Accepted Manuscript

A)«_ RS ——

materials

Robust electrical uni-directional de-icing surface with liquid DES' G N
metal (Ga90In10) and ZnO nano-petal composite coatings p———

e

Mingqian Zhang, Shihui Zhan, Zhizhu He, Jinshu Wang, Lei
Wang, Yongmei Zheng, Jing Liu

PII: S0264-1275(17)30355-6

DOI: doi: 10.1016/j.matdes.2017.04.006
Reference: JMADE 2928

To appear in: Materials & Design

Received date: 26 December 2016

Revised date: 2 April 2017

Accepted date: 3 April 2017

Please cite this article as: Mingqian Zhang, Shihui Zhan, Zhizhu He, Jinshu Wang,
Lei Wang, Yongmei Zheng, Jing Liu , Robust electrical uni-directional de-icing surface
with liquid metal (Ga90In10) and ZnO nano-petal composite coatings. The address for
the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Jmade(2017), doi: 10.1016/j.matdes.2017.04.006

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/10.1016/j.matdes.2017.04.006
http://dx.doi.org/10.1016/j.matdes.2017.04.006

Robust Electrical Uni-directional De-icing Surface with Liquid Metal (Gagylnio) and
ZnO Nano-Petal Composite Coatings

Minggian Zhang®*, Shihui Zhan®¥, Zhizhu He®, Jinshu Wang®, Lei Wang®", Yongmei Zheng®",
Jing Liu®*

®Key Laboratory of Bio-Inspired Smart Interfacial Science and Technology of Ministry of
Education, School of Chemistry and Environment, Beihang University, Beijing, 100191, P. R.
China.

®College of Materials Science and Engineering, Beijing University of Technology, Beijing
100124, China

‘Key Lab of Cryobiomedical Engineering and Key Lab of Cryogenics, Technical Institute of
Physics and Chemistry, Chinese Academy of Sciences, Beijing, 100190, P. R. China.

*These authors contribute equally to this work and consider to be first co-authors.
*Corresponding author, E-mail address: silu861004@163.com, zhengym@buaa.edu.cn,
Jliu@mail.ipc.ac.cn

Abstract: A novel superhydrophobic electro-conductive coating with liquid metal (Gagglnio)
and ZnO nano-petals is fabricated by integrating the methods of spraying, crystal growth and
low surface energy modification. The results indicate that the paper-based surface could be
superhydrophobic in cold environment and successfully realize uni-directional ice driving
with the help of thermal gradient. We anticipate that the combination of excellent
superhydrophobic performance of the composite structure with inherent conductive advantage

of liquid metal will find a vast application prospect.
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1. Introduction
In recent years, extraordinary superhydrophobic material with multilevel topography has

received a keen attention for its commercial potentials related to anti-fogging [1, 2] and anti-
icing coatings [3-5]. However, in cold environment, water freeze and ice accumulation at the
interface often cause many potential damages to the micro-/nanostructure of the
superhydrophobic surfaces and shorten the service life of devices [6-8]. Especially on the
rigid surfaces, continuous impact of supercooled droplets or icing/de-icing cycle may cause

equipment performances failure [9, 10]. Great efforts have been made to develop anti-icing
1
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