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A B S T R AC T

While the technology of spiral-wound reverse osmosis membrane tends to be more and more 
mature, the reports of hollow fi ber reverse osmosis membranes are still relatively sparse. In 
this report, the hollow fi ber composite reverse osmosis membranes were prepared by the inter-
facial polymerization of m-phenylenediamine (mPDA) and trimesoyl chloride (TMC) using 
polysulfone ultrafi ltration membrane as the support. Post-treatments including with NaOCl 
solution and polyvinly alcohol (PVA) solution were employed to improve the performance of 
the membranes. The chemical composition and surface structure of the membranes obtained 
at the different post-treatment conditions were characterized by attenuated total refl ection 
F ourier transform infrared (ATR-FTIR), X-ray photoelectron spectroscopy (XPS) and atom force 
microscopy (AFM). The results showed that the salt rejection of the membranes increases dra-
matically but the permeate fl ux decreases slightly after NaOCl and PVA solution treatment. The 
m embrane treated with 500 ppm of NaOCl solution and 20 ppm of PVA solution by turn exhib-
ited the salt rejection of 96.3% and pure water fl ux of 10.9 l·m−2·h−1) at 500 ppm NaCl s olution, 
100 psi and 25°C.
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1. Introduction

Due to the increasing demand for water coupled 
with a shortage of reliable water sources, the water 
treatment industry has a booming development in 
recent years. Reverse osmosis (RO) has become one of 
the most effi cient approaches for sea water desalination, 
grey water reuse and pure water production. However, 
the current commercial RO membranes are mostly in the 
form of spiral-wound. Hollow fi ber membranes have 
the advantages of high surface to volume ratio and low 
cost manufacturing process [1]. But there are very few 

research on hollow fi ber RO membranes [2,3]. Modern 
RO membranes for water purifi cation are predomi-
nantly thin fi lm composite (TFC) polyamide (PA) mem-
branes. For these reasons, it is important to develop TFC 
membranes based on hollow fi ber ultrafi ltration mem-
branes combining the advantages of TFC membranes 
and hollow fi ber membranes.

Post-treatment is an effective method to improve 
membrane performance. Treatment of TFC PA mem-
branes has been demonstrated to lead to improved 
membrane performance [4]. Among them are chlorine 
treatment [5–7] and PVA coating [8–11]. Chlorine treat-
ment has been disclosed in patents to be capable of 
enhancing either the membrane permeability or salt 
rejections. Its mechanism has been studied in detail [5–7]. 
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