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Abstract
Oil-water separators are commonly used in the oily wastewater treatment for the reuse of water resources. Recently, various
approaches have been conducted to design and manipulate the oil-water separator installed with highly functionalized
membranes. Membrane technologies should encompass the selectivity, durability, economics and processability of materials,
and effective oil water separators be also developed to exhibit the optimal performance of the materials. In this mini-review,

we highlight the large scale fabrication of membrane materials and the effective design of oil water separators.
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Step 1. Formation of 3D
structural graphene foam

Representative 3D structural
graphene

Function of omniphobic graphene filter

Figure 1. (a) Schematic illustration of oil collection by graphene
vessel[9], and (b) photograph of a 3D structural graphene foam and
schematic illustration of three different types of graphene by using
surface treatment and their selective filtering properties[10].
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Figure 2. SEM images of the reference stainless steel membrane (a)
and of the plasma treated membranes (b) and (c). Magnified view of
the knitted wire surface of the untreated membrane (d) and of the
plasma treated surfaces (e) and (f). Scheme of the oil-water separation
system principle[11].
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Figure 3. (a) Schematic description of the experimental set-up for the
preparation of hydrophobic coating[16] and (b) the preparation of
dip-coating solution[8]. Optical images of the (c) dip-annealed fabric
[17]. The inset in (c) is optical image of the water droplet and water
contact angle of the washed dip-annealed-fabric.

Figure 4. (a) Picture of an automated instrument used for the
dip-coating process. (b) Optical images of hydrophobicity by pouring
water on the surface of each samples. (c, d) Optical images of
beginning of the spontaneous oil collecting experiment and (e, f) 15
min after the experiment[18].
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Figure 5. (a) A pumped porous hydrophobic oleophilic material
(PHOM) device for oil spill remediation[19]. (b) Schematic illustration
of the internal structure and detailed design with floating baffles of
a rotating cylinder type oil water separator[20].
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