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Abstract

The global use of crude oil has increased during the last decades, leading Received: 25 February 2024
to an extensive release of oil into the environment. Thus , the cleaning of Accepted: 28 August 2024
oil contaminated water and its derivatives has attracted great attention. Page Number: 38-52

Oils that are spilled into the ocean are gradually subjected to various
physical, chemical and biological conditions over time. These processes
called weathering. The relative importance of the weathering processes
depends on the environmental conditions, the physical, chemical, location
and time of oil spillage. Weathering causes a continuous change in
the nature of oil which is redistributed to other parts of the environment.
The change in the oil properties makes its adsorption difficult. The usual
and common methods of separation presented very low efficiency to
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separate it from the water expanded in it. This phenomenon caused K.eyworfjs.
environmental pollution in these areas. In this article, adsorbents capable Oil Emu_I3|on,
of absorbing emulsion oils and weathering have been studied and Adsorptl.on,
evaluated. Studies presented that superhydrophobic foams were very Weatherlng,
effective for separating oil that have weathered on the surface of O||Ad5(_)rber,
Adsorption

the water over time and turned into an emulsion state.
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. Three Dimensional Porous Materials (3D-PM)
. Polyurethane
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Polymethyle Mathacrylate (PMMA)

. Dip-Coating

. Solution Immersion
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Figure 1. Adsorbency of pure foam (black), coated sponges with hBN (red) , recycled coated sponge with hBN [54].
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Table 1. Different oil absorber material comparison [54].

Residual
Absorber Absorbent Abso;ptlon Productnon recycling and
(@/9) cos absorbability (7.)
Pyrolysis at high
. . Oil and organic Yrolysisathig
Nitrogen rich carbon aerogel T 5-16 low temperature (700°C), 61.2%, 100
Organic solvent
Polyurethane sponge coated with . .
CNT/PDMS oils 25-15 low Organic solvent -
. Oils and organic . Complex, organic
Cellulose nanofibers aerogel g 5-25 high P g 5, 60%
solvent solvent
il -
Graphene sponge Oils and organic 23-35 low Polymer, H,SO,HCL 100, 75%
solvent
| :
micro-wrinkled reduced GO Oils 40-80 low (R 0 20, 98%
alkaline
: . . . Complex H,SO; «
Melamine graphene sponge Diesel oil 99 high -
hydrazine hydrate
. . . Oils and i . .
Fire resistant superlight sponge s ::lv;:?anlc 55-145 low Organic solvent, Ni 5, 70%
Pyrolysi ifi lami il i High lysi
yrolysis modified melamine Oils and organic 90-200 il igh pyrolysis :
sponge solvent temperature
Graphene sponge (thiourea as a Oils and organic . Complex,
phene sponge ( 9 60-160 high P 5,93%
reducing agent) solvent hydrothermal
Monolithi b Oils and i High temperature
onolithic macro.porous carbon ils and organic 87-276 low g p 5. 98%
material solvent (500°C)
Oils and i .
hBN coated sponge s ::lvgr:?amc 90-175 low Water,ultrasonic 30, 80%
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Figure 6. Schematic picture Young model. Contact angle on solid surface(left),
hydrophil surface (middle); hydrophobic surface (right) [64].
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Figure 7. Description of the balance of interfacial tensions on the surface when an oil droplet is placed on a solid (S)
(a) in the presence of air or steam (A) and (b) in the presence of water (W) or an aqueous solution [20].
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