
Accepted Manuscript

Title: Electrodeposited nanostructured cobalt film and its dual
modulation of both superhydrophobic property and
adhesiveness

Author: Han Xiao Anmin Hu Tao Hang Ming Li

PII: S0169-4332(14)02422-2
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2014.10.156
Reference: APSUSC 29021

To appear in: APSUSC

Received date: 1-9-2014
Revised date: 30-9-2014
Accepted date: 25-10-2014

Please cite this article as: H. Xiao, A. Hu, T. Hang, M. Li,
Electrodeposited nanostructured cobalt film and its dual modulation of both
superhydrophobic property and adhesiveness, Applied Surface Science (2014),
http://dx.doi.org/10.1016/j.apsusc.2014.10.156

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.apsusc.2014.10.156
http://dx.doi.org/10.1016/j.apsusc.2014.10.156


Page 1 of 17

Acc
ep

te
d 

M
an

us
cr

ip
t

Electrodeposited nanostructured cobalt film and its dual modulation of both 

superhydrophobic property and adhesiveness

Han Xiao, Anmin Hu*, Tao Hang, Ming Li

State Key Laboratory of Metal Matrix Composites, School of Material Science and 

Engineering, Shanghai Jiao Tong University, 800 Dongchuan Road, Shanghai, China

Email address: hanmimi@sjtu.edu.cn  huanmin@sjtu.edu.cn

Abstract:  We report a novel shell-like cobalt nanostructure prepared by 

galvanostatic electrochemical deposition which exhibit prominent superhydrophobic

property. By adjusting the electroplating conditions, cobalt nanocrystals with different 

morphologies like nanocones and fluffy shells can be obtained while the hydrophobic 

and adhesive behavior of each after surface modification is observed. After a brief

discussion on the growth mechanism of those shapes, we explained the lotus effect 

presented on such structures which would probably provide a strong evidence to the 

existing models of superhydrophobic surfaces. Based on the above, we propose a 

novel approach to modulate both adhesiveness and wettability of Co film by tuning of 

deposition parameters along with a simple heat treatment and dipping. With cobalt’s 

anisotropic magnetic properties, such facile surface coating would be used in a wide 

range of applications such as commercial fabrication of tunable anti-corrosive 

magnetic devices.
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