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A solar-heated Janus sponge with
excellent floating stability for efficient
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Abstract

Oil spills have high viscosity at room temperature, making their recycling an
international issue. This experiment uses a deposition method to put polydopamine,
titanium dioxide and perfluorodecyltrichlorosilane into a melamine-formaldehyde
sponge. Through the photothermal conversion material-polydopamine, the green
energy of the sun is collected and converted into heat energy, thereby increasing the
surrounding crude oil. fluidity to improve oil leakage recovery efficiency, and use
perfluorodecyltrichlorosilane as a super-hydrophobic/super-oleophilic low surface
energy material to wrap the sponge to prevent oil leakage from being absorbed while
seawater is absorbed. Finally, in order to make it suitable for In harsh marine
environments with wind and waves, ultraviolet rays are irradiated on the bottom of the
sponge. Due to the presence of titanium dioxide, it can change from super hydrophobic
to super hydrophilic, increasing its floating stability on the sea surface.
In this experiment, the top and bottom of the Janus sponge were measured under the
illumination of a solar simulator. They were heated to the appropriate temperatures of
90.7 and 70.2 °C respectively. At the same time, due to the large contact area between
the super-hydrophilic bottom surface and seawater, the Janus sponge can It maintains
motion balance under the influence of wind and can continuously absorb spilled crude
oil. Relying on these advantages and the excellent mechanical properties of melamine-
formaldehyde sponge, Janus sponge can effectively reduce the viscosity of leaked crude
oil and enhance its fluidity. It can be repeatedly squeezed and used and quickly absorb

heavy oil up to nearly 12 times its own weight.
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Figure 1. Experiment summary diagram
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Figure S6. Photographs of crude oil at (a) 27 °C and 60 °C.
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