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Description

Field of the Invention:

[0001] The present invention relates to a method for
defatting, coloring and drying wood. By the conventional
method for treating wood by defatting, drying and color-
ing and so forth, such parts of wood as cellulose, hemi-
cellulose and lignin, which compose its cell membranes,
can hardly be melted out in any way. If excess water in
wood were tried to be abruptly evaporated in a short
time, the shape of wood would be notably altered, so
that it became unsuitable to be processed into the des-
ignated wood products.
[0002] Therefore, it was only possible to perform this
treatment by drying wood, taking such a long time as
about one year and with care not to alter the shape of
wood. Enormous energy and time are expended for the
work of drying wood, so that the quantity of treatable
products is naturally limited. Such and other many prob-
lems have arisen. Lignin itself is a material which was
difficult to decompose or dissolve, its composition being
not chemically clarified. When coloring wood, the dye
permeates only to its thin surface layer.
[0003] Thus whether wood is dried by the sun's heat
or artificially, reducing the water content of wood to the
saturation point of fibers can relatively easily be done by
removing free water which is not confined in cells, but
the free water confined in the cell membranes, which
are tightly closed by lignin being a chemical component
with high molecular phenols as its basic component
material, can hardly be removed.
[0004] As a tree has been felled, the pore holes of the
false vessels and vessels of wood close, as if acting as
valves, whereby the free water is confined within them.
If the surface is abruptly dried, while drying wood, the
aforementioned pore holes of the false vessels and ves-
sels close, acting as valves, whereby movement of free
water content in lumens is stopped, bringing about a
state in which the moisture remaining in the lumens
does not evaporate, however high the temperature is
raised thereafter, a surface hardened state.
[0005] As above-described, the wood, after the parent
tree has been felled, performs the act of confining water
content in its cells and lumens by means of lignin.
Accordingly, its water content can hardly be evaporated
by drying by sun's heat or hot air, thus requiring long
time for its drying.
[0006] Heretofore, the techniques for subjecting wood
to special treatments for improvements in putrefaction
resistance, durability and design-ability, while maintain-
ing the proper properties of wood, are believed to be
well known. They include such techniques as appear in
Japanese Patent Laid-Open Nos. Sho 49-116204, 51-
136803 and 61-37402 and Japanese Patent Publication
No. Hei 1-38641.
[0007] A method for drying wood veneer with jets of a
pure superheated chlorinated aliphatic hydrocarbon sol-

vent which is heated to at least 100°C is described in
US-A-4 106 209. This process is perfomed in a housing
through which the veneer is continuously moved on an
endless belt.

[0008] A wood drying process wherein wood is sub-
jected to a saturated atmosphere of an inert organic
vapour like a halide at a high temperature and under a
low pressure is disclosed in US-A-2 273 039 and US-A-
2 435 219 as a CIP application of this patent discloses
a similar wood drying process, wherein the wood is sub-
jected to a highly heated vapor composition at a temper-
ature in the range of 118° to 250°C and containing not
less than 65% by weight of the organic vapour like the
halide and not more than 35% by weight of water
vapour. This water content, however, is not created by
mixing water and solvent and heating the mixture for
vaporization, but is rather acchieved in that only a
smaller portion of the vapor containing the water evapo-
rated from the wood is handled and reclaimed during
the drying operation.

Summary of the Invention:

[0009] The problem the present invention is to solve is
as above-described.
[0010] According to the present invention there is pro-
vided a wood treating method, comprising the following
steps: providing a mixture of methylene chloride solvent
and water, said water accounting for approximately 90%
of said mixture; heating said mixture at 100°C to 140°C,
preferably 100°C to 130°C, so that vapors of said meth-
ylene chloride solvent and said water are simultane-
ously generated; confining wood to be treated and said
vapors of said mixture in a pressure container which is
hermetically sealed; permeating said vapors of said
mixture into cells of said wood; and melting oil and fat
contents in cell membranes of said cells by said vapors
thereby creating perforations in said cell membranes.
[0011] Preferred embodiments of this method are
defined in the sub-claims.
[0012] By creating the perforations in the cell mem-
branes fleeing to outside of the free water confined
within through said perforations of the cells and the pore
hole valve parts is facilitated.
[0013] The perforations of the cells and the collapse
of the valve action of the pore holes permit fine mole-
cules of a dye to easily penetrate into the cell mem-
branes, thereby enabling easy coloration deep into the
interior of wood.
[0014] In a preferred embodiment of the wood treating
method the wood is repeatedly subjected to compres-
sion by heating and decompression by cooling, thereby
promoting the melting of the oil and fat components of
the wood in the wood treating process.
[0015] The wood treating method further comprises
drying the treated wood.
[0016] The wood treating method still further com-
prises coloring wood by permeating a fine grained dye
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thereinto.

Brief Description of the Drawings:

[0017]

FIG. 1 is a front sectional view of a treating appara-
tus for use in exercising the wood treating method
of this invention;
FIG. 2 is a plan view of the treating apparatus with
its top cover removed for use in exercising the wood
treating method of this invention;
FIG. 3 is a schematic sectional view of the treating
apparatus far use in exercising the wood treating
method of this invention, showing its preparation for
the treating work by use thereof;
FIG. 4 is a schematic sectional view of the treating
apparatus for use in exercising the wood treating
method of this invention, showing the treating work
by use thereof;
FIG. 5 is a schematic sectional view of the treating
apparatus for use in exercising the wood treating
method of this invention, showing the treating work
by use thereof; and
FIG. 6 is a schematic sectional view of the treating
apparatus for use in exercising the wood treating
method of this invention after accomplishment of
the treating work by use thereof.

Description of a Preferred Embodiment:

[0018] In reference to FIGS. 1 and 2, the composition
of the treating apparatus for use in exercising the treat-
ing method of this invention is described. A wood treat-
ing pressure container A is made of stainless steel and
is composed of a cylindrical body 1 and a dome shaped
top cover 2 placed thereon, said done shaped top cover
2 being mounted on the body 1 by screwing a plurality of
closing bolts 3 into a plurality of bolt holes 1e, 1e, ... of a
flange 1d located at the top of the body 1, and further
the inside of the body 1 being composed of 3 compart-
ments of a solvent tank 1a, a treating chamber 1b and a
cooling chamber 1c.
[0019] In the following a wood treating process
employing methylene chloride solvent at a low tempera-
ture of 40°C is described. Although this process is not
covered by the present invention it serves to explain cer-
tain principles and effects of the process of the present
invention, which different from this explanatory process
employs a mixture of methylene chloride solvent and
water, said water accounting for approximately 90% of
the mixture, and in which the mixture is heated at 100°C
to 140°C.
[0020] The aforementioned solvent tank 1a is, as
shown in FIGS. 1 and 2, arranged under a floor of the
body 1 and is fully filled with a methylene chloride sol-
vent B, being a chlorine base organic solvent for clean-
ing by vapor-defatting. As other organic solvents than

methylene chloride (CH2Cl2) for cleaning by vapor-
defatting, there are available trichloroethylene
(CHCl=CCl2), perchloroethylene (CCl2=CCl2), 1,1,1-
trichloroethane (CH3CCl3) and flon 113 (CCl2FCClF2).
In this embodiment, the methylene chloride (CH2Cl2)
solvent B is used. A heat supply pipe 4 for heating said
methylene chloride solvent B to boil is arranged from
outside the tank for uniformly warming the whole of the
tank interior. Besides, there are respectively connected
to the solvent tank 1a a solvent return pipe 6 for return-
ing into the solvent tank 1a the methylene chloride sol-
vent B, which has been recovered by distillation at the
cooling chamber 1c and then refined in a water separa-
tor 5, and a solvent drain pipe 8 for draining the methyl-
ene chloride solvent B out of the solvent tank 1a after
accomplishment of the first half of the treating opera-
tion, to store it in a solvent storage tank 7.

[0021] The aforementioned solvent tank 1a and the
treating chamber 1b are partitioned by a drain-board
floor 9. Inside said treating chamber 1b, the vapor of the
methylene chloride solvent B which has been heated to
boil at such a low temperature as about 40°C in the sol-
vent tank 1a is accumulated, forming a solvent vapor
layer C of methylene chloride. During the treating oper-
ation, a highly ventilative wood transport container 11
holding wood blocks 10 to be treated is mounted on the
drainboard floor 9 of the treating chamber 1b. The meth-
ylene chloride (CH2Cl2) solvent B, which boils at about
40°C, may be readily vaporized and this vapor has the
effect of defatting the oil and fat components of wood.
[0022] The cooling chamber 1c provided in such a way
as to form a border D between air/vapor over the afore-
mentioned treating chamber 1b is designed to recover
by distillation the excess solvent vapor which has come
up from the treating chamber 1b. It is so composed that
with the temperature of said cooling chamber 1c always
preset not higher than 40°C, the B.P. of the methylene
chloride solvent B, by means of cooling water 12, the
vapor of the methylene chloride (CH2Cl2) solvent B
coming up from the treating chamber 1b condenses
there, accumulates in a condensate and water receiving
trough 13, is then fed through a condensate pipe to a
water separator installed on one side of the body 1, to
be refined, and returned to the solvent tank 1a.
[0023] Referring to FIGS. 3 to 6, the treating work is
described hereunder: First, as shown in FIG. 3, a wood
transport container 11 holding the wood blocks 10 to be
treated is carried in by a crane 16, to be mounted on the
drainboard floor 9 inside the apparatus body 1 in the
state of the cover 2 of the wood treating pressure con-
tainer A being taken off.
[0024] Then as shown in FIG. 4, the top cover 2 is
screw-fitted to the body by closing bolts, 3, 3, ..., to her-
metically seal the interior of the wood treating pressure
container A. As the power switch for the heat supply
pipe 4 is turned ON, the heat from the source goes on
being transmitted to the whole of the heat supply pipe
interior, whereby the methylene chloride solvent B
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inside the solvent tank 1a is heated to boil, forming a
solvent vapor layer C. Then the solvent vapor infiltrates
into the interior of the wood blocks 10 to be treated in
the wood transport container 11, which are in the state
of being left in said solvent vapor layer C. Then the free
water not confined is thereby expelled out and the vapor
melts the lignin which firmly blocks the cellulose and
hemicellulose composing the cells of wood. This treat-
ment work is continued for several hours. Then not only
is the power switch for the heat supply pipe 4 turned
OFF, but the methylene chloride solvent B inside the
solvent tank 1a, which is no longer necessary for the lat-
ter half of the treatment work, is totally transferred into
the solvent storage tank 7.

[0025] By the above-mentioned treatment, works are
done of expelling the unconfined free water which is
contained in the wood blocks to be treated 10 and of
melting its oil and fat components, whereby the oil and
fat components of wood are eluted by the methylene
chloride (CH2Cl2) solvent B, together with its water con-
tent. As this defatting treatment has been accom-
plished, the oil and fat parts in the wood are dissolved
out, bringing the wood into a state of its cells being per-
forated and the pore hole valves being broken down.
Next comes the work of reducing the water content to a
predetermined value, as shown in FIG. 5.
[0026] In this operating example, the water content is
reduced by hot air drying, but this may be done by sun's
heat. In the case of hot air drying, the drying work of
driving the water content out of the interior of the wood
by means of hot air is carried out.
[0027] This drying work expells the solvent vapor
which has infiltrated into the interior of the wood blocks
10 to be treated and drives out the confined free water
through the perforated cells after oils and fats have been
melted out and the pore hole valve parts of the false
vessels and vessels. For this purpose, a hot air feed
pipe 15 located on the top cover 2 is opened, to feed hot
air into the interior of the wood treating pressure con-
tainer A. By said hot air, the solvent and water content,
which have infiltrated into the interior of the wood blocks
10 to be treated, are evaporated and the free water,
which has been confined inside the cells and in the false
vessels and vessels, is also evaporated. By continuing
this work for several hours, the solvent of methylene
chloride and the confined free water can be completely
evaporated from the interior of the treated wood blocks
10.
[0028] Upon completion of all treating works, the
dome shaped top cover 2 is again opened, as shown in
FIG. 6, and then the wood transport container 11 is car-
ried out of the wood treating pressure container A by
means of a crane 16.
[0029] During the treating operation, as shown in FIG.
4, the solvent storage tank 7 is brought upward, to hold
equal the level of the methylene chloride solvent B in the
solvent tank 1a and the solvent storage tank 7, and
upon completion of the first half of the treatment work,

the solvent storage tank 7 is brought downward, to facil-
itate recovery of the methylene chloride solvent B in the
solvent tank 1a. Then the solvent is recovered through a
solvent drawing out pipe 8.

[0030] By this wood treating work, the wood is defat-
ted by the methylene chloride solvent B, the tough lignin
in the cell structure is melted, thereby perforating the
cell membranes, and the pore hole valves of the false
vessels and vessels are broken down. In that way the
process of driving out the confined free water through
said perforations and pore hole valves is facilitated.
Thereafter, the coloring of the wood is made by infiltrat-
ing a fine grained dye through these perforations and
pore holes. By the usual coloring method, the dye failed
to penetrate into the interior of the wood because of its
cells being firmly bound by lignin. In the method as
above-described, the methylene chloride solvent B
melts out the tough lignin in the cell structure and under-
mines the pore holes' valve action, to bring about a state
which ensures easy fleeing of the confined water
through said perforations and the pore hole valves,
thereby enabling coloring the wood with the same dye
deep into its interior. The coloring operation with said
dye may be performed by dipping in a dye bath the
wood blocks which have been subjected to the defatting
treatment, but it may also be permeated as a vapor, as
above-described, with the fine grains of the dye mixed
with the methylene chloride solvent B.
[0031] In the wood treating pressure container A of
this invention, safety valves 17 aid 18 are provided
respectively on the top cover 2 and the solvent tank 1a,
so that should an abnormal pressure develop in the
interior of the wood treating pressure container A during
the treating work, they would open to reduce the pres-
sure, thereby keeping its inside pressure always con-
stant. Besides, the methylene chloride solvent B and the
wood blocks 10 to be treated are hermetically sealed in
the interior of the wood treating pressure container A
and heated by a heat supply pipe 4 or otherwise heated
by some heat source from outside, thereby to vaporize
the methylene chloride solvent B at a rate of about 6
kg/cm2. The supply of heat to the heat supply pipe 4 is
suspended about 1 hour later, to return the methylene
chloride solvent B to its aqueous solution and the pres-
sure is lowered to about the atmospheric pressure. The
operation of compression by heating 1 hr later and
decompression by cooling 1 hr later is repeated several
times, whereby the defatting treatment by the vapor of
the methylene chloride solvent B may be further pro-
moted.
[0032] When the methylene chloride solvent B only is
put in the solvent tank 1a inside the wood treating pres-
sure container A and evaporated by heating, it may be
vaporized at about 40°C, but because the surfaces of
the wood blocks to be treated 10 are hardened at the ini-
tial period of the wood treatment, there arises a situa-
tion of penetration of methylene chloride solvent B into
the cells being thwarted. To counter this situation,
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according to the method of the invention, mixing about
90 % of water with the methylene chloride solvent in the
solvent tank 1a and then heating this mixture to 100 -
140°C, thereby explosively vaporizing water and the
methylene chloride solvent B, is effective.

[0033] Thus by mixing steam and vapor of methylene
chloride and permeating the mixture into the wood
blocks 10 to be treated, the cells of said surfaces of the
wood blocks 10 to be treated are opened and through
the openings, the vapor of the methylene chloride sol-
vent B is permeated, whereby the effect of promoting
the defatting treatment is achieved. When the wood
block 10 to be treated, after defatted by the methylene
chloride solvent B, are dried, using hot air, their water
content goes down to the equilibrium value in several
hours, but even by drying them with sun's heat, it takes
only about 2 weeks to reduce the water content to the
equilibrium value.
[0034] As the defatting work of wood has ended with
use of the methylene chloride (CH2Cl2) solvent and
water, the methylene chloride (CH2Cl2) solvent and
water again return to liquid, but besides them, the oil
and fat contents in the wood also remain in this liquid in
a separated state. Accordingly, the liquid is in the state
of being separated in 3 layers of water, oil and fat com-
ponents and methylene chloride. Then the oil and fat
components of wood may be physically separated, from
which to obtain a natural resin material.
[0035] Since the present invention is composed as
hereabove described, following effects are achieved:
The vapor of the methylene chloride (CH2Cl2) solvent B,
a chlorine base organic solvent for cleaning by vapor-
defatting, acts on the oil and fat components of wood, to
defat and melt them, thereby partly perforating the cells
of wood which are containing cell water and breaking
down the pore hole valves of the false vessels and ves-
sels. In this way, fleeing of the free water contained
therein which was hitherto difficult to extract and con-
versely penetration of dye are facilitated. Accordingly,
this method drastically retrenches the wood treating
time from one year unit to several days unit, as com-
pared with the conventional method, thus enabling large
amount of wood to be treated with enormous savings in
time and energy.
[0036] The wood after treated, as compared with that
before treated, has a volume that has been expanded,
rather than shrunk, and its strength not reduced at all.
[0037] The methylene chloride solvent, a chlorine
base organic solvent for cleaning by vapor-defatting
which is used for large cutback on the treatment time is
a highly safe chlorine base solvent which does not
injure wood and moreover has such a low B.P. as 40oC,
so that even when feeding hot air into the interior of the
wood treating apparatus as a finishing step of the treat-
ment work or when recovering it by distillation, the time
and energy may be saved.
[0038] According to this invention, a fine grained dye
is mixed with methylene chloride or loaded on the gas of

methylene chloride, for said fine grained dye to be car-
ried into the cells of wood. In this way, it has become
possible to obtain a wood with a nearly uniform grain
color. In the conventional coloring method, wood is
colored by dipping in a bath of a molten dye, but the
cell's defence is firm, with the wood's lignin remaining
unmelted, thus permitting the dye to penetrate only to
the surface, resulting in this colored layer. Therefore, if
the surface of the wood was shaved or otherwise
removed, the colored layer was stripped, exposing the
former wood grain deprived of the effect of coloration.
However, when as in the method of this invention, the
wood is dyed, after defatting it, the coloration can be
made deeper by letting the fine grained dye penetrate
into the cells, thereby enabling the colored layer to be
left unremoved, even if the surface is shaved.

[0039] In this invention, "wood" contains "chip" for pulp
industry.

Claims

1. A wood treating method, comprising the following
steps: providing a mixture of methylene chloride
solvent and water, said water accounting for
approximately 90% of said mixture;

heating said mixture at 100°C to 140°C, prefer-
ably 100°C to 130°C, so that vapors of said
methylene chloride solvent and said water are
simultaneously generated;
confining wood to be treated and said vapors of
said mixture in a pressure container which is
hermetically sealed;
permeating said vapors of said mixture into
cells of said wood; and
melting oil and fat contents in cell membranes
of said cells by said vapors thereby creating
perforations in said cell membranes.

2. A wood treating method as defined in claim 1 fur-
ther including the step of:

repeatedly subjecting said wood to be treated
to compressed vapors of said mixture and
decompressed vapors of said mixture, wherein
said repeatedly subjecting process comprises:
heating the mixture of said water and said
methylene chloride to 100°C to 140°C thereby
increasing the pressure of said vapors of said
mixture to create said compressed vapors of
said mixture;
suspending the operation of heating said mix-
ture to create said decompressed vapors of
said mixture.

3. A wood treating method as defined in claim 1 or 2
further including the step of drying the wood which
has been treated.
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4. A wood treating method as defined in claim 1 or 2
further including the step of coloring the wood
which has been treated by permeating a fine
grained dye into the wood.

Patentansprüche

1. Holzbehandlungsverfahren mit folgenden Schritten:

Bereitstellen einer Mischung aus Methylen-
chlorid-Lösemittel und Wasser, wobei der Was-
seranteil etwa 90% der Mischung beträgt,
Erwärmen der Mischung auf 100°C bis 140°C,
vorzugsweise 100°C bis 130°C, so daß
Dämpfe des Methylenchlorid-Lösemittels und
des Wassers gleichzeitig erzeugt werden,
Einschließen von zu behandelndem Holz und
der Dämpfe der Mischung in einem Druckbe-
hälter, der hermetisch abgedichtet ist,
Eindringenlassen der Dämpfe der Mischung in
die Zellen des Holzes,
Schmelzen von in Zellmembranen der Zellen
enthaltenem Öl und Fett durch die Dämpfe,
wodurch Perforationen in den Zellmembranen
erzeugt werden.

2. Holzbehandlungsverfahren gemäß Anspruch 1, fer-
ner mit folgendem Schritt:

wiederholtes Aussetzen des zu behandelnden
Holzes komprimierten Dämpfen der Mischung
und dekomprimierten Dämpfen der Mischung,
wobei das wiederholte Aussetzen umfaßt:
Erwärmen der Mischung des Wassers und des
Methylenchlorids auf 100°C bis 140°C,
wodurch der Druck der Dämpfe der Mischung
erhöht wird, um die komprimierten Dämpfe der
Mischung zu erzeugen,
Suspendieren des Vorgangs des Erwärmens
der Mischung, um die dekomprimierten
Dämpfe der Mischung zu erzeugen.

3. Holzbehandlungsverfahren gemäß Anspruch 1
oder 2, ferner mit dem Schritt des Trocknens des
behandelten Holzes.

4. Holzbehandlungsverfahren gemäß Anspruch 1
oder 2, ferner mit dem Schritt des Färbens des
behandelten Holzes durch Eindringenlassen eines
feingekörnten Farbstoffs in das Holz.

Revendications

1. Procédé de traitement du bois, comprenant les éta-
pes suivantes :

fournir un mélange du solvant chlorure de
méthylène et d'eau, ladite eau représentant

approximativement 90% dudit mélange ;

chauffer ledit mélange à de 100°C à 140°C, de
préférence de 100°C à 130°C, de sorte que
des vapeurs dudit solvant chlorure de méthy-
lène et de ladite eau soient générées simulta-
nément ;
confiner le bois à traiter et lesdites vapeurs
dudit mélange dans un conteneur sous pres-
sion qui est hermétiquement fermé ;
faire pénétrer lesdites vapeurs dudit mélange
dans des cellules dudit bois ; et
faire fondre les contenus en huiles et en grais-
ses présents dans les membranes cellulaires
desdites cellules, par lesdites vapeurs, en
créant ainsi des perforations dans lesdites
membranes cellulaires.

2. Procédé de traitement du bois tel que défini dans la
revendication 1, incluant en outre l'étape consistant
à :

soumettre de façon répétée ledit bois à traiter,
à des vapeurs comprimées dudit mélange et à
des vapeurs détendues dudit mélange, dans
lequel ledit procédé consistant à soumettre de
manière répétée comprend :
la chauffage du mélange de ladite eau et dudit
chlorure de méthylène à de 100°C à 140°C, en
augmentant ainsi la pression desdites vapeurs
dudit mélange pour créer lesdites vapeurs
comprimées dudit mélange ;
la suspension de l'opération de chauffage dudit
mélange, pour créer lesdites vapeurs déten-
dues dudit mélange.

3. Procédé de traitement du bois tel que défini dans la
revendication 1 ou 2, incluant en outre l'étape de
séchage du bois qui a été traité.

4. Procédé de traitement du bois tel que défini dans la
revendication 1 ou 2, incluant en outre l'étape de
coloration du bois qui a été traité en faisant pénétrer
un colorant à grains fins dans le bois.
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