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The present invention relates to metallic soap
dispersions. More specifically, the present inven-
tion relates to stable aqueous dispersions of com-
pounds of metals and fatty acids normally in-
soluble in water and known as metallic soaps.

Although dispersions of metallic soaps of vari-
ous types are known in the art, in general, making
dispersions of this character involved dissolving
the metallic soap in an organic solvent as for
example kerosene or molten paraffiin wax and
thereafter adding to the solution with rapid
stirring a dispersing agent such as sulfonated
tallow, sulfonated oil or the like. In general,
however, dispersions of this type consisted pre-
dominately of these other ingredients, 1. e. the
solvent and the dispersing agent together with
a relatively small amount of metallic soap.. Many
of the metallic soap dispersions. of the character
described were also incapable of being diluted
inasmuch as they partook of the characteristics
of water-iri-oil emulsions rather than oil-in-water
emulsions. .

It is one of the objects of the present inven-
tion, therefore, to provide a metallic soap dis-
persion wherein the metallic soap forms the
major part of the dispersion and the dispersing
agent is present only in minor proportions.

A second object of the present invention is to
provide a metallic soap dispersion which is capa-
ble of being diluted with water without brea,kihg
the same.

A third object of the. present invention is to
provide an aqgueous metallic soap dispersion in-
cluding water, metallic-soap and & relatively small
amount of a mono-ester of a fatty acid of from

10-24 carbon atoms with a polyethylene glycol |

" having a molecular weight in excess of approxi-
mately 200.
A fourth object of the present mventlon is to
provide a process for increasing the gloss and
brightness of paper which comprises coating
the same with a dispersion of the character here-
inbefore set forth.

A fifth object of the present invention is to
provide a metallic soap dispersion which is par-
ticularly suitable for coating paper, waterproofing
leather and for defoaming foamable substances
such as glue solutions or pulp solutions.

Other objects and advantages of the present
invention will be apparent from the descriptmn
and claims herein.

In accordance with the present invention, it has
been found that a stable dispersion of various
types of metallic soap in water can be made
utilizing as a dispersing agent a polyethylene
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glycol mono-¢ster of a fatty acid. Examples of
this type of compound are those derived by the
interaction of “polyethylene glycol 400” (s mix-

-ture of polyglycols having a moleculer weight

of approximately 400 and consisting predomi-
nately of nonaethylene glycol) and various fatty
acids having carbon chains of from 10-24. Other
polyethylene glycols may also be used although
in general it has been found that the polyglycol
should have a molecular weight of 200 or above.
Thus suitable compositions may be produced by
the interaction of “polyethylene glycol 200" (pre-
dominately tetraethylene glycol having an aver-
age molecular weight of approximately 200),
“polyethylene glycol 300" (predominately hexza-
ethylene glycol with a molecular weight of ap-
proximately 300) with fatty acids.

In addition to these commercial mixtures, pure
polyethylene glycols above tetraethylene glycol
may also be used. As to the fatty aclds which
may be esterified by these glycols, any fatty acid
having from 10 to 24 carbon atoms, such as lauric
acid, oleic acid and stearic acid, as well as oils
containing these acids,.such as mustardseed oil,
coconut oil and other naturally occurring oils,
may be used. As previously stated, any of the
fatty acids having between 10 and 24 carbon
atoms in the chain are suitable and the natural
glycerides and other fatty compositions may also
be used.

In general it has been found that when more
than one part of polygiycol mono-ester of the
character hereinbefore described is utilized with
each 10 parts of metallic soap, a stable dispersion
may bé produced without the use of high-speed
stirring apparatus, colloid mills or the like, Ex-
amples of metallic soaps which can be efficiently
dispersed by means of the polyethylene glycol
mono-ester are lead stearate, calcium stearate,
barium stearate, magnesium stearate, cadmium
stearate, aluminum stearate, zinc stearate,
aluminum palmitate, aluminum oleate, etc.
Preferably the dispersions produced contain ap-
proximately 50% of metallic soap and dispersing
agent and approximately 509% of water al-
though, as before stated, once the dispersion has
been produced, the same can be diluted to any
desired extent. Dispersions of this character

‘have been found particularly desirable for use in
the coating of paper inasmuch as when so used
in combination with the usual coating ingredients
the resultant paper has been found to have a
superior brightness and gloss. As may be under-
stood, in addition to the metallic soap the coat-
ing compositions usually contain a solubilized
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starch or casein such as chlorinated starch or
ammonia-treated casein as well as various fillers
and pigments such as clay, titanium dioxide, ete.

In general in producing the coating composi-
tion in accordance with the present invention, an
emulsion is prepared of the starch or casein and

thereafter it is added to a suspension of the -

clay, water and the metallic soap ingredient.
Metallic soaps of calcium have been found par-
ticularly desirable for use in coating composi-
tions of this character.

The following examples illustrate the present
invention but are not intended to limit the same.

Ezxample I

58 parts by weight of mustard-seed oil, 40 parts
by weight of “polyethylene glycol 400” and 2 parts
by weight of dry KOH were mixed and reacted at
a temperature of between 90 and 100° C. for ap-
proximately three hours. Approximately 100
parts of mainly nonaethylene glycol ester of oleic
acld together with other reaction products is
produced. The impure product, however, is suit-
able for use as a dispersing agent in accordance
with the present invention.

Example IT

34.6 parts of coconut fatty acids and 65.4 parts
of “polyethylene glycol 400” were mixed and re-
acted at 150-240° C. with removal of water until
the acid value was below 10. The resultant prod-
uct consisted largely of nonaethylene glycol ester
of lauric acid.

Example ITI

10 parts of the ester of Example I and 50 parts
of water were thoroughly mixed. Thereafter 40
parts of calcium stearate were added snd the
water, ester and calcium stearate thoroughly
stirred. A milky thick suspension of the cal-
cium stearate was produced which was stable in-
definitely. This dispersion could be diluted with
almost any amount of water. The resultant dilut-
ed dispersions were stable for relatively long pe-
riods of time and any separation occurring in
the diluted dispersions could be easily overcome
by simple shaking or mixing.

Example IV

Five parts of casein were mixed with 20 parts
of water and 1.3 parts of ammonium hydroxide.
The casein, water and ammonium hydroxide were
warmed for a short period in order to thoroughly
dissolve the casein, Thereafter 60 parts of clay,
60 parts of water, & parts of sodium tetraphos-
phate and 2.4 parts of the calcium stearate dis-
persion of Example III were mixed together to
form a homogeneous dispersion. Then the emul-
sion of casein and water was added and the two
mixed together thoroughly. The resultant coat-
ing slurry was used to coat paper and the same
was found to have an increased gloss and bright-
ness as compared to the identical coating slurry
with the calcium stearate omitted.

Example V

10 parts of chlorinated starch were mixed with
25 parts of water. Thereafter a separate mixture
was made of 30 parts of clay, 1 part of soda ash,
34 parts of water and 1.6 parts of the calcium
stearate dispersion of Example ITI. The two mix-
tures were then mixed together and the resultant
slurry used to coat paper. Here 'again superior
results were obtained as compared to the same
slurry with the omission of the calcium stearate.
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Example VI

10 parts of the ester of Example I and 50 parts
of water were mixed together. Thereafter, 40
parts of zinc stearate were added to the water
and ester and the entire mass agitated to produce
& homogeneous dispersion. Samples of this dis-
persion did not separate after several weeks. The
original dispersion could be diluted with several
parts of water and the resulting diluted disper-
sions were stable for a period of several days.

Example VII

5 parts of the ester of Example II and 55 parts
of water were mixed together. Thereafter 40
parts of zinc stearate were added to the water and
ester and the entire mass agitated to produce a
homogeneous dispersion. Samples of this disper-
sion were stable indefinitely.

Example VIII

10 parts of “polyethylene glycol 600” mono-
oleate and 100 parts of water were mixed to-
gether. Thereafter 40 parts of aluminum stearate
were added to the water and ester and the entire
mass agitated to produce a homogeneous disper-

* sion. This particular dispersion was especially
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desirable for treating an alum-tanned leather in
order to reduce the ability of the leather to take
up water. The emulsion was stable in the pres-
ence of alum and salt. It is to be noted that
“polyethylene glycol 600” is a commercially
available mixture of polyethylene glycols having
an average molecular weight of 600. The “poly-
ethylene glycol 600” mono-oleate was produced
similarly to the ester of Example II.

The metallic soap dispersions of the present in-
vention are not only suitable for the coating of
paper but also for waterproofing various mate-
rials as, for example, leather. Because of their
high degree of stability in acid solutions, they
can be used in conjunction with tanning baths
and the like and as previously pointed out are
especially desirable for reducing the hygroscopic
characteristics of alum-tanned leather. In addi-
tion, & small amount (approximately 1%) of the
dispersion can be used to reduce the foaming
of various solutions as in paper making and glue
solutions.

It is to be noted that the ester employed as a
dispersing agent is essentially nonionic¢ in char-
acter. Although the KOH used in Example I
introduces ionic matter into this particular reac-
tion, the quantity present is so small that the
resulting ester remains substantially nonionic.

Having described our invention, what we claim
as new and desire to secure by Letters Patent is:

1. An aqueous metallic soap emulsion which
comprises an emulsion having water as the con-
tinuous phase, water-insoluble metallic soap in
the discontinuous phase, and a, water-compatible
substantially nonionic ester of a fatty acid con-
taining 10 to 24 carbon atoms per molecule with
a polyethylene glycol having a molecular weight
in excess of approximately 200 as the emulsifying
agent.

2. An emulsion as defined in claim 1 in which at
least 1 part by weight of the ester is present for
each 8 parts by weight of the metallic soap.

3. An emulsion as defined in claim 1 in which 4
to 8 parts by weight of the metallic soap are
present for each part by weight of the ester.

4. An emulsion as defined in claim 1 in which
the metallic soap comprises calcium stearate.

5. An emulsion as defined in claim 1 in which
the metallic soap comprises aluminum stearate.
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6. An emulsion as defined in claim 1 in which
the metallic soap comprises zinc stearate.

7. An emulsion as defined in claim 1 in which -

the ester comprises nonaethylene glycol mono-
stearate. . .

8. An emulsion as defined in claim 1 in which
" the ester comprises nonaethylene glycol mono-
laurate. .

9. An emulsion as defined in claim 1 in which
the ester comprises nonaethylene glycol mono-
oleate.

: CLINTON E. RETZSCH.
CHARLES H. LIGHTHIPE. .

REFERENCES CITED

The following references are of record in the
file of this patent:

' UNITED STATES PATENTS

Name Date
Rill oo July 11, 1944

Number
2,353,687

Number
2,364,391
2,269,529
2,236,516
5 2,174,760
2,118,308
2,348,324
654,688
2,174,760
10 2,269,529
1,826,900
2,372,171
2,315,029
2,358,776
15 1,969,213
2,275,494

Number

20 393,928

. . 6

Name Date
Schiller' weee e —.— Dec. 5, 1944.
Goldsmith - ___. Jan. 13, 1942
Cahn s . Apr. 1, 1941
Schuette — e Oct. 3, 1939
Jaeger — e May 24, 1938
Bond, JT. —ceemee. My 9, 1944
Thornton et al, —__._. July 31, 1900 -
Schuett! - _o__.__ Oct. 3, 1939
Goldsmith —_-____ —_ Jan. 13, 1942
Schrader - Oct. 13, 1931
Bennett —————_—____ Mar. 27, 1945
Wetton ~———________ Mar, 30, 1943
Goldstein oo Sept. 26, 1944
Eyreet al. o .. Aug. 7, 1934
Bennett . _.._ ‘Mar. 10, 1942
FOREIGN PATENTS

Country Date
Great Britain ._.___ Sept. 12, 1931




