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This invention relates to water emilsified pro-
tective coating compositions in general and more
particularly to improved emulsifiers and emulsi-
fler compositions for forming water emulsified
coating compounds of various types such as
paints, primers, varnishes, enamels, lacquer and
the like material having improved flm forming
consistencies for brush, spray or other known
means of application to surfaces of wood, metal,
and the like materials and having superior fin-
ished protective coating characteristics particu-
larly as to appearance and durability. This ap-
plication is in part a continuation of a copending
application by the present applicant and Glenn B.
Weible as joint inventors, Serial No. 508,640,
filed November 1, 1943, now matured into Pat-
ent No. 2,427,481,

It is well known that water emulsions have Iong
been used for thinning protective coatings of
various types. For example, the petroleum in-
dustry has emulsified asphalt to form a protec-
tive ceating for roads, roofs, buildings, and the
like uses. Similarly, inexpensive water-thinned
paints have been sold for popular uses and these
have, in general, been composed largely of casein
containing various pigments. After evaporation
of the water-thinner the casein is left as an ad-
herent coating and cementing material which is
thereafter practically insoluble in water but for
outside use is subject to serious weathering and
washing deterioration.

It is also well known to form paints, varnishes,
and the like coating materials by emulsiflcation
of certain resins and oils together with water by
various methods to form coating emulsions but
the emulsions heretofore thus formed are known
to have been unstable and the resultant dried
cogting formed by such water-paint mixtures
have lacked the desirable characteristics of a
conventional oil paint and insofar as is known,
water has not heretofore been successfully used
in connection with oleo-resinous coating compo-
sitions in such a manner as to preserve all of the
desirable characteristics of the resultant coating
usually associated with such oleo-resinous mate-
rials. For this reason water emulsified coating
compositions have not heretofore been suitable
for “outside” or similarly exposed surface ap-
plication. Moreover, the emulsifying agents and
compositions hereto known and employed have
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been highly selective in their effectiveness with
respect to the type of coating compositions to
which they were applicable, being entirely inop-
erative in many cases to produce stable emulsions
with certain protective coating compositions.

In the beforementioned prior copending appli-
cation, Serial No. 508,640, novel methods and
materials were disclosed for rendering water-
thinnable the conventional types of previously
mixed, non-aqueous, unthinned concentrates of
coating compounds such as the pigmented oleo-
resinous paints and varnishes, enamels, lacquers,
shellacs, and the like types of coating compounds
which were intended by their manufacturers to
be thinned with the usual non-aqueous water
immiscible vehicles containing voltatile and non-
volatile, mineral and vegetable oils, or the like
non-aqueous, organic solvents, diluents, dryers
and carriers. Such so-called oil-thinned paints
of the type are usually supplied to the consumer
in the form of heavy pastes, or in any event in
such concenfrated form as to be non-fluid or
highly viscous in consistency and they were,
therefore, intended to be “thinned” or diluted
prior to use with suitable quantities of thinners
which heretofore have been the same or sim-
ilar to those non-aqueous liquids initially pres-
ent in small quantity in the concentrate vehicle,
In such oil paints of the pigment filled type, the
concentrates usually comprise solid pigments
and fillers of the various metallic and mineral
compounds ground in oil which may carry in so-
lution both volatile and non-volatile constitu-
ents, certain gums and resins, and suitable dry-
ers. Likewise, in varnishes, lacquers, and enam-
els which may or may not contain pigments, the
vehicle may be a volatile solvent or a drying oil
carrying a relatively large quantity of resin or
resin forming material. The quantity of such
“thinner” required or intended to be added to
such painf, varnish and enamel concentrates to
reduce them to liquid consistencies suitable for
brush or spray application to surfaces to be coat-
ed, may range from approximately 30 to 80 per-
cent by weight of the resulting thinned concen-
trate mixture as a whole.

- As before stated, the beforementioned copend-
ing application disclosed nove! and improved
methods and materials for eliminating a sub-
stantial portion of the non-aqueous thinner here-
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tofore required and instead rendering the pre-
mixed non-aqueous coating composition concen-
trates thinnable with water to consistencles suit-
able for the various conventional means of ap-
plication of protective coatings. The protective
coatings resulting from that process had charac-
teristics at least equal In quality to those formed
by conventionally thinned oil types of paints and
coating compositions and were superior to the
usual water containing and emulsified types of
coating compositions hereinbefore mentioned
and heretofore employed.

The present invention is an improvement on
the beforementioned water-thinned coating com-
position disclosed in copending application Serial
No. 508,640 and is concerned with the formula-
tion and original composition of the various coat-
ing composition emulsions from the several, sep-
arate, raw materials, of which they are usually
comprised to form new, emulsified coating com-
positions which are in their ultimate applied con-
dition not only similar in their desirable charac-
teristics to the conventional, so-called oil-base
types, but which are also superior to the emulsi-
fled and so-called water-thinned types hereto-
fore known.

It has been found that substantially all of the
known types of coating compositions such as
paints, varnishes, enamels, lacquers, shellacs, and
the like, can be compounded in emulsified form
from their original constituents by the inclusion
therein of, the same emulsifiers as those disclosed
in the beforementioned copending application, ex-
cept it has been discovered that when the coat-
ing compositions are thus compounded from the
several original constituents, it is no longer nec-
essary to employ protective colloids to obtain sta-
bility. Thus it has been discovered that the
employment of casein and other protective col-
loids can be entirely eliminated. 'This also ap-
pears to result in a dried, protective film which
has greater imperviousness and density and
higher gloss than the conventional water emulsi-
fler paints heretofore known.

It is, therefore, an object of this invention to
provide emulsified coating compositions which,
for all practical purposes. manifest all of the
desirable characteristics of the conventional or
so~called oil-base or oleo-resinous types of paints
and which, moreover, present spreading, film
forming weathering and washing characteristics
and appearance equal to any non-aqueous ofl-
base coating compositions, and superior in these
respects to any of the emulsified coating composi-
tions heretofore known. The objects of this in-
vention are accomplished in general by emulsify-
ing with water, substantially any of the usual
types of natural or synthetic resins employed for
coating materials, together with the desired pig-
ments, plasticizers, driers, and relatively small
quantities of solvents.

The emulsification of the several paint or coat-
ing composition ingredients with water is accom-
plished in accordance with this invention, in gen-
eral, by milling one or a mixture of several of
the usual types of natural or synthetic resins to-
gether with the desired fillers, pigments, and plas-
ticizers, and a relative small quantity of non-
aqueous solvent, in the presence of a dispersing
medium or emulsifier comprising: water; an ami-
do condensation product of the type formed by
the reaction of a higher-fatty-acyl containing
substance with an alkylene polyamine, or an
alkylol amine, or an alkylol alkylene polyamine;
and a supplemental emulsifying agent, such as
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sulfonated castor oil, which is capable of exert-
ing a supplementary emulsifying action. In some
cases the presence of modicums of ammonia
and/or Aerosol OT while not always hecessary to
the formation of the emulsion, facilitates the
formation of the dispersion and enhances the
spreading and leveling quality of the resultant
coating composition. ’

Referring first to the beforementioned fatty-
amido compound component of the dispersion
medium, this compound may be any one of the
types produced by the reaction of a fatty-acyl
derivative containing from approximately 10 to
approximately 22, and preferably from approxi-
mately 16 to approximately 22, carbon atoms with
an alkylene polyamine, alkylol polyamine, or an
alkylol alkylene polyamine,

In addition to the higher molecular weight
fatty-acyl radicals, such amides may also contain
amidified therewith other short chain acyl radi-
cals such as acetyl radicals. An example of a
preferred and superior substance coming within
the latter class for employment in this invention
is the fatty amide produced by reacting oleic acid
and ethanol ethylene diamine, in the presence of
acetic acid to form N-oleyl, N’-(acetyl-2-hy-
droxyethyl) ethylene diamine. The structure of
this compound may be diagrammatically ex-
pressed approximately as:

LRI
Rr—-C——-I\'-—JI'}—JIJ—N—Rz
H H

where Ri1 is an aliphatic high molecular weighe
portion of a fatty acid (alkyl derivative); Rz is
the -2-hydroxyethyl radical, and Rs is the acetyl
radical. Amides coming within the beforemen-
tioned class and requirement may be conven-
iently formed by reacting rice oil or soy bean oil
and acetic acid with di-ethylene triamine or hy-
drogenated soy bean oil and acetic acid with
ethanol ethylene diamine.

Higher molecular weight fatty acids which may
be amidified as hereinbefore described are oleic,
lauric, myristic, palmitie, stearic, hydroxy-stearic
and palmitoleic acids and the like. The amide
substitution portion may be derived from an
alkylene polyamine, alkylolamine or alkylol alkyl-
ene polyamine, such as ethylene diamine, ethan-
olamine, diethylene triamine, ethanol ethylene
diamine, tetra-ethylene pentamine, 1.3 diamine,
isopropanol, and the like. The hereinbefore de-~
scribed condensation products will be, for con-
venience of description, herein referred to at times
as fatty amides or amido compounds.

The supplementary oil-in-water emulsifying
agents may comprise sulfonated fatty materials
such as sulfonated castor, olive, sardine, peanut,
and the like oils, sulfonated fatty acids such as
sulfonated oleic acid and sulfonated fatty esters
such as sulfonated isobutyl oleate.

As heretofore stated, substantially any of the
original separate ingredients usually going into
the formulation of the industrial non-aqueous
water immiscible types of coating compositions
and paints of the type for example common dry-
ing oil, pigmented paint, the oleo-resinous var-
nishes and enamels, the synthetic resin finishes
and the cellulose esters, nitrates, acetates and
ether lacquers and shellac coating materials, may
be emulsified with water by employing the com-
bination of the beforementioned dispersing
medium in accordance with this invention, These
coating compositions which may be so com-
pounded may include small quantities of any of
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the usual thinners, solvents, flllers, pigments,
plasticizers, resins, dryers, etc.

Referring now to the preparation or com-
pounding of the water emulsified coating compo-
sitions employing the hereinbefore described
emulsifier medium and coating compound ingre-
dients, the preferred method is as follows:

The water in which the coating composition is
to be emulsifled, the fatty amido compound, and
other emulsifying agents such as the sulfonated
castor oil, are mixed in the proper proportion in
any quantity desired. The thus pre-mixed water
fatty amido compound and emulsifying agent may
then be added with suitable stirring or agitation
to the several previously mixed coating composi-
tion ingredients in the proper proportion and the
resultant mixture preferably ground in a ball mill
for approximately twenty-four hours. ’

The following basic formulation indicates in
general an approximate composition of a pre-
mixed emulsifying agent suitable for emulsifying
the coating composition ingredients hereinbefore
mentioned. The proportions given are approxi-
mate values and unless otherwise ' pecified refer
throughout the specification and claims to parts
by weight:

Parts
247
43.7
20.4
11.2

Fatty amide compound
Sulfonated castor oil
28% ammonia in water
25% Aerosol OT in water

100.0

A number of water emulsified coating composi-
tions which may be prepared applying the fore-
going pre-mixed emulsifying medium are illus-
trated in the following examples, Nos. I, II, III
and IV:

Example 1

Parts
5.5

“Pre-mixed” emulsifier .
11.1

Nitro cellulose (refined)
Normal amyl methyl ketone
Water

The mixture is stirred together and preferably
ball milled for twenty-four hours. The resultant
emulsified lacquer mixture has 2 fluidity and con-
sistency suitable for application by the conven-
tional spray gun painting equipment but may be
further diluted with water if desired. The coat-
ing resulting from the application of this water
emulsified lacquer upon surfaces such as alumi-
num alloy sheet metal panels by actual weather-
ing tests and accelerated weatherometer tests re-
sults in protective and durability characteristics
equal to those similar coatings formed in the
conventional manner.

Example 11

Parts
71
28.7
214
7.1
35.7

100.0

“Pre-mixed” emulsifying medium
Rezyl 869
Zinc oxide
Butyl acetate
Water -

The mixture was milled together for approxi-
mately twenty-four hours and the resultant emul-
slon had a fluidity and consistency suitable for
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application to surfaces to be coated by spraying
or brushing equipment. The resultant dried coat-
ing of the thus formed emulsion on metal has sta-
bility and durability characteristics equal to those
formed by the conventional non-aqueous mix-

.

Ezample 111 .
Parts
“Pre-mixed” emulsifier_..______________._ 979
Cumar oleoresinous varnish. _..__.___..__ 3807
Zinc oxide pigment._..________ 23.1
Water .o 385
100.0

The foregoing cumar oleoresinous varnish is.of
the type made by heating a drying oil, such as
linseed oll, together with cumar resin in the pres-
ence of suitable driers and heating the mixture
until the varnish has the required consistency,

and may include a subsequently added diluent -

such as gasoline in an amount up to approxi-
mately 50%. R
Ezxample IV
: Parts
“Pre-mixed” emulsifier..._______________ ™
Beetle 592-8 30.7
Antimony oxide 30.8
Butyl acetate- T,
Water - oo 23.1.
100.0

The Beetle 592-8 as employed in the foregoing
formulation comprises an oil soluble urea form-
aldehyde resin procurable under that trade name
from the American Cyanamide Corporation and
includes approximately 50% of an aromatic sol-
vent wet as xylene or toluene.

Numerous other types of water emulsified coat-
ing compositions may be formed in the foregoing
manner, using approximately those proportions:
specified. Some variation in proportions, how-
ever, may be tolerated,

While the emulsifier mixture or “pre-mix” may
be previously prepared in relatively large quan-
tity for convenience in use and transportation
and shipment and employed in the manner here-
inbefore described, the separate ingredients of
the emulsifier and coating composition constitu-
ents may, on the other hand, be mixed together
without the formation of any pre-mixed portions
thereof to form emulsified coating compositions
of the types usually defined as the common drying
oil-pigment paints, oleoresinous varnishes and
enamels, synthetic resin finishes, the cellulose
ester, nitrate, acetate and ether lacquers and the
like, as follows: :

Example V.—Urea formaldehyde type

Parts
Fatty amido compound.__._______________ 29
Sulfonated castor ofl...____...__________._ 6.6
Beetle 277-8 29.5
Isoamyl alcohol. . __ 294
Ammonia (28%) ..o 2.2
Water ____._____ 29.4

100.0

The Beetle 7542-10 and 277-8 are believed to be
modified urea formaldehyde type resin obtain-
able under those trade names from the American
Cyanamide Corporation and contain, as supplied,
sultable quantities of plasticizers and diluents.
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Example VI—Silicone type s
Fatty amido compound. e e e 44
Sulfonated castor oil. 6.6

Dow-Corning Silicone resin No, 980-A (60%
solvent) 445
Water — 445
100.0

Silicone Als the trade name for a polymerized
silicon containing organic material obtainable
from Dow Chemical Company.

Example VII.—Phenol formaldehyde type

Parts
Fatty amido compounda e e cemccveno 3.0
Sulfonated castor oil- 4.6
Bakelite 3962X 30.8
Xylene _o___. - 30.8
Water ____ — 30.8

100.0

Bakelite 3962X is a phenol or cresol formalde-
hyde typé resin obtainable under that trade des-
ignation from the Bakelite Corporatiox_l.

Exzample VIII—Melamine resin type

 Fatty amino compound. - —ceacee oo
Sulfonated castor oil_.. 9

. Melmac 246-10. 184
Mono chlorobenzene. 184
Antimony oxide 184
Ammonia (28%) D

CWAter e e ————— 415

100.0

. Melmac 246-10 is a Melamine-formaldehyde re-
. action product obtainable under that trade name
from American Cyanamide Corporation.

Example IX.—Oleoresinous type

' . Parts
Fatty amido compound . . ___. 2.8
“Sulfonated castor oil e 4.2
Oleoresinous varnish and drier . __.._._ 28.2
Plgment e 14.1
Gasoline .« e 14.1
Ammonia (28%) e 1.3
Water e ————— 35.3
100.0
Ezample X.~—Alkyd type resin

Parts

Fatty amido compound . _._ 2.5
Sulfonated castor oil . ______. 3.7
Rezyl 869 ______— e ——————————————— 249
Pigment (Titanox L) o ____. 124
Cobalt NuodeX .o 18
Lead NuodexX . 18
Gasoline _ oo 18.7
Butyl acetate _ -—— 31
Water o e 31.1
100.0

Rezyl 869 is an alkyd type resin obtainable un-
der that trade name from the American Cyan-
amide Corporation, ,
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Ezample XI.—Vinylite resin type

Parts
Fatty amido compound - 29
Sulfonated castor ofl 4.2
Vinylite VYHH 143
Xylol 2871
Nitropropane 143
Isoamyl alcohol 71
Ammonia (28%) 7.1
Water i 214

100.0

Vinylite VYHH is obtainable:under that trade
name Irom Carbide and Carbon Chemicals Cor-_
poration. ' oy

Example XII.—Nitro cellulose lacquer type

Parts

Fatty amide compound 23
Sulfonated castor oil 41
Nitro cellulose (Y2 sec. vis.) e 10.7
Methyl normal amyl ketone ——cceoememaeae 533
Ammonia (28%) 1.9
Aerosol OT (25%) 11
Wwater —cee_ 26.6
100.0

As stated in connection with Example IX here-

inbefore, the preferred method of forming the
emulsified mixtures has been found to be to first
stir the several ingredients of the formulation
together and then to ball mill the mixture for
approximately twenty-four hours.

In general, the amount of water specified in
the foregoing formulation examples is satisfac-
tory for brush application, however, in some cases
it may be desirable to increase or decrease the
portion of water to suit the different methods of
application and surface and drying conditions.
The exact permissible ranges of the proportions
of the coating composition ingredients of the
foregoing examples are not known, nor are the
exact optimum proportions known; however, the
examples give relative proportions which are
known to be operative in the formulation of
emulsified coating compositions which have ex-
cellent protective film forming characteristics.

In all cases the specified modicum of Aerosol
OT may be omitted with some sacrifice in spread-
ing and leveling characteristics. It will be noted
that for some of the formulations no ammonia
is necessary. However, in those formulations
where ammonia is specified, it cannot be satisfac-
torily omitted.

Various water soluble supplemental emulsifi-
cation agents in addition to the fatty amido com-
pounds hereinbefore mentioned may possibly be
employed but a 70% sulfonated castor oil, such
as for example that obtainable from the National
0Oil Products Company, Inc., appears to be most
satisfactory. The wetting agent Aerosol OT,
which has been found desirable in some of the
formulations, as indicated, is believed to comprise
di-octyl sodium-sulpho-succinate and is obtain-
able from the American Cyanide Company. As
before stated, Aerosol OT may be omitted, how-
ever, its presence is desirable to impart improved
surface tension characteristics to the emulsion
which will aid in the uniform spreading, leveling,
and formation of an impervious covering for the
various types of surfaces to which it is applied,
particularly those which the emulsion would not
otherwise readily wet.

While, in the foregoing description, typical ex~
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amples of the more or less standard types of
coating composition ingredients have been speci-
fied as being capable of being emulsified with
water by means of the emulsifier of this inven-
tion, such specific ingredients do not appear es-
sential to its broad application since, apparently,
so far as is known, any type of the conventional
coating composition ingredients as currently em-
ployed in the compounding of paints, varnishes,
enamels, lacquers, shellacs and the like non-
aqueous water immiscible coating compounds
carrying natural or synthetic resins or plastics,
or resin and/or plastic forming materials (oleo
resinous materials) together with volatile and
non-volatile solvents, drying oils, driers, plasti-
cizers, and, if desired, carrying the usual paint
pigments, may be emulsified with water in the
manner of the present invention.

While preferred methods, materials and com-
positions have been described hereinbefore by
way of illustrations, the invention is not to be
limited thereby but is intended to cover any
variation therefrom which falls within the spirit
of the invention and the scope of the claims.

I claim:

1. An emulsified coating composition consist-
ing essentially of from approximately 10 to ap-
proximately 45 parts of resin; approximately 2
to approximately 5 parts of an acetylated amido
condensation product of a fatty acyl derivative
containing from approximately 10 to approxi-
mately 22 carbon atoms, and a member of the
group consisting of alkylene polyamines, alkylol
alkylene polyamines, and alkylol amines; from
approximately 1 to approximately 7 parts of a
water soluble emulsifying agent, and from ap-
proximately 20 to approximately 50 parts of
water,

2, An emulsified coating composition consist-
ing essentially of from approximately 10 to ap-
proximately 45 parts of resin; approximately 2 to
approximately 5 parts of an acetylated amido
condensation product of a fatty acyl derivative
containing from approximately 10 to approxi-
mately 22 carbon atoms, ethanol ethylene dia-
mine and acetic acid; and from approximately
20 to approximately 50 parts of water.

3. An emulsifled coating composition consist-
ing essentially of from approximately 10 to ap-
proximately 45 parts of resin: approximately 2
to approximately 5 parts of an acetylated high
molecular weight fatty amide of ethylene dia-
mine containing from approximately 10 to ap-
proximately 22 carbon atoms; from approxi-
mately 1 to approximately 7 parts of a water sol-
uble emulsifying agent, and from approximately
20 to approximately 50 parts of water.

4. An emulsified coating composition accord-
ing to claim 1 in which the water soluble emulsi-
1ying agent comprises sulfonated fatty material.

5. An emulsified coating composition accord-
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ing to claim 2 and further including a water solu-
ble emulsifying agent comprising sulfonated fatty
material.

6. An emulsified coating composition according
to claim 3 in which the water soluble emulsifying
agent comprises sulfonated fatty material.

7. An emulsified coating composition accord-
ing to claim 1 in which the water soluble emulsi-
fying agent comprises sulfonated castor oil.

8. An emulsified coating composition according
to claim 2 and further including a water soluble
emulsifying agent comprising sulfonated castor
oil. .
9. An emulsified coating composition according
to claim 3 in which the water soluble emulsifying
agent comprises suifonated castor oil.

10. An emulsified coating composition consist-
ing essentially of from approximately 10 to ap-
proximately 45 parts resin; from approximately 2
to approximately 5 parts of an acetylated high
molecular weight fatty amide of ethanol ethylene
diamine containing from approximately 10 to
approximately 22 carbon atoms; from approxi-
mately 1 to approximately 7 parts sulfonated
fatty material; from 0 to approximately 55 parts
non-aqueous solvent; from 0 to approximately 7
parts ammonia (28%); from 0 to approximately
20 parts metallic compound pigment; and from
approximately 20 to approximately 50 parts
water.

11, An emulsified coating composition consist-
ing essentially of from approximately 10 to ap-
proximately 45 parts of resin; approximately 2
to approximately 5 parts of an acetylated high
molecular weight fatty amide of ethanol ethylene
diamine containing from approximately 10 to
approximately 22 carbon atoms; from approxi-
mately 1 to approximately 7 parts of sulfonated
fatty material; from 0 to approximately 20 parts
of a metallic compound pigment; from 0 to ap-
proximately 55 parts of non-aqueous solvent;
from approximately % to approximately 20 parts
of ammonia, and from approximately 20 to ap-
proximately 50 parts of water.

12, An emulsified coating composition accord-
ing to claim 10 and containing a modicum of
Aerosol OT.

ROBERT J. BURNS.
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