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Abstract

In recent years, flexible superhydrophobic surfaces have attracted widespread attention not only
in the emerging field of flexible electronics, but also for their practicality in various settings. In
particular, when using flexible thin-film materials as wearable electronics, they are susceptible to
contamination by rain, sweat, and other dirt, which affects the sensitivity and stability of the film’s
response to electrical signals and reduces the service life of the flexible sensing element. There-
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fore, inspired by plants and animals in nature, novel superhydrophobic technologies have been
widely discussed and investigated. This paper reviews the superhydrophobic wetting theories of
flexible materials in recent years, summarizes representative wetting theoretical models, and sum-
marizes the current widely used superhydrophobic surface preparation methods. In addition, the
applications of flexible superhydrophobic materials on fabrics and smart wearable devices are fur-
ther elaborated with respect to the current research hotspots at home and abroad. Finally, the chal-
lenges and development prospects of flexible superhydrophobic coatings are discussed.
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RO TAERA BB AR L AXEENA T AGUKERT SR, WEBHRKEERZ N
FAM BRS8N E T IR R HUK R E RS DL R T 2 A R & R L R, B e 1 iR
T R IGRE 7KUR J2 AR Re 1 R A1 T I Pk

2. BE/KEmEL

R HFR PER R T HIE SR B hEe, PR GUKRIE 2 F R A AR 72 Rh7 50k
RS R I A RE MEEA T BK, Zisman 58 N[7]6 A WL T FAF400T FT R WY, 20 fE 2 2 R i
Mgk g, JF HAR I REREE & B I MRS, VF2 0 FO/NAGE T8 s TIE R, HAEH]
2 )5 CRy RERBIHAT B REALARIM s SR, Sl f AN 120° [8] [9]. FEVFZWEFTHER], AKERE
FEZZ T AR BT R OGBEAE F . PRIE,  RERE 2R T AR SR T e AR 28 5 0 T SE B /K P A 11

H 7R PO iy 27 (01 2R T TRt Young?s T REZa . T RE(D):

cosé = M (1)
Vv

DOI: 10.12677/ms.2023.1310097 884 PR R


https://doi.org/10.12677/ms.2023.1310097
http://creativecommons.org/licenses/by/4.0/

Mgl 2%

HorbrSv. SL ALV 23548 S L ATV ERIEMA . AR AR I SR I 7K g, el 1(a)Fras[10],
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Figure 1. Droplets on different surfaces: (a) Young’s model; (b) Wenzel’s model; (c) Cassie-Baxter model [10]
1. FEIFRELARE: (@) Young’s #RE!; (b) Wenzel #8!; (c) Cassie-Baxter #H[10]
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Table 1. Preparation of superhydrophobic surfaces with different properties
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\ ——- e o
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photothermal
ATP PPY/ATP@hexadecylPOS superhydrophobic coatings

Figure 2. Schematic diagram of the preparation of PPY/ATP @hexadecylPOS photothermal superhydrophobic coating [38]
[# 2. PPY/ATP@hexadecylPOS S#GEBER 7K % B ) & R R [E[38]

3.4. KAERE
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PERI WA oG8 I SO A T AR R K R 2 I SR R e e U B DA T K Ak Y T A
PDMS(APDMS)(#) &, AJ LASEEL R I 1) =7 B BE AR S B ik e, B R BIE W HhEE.
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r Hydrothermal method
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el

Figure 3. Schematic diagram of hydrothermal method for direct growth of cerium oxide NRs on different substrates [40]
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BES1, S BT EIEEMERE . Yu SN [43NE AR - B ATAE M IR URY, B JS P R e R B 7K 71
HHATHUKACEE, 4 TR . 1E5L30H, Z@ 5K D TR B (BB 340 RS,
DA AE DU SRR (THR) IR 425 120 % gk s Ab B 5, ek Bl A Reis 2] 137° L b, SRILH T
R ABIAE K FIHTIS 1 A o« Xue 88 A [44185d —Fh 7 [ IS IR Bk, HRE Z AR ER AT )\ 2% (ODA).
4% 7 — PR EUKE ATERSR L TN, SWNRZE AR, RIS 120 EEE AN 5000 B, B
225 20000 VR EESR, ITE IR R UIREAE 72 NN IR B B HUKIERE . SULEIR, 2 Bk
Wa, GRS 12 /NiE B Sh KR SR K I o IXRh R BT A XL R 2 T T R % R & ) 1
[ B 47 B Gao 25 A [A5R R SUVAE IE 3 3 = 2 S 3 Rkl 15 255 A A R A VR A5 VAR VRIR 0 i R P 7 B ) — 25
JE T ZAEME) Bl & TiEK Tio E . Bl MW EA RIEFIEE K, KEEflMH T 1500, %
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a

Figure 4. Self-cleaning process of modified superhydrophobic fabrics (a) Modified fabric on the left, original cotton on the
right; (b~d) Original cotton fabric and modified fabric are placed on an inclined platform, and pencil shavings are uniformly
distributed on them. When the water droplets fell, the dust was carried away by the spherical water droplets and rolled off the
surface quickly; (e) Images of modified cotton fabric (left) and original cotton fabric (right) before and (f) after immersion in
methylene blue solution; (g) Images of samples after rinsing and drying [45]
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IKAE RS .

Table 2. Superhydrophobic sensors in the field of smart wearables
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Figure 5. A superhydrophobic smart coating for real-time human motion detection [54]
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