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The Production of the Low-Toxic Wooden Boards
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The article considers the production of the low-toxic wooden boards. The production
of wooden boards is carried out by mixing wood chip and carbamide adhesive, form-
ing a rug from the mixture and pressing it in the high temperature presses. The article
presents all the possible stages of the technological process of wooden boards production,
influencing to different degrees the toxicity of these wooden boards as well as their
physico-mechanical properties. Hydrolysis with partial temperature and humidity vari-
ability of hardened resin is carried out partially or entirely. Destruction of hydrolysis is
within (20-30)% at this time. This is done in the outer layers of the wooden boards, while
in the inner layers this process does not take place. Recently, resins have been used for
compression in which K:F=1:1,1. This greatly reduces the free formaldehyde content.
In addition the toxicity of wooden boards according to the variability of the hardener

decreases and does not exceed the s E , emission group.
Keywords: wood foam board, free formaldehyde, binder norm.

The wooden boards are called the boards obtained by hot pressing of glued
wood chip. The wooden boards are used in the furniture manufacturing indus-
try, construction and various fields of the national economy. The widespread use
of wooden boards is due to a number of advantages over other wood materials.
These advantages are:

1. Physico-mechanical properties are the same in different directions of the
board plane. Circular saws with the same tooth profile are used for longitudinal
and transverse cutting.

2. Under conditions of changing humidity, the dimensions of the board change

almost insignificantly.
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3. The use of the wooden boards allows us to produce wide-bodied compo-
nents.

4.  In the manufacturing process of the board, it can be given increased re-
sistance to fungal and bacterial diseases, it is also possible to reduce water- and
moisture-absorbing capacity and increase fire resistance.

5. Low-quality wood and waste from woodworking production can be used
during the production of the wooden boards.

6. The wooden boards are a high-performance material, because 1 m? of
wooden boards is equivalent to 2-2.5 m?* of high-quality sawn timber output.

7.  The production of the wooden boards ensures production process auto-
mation and high cost efficiency.

The wooden boards are classified by a number of characteristics that ultimately
determine the physico-mechanical properties of the boards. These characteristics
include: the pressing method, board design, the type of wood chipped, the binder
used, density, durability and other physico-mechanical characteristics.

The wooden boards, asit is known, are obtained by bonding glue and chip. In this
case, as a rule, there are mostly used: phenol-formaldehyde, urea-formaldehyde
and urea-formaldehyde binders. The wooden boards used in production must
meet sanitary-hygienic standards. These standards imply the negative impact on
the human body that causes health deterioration. From the above-mentioned
binders, the carbamide-urea-formaldehyde binders contain the largest amount
of toxic substances. This binder is most widely used in the production of wooden
boards.

The release of toxic substances is carried out both during the production of
boards and during the application of the ready-made boards for a long period of
time. Formaldehyde is one of the main components of the urea resins. During
resin synthesis and resin solidification, formaldehyde completely reacts with
carbamide to create a bond, but a small amount remains free, known as free
formaldehyde.

Free formaldehyde is released from the ready-made boards, which contain
fully or partially hardened resin, with temperature and humidity changes.
Hydrolysis is the main reason for separation, as research has shown if the boards
are used for a long period of time under conditions of changing humidity and
temperature, then hydrolysis destruction is carried out up to 20-30%. Depending
on the resin content in the outer layers, hydrolysis destruction does not occur in

the hardened resin’s inner layers.
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In modern conditions, the sanitary-hygienic requirements of the wooden
boards are highly regulated. Depending on the destination, the wooden boards
are divided into three main emission groups E1, E2, E3 by the content of free
formaldehyde.

Toxic substances are released both during the production of boards and from
finished boards. Separation of technical substance during production is mainly
carried out by sorting finished boards from the pressing area to the marking areas.

The emission of harmful chemical substances from the finished boards in
the production building should not exceed the permissible amount, the value
of which is 0.5 mg/m?®. Therefore, in modern conditions, much attention is
paid to the use of less toxic resins in the technological process. This would be
achieved by changing the mode of resin synthesis, namely by the ratio of urea
and formaldehyde K:F, changing the temperature and acidity of the resin. Until
recently there have been used such urea resins with the ratio K:F=1:1,8, while
in this last period (KF-MT resin) there are used resins with the ratio K:F=1:1,1.

A 1% decrease in the moisture content of the wood chips soaked with tar leads
to a decrease in free formaldehyde in the finished board (4.9-6.5%). The smallest
amount of free formaldehyde is released when the moisture content of the chips
soaked with tar varies within 7-9%.

Increasing the pressing temperature instantly leads to an increase in the
release of free formaldehyde during the pressing process. This, in turn, reduces
the content of free formaldehyde in the finished board. As we mentioned above,
increasing the pressing temperature leads to a decrease in free formaldehyde
in the finished boards, but on the contrary, during pressing, the amount of
formaldehyde released is large, so enterprises should be equipped with exhaust
filter devices that should ensure the creation and maintenance of normal sanitary-
hygienic conditions in the premises.

In our research part, taking into account the literature references, we tried to
graphically convey the influence of all the above-mentioned characteristics on
the content of free formaldehyde in the board.

The first graph illustrates the dependence of the release of free formaldehyde
on its amount in the resin. As can be seen from the graph, the smaller the free
formaldehyde in the resin, the smaller the intensity of its release in the board.
Depending on the permissible standards, the use of resins in which the content of
free formaldehyde ranges from 0.25 to 0.9% produces good results.

The Graph 2 illustrates the dependence of free formaldehyde release on
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pressing temperature. As can be seen from the graph, the higher the pressing
temperature, the lower the free formaldehyde content in the finished board.

The Graph 3 shows the dependence of free formaldehyde release on the glue
consumption rate. As can be seen from the graph, the smaller the rate of glue
consumption, the less free formaldehyde is released, but the glue consumption
cannot be reduced indefinitely, because it will impair the physical-mechanical
properties of the board.

The Graph 4 illustrates the dependence of pressing time on the release of free
formaldehyde content, as can be seen from the graph, the longer the pressing
time, the lower the free formaldehyde content.

The results obtained allow us to regulate the wooden boards, both a
technological process and a technological mode, which will allow us to obtain
the boards with reduced free formaldehyde content without changing other

characteristics of wooden boards.

The intensity of release of free formaldehyde from the finished board

Graph 1. Depending on the content of free formaldehyde in the binder. Release of free
formaldehyde, mg/m? 8*
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Graph 2. consumption of binder depending on the norm
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Graph 3. Release of free formaldehyde depending on the pressing temperature
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Graph 4. depending on pressing duration
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