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Preparation of under-liquid superamphiphobic Cu,0 films and selective separation

performance of oil-water emulsions

ZHAN Yuzhen, LIU Changsong’, FU Yonggiang , LI Xinming , YAN Xu
(College of Mechanical & Automotive Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract: In order to achieve the selective separation of oil-water emulsions by under-liquid superamphiphobic
materials, the prepared samples were fabricated by considering two aspects: Substrate pore size and wettability, to
deal with the phenomenon of difficult separation of oil-water emulsions. In this paper, we used electrochemical
constant potential deposition method to deposit the Cu,O film with the rough structure on the surface of stainless
steel mesh (SSM), which abbreviated as Cu,0@SSM. The prepared sample of Cu,0@SSM showed the typical charac-
teristics of under-liquid superamphiphobic, and it can easily separate the lotion without the modification of low
surface energy materials. According to the size screening effect, the pore size was reduced by coating Cu,0 on stain-
less steel mesh with different meshes, so as to explore the effect of Cu,0@SSM film with different pore sizes on the
separation performance of emulsion. Besides, the surface morphology, composition, and wetting performance of
the products were characterized using SEM, EDS, XRD, and contact angle measurement, respectively. The water
and oil droplets on the surface of Cu,O@SSM showed both superhydrophilic and superoleophilic state with contact

angle near to 0° in air. Moreover, the contact angle of underwater superoleophobic and underoil superhydrophobi-
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city exceeded 150°, indicating an under-liquid dual superlyophobic state. By pre-wetting the prepared sample sur-

face with water or oil, the adaptive wettability Cu,O@SSM sample can realize the selective separation of oil-water

lotion, and the separation efficiency of oil-water lotion is more than 96%. The Cu,0@SSM film shows the typical

selective separation behaviors, which provides a new idea for the selective separation of oil/water emulsions.

Keywords: oil-water lotion separation; selective separation; under-liquid dual superamphiphobic; dimensional

screening; adaptive wettability Cu,O@SSM film
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((a), (b)) 36 um original stainless steel mesh and
Cu,0@SSM composite film

((c), (d)) 2.6 um original stainless steel mesh and
Cu,O@SSM composite film

((e), (f)) 6.4 um original stainless steel mesh and
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Fig.3 SEM images ((a)-(f)) and enlarged surface topography images (g)

of the original stainless steel mesh (SSM) and Cu,0@SSM composite film
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Fig.4 XRD patterns of original SSM and Cu,0@SSM films
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Fig.6 Contact angle (CA) of original SSM and Cu,O@SSM film
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Fig. 7 Emulsion separation: (a) Separation process; (b) Cu,0@SSM membrane film; (c) Water in oil emulsion; (d) Oil in water emulsion
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(b) Surfactant stabilized oil-in-water emulsion
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Fig.8 Comparison of oil in water emulsion separations with/without surfactant
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(a) Surfactant free water-in-oil emulsion
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(b) Surfactant stabilized water-in-oil emulsion

€9 A /FAREE VR FLIR 28 X LL A

Fig.9 Comparison of water in oil emulsion separations with/without surfactant
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Table 1 Separation effect of different mesh films
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