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GENERAL FIELD OF INVENTION

The invention relates to “modification of or-
ganie isocolloids,” and to the modified products.

By “isocolloids” I mean organic colloidal sub-
stances containing mixtures of unsaturated car-
bon compounds. The dispersed phase and the
dispersion medium of these colloidal systems are
both of the same chemical composition but in a
different physical state. Organic isocolloids are
mixtures of chemically similar organic com-
pounds wherein one or more of those compounds,
serving as dispersed phase, are dispersed or dis-
solved in the others which serve as the dispersion
medium of this isocolloid system. With such iso-
colloidal systems (or organic isocolloids) it is
possible, by “modification,” to change the rela-
tive concentration of the dispersed phase and the
dispersion medium. For instance, it is possible to
increase the dispersed phase concentration, in
which event the amount of the dispersion medi-
um will be correspondingly reduced.

The colloidal transformation brought about in
accordance with the invention apparently in-
volves an alteration in the number, size or physi-
cal state of the colloid aggregations (micelles).

Briefly summarized, the processes according to
my invention contemplate dispersion of a modify-
ing agent in the organic isocolloid, and usually
also the application of heat. In this way “modi-
fication” is brought about and various character-
istics and properties of the starting materials are
altered, the nature and degree of alteration -de-
pending upon the treatment and also upon the
nature of the isocolloid used as starting material.

Some of the more important effects of the col-
loidal transformations incident to modification
are, for example, in the case of fatty oils, changes
in drying characteristics, body, viscosity, melting
point, elasticity, film strength, etc.

Other changes may also be brought about by
treatment in accordance with my processes.

There are many types of organic isocolloids
capable of treatment in accordance with the
broad aspect of the invention, for instance, fatty
oils, fatty acids and materials containing the
same, 1. e., glycerides of fatty acids whether or
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not such glycerides also contain other acids; also

resins, waxes, tars, pitches, etc.

The present invention is particularly concerned
with modification of glycerides of fatty acids, such
as fatty oils, examples of which are given here-
inafter.

In accordance with the broad aspect of the
invention, many different materials and classes
thereof may be employed as modifying agents.
In general, these materials are electrolytes or
polar compounds. The present application is di-
rected to the use of organic acids as modifying
agents for glycerides of fatty acids, such as fatty
oils.

Various features of my improved processes are
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disclosed and claimed in copending applications,
some of which are mentioned hereinafter. The
subject matter claimed in the present application
is also disclosed in my prior applications Serial
No. 397,279, filed June 9, 1941, and Serial No.
318,650, filed February 12, 1940. These two ap-
plications are continuations of earlier applica~-
tions including Serial Nos. 188,014 (Patent
2,244,666), 359,425 (Patent 2,213,944), and 143,-
786 (Patent 2,189,772), a

THE STARTING MATERIAL

The fatty oils and similar materials with which
the present application is especially concerned
find one of their most important uses in the var-
nish industry, where oils having good body and
drying power are very important. The improved
products produced in accordance with this inven-
tion also have many other uses.

A list of typical oils which may be advanta-

geously modified by my invention is as follows:
Tung oil Rapeseed oil
Castor oil Walnut oil
Linseed oil Pine seed oil
Fish oil (train oils) Corn oil
Poppyseed oil Olive oil

Sunflower oil

The ease of transformation or modification, un-
der equal conditions, decreases in the order given.
That is, the first mentioned oils are most rapidly
modified by my methods, while the oils at the end
of the series are modified more slowly. However,
it should be also mentioned that by the employ-
ment of suitable modifying agents in my meth-
ods, even the last mentioned oils (those at the
end of this series) can be profoundly modified, as
well as those oils appearing in the first of the
series. .

The foregoing listed, and other fatty oils may

be classified as follows:
Drying oils Semi-drying oils

Tung oil. Sunflower oil.
Oiticica oil. Poppyseed oil.
Linseed oil. Soya bean oil.
Perilla oil. Walnut oil.

Rapeseed oil.

Pine seed oil.

Non-drying oils Special oils

Olive oil. Hydroxylated; castor oil, efe.
Corn oil. Fish oils (train oils).
Cottonseed oil.
Coconut oil.

The fish oils are mixtures of non-drying and dry-
ing triglycerides.

In accordance with the invention, the oils re-
ferred to may be treated per se, or they may be
treated in mixtures containing more than one
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such oil, or containing other materials. For in-
stance, synthetic resins containing natural resins
or acids of fatty oils and of resins, may be modi-
fied in accordance with the invention.

In addition, separated fractions of fatty oils
(for instance, the better drying fractions) may
be used as starting materials, either alone or
mixed with other oils.

THE MODIFYING AGENT

As hereinbefore mentioned, the present appli-
cation is particularly concerned with the use of
organic acids as modifying agents or polar com-
pounds. Such acids may be grouped in various
ways, it being mentioned that both aliphatic and
aromatic organic acids are useful in my proc-
esses, especially those which are lower molecular
acids.

In accordance with the foregoing classification,
examples are as follows:

Aromatic Aliphatic

Formic

Acetic.

Oxalic
Monochloracetic
Trichloracetic
Malonic
Lactic
Propionic
Butyric
Crotonic
Malie

Maleic
Suecinic
Tartarie
Isovaleric
Citric

Capric
Hydroxyacetic

Salieylic

Sulpho salicylic
Phthalic

Benzoic

2:3 hydroxy naphthoic

For most purposes, I prefer to employ relatively
low molecular acids, having not more than eleven
carbon atoms.

Carboxylic acids are of especial utility, particu-
larly polycarboxylic. One of the best groups is
dicarboxylic acids. The carboxylic acids may be
grouped as follows:

Polycarboxylic
Monocarboxylie
Dicarboxylic | Tricarboxylic

Buatyric Oxalie Citric
Propionic Tartaric
Isovaleric Maleic
Capric Phthalic
Crotonic Malonie
Lactic Succinic
Salicylic Malie
Sulpho salicylic
Acetic
Formic
Benzoic
Naphthenic
Trichloracetic
Monochloracetic
Hydroxyacetic X
2:3 hydroxy naphthoic

Although the acids themselves may be used, where
the anhydride is commercially available, I prefer
to use that form of the polycarboxylic acids.
For example, phthalic, maleic and succinic an-
hydrides are available.

The polycarboxylic acids, especially dicar-
boxylic acids having not more than eight carbon
atoms, are particularly suitable for improving
the drying qualities of oils, especially fatty oils
of the three classes commonly referred to as non-
drying, semi-drying and drying. Examples of
these three classes of oils are—castor oil, soya
bean oil and linseed oil, respectively.

Organic acids are especially advantageous in
modifying fatty oils. For one thing, the modi~
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fled fatly oil products obtained with the aid of
such acids, dry faster. That is, they have an in-
creased drying velocity as compared with the
original oil. This is advantageous in modifying
non-drying and semi-drying fatty oils, as well as
in treating drying oils. Further, in addition to
increasing the drying velocity, organic acids also
increase the rate of bodying of fatty oils in most
cases. That is, fatty oils bodied in the presence
of organic acids have a greater body than that
of the same oil bodied, alone, under the same
conditions.
TREATMENT CONDITIONS

The first step of the process is to mix the modi-

' fying agent with the organic isocolloid to be mod-

ified, and to produce an intimate admixture of
the two materials. Solid organic acid modifying
agents may be added in the form of a dry pow-
der. In such cases, it.is advantageous to mill the
dry modifying agent with the starting material
(organic isocolloid) using any of the known mills,
ete., for producing a colloidal dispersion. If the
organic isocolleid is a liquid, such as an oil, the
mills used for grinding inks, paints and the like,
may be employed. In this way, the solid polar
compound may be ground into and dispersed in
the oils, etc. to be modified. Other methods of
dispersing or dissolving the polar compounds in
the organic isocolloids may also be used. For in-
stance, both the polar compound and the organic
isocolloid may be dissolved in a suitable solvent.
Again, liguid polar compounds may be directly
mixed with the oils by stirring.

The organic isocolloid and the polar compound
may be mixed cold; that is, at room temperature,
when the polar compound is directly soluble in
the organic isocolloid. In such cases, at least
some modification may be obtained.

Again, the polar compound and the organic
isocolloid may be simply melted together or fused
into a homogeneous mass, if both are readily
fusible and miscible with each other. Here too,
a modified product is directly obtained.

When employing organic acids, the mixture of
the isocolloid starting material and the polar
compound is preferably heated, the treatment
temperature being maintained for a shorter or
longer period of time, depending upon the nature
of modification desired.

Although many modifying agents are capable
of use throughout 2. wide percentage range (for
instance from a fractional percentage up to
about 30%), the organic acids should ordinarily
be used in amounts not over about 10%, for in-
stance, from about .01% to about 5% (based on
the starting material), the preferred range being
from .01% to .9%.

As to the temperatures employed, they may be
varied over a wide range, although the best re-
sults are obtained at temperatures considerably
above room temperature but below the boiling
point of the isocolloid. When using organic acids
the temperature should be above about 200° C.,,
and preferably from about 250° C. to 310° or 320°
C.

The time of treatment may also be varied, de-
pending upon the starting material, the treating
agent and the result desired. In general, increas-
ing the time of treatment results in more exten-
sive modification. The treatment temperature
should ordinarily be maintained for at least
thirty minutes, and preferably for several hours.

The heating of the oil in the presence of the
polar compound or electrolyte (modifying agent)
may be done in open vessels and at atmospheric
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pressure. However, advantageous results are ob-
tained when the heating is carried out in closed
vessels, such as kettles, autoclaves, pipe coils, etc.,
to secure the desired modification with the aid of
the polar compound. In such cases, the heating
may be carried out under reduced or increased
pressure with advantage. depending upon the
results desired. For instance, heating the mix-
ture under reduced pressure or vacuum, advan-
tageously influences the modification in some cir-
cumstances. Likewise, heating under positive
(superatmospheric) pressure also is advanta-
geous (and influences the modification) as when
volatile solvents or volatile or unstable polar com-
pounds or both are used and the mixture heated
above the normal boiling point of such materials.
Heating under pressure is also advantageous with
certain oils, such as tung oil and the like. For
one thing, the pressure assists in preventing the

coagulation or gelling of tung oil which ordinarily o

occurs when tung oil is heated to 260°-280° C.
SUPPLEMENTAL TREATMENT CONDITIONS AND AGENTR

My processes may be practiced in the absence
of any additional material, other than the elec-
trolyte or polar compound. However, I have
found it is advantageous in some cases to incor-
porate the electrolyte in the presence of addi-
tional materials which facilitate its incorporation
and the modification of the organic isocolloid.
For instance, the electrolyte may be incorporated
in the presence of various organic bodies such as
the purely organic additions mentioned post or
organic solvents. Again metal soaps may also be
added; for instance siccatives (driers) such as
the resinates and linoleates of metal compounds
and metal oxides, commonly used in the varnish
industry, as is mentioned in Serial No. 143,786.
Further, sulphur or sulphur compounds, such as
sulphur chloride, etc., may also be used in these
processes and added in addition to the polar
compound during the reaction or as an aiter
treatment. The sulphur or sulphur compounds
effect further modification and produce sulphur-
ized products. The temperature usually em-
ployed for modification (above 200° C.) being
substantially above normal vulcanization tem-~
peratures, the effect of the sulphur treatment ab
modifying temperatures is quite different from
vulcanization.

However, I may also effect vulcanization of my
modified products in an after treatment, so as to
produce solid, coherent and elastic products, sim~
ilar in some characteristics to ordinary rubber.
Sulphur may be used for this purpose and may be
added as such, or in the form of a sulphur com-
pound, such as sulphur chloride, ete. The action
of the sulphur is analogous to that which takes
place in the vulcanization of rubber. Thus, ac-
celerators or activators (zinc oxide, etc.) or both,
such as usually employed in the vulcanization of
rubber, may be used in my processes to accelerate
vuleanization when sulphur, etc. is added. The
added sulphur vulcanizes or sulphurizes my modi-
fied products further changing their properties.

When making solid vulcanized rubber-like
products, I employ temperatures between 120°
and 180° C. for vulcanization, and from 5 to 50
parts of sulphur to 100 parts of the isocolloid
under treatment. This vulcanization should be
effected after modification, and accelerators and
antioxidants may be added to the mix in known
manner. I may produce liquid vulcanized prod-

ucts as well as rubber-like solids, by regulating
the amount of sulphur and the time and tempera- 75
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ture of heating. The liquid products are useful
as varnish' or paint bases.

Two step methods for making vulcanized, mod-
ified, heat-bodied fatty oil products are described
and claimed in my application Serial No. 236,800
(Patent 2,234,545). As there stated, many of
those products are useful as “rubber substitutes.”
Others are useful for other purposes, for instance,
in the manufacture of varnishes, lacquers and
other liquid coating compositions, as well ag in
plastic compositions.

As noted above, the processes may be carried
out in various ways, for instance, either in open
or closed vessels as desired. In the latter case,
the air can be entirely or partially displaced by
another gas, such as hydrogen, COz, SOz, H2S,
nitrogen, ete., which influence the results ob-
tained, these gases being used in supplement to
the primary modifying agent employed. Again,
in both cases such gases may be passed through
the material being treated. That is, the modifi-
cation can be carried out during the passage of a
gas. The gas pressure can be that of atmos-
pheric. In many cases, however, a vacuum may
be used with advantage. Again, even a higher
pressure of several atmospheres is to be recom-
mended in certain cases, it being sometimes
advantageous.

That is, I have further found that the results
of the process vary with the nature of the gas
present and also with the physical condition
(pressure) of this gas. Thus I have found that
a certain given starting material which is initially
liquid will become slightly viscous only as a result
of the electrolyte treatment, if the latter is
effected under atmospheric pressure (open ves-
sel) but more viscous if the gas is rarefied by the
employment of a partial vacuum. In other cases
the converse applies. When plus pressure was
used the results differ again. Air gives a differ-
ent result from another gas or mixtures of gases
such as mentioned ante. The electrolyte treat-
ment may be carried out either,in the total or
partial absence of air, by replacing the same with
another gas, such as those shown ante.

A pressure treatment followed by a vacuum
treatment may be used, and I have found it to be
advantageous to use alternately, atmospheric or
plus pressure and vacuum treatment. Such
alternate treatment increases the uniformity of
the distribution of the electrolyte in the organic
isocolloid. In my processes, the gas may be
blown or passed through the liquid mass or
simply passed over the surface of the same dur-
ing the heating. It is advisable in some cases,
both when open or closed vessels are employed to
have a constant passage of the gas, such as those
given ante, during the treatment with electrolyte.

It may be stated with reference to the action
of gages, that generally speaking rarefication of
the gases present, by reduction of pressure in
the vessel in which the treatment is given, tends
to intensify the action of the gases in my proc-
esses.

If desired, the electrolyte may be produced in
situ, that is, within the organic isocolloid under
treatment, by interaction within the organic iso-
colloid, of substances capable of reacting under
the conditions of the process to produce the elec-
trolyte. 'The same applies to the gas in the pres-
ence of which the organic isocolloid is to be treat-
ed and a substance or substances may be added
which evolve the desired gas during the process-
ing. It has been found in certain cases that elec-
trolytes and gases which are produced in sity,
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being in the nascent state, are somewhat more
active than those added in the pre-formed state.

Likewise, the organic isocolloid itself may be
formed in situ during the treatment. That is, if
it is desired to modify an organic isocolloid which
is not a naturally occurring material and which
has to be produced before it can be treated, the
production of such artificial or manufactured or-
ganic isocolloid may be advantageously combined
with the treatment with the electrolyte.
stance, in making modified heat-bodied fatty oils,
the oil may be both heat-bodied and modified
in a single step by heat-bodying the fatty oil in
the presence of the electrolyte or polar compound.
To do this several hours heating at polymeriza-
tion temperatures is required. Many of my elec-
trolytes are advantageous for this purpose as they
accelerate the heat-bodying and polymerization
of fatty oils.

In addition to the action of electrolytes and the ¢

cooperating action of gases in effecting the col-
loidal transformations characteristic of my in-
vention, an additional modification of the ulti-
mate physical properties of the treated products
can be effected by the addition to the material
under treatment, of purely (. e. metal-free) or-
ganic bodies, such as phenols, naphthols, naph-
thalene, chloroform, acetone, alcohols and their
homologues and derivatives. These additions are
supplemental to the use of electrolytes.
them are solvents and assist in dispersing the
electrolyte in the organic isocolloid. The use of
solvents for this purpose is also shown in my
Serial No. 273,159 (Patent 1,985,230) and other
prior applications.

I have also found that in my processes the
colloidal transformations may be promoted by the
use of rays of oscillating energy, such as ultra-
violet rays, infra-red rays, X-rays, etc. That is,
it is advantageous to irradiate the oil or other
organic isocolleid, before or during the treatment
with electrolyte. Sometimes a subsequent treat-
ment with these rays is also helpful. Further,
these rays infiuence and intensify the action of
the gases in my processes.

EXAMPLES
Exampie 1
To 100 parts of linseed oil are added 5 parts

of salicylic acid and the mixture heated in a vac- =

uum for two hours at a temperature between 300°
and 350° C., the vacuum broken and the modified
oil poured out and allowed to cool. The modi-
fied oil so obtained is useful in making varnishes
and other coating compositions.

In Example 1, other oils, such as rapeseed oil,
castor oil, etc., may be used in lieu of linseed
oil to obtain other medified oil products useful
in making varnishes and the like. However, in

modifying castor oil with this acid, I prefer to
employ a lower temperature, say 270° C., and
heat for a longer time.

Likewise, in lieu of the

For in- |
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salicylic acid, I may employ other organic acids,
such as oxalie, tartarie, citric, ete., disclosed ante,
in the practice of Example 1.

Example 2

In this example, a castor oil having an acid
number of 9, is used as the starting material.

1000 parts of this castor oil are heated with 30
parts of salicylic acid at 270° C., for 5 hours in
an open kettle.

The modified oil product so obtained is a heav-
ily bodied oil having an acid number of 11. It
can be further treated to reduce its acid number
and to increase its body, if desired. In doing so,
the oil is further heated at 200° C., while bub-
bling nitrogen through the oil, for two hours.
The oil product so obtained has an acid number
of 7 and is a useful paint and varnish base.

Example 3
SERIES OF COMPARATIVE TESTS

To secure comparative results with a number
of different organic acids, a series of experiments
was conducted each under equivalent conditions.
These experiments included not only bodying of
the oil in the presence of the organic acid, but
also preparation of a varnish with the bodied oil.
The bodying of the oil and the preparation of the
varnish are described hereinafter under separate
headings. .

' Bopying or O1L

In all experiments, alkali refined linseed oil
was used, each batch consisting of 1'% gallons
of oil placed in an aluminum 3 gallon (labora-
tory size) varnish kettle, along with the particu-
lar acid modifying agent.

In each case the treatment was terminated as
near as practicable at that time when the vis-
cosity had reached a certain pre-selected value
(V on the Gardner-Holt varnish scale), thereby
giving a comparison of time required to body with
the different treating agents.

The manner of heating and treating each batch
was as follows:

(a) The temperature was raised tc about 200°
C.in about 30 minutes.

(b) The temperature was held for one hour
at 200° C.

(e¢) The temperature was raised to 300° C.

(d) The temperature was retained at 300° C.
for the period of time indicated in Table No. 1
below.

(e) CO2 gas was bhubbled through the batch
during steps a, ¢ and d.

The holding at 200° C. (Step b) was employed
to ensure giving opportunity for reaction be-
tween the oil and the acid at a temperature be-
low their boiling or sublimation points.

In the case of each acid used, two experiments
were conducted, one with 3% 9% of the acid and
the other with 5%, as is indicated in the follow-
ing table:

TABLE No, 1

14% acid 5% acid
Time Vis. Time Vis.
Hr. Mwm. Hr. Min.

1| Benzoicaecid. .. _.________._____ 3 20 X | Benzoicacid_ ... .. . .. __._._. 32 |zZ-1
2 | Citric acid anhydrous 2 50 X | Citric acid anhydrous________.__ 2 45 W
3 | Citric H20.....___ 3 15 | W | Citric H20_____..___ - 2 30 T
4 | Maleic anhydride____ 2 50 U | Maleic anhydride__ 2 10 | W
5 | Oxalic acid anhydrous 3 15 V | Oxalic acid anhydro 3 X
6 | Oxalic 2HO___.__. 3 10 V | Oxalic 2H0______. 2 40 w
7 | Selieylicacid. .o .co______ 3 2 Y | Salieylicaeid_...__.___________. 2 30 Y
8 | Tartaric acid anhydrous._.._ - 2 30 X | Tartaric acid anhydrous_ . ______ 3 w
9 lank alkali refined linseed oil..] 3 45 V | Blank alkali refined linsced oil..| 3 45 v
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It will be noteq that certain of the acids were
tried both in the anhydrous form and also in the
form containing water of crystallization. In each
such case the anhydrous form manifests some-
what improved results over the other form. In
addition, it may be noted with reference to No. 9
in the above table (blank alkali refined linseed
oil) that this represents an experiment con-
ducted under the same conditions, and with the
same oil, but without employment of any modify-
ing agent.

Analysis of the foregoing shows that in the
series employing %% of the modifying agent,
the ease of bodying varies from a maximum with
anhydrous tartaric acid, to a minimum with the
blank, as follows:

Tartaric acid anhydrous
Citric acid anhydrous

Maleic anhydride

Salicylic acid

Benzoic acid

Citrie acid, .H20

Oxalic acid .2H20

Oxalic anhydrous

Blank alkali refined linseed oil

Similarly, with the 5% series, the ease of body-
ing is as follows:

Maleic anhydride

Salicylic acid

Citric acid anhydrous

Ozxalic acid 2H20

Citric acid H20

Ozxalic acid anhydrous

Benzoic acid

Tartaric acid anhydrous

Blank alkali refined linseed oil

The 5% concentration of modifying agent, in
most cases, produces faster bodying than does
the %%, the only exceptions being anhydrous
citric acid and anhydrous tartaric acid, which ap-
parently body faster with % %.

In connection with the above grading of the
oils in accordance with ease of bodying, it is
noted that the deviations in viscosity from the
pre-selected value (V) were ignored and that
some of the examples would have occupied dif-
ferent positions in the grading lists had their
bodying been terminated exactly at the pre-se-
lected viscosity (V).

The foregoing results indicate substantial im-
provement in bodying as a result of the employ-
ment of a modifying agent. In this connection
it should be kept in ming that customarily an
effort would be made to body varnish oils to a
viscosity as high as from Z4 to Z6 (Gardner
scale), which is considerably above the approxi-
mate V viscosity pre-selected for testing in the
above experiments. In the higher viscosities even

better results would be demonstrated. The V
viscosity was pre-selected for the present pur-
poses, since preparation of varnishes with oil of
this viscosity facilitates measurement of differ-
ences in the varnish cooking, the cooking experi-
ments being referred to hereinafter.
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Further characteristics of the bodied oils are
indicated in Table No. 2 just below:

Tasre No. 2
Acip SAPONIFI- JoDINE
NUMBER CATION VAL, NUMBER
Acid
¥% | % | ¥Wh | 8% | %% | 5%
1 | Benzoicacid-...... 3.3 4.4 | 194 194 129 122
2 | Citric acid anhy-
drous....._.__._. 3.8 6.0 | 197 199 134 134
3 | Citric acid .Hy0...| 4.1 5.4 | 195.4 | 198.4 | 129 138.5
4 | Maleie acid anhy-
dride...—.o_.._. 411 10 196 206 138 145
5 | Oxalic acid anhy-
Arous. . .o_.___. 4.4 5.4 1193 196 132.5 | 135.5
6 | Oxalie acid .2H;O..] 3.0 3.6 | 204.5 | 194.5 | 137 130.3
7 | Salicylic acid-____. 4.1 4.1 195 197 143 131
8| Tartaric acid
anhydrous_..__.. 3.6 5.0 | 200 199 135 131
9 | Blank alkali re-
fined linseed oil. . 3.05 191.7 132

PREPARATION OF VARNISH

The bodied oil of each experiment referred
to in the foregoing series was cooked to a var-
nish, with each of three different resins:

I. Ester gum (glycerine ester of rosin).

II. Rosin modified maleic alkyl resin (Amberol
801).

III. Rosin modified phenol-formaldehyde resin
(Paranol 1750).

In each case the varnish was of 25 gallon oil

.length (in the proportion of 25 gallons of oil

to 100 pounds of the resin), each batch being
prepared to yield % sallon for laboratory tests.
Each batch was thinned with mineral spirits to
50% solids and the cooking time was adjusted
so0 as to yield a viscosity of C to H on the Gard-
ner scale (brushing consistency).

Observations on the bodying of the varnishes
with the three different resins are as follows:

1. Ester gum series

In most cases the oils treated with 5% of the
acid indicated bodying of the varnishes with
ester gum faster than where the oils were treat-
ed with %% of the acid. In this series the var-
nishes bodied in about three-quarters of the time
required for equivalent bodying of a varnish con-
taining the blank control alkali refined linseed oil
(bodied without modifying agent). The follow-.
ing showed particularly good results, the list being
graded from the top:

Per cent
Maleic anhydride (best) - oo 5
Benzoic aCid-wecaeaan — -5
Salieylic acid e __ ——— s
Salicylic acid-.... '5
Oxalic acid, containing crystal water——————-- 5

II. Rosin modified maleic alkyd resin series

This series showed the greatest improvement
in bodying. Most of the varnishes containing
acid treated oils bodied in about one-half the
time required for the varnish containing the
blank control alkali refined linseed oil. Here
again, in most instances, the 5% concentration
of modifying agent indicated better results than
the %% concentration. The best were as fol-
lows, the list being graded as before:

Per cent
Maleic anhydride (best) oo 5
Oxalic acid, with crystal water— ... ____._ 5
Anhydrous citric acid— - _____._ 15
Salicylic acid ——— - 1%
Benzoic acid 5
Salicylic acid -- — —— 5
Anhydrous citric acid— oo 5
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III. Rosin modified phenol-formaldehyde resin
series

In this series the varnishes containing acid
treated oils bodied in about two-thirds the time
required for the varnish containing the blank

control alkali refined linseed oil. The best ex-
amples are graded as follows:

Per cent
Maleic anhydride (best) ol 5
Salicylic acid e e %
Salicylic acid o 5
Maleic anhydride- _— - -— Y%
Benzoic acid e 5
Benzoic acid. oo %
Oxalic acid, with crystal water—_—_____ e %

Oxalic acid, with crystal water— . ______ 5

All of the foregoing varnishes were also tested
for other characteristics, and in most cases dis-
played improvement in other respects, when com-
pared with the varnishes prepared with the blank
control alkali refined linseed oil. To secure com-
parative results, the same driers were used with
each varnish. This drier was as follows:

1, Lead 0.3%
2, Cobalt 0.03%
3. Manganese 0.02%

all as naphthenate solutions, the percentage of
metal specified indicating metal content based
on the content of oil in the varnish.

The prepared varnishes were then tested for:

(a) Drying

(b) Cold water resistance

(¢) Boiling water resistance
(d) Alkali resistance

For test purposes the varnish film was applied
to a steel plate by means of a spreading knife,
providing a film thickness of 0.0015"’.

Observations of the foregoing tests were as

follows:
(a) DRYING

In most instances the varnishes containing
acid treated olls displayed noticeably improved
drying characteristics when compared with
varnish containing the blank control alkali re-
fined linseed oil. When considering the var-
nishes made with all three of the resins above
mentioned, the oil treated with %% anhydrous
tartaric acid indicated the best general improve-
ment. Almost equivalent results were shown in
the case of the varnishes containing 5% maleic
anhydride and 5% salicylic acid.

A second series of comparative varnish tests
was conducted with increased drier content both
in the blank confrol varnish as well as in the
others (0.8% lead, 0.08% cobalt and 0.04% man-
ganese), but this series displayed results very
similar to the above and are, therefore, not sep-
arately analyzed herein.

(b) COLD WATER RESISTANCE
(c) BOILING WATER RESISTANCE

These tests were conducted in accordance with

A, S. T. M. standard methods, and reasonably’

good characteristics were displayed by all of the
varnishes.
(d) ALKALI RESISTANCE

This test was carried out by immersing test
plates (carrying films dried for 48 hours) in a
3% aqueous sodium hydroxide solution. As in
the drying tests, the varnish containing %%
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provement with all three resins. Particularly
good results were also indicated with %% an-
hydrous citric acid and 4% oxalic acid, contain-
ing crystal water, when used with the ester gum
and the maleic resin.

In connection with the bodying of oils in the
comparative series discussed above, it may be
mentioned that no glycerine was added to com-
pensate for acidity. Ordinarily, where an ap-
preciable quantity of acid is present, for instance
5%, glycerine should be added to the oils in
order to neutralize the excess acidity and lower
the acid value. In the foregoing examples, alkali
resistance would have been improved by this ex-
pedient.

The following additional general observations
may be made with reference to the foregoing
comparative tests:

1. With respect to drying fime, the best re-
sults are indicated with %% anhydrous tartaric
acid, 5% maleic anhydride, and 5% salicylic
acid. :

2, In general, increase in concentration of the

acid modifying agent slightly improves drying -

time, although in a few cases drying was better
with the lower concentration.

3. With respect to bodying time, best results
are secured with tartaric acid, maleic anhydride,
citric acid and salicylic acid.

4. The aromatic acids, such as benzoic and
salicylic, are more readily soluble in the oils
than are the aliphatic acids. This is a distinct
advantage. Although some aromatic acids dis-
play a tendency toward sublimation, this tend-
ency is at a minimum with the higher molecular
acids such as the carboxylic acids, especially of
the naphthalene series, and also of anthracene,
anthraquinone, phenanthrene or phenanthra-
quinone and/or their derivatives.

5. The aliphatic acids have less tendency to-
ward sublimation than do the aromatic acids.
(Where appreciable sublimation tends to occur,
precautions should be taken to avoid loss of re-
agent, as by effecting the treatment in a manner
to return sublimated agent to the reaction mass.)

Examples 4-10

In another series of comparative experiments
certain uniform treatment conditions were adopt-
ed, as follows:

In each case, the oil employed was linseed oil
and 5% of the treating agent was used.

In each case, the heating time was in the
neighborhood of 5 hours. In conducting these
experiments the approximate reaction tempera-
ture was 300° C., although there were minor dif-
ferences between various of the experiments.
The treatment temperature was between about
290° to 310° C.

A control experiment was also conducted un-
der the same heating conditions, but without
treating agent, so as to secure comparative re-
sults. .

The experiments in this group may be di-
vided into pairs, the two experiments of each pair
employing the same treating agent. The dif-
ference between the treatment of the two mem-
bers of each pair was as follows:

1. Heating a 300 gram charge in a one liter
distilling flask under vacuum-—identified herebe-
low by the letter (@) following the example
number.

2. Heating a 150 or 300 gram charge in a 500
c. ¢. open enameled beaker—identified herebelow
by the letter (b) following the example number.

‘
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Example 4(a)
Citric acid containing water of crystallization

The mixture frothed and bumped slightly dur-
ing rise in temperature, but then boiled steadily
and gradually darkened in color, finally yielding
a yellow-brown oil which, on cooling, was a thick-
ish liquid of consistency similar to that of thin
treacle.

Example 4(b)
Citric acid containing water of crystallizalion

Some frothing and gas evolution, and slight
bumping occurred, during rise in temperature,
but the liquid steadied itself at the treatment
temperature (approximately 300° C.). The
cooled product was a thick elastic jelly, brown in
color with a strong green fluorescence. In the
residue, a little of the reagent remained as a
charred mass.

Example 5(a)
Ozalic acid

Gas evolution become very rapid during rise
in temperature, especially at about 180° C.,, but
the batch steadied with gradual solution of the
treating agent. The product was a thinnish oil
with a light brown color, A small portion (about
0.75 gram) of the agent remained like sand in
the flask.

Example 5 (b)
Ozalic acid

The product was similar in color to Example
5(a), but slightly thinner.

Example 6 (a)
Phthalic anhydride

Some sublimation occurred during rise in tem-
perature and the heating was suspended and
then restarted, after which the liquid boiled
steadily. 'The product was a pale yellow mate-
rial similar in appearance and consistency to
vaseline.

Example 6 (b)
Pnthalic anhydride

Sublimation and suspension and re-starting of
heating were as in Example 6(a). Boiling con-
tinued throughout the reaction and the lquid
thickened gradually. The product wag a thick
viscous oil.

Example 7 (a)
Salicylic acid

Some frothing and slight volatilization oc-
curred during rise in temperature. Slight dis-
tillation also took place upon reaching treatment
temperature, after which the liquid remained
steady. The product was a brown oil of the con-
sistency and appearance of syrup.

Example 7 (b)
Salicylic acid

Some sublimation occurred at about 230° C.,
but on reaching reaction temperature slight boil-
ing ang gradual thickening took place. The
product was a thick viscous liquid of dark brown
color.

Example 8(a)
Bengzoic acid

During rise in temperature sublimation oc-
curred and vigorous bumping continued for sev-
era] hours at treatment temperature. After some
irregular boiling the liquid steadied. The product
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was a medium thin brown oil, with a green fluo-
rescence.

Example 8 (b)

Bengzoic acid

Sublimation occurred during rise in tempera-
ture and on reaching treatment temperature the
oil boiled gently and gradually thickened. The
product was a thick viscous product similar to
that of Example 7(a).

Example 9(a)
Monochloracetic acid

During rise in temperature gas was evolved
and some distillation occurred. Upon reaching
treatment temperature the mixture boiled stead-
ily, without distillation, and the color darkened.
Shortly after reaching treatment temperature
distillation again set in and continued for about
one hour, but gradually tapered ‘off. 'The product
was a thick brown oil with a strong green fluo-
rescence, The distillate was a black oil with an
obnoxious smell.

Example 9 (b)

Monochloracetic acid

The product was a mobile brown colored oil,
with a strong dull green fluorescence.

Example 10 (a)
Amino salicylic acid

At low temperature, in the neighborhood of
70° C., very bad frothing and some distillation
occurred, but the batch gradually subsided as
treatment temperature was approached and the
mixture then boiled vigorously. The product was
a fairly thick golden brown oil with a strong
green fluorescence.

Example 10 (b)
Amino salicylic acid

Considerable frothing occurred as the tem-
perature rose, although the frothing sradually
subsided and was steady at the reaction temper-
ature. The product was a thick dark brown oil
with a strong dark green fluorescence.

With reference to Examples 4 to 10 inclusive,
it is mentioned that the viscosity of all of the
products was higher than the product of the
blank control experiment. The consistency in
most of the cases was recorded and comparison
thereof indicates the following graduation in
viscosity, the product of highest viscosity appear-
ing at the top of the list:

Example

Benzoic acid.

Soft $0ld.mmo oo Citric acid with water of
Acrystall%;atilgn. a
S mino salicylic acid.
Thick viscous. ... 7 _| Balicylic acid.

Amino salicylic acid.
Monochloracetic acid.
Beta-oxynaphthoic acid.
Oxalic acid.

Phthalic anhydride.
Salicylic acid.
Monochloracetic acid.

Medium viscous (liquid)._.

Citrie acid with water of
- crystallization.

Benzoic acid.

Oxalic acid.

Blank control.

Thin lquid. o oo

As to color, it is mentioned that the following
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were as light as the color of the blank control
.experiment:

Example ‘
L3 () JR N, Citric acid with water of crystallization.
8(a) e _..| Benzoic acid.
LN () Oxalic acid.

Varnishes were cooked, under equal condi-
tions, from all of the products of Examples 4 to
10. In each case the varnish was prepared in
the proportion of 25 gallons to 100 pounds of lime
hardened rosin. These varnishes were compara-
tively tested with a varnish made with the oil
produced in the blank control experiment (lin-
seed oil bodied without treating reagent).

In drying tests (without driers), a number of
the varnishes showed faster drying than the var-
nish made with the blank control oil. For in-
stance, the following were faster drying:

Example

Citric acid with water of crystallization.
Salieylic acid.

Phthalic anhydride.

| Benzoic acid.

Amino salicylie acid.

Example 11

5% of beta-oxynaphthoic acid was added to
300 grams of linseed oil and the mixture heated
under vacuum for about 5 hours at from 290° to
300° C. 'The mixture frothed considerably at the
start and upon reaching about 130° C. a fairly
violent reaction took place, this reaction sub-
siding at about 150° C. and giving way to a rapid
gas evolution and apparent gradual solution of
the reagent. Upon further increase in tempera-
ture, to about 270° C. some distillation took
place, but this stopped by the time the boiling
temperature was reached, and upon attaining
the reaction temperature the batch remained
steady throughout the five hour treatment period.

The product was a light brown oil with a
strong green fluorescence.

Example 12

1000 parts of the same castor oil as used in
Example 2 (having an acid number of 9) were
heated with 2 parts of sulphosalicylic acid and
20 parts of glycerine, in an autoclave, to 270° C.
while slowly bubbling CO: through the mixture
and maintaining a vacuum of 50 mm. Hg on the
autoclave.
under vacuum for one hour. Then the tem-
perature was reduced to 250° C. and the mixture
maintained at that temperature for two hours.
Finally the temperature was dropped to 200° C.
and the mixture held at this temperature until
the modification was completed, about two hours
at 200° C. being required. During all of these
heatings, the introduction of the CO:2 gas was so
controlled as not to destroy the desired vacuum.

The modified castor oil so obtained has good
drying properties and an acid number of 3.2.
It is useful in making paints and varnishes.

In the above specification the increased drying
velocity of oils, e. g. if treated according to the
disclosed processes with modifying agents, means
always a comparison with an oil, treated in the
absence of such polar compounds, but otherwise
under similar conditions. The ocils, when heated
to polymerizing temperatures, change their body,
viscosity and to lesser degree also their drying

The mixture was so heated at 270° C. :
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velocity. The action of the polar compounds may I

be observed if we compare the resulting product
to an oil, treated under similar conditions, heated
to the same temperature and for the same time,
but in the absence of polar compounds. The in-
creased rate of drying frequently causes also an
increased rate of bodying of the oils, all other
conditions being equal.

During my processes complex changes usually
occur, in the presence of acidic polar compounds
as a result of which new, improved modified prod-
ucts are obtained from fatty oils, resins and the
other isocolloids as described ante as useful start-
ing materials in my processes. For instance, if
oils, resins and other compounds containing high
molecular acids or derivatives of such acids are
heated to temperatures above 200° C. water and
hydrogen may be given off hy the starting mate-
rial, accompanied by complicated changes in
those starting materials, such as condensation,
polymerization, shifting of double bonds, dehy-
droxylation, decarboxylation, amongst others.
In any event in my processes such changes as
result in increasing the drying velocity and ef-
fecting other improvements in the properties of
the starting materials are accelerated by the
presence and action of my aforesaid polar com-
pounds; at least beneficial and desirable results
are obtained, although it is impossible to ascer-
tain the exact mechanism by which they are
obtained in each particular commercial embodi-
ment of my present invention.

I claim:

1. In the manufacture of improved, modified
products, suitable for plastic and coating com-
positions, from fatty cils, fatty acids, esters of
fatty acids, and from material containing the
same, said modified products having increased
drying velocity and other improved properties,
the step which comprises heating said materials

- in the presence of a minor amount of an organic

acid at a temperature of at least 200° C. and for
2 time sufficient to modify the physical properties
of and increase the drying velocity of said ma-
terials, said heating being continued for at least
thirty minutes and the amount of said organic
acid being not more than 5%.

2. The process of claim 1, wherein the organic
acid is an aromatic acid.

3. The process of claim 1, wherein the organic
acid is an aliphatic acid.

4. The process of claim 1, wherein said mate-
rial is a fatty oil and wherein the organic acid
is a carboxylic acid. :

5, The process of claim 1, wherein said mate-
rial is a fatty oil and wherein the organic acid
is a polycarboxylic acid.

6. The process of claim 1, wherein said mate-
rial is a fatty oil and wherein the organic acid
is a dicarboxylic acid.

7. The process of claim 1, wherein the organic
acid is salicylic acid.

8. The process of claim 1, wherein the organic
acid is benzoic acid.

9. The process of claim 1, wherein the organic
acid is chosen from the class consisting of maleic
acid and its anhydride.

10. The process of claim 1, wherein said mate-
rial is a fatty oil.

11. The process of claim 1, where said mate-
rial is a non-drying oil.

12. The process of claim 1, wherein said mate-
rial is a semi-drying ocil. :

13. The process of claim 1, wherein said mate-
rial is a drying oil.
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14, The process of claim 1, wherein said mate-
rial is castor oil.

15. The process of claim 1, wherein said mate-
rial is soya bean oil.

16. The process of
rial is linseed oil.

17. The process of claim 1, wherein said mate-
rial is castor oil and said organic acid is chosen
from the class consisting of maleic acid and its
anhydride.

18. The process of claim 1, wherein said mate-
rial is soya bean oil and said organic acid is
chosen from the class consisting of maleic acid
and its anhydride.

19. The process of claim 1, wherein said mate-
rial is linseed oil and said organic acid is chosen
from the class consisting of maleic acid and its
anhydride.

90. The process of claim 1, wherein said
organic acid is used in an amount from 01%
t0 9%.

claim 1, wherein said mate~
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91, The process of claim 1, wherein said mate-
rial is a fatty oil and wherein said material is
also treated with an alcohol.

22. In the manufacture of improved, modified
products, suitable for plastic and coating com-
positions, from fatty oils, fatty acids, esters of
fatty acids, and from materials containing the
same, said modified products having increased
drying velocity and other jmproved properties,
the step which comprises heating said materials in
the presence of a minor amount of an organic
acid at a temperature of at least 200° C. and for
a time sufficient to modify the physical proper-
ties of and increase the drying velocity of said
materials, said heating being continued for at
least thirty minufes and the amount of said
organic acid being not more than 10%.

1,ASZLO AUER.
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