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This invention relates to wetting and detergent’

compositions containing monoalkyl sulfosuc-
cinates together with solubilizing agents therefor.
The invention includes the compositions them-
selves, their methods of preparation, and wetting

and detergent processes in which these composi-

tions are used. :

It is known that the higher monoalkyl sulfosuc-
cinates, when used in the form of their salts
with monovalent salt-forming compounds, pos-
sess good wetting and particularly good detergent
properties. However, the salts of monoesters of
sulfosuccinic acid with alcohols of 12 or more
carbon satoms, which is the minimum chain
length for good detergency, possess relatively low
solubility in water, which is a serious disadvan-
tage. It is a principal object of the present. in-
vention to provide for this class of compounds
solubilizing agents which improve their water
solubility and thus increase their usefulness as
wetting agents and detergents. A further ob-
Ject resides in the provision of readily soluble
pastes or powders containing the higher mono-
alkyl sulfosuccinates in a solubilized and there-
fore water-dispersible condition. Still further
objects of the invention will be apparent from
the following detailed description of preferred
embodiments thereof.

As is noted above the sodium, potassium, am-
monium, ethanolamine and similar salts of the
higher monoalkyl sulfosuccinates in which the
alkyl radical contains 12 or more carbon atoms
are only slightly soluble in water. The solubility
of the disodium salts, which is given in the fol-
lowing table, is typical of the corresponding salts
of potassium and ammonium as well.

- So]u/llr‘i)](i)ty,
gms./100 cc.
Monoalkyl Disodium Sulfosuceinate of Solutio
. at 30° C.
L p— 1 o
e ecyl.___ - 0.05
Hexadecyl.....__ - 0.2
Octadecyl ——— _——— 0.05

Additional monoalkyl sulfosuccinates which
have desirable qualities as wetting agents and
detergents comprise the sodium, potassium, am-
monjum, etc. salts of mixed esters of sulfosuc-
cinic acid obtained from a mixture of higher
aliphatic aleohols that is available commercially
and which contains about 40-45% myristyl al-
cohol (tetradecanol-1), about 30-35% cetyl al-
cohol (hexadecanol-1), about 3-5% capryl alco-
hol (octanol-2), about 10-15% of nonalcoholic
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substances of hydrocarbon nature boiling at 39°
C. to 96° C. at 0.3 mm. of mercury pressure and
therefore containing about 14-16 carbon atoms,
and about 5-8% of higher boiling materials, pos-
sibly higher alcohols. This mixture is herein-
after designated as “Ammecol,” which is its com-
mercial name.

Attempts have been made to solubilize thes¢
and similar compounds by adding water-soluble
alcohols, ethers of ethylene glycol and other
agents which are known to solubilize the higher
dialkyl sulfosuccirates. However, it was found
that these alcohols and ethers actually reduce
the water solubility of the alkali metal and am-
monium salts of higher monoalkyl sulfosuc-
cinates. .

I have now discovered that water-soluble co-
balt salts such as cobalt sulfate, cobalt chloride,
cobalt nitrate, and the like are excellent solu-
bilizing agents for the higher monoalkyl sulfosuc-
cinate salts. This is a remarkable discoveryl', for
the addition of the corresponding salts of gther
alkali metals such as sodium or potassium sulfate
or chloride causes precipitation of the higher
monoalkyl sulfosuccinate salts instead of solubil-
izing them. I have found, however, that I can
brepare stable aqueous solutions containing from
about 1% to about 30% of the wetting agents, de-
pending on the particular alcohol present in the
sulfosuccinate ester, as well as water-soluble con-
centrated aqueous pastes containing about
30-70% of the wetting agents, and even water-
soluble dry powders containing the higher mono-
alkyl sulfosuccinate salts together with inorganic

= Salts of the type of sodium sulfate, sodium chlo-

ride and the like by incorporating therein suitable
quantities of cobalt salts which ionize in agueous
solution. :

The monoalkyl sulfosuccinate salts which are
solubilized by cobalt salts in accordance with the
present invention have the following formula

H
MO;8.C.COOM
—COOR
H:

In which M is a monovalent salt-forming group
such as sodium, potassium, ammonium, ethanol-
amine and the like and R is an alkyl radieal of
at least 12 carbon atoms, and preferably 12-18
carbon atoms, which may be saturated or un-
saturated, or a mixture of such alkyl radicals.
The compounds defined by the above formula are
preferably prepared by esterifying maleic anhy-
dride or maleic acid with dodecyl, tetradecyl,
octadecyl, octadecenyl or other alcohols contain-
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ing 12 or more carbon atoms at about 100-110° C.
to form. the monoester, followed by sulfonating
this ester to form the sulfosuccinate. Preferably
the sulfonation is carried out by heating the

ester with an aqueous solution of sodium sulfite, .

or sodium metabisulfite, or the corresponding
potassium or ammonijum compounds. By this
method the alkali metal and ammonium salts of
the monoalkyl sulfosuccinic acid esters are ob-
tained directly.

The corresponding salts of ethanolamine and
other bases are preferably produced by first
esterifying an alcoholic solution of the alkali
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metal or ammonium sulfosuccinates, whereby -

the free sulfosuccinic acid monoester is obtained,
filtering off the inorganic salt of the acid used
and reacting the sulfosuccinic acid ester with
the desired base. Salts of other metals such as
calcium, barium, zinc¢, chromium, tin, lead and
the like are prepared by adding stoichiometric
quantities of their oxides or hydroxides to the al-
coholic sulfosuccinic acid monoester followed by
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stirring until the salt formation is complete.

Salts of organic bases such as methyl amine,
ethyl amine, ethanolamine and the like may also
be prepared by the same method.

"For many purposes it is desirable to prepare
the higher monoalkyl sulfosuccinates in the form
of dry, water-dispersible powders. Heretofore
this has not been possible, for upon evaporation
of their solutions in water or organic solvents
the compounds form a white pasty mass similar
in texture to ordinary soap. The compounds are
precipitated from their aqueous solutions by the
addition of ammonium, sodium or potassium
salts, and therefore the addition of sodium or
potassium sulfate or chloride to form a dry, free-
flowing powder could not be resorted to. ) .

Another important feature of the present in-
vention is the discovery that the solubilizing
action 'of water-soluble inorganic cobalt salts
persists even in the presence of sodium sulfate,
sodium chloride and other salts which would
ordinarily precipitate the higher monoalkyl
sulfosuccinate salts from their water solutions.
This discovery has enabled me to prepare dry,
‘free-flowing powders containing the higher
monoalkyl sulfosuccinate salts in admixture
with water-soluble alkali metal compounds

other than cobalt compounds, or in admixture.

with water-soluble ammonium compounds,
which powders are readily soluble in cold water.
No material change in the ratio of cobalt salt
to monoalkyl sulfosuccinate salt need be made
when other water-soluble salts are added; i. e.
the solubilizing action of the cobalt salts is the

same in the presence of sodium sulfate, sodium .

chloride and the like as it is in the absence of
these salts. However, it has been found that
while the upper limit of diluent which may be
employed depends entirely on the desired con-
centration of wetting agent in the dry mixture,
the lower limit of diluent is not essentially less
than 409% of the mixture. For example, when
a dry mixture is prepared containing more
than about 609 of the monoalkyl sulfosuc-
cinate, the material is not easily soluble in
cold water; for this reason dry mixtures con-
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taining in excess of about 60% of monoalkyl -

sulfosuccinate are not included within the pur-
view of this invention.

In practicing the invention, the amounts of
cobalt to be employed vary according to the
original water solubility of the various mono-
alkyl sulfosuccinate salts. It will be readily ap-
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parent that dodecyl disodium sulfosuccinate,
having a water solubility of 4.5 grams per 100
cc., will require the addition of less cobalt salt
than will disodium hexadecyl sulfosuccinate,
for example, having a water solubility of 0.2
gram per 100 cc., in the preparation of aqueous
solutions of 10¢% wetting agent content. The
following table sets forth the increase in
aqueous solubility of various sulfosuccinate
salts induced by optimum molar addition of
cobalt salts. Mol, as expressed in the descrip-
tion of the present invention, may be defined
as the gram ionic equivalent of the salt em-
ployed. ) Lo

Per Cent
Solubllity, | £¢F.Cent | Molar Ratio,
gms. /100 cc. Srgéuﬁgétgc, Cobalt to
30° C, 81ms, 0° C. Succinate
No Gobalt 10oS04 Added| - S3It
4.5 8 14:1
4.5 18 1:1
0.05 5 1:1
Hexadecyl.. 0.2 8 1:1 .
Mixture f______._._oou. 0.2 8 1:1
Octadecyl. . cocoaomnns 0.05 1 2:1

1 The sulfosuccinate mixture above referred to is that prepared
from Ammecol.

As is common in the case of the solubility of
salts, higher solution temperatures result in an
increase of the solubility ‘of the various salts.
In the .case of the present invention, such vari-
ations in solution temperatures permit the use
of smaller amounts of the solubilizing cobalt
salts. For this reason, the lower limits of such
salt additions may in some cases and for some
purposes be within the range of from 0.25 to 0.5
mol per mol of sulfosuccinate salt employed.
On the other hand, while there is no absolute
upper limit. of cobalt salt addition since the
solubilizing sgent -does not interfere with the
wetting and detergent properties of monoalkyl
sulfosuccinates, for most commercial appli-
cations not more than about 7-10 mols of cobalt
salt should be employed for each mol of sulfo-
succinate. Moreover, I have found that the
most preferabie quantity of cobalt salt to be em-

- ployed is from 0.25 mol to 2.0 mols for each mol

of the sulfosuccinate depending on its water
solubility.

Conversely, in preparing aqueous pastes and
dry powders containing water-soluble inorganic
salts of monovalent metals such as sodium and
potassium, larger amounts of cobalt salts may
of course be used, although amounts substan-
tially larger than those given in the above table
are not usually necessary.

It is evident, therefore, that the invention in
its broader aspects is not limited to the use of
large quantities of the cobalt salts but that rela-
tively small proportions of these salts may be
used if desired.

The invention will be illustrated in greater
detail by the following specific examples. It
should be understood, however, that although
these examples may describe in detail certain
specific features of the invention, they are
given primarily for purposes of illustration and
the invention in its brpader aspects is not
limited thereto. All parts given are by weight.

Example 1

A paste was prepared by mixing together 95
parts of a 309 aqueous gel of a disodium mono-
alkyl sulfosuccinate prepared from Ammecol,
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and 4.6 parts of CoSOu4,
prepare an aqueous solution containing 8% of
the sulfosuccinate salt. The mixture was com-
pletely soluble, and remained clear at temper-
atures of from about 6° to 10° C., whereas the
same sulfosuccinate salt is normally only 0.2%
soluble at temperatures of or less than 35° C

Ezxample 2

A dry, free-flowing powder was obtained by
drying to 100 parts an aqueous mixture com-
prising 116 parts of a 30% gel of the disodium
monoalkyl sulfosuccinate mixture employed in
Example 1, 55 parts of CoSO4, and 69 parts of
Na:S80s. The dried powder formed clear solu-

The paste was used to.
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tions with water when used in concentrations -

up to 8%.
Ezample 3

To 100 cc. of a 2% aqueous dispersion of di-
potassium cetyl sulfosuccinate was added 5.2 ce.
of a 10% aqueous solution of CoCla (1:1 molar
ratio). Within a short period of time the in-
itially cloudy dispersion became clear, indicat-
ing that a true solution of the sulfosuccinate had
been obtained.

Ezample 4

To 100 cc. of a 2% aqueous dispersion of di-
ammonium cetyl sulfosuccinate was added 12.7
ce. of a 10% aqueous solution of Co(NOs3)2.6H20
(1:1 molar ratio).. After a short period of time
the initially cloudy dispersion became clear, in-
dicating that a true solution of the sulfosuccinate
had been obtained. .

Ezxample §

To 100 ce. of 5% disodium oleyl sulfosuccinate
was added 5.4 cc. of a 10% aqueous solution of
CoClz (1:1 molar ratio). Within a short period
of time the initially cloudy dispersion became
clear, indicating that a true solution of the sul-
1osuccinate had been. obtained

Ezample 6

A dry, free-flowing powder was prepared by
drying to 100 parts an aquéous mixture consist-
ing of 116 parts of a 30% gel of a disodium mono-
alkyl sulfosuccinate mixture prepared from Am-
mecol, 5.5 parts of CoSOs, and 69 parts of NaCl.
The dried powder formed clear solutions with
water when used in concentrations up to 8%.

This is a continuation~in-part of my copending
application Serial No. 626,579, filed November 3,
1945, and which is now abandoned. ‘
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I claim:

1. A wetting and detergent composmon com-
prising essentially a surface active material which
is a monoalkyl sulfosuccinate having the fermula

H

‘ Mo,s.('z—c 0oOM
~COOR
2

in which M is a member of the group consisting
of alkali metal and ammonium radicals and both
M'’s are the same, and R is an alkyl radical of
from 12 to 18 carbon atoms, and a water-soluble
inorganic cobalt salt which is capable of in-
creasing the water solubility of the monoalkyl
sulfosuccinate, said cobalt salt being present in
an amount the minimum range of which is from
0.25 mol to 2.0 mols and the maximum amount

is 10 mols for each mol of the sulfosuccinate.

2. A wetting and detergent composition c¢om«
prising essentially a surface active material which
is a mixture of monoalkyl sulfosuccinates having
the formula

MOaB.é—-C()OM
—COOR"
.

in which M is a member of the group consisting
of alkali metal and ammonium radicals and both
M’s are the same, and R is an alkyl radical of
from 12 to 18 carbon atoms, and a water-soluble
inorganic cobalt salt which is capable of increas-
ing the water solubility of the mixture of mono-~
alkyl sulfosuccinates, said salt being present in
an amount the minimum range of which is from
0.25 mol to 2.0 mols and the maximum amount is
10 mols for each mol of the sulfosuccinates.
EMIL A. VITALIS.
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