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Bionic surfaces of PDM S and their application in thefield of protection

ZHANG Xujing, HAN Huicong, KUANG Wei', TIAN Huilin, WANG Xin

[Faculty of Light Industry, State Key Laboratory of Biobased Material and Green Papermaking, Qilu University of
Technology (Shandong Academy of Sciences), Jinan 250353, Shandong, China]

Abstract: The design and fabrication of bio-inspired bionic functional surfaces has become an important

and fascinating research topic with a wide range of applications in daily life, industry and agriculture in

recent years. Polydimethylsiloxane (PDMS) has been widely used for bionic surface modification due to its

high flexibility, low surface energy and chemical stability. Herein, the preparation and performance control

methods of PDMS with micro-nano rough and smooth biomimetic surfaces were reviewed, followed by

introduction on their application fields and the application progress in the fields of anti-corrosion, anti-icing,

anti-biofouling and optical protection. The advantages and disadvantages of preparation methods for

different PDMS bionic surfaces were compared, and the control strategy of surface properties was described.

Finally, the existing problems and future development directions were summarized and discussed.
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Fig. 1 Typical plants and animals with micro and nano structures and and their surface structures: Lotus leaf and its surface

micropapillary structure (a)!'®); Rose petal and its surface micro-papillae and nano-pleated structures (b)!'");

Pscudo-one-dimensional aligned papillae structures on rice leaves (c)*”; Fish scale and its surface micro and nano

scale structure ()"
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Fig. 2 Preparation of micro-nano rough bionic surface based on PDMS: Spraying method (a)*"); Template method (b)P**;

Laser etching (¢)*?; Vapor deposition (d)*®!
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Bionic object and preparation of slippery surface based on PDMS: Schematic diagram of pogonia and

microstructure of its insect trap cage (a)!>”); Grafting method (b)[**’; Hydrothermal method (¢)!”); Electrochemical

method (d)!"”!
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Fig. 4 Surface wettability regulation strategies for PDMS bionic surfaces: Rough bionic surface (a)®’); Slippery bionic

surface (b)?”!

32 hEMAMERE

J1 P RE R R I U J2 T A RS PR A S B
WERZ—, it BA RS~ IERER) PDMS {43k
TE X A2 2 A 1 e B R A T R S

PDMS HLUKE 8 {5 5 2 11 PN 254G 2 52 B4 3%
TS B SR PERE RO %, $R M UAMRR E M DL SE K
HAFH A A fe A b . i BT S B as i .
e Yilliw g g SN oE d:i-E i N L S O

J12ET AR RE RS . ZHANG 5PV 2 K4
FBETE, ¥ SiO, fLgH K BUREE Bk 5 24 0 i il
PDMS AH&5 A, 18 5 ] B A T IR o LT IR 7E B 5 |
UEAR . A AR AR IE R £ R T A 4 P
b, FEE T EE RS PDMS f MRS 745 A= R 18 o
HA[ R 75 WP ACEE G A , AR Z 15 45
e RN AR R 2 i E , RI R HURS e P
W 5a iR, CHEN 4E°045 PDMS Mo i) W0 ik



553

AR, 45 PDMS )5 4 T K HAE By 5l i 17 ik Jre * 565 -

% Si0, PORLIZIRAER L) L, e b PR 2
-5 3Eb 2 (A i p- 2 3k = O A SR BE( APTES )
SRS N T B T i i S, DR A 1 i ) L 1
[ TN 54 o TRIBS, S 0 o7 bR 1 5323 S A 245
PO 83t T R RS L, i ELR /K i iR 2
FWZ AR T KRESN, BERE THKE. NI
AEP2E i 17 28 PDMS LR Z L (PDA) fER
5HiKAY Sio, YK BRIIR A, I K MERER I 1
FFEEEH, A TR RE H AR R [E A PDMS LA
P2 . PDA flERE L IEPEFE SR A pH =4
T PDA il PDMS Z [y #EHEFR, FE PDMS M
ffL PDA kR Ok, RIS BRI LBk
M. P, %054 Fma] LIEIT 2T A pH (4l

a R b
|, TpDI —\?{“ r APTES Al alloy E
o.o,o...DlPng ’ :. o i . lﬂ/{.s Hydrothermal
P ’ :.'_0;‘.:;," odification process Chemical
. ' %3 ? 3 modification
Slhca. Superhydrophobic textile
nanoparticles LDH

TRE G KM, AR S T A R

XIF PDMS i B A R 5, T2t At
il 32 T2 30 5 b e B R 2 o 2 A R ke s B
[ Sb iz, HUANG %5l Bk Sk AR A 4 560
A T AEERZE AL, AR A e A I R I 3 1 B
PEFI PDMS FEA, SEBL TG AR m A . bk
T 7 Y R A B AL fh A R M, BI85 5000
r/min A9 BT YIRS 5 EA 43.06% 591 ¥ I AL 5 6E
F1o JING P2 4ME R ¥ PDMS #:4:5] ZnO 44
Kig b, DIBREMAELS G REMVE MW R, @& T
PDMS St A5 A= i . BIE 7E =535 7000 r/min fY
E YR KR 400 h FIGR R /0 B 5 4
EAMT, e rRm R O s mfe e vk

LDH W ARAUA AL 5 SHS Hy Bk
s PDMS {1 T ) 21 A PERE IR oo . RUBE U052 R () OY5 DRI LR (b) )

Fig. 5
(a)®Y; Slippery bionic surface (b))

4 PDMS /54 R E 7B A 4nig 59 K2 B

AEIAE AR T B AT B R P X R B
NREESR . I, AATTETIESE 05 A= A R SR B AN
FE st et AJLTHER, &5 PDMS 345
A G 1R P R A 1 EL AT B 4 DI e ) R R N 3R
I . 7EE, W5 T S A4 PDMS 15 A= 35 11 15 4 @ B 1
B DK R B7 A= 0045 % S5 977 0 4l 1 oy FH 2 e o
41 &R RS A

Iz AR B JE IS 4 IR Tl A& ke T H
K LETEIRFREIR , 22 )™ 1l 38 N A fe B
AAF DY I & BA B YERERY PDMS {5 A=
AT RO 4 T ke A e, Hop, &
i 37 JEE 4 S B A T 4 i 5 vk A TR A B s 0
PDMS KRS AU {5 A 3% A7 76 1Y G040 25 0 7T A3 3

Surface mechanical durability performance modulation strategies for PDMS bionic surfaces: Rough bionic surface

S R W | T o I 1 = SN 1 0
<5 J 22 THT 55 kP A JBR =2 T ) 2 ik T RR R4 fih B
], LU HLE S B e BTk, XIE 20
TEdE& 4 AR T PDMS MRS B0 A= R m . i fb e
DS R o, A R R ol BT 305 R
TR A A L B I 22 e, TR B R A A A E 1R (T
6a) o LN, MY FE R U R AR Y
FIG L B 1 2 MBCRSL, AR e T
PR JE otk . ZHANG S5V LIS & 4 AR, 78
SACERAN N SRR BTR S e AT B rR O, A
# V HA SRR A RIRE B0 AR R o 7R DT AR
e, BRE SRR AP, SRIE SR A N SRR

CH;(CH,),CO0 454, TE Al A G 75 R 41 1 DURRAE [
e T o HEL AR 2 S I, FEAAR ) T L3 A—-1.280 V
A5 R-0.869 V, JE LA BERRAL T 85%, B R
T ) JE Tl R AP R




* 566 ¢ M 4m 4 T FINE CHEMICALS

41 4%

At the beginning of immersion

After a long-term of immersion

NaCl solution

Silicone oil

NaCl solution

AAAAILARAG

Substrate

Ko JETPiIENHIE PDMS AR : EimEaeeaa (1) o JEmmar ( ) Agks (1) & PDMS kg A5 4
I SEM & (a) P15 PDMS St B {5 AL R i K B L R 221 (b) 104

Fig. 6 PDMS surfaces based on anti-corrosion applications: SEM images of magnesium alloy after corrosion (1), PDMS

rough bionic surface before (1) and after corrosion (I (@)"; Schematic diagram of long-term corrosion prevention

mechanism of PDMS slippery bionic surface (b)!'*
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Fig. 7 PDMS bionic surfaces for anti-icing applications: Ice melting performance of bare aluminum substrate ( I ) and
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of PDMS slippery bionic surface (b)!''
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