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The article discusses the production of wood chipboards using adhesives with low
formaldehyde content, where the ratio between urea and formaldehyde is within K:F
= 1:1.1+1.12. This, in turn, greatly reduces the content of free formaldehyde, and under
the conditions of proper technological process, the toxicity index of the obtained slabs
does not exceed the emission group of (E1+Ez). In addition, the physical-mechanical
properties of the slabs remain within the normal range. In the case of using low molecular
resins, hydrolysis is carried out partially or completely due to changes in temperature
and humidity during the hardening of resins and adhesives. In this case, hydrolysis
destruction is within 20+25% in the outer layers of the slab, while it does not take place in
the inner layers. This greatly reduces the content of free formaldehyde, and, in addition,

the toxicity of the slabs is reduced by varying the hardener layer by layer.
Keywords: laminated; Wood-foam tile; concentrate; polymer.

The wood-chipping is the name of particle boards, which are obtained as
a result of mixing the adhesive and pressing the rug with a hot method. Such
pressed materials are also known as wood chipboards. They are widely used in
furniture production, the construction business, during veneering the sliced
plywood veneers, and when using a laminate.

Several requirements cause interest and widespread use of wood chipboards
in modern conditions:
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1. The physico-mechanical properties of the slabs in different directions
(length and width) are the same, which is why the same machine is used for their
cutting. The tooth profiles can be the same for both cuts.

2. The use of wood chipboards allows us to manufacture wide-body parts.

3. Under conditions of changing humidity, the dimensions of the slab remain
almost unchanged.

4. During the production of wood chipboards, we can shred low-quality
wood and use various wood wastes. This allows us to increase the useful output
of wood as much as possible.

5. When producing the slabs, we can give them increased resistance to fungal
and bacterial diseases, reduce water and moisture absorption, and increase fire
resistance.

6. Wood chipboards are a highly effective material. 1 cubic meter of wood
chipboards is equivalent to 2+2.5 cubic meters of high-quality sawn material.

7. During the production of wood chipboards, the technological process
of the enterprise itself is automated and highly economical. This also applies
to laminated wood chipboard manufacturing enterprises (A METHOD FOR ...
21/02, CHIPBOARD ... 2023, Schulte... 2006: 156).

In today’s conditions, a lot of attention is paid to the use of wood chipboards,
and the same could be also said of laminated wood chipboards.

Wood chipboards, which are used in production and furniture parts, must
meet sanitary-hygienic standards, which means a negative impact on the human
body that causes health deterioration. The most characteristic from this point of
view are urea-formaldehyde or carbamide binders.

The release of free formaldehyde from finished slabs is entirely due to the
hydrolysis of partially hardened resin caused by temperature and humidity
variations. Research has shown that during the long-term operation of slabs, the
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 inner
layers of hardened resin.

Separation of the toxic substance from the slabs is carried out from the pressed
slabs in the sorting and marking area, as well as when stacking the slabs in the
shelves. In all these cases, their quantity should not exceed the permissible value,
which is 0.5 mg/m? (Schulte... 2006: 75-204).

The use of less toxic resins and adhesives in the technological process is
possible by changing the mode of resin synthesis, particularly by changing the
temperature and acidity of the resin with the ratio of urea and formaldehyde
K:F. However, in this case, the physico-mechanical properties of the slabs should
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not be reduced, because if this happens, we should increase the rate of binder
consumption and the density of the slabs. In addition, it will be necessary to
change the type of reinforcement and their quantity, if the content of the used
binder formaldehyde in the inner layers is less than 20% CHIPBOARD ... 2023:
89).

Recently, we have used low-molar urea-formaldehyde oligomers to reduce
the toxicity of wood chipboards. It is of great interest to study their action during
the hot pressing of wood chipboards (Schulte... 2006: 96).

In this case, low-molar urea-formaldehyde oligomer (HM K®O) was taken as
the object of the study compared to the traditional resin of KO-MT-15, KO-MT-
BII, K&-MT- brand.

The following study was conducted to evaluate the effectiveness of using HM
K®O in the production of wood chipboards:

The physicochemical characteristics of hardening of HM K®O and the
release of formaldehyde from the hardened polymer were studied on the samples,
depending on the temperature, duration of heat treatment and the nature of the
hardener, its type and the percentage.

Thermohydrolytic stability of hardened polymers and wood chipboards
based on their basis was studied,;

The main physical and mechanical properties of wood chipboards were
studied based on HM K®O;

The experiments were conducted in laboratory conditions using
physicochemical and analytical research methods. The hardening degree was
determined by hardening the resins on the polymerization plate. The amount
of hardened polymer fraction was compared with the amount of formaldehyde
dissolved in water.

Table 1 presents the results of studies on the effect of temperature and
duration of heat treatment on the hardening degree of the binder and the amount
of formaldehyde released.

Table I
. The amount of
Hardeni duration The harfiemng degree formaldehyde released
ardening of heat urea resins, % P !
temperature, treatment, s Ko R S ymerKCD
c 7| K®- | KO- ur. | KO- (K- oo
MT MT-15 B MT MT-15 B
100 45 42.0 50.0 - 0.240 0.068 -
100 60 55.0 52.0 47.0 | 0.200 0.060 0.100
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100 90 57.0 60.0 520 | 0.183 | 0.050 | 0.090
100 120 60.0 62.0 62.0 |0.176 | 0.044 | 0.088
100 150 60.0 6360 55.0 | 0.173 | 0.036 | 0.086
110 60 61.0 65.0 56.0 | 0.150 | 0.055 | 0.086
120 60 63.0 69.0 59.0 | 0.113 | 0.040 | 0.075
130 60 58.0 69.0 62.0 | 0.100 |0.035 | 0.062
160 60 56.0 62.0 59.0 | 0.065 |0.025 | 0.037

Note: Ammonium chloride was used as a hardener.

For traditional pressing conditions, when the temperature of the inner rug
does not exceed 100 °C and the duration of heat treatment is 60 seconds, the
highest hardening degree and released formaldehyde has the KO-MT brand resin,
the lowest - KO-MT-BII, and the intermediate position is occupied by K&-MT
-15. At the same temperature, with an increase in the duration of heat treatment,
the picture changes, and with a duration of heat treatment of 150 seconds, the
hardening degree of K®-MT-15 resin increases by 3%. With an increase in
temperature from 120 to 130 °C and duration of heat treatment of 60 seconds,
the hardening of KO®-MT resin decreases by 11% compared to K®-MT-15 resin
and amounts to 58%, and the hardening degree of KO-MT-BII resin continues
to increase, but in absolute value it is 7% lower than the similar indicator of K®-
MT-15 resin, the absolute value of which is 69%.

Experimental results show the existence of a linear inverse relationship
between the hardening degree and the amount of formaldehyde released, while
this relationship is maintained for low-molar K&-MT-15 and K®-MT-FBII resins
in the temperature range of 130-160 °C, and for KO-MT resin - in the temperature
range of 100-120 °C. At a temperature of 130-160 °C, this relationship becomes
directly proportional.

The release of formaldehyde from the polymer depends on its structure,
which is determined, to a first approximation, by the hardening degree. Thus,
in the case of using aluminum borophosphate concentrate as a hardener under
traditional hot-pressing conditions, the release of formaldehyde from the treated
polymer on K®-MT-15 brand resin is 2.6 times lower, and for KO-MT-based
brand resin, it is 2 times lower than that of traditional ammonium chloride
hardener.
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Table 2 presents the properties of the binder and polymers on its basis,

depending on the used hardener.

Table 2
. The amount of
Hardening
. . formaldehyde
Binder indicators degree %
Harde- released from
ner’s mg/g polymer
. pH Gelatinization
() .
s pH time, s
g K®-|K®-|K®P-|KD-|KP-|KOP -
o= MT MT-15 | MT MT-15 | MT MT-15
o 45 [450 45.0 60.7 60.0 0.100 | 0.054
=
Eo g 35 | 180 15,0 63,0 62,0 0,084 | 0,050
g 3 1,88
~
!
=3 25 | 120 |100 [650 [650 |070 | 0,040
8 45 | 60.0 - 50.0 - 0,180 |-
<=
&
% 35 |200 15,0 60,8 73,0 0,136 | 0,056
[}
5 1,47
g 8
O «©
.g = 25 | 120 10,0 62,0 75,0 0,100 | 0,040
£ O
2 8
< 3
@ 55 [540 - 64,0 - 0,100 |-
<
a 45 [400 [350 [680 |[650 | 0,080 | 0,060
S
=
5 35 | 150 15,0 68,0 72,0 0,072 | 0,054
g
g 1,45
o
T
= % 25 |10,0 10,0 74,0 74,0 0,060 | 0,050
g
<3
< 5,82 | 60,0 55,0 55,0 52,0 0,16 0,066
5
=
o
E | 400
'g 5,60 | 58,0 53,0 55,0 58,0 0,154 | 0,058
g
g
<
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Finally, it can be concluded that the hardening degree of urea formaldehyde
is determined by temperature, duration of heat treatment, concentration of
hydrogen ions, and the nature of the anion of the hardener, while low-molar resins
have a high hardening degree, ordered structure, and low yield of formaldehyde.
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