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Abstract: The problem of icing on metal surface seriously affects the development of many fields, such as architecture,
aerospace, it can even causes significant security risks and economic losses. Thus, it is urgent to solve the problem of
icing and ice accumulation on metal surfaces. The traditional anti-icing and deicing methods are not only expensive, but
also inefficient. Therefore, it is urgent to develop a new generation of anti-icing and deicing technology. With the
continuous development of bionics, inspired by the "lotus leaf effect”, superhydrophobic surfaces, which exhibit large
contact angle and low contact angle hysteresis have gradually attracted large numbers of attentions. The burgeoning
superhydrophobic surfaces not only display excellent anti-icing and deicing performance, but also exhibit many
advantages such as low energy consumption and high efficiency, showing good application prospect. In this paper, the
fabrication methods of superhydrophobic surfaces in recent years was introduced, the influencing factors and internal
mechanism of superhydrophobic surfaces for anti-icing was discussed, the anti-icing and deicing techniques of
intelligent responsive superhydrophobic surfaces was summarized. In addition, the long-term durability and stability of
superhydrophobic surfaces for anti-icing under low temperatures, large-scale fabrication and the future development of
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intelligent responsive superhydrophobic surfaces were prospected.
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Figure 1 Schematic diagram of superhydrophobic surface
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Figure 2 (a) Schematic diagram of sample preparation process by hydrothermal method, (b) anti-icing test images of different surfaces
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Figure 3 (a) Schematic diagram of superhydrophobic aluminum surface prepared by chemical etching method and (b) delayed freezing time
of different samples
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substrates at room temperature (a) and -8 <C (b)

SR, KR T KRR AR B EBUK R b, KA
AR (K Pl 55 e v A [ R 38 T 2 f i 3

(b)

K5 (a) fE-5CilE /KR MBS BEERAT N,

Bk K . Barthwal 55 A\ [14]7E45 R A EE T XUE
19K EE B K R T, (-5 CHRER T hss Kk sh s
SRR, BT W B BT N, Gl 5 FR . SPIET,
HEFK R AL FIODRES, AR5, UM
S5 A IR, BREREI A M E . BT
SRR R S AP IS B, AR A IR ORI ER
TR HAER T LIRS, &5 B 5k T RS
JJEERIERM . @ 5 W AR LRI, EEK
T _E 1 /KR 1R /IN RN 7 5 v L B A 2R T Y KR
IMRZ, FFHIKTETIRIRREERIE o 3% 02 BT B f/ 48
KMz =47 KReEaA, BRI 7=t
i, B (b4 B E RS R, FE{RFF T Cassie 75,
MM LEIR T R MR . BhAh, Lee 25 A[15)42H T
— o TR o S B SRR R A AR KA R, 1A R
Refi @ik AL W T BRI S5 1 HORES, DA
SN ERE AT S PO SERAT O, AT RE RS 23
R KR A 28 1 R T 25 k4T . Xiao 28N
(L6171 FH B8R 20 T 1 T ARAG B AR A 32 T 7 b 2 R ok
Z LA AR I K HE LS M KSR T, e AT &SR
[ B = a4 B RE ). BAREEASTERTH 1)
KRG M v KR FIRYIashae, (HEE 5
IR KSR T 4540 2 3R T KR ER A, Skl (e
FIBELET, I H IR i g 45 440 1 S vty 45 43 VR L A ¢
KB A f AN ) B2 fl f s I, AT AV S5 3R T
Z ARk AR B )y, RE R 25 UK VR

jumping Oor

sweeping

» coalescence » |
-

)

(b) HKRIE LR SR E

Figure 5 (a) Condensation hopping behavior on superhydrophobic surface at -5°C, (b) Schematic diagram of condensation rolling on

superhydrophobic surface
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Figure 6 SEM images of microcube array surface with different center-to-center spacing and delayed icing images (a) 30pm, (b) 40um, (c)
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