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Characteristic Investigation on Super—-Hydrophobicity of PTFE
Thin Films Deposited on Al Substrates Using
RF-Magnetron Sputtering Method
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Abstract: Super-hydrophobic properties have been achieved on the rf-sputtered polytetrafluoroethylene(PTFE)

films deposited on etched aluminum surfaces. The microstructural evolution created after etching has been

investigated by FESEM. The water contact angle over 160° can be achieved on the rf-sputtered ultra-tihn
PTFE film less than 10 nm coated on aluminum surface etched with 7 wt.%, 125 wt.%, and 15 wt.% HCI

concentration for 12 min. XPS analysis have revealed the presence of a large quantity of -CFs; and -CF2

groups in the rf-sputtered PTFE films that effectively can reduce the surface energy of etched aluminum.

The presence of patterned morphology along with the low surface energy at the rf-sputtered PTFE coating

makes the aluminum surface with high super-hydrophobic property.
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Fig. 1. Thinkness changes of Al substrates as a function

of HCI acid concentration.
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Fig. 2. Changes of water contact angles of Al substrates

as a function of the etching time at various HCl concentration.
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Fig. 3. The SEM images of the Al substrates etched
for (@) 0 min (b) 1 min, (¢) 5 min, (d) 7 min (e) 10
min (f)12 min at HCI solution of 7.5wt.%.
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Fig. 4. Change of contact angles as a function of the

PTFE film thinkness on the aluminum substrates.
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Fig. 5. Change of contact angles as a function of the
PTFE film thinkness

substrates etched for 12 min at HCI acid with various

deposited on the aluminum

concentration.
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Fig. 6. Typical SEM images for PTFE films with
various thickness (a) 10 nm, (b) 20 nm, (c) 30 nm, (d) 650
nm, (e) 1300nm, and (f) 1,950 nm coated on the aluminum
substrates etched for 12 min with HCl acid of 7.5 wt.%.
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Fig. 7. (XPS)
spectrum of Cls of PTFE films deposited on aluminum

X-ray photo electron spectroscopy

surface.
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