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Abstract: Nanofibrous mats, mainly fabricated by electrospinning technique, have gained substantial attention in the
field of filtration-based membrane separation technology due to their unique morphology properties including small fiber di-
ameter, high surface-to-volume ratio, high porosity, good mechanical properties, light weight, accessible functionaliza-
tion, etc. As compared to the larger thickness, relatively lower porosity and disconnected microporous structures of poly-
mer phase inversion membranes, the electrospun nanofibrous scaffolds exhibit high porosity and fully interconnected porous
structures resulting in the remarkable improvement of permeability. In this paper, we summarize recent research progress
in the field of membrane separation technology based on nanofibrous substrate filtration medium, and highlight the applica-
tion of water purification and seawater desalination from nanofibrous microfiltration membrane and thin film nanofibrous
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composite (TFNC) filtration membrane. The future outlook of nanofibrous filtration membrane is also discussed.
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Fig. 1 FESEM micrographs of PYDF nano-membrane used in separating PS micro-ball with various sizes''2) ; (a) before separation,

(b) 10 wm, (¢) 5 pm, and (d) 1 pm
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Fig. 2 SEM image of cross-section of electrospun PAN/PET nano-mem-

brane after filtering suspending fluid with colon bacillus!?]
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Fig. 3 Structural micrographs of PAN nanofibrous membrane modified by ultra-fine cellulose nanowhiskers; (a) TEM image of cellulose

nanowhiskers ( The inset shows the electron diffraction pattern) , (b)SEM images of un-modified, and ( ¢) modified PAN electrospun

nanofibrous membrane??)
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Fig. 4 Schematic diagram of electrospun PAN nanofibrous scaffold modified by nanowhiskers; (a) PAN nanofibrous scaffold before nanowhis-

kers infusing, (b) infused nanowhiskers forming loose cross-linked mesh, and (c¢) nanowhiskers collapsed onto the scaffold, forming

filber bundles ]
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Membrane cell for direct
contact membrane distillation
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Fig. 5 Dual-biomimetic superhydrophobic electrospun PS nanofibrous

membranes for direct contact membrane distillation!*?!
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Fig. 7 SEM images of cross-section of composite membranes: (a) electrospun PVA coated with pure Pebax, (b) electrospun PVA coated with

10% MWCNT/PVA hydrogel nanocomposite, (¢) magnificated image of area circled in figure b, and (d) surface of electrospun PVA coa-

ted with 109% MWCNT/PVA hydrogel nanocomposite
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Fig. 8 Schematic diagram of the fabrication process for thin film nanofibrous composite membranes based on PAN electrospun nanofibrous

substrate and cross-linked PVA barrier layer!*®]
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layer crosslinking

PAN mat covered with an
integrated PVA barrier film
after the solution treatment
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Fig. 9 Schematic diagram of the fabrication process for thin film composite membranes based on PAN nanofibrous substrate and cross-

linked PVA barrier layer[sﬂ
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