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Extended Abstract

Synthesis and Characterization of Superhydrophobic
Films with Raspberry-Like Silica Nanoparticles as
Functional Coatings *
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Superhydrophobic materials of innovative products were intensively studied during the last few
decades, and many methods for their fabrication have been developed [1]. The basic concept to obtain
ultra and superhydrophobic properties is the simultaneous presence of a low energy material and
suitable roughness on the surface. Biomimetic strategy to achieve superhydrophobic properties that
mimic lotus leaf consists in special hierarchical morphology replication. The paper presents a facile
synthesis of filmogenic material, based on silica nanoparticles with unusual morphology (raspberry-
like) and the changes in wettability of various solid substrates treated with the proposed coating.

Functional nanomaterials have been prepared by embedding silica nanoparticles with
raspberry-like morphology in polysiloxane matix. Silica nanoparticles have been synthesized using
a simple sol-gel method, at room temperature, using methyl triethoxysilane (TMES) as silane
precursor. Raspberry-like silica particles have been obtained by the self-assembling process of
oppositely charged SiOz nanoparticles, functionalized with various organo-modified silane reagents.
SiOz nanoparticles were characterized from the point of view of size, surface potential, and shape
using dynamic light scattering (DLS), scanning electron microscopy (SEM), and transmission electron
microscopy (TEM). Filmogenic nanomaterial was investigated in terms of composition using FTIR,
morphology using SEM and wettability by using contact angle measurements, respectively.

The coatings deposited on model paper and textile exhibits a static contact angle for water of
1550 and 1580 with contact angle hysteresis less than 80.

Double hierarchical morphology of nanomaterial deposited was evidenced by SEM images that
confirm the Atomic Force Microscopy (AFM) results of high roughness of coated films.

The presence of silica nanoparticles with raspberry-like morphology in the coating material
leads to a structure of the final film that closely resembles to the hierarchical aspect of natural
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superhydrophobic surfaces. A simple, cost effective way to produce functional nanomaterials for
superhydrophobic modification of surfaces was obtained.
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