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Manipulation of Surface Wettability on Stainless Steel Mesh and Its Oil-Water
Separation Performance
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Abstract; A simple chemical etching method was used to construct a micro-nano rough structure on a 304 stainless steel mesh,
and then a self-assembly technique was used to decorate fatty acids with different chain length on the rough surface to control wet-
tability. Atomic force microscope, scanning electron microscope, Fourier transform infrared spectrometer, and contact angle
measuring instrument were used to characterize and analyze the morphology, composition, and wettability of the surface. Also the
super-hydrophobic and super-oleophilic properties of modified long-chain fatty acids were tested for oil-water separation perform-
ance and reusability. The results show that the surface has two-dimensional micro-nano rough structure with ordered carbon
chain, and the change from hydrophilic to super-hydrophobic is achieved by adjusting the chain length of the fatty acids, with a
contact angle ranging from 45° to 153°. The oil drops quickly penetrate the mesh surface, and the oil contact angle is always 0°.
The longer the chain length of the fatty acids, the more the hydrophobic and oleophilic effect of the mesh surface, and the higher
the oil-water separation efficiency (up to 96% ). After 50 repeated oil-water separation tests, the oil-water separation efficiency

is more than 80%.
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(a) Original stainless steel mesh

(b) Stainless steel mesh etched by FeCl, solution
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Fig.5 AFM images of original stainless steel mesh and super hydrophobic stainless steel mesh
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Table 1  Surface tension and density of different liquids

Liquids Water 1,2 dichloroethane Chloroform Kerosene N-octane Petrol
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Fig. 8 Oil-water separation experiment
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