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Preparation and oil-water separation performance of fish scale-like
PDA nanosheet composite filter membrane
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Abstract: Polydopamine (PDA) nanosheets were prepared from in-situ liquid phase deposition of PDA
onto Mg(OH), nanosheets. PDA nanosheets composite filter membrane (referred to as composite filter
membrane) was then synthesized via coating the PDA nanosheets onto hydrophobic cotton cloth,
characterized by SEM, TEM, BET, FTIR, XPS, XRD and contact angle tester, and evaluated on its
separation performance for oil-water mixture and emulsified oil, recycling performance as well as anti-
pollution performance. The results showed that the introduction of PDA nanosheets significantly increased
the surface roughness of the composite filter membrane. The permeation fluxes of the composite filter membrane
for oil-water mixture and emulsified oil driving by self-gravity (both with cyclohexane as oil phase) were
2866.24 and 1015.13 L/(m* h), respectively, with separation efficiency of 99.5%. The permeation flux of
the composite filter membrane, which was recycled 10 times, for emulsified oil was 798.11 L/(m*-h) and
the separation efficiency was 98.1%. In addition, PDA nanosheets also exhibited universality and could
coat onto different substrates for emulsified oil separation, showing good application prospects.
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Schematic diagram of preparation process of PDA
nanosheet composite filter membrane
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Fig. 2 Photos of oil-water mixture separation device with
PDA nanosheet composite membrane
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Fig. 3 SEM images of Mg(OH), nanosheets (a, b), PDA nanosheets (c~f) and composite filter membrane (g, h)
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Fig. 4 TEM images of Mg(OH), nanosheets (a, b) and PDA
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Fig. 8 C 1s (a) and O 1s (b) core-level XPS spectra of
PDA nanosheet composite filter membrane
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composite membrane with different substrates for
separating different types of oil-water mixtures
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