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A B S T R AC T

Polyvinyl alcohol (PVA) modifi ed polyamide thin fi lm composite (PA-TFC) nanofi ltration mem-
branes were prepared by the interfacial polymerization of trimesoyl chloride (TMC), pipera-
zine (PIP) and PVA on polysulfone supporting membranes, and were used for separating 
organic compounds from water. The results show that composite nanofi ltration membranes 
are effective in retaining negatively charged organic compounds with molecular weight higher 
than 100 Da. For example, rejections to tyrosine, salicylic acid, and terephthalic acid were 63%, 
77% and 97%, respectively. The effect of operation pressure, feed temparature, pH value and 
salt concentration on separation performances was also studied. It is found that both the fl ux 
and rejection of PVA modifi ed PA-TFC nanofi ltration membranes increase with increasing 
feed temparature and pH value, and decrease with increasing salt concentration. In detail, the 
fl ux and rejection of PVA modifi ed PA-TFC nanofi ltration membranes are Jwater = 33.9 l/m2h, 
Rchromic acid = 99.5% and RNaCl = 17.0% in simulated dye wastewater treatment at 25oC and 0.6 
Mpa operating pressure, indicating that they are effi cient in separating of negatively charged 
organic compounds and inorganic salts.
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1. Introduction

Nanofi ltration (NF) membranes are a kind of
pressure-driven semi permeable membranes with prop-
erties between reverse osmosis and ultrafi ltration mem-
branes. The pore sizes of NF membranes are between 0.5 
and 2 nm and they are usually operated under a pres-
sure between 0.5 and 4 MPa. NF membranes have been 
widely applied in water softening, wastewater treat-
ment and substances separation [1,2].

Nowadays, NF is competitive with other organic mat-
ter removal technologies such as conventional clarification 

and granular activated carbon (GAC) adsorption because 
of the following advantages: simple operation, high 
fl ux with low cost, and environmental friendly [3]. 
NF membranes can effectively remove organic matter, 
and retain large organic compounds like polysaccharides 
and humic substances. Meylan et al. [4] have investigated 
the permeability of low molecular weight organic mole-
cules through nanofi ltration membranes. Many research-
ers have also evaluated the ability of NF membranes to 
trap various pharmaceuticals. For example, Shi et al. [5] 
have made the concentration of benzylpenicillin sodium 
by polyimide NF membrane. The removal of several hor-
mones and antibiotics by NF membranes was studied 
in mixed solutions [6]. Four commercial nanofi ltration 
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