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The effect of cerium dioxide nanoparticles on the physical properties
of polyurethane clear coating

Abstract

In this study, the effect of nanoparticles of cerium dioxide
(CeO,) and its combined effect with nano-silica were
examined to improve the physical properties of polyurethane
clear coatings on thermally modified wood of spruce (Picea
abies). For this purpose, different formulations of
polyurethane coatings containing different amounts of the
nanoparticles were applied on the heat treated wood surface.
The presence of nanoparticles in polyurethane nanocomposite
coating structure was confirmed by energy-dispersive X-ray
spectroscopy. To examine the effects of nanoparticles,
adhesion, surface roughness and hardness of polyurethane
coatings were assessed. The results showed that the use of
cerium dioxide improved the performance of polyurethane
coatings on heat treated wood by reducing roughness and
increasing adhesion strength of the coating layer. In addition,
the hardness of polyurethane coating layer was enhanced in
the presence of cerium dioxide. Silica nanoparticle in
combination with cerium dioxide inside the polymer matrix
also enhanced the adhesion strength and roughness of
nanocomposite coatings.

Key words: nanoparticles, polyurethane coating, adhesion,
hardness, roughness.

A. Mastouri'
M. Azadfallah?*
A. Tarmian®
D. Efhami Sisi*

! MSc student, Wood and paper science
and technology department, Natural
resources faculty, University of Tehran,
Karaj, Iran

?Assistant professor, Wood and paper
science and technology department,
Natural resources faculty, University of
Tehran, Karaj, Iran

*Associate professor, Wood and paper
science and technology department,
Natural resources faculty, University of
Tehran, Karaj, Iran

*Assistant professor, Wood and paper
science and technology department,
Natural resources faculty, University of
Tehran, Karaj, Iran

Corresponding author:
adfallah@ut.ac.ir

Received: 2017/03/13
Accepted: 2017/08/11



