Development of Low Formaldehyde-Emitting Furniture Components by

Abstract

Formaldehyde emission from wood-based composite
panels such as plywood, particleboard, medium-
density fiberboard, oriented strandboard, laminated
veneer lumber, etc. is of great importance since it
could affect human health. The major raw material of
furniture production is particleboard panel. It is also
used for interior design and architectural applications.
Developing low formaldehyde-emitting particleboard
panels as an environmentally friendly material by
nanotechnology application was objected in this work.
Urea-formaldehyde adhesive used to produce
particleboard panels was reinforced with various
loading levels of nanocellulose and boric acid.
Formaldehyde emission analysis was carried out
according to EN ISO 9397-1997. The findings showed
that the formaldehyde emission of the urea-
formaldehyde adhesive improved by all the
nanocellulose and boric acid used in this study. It is
determined that boric acid has no significant effect on
free formaldehyde, while increasing the amount of
nanocellulose slightly decreases it. By using
nanocellulose reinforcement, it is possible to produce
low formaldehyde-emitting particleboard panels so
that environmentally friendly furniture could be

manufactured.

Introduction

The formaldehyde emissions of wood-based
composite panels due to their formaldehyde-based
resin content are a disadvantage in many applications.
Formaldehyde emissions are very important issue to
consider for particleboard panels that will be used in
furniture and decoration. Formaldehyde emissions are
a toxic gas known to be carcinogenic by many health
organizations in the world (Candan et al.,, 2014,
National Cancer Institute 2012; Roffael 2006;

Salthammer et al. 2010).

The use of nanotechnology in the production of
particleboard panel is of critical importance to
overcome the formaldehyde emission problem
(Candan 2012; Candan 2014; Ciraci 2005; Jones et al.
2005; Roughley 2005).

Objectives

v" To evaluate influence of nanocellulose and boric

acid on the formaldehyde emission of UF resin.

v To develop UF resin with low formaldehyde-

emitting furniture components .
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Materials & Methods

Reinforcement of UF Resin with Nanocellulose and Boric Acid

Urea-formaldehyde (UF) adhesive used to produce
particleboard panels was reinforced with NC at loading
level of 0%, 1%, 3%, BA at loading level of 0%, 1%, 3%
and %5. The reinforcement process was carried out in
the Nanotechnology Laboratory at Istanbul University-

Cerrahpasa.

Figure 1. Resin modification

Formaldehyde Emission Analysis

Formaldehyde emission analysis was carried out
according to EN I1SO 9397-1997. The free formaldehyde
was determined by an oximation reaction with
hydroxylamine hydrochloride. The formed
hydrochloride acid from this reaction has been
determined by potentiometric titration using sodium
hydroxide solution. Samples were taken from the
reaction mixture and poured into a beaker. Then, they
were dissolved by 50 ml of a mixture using a magnetic
stirrer. The solution was adjusted to pH 3.5 with 0.1 M
HCI. Twenty-five milliliters of hydroxylamine
hydrochloride solution was stirred for 10 min. The
sample was then back-titer to pH 3.5 with 0.1 M NaOH
(DIN EN ISO 9397, 1997).

Results
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Figure 2. Formaldehyde emission results of the NC and

BA reinforced particleboard panels.
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Conclusions

v" As a thermosetting resin, urea-formaldehyde could
be reinforced with nanocellulose and boric acid at a

proper loading level.

v' Nanocellulose had a positive effect on the
formaldehyde emission values of the urea-

formaldehyde adhesive.

v' Particleboard panels having low formaldehyde-
emitting could be manufactured by using

nanocellulose and boric acid.
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