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1 [ AR 3 T R Young A 7R 7 181 (2019 American Chemical Society B4 Al )P

Figure 1 Schematic diagram of wettability Young’s model on the solid surface (Reprinted with permission

from Ref. [27];Copyright 2019 American Chemical Society)

(2) Wenzel ™ #71
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[ S = A A TR A Wenzel BB FE4A B,
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B 2 A E W E Wenzel 855 i 75 2 &1 (2019 American Chemical Society JRAYF A )%
Figure 2 Schematic diagram of wettability Wenzel’s model on the solid surface (Reprinted with permission from

Ref. [28]; Copyrigh 2019 American Chemical Society)
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X3
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K3 R EEEYE Cassie BB A9 /8 2 1K (2019 American Chemical Society Y iF ] ) 2
Figure 3 Schematic diagram of wettability Cassie’s model on solid surface (Reprinted with permission from

Ref. [29]; Copyrigh 2019 American Chemical Society)
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Figure 4 Preparation process of the superhydrophobic copper mesh by electrodeposition method,

and the application in oil-water separation (Reprinted with permission from Ref. [38]; Copyright 2019 Elsevier)
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Figure 5 Schematic illustration of the porous silica film decorated onto the copper mesh (Reprinted with permission

from Ref. [40]; Copyright 2017 Elsevier)
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Figure 6 Scheme illustrating fabrication of a hydrophobic-oleophilic Fe foam for oil-water separation

(Reprinted with permission from Ref. [43];Copyright 2019 Springer Nature)
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Figure 7 Schematic illustration of the designed process of SS-SSM (Repinted with permission from
Ref. [48]; Copyright 2017 Elsevier)
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Figure 8 (a) Illustration of the overall preparation route and usage of TD-CFs for high efficiency and continuous
oil-water separation process; (b-d) FESEM images on TD-CFs surface morphology with different magnification;
(e) A cross-section FESEM image of TD coating; ({) HRTEM image of TD nanorods; (g) Raman spectra of TD-CF
and commercial CF (Reprinted with permission from Ref. [51];Copyright 2018 American Chemical Society)
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Research Progress on Surface Modification of Superhydrophobic
Porous Metal Materials

GUO Feng-yu', ZHANG Rui', WU Yuan-peng'?" , ZHENG Zhao-hui*, DING Xiao-bin’
(1. School of New Energy and Materials s Southwest Petroleum University s, Chengdu 610500, China ;
2. Institute of Organic Chemistry , Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: In recent years, with the development of the petroleum industry, sea oil spill accidents have frequently
occurred, so the oil-water separation technology is constantly developing. Scholars increasingly favour porous metal
materials in the field of oil-water separation due to their advantages of large separation flux, excellent mechanical properties
and low price. This paper reviews the oil-water separation mechanism of superhydrophobic metal porous materials. Then,
the research progress of preparing superhydrophobic porous metals by sol-gel method, deposition method, a dip coating
method, hydrothermal method and other methods is mainly introduced, taking metal foams and metal omentum materials

as examples. The advantages of superhydrophobic porous metal materials in oil-water separation are described. The future

trends in treating superhydrophobic porous metal materials are also prospected.

Key words: Superhydrophobic porous metal; Wettability model; Micro-nano structure; Oil-water separation
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