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Fig.1 Schematic of the preparation process to obtain SiO,-
CIP/PDMS superhydrophobic anti/deicing coating
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Fig.2 Illustration of the coating related performance test
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Fig.3 TEM diagram of SiO, nanoparticles and superhy-
drophobic properties of SiO,—CIP/PDMS coatings at
CIP content X=9
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Fig.4 Optical photograph of superhydrophobic properties of
Si0,-CIP/PDMS superhydrophobic anti-icing coating
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Fig.5 The SEM images of coating(X=9)
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Fig.6 The changes of coating's contact angle and sliding

angle under the friction of 600 mesh sandpaper
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Fig.7 Changes in static contact angle and rolling angle of the
coating surface when the coating was immersed in

absolute ethanol solution under the ultrasonic treatment

Y138 R vkt B B BB T F, JF 00 575 30 oK 5 8 i 10 422
fb RS, AL A 3K e=F/S BPaT A5 B vk ) BB a8 . ani&l 8
(a) T 7%, AL B8 7 14l PDMS 25 17 B9 Kk 266 [R5 132 405
>N 329.43kPa ., 238.47kPa Fll 182.83kPa, [fii SiO,~CIP/ PDMS
T2 BAT SR UK R B9 B2, A 78.33kPa, — Jy i i
TR SRIZZ AR RE  BKZ )R X RIS AA R
g A7 7E , PRI oKOAE 5 0 2 0% 52 B 4 i 1D AR A ) T
100mm?, 411l 8 (d) T , T K A9 286 BRF 5 B 43 20 = 2 f
T A S K AR A 100mm?, bb S Br fil i AUK, 1545 21 A
A AR VKRB SR 5 55— Iy R B TR 2 B AR R &
TARE , I 5 ok AE Z [ AR AR T 0 i b iy F
870N, DT A A DK P 785 B B A AR

RS T -15°CR & b AE LR % — 100uL
(7K , L5 L5 vkl R 0 S LA R S5 Pk sl ] o 4] 8
(b) 7R AHEET AL B3/ . PDMS ¥R)2 —FPii , SiO,-
CIP/PDMS /i 7K By B vk U )2 5 A e A 8 48 3R 25 UK st [
35 1120s, /2 Al 9 21.5 6% . Si0,—CIP/PDMS # i 7K B
R UK J22 2 TR 1 Tl A 8 1 e A W B 2 <, /K 5 T 2 3R T
ZIAAAE R R, B SRR L 0.024W/(mK) |, &4
AN RS, PRI RELLE 7 #4288 , N ITTAR R M SE S 1 450K
1] 5 AN 5 AR (AT 55 0 2 B A ik A R AR, AT 7T K )
FZIRFRE N X IR T S5 KB i — 2545k, NI A 25 vk
iR 7] ZE K21, % Si0,~CIP/PDMS # i 7K 97 B3 vk 14 2 R4 7
S5 VKGR UKIG IR, W& 8 (¢) FiTR |, & BLIE 75 45 VKB
UKAE IR U S TN, U )2 3% TR DK PR 260 B i B 52 1 H i 3



24 LR LSS ¥ S

Mar. 25 2024 Vol. 35 No.03

TE S S IR G5 vK/BE oK AG 30 3 B2 H , vk G 6 I 5 B E ok B
184.73kPa, 54l PDMS 119 uK Zh B 5t & AR 22 T L, X0 F
TELEUKBR VKGR L FE Uk 2 310 P TN S5 258 I R

400
350
<
<300
[
% 250
=
+§ 200
=150
100
50
0
Al Glass ﬁc,PDMS SiO,~CIP/PDMS
i3]
(a) FETETVK (b B 1
250
. SiO,-CIP/PDMS
200
<
[=™
<
=150
=
=
& 100
B~
50

0

1 2 3 4 5 6

SEBRUKAEIR UKL

(c) URJZ T VKb R 50 2 L5 R VKA PR B AR AL IR 7R

WES(d) PR, MAh, vk 2 SR B TN S5 b AR BB VE T
(AR S22 PR KR 3 3 TG R
X} SiO,~CIP/PDMS i i 7K Bij [ VK U4 J22 1 I 14 e

1200 1120

= 900
=
3%? 646
=600
%\f
&l
300
5 112
Al Glass ,, PDMS  SiO,-CIPPDMS
P

(b) FEIR 45 KA Ta]

() WRIZRAGI TR

K8 IRIZHIBTERUKTERE R EIA

Fig.8 The diagram of anti-icing/de-icing performance of the coating
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Fig.9 The diagram of self-cleaning performance of the coating
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Preparation and Performance Study on SiO,—CIP/PDMS Superhydrophobic
Anti-icing/Deicing Coating

Liu Yisong, Zhang Jing, Su Fangfang, Liu Chen, Zheng Yaping
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: Icing is a common natural phenomenon in life, but when ice accumulates on surfaces such as infrastructure
or vehicles, it will inevitably affect their safe operation, resulting in the risk of equipment failure, and even safety
accidents. Therefore, it is of great practical significance to study the anti-icing/deicing mechanism on the surface of
materials and prepare functional coating materials with anti-icing/deicing properties to prevent icing on the surface of
equipment, which helps to improve the reliability of various equipment. Inspired by the super hydrophobic properties of
lotus leaves in nature, this paper combined with the sunlight responsiveness of Carbonyl Iron Powder(CIP) dark metal
particles from the perspective of improving the surface hydrophobicity of materials, took PDMS as the substrate,
introduced CIP into it, and then modified the surface of SiO, nanoparticle, finally obtained SiO,—CIP/PDMS super
hydrophobic anti-icing/deicing coating. The results show that the static contact angle of the coating is as high as
159.7°+2°, the rolling angle is as low as 2.7°+1°, the icing delay time is as long as 1120s, and the ice adhesion
strength is as low as 78.33kPa. In summary, the coatings prepared in this paper have excellent superhydrophobic,
self-cleaning and excellent anti-icing/deicing properties, and have certain sunlight response, which has good
prospects for outdoor anti-icing/deicing applications.
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