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Bio—inspired fog harvesting materials: from fundamental research to
promotional strategy
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Abstract: Nowadays, the water crisis has seriously affected people’s daily life due to water pollution and the
increasing shortage of fresh water. Capturing water from the morning fog can relieve water shortages in dry areas.
Inspired by the spontaneous fog trapping of Namib desert beetles, cacti, spider silk, and other animals or plants,
various bionic fog collection materials with special wetting properties have been constructed by researchers. This
review summarizes the latest research progress of bio—inspired fog harvesting materials in detail, discusses the
design and preparation method of constructing bionic water collection materials from the four major bio—inspired
strategies of fog collection, and introduces the design schemes to improve the efficiency of fog harvesting.
Furthermore, the problems existing in the current bionic water collection process are analyzed, and the development

trend of the materials in the future is forecasted.
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Fig.3 The image of the Namib desert beetle (a). SEM image of the hollow textured surface on the beetle’s back (b). The model of the
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droplet motion mechanism on the beetle’s back (c)*”. The picture of cactus (d). SEM image of cactus spiny surface (e). The mechanism

model of water droplet movement on conical structure (f)**. The image of spider silk (g). SEM image of spindles and link structures (h).
The model of the mechanism by which water droplets move on spindles (i)*”. Optical images of the organ structure at the mouth margin
of a pitcher plant (j). SEM image of asymmetrical grooves structure composed by wedge—shaped blind holes (k). The model of water

droplet transport on asymmetric groove surface (1)
H FILATEAR =42 19 Laplace J1[ & 3(H)], Al ZE ) HE ERRAE NOE L MAEE . 5 AR R E AT R A fop
TE SR HR 235 ) 10 T v > A28 2 B b /N JEC it , DAY L T S B CBRAR L, W 22 | R R SR RE S AT A 1)
B Laplace FE Bk T e, WKTAEE J 2% /KRS RUE M0 55 P S et R A 017
BVEFA R SC8 ToE i s, mJLMANE ey B ESR RAT BT DOR R 3 Ak sk
Laplace 1B 1T i 7 024 (6) IRILATIEAR o

ap=-[ =2 g © 2 fF A KA R AR

n(r+ R)2
2 SR, S A R 05

% AR X SRR AR WA K BETEN B2 4

JRITRAFEAR) s R FTN IR A1 s BN O 1 el HE I B
HE /K DX A TR 5 Z S g K X e LA A AR 3 7R
o B E—HRX TR R, KA RS
o A= 335 IS L) Sl A ) b T R B R A A R

G ha e 1 — 2l AR 1) (5 A S KRR, A vk 22
EF 4k AN RARAEAR LA 40 KA Y5 e i 3
T2 o R4 50 T —SEBUA B FE K S5 HE FIAR A4
IR AR .



© 4536 ¢

T

¥

BI1E

Wb desert N
o0 ' beg
5 {/{m N

K4 PRk pr Rl e ik — %

Fig.4 Outline of the fabrication strategy of bio—inspired

artificial materials with water—harvesting ability
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In situ CCD camera observation of the water collection of a magnetic cone with and without the external magnetic field (b)*
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Table 1 Fog collection efficiencies on the bioinspired surfaces with different external conditions
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SHE5 G H 5cm 2.25 em? 12m-s 0.3 ml-cm™-min ™! [79]
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