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 Superhydrophobic surfaces are the surfaces with self-cleaning behavior due to surface slip condition. 
This property is applicable to produce drag reducing, anti-corrosive, and anti-fouling surfaces. 
Superhydrophobic coatings have been vigorously researched through numerous physical and chemical 
approaches, including lithography, self-assembly, electrospinning, chemical vapor deposition, plasma or 
chemical etching, and sol gel techniques, and so forth. The large-scale fabrication of these surfaces is a 
challenging issue that restricts employment of these surfaces in industrial applications. Hydrophobic 
coating of micro/nano particles and deposition of the particles on the surface is a solution that facilitates 
large-scale fabrication of superhydrophobic surfaces. In this study, rotational vapor phase deposition 
and immersion method are used to fabricate hydrophobic aluminum flakes. Two reaction times are 
investigated and the results of two coating method and two particle sizes are presented. The results 
show that vapor phase deposition method is efficient as well as the immersion method while the latter is 
not cost effective. Stability test of the prepared samples showed that particle sizes are important in the 
vapor phase coating and the reaction time of 6 h is better than 12 h. 
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Fig. 1 Schematic representation of liquid droplet in contact with a 
smooth solid surface (contact angle, ). 
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Fig. 2 Wetting of four surface patterns. 
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Table 1 Specifications of micro-particles, purchased from the AVL 
Company. 
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Fig. 3 Scanning electron microscopy (SEM) image of aluminum 
particle surface before boiling process. 

3   . 

1 Boehmite 
2 Scanning electron microscope 

    
- 99.7 %  
    
5 3 m D10 
16 12 m D50 
51 35 m D90 

1.20 0.80 g/cm³  
26000 19000 cm²/g  

82 77 %   
23 18 %  

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

4.
18

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               3 / 8

https://dorl.net/dor/20.1001.1.10275940.1395.16.4.18.7
https://mme.modares.ac.ir/article-15-5018-fa.html


    

                     

  

292  1395164  

 

Fig. 4 Scanning electron microscopy (SEM) image of aluminum 
particle surface after boiling process. 
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Fig. 5 Schematic of the coating chamber. 
5 . 

2 Polydimethylsiloxane 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

4.
18

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               4 / 8

https://dorl.net/dor/20.1001.1.10275940.1395.16.4.18.7
https://mme.modares.ac.ir/article-15-5018-fa.html


    

                     

1395164  293  

2.5     .
10 2  

 .
 30 100 

   .  

 
 

 
  

3 -   
3 -1-  

 5 
  . 

 300 
 1 

 .
25 

 .6   
 . 

    .   
 

 
  

3 -2-   
  

  
1 -   

 

Fig. 6 Measuring of the static contact angle. 
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Fig. 7 Investigation of coated surfaces to ensure that the surface is 
totally covered by the aluminum particles, a surface which is not totally 
covered with aluminum particles. 
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Fig. 8 Investigation of coated surfaces to ensure that the surface is 
totally covered by the aluminum particles, a surface which is totally 
covered with aluminum particles. 
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Fig. 9 Water contact angle based on the stability in water. 
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Fig. 10 Repeatability study of vapor phase powder type 1, 12 hours 
reaction. 
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Fig. 11 Scanning electron microscopy (SEM) image of the 
superhydrophobic surfaces produced by immersion method (powder 
type 1). 
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Fig. 12 Scanning electron microscopy (SEM) image of the 
superhydrophobic surfaces produced by Chemical Vapor Deposition 
(powder type 1). 
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Fig. 13 Scanning electron microscopy image of the superhydrophobic 
surfaces produced by Chemical Vapor Deposition method (powder type 
2). 
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Fig. 14 The superhydrophobic surfaces produced by immersion 
method. 

14    

 

Fig. 15 The superhydrophobic surfaces produced by Chemical Vapor 
Deposition method. 
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