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The present inventlon relates to a process for
the manufacture of artiflcial resins.

It is known that artificial resins can be pre-
pared by heaiing urea-formaldehyde or thiourea-
formaldehyde condensation products or such sub-
stances as are capable of forming such condensa-
tion products together with finished resins from
polyvalent alcohols, namely glycol or glycerine,
and polybasic acids in the presence of mono-
valent alcohols. In order to obtain soft resins
of the said type it 1s necessary to employ con-
densation products from polyhydric alcohols,
polyhasic acids and monobasic fatty acids, as for
example linolele acid or ricinolelc acid. The resins
s0 obtained, however, are sensible to light and
temperature.

I have now found that soft, elastic artificial
resing of good power of resistance to the action
of light and temperature are obtained by heat-
ing low-molecular condensation products from
a urea and/or thiourea and formaldehyde or
the initial substances capabie of forming the said
condensation products to a temperature of from
100°C to 160°C, in the presence of monohydric
aleohols together with weakly acid condensation
products containing free hydroxy groups and be-
ing soluble in aleohols, from aliphatic (i.e. open-
chain aliphatic or cycloaliphatic) dicarboxylic
acids containing from 5 to 10 carbon atoms ahd
trivalent alcohols or alcohols of higher valency
containing more than 3 carbon atoms In the mole-
cule, until appreciable quantities of water are no
longer split off, but the resulting resins are still
readlly soluble.

Buitable open-chain aliphatic or ¢ycloaliphatic
dicarboxylic acids with at least 5 carbon atoms
in the molecule are for example glutaric acid,
adipic acld, pimelic acid, ketopimelic acid, sebacic
acid and eyclohexanediacetic acid. Among suit-
able trivalent or higher valent alcohols contain-
ing more than 3 carbon atoms in the molecule may
be mentloned, for example, trimethylolethane, tri-
methylolpropane, pentaerythrite and hexanetriol.
Mixtures of several of the said dicarboxylic acids
and/or polyhydric alcohols may also be employed.
The condensation products from the said ali-
phatic dicarboxylic aclds and polyhydric alcohols
must not be strongly acld, as otherwise premature
gelatinization would cecur and because strongly
acld constifuents are undesirable in resins to be
used as a conting agent. The acld number should
not be higher than about 40, preferably it should
be in the range up to 30. Condensatlon products
from the aliphatie dicarboxylic acids esnd the
polyhydrie slechols which are faintly acid and
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soluble in alcohol are obtained by heating mix-
tures of the initial materials at not too high tem-
peratures, preferably at 135° to 250°C.

The low-molecular condensation products from
urea and/or thiourea and formaldehyde are made
by known methods, preferably in a basic medium.
The simultaneous employment at this stage of a
monohydric alcohol Is advantageous. The con-
densation products or their constituents forming
such products, are then heated, in the presence
of a monovalent alcohol and the condensation
products from the dlcarboxylic aclds and poly-
hydric alcohols aforedescribed, at a temperature
of between 100° and 160°C. It Is advantageous
to use monohydric alcchols with a bolling point
above 100°C, as the water formed in the con-
densation or introduced by the aquecus formalde-
hyde may then be removed with special ease by
distillation. When appreciable quansities of
water are no longer split off, the condensation is
discontinued. The resulting resin is then ob-
tained in the form of an alcoholic solution.

The resins are eminently suited for the produc-
tion of baking varnishes. The coatings obtalned
with the sald resing are very light in colour and
extremely fast to temperature and light. The
varnishes can be caused to dry already at or-
dinary or sligshtly ralsed temperatures by an addi-
tion of acid hardeners, as for example strong
acids, as hydrochloric acld, formic acid, chlor-
acetic acld, sulphosalicylic acid and lactic acid,
or acid esters, ag maleic acid monomethy! ester,
or substances capable of splitting off acid, as
benzenesulphochloride and toluenesulphochloride.

These different possibilities of effecting their
drying renders it possible to use the resing in dif-
ferent manner in the lacquer industry. Baking
varnishes prepared therefrom may be applied
with special advantage for example onto metals.
The varnishes are dlstinguished by a good ad-
herence to light metals. By virtue of thelr ex-
tremely hlgh elasticlty they may even be em-
ployed for coating thin metal foils.

Materials senslble to the influence of hizher
temperatures may preferably be coated with the
reslns in admlxture with one of the saild acid
hardeners. Thus, for example, extremely elastic
coatlngs on wood, paper, textiles, leather and
similar materlals may be obtalned, the products
thus obtainable being useful as artificial leather,
oil-¢loth, oil skin (oil silk) and patent leather
(Japanned leather). The elasticity and the gloss
of the coated products may be influenced at will
by varying the proportion of the.condensation
products from the aliphatic dicarboxylic azids anxd
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polyhydric alcohols and the urea- or thiourea-
formaldehyde condensation products in the
resins. The higher the percentage in condensa-
tion products from the sald dicarboxylic aecids
and polyhydric alcohols, the higher generally is
the gloss and the elasticlty.

By baking as well as by hardening the resins in
the presence of acld hardeners, the resins and
hence the coatings prepared therefrom are ren-
dered to a far-going degree insoluble in the usual
organic solvents., The varnishes in the hard-
ened condition are also distinguished by a good
resistance to dllute lyes, aclds and salt solutions.

The followlng Examples will further illustrate
how the present Ilnvention may be carried out
in practice, hut the invention is not restricted to
these Examples. The parts are by welght,

Ezxample 1

292 parts of adlplc acld are heated together .

with 400 parts of trimethylolethane while stirring
at 250 to 280° C until about 120 parts of water
are distilled off which 1s the case after about 1
hour. The reaction mixture 1s then allowed to
cool and Is diluted with alcohol to form an sbout
70 per cent solution. The acid number of the
resinous product thus obtalned 1s 9.

In a vessel provided with a reflux condenser,
means for removing volatlle parts by distillation
and a stirring device 480 parts of paraformalde-

hyde and 384 parts of urea are dissolved in 2000

parts of ethyl alcohol while adding 48 parts of
25 per cent aqueous ammonia. The whole iz
heated for an hour under reflux and 1050 parts
of the 70 per cent solution of the adipic acld-

trimethylolethane resin obtained according to :

paragraph 1 are added. The mixture Is further
heated to bolling and the reflux cooling is so reg-
ulated that 1500 parts of alcohol distill off slowly
together with the major part of the water formed
during the reactlon. Fresh alcohol is added and
the removal of the water together with aleohol
is continued until the mass is practically free
from water. The product is then diluted with
alecohol to form an about 50 per cent viscous
solution which as such or after the addition of
nitrocellulose, resins and other fllim-forming sub-
stances 1s suitable as an adheslve.

Example 2

110 parts of the 70 per cent alcoholic solution

obtained according to Example 1, paragraph 1,
are diluted with 180 parts of normal butanol, 90
parts of dimethylol urea and 15 parts of para-
formaldehyde {(or trioxymethylene) are added
and the whole is condensed by heating for about
10 hours while distililng off alcohol, water and
butanol. After adjusting the concentration of
the solution to 50 per cent it is flltered in order
to remove any parts causing turbidity. The solu-
tion is suitable as an adhesive and can also be
employed for lacquering purposes. For the lat-
ter purpose pigments, such as titanium white,
gluminium bronze and the llke, may be added
and the desired viscosity may be obtained by
dilution. Such lacquers are suitable especially
for metallic surfaces including light metal sur-
faces. The lacquers may be brushed or sprayed.
After evaporation of the solvent the coatings
obtained are preferably baked at 150° C. They
possess excellent elasticity, hardness and fast-
ness agalnst scraping; they are very fast to light
uwnd do not yellow even at higher temperatures.
If the lacquers are baked at about 180° C the
coatlngs are also stable against corrosion by mo-
tor fuels,
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Example 3

792 parts of a mixture consisting of hexanetriol
and octanetetrol (obtalned as a residue in the
distillation of 1.3-butylene glycol formed by hy-
drogenstion of commercial aldol) are heated for
5 hours together with 584 parts of adiplc acld
at about 240° C. A soft resin having an acid
number of 10 Is formed while 148 parts of water
are separated.

120 parts of the said resin are dissolved in
160 parts of amyl alcohol, 40 parts of urea and
180 parts of 40 per cent formaldehyde are added
and the whole is heated for 8 hours at 95° C
while stirring. The volatile parts are distilled
off until a residue of 310 parts is left. A resin
Is obtained which after dilution, for example
with 70 parts of amyl alcohol, may be employed
in the same manner as the resin obtalnable ac-
cording to Example 2.

Ezample 4

130 parts of glutarlc acld are heated together
with 300 parts of trimethylolpropane for about
10 hours at 200° C. A soft resin of the acid num-
ber 1.5 is obtalned.

Instead of glutaric acid the equimolecular pro-
portion of adiplec acid may be employed. Higher
amounts of dicarboxylic acids, for example 300
parts of adiplc acid, may also be employed in-
stead, resins of higher acid number thus being
obtained (in the case of 300 parts of adipic acid
the acid number is about 28). By working in
vacuo the reaction period may be conslderably
shortened.

A mixture of 735 parts of 30 per cent form-
aldehyde, 192 parts of urea, 25 parts of hexa-
methylene tetramine ahd 260 parts of normal
butanol is heated for about 1 hour to bolling
while reflux cooling. 400 parts of one of the
resins obtalnable according to paragraphs 1 and
2 are added and the whole is heated to boiling
while distilling off water and butanol and re-
cycling the latter until practically no water dis-
tils off. The product obtalned is preferably di-
luted with normal butanol to form a 50 per cent
solution.

75 parts of the said solution are mixed with
30 parts of alcohol and 8 parts of a 5 per cent
solution of benzene sulfochloride in alcohol, The
mixture thus obtained is brushed or sprayed onto
wood. The lacquer is dry already after 2 hours
and after 10 hours it is completely hardened.
Without the addition of benzene sulfochloride
it can be stored for any desired period. Without
the sald addition the lacguer may also be hard-
ened by baking. The iacquer is compatibie with
pigments whether it contains the said hardening
agent or not. It is also very suitable as & bind-
ing agent for abrasive papers fast to water and
penzine,

100 parts of the resin disclosed above are mixed
with a solutlon of the equal amount of the glu-
taric acid (or adipic acid) -trimethylolpropane
condensation product which has been employed
for the preparation of the resin in 200 parts of
butanol. After diluting the mixture with 25
parts of alcohol and 25 parts of toluene and add-
Ing 2 parts of a 1 per cent methyl-alcoholic
hydrochlorlc acid solution a lacquer is obtained
which (if desired after further dilutlon) may be
sprayed on a thin natural silk fabric yielding
an excellent oil-skin which is suitable for elec-
trleal isolating purposes and as a water-tight
fabric. It Is possible to apply several coatings
of the said kind, each coating being allowed tg
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harden for a short period and if deslred each
coating being polished before applying the next
one. Qil-skin thus obtained does not show the
undesired property of becoming soft and sticky
(syneresis) as 15 the case with oll-skin prepared
by means of drying oils in consequence of a de-
composition of the said olls; it is fast to light
and stable to oils, fats and motor fuels.

The lacquer solution is suitable for example
for impregnating pipes of flexible material or
linen for tents. If about 10 per cent of fitanlum
white are added to the lacquer and it is brushed
onto fabrics excellent oil cloth and artificial
leather can be obtiained. Frequently it is advan-
tageous for this purpose to prime the fabrics
with an aqueous dispersion of polyvinyl com-
pounds.

The lacquers are suitable also for the prepara-
tion of japanned leather. The lower layers of
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the lacquer are preferably produced by means
of relatively soft resins of the type In question.
In view of the colorlessness of the binding agent
it 1s suitable to produce even pure white Japanned
leather.

Exaemple 5

538 parts of a 50 per cent normal hutanol
solution of a urea-formaldehyde condensation
product produced in the presence of butanol are
heated for 3'2 hours at 135 to 140°C in a pres-
sure-vessel together with 394 parts of a con-
densation product from trimethylolpropane and
adipic acid produced according to Example 4.
A solution is thus obtalned which iIs excellentiy
compatible with pigments and which dries with
high gloss. The solution is suitable for produc-
ing lacquers to be baked.
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