Accepted Manuscript —_

Applied
hS}[l.)lE}a(fQ Science

Title: A facile fabrication of superhydrophobic nanocomposite
coating with contact angles approaching the theoretical limit

Author: Mehmet Hancer Harun Arkaz

PII: S0169-4332(15)01241-6

DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.05.113
Reference: APSUSC 30439

To appear in: APSUSC

Received date: 31-12-2014

Revised date: 9-5-2015

Accepted date: 19-5-2015

Please cite this article as: M. Hancer, H. Arkaz, A facile fabrication of superhydrophobic

nanocomposite coating with contact angles approaching the theoretical limit, Applied
Surface Science (2015), http://dx.doi.org/10.1016/j.apsusc.2015.05.113

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.2015.05.113
http://dx.doi.org/10.1016/j.apsusc.2015.05.113

A facile fabrication of superhydrophobic nanocomposite coating with contact

angles approaching the theoretical limit

Mehmet Hancer* and Harun Arkaz
Nanotechnology Research Center (ERNAM), Erciyes University, Kayseri, 38039 Turkey
*Corresponding author. E-mail address: mhancer@erciyes.edu.tr Tel.: 90 (507) 687 07 47

Highlight
e A rapid and simple fabrication of superhydrophobic coatings
e Water contact angles approaching the theoretical limit (178°)

e The stability, abrasion resistance and icing properties of the coatings

Graphical abstract

ABSTRACT

Although there are many viable approaches to induce hydrophobicity, a superhydrophobic surface could

only be fabricated by combination of surface chemistry modification and roughness enhancement. In this

study, surface roughness was obtained by 12 nm SiO, nanoparticles (NPs) which were chemically modified

using a self-assembled monolayer of perfluorodecyltrichlorosilane. The SiO, NPs which were rendered

hydrophobic, then successfully dispersed into a poly silicon (silsesquioxane) matrix at varying

concentrations from 0.5 to 4%. The NPs dispersed polymer suspension was then spray coated on to glass

and aluminum coupons in order to achieve polymer thin film nanocomposites. The results were revealed a

superhydrophobic surface with a water contact angle exceeding 178° with low hysteresis and bouncing water

droplet behavior. Furthermore the composite film reliability (hot-humid and ice build-up) was tested in an
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