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DESCRIPTION
Graphene Aerogels (GAs) are 3-Dimensional (3D) graphene 
sponges with exceptional wettability that have shown promise in 
decreasing pollution from oil spills and chemical accidents. We 
present new Polyurethane (PU) sponge-reinforced GAs for 
application as efficient oil sorbents with low surface energy, high 
sorption capacity, and excellent recyclability. Simply freeze-casting 
Reduced Graphene Oxide (rGO) to generate compacted 
macroscale sponges yielded Spongy Graphene Aerogels (SGAs) 
with a hierarchical porous topology. This innovative micro-
structure takes advantage of the benefit of embedded graphene 
and has reversible large-strain deformation (90%), high 
compressive strength (63 kpa), and viscoelastic stability. In 
addition to super hydrophobicity, these exceptional features 
provide the aerogels with high recyclability without 
compromising their oil absorption capability. SGA also has a 
high selectivity and volume absorbability (>100%), allowing it to 
effectively separate oil from water under continuous pumping. 
This graphene material is promising for large-scale oil spill 
cleanup due to its outstanding absorption performance and 
robust mechanical features. Crude oil and other fossil fuels form 
the cornerstone of modern civilization and are now in high 
demand. However, the excavation and use of such fuels has 
resulted in oil spills that have contaminated the environment. 
More spills and leaks of oil pollutants occur as fossil fuel 
infrastructure expands. As a result, oil separation from water 
bodies has received a lot of interest in recent years.

Techniques and application of sorbent

Mechanical remediation utilizing sorbent materials is regarded 
one of the most efficient and cost-effective approaches for oil 
spill environmental remediation. For oil recovery, a range of 
sorbent materials with various porosities and surface chemistries 
have been utilized in the past, including natural organic 
materials, inorganic mineral products, synthetic membranes, 
microporous polymeric materials, and carbon-based 
nanomaterials. Microporous polymers and advanced carbon 
nano-materials have apparent benefits over other absorbents due

to their large accessible pore volume and unique wettability, as 
well as their modification possibilities. Various carbon-based 
aerogels with exceptional porosity and hydrophobicity play a key 
role in the remediation of petroleum contamination in the latter. 
With new drying techniques and applications, research into free-
standing graphene aerogels with specific functions and topologies 
created by a reduction self-assembly process is fast advancing. The 
fundamental advantages of both components are preserved when 
graphene is assembled into 3-Dimensional (3D) porous 
monoliths, enhancing the material's potential in practical oil-
absorption applications. Developed a simple directional freezing 
method to produce an anisotropic oil absorbent that preserves its 
initial height after 20 compression recovery cycles with no 
attenuation. The GAs Pulled with n-hexane can be easily 
evacuated across dozens of cyclic compressions while maintaining 
an absorbability of over 90%. Thanks to an oil-water interface 
assembly technique for building cellular GAs. Although most 
super elastic GAs can be easily made using cost-effective ice-
templating techniques, the thickness of the GA will surely 
decrease as more compression cycles are performed. The 
durability of GAs is regarded a critical feature for efficient 
mechanical oil spill extraction. Elastomeric graphene composites, 
on the other hand, offer the potential to improve the reusability 
of neat graphene absorbents by introducing graphene features 
such as elasticity and strength into microporous polymers. To 
create hydrophobic and reusable absorbents, a variety of 
synthetic approaches for polymer-reinforced graphene composites 
have been reported, including solution dip-coating Chemical 
Vapor Deposition (CVD), cross-linked assembly, and emulsion-
based assembly. Dip-coating is a simple one-step method, and 
microporous polymers coated with graphene "skins" for oil-water 
separation have recently gained a lot of scientific interest. 
Commercially accessible foams such as melamine, 
Polydimethylsiloxane (PDMS), and Polyurethane Sponges (PUS) 
were used to create these graphene-coated materials with 
exceptional wettability. The fragmented microstructure of 
graphene-coated PUS (GCS) caused by pre-compression was 
found to be crucial in improving elastic characteristics and 
cyclicity.
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