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This invention relates to the chemical season-
ing of wood, and particularly to the chemical
seasoning of moisture-containing wood by treat-
ment thereof with urea. '

In the lumber industry, one of the most ser'-

ous problems has been that of checking and crack-

ing of moisture-containing wood during its stor-
age and drying after cutting. This checking
and cracking of wood is due, primarily, to the
shrinksge resulting from drying of the outer
area or portions of moisture-containing wood at
& more rapld rate than the interior portion. As
a consequences of this uneven shrinkage, surface
.-straing and stresses are set up which cause ex-
tensive cracking, checking or splitting of the
moisture-contaning wood, being most apparent
at the ends and along the surface of the mois-
ture-containing wood in the central portions of
the flat grain cut. :

It has heretofore been proposed, in order to
overcome the above described cracking and
checking during seasoning, t¢ apply various hy-
groscoplic salts to the melsture-contsining wood
undergolng seasoning., This tends to prevent
the outermost portions of the wood fromr drying
and cracking while the innermost portions are
still laden with moisture. The most successful
chemical proposed for wood seasoning is ures,
which provides & steble, hygroscopic, non-cor-
rosive substance, ideally sulted for the purpose.
‘The geners] procedure for employing urea in the
treatment of lumber is deseribed by J. F. T,
"Berliner in the publication “Mechanical Engi-
ngering” for March 1942 at page 18i. The bib-
liography there appended further describes the
state of the art. -

The prineipal difficulty in the use of ures for
chemical wood seasoning has been the difficulty
in securing & simple, low cost method for apply-
ing @ sufficiently high concentration of ures te
the surface of the wood undergolng seasoning.
One method in common use has been to apply
the s0lid urea ¢rystals by hand or with a sccop
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or s trowel to the uppermost surfaces of the -

" molsture-containing wood undergoing seasoning.
It i3 obvious that this represents a tedious and
laborious method of applying the urea,

Another method has been to make up & con-.
centrated agueous solution of urea in water and
there.fter to soak the molsture-containing wood
to be seasoned in this treatment bath until the
wood has taken up a sufficient quantity of ures
for proper chemical seasoning. When, how-
ever, the moisture-containing wood is placed to
soak in the urea solution, an enormous invest-.
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ment of money is tied up in the very large tanks .
necessary to treat any considerable cepacity of
moisture-containing. wood. One Iumber mill
has employed tanks of 88’ x 1¢' x 9’, requiring
from 20 to 30 tons of ures in the initial make-up
solution. Aside from the high cost of the tanks,
the handling charges likewise become excessive
when extended soaking treatments are empioyed.

A third method which has been attempted for
applying the ures t6 the moisture-containing
wood to be seasoned is that of dipping the mois-
ture-containing wood into a comparatively small
vank of urea solution, thereafter withdrawz
and stacking up the wood so dipped. ¥How. &,
urea solutions in all’ concentrations up to thet
saturated in water at 85° C. (containing 146
grams urea dissolved in 100 grams water) have
a lower viscosity than a 50-50 ethyl alcohol-
water solution, and the very low viscosity of the
urea solution results in & rapid and nearly com-
plete drainage of the urea solution applied to the.
molsture-containing wood, allowing only & very
small amount of urea to be retained on that
surface, As the thickness of the wood being
seasoned is increased, it is apparent that the
difficulties inherent in & dipping process or &
spraying process for applying the urea solution
are muliiplied, since thick wood requires &
greater amount of urea for proper chemical sea-~
soning and presents proportionately less surface
on which to apply the uresa. Thus, prior to the
present invention, the ‘chemical seasoning of
moisture-containing - wood, especially in the
larger sizes, required that the urea be spread
on dry by hand, or that the wood be soaked for
long periods of time in a concentrated ures golue
tien, in order to secure & sufiiciently heavy ap-
plication or absorption of urea.

" Accordingly, it 1s an object of the present in-

vention to provide a method and means for in-
creasing the quantity of urea retalned upon
molsture-containing wood in a chemical season-
{ng process when the urea is applied by brush-
fng, spreying - or relatively rapid dipping in @
urea bath. Another object of this invention is
to chemically season moisture-containing wooed

by applying to the surface thereof & controlied

amount of urea. It i3 another object of this
invention to obviate the necessity for long goak-
ing treatments in the chemical seasoning of
moisture-containing wood with. ures. A still
further object of the invention i3 to eliminafe -
the necessity for hand -application of solid crys-

“talline ures to.moisture-containing wood in

chemical seasoning processes. Vet another ob-
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-Ject of the invention is to precisely control the
amount of urea retained upon moisture-con-
taining wood to which a urea solution has been
applied. Still g further object is to provide
methods and means for permitting moisture-
containing wood having a thick, cross-sectional
-area to be chemically reasoned by urea treat-
ment by means of a quick dip method or a paint-
ing, brushing, or spraying method for applying
the urea solutipn. Another object is to provide
a desirable composition for “end-sealing” mois-
ture-containing timber, whereby end-checking,
cracking and honeycombing is inhibited. An-

other object is to prepare urea solutions having

any desired viscosity ranging from labile liquids
to viscous jell-like pastes. Other objects and
advantages of the invention will be apparent
hereinafter.

These objects are accomplished by this inven-
tion wherein moisture-containing wood is chem-
ically seasoned by treating the wood with a urea
solution, the viscosity of which has been in-
creased to & predetermined value by admix-
ture therewith of an organic thickening agent.

By controlled thickening or increasing the
viscosity of the urea solution with a thickening
agent, and using the thickened solution thus
prepared to surface-treat moisture-containing
wood, the quantity of urea applied to the mois-
ture-containing wood undergoing chemical sea-
soning can be precisely controlled. For any va-
riety or size of moisture-containing wood to be
seasoned, it is only necessary to increase the
viscosity of the urea treatment solution, by ad-
dition of a suitable quantity of thickening agent,
to such an extent that the moisture-containing
wood will retain upon its surface enough urea
to insure protection against subsequent season-
ing degrade. Thus, the thickened urea solution
may be applied to the wood by a relatively rapid
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Powdered Starch,” is employed to thicken the
urea solution.

The aqueous urea solution employed is at least
35% by weight urea, based on the total solu-
tion. More concentrated urea solutions, such as
40%-60%. urea -are preferred, and saturated
aqueous urea solution can be employed.

In preparing the starch-modified urea solu-
tion, it has been found that from about O. 5% to
about 5.0% starch, based on total welght of so-
lution, provides a suitably increased viscosity
for the urea solution. Preferably, the starch is
utilized within the more restricted range of from
about 1.0% to about 3.0% starch, based upon
the total weight of the urea solution. The starch
is utilized in an amount sufficient to secure the
desired viscosity in the final urea solution.

The following examples, in which parts and

‘proportions are by weight unless otherwise des-

ignated, illustrate the practice of the inven-
tion without, however, limiting it thereto:
Ezample 1.—A green cypress block measuring
3"” x 6”7 x 6” was dipped for 10 seconds in a
50% aqueous urea solution containing 1.25%
corn starch. The green cypress absorbed 38 lbs.
urea per 1000 sq. ft. Subsequent drying at 100°
F. and 60% relative humidity produced a well-
seasoned cypress block free from surface checks
and honeycomb. When the same operation was
carried out in the absence of starch, only 13

. lbs. of urea per 1000 sq. ft. was absorbed, and
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dipping of the wood into the urea solution suit-

ably thickened, or by brushing, painting, spray-
ing, or otherwise applying the thickened urea
solution to the wood to be seasoned.

In general, the urea solution is thickened to
such an extent that the viscosity thereof as
measured by the “Parlin cup method” (described
in Gardner’s “Physical and Chemical Examina-
tion of Paints, Varnishes, Lacquers and Colors,”
9th edition, page 224 (1939)),
within the range of aboui 0.4 minute to about
8.0 minutes employing a #7 cup. Preferably, the
viscosity of the thickened urea solution is main-
tained within the more restricted"range of from
about 0.5 minute to about 3.0 minutds (#7 Par-
lin cup). Any thickening agent which will in-
crease the viscosity of the urea solution with-
out adversely affecting the wood undergoing
treatment may be used. In general, satisfac-
tory organic thickeners are satisfactory, such as
starches, gelatin, glue, polyvinyl alcohol, par-
tially hydrolyzed polyvinyl acetate, gum arabic,
tragacanth, locust bean gum, alginates, water-
" soluble cellulose ethers, highly polymerized
ethylene oxide, soybean proteins and glycol poly-
formals. Preferably, starch is employed as the
organic thickener, Suitable starches include-
corn starch, potato starch, tapioca starch, barley
starch, rice starch, and the like. Of the starches,
the preferred starch is corn starch,-since it is
inexpensive; relatively uniform, and readily ob.-
tainable. Preferably, a “thick-boiling” corn
starch, (separated from the corn kernel by
physical means only) such as the grades known

is maintained -
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to the trades as “Pearl Starch” or “Pure Food 75

subsequent drying produced severe surface
checking and end honeycomb, as well as end-
check. .

Example 2—The absorptmn on 3" x 6" x 6"
green cypress blocks in a 10-second dip in 50%
urea -solution at room temperatures, employ-
ing com starch, is shown by the following table:

Tabie I
Pounds of
Per cont
urea per

starch | 1600 8q. ft.

0 18

1 21

1.7 38

2 5

In the seasoning of moisture-containing wood
by surface-treating with starch-thickened aque-
ous urea, the amount of urea adhering to the
woed In a dipping process is a function of the
increased viscosity produced by the starch added.
The following table shows the influence of starch
on the viscosities of 50% urea solutions and 40%
urea solutions. The viscosity determinations
were made by adding corn starch to water at 60°
F., stirring, then adding the urea, then heating
to 90° F. with stirring. Other methods of pre-
paring the solutions can, however, be used.

TABLE II
Aqueous starch-urea solutions

Parlin #7 cup vis-

cosities (minutes)

Test Urea Starch

90°F. | -‘70°F.
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Differéent types or moisture-containing wood

such ag oak, Douglas fir, cypress, and the like -

require variously differing amounts of urea in
their chemical seasoning. However, a simple
test will serve to indicate the exact amount of
starch or other thickener required to produce &
urea solution of a viscosity which will give the de-
sired urea dosage on the wood. Thus, it has been
found in the chemical seasoning of cypress, that
_green boards of less than 6’/ in thickness, side
cut, require approximately 40 lbs. of urea per
1000 board feet. A simple trial of 50% aqueous
ures thickened with starch showed that a vis-
cosity within the range of 0.6 to 0.7 minute, as
measured by the Parlin #7 cup method, pro-
vided the required urea dosage. Employing a
509, agueous ures solution, it required about 2%
starch, derived from corn, to thicken the urea
solution to the required viscosity, which in turn
resulted in a suitable deposition of urea. In like
manner, the amount of any starch required to
produce & pre-determined viscosity in the urea
solution which in turn will produce the required
urea absorption by the moisture-containing wood
to be chemically seasoned, can be determined by
a simple trial.

Although corn starch is the preferred thick-
ener or viscosity-increasing agent by reason of
the ready obtainability, uniformity, and espe-
cially the low cost thereof, other starches may
be used as before explained, and may be some-
what more effective than corn starch in increas-
ing the viscosity of the urea solution.

The urea solution thickened with some agents
tends to increase somewhat in viscosity upon
ageing. In normal practice, however, the urea
solution is applied as soon as it is prepared.

In order to secure & suitable viscosity, result-
ing in a high absorption of urea upon the mois-

ture-containing wood to be seasoned, it is gen---

erally preferred to use a concentrated aqueous
urea solution employing the minimum amount of
starch to secure the desired viscosity rather than
to employ a less concentrated ures solution to-
gether with a large amount of starch, because
with concentrated ureg solutions and low starch
content the viscosity change resulting from a
small change in starch concentration is lower
than when a weaker urea solution plus a strong
starch solution is used.

The temperature at which the starch-thick-

ened urea is applied to the moisture-containing
- wood to be seasoned influences the viscosity to
"an appreciable extent with starch concentrations
exceeding 1.25%. Within the temperature range
of 60° F. to 80°F., the change in viscosity is in-
versely proportional to the temperature, that is,
when the temperature is decreased from 90° ¥,
to 60° F., the viscosity increases approximately
20%. Therefore, to secure best results in pre-
cisely controlling the ures applied to any mois-
ture-containing wood being seasoned, the urea
solution should be thickened with such a quan-
tity of starch that the viscosity is suitable for
applying the proper amount of urea at the tem-
perature at which the application is to be car-
ried out. Temperature control offers however,
an effective means of regulating the urea dosage
applied to the wood.

Asg previously stated, many varying substances
may be used to Increase the viscosity of the
urea solution. However, starch is preferred, be-
cause the starch cooperates in a surprisingly
efficient manner with the urea to thicken the
urea solution. The urea solution cooperates with

—
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the starch to gelatinize and swell the starch
which in turn greatly increases the viscosity of
the urea solution ina unique and eficient man-
ner.

Another advantage of -starch in this invention
is that the urea selectively migrates into the -
moisture-containing wood being seasoned, while
the starch does not penetrate the wood surface,
but remains as an exterior coating. Further-
more, the starch-urea solution is very resistant
to. attack by molds and other fungi, and even
protects the moisture-containing wood from at-
tack by fungi to a great extent during season-
ing.

The urea solutions thickened with starch or
other thickeners in accordance with this inven-

_tion are especially suitable as “end-sealers” for
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moisture-containing wood being seasoned. For
example, the urea-starch solution is applied to
the cut ends of the moisture-containing timber.

" The usual end-checking, honeycombing, cracking
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and splitting during the ensuing seasoning are
entirely prevented. )
In the large-scale preparation of starch-thick-
ened urea solutions, it has been found preferable
to first dissolve the urea in water, employing such
heating as is necessary to supply the heat of solu-.
tion, then to cool the urea solution and add the
starch (Pearl or Pure Food Powdered Corn
Starch). This procedure avoids degradation of :
the starch which may occur if the agueous starch
solution is heated with subsequently added urea.
Although the invention has been particularly
described with reference to the chemical season-
ing of wood, it will be apparent that the concen-
trated aqueous urea solutions of increased viscos-
ity described herein are potentially useful in

- many arts, such as protein solvents, textile treat-
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ment, ruminant nutrition, ‘and others too nu-
merous to detail at length. '

The invention can. be utilized to season any
variety of moisture-containing wood, such as oak,
Douglas fir, walnut, cypress, cherry, spruce, and
the like. Starch-thickened urea in accordance
with this invention can be used to end-seal the
above and other va.rletles of moisture-containing
wood.

Varlous changes may be made in the detalled
practice of the invention without departing from
the spirit and scope thereof.

What is claimed is:.

1. In a process for chemically seasomng mos--
ture-containing wood involving application there-
to of a urea solution, the method .of increasing
the quantity of urea retained on the wood which
comprises treating the wood with a jellified aque-
ous solution of urea.

2. In a process for chemically seasoning mois-
ture-containing wood involving application there-
to of a ures solution, the method of increasing
the quantity of urea retained on the wood which
comprises incorporating starch with the uresa so-

- lution, and thereafter applying the thus-modified
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urea solution to the wood to be treated. .
3. In a process for chemically seasoning mois-

" ture-containing wood involving application there-

to of & urea solution, the method which comprises
applying to such wood a concentrated aqueous
urea solution containing 0.5 to 5.0% starch based
on total weight of the. solution then drying the
thus-treated wood. ’
4, In a process for chemically seasoning mois-
ture-containing wood involving application there-
to of a urea.solution, the method which com-
prises applying to such wood a concentrated urea
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solution, and thereafter applying the thus-modi-
fled urea solution containing 1.0 to 3.0% starch,
based on tofal weight of solution, and then dry-
ing the thus-treated wood.

5. In a process for chemically seasoning mois-
ture-containing wood, Involving application
thereto of a urea solution, the steps which com-
prise dipping the wood into an agueous urea solu-
tion containing a predetermined amount of starch
sufficient to bring the viscosity of the said solu-
tion to not less than 0.5 minute (Parlin #7 cup),
allowing the wood to remain in the said solution
for 5-30 seconds, and withdrawing the wood to-
gether with adhering urea-starch solution.

6. A wood-seasoning process which comprises
surface-treating moisture-containing woed with
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aqueous urea-starch solution having a viscosity
between ahout 0.5 minute-5.0 minutes (Parlin #7
cup), and a urea content of at least 35% based
on total weight of solution, and then drying the
thus treated wood.

7. Moisture-containing lumber end-sealed with
urea-starch solution.

8. Moisture-containing wood surface-ireated
with urea-starch solution. .

9. As a composition for the chemical seasoning .
of wood & viscous, jell-like paste comprising a
concentrated agueous solution containing 35 to
60% urea thickened with not more than 5% by

- weight of starch.

15

JULIUS FREDERICK THOMAS BERLINER.



