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Organic-Inorganic Hybrid Electrospun Nanofibrous
Membranes for Water Purification
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Abstract: Contamination of water by organic pollutants, bacteria, and toxic metal ions generated from industrial processes
is an urgent concern which must be addressed. These organic pollutants and metal ions cannot be digested, naturally. As a
result, a great deal of research work in the removal of toxic pollutants from contaminated water has been carried out and some
promising results have been achieved. Electrospun nanofibers, especially organic-inorganic hybrid nanofibers, have a unique
advantage in water purification due to their adjustable fiber diameter, high porosity, high specific area, and high functional-
izability, which raises researchers’ extensive interests. Here, we review the progress of organic-inorganic hybrid nanofibrous
membranes in terms of pollutant adsorption, bacterial removal, and photo-degradation for water purification. The advantages
and efficiencies of various organic-inorganic hybrid nanofibrous membranes were demonstrated and elucidated,
systematically. Future prospects in the developing trends of such membranes for wastewater treatment have been explored.
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Fig. 1 Structural schematic diagram of electrospun nanofibrous membranes
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Fig. 2 Schematic diagram of a double-nozzle electrospinning device
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Fig. 3 Schematic diagram of electrospun nanofibrous membranes for
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adsorption of bacteria and viruses
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Table 1 Adsorption of contaminants in water by organic-inorganic

hybrid nanofibrous membranes!?*-*"]

Adsorption

Adsorbents Applications capacities Ref.

(mg/g)
Amine/Zn/PAN 23.3 [22]
Chitosan/MWCNT/Fe; 0, 360.1 [25]
Hal/Fe;0,/PEO/ chitosan 67.0 [29]
Cr(VI)
Chitosan/PVA/zeolite 8.8 [32]
Chitosan/GO 310.4 [33]
b-PEI/PAN/Fe; 0, 684.9 [35]
PCL/clay 26.6
[23]
PVA/clay 12.1
Cd(1I)

PVA/zeolite 838.7 [26]
PVA/GO 44.8 [37]
PCL/ clay 29.7

(23]
PVA/clay 14.9
Ph(II)

PVA/silica 27.0 [24]

Chitosan/GO 461.3 [33]
PCL/clay 22.8

[23]
PVA/clay 14.8
PVA/ZnO Cu(1II) 162.5 [27]

Chitosan/GO 423.8 [33]
PVA/GO 32.6 [37]
PCL/clay 24.6

Cr(1II) [23]
PVA/clay 15.6

PVA/zeolite 342.8 [26]

FeO/PAN Ni(1II) 94.4 [27]

Chitosan/PVA/zeolite 1.8 [32]

PVA/ZnO U(vI) 370.9 [27]
La(III) 232.6

PAA/silica Eu (1) 268.8 [30]
Th(III) 250.0

Chitosan/PVA/zeolite Fe(III) 6.1 [32]

Amine/Zn/PAN 25.7 [22]

Congo Red

FeO/PAN 52.1 [28]

Chitosan/PVA/zeolite Methyl Orange 153.0 [31]

PEO/PLLA/Fe;0, Malachite Green 1.7 [34]
Basic Red 46 102.4

PVA/SiO, [36]

Basic Blue 41 90.1
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