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(54) METHOD FOR PRODUCING MODIFIED WOOD AND DEVICE FOR CARRYING OUT SAID 
METHOD

(57) The invention relates to the field of woodworking
and can be used for producing modified wood from var-
ious kinds simultaneously with its protective impregna-
tion. The method of obtaining modified wood includes
simultaneous drying, impregnation by means of immer-
sion of the semi-finished product into the impregnating
compound and its exposure to an acoustic field. The im-
mersion of the semi-finished product into the impregnat-
ing compound, and its subsequent removal and at least
partial cooling shall be carried out in inert gas, whose
molecular weight is greater than the molecular weight of
oxygen. Prior to filling the area above the surface of the
impregnating compound with inert gas, it shall be evac-
uated and the impregnating compound shall be heated
up to a temperature of 140-230° C before the immersion
of the semi-finished product.

The device for obtaining modified wood includes an
impregnation and drying chamber (1) equipped with a
lid, (2) filled with the impregnating compound, (3) in which
the semi-finished product (4) is placed, to which acoustic
energy source is connected (5). The impregnation and
drying chamber is equipped with a heater (6) that ensures
heating of the impregnating compound up to a tempera-
ture of 140-230° C. The lid (2) of the impregnation and
drying chamber has a leak-proof design and equipped
with at least one connecting pipe, (7) connected with
evacuation system, as well as with inert gas filling system.

The technical result of the invention is that the inven-
tion ensures obtaining of high quality characteristics of
the modified wood.



EP 2 695 710 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] This invention is related to the woodworking
field and can be used to produce modified wood of var-
ious kinds with simultaneous protective impregnation.

Prior technical process

[0002] There is a wood drying method that includes a
immersion of wood into a heated liquid medium, located
in an impregnation and drying chamber and aging it in
the chamber until the wood reaches the desired humidity
value with its subsequent cooling (US Patent 4366627,
1999). Hot oil is used as the heated liquid medium and
the aging is performed at a temperature above the water
boiling temperature.
[0003] The disadvantages of this method are long du-
ration of the process and impossibility to control the depth
of impregnation of the treated wood, which is unaccept-
able for many applications of wood and does not allow
the achievement of a high preservation effect.
[0004] Another method of obtaining modified wood in-
cludes the simultaneous drying, impregnation and com-
pression of wood in hot impregnating compound and sub-
jecting the semi-finished product to acoustic (ultrasound)
field (Russian Federation Patent number 2391202, MPK
V27K 3/08, published on 10.03.09).
[0005] The use of the method allows the reduction of
the impregnation and drying time semi-finished product
and improve the modified wood form stability: as a result
of the acoustic field impact, the compressed wood ac-
quires hydrophobic properties and its swelling in water
does not exceed 12 %, which is sufficient to manufacture
railway sleepers. This method is the closest to the stated
technical solution and is selected as the prototype.
[0006] However, this method does not yield high-qual-
ity wood for artworks, since the color of the treated wood,
along the cross section, becomes uneven and it is im-
possible to control the color of the wood.
[0007] A devicewood-drying device is known, which
implements the method of wood drying (US Patent
4366627, 1999). The device combines an impregnation
and drying chamber, filled with heated liquid medium in
which the semi-finished product is placed.
[0008] The semi-finished product is aged in impregna-
tion and drying chamber to achieve the desired humidity
value of wood, and then cooled. Hot oil is used as the
heated liquid medium and aging is performed at a tem-
perature above the water boiling temperature. The device
ensures drying of the wood and impregnation of the sur-
face layer with oil.
[0009] The disadvantages of this device are long du-
ration of the process and impossibility to control the depth
of impregnation of the treated wood, which is unaccept-
able for many applications of wood and does not allow
the achievement of a high preservation effect.

[0010] A device for obtaining the modified wood is
known that implements the method of obtaining modified
wood (Russian Federation patent Nº 2391202 MPK
V27K 3/08, published on 10.03.09).
[0011] The device contains an impregnation and dry-
ing chamber with lid, filled with impregnating compound,
in which the semi-finished product is placed, with an
acoustic energy source, connected to the impregnation
and drying chamber. The device ensures the simultane-
ous drying, impregnation and compression of the wood
in the heated, impregnating compound, under the influ-
ence of acoustic (ultrasound) field.
[0012] The device allows the reduction of the impreg-
nation and drying time of the semi-finished product and
improve form stability of wood: as a result of impact of
acoustic field the compressed wood acquires hydropho-
bic properties and its swelling in water does not exceed
12 %, which is sufficient for the manufacture of sleepers.
This device is the closest to the claimed technical solution
and is selected as the prototype.
[0013] However the device does not allow one to obtain
high-quality wood for artworks because the color of the
treated wood along the cross section becomes irregular
and there is no possibility to control the hue (color) of the
wood.

Disclosure of the Invention.

[0014] The task of the invention is the development of
a method and a device for its implementation, which allow
an improvement of the qualitative characteristics of the-
modified wood.
[0015] The set task is solved with the help of the fea-
tures specified in paragraph 1 of the invention formula
that are common with those of the prototype such as the
method of obtaining the modified wood, including the si-
multaneous drying, impregnation by immersion into the
impregnating compound and exposure of the semi-fin-
ished product to an acoustic field, as well as the inven-
tion’s own distinctive features.
[0016] The essential features such as immersion of the
semi-finished product into the impregnating compound,
and its subsequent removal and at least a partial cooling
shall be performed in an inert gas, whose molecular
weight is greater than the molecular weight of the oxygen,
and also, prior to filling the area above the surface of the
impregnating compound with an inert gas, it shall be
evacuated and the impregnating compound shall be
heated to a temperature of 140-230 °C before the immer-
sion of the semi-finished product.
[0017] Paragraphs 2 and 3 of the invention formula
contain the peculiarities of placing of the semi-finished
product, namely the process is conducted vertically along
the wood fiber; the semi-finished product is partially im-
mersed in the impregnating compound; also, the upper
part or the end of the semi-finished product shall be lo-
cated over the surface of the impregnating compound.
[0018] According to paragraph 4 of the invention for-
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mula, wax-like substances are used as the impregnating
compound.
[0019] Immersion of the semi-finished product into the
impregnating compound, its subsequent removal, and at
least partial cooling in inert gas, whose molecular weight
is greater than the molecular weight of oxygen, with pre-
liminary evacuation of the area over the surface of the
impregnating compound, allows to reliably avoid contact
of both the impregnating compound and the semi-fin-
ished product with atmospheric oxygen at all stages of
the process, which eliminates an oxidation of the heated
wood and the impregnating compound, charring and
quality degradation of the finished material.
[0020] Heating the impregnation compound before im-
mersion of the semi-finished product up to a temperature
of 140-230° C, allows an implementation of its thermal
modification simultaneously with the processes of drying,
impregnation and compression of wood (dyeing of wood
in natural shades without the use of chemical dyes),
whose condition of such process for various kinds of
wood is a thermal effect within the said temperature range
while limiting the supply of oxygen. The degree of thermal
modification and, accordingly, the color of the wood (from
light to black shades) are set by adjusting the temperature
within the specified range and the duration of the treat-
ment.
[0021] The implementation of the method when the
semi-finished product is performed vertically along the
wood fiber, allows to ensure equal conditions of impreg-
nation along the cross-section of the semi-finished prod-
uct due to a uniform course of convection and diffusion
processes as a result of compliance of the direction of
the location of wood fibers with the direction of gravitation
forces, which ensures the best quality of wood impreg-
nation.
[0022] Partial immersion of the semi-finished product
into the impregnating compound, while keeping the upper
part (the end) of the semi-finished product over the sur-
face of the impregnating compound allows to facilitate
the release of moisture vapors from the  wood of the
semi-finished product via such end, whose surface is not
coated with impregnating compound, which allows to en-
sure a more uniform moisture content and high quality
of the finished material throughout the whole volume.
[0023] The use of wax-like substances as an impreg-
nating compound allows ensuring a uniform impregna-
tion, high quality and high environmental characteristics
of the finished material due to their property of fluidity in
the capillary structure of wood under the influence of the
acoustic field. Also, wax-impregnated wood allows the
treating of the surface to high purity.
[0024] The above-mentioned set of essential features
allows obtaining of high quality characteristics of the
modified wood.
[0025] The high-quality modified wood, manufactured
from coniferous and broadleaf species having a through
volumetric impregnation, various density and color, ob-
tained by this method, is named "drevit".

[0026] The set task is solved with the help of features,
specified in paragraph 5 of the invention formula that are
common with those of the prototype such as the device
for obtaining the modified wood, which includes an im-
pregnation and drying chamber with a lid, filled with im-
pregnating compound, in which the semi-finished prod-
uct is placed, with acoustic energy source connected to
the impregnation and drying chamber, as well as with the
help of distinguishing and essential features, such as the
following: the impregnation and drying chamber is
equipped with a heater that ensures the heating up of
the impregnating compound up to a temperature of
140-230 °C, and the lid of the impregnation and drying
chamber has a leak-proof design and equipped with at
least one connecting pipe, connected with the evacuation
system, as well as with an inert gas filling system. Ac-
cording to paragraph 6 of the invention formula, the im-
pregnation and drying chamber is designed with consid-
eration of possibly placing  the semi-finished product in
it, in a vertical position along the maximum dimension of
the semi-finished product, while the acoustic energy
source shall be connected to the impregnation and drying
chamber from the lower end side.
[0027] The peculiarity of the design of the impregnation
and drying chamber’s lid is reflected in paragraph 7 of
the invention formula, namely the lid of the impregnation
and drying chamber is designed as a hollow chamber,
whose volume is at least equal to that of the impregnation
and drying chamber.
[0028] According to paragraph 8 of the invention for-
mula, the device is equipped with a mechanism (10) for
a controlled load of the semi-finished product into the
impregnation and drying chamber and its removal from
the chamber.
[0029] The availability of the heater of the impregnation
and drying chamber that ensures heating of the impreg-
nating compound up to a temperature of 140-230° C,
allows to maintain and control the temperature of the im-
pregnating compound, which, in turn, allows to ensure
the desired depth of the thermal modification of the semi-
finished product wood, as well as to hue it with the desired
shade of color.
[0030] The leak-proof design of the impregnation and
drying chamber’s lid allows to hermetically restrict the
volume over the surface of the impregnating compound
in the impregnation and drying chamber, and equipping
the lid with at least one connecting pipe, connected to
the evacuation system and an inert gas filling system,
allows the removal of air and filling the volume with inert
gas in order to avoid contact with air and oxidation of the
heated semi-finished product and impregnating com-
pound.
[0031] The design of the impregnation and drying
chamber that allows the placement of the semi-finished
product in a vertical position along the maximum dimen-
sion of the semi-finished product with connection of the
acoustic energy source to the impregnation  and drying
chamber from its lower end, allow to ensure equal con-
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ditions of impregnation along the cross-section of the
semi-finished product due to uniform convection and dif-
fusion processes as a result of compliance of the direction
of the location of wood fibers with the direction of action
of acoustic energy and gravitation forces, which ensures
the best quality of wood impregnation.
[0032] The design of the lid of the impregnation and
drying chamber as a hollow chamber with a volume at
least equal to that of the impregnation and drying cham-
ber allows the placement of the semi-finished product
under the cover in an inert gas before its immersion and
upon completion of the process excluding the contact of
the semi-finished product with oxygen, charring and re-
duction of the finished material quality.
[0033] Equipping of the device with the mechanism for
controlled load of the semi-finished product into the im-
pregnation and drying chamber and its removal from the
chamber allows the performance of partial and complete
immersion of the semi-finished product for the set time,
which ensures an implementation of modes of modified
wood production and achievement of high quality char-
acteristics.
[0034] The above mentioned set of essential features
allows the obtaining of the high quality characteristics of
modified wood.
[0035] The invention is illustrated by examples of im-
plementation and the drawing. Example. The method is
implemented as follows.
[0036] The semi-finished products are prepared from
various kinds of wood, typically with a humidity of 20-60
%. The semi-finished products are placed in the area
over the impregnation and drying chamber, which has
been previously evacuated and filled with inert gas with
a molecular weight greater than that of oxygen (for ex-
ample, argon). The impregnation and drying chamber is
filled with impregnating compound, which is  heated up
to a temperature of 140 to 230° C, depending on the
desired degree of wood modification and the selected
mode of impregnation. The semi-finished products are
immersed partially or completely into the impregnating
compound, preferably placed vertically along the fiber,
and they shall be kept there for one or more stages within
the time set for modification. Acoustic energy is supplied
to the impregnation and drying chamber and modification
process is implemented. The moisture, evaporated from
the wood, is removed from the area over the impregnation
and drying chamber. Upon completion of the process,
the semi-finished product is removed from the impreg-
nating compound, cooled in an inert gas to a temperature
not exceeding 140° C, and afterwards, the semi-finished
product is stored outside as finished material "drevit".
[0037] Additionally, the inert gas in the volume above
the impregnation and drying chamber reliably isolates
contact of both the impregnating compound and the
semi-finished product with atmospheric oxygen at all
stages of the process, which excludes oxidation of the
heated wood and impregnating compound, charring and
reduction of quality of the finished material. The wood’s

thermal modification is carried out in the impregnating
compound at a temperature of 140-230° C simultaneous-
ly with the processes of drying, impregnation and com-
pression. Vertical immersion of the semi-finished prod-
ucts along the fiber, partial or stage-wise immersion of
the semi-finished products into impregnating compound,
ensures more uniform moisture removal and impregna-
tion of the semi-finished products. Impregnation of the
semi-finished products with wax-like substance ensures
high environmental characteristics of the finished mate-
rial.
[0038] Modified wood, "drevit", manufactured from var-
ious coniferous and broadleaf species has a uniform im-
pregnation and color from light hues to shades of black
(without the use of chemical dyes). It does not have
cracks and inner stress. It is also distinguished by the
high form stability that is a high quality indicator.
[0039] The density of the modified wood, "drevit", is
increased by two times, the hardness of coniferous spe-
cies is increased up to 150 %, and broadleaf species -
up to 127 %.
[0040] For example, the modified wood, "drevit", is ob-
tained by means of the suggested method, manufactured
from birch (impregnation is bees wax, modification tem-
perature is 220-230° C) has black and brown color, a
density of 1.2 kg/m3 and a hardness of up to 45 N/m2.
By appearance, it corresponds to black fumed oak, being
similar to more expensive kinds of wood.
[0041] The exact coupling sizes of parts made of wood
"drevit" remain within the tolerances in the case of am-
bient air humidity deviation from 12 to 100 %.
[0042] The time of manufacturing of modified wood
"drevit" from broadleaf species for semi-finished products
with a thickness of 50-100 mm is 10 minutes at a tem-
perature of 140° C (furthermore, the color is close to the
original), it takes approximately up to 1.5 hours at a tem-
perature of 220-230° C to obtain the "black oak" color.
[0043] The implementation of the claimed method with
the help of the device is explained by the drawing, Fig.
[0044] The device for implementation of the method of
obtaining modified wood "drevit" includes an impregna-
tion and drying chamber (1) equipped with a lid, (2) filled
with impregnating compound, (3) in which the semi-fin-
ished product (4) is placed, and an acoustic energy
source, (5) connected to the impregnation and drying
chamber (1). The impregnation and drying chamber (1)
is equipped with a heater (6) that ensures heating of the
impregnating compound up to a temperature of
140-230°C, and the lid (2) of the impregnation and drying
chamber (1) with a leak-proof design and is equipped
with at least one connecting pipe (7) connected to the
evacuation system as well as to inert gas filling system
(not shown in the drawing). The semi-finished  product
(4) is located in the impregnation and drying chamber (1)
in vertical position along the maximum dimension (l) and
the acoustic energy source (5) is connected to the im-
pregnation and drying chamber (1) from the lower end
(8). The lid (2) of the impregnation and drying chamber
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(1) is designed as a hollow chamber (9). Under the lid
(2) of the impregnation and drying chamber (1) there is
a mechanism (10) for a controlled load and removal of
the semi-finished product (4).
[0045] The device functions as follows:

The impregnation and drying chamber 1 is loaded
with impregnating compound (3) and hermetically
closed with a lid (2), in whose cavity (9) the semi-
finished product (4) is fixed on the mechanism
(10).The cavity (9) of the lid (2) via the nozzle (7) is
evacuated and filled with inert gas (argon). The im-
pregnating compound, (3) using the heater. (6) is
heated up to a temperature ranging from 140 to 230°
C. The semi-finished product (4) with the help of the
mechanism (10) is immersed into the impregnating
compound (3) and aged in accordance with the set
mode of the process. The acoustic energy from the
acoustic energy source (radiating element) (5) is
supplied from the side of the lower end (8) of the
impregnation and drying chamber (1) to the impreg-
nating compound (3) and the process is carried out.
Upon completion of the process, the semi-finished
product (4) is removed by means of the mechanism
(10) from the impregnating compound (3), being
placed in the volume (9) of the lid (2), the semi-fin-
ished product (4) cooling is carried out in inert gas
to a temperature that does not exceed 140°C (the
position of the semi-finished product (4) in the vol-
ume (9) is shown by the dotted line). After cooling of
the semi-finished product, (4) argon is removed from
the volume (9) through the nozzle (7), the lid (2) is
separated from the impregnation and drying cham-
ber (1), the finished material - modified wood "drevit"
is removed from the volume (9) of the lid (2) by means
of the mechanism (10).

[0046] The modified wood "drevit", manufactured by
means of the suggested invention has a uniform impreg-
nation. It is colored from light hues to shades of black
(without the use of chemical dyes), it has a density of 1.2
kg/m3 and no cracks and inner stress throughout the
whole volume, as well as high form stability, which is a
high quality indicator.

Industrial Applications

[0047] The suggested invention may be manufactured
from available materials and components on standard
equipment in industrial conditions. It may be widely used
in the field of woodworking, construction, furniture man-
ufacturing, decorative woodworking and artwork.
[0048] Though the present invention has been de-
scribed by examples of its implementation and the draw-
ing, the scope of the present invention is not limited to
these examples but is defined only by the invention for-
mula with consideration of possible equivalents.

Claims

1. The method of obtaining the modified wood that in-
cludes simultaneous drying, impregnation by means
of immersion of the semi-finished product into the
impregnating compound and its exposure to an
acoustic field is distinguished by the fact that the im-
mersion of the semi-finished product into the impreg-
nating compound, its subsequent removal, and at
least partial cooling shall be carried out in inert gas,
whose molecular weight is greater than the molec-
ular weight of oxygen. Prior to filling the area above
the surface of the impregnating compound with inert
gas, it shall be evacuated and the impregnating com-
pound shall be heated up to a temperature of
140-230° C before the immersion of the semi-fin-
ished product.

2. The method, described in paragraph 1, is distin-
guished by the fact that the process is carried out
with the semi-finished product placed in a vertical
position along the wood fiber.

3. The method, described in paragraph 1, is distin-
guished by the fact that the semi-finished product is
immersed into the impregnating compound partially.
At that, the upper part, the end of the semi-finished
product shall stay over the surface of the impregnat-
ing compound.

4. The method, described in paragraph 1, is distin-
guished by the fact that wax-like substances are
used as the impregnating compound.

5. The device for obtaining the modified wood that in-
cludes an impregnation and drying chamber,
equipped with a lid, filled with the impregnating com-
pound, in which the semi-finished product is placed,
to which an acoustic energy source  is connected,
is distinguished by the fact that the impregnation and
drying chamber is equipped with a heater that en-
sures heating of the impregnating compound up to
a temperature of 140-230° C, and the lid of the im-
pregnation and drying chamber has a leak-proof de-
sign and equipped with at least one connecting pipe,
connected with evacuation system, as well as with
inert gas filling system.

6. According to paragraph 5, the device is distinguished
by the fact that the impregnation and drying chamber
is designed with consideration of the possibility to
place the semi-finished product in a vertical position
along the maximum dimension of the semi-finished
product, and the acoustic energy source is connect-
ed to the impregnation and drying chamber from the
lower end side.

7. According to paragraph 5, the device is distinguished
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by the fact that the lid of the impregnation and drying
chamber is designed as a hollow chamber, whose
volume is at least equal to that of the impregnation
and drying chamber.

8. According to paragraph 5, the device is distinguished
by the fact that it is equipped with a mechanism of a
controlled load of the semi-finished product into the
impregnation and drying chamber and its removal
from the chamber.
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