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ABSTRACT The PMHS–SiO2 superhydrophobic coatings were prepared by sol–gel process. The prepa-
ration conditions, structure and properties of the coatings were investigated by contact angle measurement,
Fourier transfer infrared spectroscopy (FTIR), Transmission electron microscope (TEM), Scanning elec-
tron microscope (SEM) and hygrothermal ageing. The results show that the contact angle of the coating
reaches 163◦ and rolling angle is 3◦–5◦ when the PMHS/SiO2 mass ratio is 1:1, modified time is 4 h, and

heat–treated conditions are 170 � for 3 h. The coatings also have good hygrothermal ageing resistance.
The crosslinked PMHS–SiO2 hybrid materials was obtained due to the chemical combination between
PMHS and SiO2 surfaces. The excellent superhydrophobic property of the coatings is due to dual effects
of forming an appropriate surface roughness with micrometer–nanometer composite particles and the low
surface energy of PMHS.

KEY WORDS inorganic non–metallic materials, functional material, superhydrophobic coatings, sol–
gel method, SiO2, polymethylhydrogensiloxane, contact angle
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I 1 fegghfh12dleiij

Fig.1 Effect of polymethyl–hydrogensiloxane con-

tents on the contact angle of the coatings (re-

acted at 30 m for 3 h)

I 2 jkdfh12dleiij

Fig.2 Effect of the modifying time on the contact

angle of the coatings (reacted at 30 m)

I 3 enÆlkh12dleij

Fig.3 Effect of the heat–treating temperature on the

contact angle of the coatings (heat–treated for

3 h)

I 4 4 µL i0lio2pgigfdle
Fig.4 Static contact angle of 4 µL water droplet on

the coatings. (a) Heat–treated below 500 m;

(b) heat–treated at 550 m, 2 h; (c) PMHS–

covered glass–based coating with smooth sur-

face
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� a,kc^, =c�$�k!; d�IW7e[
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==BX?IW[l 3 h `Y?""

2.2 PMHS–SiO2 &'FUJ#K
�9��JCAE>B)%A��� %K�

7C %�a,, >AB SiO2 Y6+JCAE &

I 5 enÆdfh12dleiij

Fig.5 Effect of the heat–treating time on the contact

angle of the coatings (heat treated at 170 m)

I 6 jkll SiO2 mmpgimgnh
Fig.6 FTIR spectra of SiO2 particle surfaces before

and after modification (1.unmodified SiO2;

2.PMHS; 3.PMHS modified SiO2)
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I 7 PMHS–SiO2 6/012svuwh

Fig.7 Schematic diagram for the reaction of preparing PMHS–SiO2 superhydrophobic coating

I 8 jklltxtgmmyvivwuuh
Fig.8 TEM images of SiO2 particles before and after modification with PMHS. (a) Before modification;

(b) after modification for 3 h; (c) after modification for 7 h
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I 9 PMHS–SiO2 6/012ixzuuh

Fig.9 SEM image of PMHS–SiO2 coating

I 10 PMHS–SiO2 12i EDS nh

Fig.10 EDS spectrum of the PMHS– SiO2 coating

x 1 PMHS–SiO2 12i EDS x{zy

Table 1 EDS analysis results of PMHS–SiO2 coating

Element Mass fraction/% Atomic fraction/%

C 20.23 29.48

O 43.74 47.86

Na 3.41 2.60

Mg 0.93 0.67

Si 29.80 18.57

Ca 1.89 0.82

Total 100.00

I 11 ye{t| PMHS–SiO2 12dlez{|e

zdfizt}}

Fig.11 Variation of the contact angle and rolling angle

of PMHS–SiO2 coating in hygrothermal aging

with hygrothermal test time
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2. #� D804 b�:<�: a,IW

4 h, PMHS/SiO2 �K`� 1 : 1, BX?IW 3 h,
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x�B]%�!"
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B� " 9s�"
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