surface-modifi ed zeolite-polyamide 
thin fi lm nanocomposite (TFN) membranes for desalination. The zeolites were characterized by Fou-
rier transform infrared spectroscopy (FT-IR) and X-ray diffraction (XRD). The properties of mem-
branes were characterized by scanning electron microscopy (SEM), contact angle measurement, and 
the permeation experiment, respectively. The results showed that zeolites were successfully surface-
modifi ed with OTS without changing of its structure. The SEM images depicted that the membrane 
morphology was more homogeneous and the zeolites aggregation in membranes was ameliorated 
after the zeolites were surface modifi ed. The results of contact angle measurement indicated that the 
hydrophilic property of membranes was not changed after the zeolites were modifi ed with the long 
alkyl chain organosilane. The RO performance results verifi ed that the fl ux of the modifi ed-zeolite TFN 
membranes was all higher than that of the original-zeolite TFN membranes under the same conditions 
whereas the salt rejection was improved slightly. The fl ux of the TFN membranes with 0.05% (w/v) 
zeolite loading was increased from 28.5 to 40.9 l/m2h, while the salt rejection was increased from 
97.8% to 98.5% after the zeolite modifi cation. The experimental results revealed that the modifi cation 
of z eolites made the molecular sieve zeolite nanocrystals well dispersed in the polyamide thin fi lm 
layer, and hence improved the water permeation while maintaining high solute rejection.
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1. Introduction

Among various desalination technologies, mem-
brane-based reverse osmosis desalination is more attrac-
tive due to the improved materials, decreased costs and 
its relatively energy-effi cient feature [1]. As an essen-
tial part of the whole RO system, high performance 
RO membranes are always in demand [2]. In recent 

years, many successful attempts have been made to 
add nanoparticles to polymeric membrane for water 
treatment [3]. Particularly, a new concept in reverse 
osmosis membranes was introduced in 2007 by incor-
porating NaA zeolite nanoparticles within polyamide 
thin-fi lm layer and the water permeability was dramati-
cally improved compared with that of pristine thin fi lm 
composite (TFC) membranes [4]. Some factors like the 
infl uences of zeolite crystal size and the mobile cation 
on zeolite-polyamide thin fi lm nanocomposite (TFN) 
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