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Fabrication of Superoleophobic Surface on Zinc Substrate Using
Anodization and Self-Assembled Monolayer Coating

OH
fujo

HE 0|18

o 1 sfol#
oA, ges!

Wonshik Kwak' and Woonbong Hwang'#

1 Zstsatistn 7| Al8skat (Department of Mechanical Engineering, Pohang University of Science and Technology)
# Corresponding Author / E-mail: whwang@postech.ac.kr, TEL: +82-54-279-2174
ORCID: 0000-0001-9072-9732

KEYWORDS: Anodization (2F=AtS}), Superoleophobic surface (SARA HH), Zinc (0+H), Self-assembled monolayer (XI7 | =& HEXtAL)

In this study, we developed a convenient method to achieve superoleophobic surfaces on zinc substrates by using
anodization and self-assembled monolayer coating, and to facilitate the fabrication of superoleophobic surfaces having re-
entrant structures, even for lower surface tension liquids than 30 mN/m- including hexadecane (y = 27.5 mN/m). The liquid
repellency of the structured surface was validated through observable experimental results; contact angle measurement.
The optimal anodizing condition was determined as a critical parameter in building the superoleophobicity. The re-entrant
had nanowire/microball structures formed by anodization with a high voltage. Under an optimized morphology by re-entrant
structures with fluorination treatment, the contact angle over 150° is achieved, even for hexadecane.
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Fig. 1 Scheme of experimental setup for anodization on zinc plate
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Fig. 2 SEM images of surfaces on anodized zinc plates with (a) 10
V, (b) 30 V (c,e) 50 V (d,f) 70 V and optical images of water
contact angle for anodized surfaces with 50 V and 70 V
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Fig. 3 SEM images of surfaces on anodized zinc plates with 30 V
during (a) 5 min, (b) 30 min, and 50V during, (¢) 5 min, (d)
30 ming
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Fig. 4 Formation of hierarchical structure on nanowires

Fig. 5 XPS spectrum of HDFS coated and uncoated surfaces
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Fig. 6 XPS spectrum of HDFS coated and uncoated surfaces

33 A=Y 54 Eut

2(y=48.0), FH(r=35.0), FAFLIAR (= 27.6)01ck Fig. 72
OFTHAISE AlZlel) W T §910] b Lheb Teie 4
Apgl G A Eolol] 57 3% Ao Mg §olo] ool
3012 Alole}. AL} A|7ko] 308 ool A4l Hulo]A]
sEwAklo] 30 mN/m of3ke] Sl 7] (Hexadecane)o] hlo]
10 ool H&7ke 7Pl AL SRISHAT. L 30
o] 57| 7e] EAL Lhiofolo] T Ee] njo|zo| 9|
= 27h p27} oby Aol YAE7] Holy] o] Eagol
e gdofe] golof il 150 mgke] HEZRE TR Ao
2 W] B3 97p Pav Aude] WAEE Gk ARk



ro
H
0z
ne
OH
o
loh
Ral
=
w
[§)]
i
gl
(&)}
foh

May 2018 /565

180
, 4
170 § &
"
160 - :7/// — c I &
> r— 3//
— 150+ A2 - - -
:;. v /o /
o 140 I 7.8
c //
S f
g4 ¥
s
5 120 —=— Anodizing time: 1 min
o o Anodizing time: 2 min
110 4 —a— Anodizing time: 5 min
- v— Anodizing time: 10 min
100 1 T —e— Anodizing time: 30 min
—<— Anodizing time: 60 min
0 —_—
20 30 40 50 60 70 80

Surface tension ImN/ml

Fig. 7 Graph of contact angles for anodized surfaces by various
time and optical images of dispensed droplets on fabricated
superoleophobic surface
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