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Loading Capacity of Superhydrophobic Mesh
Materials on Different Liquid Medium
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ABSTRACT: The work aims to realize the superhydrophobic surface of mesh materials by adjusting the wettability, so as to
enhance the loading capacity of mesh material on different liquid medium surfaces. The superhydrophobic copper mesh was
obtained by electroless plating and chemical modification with n-octadecyl mercaptan. The loading capacity of copper mesh in
solution (pH=1~13) and sodium chloride solution (concentration of 5%~30%) was studied. Through calculation, it was verified
that the additional buoyancy generated by hydrophobic effect was the cause to improve the loading capacity. When the pH=7,
the maximum loading capacity of copper mesh was 12.97 g, 8 times bigger than the dead weight of copper mesh. As the
alkalinity or acidity of liquid medium increased, the desorption of n-octadecyl mercaptan coated on the surface of copper mesh
caused the loading capacity of copper mesh to decline, but the loading capacity was still 5 times larger than that of the original
copper mesh. In different concentrations of brine, the loading capacity of superhydrophobic copper mesh was basically

consistent with that in pure water, which was the result of the combination of liquid density change and superhydrophobicity.
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Through surface superhydrophobic treatment, the loading capacity of copper mesh on different liquid medium has been

improved and the research results have a certain application prospect in increasing load and reducing weight of sailing ships and

surface vehicles, and provide a feasible idea.
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Fig.2 SEM images of the copper mesh with different pore size before and after deposition of Ag: a) 400 um before deposition; b)

250 um before deposition; ¢) 90 um before deposition; d) 400 pum after deposition; e) 250 um after deposition; f) 90 um after
deposition, the inset pictures are the photos of the water droplet on mesh surface
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Fig.3 FESEM images of the single wire of the copper mesh after deposition
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Fig.4 XPS spectra of the outer surfaces of super hydrophobic copper mesh: a) survey scan; b) Ag3/2p
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Fig.5 Optical images of super hydrophobic copper mesh
floating on water surface: a) non-load side view of copper

mesh with pore size of 90 pm; b) loaded side view of copper
mesh with pore size of 90 um
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Fig.6 Loading capacity curve of copper mesh miniature boat
on the solution surface with pH value: a) original copper
mesh miniature boat; b) superhydrophobic copper mesh
miniature boat
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