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This study investigates the modification of polyethersulfone (PES)
membranes using the Brij-58 additive to enhance the hydrophilicity and
antifouling performance of the resulting thin film for the separation of
water pollutants. A combination of vapor-Induced phase separation
(VIPS) and non-solvent induced phase separation (NIPS) methods was
employed to ensure the retention of Brij-58 within the membrane matrix.
SEM analysis revealed uniform pore distribution and symmetrical
structure, while FTIR confirmed successful incorporation of Brij-58. The
modified membrane (PB-90) exhibited improved hydrophilicity, as
indicated by a reduced water contact angle from 75.31° to 55.11°. PB-90
also demonstrated the highest pure water flux (69.86 + 1.294 L/m?*-h),
though with a slight decrease in mechanical strength. Performance
testing showed that PB-90 had superior antifouling characteristics, with
a flux recovery ratio (FRR) of 91.91% and total fouling ratio (Rt) of
52.49%, compared to the unmodified membrane (PM) with an FRR of
75.70% and Rt of 25.58%. When applied to river water filtration, PB-90
significantly reduced contaminants. These results confirm that the
incorporation of Brij-58 and the VNIPS technique effectively enhance the
hydrophilic and antifouling properties of PES membranes.

* Corresponding author: Nasrul Arahman
E-mail: nasrular@usk.ac.id
© 2026 by Sami Publishing Company

This is an open access article under the CC BY license


http://creativecommons.org/licenses/by/4.0/
https://www.chemmethod.com/article_239830.html
http://chemmethod.com/
https://doi.org/10.48309/chemm.2026.562772.2051
https://www.chemmethod.com/data/chemm/fulltext/239830_0_30_1770374939.mp3
https://orcid.org/0009-0007-5668-7373
https://orcid.org/0009-0006-1742-379X
https://orcid.org/0009-0000-5959-6716
https://orcid.org/0009-0000-9563-2032
https://orcid.org/0000-0001-5865-4769
https://orcid.org/0000-0003-0531-3674
https://orcid.org/0000-0001-5641-1317
https://orcid.org/0000-0001-6389-7810
https://orcid.org/0000-0001-5077-2867

Arzaq M., et al,, / Chem. Methodol, 2026, 10(5) 514-528

GRAPHICALABSTRACT

PES+Brij
Vapor
exposure

PES+Brij

PES -

[ R R ROEI FRR

F T T
0 20 40

T T
60 80

Fouling Properties (%)

Introduction

Membrane technology has been widely used as an
alternative in separation processes, such as water
treatment [1], wastewater treatment [2], oil
emulsion separation [3], hydrogen gas separation
[4], desalination [5], and others. The use of
technology  continues to because
membranes have various advantages, including
relatively low energy use, high selectivity, and
fairly easy operation [6]. In the water treatment
process, membranes are used to remove various
contaminants, such as particles or colloids [7],
turbidity [8], organic substances [9], and bacteria
[10].

In various membrane technology applications, the
selection of membrane material plays a crucial
role in determining process performance. PES is
one of the most widely used polymers due to its
excellent resistance,
strength, and thermal stability. However, PES is
inherently hydrophobic,

grow

chemical mechanical
which makes it
susceptible to fouling caused by the accumulation
of organic and on the
membrane surface [11]. This fouling tendency can
significantly impair membrane performance by

reducing water flux, deteriorating permeate

inorganic foulants

quality, and increasing energy consumption.
Moreover, frequent cleaning and maintenance are
required to mitigate fouling effects, thereby
elevating operational shortening
membrane lifespan [12].

To address these limitations, various surface
modification strategies have been developed to
improve PES membrane hydrophilicity and

costs and

antifouling performance. One of the most effective
and practical methods is the incorporation of
hydrophilic additives into the casting solution via
the NIPS technique. This strategy enhances
wettability, improves fouling
resistance, and allows for better control over pore
structure and morphology [13,14].

Numerous studies have reported the successful
modification of PES membranes using different
hydrophilic additives. For instance, polyethylene
glycol (PEG) has been widely used to improve
water flux and hydrophilicity due to its strong
affinity for water [15]. Polyvinylpyrrolidone (PVP)
is another common additive that improves
porosity and reduces fouling [16]. Graphene oxide
(GO), a hydrophilic nanomaterial, has been shown
to enhance both permeability and antifouling
properties when blended with PES [17]. Cellulose
nanocrystals (CNC) have also been incorporated
to introduce hydroxyl groups and improve
membrane surface hydrophilicity [18].
Additionally, the use of Pluronic F127, a block
copolymer surfactant, has been demonstrated to

membrane

significantly improve antifouling characteristics
and overall membrane performance [19].

For example, [20] developed PES membranes
incorporating PEGHE and nanocarbon additives,
achieving a water flux of 63.17 L/m2h and Mg**
rejection of 96.45%. Similarly, [21] demonstrated
that the addition of Brij-58, a non-ionic surfactant,
positively influenced membrane morphology and
performance. These findings underscore the
significance of additive-assisted membrane
modification in optimizing PES membrane

functionality.
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Meanwhile, the incorporation of hydrophilic
additives using the VIPS technique has also been
introduced as a promising strategy to enhance the
hydrophilic properties of PES membranes. Unlike
the conventional NIPS method, VIPS allows for
more controlled phase inversion by exposing the
cast film to humid air before immersion in a
coagulation bath. This slower demixing process
facilitates the retention of hydrophilic additives,
resulting in a more hydrophilic membrane surface
and improved performance.

Several the
effectiveness of the VIPS method in enhancing the
hydrophilicity performance of PES
membranes. The Saufi research group prepared
PES membranes modified with GO via VIPS and
observed increased water flux and a significant
reduction in water contact angle, indicating
improved  hydrophilicity and  antifouling
properties [22,23] employed Pluronic F127, a
triblock copolymer, as a hydrophilic additive in
polysulfone (PSf) membranes and reported
superior surface wettability and higher protein
rejection compared to membranes fabricated
using the conventional NIPS method. [24]
incorporated PEG into polyvinylidene fluoride
(PVDF) membrane and found enhanced surface
hydrophilicity, and fouling.
Similarly, [25] reported that incorporating
Pluronic F127 into PES membranes using VIPS
significantly enhanced water flux, reduced fouling
tendencies, and improved surface hydrophilicity
compared to the unmodified counterparts.

In summary, membrane surface properties and

studies have demonstrated

and

resistance to

morphological structures
tailored through the incorporation of hydrophilic
additives using either the NIPS or VIPS techniques.
Both approaches have been shown to enhance

membrane performance, particularly in terms of

can be effectively

permeability and fouling resistance, when
compared to unmodified membranes.

In the present study, a more advanced fabrication
strategy is employed by integrating both NIPS and
VIPS methods referred to as vapor and VNIPS to
develop PES with  superior
hydrophilicity and filtration performance. Brij-58
was employed as a hydrophilic additive to

enhance the surface properties of the PES

membranes

membrane. The membrane was fabricated using
the Vapor and VNIPS technique, which is expected
to yield membranes with optimized structural and
performance characteristics. In this process, the
cast membrane film is first exposed to air at
controlled humidity levels before immersion in a
non-solvent coagulation bath. This intermediate
exposure step facilitates the partial evaporation of
solvent and allows for the entrapment of
hydrophilic additives within the polymer matrix,
thereby enhancing membrane functionality.

Experimental
Materials

PES (Ultrason E6020P) was used as the polymer
and dimethylacetamide (Wako Pure Chemical
Industries, Japan) was used as the solvent. Brij-58
(Sigma Aldrich Co., LLC, Germany, Mw 1,124) was
added as an additive. Humic acid (Sigma Aldrich
Co., LLC, Germany) was used as an organic
contaminant. Distilled water was used as the non-
solvent during membrane solidification.

Membrane Preparation

The membrane fabrication process involved the
preparation of three different dope solutions. The
first solution, designated as PM, was prepared by
dissolving 16 wt% PES in N,N-dimethylacetamide
(DMACc) as the solvent. The second formulation,
labeled PB, consisted of 16 wt% PES and 3 wt%
Brij-58, a non-ionic surfactant, dissolved in DMAc.
Both solutions were magnetically stirred for 24
hours at ambient temperature to ensure complete
dissolution and homogeneity, followed by
degassing for 15 minutes to remove entrapped air
bubbles. The casting process was performed on a
clean glass plate using a casting knife set to a wet
film thickness of 300 pm. Phase inversion was
subsequently induced by immersing the cast film
into a non-solvent coagulation bath (typically
deionized water). For the third membrane,
referred to as PB-90, the same composition as PB
(16 wt% PES and 3 wt% Brij-58 in DMAc) was
utilized. However, the fabrication process
incorporated a vapor exposure step characteristic
of the VNIPS technique. Specifically, following
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casting, the membrane film was exposed to a
humid atmosphere with 90% relative humidity for
15 seconds to initiate controlled phase separation
before being in the non-solvent
coagulation bath. This intermediate exposure
allows for partial solvent evaporation and

immersed

regulated demixing, which promotes more
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(2) Casting of dope solution
onto a glass plate

(1) PES +Brij-58
dissolved with DMaC

effective integration of the hydrophilic additive
into the polymer matrix and facilitates the
development of a more uniform, defect-free, and
structurally optimized membrane. A schematic
representation of the membrane preparation
procedure is displayed in Figure 1.

/

(3) Membrane storage
in a container

I
I
|
\/

=

——

Non-solvent

(4) Immersion in
coagulation bath

(3) Exposure to water vapor

Figure 1: Membrane preparation procedure

Membrane Characterization

The surface and cross-sectional morphologies of
the membranes were examined using a field-
emission scanning electron microscope (FESEM;
JSF-7500F; JEOL, Ltd., Tokyo, Japan). Prior to
imaging, membrane samples were fractured in
liquid nitrogen to preserve the internal structure,
followed by sputter-coating with a thin layer of
gold to conductivity and
resolution. SEM micrographs were captured at

enhance image
6,000 magnifications to observe pore distribution,
layer thickness,
structures.

skin and internal porous
The chemical composition and functional groups
the were
characterized using fourier transform infrared
(FTIR) spectroscopy (Nicolet iS5,

Scientific, USA). The analysis was carried outin the

present on membrane surface

Thermo

range of 4000-400 cm™" using the attenuated total
reflectance (ATR) mode. This technique allowed
the identification of characteristic absorption
bands associated with specific chemical bonds and
functional group modifications after membrane
fabrication or surface treatment.

Membrane surface hydrophilicity was evaluated
by measuring the static water contact angle using
a contact angle goniometer (Drop Master DM-300,
Kyowa Interface Science Co., Saitama, Japan). A
droplet of deionized water (5 pL) was carefully
placed on the membrane surface, and the contact
angle was recorded after 5 seconds using an
integrated camera system and software. Each
measurement was repeated at ten different points
on the membrane surface, and the average value
reported to accuracy
reproducibility.

was ensure and
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The mechanical properties of the membranes
were assessed using a universal testing machine in
accordance with ASTM D638-14
Membrane samples were cut into dumbbell-

standard.

shaped specimens and conditioned at room
temperature before testing. The tensile strength
was measured using a constant rate of elongation
until failure. This analysis provided insights into
the durability and suitability of the membrane for
pressure-driven separation applications.

Membrane Filtration Test

The membrane performance was evaluated using
a crossflow filtration module operated at 0.1 MPa.
A peristaltic pump maintained a continuous feed
flow, while valves regulated the operating

schematic diagram of the setup is presented in
Figure 2. Membrane samples were cut to fit the
module and compacted to achieve structural
stability and a steady pure water flux for 1 h.
Following compaction, the permeation test was
conducted by collecting and weighing permeate at
10 minutes intervals until a steady-state flux was
reached. The pure water flux was determined
using Equation 1 [26].

] = (1)

Where, | is the pure water flux (L/m2.h), V, is the
permeate volume produced every 10 minutes (L),
A is the membrane area used (m?2), and At is the
test time (h).

pressure, monitored by a manometer. The
@ i Retentate flow
Pressure Gauge Valve
Particle

L &

|

1

1 N Feed flow ®*a®g00

Feed Tank

Membrane

Permeate flow

L

Permeate Tank

Figure 2: Schematic of crossflow filtration system

Antifouling Properties Test

The antifouling performance of the membrane
was evaluated by assessing its resistance to
organic foulants during filtration. The test
employed the same setup as the pure water flux
measurement but was conducted in three
sequential stages. First, the membrane underwent
pure water filtration for 60 minutes to establish
baseline permeability. In the second stage, a 50
mg/L humic acid solution was used as a model

foulant, and the membrane was subjected to

humic acid filtration under identical conditions.
After fouling, the membrane was cleaned via
reverse flushing for 10 minutes. In the final stage,
the membrane was tested again with pure water
for 60 minutes to assess flux recovery.

The antifouling performance of the membrane is
analyzed using the ratio of pure water flux
comparison after pollutant filtration to pure water
flux, namely FRR, which can be calculated using
Equation 2. The amount of fouling that can be
removed by the membrane washing process is
called reversible fouling (R.), calculated using
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Equation 3. In addition, the accumulation of
fouling that remains on the membrane after
washing is called irreversible fouling (Rir) which
can be calculated using Equation 4. The total of

FRR = (%) x 100%
0

R, = (”‘;—’p) x 100%
0

Ry = ("’;—’R) x 100%
0

R, = (1 —%) x 100%
0

Where, Jo is the flux of pure water (L/m2h), ], is
the flux of the water sample containing pollutants
(L/m2.h), and Jr is the flux of pure water after
pollutant filtration (L/m2.h).

Filtration Application to River Water

Membrane was applied for the separation of
contaminants in Lamnyong River water in Banda
Aceh. Samples were first treated by precipitating
suspended solids. Furthermore, the sample was
carried out with a crossflow type filtration device.
The permeate obtained was tested for analysis of
water quality parameters including turbidity, total
suspended solid (TSS), E. coli bacteria, and
coliform. The rejection efficiency was calculated
using Equation 6 [29].

Rm = (1—%’) x 100% (6)

Where, Rn is the rejection value (%), Cp is the
permeate concentration (mg/L), and Ct s the feed
concentration (mg/L).

Results and Discussion
Membrane Characteristics

The SEM images of the membrane surface and
cross-section different
conditions are presented in Figure 3. The PM
membrane, fabricated via the NIPS method
exposure, exhibited a typical
asymmetric structure comprising a dense skin
layer, a thick supporting layer, and a substructure

under fabrication

without air

fouling that can be removed and remains on the
membrane is called the total fouling ratio (R
which is calculated using Equation 5 [27,28].

(2)
(3)
(4)
(5)

dominated by finger-like macrovoids with minor
sponge-like regions. In contrast, the PB
membrane, modified with 3 wt% Brij-58,
displayed a higher surface pore density and
increased formation of finger-like macrovoids.
This behavior is attributed to the amphiphilic
nature of Brij-58, which promotes faster water
ingress during phase inversion by enhancing
solvent-non-solvent exchange [20]. Meanwhile,
the PB-90 membrane, fabricated via the VNIPS
technique with 15 seconds of exposure to 90%
relative humidity prior to immersion, exhibited a
more homogeneous and symmetric morphology
with a sponge-like porous substructure and dense
surface pore distribution. The absence of
macrovoids in this membrane is likely due to the
partial diffusion of water vapor during air
exposure, which moderates the demixing rate and
suppresses  macrovoid formation  during
coagulation [30]. Similar findings were reported
by [31], who observed sponge-like structures
without macrovoids in PSF membranes fabricated
under humid air exposure, highlighting the role of
vapor-induced phase control.

The functional groups on the membrane were
analyzed using FTIR spectroscopy. Figure 4 shows
the FTIR spectra of the PES membrane before and
after modification. The PM membrane shows
asymmetric stretching of -SO,- group (1,148
cm!), bending vibration of 0=S=0 group (554
cm1), stretching vibration of C=C ring (1,484
cm1), and asymmetric stretching of C-0-C group
(1238 cm1). In another study, it was also reported
that similar functional groups were found in pure
PES membranes [8]. PB and PB-90 membranes
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modified with Brij-58 showed some differencesin -CH»-CH3 (2,856-2,930 cm-1t) [22]. These results
FTIR spectra compared to PM membranes, namely indicate that the membrane modification with
the appearance of stretching vibration of Brij-58 is able to maintain the presence of
hydrophilic group -CH2-0-CHz- (948-951 cm'!) additives on the membrane surface during the
and asymmetric stretching of hydrophobic group immersion process in the coagulation bath.

Surface Cross-section

PB

PB-90

Figure 3: SEM test results of membrane surface and cross-section
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Figure 4: FTIR spectrum
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The hydrophilicity of the membrane surface
measured through the water contact angle
showed a decrease from the NIPS membrane to
the VNIPS membrane (Table 1). The PM
membrane had a WCA of 75.31° + 0.5. When Brij-
58 was added, the contact angle decreased to
60.05° + 3.224. The addition of additives was
shown to increase the hydrophilicity of the
membrane, characterized by a
decrease in the water contact angle value. This
hydrophilic nature also affects the formation of
membrane pores, as it increases the interaction
with water thus accelerating the diffusion
between the
coagulation bath [19]. Meanwhile, the membrane
made with VNIPS showed a further decrease in
water contact angle, which became 55.11° + 0.398.
This decrease is due to the increasing amount of
hydrophilic poly(ethylene oxide) (PEO) chains
contained in the structure of Brij-58 on the
membrane surface. The PEO segments promote
strong interactions with water molecules through
hydrogen bonding, forming a hydration layer that
enhances surface wettability and reduces the
WCA. In another study, [29] reported that the
incorporation of non-ionic surfactant additives
such as Poloxamer 188, which contain PEO chains,
can enhance membrane hydrophilicity [24]. also
reported a decrease in the water contact angle of
PES-kaolin membranes prepared by the VNIPS
method. By providing exposure to air, the water
contact angle decreased from 73.80° + 3.66 to
67.26 + 2.45.

In describing the mechanical properties of a

which was

solvent and non-solvent in

membrane, tensile strength is the main parameter.

To avoid damage to the membrane structure
during the filtration process, it is necessary to
measure its tensile strength and flexibility.
Generally, membranes with a denser structure
have better breaking strength compared to porous
membrane [32]. The results of the tensile strength
test are shown in Table 1. The PM membrane
shows the highest tensile strength value of 1.08
kgf/mm2. However, the tensile strength of the PB
membrane decreased to 0.89 kgf/mm2.
Furthermore, the PB-90 membrane prepared by
VNIPS method shows a further reduction to 0.82
kgf/mm?2. This reduction can be attributed to the
plasticizing effect of the surfactant and the
development of microstructural defects due to
phase separation, which increase polymer chain
mobility and free volume, thereby lowering the
tensile strength of the membrane [33].

Table 1 also shows the effect of air exposure on
membrane flux values. PM membrane has the
lowest flux value, which is 25.53 + 3.005 L/mz2.h.
The membrane flux value (PB) increased to 36.97
+ 3.13 L/m2.h after the membrane was added with
Brij-58 additive. [21] reported that PES
membrane modified with Brij-58 additive
obtained flux value of 7.84 - 52.1 L/mzh.bar. In
addition, the membrane exposed to air showed a
significantincrease in flux of 69.86 + 1.294 L,/m2.h.
This is due to the very strong interaction with air,
as well as the very strong interaction between the
membrane surface and water molecules, so that
water passes through the membrane more easily
[34].

Table 1: Membrane characteristics

Membrane code WCA (°) Tensile strength (kgf/mm?) Flux (L/mz2.h)
PM 75.31+0.5 1.08 25.53 +3.005

PB 60.05 + 3.224 0.89 36.97 +3.13

PB-90 55.11 + 0.398 0.82 69.86 + 1.294

Antifouling Performance

Figure 5a illustrates the water flux profiles of the
membranes as a function time during the
antifouling tests. In the initial filtration stage (0-60
minutes), the flux of all membranes was relatively
stable, with the PB-90 membrane showing the

highest flux value compared to the PB and PM
In the stage (60-120
minutes), a decline in flux was observed for all
membranes due to the formation of fouling layers
on the membrane surface and within the
membrane pores, which hindered permeate flow.
After the membrane washing process (120-180
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minutes the flux increased again for all
membranes, with the highest flux recovery
observed for the PB-90 membrane. This behaviour
can be attributed to the presence of a hydrated
layer and a more uniform pore distribution in the
PB-90 membrane, which facilitates more effective
removal of foulants from the membrane surface
[35].

The fouling properties analysis (Figure 5b)
revealed significant differences among the
membranes in terms of R;, reversible fouling (R.),
irreversible fouling (Ri), and FRR. Overall, the
results indicate that membranes modified with
Brij-58 and air exposure improved antifouling
performance compared to the pristine PES

Meanwhile, the PB-90 membrane exhibited the
highest FRR value of 91.91%, indicating excellent
recovery after cleaning.
Nevertheless, the PB-90 membrane showed a
higher total flux loss than the PM membrane,
reaching 52.49%. This behaviour can be
attributed to the more uniform pore distribution
on the membrane surface, which facilitates the
adhesion of humic acid during filtration. However,
the reversible fouling of the PB-90 membrane
increased to 44.40%, indicating that a large
fraction of the fouling was reversible. This result
suggests improved fouling resistance, as also
reported by [36]. In addition, the relatively low
irreversible fouling of the PB-90 membrane

flux membrane

membrane. The PM membrane have the lowest (8.09%)  indicates enhanced  membrane
FRR value of 75.70% with a total flux loss of cleanability, which is favourable for maintaining
25.58% improved antifouling performance membrane performance during long-term
compared to the pristine PES membrane. operation.
(@
200
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| 1
120 ! Il
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2400 ! I/
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Figure 5: Evaluation of membrane performance (a) membrane flux vs filtration time and (b) membrane fouling
properties
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Water Turbidity

Figure 6 shows the filtration results of the river
water turbidity test. The initial water turbidity of
16.33 NTU was reduced to 0.72 NTU after
filtration using the membrane. The PM membrane
is able to reduce the turbidity of river water by
89.16%, while the modified membrane has a
significant increase in rejection up to 95.59%
which shows that the membrane is able to retain

(a)

18

the particles in the river water well. The findings
show that PB-90 membrane modified by VNIPS
method has an advantage in reducing turbidity.
The turbidity value of water after filtration using
the membrane has met the allowable turbidity
value [37]. Another study, [38], conducted river
water filtration with activated carbon discs
modified by PES membrane using activated
carbon. The results showed that the membrane
was able to reduce turbidity by 79%.

16
14 4

U
N
X}
1

Turbidity (NTU)

-
o 3] £ (=] co o
I 1 1 1 1 1

River water PM

(b)

PB PB-20
Sample

100

[o2] o0
o o
L 1

IS
o
1

Rejection turbidity (%)

20 4

PB PB-90
Membrane code

Figure 6: (a) River water turbidity test results and (b) river water turbidity rejection

TSS

Figure 7a presents the TSS results before and after
filtration using PM, PB, and PB-90 membranes.
The initial TSS concentration of 231.5 mg/L
decreased to 2 mg/L after membrane filtration,
indicating the high the
membranes in removing TSS from river water.

effectiveness of

However, TSS reduction alone is insufficient to
classify the treated water as drinking water, since
comprehensive  evaluation of  additional
physicochemical and microbiological parameters
is required in accordance with established
drinking water quality standards. Therefore, the
filtered water is more appropriately classified as
clean water with potential for further treatment.
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Figure 7b shows the TSS rejection values by PM,
PB, and PB-90 membranes. PB membrane has the
highest TSS rejection performance at 99.14%,
followed by PM and PB-90 membranes at 98.70
and 98.27%. The membrane rejection results
showed very good numbers, but there was a
decrease in rejection on the PB-90 membrane.

(a

~

This is due to the pore distribution on the
membrane allowing TTS to pass during the
filtration process. The research by [39] Al-
Tamimi have conducted filtration of Tigris river
water in Baghdad using ultrafiltration membranes
showing a TSS value of 88%.

250 +

200 -~

150 +

100 4

50 4

Total Suspended Solid (mg/L)

River water PM

PB PB-90

Membrane code

(b)

100

80

60 4

40

20 4

Rejection total suspended solid (%)

PM

PB PB-90

Membrane code

Figure 7: (a) TSS before and after filtration and (b) rejection of TSS

Total Coliform and E.coli Counts

Figure 8 show the results of total coliform and E.
coli analysis before and after filtration. Initially,
the coliform content in the river water was 93
MPN/mL, while the E. coli count reached 3
MPN/mL. After going through the filtration
process using membranes, there was a significant
decrease in the content of microorganisms. These
results indicate that filtration using membranes

can effectively reduce the amount of coliform and
E. coli in water. These findings also indicate that
modification of the membrane with Brij-58
contributes to the antibacterial properties of the
membrane. Tshangana has also reported that using
pes membranes modified with graphene quantum
dots (GQDs) can reduce bacterial growth which
supports the potential of material modification in
improving the antimicrobial performance of
membranes [40].
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Figure 8: (a) Total coliform and (b) E. coli before and after filtration

Conclusions

Modification of PES membrane by VNIPS method
and addition of Brij-58 effectively improved the
hydrophilic properties as well as antifouling
ability  of  the
characterization showed significant changes in
surface morphology and pore distribution. The
results of filtration application to river water
showed that the membrane can reduce various
water quality parameters, such as turbidity, TSS,
and microorganism activity. This

membrane. Membrane

decrease
indicates that the filtration performance of the
membrane is excellent. These findings strengthen
the potential of Brij-58 modified PES membrane
using VNIPS method as an alternative in water
treatment.
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