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In chemical technology, membranes have gai' imp?rta p]ac@'{d it has been

used in a broad range of applications. IM rane tec ologo‘%e ability of the
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membrane to control the permeati % 01%1 1 c‘?Mies throughout the
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48, Abbé Nolet h iscovered the word ‘osmosis’ to describe the
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permea@\ ater through diaphragm. Through the 19" century and early 20™
ce@wembranes have been used only as laboratory tools to develop

physical/chemical theories. Thus, membranes had no industrial or commercial uses yet

during that time. Becchold in 1907 discovered the technique to prepare nitrocellulose

membrane of graded pore size which was determined by bubble test. In the early



1930s, microporous collodian membranes were commercially available where the
production of this type of membrane has been improved from Becchold’s technique
by Elford, Zsigmondy, Bachmann and Ferry. This early microfiltration membr?ﬁs
expanded to other polymers (cellulose acetate) during the next 20 years. , the
elements of modern membrane science have been developed. However, the

membranes were only used for a few laboratory and small, sggcialfeed industrial

applications (Baker, 2004). Y.
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As for the separation process, membrane suffe
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a%

“« Q-
Interfacial polymerization and mu& compesi caﬁﬁg and coating are other
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membrane formation processgs buNding frgdm LPeb-Sewirajan technique which have
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been developed in order Qﬂ - rorn@fc membranes. Microfiltration,

ultrafiltration, reverse @Sm a
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large plant installeda%widelfor

1.2 Textile @ry \"},

Nowgdayg'textile industry has become a great demand on producing clothes every

diab were all established in 1980 with
|

eép(lif tions (Baker, 2004).
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year. In Malaysia, home-made textile industry was very popular in East Coast of
peninsular Malaysia and Sarawak. This industry has become the custom for

generations. In producing abundant of clothes every year, this industry needs a huge



amount of water in coloring the clothes. However, there were producers that release
the textile effluents into the main stream where lead to the environmental pollution
and serious health hazard. Normally, textile wastewater will have high cNegmeal

oxygen demand (COD) with the presence of non-biodegradable compo@ch as

dyes, pigments or other chemicals (ElDefrawy and Shaalan, 2007).
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Due to more stringent laws and economic advanta esw were producers
willing to invest more money and more time in water, i or%nsure the
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greener environment. In specific of textile industr}¢large afnou ?f \@38; are
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needed for processes such as dyeing, rinsing arg_otMer tredtmgenyfor \\)Wer reuse
(Bruggen et al., 2001). Thus, technologies bec t ilanna role @;‘e;ting textile
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1.3 Recent Technology for TC:thte ate ' §
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In producing abundant
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vﬁtetia'l%o will be discharged from the plant to
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the main strea wWistewdt is wilewater or textile effluents usually contains

synthetic dyA chemical additi@doreover, textile effluents also will have high
chemic men demand (COD), high biological oxygen demand (BOD) and highly

be wgsiblePnhd undesirable (Zheng et al., 2013).

Synthetic dyes normally toxic, non-bio-degradable and can contribute to

significantly changes on environmental pollution and serious health hazards. To



ensure the better environment, there are many textiles industrial plant was directed to
eliminate or reduce the contents of synthetic dyes in their wastewater (Liu et al.,
2012).
Treating textile effluents has become the main concern since% pollute

the environment. Thus, there are many techniques tested by many %searehers in

treating textile effluents for greener environment. According et al. (2006),

biological treatment has been reported as preferable th@ physic-

chemical treatment due to removal of dyes from large v@lgme of Water$ rtﬁe.@'ore,
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there is also conventional method that has been stud Chakrabaply et gt (2003)
V

shows that chemical coagulation, flotation, chemjcal ®xi '\nd a tion is the

most common techniques used in dyes remoN textile ené
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However, there are bette\%niqu fpm g&)gical treatment and
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conventional treatment which 1 me%rane %par ion ess where it has been said
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"‘e r tg(?moval of dyes in large textile
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wescié(/eral advantages such as easy of

to be a practical and compe% '

effluents. Membrane sepdra p
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construction and con %sib T (y @? can give optimal solution to remove
color (Yu et al,, @(:zélge g ). In order to ensure the effectiveness of
&Y .
the dyes rem& e type of membrawe pressure-driven also becomes the important
part. T n% researcher use ultrafiltration (UF) membranes in treating textile
effluen bari et al. (2002) in their study use UF membrane and discover that UF
membrane can be applied for recycling high molecular weight and insoluble dyes.

However, there are limitation of UF in their study that it does not remove low

molecular weight and soluble dyes.



Nanofiltration (NF) and reverse osmosis (RO) are usually used by researcher
to achieve high water recovery for the reuse purpose. This process involved multi-step
processes which has limitation of the membrane technology application. In th@% of
the process, the membrane processes achieve good permeation qu t1 with
minimum flux decline as simple as possible and have energy efﬁ&ntegrated
process (Capar et al., (2006); Bottino et al., (2001); Ciardelli et al., (2W

¥,
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Between RO membrane and NF membrane, NF m rane vef bee ose as

N
effective type of pressure-driven membrane tr mg.\a aste r including
textile wastewater. With properties i et rev s1s (RO) and
ultrafiltration (UF) membrane, nanoﬁ r ( F I ?a 6;\21 type of pressure-
driven membrane. Nanofiltration 1 anes be ) s 1dely because it offers
several advantages such as Eo txo, pr Ire°~Ehg\h flux, high retention of
multivalent anion salts and an org f defeht above 300kDa, relatively low
investment and mamtena&\osts al., @
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In 1990 Itra been&ed in dyeing bath process and has shown
T
to be essent r reusing of d wastewater. In nanofiltration process, the

mecham@-e based on size exclusion and differences in diffusion rate for

unc@rgamc molecules (Bruggen et al., 2008). Other than that, NF also has

amazing features that make it use worldwide in wastewater industrial treatment such
as have molecular weight-cut off (MWCO) ranging from 200-1000 Da and high

permeability of monovalent ion and low permeability of divalent ions. Thus, NF has
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to be esse% or reusing of dyh(?g wastewater. In nanofiltration process, the
mechagiSMis the based on size exclusion and differences in diffusion rate for
unc&rganic molecules (Bruggen et al., 2008). Other than that, NF also has
amazing features that make it use worldwide in wastewater industrial treatment such

as have molecular weight-cut off (MWCO) ranging from 200-1000 Da and high

permeability of monovalent ion and low permeability of divalent ions. Thus, NF has



been chose to work in applications for example water softening, municipal and
industrial wastewater treatment and separation and concentration in chemical and

pharmaceutical industries (Wei et al., 2013).

1.5 Problem Statement A

East coast of Malaysia has become a famous tourist attractionvand has been the

biggest textile industry manufacturer. Producing large q aics Of olhes Very year,

these textile industries produced huge amount of wRglewater gont iig‘(‘) etic

dyestuffs. These synthetic dyes are usually toxic, -bio-gegradgble azrd caused
\ NV

serious pollution to environment. In waste% reaﬁn he 45; promising

technology used is membrane separatio ocas, whercNgs t@ology offers an

economical and environmentally appro % \7
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Nanofiltration (NF) n em?&s hf be used&dely especially in treating

wastewater. Having properties b veen{ rﬁ'téjy(UF) and reverse osmosis (RO)

membranes, NF membr&t ers \@adv@es such as low operating pressure,
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low maintenance co®1 rme
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7 4 ﬂl&)and high rejection. furthermore, many
researchers has%kts t}pbd atiox@ NF in the treatment of textile wastewater
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and the rerws, NF could géntt almost 98% of colors and has high flux.
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However \F separation process, membrane fouling caused by retention of
inqgeaniMyor organics components, colloids, bacteria and suspended solids reduced
the membrane performance. Thus, to overcome this problem, the addition of new
material such as surfactant is one of the effective techniques to improve membrane

performance as well as membrane fouling.



1.6 Objectives

The main objectives of this project are:

1.

To fabricate asymmetric nanofiltration-surfactant membranes via phase K%ion

A2

To examine the major effects of hydrophilic surfactant on pwance and
structural properties of NFS membranes. V

To evaluate the performance of NFS membrane for dyes % '

1.7 Research Scope J | .S
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This novel project involves the following: Vz o\
1. Fabrication of asymmetric pNDsurfacta

-
ne via phase
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inversion process.
. Analysis of the major eff@y ili sur nt on performance and
structural propertieggof men4>
. Evaluation of pe@e me r@a’ne for dyes removal.
. Analysis of d@\
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