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Superhydrophobic Engineered Surface Based on Nanohoneycomb Structures

Dongh Kim*, Woonbon; Hwang”, Hyun Chul Park*, and Kun-Hong Lee”
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ABSTRACT

Superhydrophobic polytetrafluoroethylene (Teflon®, DuPont) sub-micro and nanostructures were fabricated by the
dipping method, based on anodization process in oxalic acid. The polymer sticking phenomenon during the replication
creates the sub-microstructures on the negative polytetrafluoroethylene nanostructure replica. This process gives a
hierarchical structure with nanostructures on sub-microstructures, which looks like the same structures as lotus leaf
and enables commercialization. The diameter and the height of the replicated nano pillars were 40 nm and 40 um
respectively. The aspect ratio is approximately 1000. The fabricated surface has a semi-permanent superhydrophobicity,
the apparent contact angle of the polytetrafluoroethylene sub-micro and nanostructures is about 160°, and the sliding
angle is less than 1°.
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Fig. 1 Overall process scheme for superhydrophobic Teflon nanostructured
replicas.

Fig. 2 Field-emission SEM top images of unireated normal aluminum and
AAO template.

(a) Untreated normal aluminum surface.

(b) AAO template. Anodizing is caried out at 40 V in a 0.3 M
oxalic acid solution at 15°C for 6 hr.

(c) Cross section of AAO template.
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Fig. 3 Field-emission SEM cross section images of AAO templates.
(a) The cross section of AAO template with 3 hr anodizing
time.
(b) The cross section of AAO template with 6 hr anodizing
time.
(© ’Ihe cross section of AAO template with 8 hr anodizing

time.
(d) The cross section of AAO template with 10 hr anodizing
time.

Fig. 4 Field-emission SEM surface images of the Teflon nanostructured
replicas.

(a) Sp. 1 is the replica of 3 hr anodizing time AAO template.
(b) Sp. 2 is the replica of 6 hr anodizing time AAO template.
(c) Sp. 3 is the replica of 8 hr anodizing time AAO template.
(d) Sp. 4 is the replica of 10 hr anodizing time AAQO template.
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Fig. 5 Water droplets and contact angle (CA) on the swfaces shown in
Fig, 4.
(a) CA is 165° on the sp. 1 surface shown in Figure 4 (a).
(b) CA is 162° on the sp. 2 surface shown in Figure 4 (b).
(¢) CA is 170° on the sp. 3 surface shown in Figure 4 (c).
(d) CA is 168° on the sp. 4 surface shown in Figure 4 (d).
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