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1.1 Research Background z '

The application of membrane techniques @r trey)’a’u astewater
tun t

treatment is growing. Membrane processes have D€com m( and more

cost effective than they were a few year&yw t aré@cnent and reliable

way to treat water. Due to populatlon h an %s @emand for water, new
S
methods to create clean water hav ou g Cghten ﬁgral sources for fresh water

such as rivers, lakes, and groun i ed Q@msused Desalination of salty
water and water reuse offer hlu oW’ ‘J‘t‘)@hortaée Reverse osmosis (RO) is
one of established proc r th @tlo @cess of saline water (Heidi, 2009).
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RO isamem br d p\6 pch@gy to purify water by separating the dissolved

solids fro tream resultnw“@permeate and reject stream for a wide range of
appli n domestic as well as industrial applications. In this process,
sem @ab]e spiral wound membranes .are used to separate and remove dissolved

solids, organic, submicron colloidal matter, color, nitrate and bacteria from water.



Feed water is delivered under pressure through the semi permeable membrane, where
water permeates the pores of the membrane and is delivered as purified water called
permeate water. Impurities in the water are concentrated in the retentate stream and
flushed to the drain is called reject water. These membranes are semi-p%g:and
reject the salt ions while letting the water molecules pass (Garud et al.a%).
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The desalination performance of RO membrane depends la n the membrane
material and the membrane structure .An industrially useful en@ust exhibit

several characteristics such as high water flux, high sa

tolerance to temperature variation, resistance to foulin®
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ejectionfme icﬁ(l?bility.
of polymer materials have been used to makewOCm a\(Cha%igzOIO). In this
study. polysulfone (PSF) had been use %duce 10 res@ reverse OSMOSIs
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By referring to the commercjl memt#ane 1it @een used in many industries,
mbr) acé t%he pressure between 5 to 20 bars
(sterlitech.com, 16 A &20 e
N O . .
pressure requireme, savg mQ gy& ering initial capital equipment costs. This
\
is done primar'&lblﬁ#se
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nd ](y/ osf So f%.\a number
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surfactant (LPROS) membrane. % \; >
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usually low pressure RO |e\

a l@ pressure membrane to reduce feed
Qﬁless expensive, lower pressure pump. Lower
pressure cz\ mean reduced opating costs since less energy is required to force

wate t%‘[he membrane barrier layer (watertechonline.com, August 2015).



1.2 Problem Statement

Nowadays, natural water supplies are decreasing as a result of climate change
and over exploitation of water pollution. Solutions such as water conservatio@ter
transport, or construction of new dams, are insufficient to cope with incgesi demand
in water supply. Therefore, the most pressing challenges today incluw recovery of
abundant global

clean drinking water from salty or sea water which are, by far the m

water resource. Desalination, a technology that converts sal er rto clean water,

offers one of the most important solutions to this problem. Py ric\'c¢ie wOSiS
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(RO) membranes have dominated commercial appli ns for}ie ali tlonY_ to their

ce indglectivity and

low-cost fabrication, ease of handling and in%@ p

permeability. For industry, low pressure re\%mosm st f; rable for used in

desalination of water. The lower pressur@ation I ga g(f‘he in reducing capital
si

. S
erneth d‘for@'system maintenance and

then achieve energy saving. Y'
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1.3 Objectives &
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and operation cost. It also can provi

2 ine the major effects of hydrophilic surfactant on performance of

@OS membrane.

3. To characterize the LPROS membrane using SEM, FTIR and TGA.



1.4  Research Scopes

Polysulfone (PSF) is a polymer widely used as a membrane material for liquid
separation processes such as ultrafiltration and reverse osmosis. It has{ llent
characteristics which include good solubility in a wide range of aproti&- olvents
(dimethylformamide, dimethylacetamide, dimethylsulfoxide), high thvre_sistances,
good chemical resistances over a wide pH range, good resistances in'Wgfdative medium,
and high mechanical resistances of the films. These Critgi aki PSF the best
membrane materials for separation process. The good splubMgy a 0M35i§¢; uses

of PSF membranes. with special emphasis on

precipitation. However, PSF exhibit two main disadv

penetration properties. \% % u &
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Addition of surfactant as a new teri@( G'f(h;: effective strategies to produce

$

membrane with high \&lan Q\Gara{)@, process. There are studies which

¢ i
reported on the use actalt in e&nb(aja formulation, focusing on the effect of

\
perfovg-ﬁ%e @acteristics and physical structures of the
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al. (2000), Mulﬁgﬁl et al. (2010), Saedi et al. (2012)) However, till

surfactant tow

membranes %

now thar 0 study reported on the use of surfactant for the fabrication of low pressure
revegosis (LPRO) membranes, specifically for water desalination.

Since surfactant as additives were found to affect the performance and morphological

structures of ultrafiltration (UF) and gas separation membrane, the potential of these



surfactants towards production of newly RO membrane (LPROS) were studied. In this
study, the effects of hydrophilicity, types, and concentration of different surfactant
(cationic, anionic and non-ionic) on the performance, morphology and physico-
chemical characteristics of the newly synthesized low pressure rev@osis
surfactant (LPROS) membrane were investigated. In context of appl'&% in water
desalination, at different range of salt concentration, the effectivene?LPROS were
studied. Ultimately, this research shows potential in generating arN)rtant knowledge

on the roles of surfactants and their major effects wh%@ b':neﬁcial towards

advancement in membrane fabrication principle for the prO®uctipn oL r€ve n?nbrane
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for different application in the future.
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