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In my British Patents 318,562, 321,692, and
341490 as well as in my United States Patent
2,007,958, I have produced rlastic masses out of
fatty oils by way of aggregating them in the form
of aqueous emulsions. The basic idea of my de-
velopment program at the time those patent ap-
plications were filed, was to convert fatty oils into
a rubber-liks stage, having properties similar to
natural rubber. The products so obtained could
be mil'ed and compounded on rubber mills.

According to the present invention, I have pre-
pared by new means aggregated fatty oil emul-
sions for use in protective coatings, such as var-
nishes, paints, enamels, etc. The emulsions dealt
with in the presen{ application I call “air sensi-
tive emulsions.” Under air sensitive emulsions
I understand such emulsions, which are sensitive
to the action of the air, when exposed to it in
form of a thin layer, such as a film, e. g. of 0.0015"*
to 0.003’* wet film thickness; insofar as they
contain the fatty ols in the form of solid par-
ticles and on the action of the air on their thin
layers, as soon as demusification sets in, they
form a so’id and coherent film. Such solid film
is formed also under such conditions under which
a large percentage of the water, originally being
the dispersion medium, is still occluded in the
film. The film formation is wusually reached
within a couple of seconds, but latest in a couple
of minutes and always in g shorter time than 30
minutes. The non-fluid stage is reached even
earlier. . In some exceptional cases it may be de-
sirable to slow down artificia’ly the film forma-
tion of air sensitive emulsicns, so that the fiim
formation should occur within a time exceeding
30 minutes, however, the film formation is rarely
slowed to an extent that it should take more than
1 hour. If an air sensitive emulsion is rubbed
‘between the fingers for a minute or so, it will also
deposit solid particles or a solid film inbetween
the fingers.

Briefly considered, the air sensitive emulsion of
the present invention is prepared as an oil-in-
water emulsion of which the dispersed phase in-
corporates a fatty acid ester, such as a fatty oil.
The fatty oil is preliminarily bodied to a rela-
tively heavy viscosity and then emulsified, and,
in dispersed form, the particles of the fatty oil
are treated to effect agglomeration, for instance,
by employing hydrogen peroxide, or in other ways
as more fully described here below. Advanta-
geously the pH value of the emulsion is retained
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within certain limits during the aggregation
treatment. The degree of prebodying and of ag-
gregation of the dispersed particles in situ is such
as to render the emulsion highly sensitive to the
action of air when spread in thin films and there-
by provide for the formation of a coherent solid
film immediately upon demulsification of the
emulsion. .

To explain the importance of my new emulsions,
I want to refer to the known facts that if drying
oils are used to prepare coating materials, before
thev form a solid film, they undergo a.compara-
tively slow drying process. Before they form a
solid film, they remain for a long period in a
liquid stage and reach the so-called “dust-free”
stage after a considerable lapse of time. This
prorerty of drying oils is causing limitations in
their use in protective and decorative coatings
and in cases where rapid drying is needed it was
necessary to use lacquers, such as nitro-cellulose
lacquers. Such lacquers contain more expensive
film-forming so’ids than drying oils and their
solvents are also more expensive than those used
in connection with drying oils. Now, my new
emulsions enable the formulation of very fast
drying, almost lacquer-like drying, coating mate-
rials, while using as principal film-forming solids
drying and semi-drying oils, and utilizing water
as principal dispersing agent. ‘

It is o'd in the art to make emulsion paints,
which contain drying oils and drying oil emul-
sions have been used for many diversified pur-
poses in the past. However, my present inven-
tion does not deal with emulsions of drying oils
in general, but with quite specific types of emul-
sions, containing drying oils or semi-drying oils,
The dispersed phase of my emulsions has been
aggregated and the emulsions possess qualities
defined further above as inherent to air sensitive
emulsions,

‘Many investigators consider the process I am
calling as aggregation, as polymerization, but I
am confident of the fact that actually what oc~
curs in the emulsion is better defined with the
expression used by me, that is, by “aggregation,”
(See'article “Polymerization or Aggregation?”’—
National Paint Bulletin, October, 1937.)

STARTING MATERIALS

The process may be applied to fatty oils gen-
erally, including drying oils, semi-drying oils, and
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non-drying olls. A typical list 6f such ofls fol-
lows:

Tung oil

Oiticica oil
Dehydrated castor oil
Linseed oil

Perilla oil

Sunflower oil
Poppyseed oil

Soya bean oil

Wainut oil

Rapeseed oil
Pineseed oil

Olive oi}l

Corn oil

Cottonseed oil
Coconut oil

Babassu oil
Hydroxylated oils such as castor oil, efe.
"Fish oils (train oils)

It should be noted that, in addition to the natu-
ral glycerin esters of the fatty acids, other esters
may be employed, such as synthetic glycerin es-
ters of fatty acids, and fatty acid esters formed
with other polyhydric alcohols, such as glycols,
pentaerythritol, mannitol, sorbitol, etc. In sheort,
natural or syrthetic oils may be used, whether
of animal or vegetable origin, as well as frac-
tions of either type.

For convenience, all such materials and com-
binations are referred to herein merely as fatty
oils.

As the reaction taking place in my process is
a reaction of the polyhydric alechol esters of
unsaturated fatty acids, ali such mixed ester type
synthetic resins may be used as starting materials
for my process, which comprise at least 50% un-
saturated fatty acid esters, calculating such por-
tion of the polyhydriec alcohol radical into the
ester, which is needed to form the esters with the
unsaturated fatty acid content of the symnthetic
resin. Such synthetic resins are, for instance,
the alkyd resins of the kind which are mixed
esters of polycarboxylic acids and unsaturated
fatty acids.

Examples of polycarboxylic acids, forming al- -

kyd resins useful in my process are for instance:

Phthalic acid,
Maleic acid,
Succinie acid,

Malic acid,

Tartaric acid,
Pumaric acid,

Citric acid,

Adipic acid,

Sebacic acid,
Azelaic acid,
Suberic acid, etc., or
Anhydrides of such acids.

Exaraples of the unsaturated fatty acids, form-
ing alkyd resins useful in my process are for in-
stance:

Linseed oil fatty acids,
China-wood oil fatty acids,

Perilla oil fatty acids,

Otticica oii fatty acids,
Dehydrated castor oil fatty acids,
Sunflower oil fatty acids,
Soyabean oil fatty acids,
Cottonsecq oil fatty acids,

Corn oil fatty acids, °

Fatty acids of fish oils (train oils).
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tained with polyhydric alcohol esters of
fatty oils, which esters contain in their acid
component at least 50% acids of fatly oils and
which fatty oil acids comprise fatty acids
at Jeast two double bonds. In this definition of
fatty acid esters, there is included the group of
drying and semi-drying fatty oils, further the
group of synthetic oils and the group of alkyd
resins, not containing more than 50% polybasic
acids in their acid component.

Any appropriate mixtures or combinations of
members of the above described classes may be
treated, as desired.

‘The better drying a fatty oil is, the more suit-
able it is for my present process. I found that
at least some of the fatty acids present i my
oils should preferably contain more than one dot~
ble bond in the molecule. 'This includes esters of
the drying oil fatfy acids and of the semi-drying
oil fatty acids. I also found that esters of fatty
acids having eonjugated double bonds undergo
easier my emulsion aggregation process, than
fatty acids with isolated double bonds.

I have found that the fattly oils here above de-
scribed are suitable to my emulsion-aggregation
only if they have at least a ceriain critical mini-
mum viscosity or body. In eother words, to be
susceptible to the aggregation in aqueous emml~

:

- sion, they have to be pre-bodied by the usual
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means, known in the art. Such bodying may be
carried out for instance by heating the oil to heat-
bodying temperatures, or by blowing the oif with
a gas, such as air or oxygen 2t room or elevated
temperatures. Other means of bodying are treat-
ment with ultra-violet light, by exposure to sn
electric field, ete.

T found that my oils have to have a minimum
viscosity of Q in the Gardner scale, but preferably
they should have stiil higher viscosities, such as V
or Z-1 on the Gardner scale, and I further found
that if the viscosity is more than Z-6, my emul- .
sion aggregation reaction is still easier to per-
form.

However, drying oils are used in coating ma-
terials not only as such, but also in a blended
form together with natural and synthetic resins.

The natural and synthetic resins, useful in my
present process, are known in the art as var-
nish resins and all of them are soluble directly,
or after a suitable treatment in varnish oils . e.
oils used in varnish making).

As resin components of my air sensitive emul-
sions I may use many of the naiural and syn-
thetic resins, of which the following list are ex-
amples:

Cumar and indene resins,

Rosin,

Esters of rosin with polyhydric alcohols, (glyc-
erine, glycols, pentaerythritol, sorbitol, man-
nitol, ete.)

Congo,

Congo esters,

Other copals (e. g. kauri), Maleic ‘anhydride—
rosin—polyhydric alcohsl, type maleic resins,

Rosin modified phenolic resins,

So-called pure phenolic resins,

Terpene resins, etc. P
In case oil-resin blends are used as the dis-

persed phase of my emulsions, the oils and res-

ins may be advantageously cooked together in
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the regular way as varnish solids are prepared
in the varnish kettle. If in such a case unbod-
ied oils are used as starting material, it is qif-
ficult to establish what the viscosity of the oil is
in the varnish cook, as the oil could not regu-
larly be separated from the resin with which it
forms a uniform blend. In such.a case we
measure the viscosity of the oil-resin mixture
and because such mixture may frequently be too
viscous to be measured directly in the Gardner
scale, when we refer to the viscosity of the blend,
we may. have to express same related to a solu-
tion of the blend in question in an organic sol-
vent, such as for instance, in mineral spirits,
giving also the solid content of such.a solution.
As a general observation, I may mention that
fatty oils form more readily air ‘sensitive emul-
sions in presence of resins, than in absence of
resins. In other words, if we compare cooks at
the same temperature and for gradually pro-
gressing times of cooking, we find that cooks in
which resins are present, form earlier air sensi-
tive emulsions, under otherwise comparative con=-
ditions, than fatty oils alone.in absence of resins.
This statement is meant to apply for such cases
in which emulsions of various cooking times are
compared and checked whether under compara-
tive reaction conditions they could be aggregat-
ed to the state in which they yield air sensitive
emulsions. The: resin. containing cooks can be
converted into air sensitive emulsions with a
shorter cooking time than the resin-free com-
parative oil cooks. :

TREATMENT CONDITIONS
BopyING

The first step in my process is, as indicated
above, the bodying of the oil. This is effected in
any of several known ways, such as:

1. By heating the oil, at suitable bodying tem-
peratures, above 200° C., and usually above 250°
C., until the desired viscosity is attained. (Stand
oils, polymerized oils, or heat bodied oils.)

2. By blowing air, oxygen, or ozone over or

through the oil to be thickened, either at rocom
temperatures or at elevated temperatures. (Ox-
idized oils or air blown 6ils.) -

3. By utilizing various gases, such as SOz,
H:2S, COg, N3, ete., either to blanket the oils dur-
ing heat treatment or to treat the oils directly
by blowing or bubbling the gas through the oil,
either with or without the use of heat. (Non-
oxidized bodied oils.)

4. By treating the oil with ultra-violet rays.
(Uviol oils.)

5. By treating the oil'in an electrical circuit
with a potential difference capable of yielding
bodying (Voltol oils.)

- 6. By bodying oils with modifying agents (po-
lar compounds) as disclosed in my U. S. Patents

Nos. 2,189,772; 2,213,944; 2,293,038; 2,298,270;.

2,298,916; etc., and the various divisions and con~
tinuations thereof.

-71. By heat-bodying under vacuum, occasionally
coupled with a steam treatment to distill off free
fatty acids.

Combinations of certain of these bodying tech-
niques may be employed, as, for example, body-
ing with polar compounds in the presence of an
electro-static field.

It is important to the attainment of best re-
sults that the oil should be bodied before emul-
sifying it and treating it in the emulsion in gc-
cordance with my invention. Even where the
bodying is relatively slight some advantages may
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be realized, but the strikingly improved results

.of my preferred method are most readily pro-

duced if the oil is quite heavily bodied. The ex-
tent or degree of bodying may vary over a consid-
erable range, depending upon the purposes in
view.. However, in one preferred practice of the
invention, the range of bodying desirable before
emulsion aggregation may be defined by limits,
as follows: -
In the first place, the oil should be bodied at

- least to a degree such that when heated to 160°
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C. with 4% % sulfur an irreversible gel will form
within about 4 hours and most desirably within-
about 3 hours.

On the other hand, the oil preferably should
not have a body heavier than that which would
result. in conversion to an irreversible gel in less
than 15 minutes when vulcanized with %% sul-
fur at 120° C. : o

It may be mentioned that these limits, as just
defined, are applicable not only to emulsion~
aggregation treatment of fatty oils themselves
but also to similar treatment of fatty oils in ad-
mixture with resins, thereby yielding emulsion-
aggregated varnish solids of the . oleo-resinous
type.

I prefer to define the desired viscosity as above
described, because, in the light of present knowl-
edge, it is easier to apply some such test than
it is to separate the component parts of an oleo-
resinous mixture in order to determine the vis-
cosity of the oil alone.

In addition to the foregoing limits of the range
of bodying, it may be mentioned that alterna-
tively the preferable range of bodying of the oil
may be expressed by any suitable viscosity scale.
Thus, e. g., for natural oils a satisfactory range
of hodying is from about 15 to 20 poises (Y on
the Gardner scale) up to in the neighborhood of
809 poises (beyond the upper limit of the Gardner
scale).. For most purposes it will be found de-
sirable to utilize a viszosity upwards of about

100 poises. - The measurement of the desired body

by viscosity scales will, of course, be best suited
to the situation where the oil is bodied prior to
admixture with a resin, as in the preparation of
varnish bases.

The best viscosity for any particular oil or oleo-
resinous mixture will be a function of several
variables.. To mention a few, the solid content
and pH of the emulsion used, the temperature
of treatment, the type of resin used, if any, the
nature of the oil, the proportion oil to resin, the
effect desired, etc., will influence the degree of
body to be employed. In each individual case,
however, it is easy to determine thé most favor-
able viscosity to use. After the proper viscosity
has been determined, the desired conditions can
readily be duplicated. ' For instance, one may
simply note the appearance and the hehavior of
50 much of the material as clings to the stirring
baddle when it is lifted out of the kettle from
time to time, such as flow and the length of the
string formed, ecic.

It should be remembered, of course, that differ-
ent resins have diverse effects on the oil bodying.
Allowances must be made for this fact in caleu-
lating the time necessary to attain proper body-
ing of a particular mixture, and it should also
be realized that in a certain case it may be pos-
sible to proceed to the emulsion-aggregation
treatment step before the vis:osity of the mix-
ture is as high as would be necessary in another
case with a different oleo-resinous mix.

A further convenient method establishing the
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necessary critical minimum viscosity of my fatty
acld esters is the ammonia test, which is de-
scribedinmoredetailmrtherbelowinl-:xample
32. The test comprises in immersing a small pil
of the ester by the zid of a glass rod into con-
centrated ammonium hydroxide solution kept in
a test tube. Satisfactory viscosity is reached if
the pill solidifies in the concentrated ammonia
In not more than 5 minutes to such an extent
that when pressed agafnst the wall of the test
tubebytbeglasrod,itshoulcnfeelntbbery(elas-
tic), dry and should not stick to the wall of the
test fube.

The ammonia test is particularly suitable to
determine the necessary critical viscosity Hmit
In the case of oil-resin mixtures or in the case
of alkyd resins, which very often do nof have a
ready flow at room temperature. Alkyd resins,
as it is known, are very viscous and often form
plastic solids at room temperature, if the poly-
basic acid content is considerable. :

It should be mentioned that generally speak-
ing esters containing fatty acids with conjugated
- double bonds have a Iower critical minimum vis-
cosity requirement from point of view of the
emulsion aggregation process, than similar esters
with isolated double bonds. -

AGGREGATION PROCESS

As described further above, it is 2 prereguisite
to my process that the oils should have at least
a certain critical minimum viscosity. If they
reach that minimum viszosity, they mazy under-
ge the emulsion aggregation process,

My aggregating agent is oxygen. I believe that
the active agent of my process is an electrically
charged oxygen particle. However, I have no
definite proof of that supposition. As not any
anda.lloxygenmayactmmypmcasasaggre-
gating agent, I shall refer the oxygen which is
suitable in my process as “active axygen” and I
believe that the particles of this active oxygen
are most probably elecirically charged,

I can obtain my active oxygen in various ways.
1) Imayuseamoxide,mchasametalperox—
ide or hydrogen peroxide, or an organie peroxzide
tosupylym:yacuvecxygmwmyemukions.
(DX may blow oxyzen or an oxygen cortaining
gas, such as air, through my emulsions, (&3 1 %

nmyusetheoxygenwhichispraentinthewater ;

phase of my emulsion as absorbed oxygen,

However,asthethreekind’sotoxygenabove
mferredtodonotactwithequalvelocity, aux-
ﬂiaryaadstamemaybeneededinmanyofthe
cases. e

I found for instance that the appleation of )

heatisacceleraﬁngtheactionofmyaggregat—
ing agent (active oxygen). In fact, the applica-
ﬁmofhmtisoneoftheroadswhichleadto
acﬁvatetheoxygenparﬁclesmmyreacﬁon.
Temperatures

aboveroomtemperaturemaybe_

medforsuchacﬁvaﬁonandtheyshuuldnotex—
eeedﬂleboﬂingpointoftheemulsiontobe
treated. Usually temperatures between 50° C.
andao'c.areuseful,buttempm'aturesbelow
5o’c.andahove80’c.mayalsobeused,ifother
reaction conditions warrant such a Procedure,
but such temperatures should not exceed the
bomngpointoftheaqueousdispersion.
Agitaﬁonoftheemulsionalsoactsasanacﬂ-
vaﬁngfactoranditmayadvantageous]ybecom-
Iﬂnedwiththeapplicaﬁonoftemperatm'eshigher
than room temperature. It is believed that the
ouygmparﬁcleswhichareahsorbedintheaque—
ous phase of the emulsion may obtain electric
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charges by friction, caused by forced movement.
Elevated temperatures themselves are
the movement of air particles absorbed in water
and agitation causes also an increase in the move-
ment of absorbed gas particles. . The combina-
tion of agitation and heat causes increased and

‘Incaseperoxidesareusedandoxygenislib-
erated In_situ, further activation by agitation
and/or heat is not o necessary requirement and -
the aggregation may be carried out in & satis-

. Tactory way, at room temperature and even at

15

30

35

70

75

temperatures lower than room temperature. In
case, however, only the oxygen present by nat
uralabsorptionintheaqﬁmphaseisusedfor
the aggregation process, it is necessary to activate
same and temperatures higher than room tem-
perature and preferably agitation are needed to
complete the reaction within practically useful
time intervals.

If blowing of air or oxygen through the emul~
sionisusedasasoureeoftheaggregatinga’ctive
oxygen, the conditions are usually inbetween the
above-mentioned two extremes, on one end of
using peroxides and on the other end of using
the oxygen absorbed in the water as sole aggre~
gating agent. Whether heat and agitation should
be used in connection with blowing air or exygen
through the emulsion, may depend on the pare
ticular reaction conditfons invelved, on the fine-
ness -of sub-dividing the gas bubbles used, the-
body and nature of the ofl or oil-resin mixture,
amongst others. It may be mentfoned as a gen-
eral rule, however, that under otherwise equal
conditions peroxides act fastest, blowing of afr
or oxygen is next fast, and using the absorbed
oxygen only, is the slowest of the three alternz~
tives. Further, itmaybestatedthattmderany
condition agitation and/or heat aceelerate the
action of the oxygen and that their use is essen-
tial only in the slowest range, . ‘

With regard to the quality of the film-forming
solids, the films which have been produced by the
smallest possible quantity of active Ooxygen are
most desirable, as they contain very little chiems-
ical oxidation produets, whereas in cases where
peroxides are used in eonsiderable proportions,
the active oxygen may cause chemical oxidation,
yielding by-products, which are in many cases
undesirable components of films obtained from

-coating eompositions. -

Crrricat PH CONCENTRATION

One of the important criterions of my process
is the pH of the emulsion. I found that it is
important to have critical pH limit to carry out
my process satisfactorily. I found that the reac~
tion is extremely slow with a pH of 7 and there
is' a very slow range from about a PH of 5.7 to
about 84. The range is very active below 5.7,
such as for instance in the neighborhood of PH
of 2.8 and also above 8.4, for instance in the region
of pH of 10.5 and higher. In other words, the
reaction is greatly accelerated by a pH below 5.7

5 or above 8.4. However, for many purposes if

working on the alkaline side I found it to be ad-
vantageous to have a pH of at least 10 and if
working on the acid side, to have a pH which does
not exceed 4.

It has been found that metallic driers are ac-
celerating the emulsion aggregation process par-
ticularly’ in such cases in which the aggregation
is carried out in an alkaline medium. Therefore,
if metallic driers are desired to be present in the
fatty oils, it is of advantage to work on the alka-
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line side. However, If the absence of metallic

driers is desired, a conversion in an emulsion on

the acid side is more desirable. Further, it may
be mentioned that conversion on the gecid side is
advantageous if a constant pH is desired.  In
case of emulsion aggregation on the alkaline side,
the pH generally changes insofar as it gradually
becomes lower.

CONCENTRATION OF THE EmuLrsion

I also found that the concentration of my
emulsions, to be aggregated, is important and as
& general rule lower solid content will accelerate
the reaction, whereas higher solid content will
retard same. A particularly advantageous range
is between 10% and 20% solids. Vehicles of coat-
ing materials should preferably have solids in
the neighborhood of 50% or more. It is possible
to carry out the emulsion aggregation process
in the neighborhood of 50%, or in other words,
air sensitive emulsions can be produced in emul-
slons having 50% solids. In fact, even higher
solids going up to 70% may be applied. However,
the more concentrated emulsions we use, the
more accelerating and activating conditions we
have to apply for satisfactory results. For in-
stance at a 209% concentration it is easy to apply
the reaction using the absorbed oxygen only, as
aggregating agent, with comparatively low tem-
peratures and slow agitation, However, using
higher concentrations it may kecome necessary
to use peroxides as activating agents and if the
concentration is still further increased, the si-
multaneous use of peroxides and heat and agi-
tation may be required to secure the transforma-
tion desired.

It may be advantageous to carry out my proc-
ess in an emulsion with low solid content, to ac-
celerate the process and after the emulsion ag-
gregation is completed, to concentrate the com-
paratively dilute emulsion. Such concentration
may be carried out by any of the means known
in the art in connection with concentrating emul-
sions, for instance, concentrating natural rubber
latex. One example of such g method is electro-
decantation. ‘ .

OXYGEN SUPPLYING AGENTS

As mentioned further above, if other reaction
conditions are proper, the oxygen content of the
water, present in the emulsion, may be satisfac-
tory.

Oxygen may be supplied to the emulsion in
form of oxygen gas or oxygen containing gases,
such as air, by bubbling through the emulsion
such gases or by introducing them by known
means. Ozone may also be used,

To produce oxygen in situ peroxides or other
per-compounds may be used. In most of the
examples hydrogen peroxide is used to illustrate
the addition of per-compounds. However, other
peroxides may also be used, such. as sodium per-
oxide, barium peroxide, magnesium peroxide, zine
peroxide, other metal peroxides, or organic per-
oxides, such as benzoyl peroxide, urea peroxide,
ete. Examples of per-compounds are further per-
borates, percarbonates, persulfates, such as po-
tassium, sodium and ammonium persulfates, per-
chlorates, pyrophosphate peroxides, ozonides, etc.
The criterion of the usefulness of these agents is
that they should supply oxygen in situ under the
reaction conditions applied in my process and
that the emulsion could be prepared in such a
way that it should not break in their Dresence,
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EMULSIFYING AGENTS

Great variety of emulsifying agents may be
used in my process. A list of such emulsifying
agents is given, for instance, under the title of
Surface-Active Agents in the January 1943 issue
of Industrial and Engineering Chemistry, on

pages 126 to 130. :

Soaps of fatty acids are for instance satisfac-

tory emulsifying agents.
given herewith:

A listrof some cthers is

Trade Name and Source

Manufacturer’s Deseription .

Duponol ME, E. I. du Pont de
Nemours & Co.

Aerosol OT, American Cyan-
amid Company. :

Emulphor AG, General Dye-
stufl Corporation. -

Nekal A, Gneral Dyestuff Cor-
poration.

Igepon, General Dyestuft Cor-
poration.

Triton, Rohm & Haas_____.__.__
Emulgor A, Glyco Products..___
‘Wetanol, Glyeo Products._..__._

Darvan #1, \‘R. T. Vanderbilt
Company.

Hornkem, Hornkem Corp.._____.

Beta Sol, Onyx Oil & Chemical
Company.

Pentamul 126, Heyden Chemical

Corp.
Pentamul 147, Heyden Chemical
Corp.

Fatty alcohol sulphate,

Dioctyl ester of sodium sul-
phosuceinic acid.

Polycthyleneoxide condensation
product. :

Sodium salt of alkylsubstituted
naphthalene sulphonate.

Sodium sulphonate of an clels

- acld ester of an aliphatie
compound, for - instance, of
the type of
CiyHyuCON—CH,CyH,80sNa.

Sodium salt of ary! alkyl poly
ether sulphonate.

A highly polymerized glycol
ester. .
Modified sodium salts of sul-

phated fatty aleohols.
Polymerized sodium salts of

alkyl naphthalene sulphonic

acids, . :
Purified sulpholignin—,
Quaternary ammonijum salt,

Pentaerythritol monooleate,
Pentaerythrito! monolaurate,

I have found that from the various emulsify-
ing agents such types are most suitable, which
are active both on the acid side and on the alka-
line side. The non-ionic emulsifying agents be-
long to that class, such as for instance, Pantamul
126 and 147, nonaethyleneglycolmonooleate, or
the corresponding dioleate, or the corresponding
monolaurate or dilaurate or monoricinoleate or
diricinoleate. (Glyco products.) A further sat-
isfactory group is the one of the cation-active
emulsifying agents. Examples are the quater-
nary ammonium salts. As will be seen, the fatty
alcohol sulphates (for instance, Duponol ME) are
also suitable for my process.

Vacuom

The application of vacuum, that is reducing
the pressure over the emulsion, accelerates the
emulsion aggregation process and helps to acti-
vate the oxygen particles present. . This will be
llustrated in the examples. (See Example 14.)

EXAMPLES

The examples given here below illustrate my
brocess and my products. I do not intend, how-~
ever, to limit my products and my process to the

_ scope of the examples given,
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In many of the examples it was decided to de-
termine the state of the dispersed phase of the
emulsions and the progress of the emulsion ag-
gregation reaction by coagulating the emulsions.
or sample portions thereof. This was done by the
addition of a saturated barium chloride solution,
which coagulates the emulsions, for instance
emulsions made with Duponol ME, with ease.
The resulting coagulum contained the dispersed
phase of the emulsion, together with a small per-
centage of the water. .

The appearance and condition of the coagula
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permits to classify same into one of the following
. classes:

1. PV, fluid and viscous.

2. HV-TP, Heavy, viscous but still showing

fluidity in the entirety of the product at tem-~
peratgmhigherthanroomtemperature but not
exceeding 100° C.

3. 1G-CF, intermediate stage, having slight gel
siructure, but still showing cold flow characteris-
Hes.

4. NT-ST, a non-thermoplastic gel, soft and
having considerable tack (NT-ST, for non-ther-
moplastic, soft and tacky.)

5. GD, a gel stage, dry and free of {ack.

The coagula were dried at elevated tempera-
tures, to drive out any residue of water and the

" resulting solids were classified into one of the
above designated classes.

In many of the examples here below, this classi-
fication was used fo express the state of the dis-
persed phase of the emulsions.

In the examples following here below in many
Instances the nature of the prceess and its var-
iables are demonstrated, instead of showing how
to make a coating composition. For instance Ex-
amples 1 to 25 and 37 and 38 belong to this group,
and also to a certain extent Examples 32, 33, and
39 t0 50. 1t sheuld be mentioned that in all these
examples where at least stage 4 (a non-thermo-
plastic gel) has been reached, the emulsion is an
air sensitive emuilsion, which can be used itself
8s a coaling composition or which may be used
as a component of coating compositions. (Ob-
viously, where stage 5 has been reached, the re-
action is more advanced and the emulsions are
suitable in coating compositions.)

Examples 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
39, 40, 41, 43, 45, 46-A, 46-B, 47, 48-A, 48-B, 48-C,
49, 50-A and 50-B, describe the preparation of
coating compositions.

Examrix 1

For a series-of experiments a master batch
emulsion was made, using OKO bodied linseed
oil of the viscosity M-37.  To 350 grams of the
M-37 oil, 5 grams of concentrated ammonia were
added. To 350 grams of distilled water, 5 grams
of concentrated ammonia were added. ‘The ague-
ous ammonia solution was gradually added to the
oil under constant agitation, whereby a uniform
emulsion was obtained. A further 700 grams of
distilied water were then added to the emulsion,
to produce an emulsion with 25 per cent solid
content. The OKO M-37 oil is a specially vacu-
um bodied viscous oil, having a low acid num-
ber. The product used in this example is mar-
keted by Spencer Kellogg & Sons, Inc., and had
an acid number of 2/7. The pH of this solution
was somewhat above 10. The ammonium hy-
droxide formed seap in situ with the fatty acids
of the oil and this soap acted as emulsifying
agent.

ExamriE 2

‘To 400 grams of the master batch emuision of
Example 1, 3 grams of 30 rer cent strong hydro-
gen peroxide were added, tegether with 30 grams
of distilled water. The hydrogen peroxide and
distilled water were mixed first together. Then
this mixture was added to the master batch emul-
sion. The emulsion was agitated slowly and
heated to and maintained at 60° C. During the
reaction the pH is usually droepping and therefore
further small portions of concentrated am-
monjum hvdroxide were added to keep the emuil-
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sion on the alkaline side and to preserve its sta-

‘bility. The agitation and heating of the emul-

sion was maintained for 2 hours, after which both
the heating and the agitation were stopped over-
night

The next day the emulsion was reheated to 60°
C. and agitated at that temperature for another
2 hours, after which period a further mixture of
3 grams of 30% hydrogen peroxide and 30 grams
of distilled water were added. After this addition,
the emulsion coagulated irreversibly and acetic
acid was added to the emulsion, to acidify and to
complete the coagulaticn. A sample of the co-
agulum was placed in a Petri dish and dried in an
electrically heated oven at 130° C. In another
Petri dish some untreated M-37 oil was heated in
the same oven at the same temperature angd for
the same length of time. The dry product from
the coagulated emulsion wag a soft, non-thermo-
plastic gel, having a relatively low tensile strength
and a somewhat darker color than the control
M-37 0ill. The untreated M-37 oil heated along-
side the coagulum of the emulsion remained an
oily product with a light color ang ready flow.
The treatment time in this particular example
was 4 hours at 60° C. and another 16 hours stand-
ing at room temperature. The actual hydrcgen
peroxide quantity used was somewhat less than
1% during the treatment period, as at the addi-
tion of the second hydrogen preoxide quantity the
emulsion coagulated. The emulsion had 100
grams of oil and 3 grams of 30% hydrogen per-
oxide soluticn was added, making the active hy-
drogen peroxide equivalent. to 0.9%, based on
the.oil content.

It should be noted that under the reaction
eonditions of this example, using high alkalnity
and elevated temperatures together with hydro-
gen peroxide, the transformation of the liquid
M-37 oil is g rapid one and additional hydrogen
peroxide addition coagulated the emulsion. Dur-
ing the reaction under the reaction conditions
used in this example, quite considerable evapora-
tion of water occurred and it was hecessary to
add distilled water from time to time to the
emulsion, to maintain the original solid content,
and to prevent the concentration of the emulsion.

It should be noted that the low solid content
of the emulsion also added to the causes which
secured rapidity of the aggregation process.

Presence of emulsifying agents, which are non-
ionic or cation-active and work also in the acid
region are needed to preserve the emulsion under
the reaction conditions of this example and their
absence -may have caused the flocculation ob-
served.

ExampLE 3

In this example 600 grams of the master batch
emulsion of Example 1 were used, to which 10
grams of 30% hydrogen peroxide were added un-
der agitation. As soon as the mixture was homo-
geneous, the agitation was stopped and the emul-
sion left standing at room temperature for 72
hours in a beaker, covered with a watch glass.
After 72 hours had lapsed, the emulsion was
coagulated by the aid of acetic acid. A portion
of the coagulum was dried in an oven at 130° C.
The resultant product was a non-thermoplastic
gel similar to that obtained in Example 2, corre-
sponding in our scale to Stage 4 (NT-ST).. The
quantity of hydrogen peroxide (assay) was 2%
in this example, based on the oil content of the
emulsion. It may be seen that even at room
temperature, the M-37 cil is ageregated to an
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advanced stage at the pH of this example, but
the time interval necessary for the conversion
was longer than in the case of the comparative
Example 2, in which elevated temperature was
used. The solid content of this emulsion was
also 25% and the quantity of hydrogen peroxide
used was much more than in the case of the com-
parative Example 2.

ExaMpPLE 4

100 grams of M-37 oil were emulsified with
the aid of a colloid mill, using 2 grams of Duponol
-ME and 200 grams of distilled water. 3 grams
of 30% strong hydrogen peroxide were added to

- the emuision and the same was kept at room
temperature in a beaker covered with s watch
glass for 18 hours. The temperature of the emul-
sion was then raised to 60° C. and under constant
agitation this temperature was maintained for 5
hours. The entire emulsion was coagulated then
by the addition of a 5% strong barium chloride
solution.
at 130° C. and the product obtained was of oily
nature, corresponding to stage 1 of our scale
(FV). The above emulsion had a pH very slight-
ly above 7, that is to say, it was very faintly al-
kaline, whereas the emulsion of Example 2, was
" much more alkaline. This exambple shows that
the pH is very important for the preparation of
air sensitive emulsions and that higher pH values
are advantageous, if we consider the alkaline side
of the pH scale alone. Duponol ME is a fatty
alcohol sulphate, marketed by E. I. du Pont de
Nemours & Co. 'That Duponol ME does not re-
tard the aggregation process and is not the cause

of the lack of conversion in the case of the present

example, can be seen if we consider other exam-
ples in which the same agent was used and ag-
gregation occurred readily. .0.9% hydrogen per-
oxide (assay) was used in this example, based
on the oil content. The emulsion of this exam-
ple had higher solids than the one used in Exam-
ple 2. : )

ExAMPLE 5§

100 grams of M-37 oil was emulsified by the
aid of 0.4 grams of sodium hydroxide, dissolved
in 200 grams of distilled water. The emulsion
was treated for 4 days in such a way that during
daytime the temperature of the emulsion was
raised to 60° C. and emulsion was agitated,
whereas at night time the temperature of the
emulsion was room temperature and no agita-
tion occurred. Altogether the emulsion was ex-
posed to the elevated temperatures and agitation
for 20 hours during the 4 days treatment period.
At night time, the emulsion was kept in a glass
beaker, covered by a watch glass. In total 12
grams of a 30% strong hydrogen peroxide solu-
tion were added in 4 equal installments during
the 4 day period. After the fourth day, the
emulsion so treated was completely coagulated
by the aid of acetic acid and a portion of the
coagulum was dried at 130° C., yielding a porous
and fairly rigid, almost tackfree gel, correspond-
ing to my class 5 (GD). The emulsifying sgent
in this example was sodium soap, which was
formed in situ by the sodium hydroxide and the
fatty acid content of the oil.

In this example the pH was highly on the alka-
line'side. The reason for the very advanced stage
obtained in this example is the simultaneous use
of comparatively low concentration, high pH, ele-
vated temperatures, hydrogen peroxide, and a
comparatively long reaction period.

A portion of the coagulum was dried
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ExXAMPLE 6

A master batch of emulsion was prepared by
using 400 grams of M-37 oil and emulsifying same
with 400 grams of distilled water and 20 grams
of Emulphor ON, using a colloid mill for the
dispersion process. Emulphor ON was used to
obtain an acid stable emulsion, for tests described
further below. This emulsifying agent was of a
different type from Duponol ME and is marketed
by General Dyestuff Corporation and is a poly-
ethyleneoxide condensation product.

The solid content of this emulsion was 50%.

ExAaMPLE 7

This example was designed to Investigate the
role of the pH in the aggregation reaction of
M-37 oil in an aqueous emulsion. Several 100
gram portions of the master batch of Example 6
were taken and treated as follows: .

7-A—Nothing was added to this portion, the
PH being approximately 6.

- 7-B—To this portion 1.2 cc. of 10% strong
sodium hydroxide solution were added to give a
PH of approximately 9,

7-C—To this portion 2.4 cc. of 10% strong
sodium hydroxide solution were added, to yleld
a pH of approximately 11,

All three of the above emulsions were treated
by adding twice 3 gram portions of a 30% strong
hydrogen peroxide to the 100 cc. size emulsions,
the 2 additions having been carried out on 2
successive days. The emulsions were ‘kept at
room temperature in beakers covered with watch
glasses for 6 days. It was noted that the pH
of all emulsions dropped by this time. All of the
emulsions were coagulated with a 5% strong
barium chloride solution and the coagula dried
at 130° C.,, yielding in the case of Example 7-A, a
viscous oil of the approximate range of stage
2 in our scale (HV-TP), whereas the product of
7-B was a non-thermoplastic gel, very soft and
quite sticky, corresponding to stage 4 of my scale
(NT-ST), and wheéreas the product of 7-C was
a firm gel, having less tack and less softness,
than the product of 7-B, and could be classified
almost into Class 5 of my scale (GD).

It may be noted that under the conditions of
this example an alkaline medium is necessary
for the conversion by aggregation. It has to be
considered, however, that in this example the
emulsions were kept at room temperature, had
a high solid content and were not agitated. It
was interesting to see that increase in acidity
occurred in all of the cases. The hydrogen per-
oxide content in these experiments was 3.6%
based on 100 parts of oil. -

EXAMPLE 8.—EFFECT OF FATTY ACIDS

170 grams of M-37 oil were mixed with 37
grams of linseed oil fatty acids and 10 grams of
concentrated ammonium hydroxide. The whole
was emulsified by adding 400 grams of distilled
water. During this example, the pH was con-
stantly maintained at around 9, by further addi-
tions of ammonium hydroxide. The emulsion
was agitated, after it was heated to 80° C. ‘The
temperature and agitation were maintained for
a total of 15 hours during a period of 72 hours.
During the balance of the residual time, the
emulsion was standing at room temperature in a
loosely covered beaker. During the agitation
period at elevated temperature at 4 occasions 6
gram portions each of 30% strong hydrogen per-
oxide were added to the emulsion in approxi-
mately equal intervals, At the end of the 72 -
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bhours the emulsion was coagulated by adding
barium chioride and a portion of the coagulum
was dried 2t 130° C. The resulting product was
a non-thermoplastic gel cf a rather soft nature,
corresponding to my stage 4 in my scale
(NT-ST).

In this example it was seen that the addition
of large quantities ¢f fatty acids to the M-37
oil does nct prevent the eonversion of the oil by
agegregation. 'This conclusion is, however, inde-
pendent of the question of film quality, as fatty
acids are not considered desirable in paints or
varnishes.

ExaMpLES 9 TO 10.—EFFECT OF PROTECTIVE
CoLLoIDS

ExAMPLE 9

A master batch of emulsion was prepared,
using 550 grams of M-37 oil and emulsifying
same with 25 grams of 10% strong sodium hy-
droxide solution and 1,100 grams of distilled
water. ‘The emulsion so obtained was strongly on
the alkaline side.

ExamrLe 10

375 gram poriions of the master batch emul-
sion of Example 9 were put into glass beskers
and a concentrated solution of gelatin was added
to each portion as follows:

10-A—0.1% dry gelatin was added, based on
the weight of the oil.

10-B.—1% gelatin was added based on the
‘weight of the oil.

10-C—5% gelatin was added, based on the
weight of the oil. ;

To each portion, 1.6 grams of a 30% strong
hydrogen peroxide solution was added, and the
mixes were allowed to stand at room temperature
for 96 hours. The emulsions were then coagu-
lated and the coagula were dried in an oven at
130° C. The products of all 3 emulsions were
very similar {0 each other and they were in the
stage 4 In my scale (NT-ST). These emulsions
were compared to a contrcl emulsion 10-D having
no gelatin, otherwise treated under similar condi-
tions as the ones containing gelatin. The ap-
pearance of the dried ccagulum of the control
10-D was similar to that of 10-A, 10-B, and 10-C,
and therefore it may be concluded that the pres-
ence of gelatin does not appreciably influence
- the reaction, or in other words does not retard
or accelerate the aggregation reaction.

Examrig 11

This example was an exact duplicate of Ex-
ample 10, and was run parallel with same, except
using methyl-cellulose instead of gelatin. The
results were quite similar to the ones obtained
in Example 10, and showed that also methyl-
cellulose has no marked effect on the emulsion
aggregation process, either one way or the other
way, under the reaction conditions here applied.

ExaMpLE 12

Two poriions of the master batch emuilsion of
Exampiz 9, 150 grams each, were taken and to
one of them (Example 12-A) 1.5 grams of 30%
strong hydrogen peroxide sclution was added and
to the other one (Example 12-B) 10 grams of the
same 30% strong hydrogen peroxide solution.
Both emulsions were kept at room temperature
in loosely covered beakers for 96 hours. At the
end of the 96 hour period, the emulsions were
coagulated with barium chloride and the coagula
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dried in an oven at 130® C. Both coagula were
non-thermoplastic gels being in-between stages 4
and 5 in my scale. It may be cancluded from
this experiment that under equal reaction condi-
tions above a certain quantily of peroxide, a
further increase in peroxide addition does not
markedly change the product of the emulsion
aggregation reaction. ‘
Examriz 13

Ina221iterﬂask,8,000mmsotl_inseedoil
were bodied at 300° C., at a vacuum of 100 mm,
Hg pressure, bubbling SOz gas through the oil at
the rate of 20 grams an hour. - After 3 hours of
bodying 200 grams of the oil were taken out. The
oil had a much lower viscosity than the M-37 oil
used in the other examples, and the viscosity was
in the neighborhood of Z in the Gardner scale.
The 200 grams of oil were emulsified using 400
grams of distilled water and 8 grams of a 10%
strong sodium hydroxide soluticn. The emulsion
was heated to 70° C. and agitated at that tem-
perature for a total of 32 hours, during a period -
of 1 week. In the rest of the time, the emulsion
was kept at room temperature, was not agitated
and was covered by a watch glass overnight. Dur—
ing the 32 hours heating period 40 grams of a
30% strong hydrogen percxide solution were
added at approximately equal intervals using
equal portiens. The emulsion had 33%% solid
content and the total guaniity of hydrogen per-
ozide added was 6% based on.the oil content. At
the end of the week the emulsion was coagulated,
using acetic acid as coagulating agent and the
coagulum was dried at 135° C. at the vacuum of
106 mm. Hg pressiire. The product obtained was
a soft, non-thermoplastic gel, in range of my
stage 4 in my scale (NT-ST).
" This example has shown that much less vis-
coius ofls can form air sensitive emulsions than
BE-37 oil. :

ExAMPLE 14.-Erm oF Vacuum.

M-37 oil was emulsified with distilled water and
sodium hydroxide, using 0.45% sodium hydroxide
on 100 parts of cil (parts by weight) and the
emulsion was prepared in a way to yield 33% solid
content. No peroxide was added. The emulsion
was strongly on the alkaline side. A Part of this
emulsion (Example 14-A) was placed in a glass
tube in such a way that 14 of the tube was filled
with the emulsion and 24 was air space over the
emulsion. The tube was connected with a vac-
uiin pump and a vacuum was produced in the
tube with a pressure of about 50 mm. Hg. pres-
sure. The tube was then sealed. The emulsion
was maintained at room temperature for 5 days
after which it was opened. 'The main portion of
the emulsion (Example 14-B) was kept as a con-
trol in a beaker covered by.a watch glass and
therefore being in contant control with the at-
mosphere. After the 5 day period lapsed, both
emuisions were coagulated with barium chloride.
The oil in the vacuum tube was almost a solid
gel and was definitely in a more advanced con-
version stage than the control, which was kept in
the beaker. It seems, therefore, that reduction in
the pressure is accelerating the conversion,

COMPARATIVE EXAMPLES 15 70 24 :
ExamMrLE 15 —MasTER BaTcH

In these comparative experiments a very heav-
ilybodiedlinseedoilwasused,whichisknownm
the art as OKO M-37 ofl. This product is ob-
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tained by bodying linseed ofl under vacuum, has
a viscosity of approximately 800 poises and has g
low acid value. As emulsifying agent 1% of Du-
ponol ME dry was used, based on the weight of
the oll to be emulsified. Distilled water was used
as dispersion medium and the emulsion had a
solid content of 20% by weight. The emulsion
was made by adding a 10% solution of the Du-
ponol ME to the oil and adding the water in small
portions under agitation, until g uniform emui-
sion resulted before the additicn of the next in-
crement of the water. The emulsions sc gbtained
showed satisfactory stability both in the acid and
in the alkaline regions of varied pH values.

‘The emulsions were stirred by slow speed agi-
tators at a temperature of 60° to 65° C. 500 grams
of the emulsion were used in two-liter beakers.
‘The beakers were covered, as much as possible,
even if not air-tight, to prevent excessive evapora-
tion and what evaporation still did occur, was
compensated for by sma.ll additions of water from
time to time.

ExAMPLES 16 T0 18,—FIRST SERIES
Variation of pH without peroxide addition

It has been found that the hydrogen ion con-
centration has a paramountly important role in
the conversion process yielding air sensitive emul-
sions. Studies were made in g wide range of hy-
drogen ion concentration. In the alkaline region
phosphate buffers were used to retard the de-
crease in pH value, which may be noted in these
emulsion aggregation experiments carried out on
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the alkaline side. The examples in the acid re- ~

gion contained phthalates as buffers.

The following preparations were made to pro-
duce emulsions with various pH values on the
alkaline side:

ExaMPLE 16

To 3,000 grams of the master batch emulsion of
Example 15, 43 grams Na:sHPO4+,12H20 was added
as buffer. To vary the pH, the following prepara-
tions were made:

Example 16~-A.—500 grams emulsion of Exam-
ple 16, without additions, pH 8.4.

Example 16-B.—500 grams emulsion of Exam-
ple 16, plus 10 grams of a 1% NaOH solutlon
pH 9.4,

Ezample 16-C—500 grams emulsion of Exam-
ple 16, plus 20 grams of 1% NaOH solution, pH
10.4.

Ezample 16-D.—500 grams emulsion of Exam-~
ple 16, plus 30 grams of a 1% NaOH solution,
PH 10 8

Example 16—E.—500 grams emulsion of Exam-
ple 16, plus 40 grams of 1% NaOH solutlon pH
11.1.

Further, the following preparations were made
to produce emulsions with various pH values on
the acid side:

.ExaMpPLE 17

3,000 grams of the master batech emulsion of
Example 15 were prepared in such a way that
it should contain the reaction product of 14.8
grams of phthalic anhydride and 2.0 grams NaOH,
1.2 times, dissolved in water. The emulsion so
prepared had a pH of 2.8. The following prep-
arations were made with this batch: .

Example 17-A.—500 grams of the emulsion of
Example 17, unchanged, pH 2.8."

Example 17-B—500 grams of emulsion of Ex-
ample 17, plus 0.8 gram NaOH, pH 4.8,

Ezxample 17-C.—500 grams of emulsion of Ex-
ample 17, plus 1.0 gram NaOH, pH 5.7.
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ExaMpLE 18

A similar emulsion tc the one of Example 15
was prepared directly to yield a pH of 7.1. 200
grams of M-37 oil, 20 grams of a 10% Duponol
ME solution, 5.5 grams of NasHPO4.12H20, 780
grams of water and 1.2 grams NaOH were used
in preparing the emulsion, pH 7.1. :

All the emulsions were heated to 60°-65° C.
and kept at that temperature continuously for
96 hours, under constant agitation of approxi-
mately 45 R. P, M. Samples were taken out from
the emulsions at various intervals and the same
were coagulated to check the progress of the re-
action.

The strongest degree of conversion was noted in
the region.of an initial pH above 10. Decided
progress of the conversion reaction was noted in
the pH region of 8.4 to 9.4, but the rate of con-
version was considerably slower than the rate of
the group with pH above 10.

The Examples have further shown that con-
version at a pH of 7 was practically nil and at a
PH of 5.7 was slow. It seems that there is a very

ineffective region between a pH of 5 7 and 84
or in their neighborhood.

At a pH of 2.8 the conversion has a rapidity,
which is comparable to the rate of conversion of
the alkaline region in the neighborhood of a pH
of 10.5.

To give a few details, it should be mentioned
that the emulsion with pH 2.8 reached after 16

hours a stage which was almost 4 on our scale

(NT-ST), and was in-between stages 4 and 5
after 96 hours. Whereas the emulsion with pH
1.1 was after 40 hours in stage 1 and reached after
96 hours a point below stage 3. In the conver=
sion on the alkaline side the 3 emulsions above pH
10 reached stage 4 (NT-ST), in about 24 hours
and were in-between stages 4 and 5 at the end of
96 hours. Whereas the emulsion with pH 8.4
reached stage 2 (HV-TP) in 24 hours and after
96 hours reached almost stage ¢ (NT-ST).

‘Whereas the pH of all of the emulsions on the
alkaline side dropped considerably during the
progress of the reaction, the pH of the emulsions
on the acid side remained fairly constant.

It should be emphasized that to none of the
emulsions dealt with in this series was any
peroxide or per-compound added.

ExaMpPLE 19.—~—SECOND SERIES
Addition of perorxide

In this series 500 gram lots of the master batch
emulsion of Example 15 were used and the pH
in each case adjusted by addition of NaOH to be
12.2. The pH values after 24 hours were between
10.2 .and 10.5, with the pH being lower in the
case of higher peroxide additions. Four examples

.were made, with various quantities of hydrogen

peroxide addition.

Example 19-A.—No peroxide. :

Example 19-B—1% of hydrogen  peroxide
based on the oil (1.7 grams 30% hydrogen
peroxide).

Example 19-C~—1% of hydrogen peroxide
based on the oil (3.3 grams 30% hydrogen
peroxide) :

Efample 19-D—2%9% of hydrogen peroxide
based on the oil (6.7 grams 30% hydrogen per-
oxide).

All 500 gram lots of Examples 19-A, B, C, and
D, were heated to 60° C. and kept there for 14
hours, under agitation. Samples were taken out
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after 6 hours and at the end of the 14 hour
period, ° S

In all cases the pH dropped during the reac-
tion period. .

Increase in the peroxide quantity accelerated
the progress of the reaction. . After 6 hours, for
instance, the control of Example 19-A was {n
stage 2 (HV-TP). whereas Example 19-B reached
already stage 4 (NT-8T). After the 14 hours the
control 189-A reached stage 3 (IG-CF), 19-B
reached stage 4, 19-D reached almost stage 5,
and 19-C was in-between 19-D and 19-B.

The results of this series are shown in Table A.

TABLE A
" Per
Ex- 3 3
amplé ne'e(x)l’t. eh@n 14 hours
19-A..| None | (HV-TP)...ceccueueanns 1G-CF) to (NT-ST),
wel 38 g:“;&‘? o BT %22%) ‘to (GD)
19-D.} 25 (NT-8T).oeceemennees| (GD). )
Norxs

1 Per cent HyOs based on of} content.

7 This column shows the condition of the coagulum after 6 hours.

uﬁ%ﬁn :-:l%% ?lésl ates the condition of the coegulum after 14
hours treatment at 60° C.
GENERAL REMARK

e e R T e s the prodct v

From the above table, it can be seen that
under the reaction conditions of these series, 4%
of hydrogen peroxide has a slight effezt in ac-.
celerating the aggregation process and that 1%
and 2% % hydrogen peroxide correspondingly in-
crease the acceleration of the emulsion aggrega-
tion. In all experiments in this series, the hy-
drogen peroxide was added initially.

ExamMprLE 20.—THIRD SERIES
Adding HiO2 in various ways

In this example, the same master batch was
used a8 in the comparative experiments of Ex-

3 20
20-C, were kept under agitation for altogether
20 hours, after which period all 3 were coagu-

" lated and were found to be in stage (NT-8T).
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The conclusion to be drawn from these com-
parative examples is, that the variation in the
manner in which 212% of hydrogen peroxide was
added before, during, or after, the first 5 hour
Perlod of processing, does not change the end
result, if processing continues for at least 15
more hours, to make a total processing time of
20 hours and the reaction conditions are as here
described.

ExampLE 21.—Fovam'8mu:s
Effect of the solid content of the emulsion

An emulsion having 10% solids was compared
with emulsions of 20%, 33% and 50% solids,
under otherwise equal! conditions and using an
active pH range. No peroxide was used in this
serles, but agitation, heat and a favorable PH

concentration were maintained.
To 1500 grams M-37 oil 150 grams of a 10%

" Duponol ME water solution was added under con-
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stant agitation.  In 1305 grams distilled water 45
grams of 10% strong water solution of NaOH was
addded and this solution was gradually stirred
into the oil containing the Duponol ME. The
emulsion so prepared was used in the following
concentration study:

Ezample 21-4.—1000 grams Example 21, as is,
509 solids,

Ezample 21~B.—668 grams Example 21, diluted
with 334 grams distilled water, 33% solids.

Ezample 21-C.—400 grams Example 21, diluted
with 600 grams distilled water, 209 solids.

Ezxample 21-D.~200 grams Example 21, diluted

‘with -800 grams distilled water, 10% solids.

The 4 emulsions were kept without any peroxide
addition for 96 hours at 65° C., under agitation
of about 45 R. P. M. 'Sample portions were co-
agulated after 24 hours, 72 hours and 96 hours
treatment. The results together with the PH -
values were as follows:

TABLE B
origl-] After 24 hrs, After 72 hrs, After 96 hrs,
Example nal ‘
PH Coagulum 01 Coagulum pH Coagulum PH
1-2(FV) to (RV-TP)._._.... 10.3 | 23 (HV-TP).ueeenemeeee-. 0.5 As before....._---; ......... 9.6
Almosn BV-TP; ) .33 &G-CF) .................. 0.6 | Almost 4 (NT-8T)...coe.... 0.5
Almost 2 (HV-TP 10.5 | Almost 4 (NT-8T)..__...... 9.5 1 4(NT-ST)....e....._..l. | 9.4
2(BV-TP).cacecaca- 1 10.1 | Better than 4 (NT-ST)...._. 9.0 | 4-5 (NT-8T) to (GD)...___. 9.0

ample 19. To 500 cc. of the master batch emul~
sion satisfactory quantity of sodium hydroxide
was added to yleld an initial pH of 11.5. The
quantity needed was 0.23 gram of sodium hy-
droxide. Three 500 cc. batches were so prepared,
all having the same <constitution and the
same pH. E

20~-A.—To the first of the 3 emulsions, 2% %
of hydrogen peroxide was added at the start.
The batch was then agitated,

20-B.—In this example, agitation started the
same time as in the case of A, but the 214 % hy-
drogen peroxide was added in small portions over
& period of 5 hours, fo the batch,

20-C—This was a comparative experiment to
A and B and in this instance the 214 % hydrogen
peroxide was added after the first 5 hour period
lapsed.

All three products, that is, 20-A, 20-B, and

60

65

The results show that the conversion is greatly
accelerated in the case of the emulsion having
10% solids, when compared to the emulsion hav-
ing 50% solids. The others were inbetween these
extremes,

EXAMPLE 22.—FIFTH SERIES
Effect 'of temperature

An emulsion was prepared containing 400 grams
M-37 oil, 40 grams 10% Duponol ME water solu-

* tion, 12 grams 10% NaOH solution, and distilled

70

75

water to bring the emulsion to 109 solids, having
PH of 12.2, Three lots of this emulsion, 500 grams
each, were kept all under constant agitation for
120 hours at varying temperatures, as follows:
Ezample 22-A.—At room temperature of 23° C.
Ezxample 22-B.—At g temperature of 38° C.
Ezample 22-C—At a temperature of 50° C.
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21

Samples were coagulated after 48 hours, 72
hours and 120 hours. The results were as follows:

22

. ' 2%% of hydrogen peroxide was added at a pH

of 12.2, together with 16-E.

TABLE O
After 48 hours - After 72 hours After 120h
. er ours,
Exmmple Coagulum
Coagulum pH Coagulum pB

2-A. 2 (Hv—'x"rg ................. 10.6 | 2 @V-TP)...| 10.0| 2 AV-TP).
22-B 2HEV-TP).coocoaaance 10.3 §HV—'I‘P)_ .| 9.8} 4(NT-8T).
22-0. 3-4 (IG-CF) to NT-8T)...| 10.0 NT-8T)_...| 9.6} 6(GD).

This example shows that increase in tempera-~

ture accelerates the emulsion aggregation process, 15

caused by active oxygen.
ExaMpPLE 23.—SIXTH SERIES
Perozide vs. no peroxide at varying nH values

Six portions of the master batch emulsion used -

in the 19 series, were used in this comparative
series. The following were the individual char-
acteristics of the six examples: .

23-A—This batch was acidified and buffered
with sodium scid phthalate. The pH was ad-
justed to 2.8.

23—-B.—Acidified and buﬂ!ered with sodium acid
phthalate, adding 2%% of hydrogen peroxide
based on the oil content of emulsion. The pH of
this example was also adjusted to 2.8.

23-C.—Acidified with sodium acid phtha,late
and pH adjusted to 5.7.

23-D.—Acidifled with sodium acid phthalate
angd treated with 215% hydrogen peroxide, based
on the oil content. The pH of this example was
also adjusted to 5.7. )

23-E —This batch was rendered approximately
neutral with mono-sodium phosphate.

23-F.—This batch was rendered approximately
neutre] with mono-sodium phosphate and treated
with 2% % of hydrogen peroxide, based on the oil
content, -

In the above 6 experiments, there are actually
3 parallel experiments, investigating at various

DPE ranges differences if hydrogen peroxide is 45

used or eliminated. The total treatment time at
60° to 65° C. in each case was 96 hours and
sample quantities of each emulsion were coagu-
lated after 16 hours, 40 hours, and 96 hours in
each of the 6 individual cases.
table summarizes the readings.

The following 50

The results permit the generalization that the
hydrogen ion concentration is of primary impor-
tance and only where the hydrogen ion con-
tration is favorable can the right effect of hy-
drogen peroxide be noted. These conclusions ob-
viously have to be limited to the actual reaction
conditions used in these examples.

EXAMPLE 24.-—SEVENTH SERIES

Effect of closed full containers in absence of
agitation and absence of peroxides

' With the master batch emulsion of Example 15,
seVeral comparative .experiments were made at
various pH ranges, to see whether conversion in
closed bottles, which were full and were not
agitated, having no free air .space above the
liquid and not using any addition of a peroxide
or other per-compound, occurs or not. The re-
sulls obtained show that even when an active
PH range was used, the conversion was very slow
and did never progress bheyond the stage of
(I1G-CH),

ExaMpPLE 25.~~CONVERSION OF A MEDIUM
Viscous O1L

In this emulsion medium heavy, SOz-bodied
linseed o0il was used, made according to the
method described in Example 13. It had a

- viscosity in the neighborhood of Z in the Gardner

scale. Solid content of the emulsion was 33%.
The emulsification was obtained by the aid of
0.4% sodium hydroxide, which formed soap with
the free fatty acids of the oil. 6.5% of hydrogen
peroxide was added (50% strong)-—(about 2%
assay, based on the oil). The emulsion was agi-
tated for 32 hours, while maintaining a reaction
temperature of 70° C. After coagulation and
drying the product obtained was a non-thermo-

TABLE D
Example Pe”%e:‘t PE | After 16 hr. treatment ‘?ﬁé‘é’u‘feﬂi After 96 hr. treatment
2.8 | (IG-CF) to (NT-8T)..-.. T-ST)... T-8T) to (GD).
28 (NT-8T). e T-8T)+..| (GD).
BT | (FV) e %HV—T.P)- -] Almost (NT-8T).
6.7 fFVg - HV~TP)...| NT-8T).
7.2 (FV (FV) (IG-CF) to (N'T-8T).
(2% B K € 37 D (IG-CF)-....| NT-8T).

'The 6 examples of this comparative series show
the following conclusions: In the acid region the
transformation is very slow near the neutrality
point, fairly slow around the pH of 5.7, and some-
what faster at the pH of 2.8. Near the neutrality
point around the pH of 7.2 the addition of hy-

. drogen peroxide does not accelerate the conver-
sion to a great extent. The presence of hye
drogen peroxide does not show appreciable results
at a pH of 6.7 either. However, at the pH range
of 2.8, the addition of hydrogen peroxide is

definitely accelerating the conversion. ‘These .

results should be compared with the comparative
examples of the series of Example 19, and it is

70 quantities of sulphur.

plastic gel, inbetween the stages of (NT-ST) and
(GD). This example shows that less viscous oils
than the M-37 oil may be well converted ac-
cording to the present process.

EXAMPLE 26.—AIR SENSITIVE EMULSION
CONTAINING SULPHUR
This example shows that an air sensitive emul-
sion may be prepared in the presence of large
The product of this ex-
ample has bheen prepared in three steps.

1. Preparation of oil emulsion
100 grams of linseed oil bodied at 300° C. under

interesting to consider Example 19-D, where 75 vacuum while bubbling SOz gas through the oil,
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. 23 : ,
(see Example 13) and having a viscoelty of about
Z-8 in the Gardner scale, was mixed together
at room temperature with 2 grams of Emulphor
AQ.. 100 grams of distilled water, 4 grams of a
10%. strong water solution of Duponol ME and
3 grams 6f a 10% sodium hydroxide solution
were mixed together. The latter water solution
was then added to the. oil under vigorous agita-
tion.
in-water emulsion of approximately 50% solid
content., : .

I1, Dispersion of sulphur paste

82 grams of sulphur, 15 grams of magnesium
silicate (Asbestine), 4 grams of mercaptobenzo-
thiazol and 2 grams of Vandex (R. T. Vander-
bilt Co.) (which is metallic selenium powder used
as vulcanization accelerator) were mixed together
with a solution consisting of 41 grams of water,
2 grams of Darvan (R, T. Vanderbilt Co.) and
14 grams of a 15% \
casein, The resulting mixture was ground on a
paint mill and contained approximately 50%
solids.

III. Preparation of product, useful for
bristle setting

40 grams of oil emulsion I, and 57 grams of
paste dispersion II, were mixed. The resulting
mixture was stable in a closed bottle but coag-
ulated as soon as it was exposed to the air in &
thin film, having strongly air sensitive qualities.
The above product had the following final formu-
lation: . i

OVERALL FORMULATION OF #223-T-B

Grams
80z-linseed-0il, visc. Z~6- oo 100
Emulphor AG 2
Duponol ME (10% strong solution) ecc.—_-_ 4
NaOH (10% strong solution) ao oo eeomeo 6
Sulfur - —_—- 83
Asbestine -.. - - 39
Captax 10
Vandex ... —— 5
Darvan oo 5
Casein solution (15% strong) - e 36
Distilled water— ... e ——— 206

ExaMPLE 27.——ADHESIVE TyYPE COMPOSITION

140 grams raw linseed oil and 60 grams of WW
wood rosin were heated to 300° C. in a slow proc-
ess, reaching this temperature in about 95 min-
utes. The reaction mixture was held at 300°
C. for 145 minutes. It was then cooled to room
temperature. Next morning the mixture was
heated to 250° C. in about 50 minutes, cooled to
150° C. at which temperature 35 cc. of varnish
makers and painters’ naphtha was added to the
mixture.. 100 grams of the resulting solution
were dispersed in the following manner. First,
to the solution 2 grams of Emulphor AG and 1.5
grams of oleic acid were added. Then a mixture
was prepared of 25 grams of distilled water, 0.5
grams of Duponol ME dry and 1 gram of con-
centrated ammonium hydroxide (26° Bé). The
two mixtures were then mixed together and
passed through a three-roller-type laboratory
paint mill. After the milling operation a fur-
ther 8.5 grams of water and 5 grams of concen-
trated ammonium hydroxide (26 Bé.) were add-
ed to the dispersion. The resulting dispersion is
useful as an adhesive and has strongly air sen-
sitive properties, coagulating very readily in thin

The resulting mixture was a viscous ofl-

10

15

. 24
films as soon as exposed to the actlon of air. It

‘may be used also in admixture with pigments or

better, pigment dispersions, such as calcium car-
bonate dispersion or g zinc oxide dispersion. If
& small quantity of this emulsion is rubbed be-
tween 2 fingers, it coagulates to a solid film
within & few seconds and usually in a shorter time -
than 1 minute. I :

* . EXAMPLES 28 TO ‘30.—PREPARATION OF PAINTS

The preparation of paints from air sensitive
emulsions may occur according to two basically
different processes. . a ‘

1. The pigment may be ground into the ve-
hicle solids before emulsification and

2. The pigments may be ground into the

. ready-made emulsions.

20

strong water solution of -

Generally speaking, the first method fs more
difficult to apply, because vehicle solids contain-
ing pigments are more difficult to emulsify, than
the same vehicle solids, which do not contain
pigment. In case the-pigments are dispersed in
the vehicle solids before emulsification, it may be

. often found advantageous to have some organic
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volatile solvents present in the vehicle, to facili-
tate grinding operations, It should be mentioned,
however, that if the pigments are dispersed in
the vehicle solids before emulsification, certain
special effects may be obtained. For instance,
the gloss in the final film may improve and fur-
ther the emulsion aggregation may yield prod-
ucts with different -characteristics in presence
of pigments. Further, there may be differences
in the way how the vehicle solids surround and
coat the individual pigment particles in the two
different cases of pigmentation methods.
Here below a few examples will be given.

ExAMPLE 28

Into 396 grams of M-37 linseed oil, 104 grams

of red lead paste were mixed in, which paste con-
tained 93% red lead and 7% linseed oil. Driers
were added in the form of naphthenate driers
yielding 0.1% lead, 0.03% cobalt, and 0.05%
zine as a metal, based on the oil content. The
mixture was passed through a laboratory paint
mill to form a uniform mixture.
- To 100 grams of the above mix, 1 cc. of oleic
acid were added, together with 10 grams of a
10% strong solution of Duponol ME dry in water.
To this mixture 90 grams of water and 3 grams
of 25% strong sodium hydroxide solution were
added under agitation, to form an oil-in-water
emulsion. The pH of the emulsion was 11. ‘5
grams of hydrogen peroxide, 30% strong were
added to the emulsion. 24 hours after the hy-
drogen peroxide addition a film was tested and
the emulsion yielded within 30 minutes a8 dry
film, when applied with g Bird film applicator,
depositing 0.0015’’ thick wet film. The pigment
in this emulsion was 25% by weight, based on
the vehicle solids.

ExAMPLE 29

200 grams of M-37 oil and 200 grams of tita-
nium dioxide were milled on a laboratory paint
mill to form a paste. 75 parts by weight of M-37
oil was mixed with 50 parts by weight of the paste
here h{efore described. 20 parts of mineral spirits .
were added, together with driers yielding 0.1%
lead, 0.03% cobalt, and-0.05% zinc on the oil con-
tent. To 100 grams of the above mixture, 1 cc.
of oleic acid were added, together with 10 grams
of & 10% strong Duponol ME solution. Into this



. on the alkaline side.

25
mixture 90 grams of water and 3 grams of 25%
sodium hydroxide solution were added slowly
under agitation, to yield an emulsion of the oil-
in-water type with a pH of 10.9. During 15 min-
utes 4 grams of hydrogen peroxide (30%) were
added, and the emulsion yielded fast drying paint
films after a 24 hour storage period, at room tem-
perature.

ExampLE 30

100 grams of M-37 oil and 100 grams of ester
gum were melted together at low temperature
and 40 grams mineral spirits were added to the
mixture, together with driers, yielding 0.1% lead,
0.03% cobalt, and 0.05% zinec, as metal, based on
the oil content, Further 10 grams of linseed oil
fatty acids were added fo the mixture, which was
then emulsified by 220 grams of water and 20
grams of concentrated ammonium hydroxide.
The pH of the emulsion was 10. Five grams of
hydrogen peroxide, 30% strong, was added to the
emulsion. To 200 grams of this emulsion 5 grams
of concentrated ammonium hydroxide were
added, together with 100 grams of a 5% strong
methyl-cellulose solution (4000 cps.) and 110
grams of water. After this dilution of the emul-
sion, the following pigments were stirred into
same: 32 grams of titanium dioxide rutile type,
411 grams of lithopone, and 80 grams of China
clay (Dawson clay). The mixture was passed
once through a laboratory three-roller paint mill
and formed a fast-drying flat paint. A film de-
posited by the aid of a B'rd film applicator, yield-
ing 0.003’’ thick wet film yielded a film which
was in stage A within 1 hour, as measured by the
drying standards according to the Official Digest
of the Federation of Paint and Varnish Produc-~
tion Clubs, No. 221, December, 1942, page 553.

EXAMPLE 31.—PREPARATION OF A FLAT
‘Wary, PaiNT

500 grams of ester gum and 500 grams of M-37
oil were melted together at low temperature until
they formed a uniform melt. 200 grams of min-
eral spirits were added to the mixture, together
with driers amounting to 0.1% of 1lead,. 0.03%
cobalt and 0.05% zinc, all as metals, based on the
oil content.

To 300 grams of the above varnish, 30 grams
of a 10% strong solution of Duponol ME dry in
water were added under agitation. A mixture
of 270 grams of water and 2 ce. of concentrated
NH+OH was prepared and the water was slowly
added to the varnish mixture under agitation.
The resulting emulsion had a pH of 8.9.

The pH of the emulsion was brought to 9.5 by
the addition of 2 cc. of concentrated ammonia.
15 ce. of a 30% strong hydrogen peroxide solution
was then added to the emulsion slowly. The pH
of the mixture dropped somewhat and therefore
a further 5 cc. of concentrated ammonia were
added to the emulsion to keep same considerably
300 grams of a 5% strong
water solution of ;methyl cellulose (4000 cps.) and
230 grams of water were added to the above
emulsion. Under stirring by hand, the following
pigments were mixed into the diluted emulsion:

96 grams of titanium dioxide, rutile type, 1,233
lithopone, and
240 grams China clay, known as Dawson clay.

The mixture was passed through a loose labhora-
tory type three-roller paint mill, and a smooth
paste paint resulted, which could be diluted with
water in the proportion of about 2 parts of paste

2,418,451

paint per volume to 1 part of water per volume,
to yield a good brushing flat white wall paint of

. good quality.
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EXAMPLE - 32.—COMPARATIVE SERIES OF VARNISH -
Bases, witH VARIOUS RESINS, VARYING VISCOSI~
TIES, AND COOKING TIMES, AND VARYING ADDITION
OF HYDROGEN PEROXIDE

_Ammonia test

In this series an unbodied linseed oil was used
as oil ingredient, containing beta-methyl anthra-
quinone as bodying accelerator, in small quanti-
tles. As resin ingredients, three different resins
were used in the compartive examples, The
resins were typical for each of three types of var-
nish resins, popular in the varnish trade. The
first one was an ester gum, having an acid num-
ber of 8 to 10, the second resin was a maleic type
resin, obtained by condensation of rosin, maleic
anhydride and glycerine. The particular resin
used was Arochem 520, marketed by Stroock &
Wittenberg Corp. . The third resin was @ rosin
and polyhydric alcohol modified phenol-form-
aldehyde type resin, marketed by the Paramet
Corporation under the trade name of Paranol
1750. With each of the three resins, three dif-
ferent varnishes were cooked, which varnishes
had different oil lengths. With each resin a 50
gallon long, a 25 gallon long, and a 12% gallon
long varnish was cooked. The cooking tempera-
ture of the varnishes was 290° C. and sample
batches were taken out from the cooks at inter-
vals running from 30 minutes up to 3 hours and
30 minutes in some of the cases. Obviously, with
many of the varnishes, the cooks had to be ter-
minated much earlier, because of the high body-
ing speed, of the varnish base and in the cases
of the cooks with Arochem 520 the cooking tem-
perature had to be reduced to 260° C. Even that
way the 50 gallon long cook could not be cooked
longer than 2 hours and the 1215 gallon cook was
cooked for 115 hours only. In the case of the 12%;
gallon Paranol 1750 varnish the maximum cook-
ing time was only 60 minutes at 2980° C

As most of the varnish bases had very heavy
viscos'ty and some of them were solids at room
temperature, it would be difficult to express the
viscosity of the various cooks in the Gardner
sc2le. Therefore, a small portion of these var-
nish bases was thinned down with mineral spirits
to 50% solids, and viscosity readings were made
on these mineral spirits solutions, to find a proper
expression of their viscosity.

In case of the ester gum the various samples
of diversified cooking time in 50 gallon length
yielded viscosities from A to F in the Gardner
scale, whereas in 25 gallon length the viscosity
was from A to J; and at 1215 gallon length they
were from A to B.

In case of the maleic type resin, the viscosities
of the 50 gallon length ranged from B to I, at 26
gallon length from B to T, and at 121, gallon
length from A to H.

In the case of the 50 gallon modified phenolic
resin varnish the viscosities ranged from B to I
and in the same type of varnish at 25 gallon
lengths from C to H, and at 121 gallon lengths
from Fto H.

Before going into the details of the behavior
of the various cooks herein referred to, it should
be mentioned that a test was found to express the
satisfactory degree of bodying of oils in the
presence or absence of resins, in making air
sensitive emulsions with ease. The test consists
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of immersing by the aid of a glass rod a drop

of the varnish base into concentrated ammonia, -

If the immersed pill solidifies and forms a dry
and non-sticky product within a time not ex-
ceeding 5 minutes from the time the immersion
started, the body is satisfactory. This test can
be easily carried out in a test tube and by rubbing
the pill by the aid of the glass rod against the
wall of the test tube, its solidity and stickiness
can easily be established. This test works satis-

factorily in most cases and the exceptions are .

such products, which form at room temperature
& solid pill because of their resin content at any
period of the cooking. )

A few examples of ammonia test data were as
follows:

TABLE E

[Malefe resin 50 gal. lengthl
Viccosity at :
Cooking time at 260° C., | ‘7 colids |  Ammonta Test
in minutes Min Spirits !
90. E. Negative.
120. ) Slightly Positive,
180, - e veccimcmmcccsnnm e meraas U-V.ccunen Positive,
1 Gardner Scale.
' TABLE F
[Ester gum %0 gal. lengthl
, " Viseosity at
Cooking time ot 205° C., 50% sollds | Ammonta Test
In minutes Min. Spirits
(1] C. Negative.,
115. S Almost Positive.
130 0.. Positive.
TABLE G
{Modified phenolic resin 50 gal. lengthl
Viscosity at
Cooking time t 205° O., 50% solids ' | Ammonia Test
in minutes ) Min’f Spirits
75. K Almost Posltive.
20 M Positive.

In 25 gal. length, cocked at 295° C., the ester
gum gave positive ammonia test after 4 hours
and 35’ at a 50% solids viscosity of I. The cor-
responding figures for the maleic resin were:
(270° C.) 1 hr. 45’, Visc, R. and for the modified
bhenolic resin: (295° C.) 1 hr, 25’, Vise. N.

As it will be seen, when the ammonia test is
positive, the air sensitive emulsion formation goes
with great ease. However, air sensitive emulsions
may be prepared with shorter cooks than the
ones yielding a positive ammonia test,

From the above varnish cooks emulsions were

prepared by a uniform method of emulsification. .

The method used was as follows: 100 grams of
the varnish base were heated to a temperature
at which it was readily fluid. Driers were added
and mixed into the varnish base. The drier com-
bination used was 0.5% lead, 0.03% cobalt and
0.02% manganese, based on the oil content, of
the varnish base. To the warm varnish base,
10 grams of a 10% strong water solution of
Duponol ME dry were added. Then a mixture
was prepared from 90 cc. of water and 1 cc. of o
10% strong sodium hydroxide solution in water.
The water was heated to almost boiling and the
sodium hydroxide containing water was gradual-
ly stirred into the varnish base, containing the
Duponol solution. After 24 hours, the pH o the
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emulsion was taken and a 10% strong solution
of sodium hydroxide was added to the emulsion
to bring the pH to 9.5, (plus-minus 1% pH degree).
Half cc. quantities of hydrogen peroxide, 30%
strong, was added to the emulsions every 24 hours,
until the total quantity reached 3 ce. for each
emulsion containing 100 grams of varnish base.
Drying tests were made each time right after
the addition of the hydrogen peroxide and alsc
24 hours later. The drying tests were made on
glass plates, using a Bird film applicator, deposit-
ing 00015 inch thick wet film.
The results show the following picture:

Ester gum varnishes

In most cases the body was of very great im-
portance. In the case of the 50 gallon ester
gum varnish 90 minutes holding time with a
varnish base viscosity of B to C (in mineral
spirits 50% solids) was the one which gave in
less than one hour a dust-free ilm., 150 minutes
holding time was very satisfactory. = The addi-
tion of 1 cc. of hydrogen peroxide was already
interesting, but a very fast drying emulsion re-
sulted after the addition of 2 cc. of hydrogen
peroxide. In the case of the 25 gallon ester
gum varnish 150 minutes holding time with a
viscosity D and addition of 1 cc. hydrogen per-
oxide was interesting and the sample batch of
180 minutes holding time, and of viscosity J
was still further improved. In the case of the
1234 gallon ester gum varnish, 180 minutes hold-
ing time seemed to be needed for a fast con-
version and the addition of 1% cc. hydrogen per-
oxide gave improved results, with further im-
provement, after the addition of 2 cc. and 3 ce.
respectively as total hydrogen peroxide addition.

Maleic resin varnishes

In case of the maleic type resin in 50 gallon
oil length 60 minute cook, with a viscosity of B, -
after the addition of 2 cc. hydrogen peroxide,
was interesting. The same resin of 25 gallon ofl
length gave improved results with 120 minutes
and 150 minutes holding time, with viscosities B!
to F and T respectively. The 150 minutes batch
gave interesting results after the addition of 1
cc. hydrogen peroxide. The same resin 121 gal-
lon oil length gave good results after a 30 minute
cook,  with a viscosity of D-E.

Modified phenolic resin varnishes

In the case of the modified phenolic resin var-
nishes in the 50 gallon oil length, the batch with
a cooking time of 60 minutes with a viscosity I
to J was satisfactory, and 1 ce. hydrogen per=
oxide had to be added as minimum requirement.
Good results were obtained with an 85 minutes’
cook and an addition of 2.cc. of hydrogen per-
oxide. In 25 gallon oil length a 90 minutes’ cook
with a viséosity of F to G and an addition of
1% cc. of hydrogen peroxide gave good results,
whereas in the 1214 gallon length the same resin
vielded good results in the 60 minutes’ cook with
a viscosity G to H after the addition of 1 cc. of
hydrogen peroxide.

The following table will show the stages of
drying of the films obtained from some of the
above emulsions. In all drying tests a Bird film
applicator was used, deposition 0.0015’ thick wet
film. The tests were made on glass plates and
the stages -are expressed in the scale used in
Example 30, The state of drying after 3 hours
is only given, to express the state of the films at
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& comparatively early stage, after the wet films
were deposited. - All these tests were carried out
with the emulsions containing the full 3 cc. of
hydrogen peroxide and several days. after the
last portion of hydrogen peroxide was added.

TABLE H

State of

Film Cookin \i}ﬁeosity
. ooking n,
Oi} Length Resin ~| “Time 507 P
After]A fter solids
1hbr. |3hrs.
Minutes

X [¢] 120 E-F

X p: 180 J

X X 120 v

X F 30 D

X G 30 B

X A 60 G-B

In case of clear varnishes of the type described
in this series, a quick film formation, that is
fast demulsification causes the entrapment of
large quantities of water underneath the film and
may cause, for a longer period, a so-called “after
tack.” To overcome such difficulty it may be

. advisable to slow down demulsification to retard
the initial film formation, so that a larger por-
tion of the water may evaporate before the film
formation would seal the\ surface. Certain
emulsifying agents may be used, which act in a
way to retard demulsification or other means
known in the art may be used to achieve such
purpose. If the demulsification is slowed down,

the initial drying may be retarded, but the final.

tackfree stage is obtained at an earlier stage.

If pigments are added to the varnish emulsion,
their presence usually facilitates evaporation of
water and with a fast demulsification tackfree
films can be obtained simultaneously with a great
ease.

ExaMpPLE 33.—EFFECT OF VARYING QUANTITIES OF
HYDROGEN PEROXIDE ON VARNISH BASES

1,000 grams of a varnish base which was ob~
tained by heating equal parts by weight of lin-
seed oil containing beta-methyl anthraquinone
and a maleie resin (Arochem 520) at 290° C, for
one hour (yielding viscosity I when diluted with
mineral spirits to 50% solids), was emulsified in
the following manner: _

First driers were added to the varnish base
yielding 0.1% lead, 0.03% cobalt, and 0.02%
manganese on the oil content. Then 100 grams
of a 10% strong Duponol ME solution in water
was added to the varnish base under agitation.
900 grams of water and 46 cc. of a 10% strong
sodium hydroxide solution were slowly mixed
into the varnish base under agitation and an
emulsion was obtained having a pH of 9.1. The
emulsion was divided into 3 portions. . Into the
first portion 1%% of hydrogen peroxide were
added, whereas to the second portion 3% and to
the third portion 41%% hydrogen peroxide were

added, all by weight and based on the oil content..

The three emulsions were tested for drying and
by depositing 0.0015’’ thick wet films after 1 hour,
the first emulsion showed stage G, the second
emulsion showed stage F, and the third emulsion
stage E, all in accordance with the scale referred
to further above (Example 30) in this specifica-
tion. These results show that the higher the per-
oxide content, the faster drying the.emulsion be-
comes, under the reaction condition kept in this
comparative series.
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EXAMPLE 34.—VARNISH BASE WITH TERPENE RESIN

500 grams of heat bodied linseed oil (contain-

Ing beta-methyl anthraquinone as heat bodying
accelerator) having viscosity of 2-5 and 500
grams of polymerized terpene resin, marketed
under the trade name of Piccolyte S-115 by the
Pennsylvania Industrial Chemical Co., was
heated to 290° C. in 65 minutes and held at
that temperature for 80 minutes. Driers were
added to this varnish base to yield 0.1% lead,
0.03% cobalt, and 0.02% manganese, as metal
content, based on the oil present.- The varnish
base was emulsified by adding 10 grams of a 10%
Duponol ME solution for each 100 grams of var-
nish base. Into that mixture, 90 gram portions
of water and 1 gram portion of concentrated
ammonia were added for each 100 grams of the
varnish base. The emulsion so obtainedd had a
PH of 8.7. 5% of hydrogen peroxide, 30% strong,
based on the oil content was added to the emul-
sion and after 24 hours standing, the film de-
posited reached within 1 hour stage G accord-
ing to the standards used in this specification.

ExamrLE 35.—USsE OF‘DﬁHYDRATED CasTOR O1L

To 400 grams of dehydrated castor. oil, having
& viscosity of Z-3, driers were added to yield 0.3%
lead, 0.03% cobalt and 0.02% zinc, as metal, based
on the oil content. Into this oil 2 grams of
Emulphor ELA (a polyethyleneoxide condensa-
tion product) were mixed in, together with 1
gram of Triton K-60. Another solution was pre-
pared of 0.5 gram of Triton NE, 1 gram of tri-
ethanolamine and 200 grams of water. Both
solutions were kept at room temperature and the
water solution was stirred into the oil under con-
stant agitation gradually.” The emulsion had a
PH of 7.2. A 10% strong sodium hydroxide solu-
tion was added until the pH was raised to 11. 40
grams of g 30% strong hydrogen peroxide soli-

- tion was added to the emulsion gradually in 20
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minute intervals, during 24 hours. The emul-
sion yielded a solid fllm within 30 minutes after
it was applied with a film applicator depositing
0.0015’’ thick wet Alm.

The tritons are sodium salts of various aryl-
alkyl poly-ether sulphonates,

EXAMPLE 36.—PREPARATION OF GLOSSY VARNISH
FrLms

It was found that increase in the viscosity of
the varnish solids and g successful conversion of
the emulsion to an air sensitive emulsion usually
tends to cause-a more or less degree of flatness
of the film and that the film.becomes more or
less turbid, losing its transparency. The reason
seems to be that in the emulsion aggregation,
each dispersed particle is surrounded by a solid
skin and upon demulsification this microscopic.
skin formation causes the flatness and turbidity,
by preventing that the particles should coalesce
to a uniform, transparent and homogeneous film.
For many purposes, however, clear and glossy
varnish films are required, and 1t seemed advan-
tageous to form such films also from air sensitive
emulsions. It was found that if organic solvents
are present in the dispersed phase of the emul-
sion, they will prevent an increased degree of

.-aggregation on the interface of oil-water, and

(]

instead will secure a uniform aggregation
throughout the dispersed phase particle, so that
upon demulsification solid films can be obtained,
which show satisfactory gloss and transparency.




2,418,451

31

Five dispersions were prepared by using as ofl
Ingredient M-37 linseed oil, as resin ingredient,
ester gum, which has been added to the oil
in the form of a 50% solid content solution in
mineral spirits. In the 5§ varnishes, which were
dispersed, the proportion of oil to resin was varied
in the following manner:

Ezample 36-A.—100 oil, 10 resin,

Ezample 36-B.—~—100 oil, 25 resin,

Ezample 36-C.—100 oil, 50 resin.

Ezample 36-D.—100.0il, 75 resin.

Ezample 36~-E.—100 oil, 100 resin, -

To the oil-resin mixtures, additional mineral
spirits was added, to secure a total mineral spirits
content amounting to. one-half of the total
weight of the ofl plus resin mixture. 'The mineral
spirits adjustment was made in such a way that
consideration was given to the mineral spirits
- added by the cold cut ester gum solution, and

the total mineral spirits quantity was always 50
parts on 100 parts of total varnish solids. The
five mixtures were emulsified by the aid of Du-
ponol ME, ranging in the neighborhood of 1%,
based on the varnish solids. - Sodium hydroxide
was added to adjust the pH between 9.5 and 10.
So much water was used that all emulsions had
& water content around 40%. Hydrogen per=
oxide was added to the emulsion to the extent
of 5 grams of a 30% strong hydrogen peroxide
solution for each 100 grams of oil. :

When testing the film qualities of the 5 emul-
sions here described, deposits were made of

" 0.0015°’ thick wet film on glass plates. The emul-
sions formed clear films between 25 and 40
‘minutes, yielding soft solids and all having gloss,
together with clarity, as their characteristics.
The two emulsions with the two highest resin
content had somewhat more gloss than the
others.

Instead of mineral spirits other solvents may
also be used. Coal tar solvents, for instance, act
to cause gloss to a greater degree than mineral
spirits, however, they retard somewhat the emul-
-sion aggregation and therefore should be used
with advantage in small quantities.

ExaMpLES 37 AND 38.—THE ACTION OF OXYGEN AND
OXYGEN ADSORPTION

In these two examples the action of oxygen
gas is demonstrated, used as a blanket over an
emulsion. In both examples a closed glass sys-
tem was used, which consisted of a filter flask
type glass flask, which was immersed in a cone-

. stant temperature bath, maintaining the temper-
ature of the emulsion around 60° C. The glass
flask was connected with a vacuum arrangement,
with a manometer registering the pressure and
with a large glass container which could be filled
with oxygen. The equipment used permitted a
constant shaking motion of the glass flask in
which the emulsion was kept, Alternative use of
vacuum and an oxygen flask permitted to fill the
entire volume of the equipment above the emul«
sion with oxygen and the volume of the equip-
ment together with the varying pressure read-
able on the manometer showed the quantity of
oxygen adsorbed. The necessary additional
readings on the atmospheric pressure, temper-
ature, etc., were made to eliminate experimental
errors &8s far as possible.

Exmm 37

In this example, 100 grams of M-37 oil were
emulsified with 400 grams of distilled water, 10
grams Duponol ME solution, 10% strong, and
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2 grams of sodium hydroxide solution, 10%
strong. The original pH was 11 and the final

PH was 6.6, after the treatment period. The

total volume of the system was 894 cc. The
emulsion had 19.5% solids. In this example

after an 8 hour treatment at high temperature

the shaking equipment and the heat source were

shut down for a period of 60 hours and resumed

after the 68th hour to complete a 90 hour ex-

perimental period. In other words, for 60 hours

out of the 90 hours total time the system was

at room temperature, whereas for 30 hours in

total the emulsion was kept at 60° C. When

plotting the figures of the quantity of the oxy-

gen adsorbed, expressed in percents by weight,

based on the oil, versus time in hours, the curve

obtained shows an autocatalytic shape with an

induction period running to about 68 hours, after

which the oxygen quantity adsorbed was 0.34%

and ended after 90 hours with a total oxygen

adsorption of 3.22% by weight, based on the

weight of the oil. In this particular case the

long induction period was believed to be caused

by the fact that for 60 hours from the first 68.
hours, the emulsion was at room temperature.

Therefore, Example 38 was run all the time at

60° C. It should be mentioned that after the

system was opened and the emulsion tested an

air sensitive emulsion resulted, having solid par-

ticles dispersed therein,

ExAMPLE 38

This was carried out very similarly to Example
37 except that somewhat less water was used,
to yield 20% solids in the emulsion and 3 grams
of 10% sodium hydroxide were used, to yleld an
original pH of 11.7, Otherwise the conditions
were the same as in Example 37. In Example 38
the temperature was constantly kept at 60° C.
This example was carried out in such a way that
the system was broken after 65 hours, When
plotting the results of oxygen.adsorbed versus
time, the shape of the curve was an gutocata-
Iytic one. After 18 hours about %% oxygen was
used up, whereas after 25 hours 1% % oxygen was
used, and after 40 hours about 2.3% were used.
After 40 hours the curve flattened out and after
65 hours the total oxygen quantity used was
2.45%, by weight, based on the oil content,

In both Examples 37 and 38 fresh quantities of’
oxygen were introduced into the system, as soon’
as such was necessary, because of the previous
oxygen being used up, to the extent of at least
50%. -

Also Example 38 yielded an air sensitive emul-:
sion, having solid particles dispersed in the water
phase. ) . .

It is believed that the maximum quantity of
adsorbed oxygen is not needed for the emulsion
agsgregating process and that the adsorption phe-
nomenon is a secondary reaction to the emulsion
aggregation process. However, a critical concen-
tration of active oxygen has to be present.

EXAMPLES 39 TO 44.—THE USE OF METALLIC DRIERS

In the standard way of emulsification six dif-
ferent preparations were made, having the follow-
ing formulae: .

EXAMPLE 39
Grams
M-37 linseed oil - 100
10% Duponol ME solution._ 10
Distilled water 400
10% strong NaOH solution 23
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ExamrLE 40

: Grams
M-37 oil 100

Naphthenate drier 6% cobalt metal con-

34
In the above table, where two stages are given
combined with “to,” this means that the prod-
uct was inbetween the two stages in question.
The same applies when two numbers dare com-

5 bined by a hyphen. . :
tent 0.5 Table I shows, that. in the highly alkaline '
10% Dupono! ME solution .. _______ 10 region the addition of drier is accelerating the
Distilled water 400 emulsion aggregation, whereas in the slightly
10% strong NaOH solution... 25 acid and in the strongly acid regions,. the addi-
‘REMARK : Examples 39 and 40 are parallel experiments 10 tion Of drier retarded the converSi.on' This re-
2:5&%&?;‘%{0 l;10 x%frgg;ieﬁsﬂ (()iﬁpe;::gﬂl?y t{xv% sonn egai(?&- fﬁ tardation in the strongly acid region was more
Example 40, to bring the pH mnear to that of Example 39. pronounced, Whic.h may be partly due to the fact
that the conversion is much more rapid in the
ExaMpLE 41 " strongly acid region, or in other words, is very
Grams 18 slow in the slightly acid region.
M-37 Iinseed oil 100 Examples 39, 40, 41, ar_1d 43 yielded after 48
10% Duponol ME solution 10 hours treatment air sensitive emulsions.
Distilled water 400 ExaMPLE 45.—USE OF VARIOUS EMULSIFYING
KH:PO4 1 % AGENTS
In this example four emulsions were prepared,
- EXAMPLE 42 using the following basic formula:
Grams , Grams
M—37 Oﬂ.___— 100 M—37 linseEd oil 100
Naphthenate drier 6% cobalt metal con- 25 19%_ strong NaOH solution...._..________ 3
tent _ 05 Distilled water 500
10% Duponol ME solution 10 Emulsifying agent - 2
Distilled water——.. : 400 The four different preparations contained the
KH:PO4 : 1 following emulsifying agents:
REMARK: Examples 41 and 42 were parallel experi- 30 Example 45“4-"“Du90n°l ME.
ments, Example 42 having a metallic drier dispersed in Ezxample 45-B.~—Emulphor AG.
the oil prior to emulsification. Example 45-C.—~—Sodium oleate flakes.
' ExAMPLE 43 Ezample 45-D.—Diglycol oleate.
- All preparations were kept over 3 days in cov-
Grams 35 ered beakers and then heated to a temperature
M-37 linseed oil 100 of 60-65° C. under agitation. Precipitations
10% Duponol ME solution -- 10 were made on sample batches after 24 hours and
Distilled water 400 48 hours treatment at elevated temperatures.
Hydrochloric acid, concentrated— oo caeme.. 1 Table J shows the results. ‘
TABLE J
Example No. Orietnal | Coagula After 24 hrs., Stage | Congula After 48 hrs., Stage PE After

LoOO
NSO N

ExaMPLE 44 Grams
M-37 linseed oil 100

Naphthenate drier 6% cobalt metal con-

tent __._ 0.5
10% Duporiocl ME solution 10
Distilled water 400
Concentrated hydrochloric acidaoe oo 1

Remark: Examples 43 and 44 were parallel experiments.
Example 44 having a metallic drier dispersed in the oil
prior to emulsification.

All emulsions from 39 to 44 were agitated, while
kept at temperatures ranging from 60° to 65° C.,
the treatment being carried out for 48 hours.
Sample portions of thie emulsions were coagulated
after 24 hours and 48 hours treatment time, using
barium chloride for precipitation, and the oil
products were dried at 130° C. Table I shows the
results of this series.
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These preparations shows that by using four
different emulsifying agents, under otherwise
comparative reaction conditions in the. highly
alkaline region, comparatively small differences
exist. Diglycol oleate seems to accelerate to the
degree of a trace the conversion, but the degree
of difference was small. All the other three be-
haved very similarly to each other.” All four were
converted to air sensitive emulsions after 48
hours at elevated temperatures.

"Both in Table I and in Table J the “J-* sign
means a more advanced stage than the one given
by number or by code letters. “4-+” is still more
advanced. ‘ ’

TABLE I
Original | Coagula After 24 hours, Coagula After 48 hoi
Example No. p%“ ‘ Btage Stage “"%
1.0 | 4 (NT-8T).
10.8 44+ (NT-8T)+.
6.2 most 4, Almost (NT-ST).
6.0 3-4 (IG-CF) to (NT-ST).
L8 4 -8T),
1.6 3+(1G-CF)4-.
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EXAMPLE 46.~—AMMONIA TEST USED AS INDICATOR OF
EMULSION AGGREGATION, CAUSED BY ACTIVE
OXYGEN .

Conversion of linseed oil to viscosity Y

This example demonstrates how readings of
the ammonia test relate to the emulsion aggre-
gation caused by active oxygen. 5,000 grams of
alkali refineqd linseed oil was.bodied in a closed
stainless steel kettle under CO2 blanket at 295°
to 300° C. ‘A portion of the batch was taken
out after 5% hours of heating, having a viscos-
ity of Y on the Gardner scale.. The rest of the
batch was further bodied for a tota] time of 8%
hours, yielding & viscosity between Z-5 and Z—§
on the Gardner scale. .

20% solid content emulsions were prepared
irom both oils; using 100 grams of oil, 10 grams
of a 10% Duponol ME solution, 4 grams of 10%
sodium hydroxide solution, and 390 grams of
distilled water. The resulting emulsion had an
original pH of around 11.8. The emulsion made
of the oil with Y viscosity, we shall refer to as
Example 46-A and the emulsion made of the oil
with Z-5—2~6 viscosity as Example 46-B.

To Example 46-B, 5 gfams of hydrogen per-
oxide 30% strong were added and the emulsion
was kept in closed bottle, yielding after 48 hours
stage 4 to 5, that is (NT-ST) to (GD), when
tested with the barjum chloride precipitation
method. -

Example 46-A was treated the same way as
46-B but it did not yield on standing at room
temperature a product beyond the thermoplastic
stage. Therefore, 46-A was repeated by keeping

same at 60° to 65° C. under agitation, and add- -

10

20

30

oil, bodied under CO: blanket an oil with ¥ vis-
cosity needs simultanecus use of several factors
which we know accelerate emulsion aggregation, .
such as low solid content, increased temperatures,
the use of hydrogen peroxide, and agitation. - Ob-
viously, a linseed oil product, containing activat-
ing agents or another oil containing conjugated
double bonds may be transformed under the con-
ditions of Example 46-A even with a somewhat
lower viscosity than viscosity Y, such as viscosity
Q. Both 46-A and 46-B were air sensitive emul-
sions after completion of the herein described
treatments.

ExXaMpLE 47.—THE USE OF VARIOUS ALKALY
HYDROXIDES

In this example a 20% sclid content M-37 oil
emulsion was prepared, using methods described
further above and using on 100 grams oil, 10
grams of a 10% Duponcl ME solution and 390
grams of distilled water. Several thousand
grams of this emulsion were prepared. i

The pH of three different samples was brought
to about 11, using ammonium hydroxide in one
case, sodium hydroxide in another case, and po-
tassium hydroxide in the third case. On a 500
gram batch of this emulsion; 10 grams of con-
centrated ammonium hydroxide, 2 grams of g
10% strong NaOH solution and 2 grams of g 10%
strong KOH solution were needed respectively,
to yield pH 11. 5 grams of hydrogen peracxide,
30% strong were added to each of the 3 emulsions
and they were kept at room temperature, without
agitation for several days. Sampie batches were
coagulated after 24 hours and after 72 hours,
giving the results recorded in Table K.

TABLE K

Alkall Used

Initial
pH

After 24 hrs,

After 72 hrs., Stage
Stage

Ammonium Hydroxide_
Sodium Bydroxide......
Potassium Hydroxide.. .

11 | 34 (IG-CF) to (NT-ST).
3AG-CF). .. ?-

4-5 (NT-ST) to éGD).
3(G-CF).__.._______ o

4-5 (NT-ST) to GD;.
4-5 (NT-8T) to (GD).

Lo
croaen

ing the first day 5 grams of 30% strong hydro-
gen peroxide, another 5 grams of hydrogen per-
oxide after 48 hours, together with 2 grams of
a 10% NaOH solution, to bring the pH above 10,
(after previously it dropped below this figure).
The third day another 5 grams of hydrogen per-
oxide (30% strong) were added and after 3 days
at temperatures 60° to 65° C. the emulsion was
kept for 3 days at room temperature, without ag-
itation. Then a sample batch was coagulated
with barium chloride and the sample coagulum
was dried at 130° C., yielding a product in stage
4 (NT-ST).

Ammonia tests were carried out with both of
the oils used in preparations 46-A and 46-B.
The oil used in 46-B, having a Gardner viscosity
of Z-5 to Z-6 gave a positive ammonia test in
less than 2 minutes, whereas the viscosity Y oil,
used in 46~A was negative even after 24 hours
immersion in the concentrated ammonia solution.

The above illustrates the point that where the
ammonia test is positive, the emulsion aggrega-
tion caused by active oxygen may be performed
by great ease, (in the case of 46-B at room tem-
perature,) however, g negative ammonis, test does
not exclude the possibility of emulsion aggrega-~
tion, caused by active oxygen.

Further, it may be said that in case of a linseed
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This example shows that different sources re-
sponsible for the pH do not change the reaction
to any considerable extent. ‘The product with
ammonium hydroxide accelerated the conversion
to a very slight degree in the early stages and
yielded a lighter colored coagulum. All three
Preparations were air sensitive emulsions after 72
hours of storage. '

EXAMPLE 48.~—CONVERSION IN PRrRESENCE Or
ABSENCE OF PIGMENTS'

The comparative preparations of this example
are designed to show that conversion, that is
emulsion aggregation by the aid of active oxygen
may occur also in presence of pigments,

Example 48-A.—400 grams of M-37 oil were
mixed with naphthenate driers, yielding 0.1%
lead, 0.03% cobalt.and 0.05% zinc a5 metal, based
on the oil content. The driers, the oil and 100

" grams of titanium dioxide pigment were milled

70

- a259%

and homogenized on a laboratory 3-roller mill,
100 grams of this mixture, 10 grams of 109
Duponol ME solution and 1 gram of oleie acid
were mixed, while the mixture was slightly
warmed up, to secure mobility. This mixture was
emulsified by 90 grams of water and 3 grams of
strong sodium hydroxide solution, by add-
ing the latter mixture to the oil mixture slowly,
under stirring. The resulting emnlsion had g
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PH of 10.9. 4 grams of 30% strong hydrogen
peroxide were slowly added to the emulsion dur-
ing the course of 15 minutes.

Ezample 48—-B.—A similar emulsion than 48-A
was prepared in absence of pigments, using 100
grams of M-37 oil, 1 cc. oleic acid, the same naph-
thenate driers as used in 48-A, 10 grams of 10%
Duponol ME solution, 90 grams of distilled water,
3 grams of 25% sodium hydroxide, yielding an
oil-in-water emulsion of a similar pH as 48-A.
6 grams of hydrogen peroxide were added, to keep
the proportion similar to the same used in 48-A.

Ezxample 48-C.—48-A was repeated, using zinc
oxide instead of titanium dioxide. Otherwise,
the preparation was made the same way as 48-A.

After 24 hours storage, films were prepared
from 48-A, 48-B and 48-C, depositing 0.0015’’
wet film. In all three cases, demulsification oc-
curred in about 30 minutes and the films were
soft solids right after demulsification. 48-A and
48-C seemed to be somewhat tougher and harder,
than 48-B. Therefore, it may be concluded that
emulsion aggregation may be carried out in pres-
ence of pigments, which have been predispersed
in the oil, prior to emulsification, and further
that in presence of pigments the films seem to
be harder, possibly because of the physical pres-
ence of the pigments in the film.

All three preparations of this example are air
sensitive emulsion type coating materials,

EXAMPLE 49.—Grossy FiiM wirH TOLUOL

100 grams of M-37 linseed oil and 100 grams
of ester gum were heated together to 150° C.,

to obtain a clear melt and blend. The mixture

was cooled slightly and 40 grams of toluol were
added at a temperature preventing extensive
evaporation of the solvent. Naphthenate driers
were added, to yield 0.1% lead, 0.03% cobalt and
0.05% zinc, as metal, based on the oil content.
24 grams of a 10% Duponol ME solution were
mixed into the mixture. Another mixture was
prepared by mixing 150 grams of distilled water
and 4.5 grams of .a 10% Duponol ME solution.
The aqueous mixture was slowly added to the
varnish base mixture, under agitation. An
emulsion was obtained, having pH 9.9. 5 grams
of & 30% hydrogen peroxide were mixed into
the emulsion and the preparation was stored for
48 hours. 0.0015"’ wet film was deposited from
this emulsion, forming a clear film in about 30
minutes. Right after demulsification the film
obtained was solid, had a high gloss, but had a
slight surfaze tack.

In most cases, when air sensitive emulsions are
made according to processes described in the ex-
amples further above, more or less flat surfaces
are obtained. This is believed to be caused by
the fact that a solid skin is formed around the
particles, during the aggregation process, which
has an Increased degree of solidity, when com-
pared with the interior portion of the dispersed
phase particle. Upon demulsification this solid
- skin prevents that the particles should coalesze
to a transparent uniform film. It is also possible
that the flatness is caused by turbidity, which
in turn is caused by trapped water particles. It
Is of great importance to deposit glossy films
from emulsions and this aim is difficult to achieve
with most emulsions, 1% is increasingly difficult
to achieve with air sensitive emulsions. It was
thought that the presence of g small quantity of
an organic solvent will prevent skin formation
as an envelope of the dispersed phase particle
and will also cause complete demulsifization, ex-
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cluding trapped water particles from the film,
Example 49 shows the success obtained with the.
application of a small quantity of an organic
solvent. :

On the score of gloss it should be mentioned
that the higher the oil is bodied prior to emulsifi-
cation, the more it tends to form fiat ilms, Fur-
ther, in case of oil-varnish-resin mixtures, the
higher the resin proportion, the clearer the films
become. .

The product of Example 49 1s an air sensitive
emulsion, useful as coating material and e. g, It
may be used In the formula of Example 30, in
making a flat wall paint, replacing the emulsion
used in that example,

ExaMpLE 50.—~VARYING DEMULSIFICATION 'TIME

Three dispersions were prepared in the fol-
lowing manner:

Ezample 50~A.—100 grams of M-37 Hnseed ofl,
25 grams of ester gum, 10 grams of toluol, naph-
thenate driers yielding 0.1% lead, 0.03% cobalt,
and 0.05% zinz, as metal content, based on the
oil, 2 cc. of linseed oil fatty acids were mixed
(resin was molten first in the oil), and emulsified
with 125 grams of water, containing 5 grams of
concentrated ammonium hydroxide. The result-
ing emulsion was treated with 5 grams of hy-
drogen peroxide (30%).

Example 50-B.—A similar breparation, than
50-A was prepared, with the only difference that
in this preparation 5 cc. of linseed oil fatty acids
and 10 grams of concentrated ammonium hy-
droxide were used.

Ezample 50-C.—Example 50~-A. was repeated,
however, increasing the linseed oil fatty acid
quantity to 10 cc., and the ammonium hydroxide
quantity to 15 grams. )

0.0015"’ thick wet films were deposited from
the above 3 dispersions and the demulsification
time was noted, yielding the following results:

Demulsi-

Example Number fication

) Time -

Minutee
50-A 31
50-B._.. 41
80-C LTI 1056

These results show that increasing soap quan-
tities in an air sensitive emulsion increase the
demulsification time. Differences in pH values
are not believed to be connected with demulsifi-
cation velocity.

As a measure of demulsification in this ex-
ample and elsewhere in this specification, we
took the time required for complete disappear-
ance of milkiness from the deposited film. In
other words, disappearance of the last traces of
milkiness was considered as end-point of de-
mulsification. Milkiness indicates existence of
an emulsion. -

GENERAL REMARKS

(a) In my Patent 2,007,958, I prepared rubber-
like masses, out of bodied oils, which contained a
metallic soap before emulsification. Such me-
tallic soaps either were incorporated into the oils
to form solidified oils, by direct addition, or the
metallic soaps were formed in situ from salts, dur-
ing heat bodying of the oil. Examples of the lat-
ter alternative are carbonates, sulphides.and sul-
phites, which form soaps with the fatty oils at
heat bodying temperatures, while evolving COs,
or HzS, or SOz gas,
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I found that where a soap (e. g. a metallic soap)
is incorporated in s heat bodied oil and such an
oil is used in preparing coating materials, the
films obtained have reduced water resistance, ap-
parently because the soaps remaining in the films
cause a constant swelling or even re-emulsifica-
tion of the film. Therefore, in my present proc-
ess I use with preference soap-free fatty oils and
obtained thereby satisfactory weathering qua]_i-
ties of the films deposited from my coating com-
position.

(b) The Gardner scale, used in this specifica-
tion is described in detail on page 217 of the 9th
edition (1939) of “Physical and Chemical Exam-
ination of Paints, Varnishes, Lacquers and
Colors,” by Henry A, Gardner, published by the
Institute of Paint and Varnish Research, 1500
Rhode Island Avenue, N.W., Washington, D. C.
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active oxygen, until the dispersed phase particles

~ solidify in the emulsion. :

10

(e) It should be mentioned, summarizing some

aspects of this invention, that in case no oxygen
addition is used to bring about the emulsion ag-
gregation, in addition to the oxygen adsorbed in
the water, the products so obtained are much
more durable, as they are free of splitting-off
products, caused by oxidation and also free of
oxidation products of the ester molecule. Oxida-
tion products in-general are undesirable in coat-
ing materials, as they reduce water resistance and
the life of the film. :

It is of advantage if the oxygen content of the
esters of my invention does not increase during
the emulsion aggregation process to an extent
larger than %%, when compared to the oxygen
content of the ester prior to emulsification.

(d) Flat wall paints made according to my
process should preferably have a pigment volume
ratio of 35% or more.

(e) The esters used in my emulsion aggrega-
tion process are always thermoplastic before
emulsification, which means that they are either
in a fluid state at room temperature or can be re-
versibly fused to form a liquid. ‘

(f) The organic solvents I may use in my proc-
€ss are of the type, which are immiscible with
water and which dissolve the esters and/or resins
present in the dispersed phase of my emulsions,

(9) When working my process on the alkaline
side, I found that 8.4 is the pH limit, which has
to be reached for the purpose that the emulsion
ageregation should proceed with a reasonable
and practical speed. However, to enable me to
obtain the effect with the addition of as smal] a
quantity of per-compound as possible - when work-
ing at room temperature, I need pH 10 as lower
limit and preferably 10.5, By working at such
high pH values, the per-compound needed is so
small, that the oxidation process is reduced to a
reasonable and desirable low proportion. This is
advantageous, as explained above, to avoid the
formation of secondary reaction products, which
are undesirable in coating materials; :

I found further that I have rarely cause to in-
crease the pH above 13.

I claim: :

1. The process in preparing oil-in-water air
sensitive emulsions of soap-free fatty oils having
drying characteristics, which yield solid and co-
herent films upon demulsification, comprising the
steps of (1) bodying the fatty oil to a viscosity
within the range of 15-to 800 poises, (2) emulsi-
fying said bodied fatty oil in water to form an
oil-in-water emulsion, (3) bringing the pH of
the emulsion to at least 8.4, and (4) exposing the
dispersed phase of the emulsion to the action ot
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2. The process in preparing oil-in-water air
sensitive emulsions of soap-free bodied esters of
a polyhydric alcohol formed with acids of fatty
oils, said esters having drying characteristics and
having in a fatty acid part of the molecule more
than one double bond, said emulsion being useful
In coating materials, comprising the steps of (a)
bodying the ester at least to a degree such that
When heated at 160° C. with 4% % sulfpr an irre-
versible gel will form within a period not exceed-
ing 4 hours, but not beyond a degree to have a
body heavier than that which would result in con- _
version to an irreversible gel in less than 15 min-~
utes when vulcanized with %% sulfur at 120° C,,
(b) emulsifying said bodied ester in water to form
an oil-in~-water emulsion, (¢) bringing the pH of
the emulsion to at least 8.4, but not above 13,
and (d) exposing the dispersed phase of the emul-
sion to the action of active oXygen, until the
emulsified bodied ester particles solidify in the
emulsion.

3. The process of claim 2, in which the dis-
bersed phase of the emulsion comprises a blend of
a fatty oil and of a varnish resin.

4. The process of claim 2, in which a compound

‘supplies the active oxygen, which is capable to
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release oxygen in situ in the presence of water,
5. The process of claim 2, in which a peroXxide
supplies the active oxygen. .
6. The process of claim 2, in which an oxygen

‘containing gas current supplies the active oxygen.

7. The process of claim 2, in which the bodied
ester content of the emulsion does not exceed
33%. .

8. The process of claim 2, in which the bodied
ester content of the emulsion does not exceed
20% of the combined weight of varnish solids and
water.

9. The process of claim 2, in which during step
(d) the temperatures range between 50° C. and
the boiling point of the emulsion.

10. The process of claim 2, in which during step
(d) the emulsion is mechanically agitated.

11. The process of elaim 2, in which step (d)
is carried out under reduced pressure.

12. The process of claim 2, in which the bodied
ester is a bodied linseed oil,

13. The process of claim 2, in which the bodied
ester is a bodied fatty oil, having a conjugated
double bond in a fatty acid constituent,

14, The process of claim 2, in which the bodied
ester is an alkyd resin, said alkyd resin contain-
ing in its acid constituent at least 50% of fatty
acids.

15.. The process in breparing oil-in-water air
sensitive emulsions. of soap-free fatty oils hav-
ing drying characteristies, which yield solid and
coherent films upon demulsification, comprising
the steps of (1) bodying the fatty oil to a Vvis-
cosity within the range of 15 to 800 poises, (2)
emulsifying said bodied fatty oil in water to form
an oil-in-water emulsion, (3) bringing the pH of
the emulsion to at least 10 but not exceeding 13,
and (4) exposing the dispersed phase of the emul-
sion to the action of active oxygen, until the dis-
persed phase particles solidify in the emulsion,

16. The process of claim 2 in which the poly-
hydric alcohol component of the bodied ester is
at least tri~-hydric.

17. The process of claim 2, in which the dis-
bersed phase of the emulsion comprises & blend
of a fatty oil and of rosin:
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18. The process of claim 2 in which the dis-
persed phase of the emulsion contains an organic
solvent as a minor constituent, said solvent be-
ing water immiscible,

19, The process in preparing oil-in-water air
sensitive emulsions of soap-free bodied esters of
a polyhydric alcohol formed with acids of fatly
oils, said esters having drying characteristics and
having in a fatty acid part of the molecule more
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than one double bond, said emulsion being use- 10

ful in coating materials, comprising the steps of
(@) bodying the ester at. least to a degree such
that when heated at 160° C, with 412 % sulfur an
frreversible gel will form within a period not ex-
ceeding 4 hours, but not beyond a degree to have
a body heavier than that which would result in
conversion to an irreversible gel in less than 15
minutes when vulcanized with %% sulfur at 120°
C., (b) emulsifying said bodied ester in water to
form an oll-in-water emulsion, (¢) bringing the
PH of the emulsion to at least 10.5, but not above
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13, and (d) exposing the dispersed phase of the

emulsion by the action of active oxygen, until

the émulsified bodied ester particles solidify in

the emulsion, ' :
: LASZLO AUER.
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