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-10 Claims,

This invention relates to new and useful im-~
provements in the solubiliza.tion of petroleum
hydrocarbons.

Petroleum hydrocarbons and water are sub-.

-stantially incompatible with each other and can
at best be brought into a homogeneous system
only in the form of emulsions by the use of cer-
tain emulsifying agents. These emulsions usual-
1y constitute milky, opaque liquids useful for a
variety of purposes. They cannot be readily
used, however, for lubricating or cooling pur-
poses when a substantial degree of visibility of

the work piece through ‘the bath or film of

Iubricant or cooling agent is required.

I have discovered that it is possible by the use
of a specially compounded agent, to solubilize
petroleum hydrocarbons in aquuous media to
such extent that the resulting aqueous petroleum
 hydrocarbon systems- possess all the stéributes of

solutions, i. e., the same constitute water-clear,
transparent solutions substantially free from
opalescence or fluorescence. _.

The solubilizing agent in accordance with the
invention comprises the following:

1. 31 to 40% and preferably 38.5% alkali pe-
troleum mahogany sulphonate and preferably
alkali metal petroleum mshogany sulphonate.

2. 15 to 20% and preferably 18.5% of a sur-
face tension depressant, being simultaneously an
emulsifying agent for petroleum hydrocarbons

in water and capable to freely form in all pro-
portions clear and transparent aqueous solu-
tions; satisfactory substances of this type are,
for instance, the alkall salts of unsaturated ali-
‘phatic acids of the Cis to Cis series and their
aryl, alkyl and aralkyl derivatives, alkali oleates,
alkali ricinoleates, alkali salts of arachidic
acid, alkali salts of linoleic acid; preferred are
alkali metal ricinoleates and preferably potas-
sium ricinoleate; mixtures of any of the afore-
mentioned products may be used and preferably
such mixtures, substantially 'stearin-free, as they
are obtained by the saponification ‘of natural
vegetable oils such as castor oil, olive oil, peanut
oil, teaseed oil, rapeseed oil and the like. -

3;: 25 to 30% and preferably about 27.7%

water.
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of 5 C atoms in any chain or side chain, ethylene
glycol - mono-butyl ether, di-ethylene glycol
mono-butyl ether; preferred is the use of di-
ethylene glycol mono-butyl ether. .

(b) A preferentially water soluble homogemz-
ing substance with respect to the oil phase of an
oil-water system; satisfactory substances of this
type in acéordance with the invention are, for
instance, polyalkylene glycols preferably of the
type having not in excess of four ethylene
groups; preferred is diethylene glycol. .

(¢c) ‘An agent for ‘fortifying and supporting
the action of  the preferential water soluble
homogenizing agent and for equalizing indices of
refraction of an oil-water system, the oil phase
of which contains the preferentially oil soluble
homogenizing agent and mahogany sulphonate

. and the water phase of which contains the pref-
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erentially water soluble homogenizing agent to- -
gether with the afore-mentmned surface tension

depressant for aqueous phases, satisfactory

agents in this class are polyhydric alcohols and.
preferably glycerine,

In prepering the Solubilizing agent in accord- .

ance with the invention the foregoing ingredients
are intimately mixed in their stated proportions.
No ‘particular order of addition is required. It

Qis sometimes of advantage and recommended
"to gently stir the composition so as to secure_
complete homogeneity.

The solubilizing agent in accordance with the
invention has a tolerance for petroleum hydro-
carbons up to 40%, i. e., the solubilizing agent is
capable to solubilize in water in all proportions
g petroleum hydrocarbon oil containing at least
60% of the solubilizing agent. In most cases,
however, it is preferred to use not less than 63%
of the solubﬂizer The solubilizing agent may
be added to the petroleum hydrocarbons to be
rendered substantially soluble in aqueous media
either as such or the petroleum hydrocarbon may
be incorporated ab initio together with the in-

_ gredients constituting the solubilizing agent so
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as to form g substantially water scluble petro- °
leum hydrocarbon product. In the latter case,

.. however, it is preferred to first dissolve the ma-
" hogany sulphonates in the petroleum hydrocar-

4, 125% to 17.5% and preferably 15. 3% of .

substances consisting, in a ratio of 5 2:3 of the
following:

(a) A preferentially oil soluble homogemzmg
substance ‘with respect to the water phase of an
oll-water system; suitable agents of this type
are, for instance, the preferentially oil solubie
glycol ethers having substantially not in excess
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bon and to add the other ingredients thereafter
to such peﬁroleum hydrocarbon solution of the
sulphonate. "The water is preferably added by
way of an agueous solution of said surface ten~
sion depressant.

For the purpose of obtaming optirium results -
with a given oil, it Is recommended to empirically
adjust the percentages within = the - specified
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ranges to the particular oil desired to be
solubilized.

The invention is particularly applicable to the
solubilization in water of petroleum hydocar-
bons of the lubricating oil range and especially
those of a viscosity in excess of 40 Saybolt not-
ably petroleum hydrocarbons of the relatively vis-
cous fluorescent-heavy mineral oil type.

The alkali mahogany sulphonate prescribed in
accordance with the invention is the well-known
product derived from the acid refining of lubri-
cating oil distillates and the same may be either
used in its conventional form, i. e., in its solution
“in retained oil” or in substantially dry form.
‘When containing retained oil, allowance for the
latter should be made in the petroleum hydro-
carbon tolerance calculations of the solubiliz-
ing agent. I have found it of advantage and
prefer to use a mahogany sulphonate product of
high emulsifying efficiency and substantially free
from inorganic impurities.

When the petroleum hydrocarbon composition
containing the solubilizing agent is admixed with
water, the pH prevailing at or after admixture
should be not below substantially 6.5 and not
above substantially 7.5. If the pH goes beyond
these ranges, on either of the limits specified,
the resulting product will-not constitute a satis-
factory solubilized petroleum hydrocarbon prod-
uct in the aqueous medium, but will, on the acid

side, between 6.5 and 2 and on the alkaline side.

between 7.5 and 12 form emulsions ranging with
increasing acidity or alkalinity from translucent
to heavy milky w1th final stratifications, i. e., sep-
aration of the oil from the water phase at. pH 2
and pH 12, respectively. In the practice of my
invention it is best to adjust the pH of the solu-
bilizing agent in such manner that after its in-
corporation into the mineral oil to be solubilized
in an aqueous medium, the resulting water-solu-
bilizable mineral oil possesses.a satisfactory pH
within the prescribed limits. Care, of course,
should be taken that the agueous medium or the
water to which the solubilizable petroleum hy-
drocarbon composition in accordance with the
invention is added is substantially neutral or at

least at or brought to a pH which will not shift

the prevailing pH after the addition of the solu-
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" diiution with water, yielding transparent, "non-
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bilizable petroleum hydrocarbon oil beyond the -

pH 6.5 to 7.5 range.

The petroleum hydrocarbon oil product solu-
bilizable -in water in accordance with the inven-
tion is completely miscible with. water in all pro-
portions, yielding brilliant water-clear solutions
free from opalescence or fluorescence. The ab-
sence of fluorescence or opalescence is particu-
larly remarkable in cases ‘where the solubilized
oil represents comparatively large amounts of
slightly fluorescent mineral oil. The aqueous so-
Iutions have strong detergent and wetting ac-
tion.

The following is a spec1ﬁc example illustrative
of the invention without limiting the same:
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fluorescent solutions of strong detergent and wet-
ting properties.
The agueous solutxons obtained with the solu-

- bilizable petroleum hydrocarbon compositions in

accordance with the invention constitute trans-
parent lubricating and cooling media, particu-
larly useful in the working and machining of
metals. In such cases it is preferred tc use con-
centrations of preferably in excess of 3% of a

solubilizable agent in water so as to permit the .

formation of a satisfactory oil film on the metal
parts and thus inhibit rusting. If it is, how-
ever, desired to go below these proportions, or to
fortify the non-corrosive properties. of higher
percentages of the aqueous mineral oil containing
preparations in accordance with the invention, -
suitable water soluble rust inhibiting agents, such
as chromartes, phosphates, or the like, may be
used. - These corrosive inhibiting a,gents have

-proven, in accordance with the invention and as

a further embodiment thereof, to be completely
compatible with the solubilizing agent as such
as well as with the petroleum hydrocarbon com-
pound containing such solubilizing agent and

‘may be incorporated with either.

The foregoing description is by way of illustra-
tion and not of limitation and I am not to be
limited to any details but only by the appended
claims in which I have endeavored to claim
broadly all inherent novelty,

We claim: )

1. A composition of matter comprising substan-
tially 31 to 40% alkali petroleum mahogany sul-
bhonate, substantially 15 to 20% of at least one
alkali soap of unsaturated aliphatic acid of the
Cis to Cis series, 256 to 30% of water and sub-

. stantially 12.5 to 17.5% of substances consisting

in g ratio of substantially 5:2:3, of at least one
preferentially oil soluble glycol-ether having not
in excess of 5 carbon atoms in any chain or side
chain, at least one preferentially water soluble
polyalkylene glycol having substantially not.in
excess of 4 ethylene groups and at least one
aliphatic polyhydric alcohol.

2. A composition of matter comprising substan-
tially 31 to 40% alkali mahogany sulphonate,
substantially 15 to 20% alkali metal ricinoleate,
substantially 25 to 309% of water, and substan-
tially 12.5 to 17.5% of substances consisting, ina -
ratio of substantially 5:2:3, of diethylene mono-
butyl ether, diethylene glycol and glycerine.

3. A composition of matter comprising substan-
tially 38.5% alkali mahogany sulphonate, sub-
stantially 18.5% alkalli metal ricinoleate, substan--
tially 27.7% water, and substantially 15.3% of

- substances consisting, in a ratio of substantially
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5:2:3, of diethylene glycol mono-butyl ether, die-
thylene glycol and glycerine,

4. A composition of matter compnsing sub-
stantially 20 to 30% alkali petroluem mahogany
sulphonate, substantially 10 to 15% of at least

. one alkali soap of an unsaturated aliphatic acid

A composition containing 23 parts by weight .

mahogany sulphonate, 12 parts by weight sodium
. ricinoleate, 18 parts by weight of water (intro-
duced with .ae agueous ricinoleate solution), 5
parts by weight diethylene glycol mono-butyl
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of the Cie to Cis series, substantially up to 40%
of normally liquid petroleum hydrocarbons, at
least substantially 15% of water, and substan- )
tially 7 to 13% of substances consisting;, in a ratio

- of substantially 5:2:3, of at least one preferen-

ether, 2 parts by weight diethylene glycol and

3 parts by weight glycerine is compounded by
gentle agitation with 37 parts by weight of a 28°
Bé. pale naphthenic Gulf Coast lubricating oil
until complete homogenization is obtained. The
resultant product is a substantially clear, trans-
parent, viscously fluid liquid capable of infinife
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tially oil soluble glycol ether having not in excess
of 5 carbon atoms in any chain or side chain, at
least one polyalkylene glycol having not ih excess
of substantially 4 ethylene groups and at least one
aliphatic polyhydric alcohol.

5. A composition of matter comprising sub-
stantially 20 to 30% alkali petroleum mahogany



2,838,532

sulphonate, substantially 10 to 15% alkali metal
ricinoleate, up to 40% petroleum hydrocarbons,
" substantially 15 to 25% of water, and substan-
tially 7 to 13% of substances consisting, in a ratio

of substantially 5:2:3, of diethylene glycol mono- -

butyl ether, diethylene glycol and glycerine. -

6. A composition of matter comprising sub-
stantially 23% alkali petroleum mahogany sul-
phonate, substantially 12% alkali metal ricino-
leate, substantially up to 37% of petroleum hy-
drocarbons of the lubricating oil range, substan-
tially 18% of water, substantially 5% diethylene
glycol monc-butyl® ether, substantially 2% di-
ethylene glycol, and substantially 39 glycerine.

7. A substantially water-clear, transparent,
aqueous petroleum hydrocarbon liquid comprising
an aqueous medium and solubilized therein a

-
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composition comprising substantially 20 to 30%

of alkali petroluem mahogany sulphonate, sub-
stantially 10 to 15% of at least one alkal soap
of an unsaturated aliphatic acid of the Cie to
- Cu serles, substantially 15 to 20% of water, sub-
stantially up to 40% hydrocarbons, and substan-
tially 7 to 13% of substance consisting, in s ratio
of substantially 5:2:3, of at least one preferen-
tially oil soluble glycol ether having not in excess
of 5 carbon atoms in any chain or side chain, at
least one polyalkylene glycol having not more
than substantially 4 ethylene groups and a poly-
hydric alcohol, said liquid being at a PH of sub-
stantially 6.5 to 7.5,
8. An aqueous petroleum hydrocarbon liquid
in accordance with claim 7 in which said alkali
‘metal soap is an alkall metal ricinoleate,-in
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‘which said glycbl ether is diethylene glycol mono-

butyl ether, in which said polyalkylene glycol is

- diethylene glycol, in which said poiyhydric alco-

hol is glycerine and in which said aqueous me-
dium contains solubilized therein at least 32% of
said composition. .

9. An aqueous substantially water-cléar and
transparent lubricating medium comprising an-
aqueous medium and substantially solubilized
therein at least 3% of a composition comprising
substantially 23% alkali petroleum mahogany

. sulphonate, substantially 129 alkali metal ricino-

leate, substantially up to 37% petroleum hydro- -
carbons of the lubricating oil range, substantially
18% of water, substantially 5% of diethylene
glycol mono-butyl ether, substantially 29 di-

_ethylene glycol and substantially 3% of glycerine,

sald liquid being at a pH of substantially 6.5
to 7.5. )

10, Method for preparing an aqueous substan-
tially water-clear and transparent lubricating
medium comprising adding to an aqueous medium
while maintaining quring the addition and there-
after in said aqueous medium a pH of substan-
tally 6.5 to 7.5, at least 3% of a composition com-
prising substantially 20 to 30% alkaii petroleum
mahogany sulphonate, substantially 10 to 15%
alkali metal ricinoleate, substantially up to 40%
Detroleum . hydrocarbons of the lubricating oil
range, substantially 15 to 20%,0f water and sub-
stantially 7 to 13% consisting, in a ratio of sub-
stantially 5:2:3 of dicthylene glycol mono-butyl
ether, diethylene glycol and glycerine.

. , LEO LIBERTHSON.



