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The invention relates to artificial resins and is
deseribed more particularly in connection with
artificial resins of aldehydo-phenolic nature.

It Is known that reslnous products in course
of thelr manufacture pass through three differ-
ent stages:

The first stage, state A, which follows immedi-
ately the condensation of reacting substances
corresponds to a8 viscous fiuld formed by a col-
loidal aquecus solution of resin. This first stage
Is extremely unstable and tends to be converied
Into a second stage, state B, corresponding to a
s0lld substance soluble in organic solvents, name-
ly in alcohol.

The third stage, state C, which corresponds to
a final and solid form of artificial resin, is ob-
talned by subjecting the second stage to simul-
taneous actlon of heat and pressure,

One object of the Invention 1s to ellminate the
difficulties encountered in the manufacture of
artificial resins due to the impossibility of stop-
plng the reaction of condensation when said re-
action has been primed, i, e. to stabllise the state
of the product which, In case of aldehydo-phe-
nolic resins corresponds to an agueous colloldal
solution, at the state A,

Another object of the invention is to stop the
reaction giving place to the formation of artificial
resins by the addition of a stabillser, such as of
tannin, .for getting an agqueous colloidal solution
of resin which is stable below a certain limit of
temperature.

In the particular case of artificial resinous
products prepared by condensation of phenols or

cresols with aldehydes, this stabilisation enables 3

to get an agueous aldehydo-phenolic solution
elther from rectified and purlfied phenols or
cresols, which corresponds to the conventional
process used in practice, or what is much more
important, in accordance with one of the objects
of the invention, by carrying out the reaction,
not from purified and rectified phenols or cresols,
but from Industrlal by-products namely from
crude coal or wood tar.

The invention ean also be applied to the manu-
facture of artificial resins by ureo-formolic con-
densation which also enables to stabilise an agque-
ous colloidal solution at s determined stage.

Another object of the invention is to apply the

stabllisation of the resinous product to any re- !

actlon of condensation of simllar type, whereby
the tannin, or any other substance having the
same properties, apparently acts as a protector
of the colloldal substance in aguepys solutlon,
The particiilar interest of this stabilisation, for
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example in connection with aldehydo-phenolic
resins, consists in obtaining an aqueous colloldal
solution of any desired degree of viscosity sta-
bilised at the state A, thus enabling to use said
resins for new purposes, or in old fields but under
more sadvantageous conditions. In accordance
with the foregoing, still another object of the In-
vention is to eliminate in a series of industrial
applications the dlssolution of resins in organic
solvents such as in alcohol, and replacing this
aleoholic liquor by a colloidal solution of resin
in water.

The Invention enables to get any desired de-
gree of viscosity of colleidal agueous solution of
resin elther by extraction or by addition of water
or of any other suitable solvent.

The stablliser can, for instanece, be used in pro-
portions comprised between 0,5 to 30% depend-
ing on the nature of the stabiliser, the substances
of reactlon and the manufacture of product.

The above objects and other objects of the In-
vention will be apparent from the description of
several examples given below with reference to a
drawing illustrating one embodiment of carrying
out the invention in application to the manufac-
ture of sticking films.

Example I—Obtention of aqueous colloidal sia-
bilised solution

Crude tar, for instance coal tar, is introduced
into a metallic container provided with a double
wall space, a mixing device and a heater.

The temperature of the tar is first brought
to 40° C, while continuing to mix and when the
tar has got a sufficlent flujdity there are added
for:

Parts
Coal tare e 100
Formaldehyde (tenor 40%) - om0 30
Hexamethylenetetramine - _______________ 2,7
Ammonia 25° Bé_______________ _______ 1,6

The proportion of formaldehyde with respect
to the tar 1s obvlously calculated according to the
tenor of the tar in phenols.

The temperature of the mass is then brought
to about 70° C while taking necessary precau-
tions in order under no circumstances to eXceeds
this temperature. There are added 2, 3 parts
of tannin and the mass is mixed In order it be-
comes and stays completely homogeneous.

The heatlng is then shut off and a current of
cold water is then circulated through the double
wall space. When the temperature has dropped
to 30° €., the mixing is stopped.
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After n certain time, the mass In the container
1s divided into two layers which can be separated
one from the other by decantation.

The upper layer 15 fluid and is formed by an
aqueous solution of aldehydo-phenolic product of
condensation at the state A stabllised by the ad-
ditlon of fannin. The lower layer contains all
the other substances which are present in tar
coal without the latter having been subject to
any transformation with respect to their original
state. Only the substances containing a free
group OH take part in fact in the reaction of
condensation, and the other substances, as stated
above, are found in the lower layer.

The substences present In the lower layer
{pitch, anthracene, naphthalene, etc.) can be used
in the conventional manner.

The upper layer contalning the product of al-
dehydo-phenolic condensation stabilised at the
state A In aqueous colleidal solution can after-
wards be treated in different manners deseribed
more fully hereinafter.

Instead of using the by-products of distillation
of coal, there can be used in accordance with the
invention pitchy by-products of distillation of
wood, containing gayacol, without having sep-
arated the latter. These products will be desig-
nated hereunder “crude gayacol”.

Ezample II—Utilisation of the stabilised collpi-
dal aqueous solutfon for the preparation of
moulding powder

For the preparation of moulding powder the
colloidal aquecus solution stabillzed at the state
A can preferably be ireated in the two following
manners:

(1°) The colloidal aqueous solution stabilised
according t0 my invention is poured into a con-
tainer provided with a mixing device and with a
heater. The liquid is first brought to a prefer-
ably low temperature, for Instance to 63° C un-
der atmospheric pressure, or under vacuum, in
order to eliminate the excess of water.

When the mass has get the consistence of a
syrup, the temperature is raised up to 100° C,
while continuing to mix. This increase of tem-
perature has as result to destroy the stahilisation
of the colloidal agueous solution at the state A
and causes conversion of the resin to the second
stage (state B),
treated in the usual manner.

(2°) This way of operation takes advantage of
the property of stabillty of the colloidal agueous
solution prepared according to my invention.

There are incorporated into the solution in

question products with which are artificial resins
filled in the conventional manner, for instance:
wood flower, textile fibers, fibers of any nature
such as mineral fibers, dyes, pigments, ete,

There can also be contemplated the incorpo-
ration of new flllers, the use of which would he-
come possible precisely due to the fact that In-
corporation of the flllers is carried out in agqueous
solution, and not to the product at the state B, as
it has been practiced until now.

It 1s poinited out that the fillers used as well as
the plastifiers should not destroy the colloidal
system of the aldehydo-phenolic solution.

When the gadditional products have been incor-
porated at a temperature below 40° C in the re-
quired proportions, the operation is carried out
as follows:

The mass {s mixed so as to form a mixture as
homogeneous as posslble and in order the flllers
be well impregnated by the agueous colloldal so-

The resulting product is then ;
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lution. The mixing is contihued constantly while
the temperature is slowly ralsed untll there is ob-
talned a substance having the consistence of a
syrup.

When the temperature attains 100° C, a con-
version of the aqueous solution takes place which
is transformed into the state B. When this con-
version is considered to be sufficlent, the mixture
is poured into containers, preferably shallow
ones, from which after coollng, there are with-
drawn pldates which after pulverisation provide a
moulding powder ready for use.

The advantage of this process with respect to
the conventional practice 1s to suppress the re-
course to an expensive equipment required for the
incorporation of filling substances to the resin
In state B, and fo realise an economy of consid-
erable power required for actuation of this equip-
menf,.

Ezample III.—Utilisation of the colloidal aqueous
solution for various purposes

The viscous fluid prepared according to the in-
vention can be advantagequsly used for the follow-
ing manufactures:

Insulation varnishes,
Dye varnishes,
Impregnation of wood,
Impregnation of textiles,
Sticking fllms, etc.

being expressly understood that the above enu-
meration is glven only as an example and should
not be consldered in a restricting manner.
According to the prior practice, the resin in
state B is used generally In the form of alcoholle
solutlon, The use of these solutions presents
numerous drawbacks, the chief of which are the
Tollowing ones: Inflammability, high cost price
on the one hand due to the impossibility of re-
cuperation of the solvent and on the other hand
due to the high cost of this recuperation, finally
danger due to the action of the alcoholic or other

2 solvent on the material treated thereby.

These drawbacks are eliminated by the use of
the colloidal aqueous golution stabilised at the
state A in accordance with my invention,

It is polnted out that it is possible to Incorpo-
rate Into this solution all the products, fillers,
dyes, plgments, etc., necessary for getting the
final products having the properties required for
their use, belng understood that these products
of addition ghould not destroy the colloidal sys-
tem of the agueous solution.

A particularly interesting application of the in-
ventlon econsists in impregnating a support in
order to obtain a sticking flim. This application
is described hereunder:

Ezample IV.—Utilisation of the colloidal agqueous
solution for the preparation of sticking flms

The process of manufacture of sticking filmg
conslsts chlefly in impregnating or coating a sup-
port, which may preferably be formed by paper,
or which can be of any other cellulosic or textile
nature, by using as impregnation or coating sub-
stance, the colloidal aqueous solution either of
aldehydo-phenolic nature, or of any other type,
enabling the application of the process of stabil-
isation according to the Inventlon.

In order to disclose more fully the application
of the agueous colloidal solution stabillsed at the
state A, one of the following formulae can be used:
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1)
Crude gayacol - oo e 43,75
Formaldehyde (tenor 40% ) oo _ 45,16
Hexamethylenetetramine .______________ 5,49
Ammonla26°Bé. . _____ .. __ 1,76
Tannin e 3,84
100,00
2)
Crude cresol or phenol . ______________ 42,86
Formaldehyde (tenor 40%) e 46,23
Hexamethylenetetramine . __________ 5,36
Ammonia at 25° Bé_ . 1,78
Tannin e~
L 100,00
&3]

Crude cresol or phenol . ________

Formaldehyde (tehor 40%) - o ____ 48,25
Hexamethylenetetramine . _____________ 5,33
Ammonia at 25° Bé_____ . ______________ 178
Tannin - oo e 1,78

100,00

In each of the cases corresponding to the three

above formulae, the products are treated by thc
same process as that described In The—first ex-
ampie in order to get a colloidal agueous alde-
hydophenolic solution stabilised at the state A in-
tended for impreenation of the support used for
the manufacture of sticking films.

This solution Is then used as indicated here-
under:

For obtaining a sticking film on a sultable sup-
port it 1s possible to proceed either in & conven-
tional manner, or preferably there are used cer-
tain means adapted for application of a layer of
resinous substance other than that deseribed
above.

The deposit of the resinous solution Is affected
by means of a machine the structure of which will
appear by referring to the enclosed diagram-
matical drawing:

The suppert 4 wound on a roller | passes be-
tween rollers 2, 3 and 6 mounted to assist the
withdrawal of the support and its passage through
a contalner § fllled with a resinous solution,

At the exit from the contalner 5§ where takes
place the impregnation of the support, which can
then becomes very frail In case it is formed by
paper, the latter enters into chamber T and passes
between two rollers 8 and 8 made of wood, fiber,
ebony, rubber or any other materlal with the ex-
ception of metal, the aim belng to use a substance
having a low thermic conductibility, and alsoe hav-
ing a certain elasticity, so as to avoid the risk of
rupture of the film.

The film continuing its travel is supported on
its way In the chamber 71 by a serles of rollers
10 arranged ln succession and heated either in-
dividually or by the heat kept in the chamber
T which is preferably coated with a substance of
low thermic conductibility.

At the exit from the chamber 1, the film which
has been subject of required conversion became
dry and solid, and can be wound without any
difficulty on the reception roller it on which it
1s gtored ready for use,
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The temperature in the chamber 1 or of the ~_

rollers 10 as well as the speed of progression of
the film may be adjusted in such a manner that
the conversion of the product of impregnation
from the state A to the state B be finished before
the exit of the chamber 1. In case of a colloidal
solution prepared according to the Example 1,
the temperature to be kept is about 96° €., and
the speed of progression of the support corre-
sponds to a duration of passage in the chamber
T of about two minutes.

It is pointed out that the drive of all the rollers
should be realised in such a manner that the
film is withdrawn at a speed identical in all the

378 15 parts of the machine in order to avold a rupture

of the support.

A sticking film prepared according to the in-
ventlon by the use of colloidal aqueous solution
stabillsed at the state A, and manufactured by

42,86 20 means of the machine described above presents

a series of advantages, the chief of which are
the following ones:

(a) The presence of tannin chosen in this
case as 8 stabiliser, assists the penetration of the
glue into the superficial layers of the object to
be connected one with the other, particularly in
case of wood. The temperature of glueing can
therefore be lowered to 102° C., and even less and
the time durlng which it is necessary to apply
pressure to said objects can, for instance, be low-
ered to 9 minutes. It is recalled that in case of
glue prepared by means of an aldehydo-phenolic
resin at the state B and of a solvent, the tem-
perature should be about 130° C. and the time
of applying pressure about 12 minutes,

(b) The use of an agqueous solutton eliminates
all the drawbacks inherent to high cost and the
dangers existing in case of use of alcoholic or
slmilar solutions.

(¢} The support of the film formed by suit-
able cellulosic material disappears in course of
the utilisation of the sticking film.

A particularly interesting application of the
sticking film consists in the manufacture of ply
wood of any amount of sheets. A sticklhg film
can be Inserted between each sheet of wood and
the resulting assembly Is subjected to a pressure
of about 10 kilos per square centimeter at a tem-
perature of about 102° €. The conditions of
pressure and temperature may vary in accord-
ance with the nature of the wood and the result
to obtain, the operation being extended to a
period of time sufficlent to bring, to a sultable
temperature, the assembly to be glued.

It is expressly understood that the invention
is not limited to the examples described above
and that other numerous embodiments will ap-
pear (o the men skilled in the art within the
scope of the Invention.

For the manufacture of stlcking films the sub-
stance enabling a reduction of pressure and a
decrease of temperature during the operation of
glueing, can be different from the stabiliser used
for stopping the aldehydo-phenolic resction of
condensation at a determined stage.

The substances adapted to decrease the pres-
sure and temperature of glueing can also be add-
ed to a solution of resin in an organie solvent
and which does not Include any stabiliser,

ERICH COHNHOFF.
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