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ABSTRACT

containing cobalt-ferrite nanoparticles, were prepared by polymer solution

casting technique through phase inversion method in water bath.
Methods: The concentration effect of CoFe,O, nanoparticles (NPs), synthesized in
polymeric solution, on the morphology and separation performance was studied.
Scanning electron microscopy (SEM), atomic force microscopy (AFM), X-ray
diffractometry (XRD), Fourier transform infrared spectroscopy (FTIR), porosity
measurement, water contact angle, water flux, Na,SO, rejection as well as membrane

antifouling ability were used to characterize the fabricated membranes.

Findings: The SEM images showed the movement of cobalt ferrite NPs toward
water-membrane interface to reduce surface energy during the fabrication process.
The SEM images also showed an asymmetric structure with a dense active layer and
a porous sub-layer with finger-like channels for the prepared membranes. The use
- of cobalt ferrite nanoparticles in the membrane matrix decreased the water contact
polymeric membrane, angle from 71° to 48°. The results of AFM images also showed a smoother surface for

l lypothesis: Mixed matrix polyether sulfone (PES)-based membranes,

nanofiltration, the prepared mixed matrix membranes compared to the bare ones, which improved
cobalt-ferrite nanoparticles, the membrane antifouling property in BSA rejection. Pure water flux (PWF) was
: initially enhanced by incorporation of cobalt ferrite NPs and then decreased by up

PSS to 1 wt% NPs due to NPs agglomeration. Moreover, Na,SO, salt rejection increased

antifouling ability, from 60% for the neat membrane to 80% for the modified ones with 1.0 wt% cobalt-

ferrite nanoparticles. The mixed matrix membrane containing 1.0 wt% cobalt-ferrite

separation performance .
nanoparticles showed better performance compared to others.
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Table 1. Composition of polymeric casting solution for membrane fabrication

Polyether sulfone Dimethylacetamide Polyvinylpyrrolidone Cobalt-ferrite nanoparticles
Sample (Wt%) (Wt%) (Wt%) (Wt%)
M1 18 81.00 1 0.00
M2 18 80.95 1 0.05
M3 18 80.90 1 0.10
M4 18 80.50 1 0.50
M5 18 80.00 1 1.00
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Fig. 1. Schematic of dead end filtration system.
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Fig. 2- SEM images of synthesized cobalt-ferrite nanoparticles.
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Table 2. The surface roughness parameters for fabricated

membranes.
Sample Rq (nm) R, (nm) R (nm)
Ml 82 60 594
M2 58 44 358
M3 56 41 369
M4 50 34 442
M5 26 16 300
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Fig. 10. The effect of nanoparticles concentration in

membrane matrix on pure water flux.
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second pure water flux.
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Fig. 14. The fouling parameters (R-total, R-reversible, R-
irreversible) for the neat PES membrane (M1) and modified

membranes (M4 and M5).
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Table 3. Comparison between the performances of prepared membrane in this study with reported results for other studies in sodium

sulfate rejection.

Nanoparticle Feed Water L
Membrane Nanoparticle concentration concentration Pressure flux Rejection Refrence
(Wt%) (mg/L) ®an) 1y ()
polyethersulfone GO 0.5 1000 5 13.9 - 52
polyethersulfone ALO, 1.0 1000 5 35.03 50 53
polyethersulfone MMGO 0.5 20 4 58 89 54
polyethersulfone TiO, 0.78 - 2 65 17 55
polyethersulfone Ui0-66 0.15 - 10 11.02 91.18 56
polyethersulfone | HNTs-SO,H 1.0 1000 4 3.16 - 57
polyethersulfone CoFe 0, 1.0 1000 4.5 >23 > 177 Current
study
MMGO: Metformin/GO/Fe,0, (MMGO); HNTs-SO,H: Sulfonated halloysite nanotubes.
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