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Hydrophobic coating of aluminum flake particles and application of these
particles to produce superhydrophobic surfaces
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Superhydrophobic surfaces are the surfaces with self-cleaning behavior due to surface slip condition.
Received 12 January 2016 This property is applicable to produce drag reducing, anti-corrosive, and anti-fouling surfaces.

Accepted 15 March 2016

Available Online 20 April 2016 Superhydrophobic coatings have been vigorously researched through numerous physical and chemical

approaches, including lithography, self-assembly, electrospinning, chemical vapor deposition, plasma or

Keywords: chemical etching, and sol—gel techniques, and so forth. The large-scale fabrication of these surfaces is a

Superhydrophobic challenging issue that restricts employment of these surfaces in industrial applications. Hydrophobic

Aluminum flake coating of micro/nano particles and deposition of the particles on the surface is a solution that facilitates

Vapor phase deposition large-scale fabrication of superhydrophobic surfaces. In this study, rotational vapor phase deposition

Immersion 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, 6,).
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Table 1 Specifications of micro-particles, purchased from the AVL
Company.
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Table 2 Experimental design.
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Fig. 3 Scanning electron microscopy (SEM) image of aluminum
particle surface before boiling process.
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Fig. 4 Scanning electron microscopy (SEM) image of aluminum
particle surface after boiling process.
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Sl uled aygl5 (5 7uF 031l 0950 6 S

! solidworks

4 o )lois 16 093 1395 D8 )3 Sulle wadie


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

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1395.16.4.18.7 ]

Oblad 9 (5095 Jwx0)9,95

2205 3T B9 zolun 3al9i )3 b3 il M5 &9 Sgs @agiseglT )3 B3 sy

cde 5o 4 wilgi o ploj S L ladiges o S0l Lol cle oil
Cel 0> aygh ay aS o lax mhaw 3l )3 5l eolaws ley cidS Lol
@ bgye s el K8 iy b sals (Sl pules agl; Ghals
Pg ghw 5 350l by o ead sbul sldsn sbesd )b
Sl (g CoinS a5 S e ggeme 3 (o 9Bl (o0 pseies]
Sl (o0 (559 abge By (295 4 L B By, bond

ool Al eadall sleglel spd LS e sl
(cele 12 25Ty oloy 5 L esi yo0) Jb 56 Gialesl ) oad (g Sl
Galisee (5 pSo3lail 25 51 Jol> mls cwl sadesls ylas 10 s o
Al oo g Soslal og pdy LSS oaims lis

AL UK 5 gpbas jloadaid S g, (592U osSng Koo paglas
ol sadosls yLed 13 S 9 12 IS

sl o aase ol 13 5 12 lagss b 11 S anylie

S gy 50 5 009 iy JBu 5l Ghey 4 G (gy9abse by, yo Gidsy

159 -
157 - °

1554 @ %o
153 He@ [ ] o O [ ]
1514 o
149 -
147 -

145 T T ]
0 10 20 30

Test
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reaction.
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superhydrophobic surfaces produced by immersion method (powder
type 1).
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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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method.
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