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A B S T R AC T

Three different types of ultrafi ltration (UF) membranes were investigated to treat the effl uents 
of secondary sedimentation tank of spandex wastewater. The main parameters studied consist 
of the UF membrane pore size, the backwash frequency and duration time, fi ltration mode and 
the stability of the UF system. The results showed that (1) the cross-fl ow fi ltration was better 
in restoring K decline than the dead-end fi ltration; (2) the optimized backwash frequency and 
duration were 30 min and 2 min, respectively; (3) the modifi ed polysulfone (PSf) UF mem-
brane (100 kDa) was determined to be the appropriate membrane; (4) the continuous operation 
experiment showed that this UF system was stable.
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1. Introduction

UF is a pressure-driven process to separate macro-
molecules from the smaller species in the feed solution. 
Nowadays, UF membrane has been applied and studied 
extensively to water treatment, such as, dye w astewater 
treatment and reuse, oily wastewater treatment and 
reuse, papermaking wastewater treatment, seawater/
brackish water desalination pretreatment, medical dis-
tilled water (except viruses, bacteria) preparation, water 
purifi cation in food industrial and so on [1−5].

In a water treatment process, engineering companies 
usually choose mature commercial membranes in the 
market, where the options are limited. As a result, many 
different kinds of wastewater are treated by the same 
type of membranes. However, membranes with differ-
ent materials and pore sizes usually have d ifferent treat-
ment effi ciencies. A number of researches have s tudied 

the role of membrane pore size in m embrane fouling, 
such as, Gitis etc. [6], who used fi ve different PSf and 
polyether sulphone (PES) m embranes with molecular 
weight cutoff (MWCO) of 2, 10, 20, 50 and 100 kDa to 
treat the secondary effl uent from municipal wastewa-
ter treatment. They found that membranes with lower 
MWCO made a greater contribution to total organic 
carbon (TOC) reduction, the values for TOC reduction 
increasing from 20.5% for PSf-100 through 33.4% for 
PSf-50 to almost similar retention levels of 45.9, 45.5 
and 44.6% for PSf-20, PES-10 and PES-2 membranes, 
respectively. Lin [7] found dissolved organic carbon 
mass retained in 10 kDa membranes was about 1.0 g/m2 
and that in 100 kDa membranes was more than 3 times 
higher (3.6 g/m2) for a 24 h period. It is highly likely that 
some dissolved organic matters (DOMs) bind or aggre-
gate together to form surface gel layer in the smaller 
10 kDa UF system; those DOMs largely present in inner 
pore and serving as pore blockage on a loose membrane 
(100 kDa) are responsible for severe fl ux decline.
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