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An oil spill poses a significant hazard to the environment and natural habitats. In 2025,
three leaks over 700 tons and three spills ranging from 7 to 700 tons were documented
as a result of tanker accidents [1]. Such large-scale oil spills can have permanent
consequences for water resources and ecosystems. One innovative solution to this
problem is the use of porous polymeric sorbents [2]. These materials are capable of
efficiently absorbing petroleum derivatives and BTEX solvents due to their porous
nature. Their porous structure enhances their absorption capability by offering
extensive porosity [3]. The utilization of 3D templates is a practical and well examined
method of generating porosity while imparting a certain shape to structures. This
process involves loading a pre-curing sample with a sugar cube scaffold, resulting in
the formation of a hardened network structure around the polymeric backbone [4].

The present study assesses this technique utilizing a 3D template of a sugar cube to
produce a magnetic hydrophobic sponge. This porous sponge demonstrates
significant oil absorption capabilities, with a selectivity for oil and organic contaminants
of 35 g/g. The sorbent has a nature-friendly, one-pot fabrication process that does not
require an activator, catalyst, or solvent. In kinetic studies, the sponge exhibited a rapid
capacity to absorb substantial quantities of pollutants due to its elevated porosity. The
WCA results showed that the sponge exhibits hydrophobic property, enabling it to reject
water and selectively capture organic contaminants. Furthermore, the sorbent is
reusable, providing a cost-effective and environmentally friendly option.

In conclusion, magnetic sponges offer an eco-friendly and efficient way of mitigating
oil pollution. This technology can make a significant contribution to preserving
ecosystems and providing a pristine environment.
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