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Superhydrophobic Self-Healing Coating with Fumed Silica and Polydimethylsiloxane

LI Xiuxiu, WANG Hongning, CHEN Ruoyu
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, Jiangsu, China)

Abstract: Fumed silica and polydimethylsiloxane were mixed with water to prepare a suspension with a certain viscosity. The
three-dimensional aggregates of fumed silica nanoparticles in the spraying process were used to form a micro-/nano-grade rough
structure for super-hydrophobic coating, and a low surface energy material of polydimethylsiloxane was stored in the
three-dimensional pores of gas-phase chain silica nanoparticles, and self-healing superhydrophobic coatings were prepared via simple
spraying on the surface of different substrates. After the surface of the coating is destroyed by oxygen plasma, the coating can be
restored to its super-hydrophobic performance by only placing at room temperature or treating at 100 ‘C for 30 min. The number of
self-healing exceeds 20 times. Also, the coating has good high-temperature resistance, acid and alkali resistance, friction resistance
and erosion resistance performance.

Keywords: self-healing; superhydrophobic coating; spraying; rub resistance
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2.1 FS-PDMS BiEE&BEHEMFIRMEEN

FS Kk 5 PDMS R &HT G SR 1 Br
Ro JRELFS Aot RAF, KN 200~300 nm (1)
FERGUKRPRL(E 12), 24 FS 5 PDMS A5,
PDMS“tLZ"7E FS & 28 [, Jft PDMS ¥ FS iE
FE = EPPRZE (K] 1b).

(a) FS

(b) FS—-PDMS
K1 SRR SRR (FS) 9 R BURE AN ARV — AR -2
—HUERESUE(FS-PDMS) 4K UKL 1) TEM B F
Fig. 1 TEM images of fumed silica (FS) nanoparticles and
FS—polydimethysioxan (PDMS) nanoparticles
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KETURE BT T B 4K 2 53 HE 25 40 (B 2¢) LA T4
K RIRE R T2 FS—PDMS %2 Ae g gk i) 1 2
JRRZ —.

(b) Surface of coating

(c) Surface of coating
2 FS-PDMS i/Z ) FESEM [t 7
Fig.2 FESEM images of FS—PDMS coating
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Fig. 3 Acoustic emission signal-load measurement curves of
coatings with different FS contents
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(c) 28%

(d) 33%

K4 AFFS SEIERZRM
Fig. 4 Coating surfaces with different FS contents
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Fig. 5 Fourier transformed infrared (FTIR) spectra of FS,
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Fig. 6 Schematic diagram of the preparation process
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Fig. 7 FS-PDMS coatings on different substrates
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Fig. 8 Self-cleaning process
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(b) FTIR spectra of self-healing coating
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(c) Self-healing process diagram
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Fig. 9 Self-healing test and FTIR analysis results
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Fig. 10 Contact angles of coating immersed in different pH
value solutions
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Fig. 12 Coating friction test
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(b) 100 times
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Fig. 13 Optical microscopy photos of coating rub by different
friction times

160 10
e,
o —a

150F < "~ 125
5 140t 120 ¢
g —=— Water contact angle %
2 130t —e— Rolling angle 115 &
E 2
3 = 3
g 120 - _e—e—o 10 @~
= //‘

110 F o=——0—t—9 45

100 L : " . . . 0

0 20 40 60 80 100
Abrasion cycle

K14 RZESLEEFNWE MM R ML
Fig. 14 Change of contact angles and sliding angles of coating
after friction test
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Fig. 15 Contact angles of coating after water impact with
different times
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