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Abstract
Over the past decades, the sharp increase in population growth and industrialization in

developing countries has reduced the quality and quantity of water resources. Water
Treatment and purification technologies are rapidly developing in membrane separation
processes. In this study, the effect of anionic and cationic surfactants on the
performance of polyamide membrane nanofiltration was investigated experimentally.
Nanofiltration membranes were constructed by adding anionic surfactant Sodium
Dodecyl Sulfate and Hexadecyltrimethyl ammonium bromide cationic with a filming
machine. The highest percentage of salt excretion related to the polyamide
nanofiltration membrane without adding surfactant with the amount of 16.19% at 180
minutes. Also, the greatest amount of water flowing from the polyamide nanofiltration
membrane is related to the time of 30 minutes and the state where the anionic surfactant
is added to the membrane by weight of 10%. In this case, the amount of water flowing
through the membrane of polyamide nanofiltration was 37.76 L/m>. When anionic
surfactant was added to the membrane at a rate of 10%, the membrane water flux was
41.48% higher than the pure membrane (no additive).
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Table 1. Chemicals used in this research

Materials Manufacturer
Sodium Dodecyl Sulfate (SDS) Merck
Hexadecyltrimethylammonium

i (CILALE) i 0
Piperazine (PIP) Merck
Distilled water Kimia
Sodium chloride (NaCl) Merck
(TMC)1, 3 and 5 carbon

tetrachloride Merek
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Table 2. Combined membranes made

No, PIP T™MC SDS CTAB
C(W) (%W (W) (%W
1 2 0.15 0 0
2 2 0.15 0.05 0
3 2 0.15 0.10 0
4 2 0.15 0.20 0
5 2 0.15 0 0.30
6 2 0.15 0 0.50
7 2 0.15 0 0.70

Retentate Stream

P
Feed Stream Q

Y

>
>

Permeation Cell

Flow Meter 1

Permeate Stream

Feed Storage

Pump 1

Fig. 1. Nanofiltration system for evaluation of
membrane performance
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Fig. 4. Salt loss percentage using a polyamide
nanofiltration membrane with different concentrations of
SDS anion surfactants in different operating times
(soluble salt concentration in water 3000 ppm, pressure 6
bar, volumetric flow rate of 1.5 liters per minute, and
temperature 32 ° C)
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Fig. 2. SEM images of upper surface and cross-section
of membranes of nanofiltration, a) polyamide, b)
polyamide with cationic surfactants CTAB and c)

polyamide with anionic surfactant SDS
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Fig. 3. ATR-FTIR decomposition spectra of membranes
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Fig. 6. The percentage of salt excretion using a
polyamide nanofiltration membrane with various
concentrations of CTAB cationic surfactants in different
operating conditions (soluble salt concentration in water,
3000 ppm, 6 bar pressure, volumetric flow rate of 1.5
liters per minute, and Temperature 32 ° C)

b 0l U L Sl aslinal b S s o p3-F IS
> 2 CTAB 53518 o JUab 5150 Ciliiiie slacali | aal
ppm Sl s Jle S chale) Shles Lld s Sslize lagles
¥V glos paids 5 2 V0 oz (o3 SLF SLEET
(osedes

Journal of Water and Wastewater

90 T
80 T
Wl RIIIETTX
—aa -
= 60 1 ..
=
o 50 T
E
— 40 T
~ ——— NO SDS
Z 30 +
-3+ & SDS 0.05%
20 + ---A---SDS 0.20%
10 + — =% — SDS0.10%
0 ' t t 1
0 50 100 150 200

Time (min)

Fig. 5. Flow rate of water passing from the polyamide
nanofiltration membrane with various concentrations of
anionic surfactant SDS at different operating times
(concentration of water soluble salt in 3000 ppm,
pressure 6 bar, volumetric flow rate of 1.5 liters per
minute and temperature 32 ° C)
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Fig. 7. Flow rate of water passing through a polyamide
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