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Effect of concentration of ammonium fluoride electrolyte in
the anodizing process of titanium on the micro-nanoscale
roughness in order to achieve superhydrophobicity

M. Khodaei*, Seyyede Negin Askari

Faculty of Materials Science and Engineering, K.N. Toosi University of Technology, Tehran, Iran.

Abstract: A In this study, to create superhydrophobic surfaces on titanium; surfaces with contact angles higher
than 150 ° by achieving hierarchical roughness (micro-nanoscale roughness); the anodizing process has been
used and the effect of changing the electrolyte concentration on the surface microstructure is investigated. In
anodized samples, which obtained the low surface energy by applying stearic acid, a different wetting angle of
126 to 154 degrees was obtained by changing the concentration of ammonium fluoride from 0.01 to 1 M. The
results of scanning electron microscopy showed that Pine cone-shaped structures had grown on the surface with
micrometer-scale dimensions consisting of a nanoflake structure in the sample made at low concentrations of
ammonium fluoride. The dimensions of these Pine cones decrease with increasing the concentration of
ammonium fluoride to 0.5 M and the number of them increases per unit area. In addition, the nanoporous
structure is obtained, which resulted in the superhydrophobicity in this sample. By further increasing the
concentration of ammonium fluoride to 1 M, the Pine cones structure are vanished and the surface of the oxide
layer resulting from anodizing is seen as a smooth and nanoporous surface, which has led to a wetting angle of

Keywords: Superhydrophobicity, Titanium, Anodizing, Ammonium fluoride, Micro-nanoscale roughness.
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