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Abstract

Due to their special surface/interface properties, the solids with extreme surface wettability, which
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possess a liquid contact angle below 10° or above 150°, play vital roles in the fields of diverse in-
dustries. Therefore, the investigation and optimization of the fabrication of the solid surfaces with
extreme surface wettability can largely promote the social development. In this paper, the typical
solid surfaces with extreme surface wettability have been comprehensively summarized, including
superhydrophobic surfaces, superamphiphobic surfaces, superoleophobic/superhydrophilic sur-
faces, superhydrophilic/underwater superoleophobic surfaces, superoleophilic/ underoil super-
hydrophobic surfaces, slippery surfaces, and intelligent responsive surfaces with tunable wettabil-
ity. Moreover, the multifunctional applications of the solid surfaces with extreme surface wettabil-
ity have been also investigated, including the self-cleaning and anti-fouling coatings, transparent
and anti-reflective coatings, oil/water mixture separation and emulsion separation, microfluid de-
vices, anti-icing, anti-fingerprint, anti-fogging, anti-bacteria, and anti-corrosion. At last, the devel-
opments and outlooks of the solid surfaces with extreme surface wettability were concluded from
the points of the fabrication method and the practical applications.
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B AL 7K R THI 2 45 KR ) 2 M A KT 150° [ AR R 11 AR REACIRAS AR, BB /K R 1 3R] 45
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5 R TSy A L RSN T € <o i DU I =52 (X 71 = iy 1T IO T U G T N L e T -3 A (3
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AL 7K R TR PR 1) 48 D7 VA — B T - NS R SONIC SR ThD Re P B i e ik 28, #adiem] 70 o B B
1M~ ¥ (Top-down) Al F| "~ ifij_Ey%(Bottom-up) [1], H b FykEFEICZE . A= Z0 0l A BH B S A 7 55 [ 3]
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Figure 1. Examples of superhydrophobic plants [1]
1. BRAFPERABBIKEHNEYRE
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Figure 2. SEM images of superhydrophobic surfaces fabricated by (a) Laser lithography [7], (b) Reactive ion etching and
metal-assisted chemical etching [8], (c) Electrospinning [9], (d) Electrodeposition [10], (e) Layer-by-layer assembly [11] and
(f) Sol-gel method [12]

2. REFGZEHZSRRBHKREN SEM B R : (a) XZIA[7], (b) EMEBEFMUFZIHAELSIEB], () F#EY
9], (d) BIRF[10], () BLAZK[1ILIFN(T) A - BEUA[12]

22. BNHRE

TR LI R T e 18 7K PP T8I e it 288 P 2 L i A7 389K T 150° O [IAR R T o /by 379t VB0 1 2 T K )
T 7K, — MR, B RUBR 2 T PR ] 46 75 22 50 S AR (R — 98 45 ) 00 B A1 ) [T 4 362 T e (I 5 7 B
e ) [13] [14]0 DAIBE, AHEGTREBE KR RE, RGBT R I 8 AR AT JE 2R E# 5 e S . 2007
4, Anish Tuteja % N R EE 1 BXCGAM BB TH B, FFPE 1 S8 XUEE P I 75 2L T 4 A\ 2
}J(re-entrantstructure), W1k 3 Fros[15].

2014 4F, Liu & NBETE 1 — PRk 0 XCE nT 4 A 04574 (doubly reentrant structure), 40 4 fR, 1X
PG5 AN T AR Re ) P IB , AEE G5 A (58 R AT SR AR S /K PR I ) B8 B XU P [16] . 2 SEBeiE Ry, A
2 XX ] A N ) () SRR, X 2R T 7R AR R 4 3 b R B A O e B R v Ik e, IF
£ 1000°C wifit 75 Re OR 5 HOB XUB I g
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Figure 3. Cartoons of re-entrant structure: (a) Fibers and (b) Micro-hoodoos. SEM micrographs for two micro-hoodoo surfaces
having (c) Square and (d) Circular flat caps [15]
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Figure 4. Design and fabricated results of SiO, surface [16]
[l 4. SiO, REHYIZ T FIHI & [16]
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Figure 5. (a) Chemical reaction and wettability of the first reported superoleophobic and superhydrophilicsurface [17]

5. BfRSBHRMEFIKRAN@) RERXF(D) HEEEER[17]

Figure 6. (a) Superamphiphobic surface prepared by perfluorooctanoic acid and (b) superoleophobic/superhydrophilic sur-
face prepared by sodium perfluorooctanoate [18]
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BISRKIER SRR, SRR I AN A M [19] . I SR MR R I S e B KN, b TSR L,
KT e AR AR, F FLAE R R R I PR ah i s A7 B @ R RRKIK, TERUKBERGZ, BEmik
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25 BERAE

FERR S PR PR T A [ A T (R AT D i (] R T R BN AR BE (VT 107, W AT 14
RIETEEIIG . 5 Cassie-Baxter ZHIHL/K MEA AL, i [ V42 0 0R X) 2 Br A2 LA 2h 5 sCEEAT 9,

DOI: 10.12677/nat.2023.131004 39 PRHEAR


https://doi.org/10.12677/nat.2023.131004

T &

MARRZN 77 H A R sy R EZ AW, — P2 Joanna Aizenberg %5 A& H i yd: A\ ALk v
[l /4 T (SLIPSs, slippery liquidinfusedporoussurfaces), % —7#f/& Atsushi Hozumi 5 A\ $2 H fI 3L A ke
B Y IR SRR M (AR SR T, 1R o e e R T Rt R B s 2 14 8 B

Figure 7. Schematic illustration of oil wetting on membrane with a micro/nano-hierarchical structure in water [21]
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Figure 8. (a) SLIPSs [22] and (b) Covalently attached liquid-like surfaces [23]
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Figure 9. Switchable wettability under different stimulations: (a) UV-light [32], (b) Temperature [30], (c) pH [29], (d) Electric
field [31] and (e) CO, [33]
B 9. B TAGEIEMRET: (a) UV HK[32], (b) iRE[30], (c)pH 1E[29], (d) EBIFH[31]FA(e) CO, SA[33]
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Figure 10. (a) Schematic illustration; (b) Optical photographs of self-cleaning test on superhydrophobic surface; (c) An-
ti-fouling processes on superhydrophobic surfaces [36]
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Figure 11. (a)~(d) Partly reported transparent superlyophobic coatings [37] [38] [39]
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Figure 12. (a)~(d) Partly reported antireflective coatings [40] [41] [42] [43]
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Figure 13. Schematic diagram of oil/water mixtures and emulsions separation processes with (a) Superhydrophob-
ic/superoleophilic materials [44] [45], (b) Superhydrophilic/lunderwater superoleophobic and superoleophilic/under oil su-
perhydrophobic materials [46] [47] [48]
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Figure 15. Three main categories of recently developed bioinspired anti-icing strategies [54]
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Figure 16. Anti-fingerprint coating [58] and anti-fogging coating [61]
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