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This application is a continuation in part of my 
co-pending application Serial No. 247,756, filed 
January 18, 1928. 
This invention relates to cresylic acid conden 

Sation products and process of making same, and 
refers more particularly to the production of 
cresylic acid condensation products of the infusi 
ble type characterized by being perfectly soluble 
in Solvents of the aromatic hydrocarbon Series, 
for instance, benzol, toluol, xylol, and the like, as 
distinguished from resins requiring intermediate 
Solvents and from mixtures of fusible resins with 
hardening agents. 
The product of the present invention is adapt 

able for all the general uses of the potentially in 
fusible resins known in the art and because of its 
Solubility in Solvents of a non-hygroscopic nature, 
is particularly adapted for those uses where a sol 
vent of this nature confers added security from 
aqueous impurities such as, for instance, in elec 
trical insulation. The quality of complete solu 
bility in non-hygroscopic liquids is not a property 
per se of cresylic acid resins heretofore produced 
or described, and the present invention, therefore, 
has for its principal object the production of a 
cresylic acid resin capable of complete solubility 
in solvents of the aromatic hydrocarbon type. 

It is well known in the art to dissolve phenolic 
resins of the infusible type in mixtures of solvents 
of which one constituent is benzol or a cyclic 
hydrocarbon, but these solutions are all charac 
terized by the presence therein also of an oxygen 
containing aliphatic material (intermediate) 
solvent which is indispensable to thorough solu 
tion of the phenolic resin. The aliphatic solvents 
which have been suggested are mainly alcohols or 
ketones which are generally very hygroscopic and 
mixtures containing them are therefore also hy 
grOScopic. Also, in the drying of Such solutions 
to leave the phenolic resin as residue a small 
portion of these solvents are tenaciously retained 
and the residue, therefore, is also slightly hygro 
scopic. This effect is eliminated by the present 
invention. 

It is a further object, therefore, of this inven 
tion to produce a product containing a solvent 
characterized by being non-hygroscopic. A still 
further object of the invention is to provide a 
product having the characteristics described and 
to provide a novel process for accomplishing this object. 
The utility of the invention as well as other 

objects and advantages will be hereinafter more particularly brought out. 
I have discovered that this type of Solubility is 

(C. 260-4) 

a characteristic of small, definite class of cre 
Sylic acid condensation products and is by no 
means general. For instance, phenol or hydroxy 
benzene is not satisfactory for use as a base mate 
rial in producing these soluble resins. Also, cata 
lysts such as the fixed bases, for instance, caustic 
SOda and lime, neutral basic or acid salts, for in 
Stance, potassium sulfate, Sodium Sulfite, ammo 
nium sulfate, and acids such as sulfuric and hy 
drochloric acids, when used in quantities to pro 
duce resins of the infusible type by methods previ 
Ously described, do not form resinous condensa 
tion products which are or can be made into ben 
Zol-soluble products without the addition of aux 
iliary solvents. The commercial resins and the 
important resins described in the art are almost 
wholly of the type above described. Also, I have 
found that, even with the class of catalysts uti 
lized in this invention, complete solubility is not 
inherent or developable unless the proportion of 
Catalyst remaining in the reaction product is 
greater than a certain definite proportion. Fur 
thermore, excess of catalyst is undesirable as it 
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merely dilutes the properties of the finished hard- . 
ened resin, 
In general, the essentials for the production of 

my product are (1) the use of Cresylic acid, (2) 
the use of formaldehyde or other bodies contain 

25 

ing reactive methylene groups, (3) the use of 
amines in proportions between substantially .25 
and .35 mole per mole of cresylic acid. These 
materials in conjunction and on reaction pro 
duce condensation products which are inherent 
ly benzol-soluble or can be made benzol-soluble 
by further heating whether in the primary re 
action or in a Subsequent reaction as will be 
described later. 
In one embodiment of this invention I use 

the following ingredients: 
Parts 

Cresylic acid----------------------------- 108 
Aniline ---------------------------------- 
Faraform-------------------------------- 40 
These are first mixed and then heated together 
in a closed autoclave until the reaction has com 
menced which will be evidenced by exothermic 
heating and the development of pressure within 
the autoclave. The external heat is then dis 
continued and the reaction allowed to go on of it 
self or even retarded by external cooling for a 
period of Say 40 minutes or until from experience 
it is known that the reaction has proceeded to 
the stage which will be hereinafter described. 
The autoclave With its contents is then allowed 
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to cool, the internal pressure released, if any 
still remains, and on Opening a reaction product 
is found in the form of a viscous Opaque yellow 
liquid accompanied by a Small amount of super 
natant aqueous liquid. This aqueous Eiquid is 
removed and the reaction product separated. At 
this point the reaction product is miscible with 
but not completely soluble in benzol. With small 
quantities of this reaction product I may carry 
out the solubilizing step as follows: 
The liquid reaction product is heated to a tem 

perature of about 250 F. and held at this tem 
perature until it has become soluble in benzol, 
for example. During this heating period the first 
evidence of change occurs at about 200' F. when, 
by copius foaming, it is evident that water vapor 
is being eliminated. This foaming continues 
with less violence until a temperature of about 
220 F. is reached, at which temperature all the 
water vapor has been evaporated and the liquid 
has become clear and yellow. As the tempera 
ture is raised to 250 F. the liquid begins to take 
on an Orange color and it is noted by Withdraw 
ing and testing samples that its Solubility in ben 
Zol is increasing. The color continues to deepen. 
and the solubility to increase until finally at a 
characteristic deep red color it is noted that the 
material is completely and clearly soluble in ben 
Zol. At this point on Cooling to room tempera 
ture the product is a brittle red solid. As Soon 
as this stage has been reached the body of resin 
must be quickly cooled in order to prevent an 
other further reaction which begins at this stage 
accompanied by exothermic heat and which, if 
allowed, would continue to the formation of a 
bubbly, vesicular, completely insoluble mass of 
no practical value for my purpose. By rapid 
cooling, however, it is possible to stop the re 
action and prevent further reaction. When 
thoroughly cold this product is a red resin per 
fectly soluble in benzol with no need of inter 
mediate Solvents, Cold Or hot in all proportions 
and capable of rapid transformation Solely by 
the application of heat to a hard infusible resin 
Oid. 

It will be appreciated by those familiar with 
this art that the preceding method is difficult of 
commercial application because of the necessity 
of exact observation and control and also the 
need of practically instantaneous cooling of the 
reaction product when it has reached the soluble 
stage in order to prevent further reaction. In 
order to operate commercially on the initial re 
action product and to produce a condensation 
product completely Soluble in the cyclic hydro 
carbons I first dehydrate the initial reaction 
product by simply heating to about 220 F., at 
which point excessive foaming has ceased and 
the liquid is clear. I then introduce one-half 
the weight, more or less, of the reaction prod 
uct of toluol or Solvent naphtha and continue 
the heating under a refix condenser until a 
sample of the liquid on drying off the solvent 
leaves a brittle resin. The same color changes 
as described in the first solubilizing method 
take place and these color changes may there 
fore be used as a test of the stage of Solubility. 
By the use of a scient in this manner I provide 
first a diluting aid retarding agent which ex 
tends the hithert’ delicate part of the reaction 
over a conside: able period of time so that the 
process may be industrially controlled; second, 
provide a safety factor in reducing or prevent 
ing the exothermic reaction described above be 
cause of the fact that such exothernic reaction 

2,018,528 
will be expended in evaporating the solvent 
since, as is well known, such a mixture with sol 
vents cannnot rise in temperature above the 
boiling point of the solvent until all the solvent 
has been evaporated; third, I eliminate the step 
of dissolving the dry, hard resin in the solvent 
and produce a varnish in one step. If it is de 
sired to obtain the dry gum the solvent may be 
evaporated off by Well known methods, as for in 
stance, on a heated revolving drum provided 
with a Scraper. It is understood that I may use 
any suitable cyclic hydrocarbon as a diluent, for 
this purpose. This solution is perfectly miscible 
with varnish oils, drying oils, et cetera, 
As another example I may utilize the following 

ingredients: 
Parts 

Cresylic acid ----------------------------- 800 
40% formaldehyde solution.---------------- 800 
26 Baumé ammonia solution.-------------- 275 
These are mixed and allowed to react in an Open 
vessel Without external heating for say one hour. 
The heat developed by the reaction between the 
formaldehyde and ammonia to form hexameth 
ylenetetramin is sufficient to initiate the main 
reaction and cause it to proceed to the separa 
tion of an oily condensation product and a Super 
natant aqueous liquid. The oily condensation 
product at this stage contains about 35 mole of 
combined NH3 per mole of cresylic acid. On 
Separation from the watery layer it is found to 
be miscible with cyclic hydrocarbons such, for 
instance, as benzol, but incompletely soluble 
therein. In order to produce a completely soluble 
product I take this condensation product and 
heat it further to about 220 F. for the purpose 
of dehydration, and I further heat it at this tem 
perature whereby it rapidly becomes soluble in 
cyclic hydrocarbons. At this stage it is a viscous 
amber colored liquid which may, if desired, be 
further hardened to a brittle resin without los 
ing solubility. It will be noted that this is a two 
stage process since I have found it unsatisfactory 
and difficult of control to carry the reaction di 
rectly to the completely soluble stage as a con 
tinuous operation. 

It is to be noted that if I operate to reduce 
the combined NH3 in the condensation product 
above prepared to below .25 mole per mole of 
cresylic acid no further amount of heating will 
develop complete solubility in cyclic hydrocar 
bons. This limitation of the combined amine I 
have found to be true in all the work I have 
performed on different amines in connection with 
these benzol soluble condensation products. 

It will be noted that in the first example shown 
above I prefer to retard the solubilizing of the 
initial condensation product by the use of a sol 
vent diluent, whereas in the Second example the 
initial condensation product may be heated di 
rectly to solubility. The difference in manipu 
lation is a function of the difference in reactivity 
of the two condensation products, the first being 
rapidly reactive, and the Second slowly reactive. 
With regart to the primary constituents enter 

ing into these reactions to produce benzol-soluble 
condensation products of the infusible type, I 
have found that cresylic acid is suitable; that 
phenol is not suitable; formaldehyde, pairform, 
and in general, bodies containing reactive ine' - 
ylene groups are suitable; methyl amine, aniline. 
annonia, and other amines in general are suit 
able. 
While i have described certain proportions of 

10 

15 

20 

30 

35 

40 

50 

60 

7 

SS 

Cresylic Acid Condensation Product (US Patent 2,013,523, 1935)
ACL Doc 22175 · Page 2 of 3

Published by AsbestosClaims.Law

asbestosclaims.law/library/22175/2

https://asbestosclaims.law/library/22175/2


O 

20 

2 5 

30 

3 5 

0 

2,018,528 
ingredients in the examples above, it will be 
understood that I may use any proportions that 
I find suitable, with the exception that the pro 
portion of amine contained in the soluble prod 
uct of this invention must not be lower than 
approximately .25 mole of amine per mole of Cre 
sylic acid used, nor substantially greater than .35 
mole, the upper limit being set by the point at 
which dilution of the resin by amine or amine 
condensation product largely reduces the speed 
of setting and hardness of the resin. 
From the examples given above it is pointed 

out that the soluble products of this invention 
may vary from liquid to solid, depending upon 
the ingredients used, the proportions in which 
they are used, and the stage to which it is de 
'sired or necessary to carry the reaction to produce 
complete solubility. Also, and similarly to poten 
tially infusible products of the prior art, the 
temporarily soluble and fusible character of the 
partial reaction products herein and previously 
known and described does not prevent them from 
becoming infusible and insoluble, in which state 
they have their greatest utility. 
While I frequently refer to these products as 

being benzol-soluble, this term is intended to in 
clude generally the class of cyclic hydrocarbons 
and is not intended as a limitation. 

I have described these condensation products 
as being completely soluble in cyclic hydrocar 
bons, but I have also found that they have similar 
solvent powers for other materials which are not 
simple solvents, but which also have a modifying 
action on the compositions resulting from heat 
treatment. Among these are China-Wood oil, tur 
pentine, rosin, rubber and various other gums, 
resins and pitches. These may be used in all 
proportions dependent on the modifying action 
desired in the final solidified product. 
I claim as my invention: 
1. A cresylic acid condensation product trans 

formable by heat into an infusible body resulting 
from reaction between cresylic acid, a body con 
taining a reactive methylene group in an amount 
at least equal to one mole per mole of Said acid 
and a primary mono-amine, characterized by 
complete solubility in cold cyclic hydrocarbons 
and containing between substantially .25 and .35 
mole of combined primary mono amine per mole 
of Original Cresylic acid used. 

2. The process of producing condensation prod 
ucts which are completely soluble in cold cyclic 
hydrocarbon solvents and which are perse trans 
formable by heat to an infusible state which coma 
prises reacting Cresylic acid, a substance con 
taining a reactive methylene group in amount 
at least approximately equal to one mole per 
mole of cresylic acid and primary mono-amine 
in amount in excess of .25 mole of mono-amine 
per mole of cresylic acid to produce an initial 

3 
oily reaction product incompletely soluble in cyc 
lic hydrocarbons and a watery layer, removing 
said watery layer, and heating the remaining 
initial reaction product at a temperature above 
200 F. to completely dehydrate the same and 
to further react said initial reaction product to 
produce a condensation product containing be 
tween substantially .25 and .35 mole combined 
mono-amine per mole of cresylic acid and con 
pletely soluble in cold cyclic hydrocarbons. 

3. The process of producing condensation prod 
ucts which are completely soluble in cold cyclic 
hydrocarbon solvents and which are per se trans 
formable by heat to an infusible state which 
comprises reacting cresylic acid, a substance con 
taining a reactive methylene group in amount 
at least approximately equal to one mole per 
mole of cresylic acid and primary mono-amine 
in amount in excess of .25 mole of mono-amine 
per mole of cresylic acid to produce an initial 
oily reaction product incompletely soluble in cyc 
lic hydrocarbons, and heating the remaining ini 
tial reaction product at a temperature above 
200' F. to completely dehydrate the same and to 
further react said initial reaction product to pro 
duce a condensation product containing between 
substantially .25 and 35 combined mono-amine 
per mole of cresylic acid and completely soluble 
in cold cyclic hydrocarbons. 

4. The process of producing condensation prod 
ucts which are completely soluble in cold cyclic 
hydrocarbon Solvents and which are per se trans 
formable by heat to an infusible state which 
comprises reacting cresylic acid, a substance con 
taining a reactive methylene group in amount 
at least approximately equal to one mole per 
mole of Cresylic acid and ammonia in amount 
in excess of .25 mole per mole of Cresylic acid to 
produce an initial oily reaction product incom 
pletely soluble in cyclic hydrocarbons and a wa 
tery layer, removing said watery layer, and heat 
ing the remaining initial reaction product at a 
temperature above 200 F. to completely dehy 
drate the same and to further react said initial 
reaction product to produce a condensation prod 
uct containing between substantially .25 and .35 
mole combined ammonia per mole of cresylic 
acid and completely soluble in cold cyclic hydro 
Carbons. 

5. A condensation product transformable by 
heat into an infusible body and resulting from 
reaction between cresylic acid, a body containing 
a reactive methylene group in amount at least 
equal to One mole per mole of acid and ammonia, 
said product being characterized by complete sol 
ubility in Cold cyclic hydrocarbons and contain 
ing between substantially .25 and .35 mole of 
combined ammonia per mole of original cresylic 
acid used. 

IZADOR. J. NOVAK. 
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