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{57 ABSTRACT

A process for producing oil-soluble metal sulfonates is
disclosed wherein a metal halide is reacted with an oil-
soluble sulfonic acid to produce the desired metal sul-
fonate. The metal constituent of the metal halide is se-
lected from the groupiconsisting of aluminum, indium,
chromium, iron, molybdenum, vanadium, titanium,
niobium, tantalum, rubidium, and osmium.

12 Claims, No Drawings
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PROCESS FOR PRODUCING OIL-SOLUBLE
METAL SULFONATES

This is a continuation of application Ser. No.
148,264, filed May 5, 1971 and now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to oil-soluble metal sulfonates.
In one aspect the invention relates to oil-soluble metal
sulfonates wherein the metal constituent is sclected
from aluminum, chromium, iron. molybdenum, vana-
dium, titanium, indium, niobium, tantalum, rubidium,
and osmium. In another aspect the present invention
relates to a process for producing oil-soluble metal sul-
fonate from halides of aluminum, chromium, iron, mo-
lybdenum, vanadium. titanium, indium, niobium, tanta-
lum, rubidium, and osmium and oil-soluble sulfonic
acids.

BRIEF DESCRIPTION OF THE PRIOR ART

In recent years it has been found that superior stan-
dards for spectrographic equipment can be prepared
from oil-soluble metal sulfonates and metal dispersions
in such sulfonates by dissolving such materials in prede-
termined quantities in a suitable solvent. Such stan-
dirdls have exhibited indefinite shelf life and any com-
BiRation of metals can be combined without precipita-
tion of the metal constituents.

Further, dispersions containing certain oil-soluble
metal sulfonates have acquired considerable impor-
tance as additives in fuels and lubricating oil. Such dis-
persions have been highly useful as additives to other
materials where the problem of suspending insoluble
waste materials formed in the utilization of the material
and also the problem of corrosion inhibition is met.
When the oil-soluble metal sulfonates are cmployed as
additives for use in internal combustion engine lubri-
cating compositions, such agents function to effectively
disperse or peptize the insolubles formed by the fuel
combustion. oil oxidation, or similar conditions ob-
tained during the operation of the engine.

Thus. while the use of oil-soluble metal sulfonates
have been established and recognized, problems have
Beeh encountered in the production of oil-soluble
metal sulfonates of certain metals, such as molybde-
nwum, aluminum and iron. Therefore, a need has long
been recognized for an improved process for the pro-
duction of oil-soluble metal sulfonates from readily
available chemical compounds, and it is to such a pro-
2ess that the present invention is directed.

OBJECTS OF THE INVENTION

An object of the present invention is to provide an
improved process for the production of oil-soluble
metal sulfonates. Another object of the present inven-
tion is to provide an cconomical, dependable, and cffi-
cient method for preparing oil-soluble metal sulfonates
from readily available chemical compounds.

Another object of the present invention is to provide
an improved method for the preparation of oil-soluble
metal sulfonate of aluminum, chromium, iron, molyb-
denum. vanadium. titanium, indium, niobium, tanta-
lum. rubidium. and osmium which are suitable as ana-
lytical standards while at the same time providing an
oil-soluble source of such metals,

These and other objects. advantages, and features of

the present invention would be apparent to those
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skilled in the art from a reading of the following de-
tailed description.

SUMMARY OF THE INVENTION

According to the present invention I have found a
process for producing oil-soluble metal sulfonates
wherein the metal constituent is selected from alumi-
num. chromium, iron. molybdenum, vanadium, tita-
nium. indium. niobium, tantalum. rubidium, and os-
mium which comprises admixing a halide compound of
such metals with an oil-soluble sulfonic acid, heating
the resulting mixture to its reflux temperature for a pe-
riod of time cffective to allow formation of the oil-
soluble metal sulfonate.

Further according to the invention | have found that
it is desirable for said metal halide to be present in a
stoichiometric excess of from 5 to about 200% with
said oil-soluble sulfonic acid. A volatile inert solvent
can be incorporated with the oil-soluble sulfonic acid
to reduce the viscosity of same and to facilitate the ad-
mixing of the oil-soluble sulfonate with said metal hal-
ide.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Oil-soluble metal sulfonates have been recognized as
desirable analytical standards as well as oil-soluble ad-
ditives for fuels and lubricants. However, problems
have been encountered in producing oil-soluble metal
sulfonates such as molybdenum sulfonate, iron sulfo-
nate and aluminum sulfonate.

I have now found that oil-soluble metal sulfonates of
aluminum, chromium, iron, molybdenum, vanadium.
titanium, indium, niobium, tantalum, rubidium, and os-
mium can readily be prepared by reacting a halide
compound, or a mixture of a halide compound and
oxide compound, of such metal with an oil-soluble sul-
fonic acid at elevated temperatures for a period of ime
cffective to allow said halide compound or a mixture of
2 metal halide and a metal oxide compound to react
with said oil-soluble sulfonic acid to produce the de-
sired oil-soluble metal sulfonate.

The present invention can be carried out as cither a
batch process or a continuous process. However, for
the sake of simplicity the process of the present inven-
tion will be described as a batch process.

The metal halide and the oil-soluble sulfonic acid are
charged to a reaction vessel equipped with heating
means, a stirring means and a reflux means. Generally,
it is desirable to introduce an effective amount of an
inert volatile solvent to the reaction mixture to reduce
the viscosity of the oil-soluble sulfonic acid thereby fa-
cilitating the mixing and contact between the reactants.
The amount of inert volatile solvent employed can vary
widely depending upon the viscosity of the particular
oil-soluble sulfonic acid employed as well as the viscos-
ity desired in the reaction mixture but will generally be
in an amount ranging from about 25 to 150 weight per-
cent. based on the weight of the reaction mixture. The
amount of the reactants can vary widely. However, the
metal halide should be present in a stoichiometric ex-
cess. Generally, the excess will range from about 5to
200 percent with the most desirable amount ranging
from 3 to about 15 percent.

Once the reactants have been introduced into the re-
action vessel the reactants are thoroughly agitated and
the reaction mixture is heated to its reflux temperature
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which will generally be within the range of about 60° to
105° C. When desirable an additional amount of the
oil-soluble sulfonic acid can be introduced into the re-
action mixture during the heating period before the
mixture reaches its reflux temperature. However, care
must be exercised to insure that the introduction of the
additional oil-soluble sulfonic acid does not dilute the
reaction mixture to such an extent that the metal halide
is no longer present in a stoichiometric excess. Gener-
ally, when additional oil-soluble sulfonic acid is intro-
duced the amount will range from about 50 to 200
weight percent based on sulfonic acid present and at a
temperature in the range of about 60° to 105° C.

When the reaction mixture reaches its reflux temper-
ature it is maintained at such temperature under reflux
conditions for an cffective period of time to allow the
mctalhalide and oil-soluble sulfonic acid to react and
form the desired oil-soluble meal sulfonate. The reflux
time of the reaction mixture can vary widely but will
generally range from about 1 to about 6 hours. It is
often desirable to introduce to the mixture after same
has refluxed for about I to 6 hours from about 1 to 25
weight percent water based on sulfonic acid. The reac-
tion mixture containing the water is then maintained at
reflux conditions for an additional period of time rang-
ing from 0.1 to 2 hours.

After the ubove-described reflux steps have been car-
ried out the mixture is stripped of the volatile compo-
nents. Any suitable method for removing the volatile
components can be employed such as heating the mix-
ture to a temperature from about 125°to0 175°C. From
about 20 to 300 weight percent of a nonvolatile organic
carrier component (based on sulfonic acid) is intro-
duced at any convenient point, such as during the re-
flux period. Residual volatile material is removed by
any suitable means such as vacuum stripping or strip-
ping said mixture with a gas such as nitrogen, carbon
dioxide, air and the like for a period of time ranging
from 0.2 to 6 hours. The stripped product normally is
clarified by filtration of the stripped product through a
desirable inert absorbent such as alumina, diatoma-
cecous carth, pumice and the like.

The metal halide which can be employed in the pro-
duction of the oil-soluble metal sulfonates can be any
suitable halide of aluminum, chromium, iron, molybde-
num, vanadium, titanium, indium, niobium, tantalum,
rubidium, and osmium. Examples of such halides are
aluminum chloride, aluminum bromide, aluminum flu-
oride, chromium chloride, chromium bromide, chro-
mium fluoride, ferric chloride, ferric bromide, ferric
fluoride, molybdenum fluoride. vanadium chloride, va-
nadium bromide, vanadium fluoride, titanium chloride,
titanium bromide, titanium fluoride. indium chloride,
indium bromide, indium fluoride, niobium chloride, ni-
obium bromide. niobium fluoride, tantalum chloride,
tantalum bromide, tantalum fluoride, rubidium chlo-
ride, rubidium bromide, rubidium fluoride. osmium
chloride, osmium bromide, and osmium fluoride. Espe-
cially desirable results have been obtained wherein the
metal halide is the metul chloride. In addition, mixtures
of the metal halide and a metal oxide can be employed.
When such a mixture is employed the metal halide will
be present in such mixture in an amount ranging from
about .25 to 8 moles per mole metal oxide. Examples
of suitable mixtures of the halide and oxide compo-
nents are: AlICI;ALO, (and hyvdrates); FeCly-Fe,Oy:
CrCl,6H,0Cr,0 4 TiCl-TiO,. and the like.

I

20

X

<

4(

50

S5

60

65

4

Suitable oil-soluble hydrocarbon sulfonic acids in-
clude alkane sulfonic acid, aromatic sulfonic acid, alka-
ryl sulfonic acid, aralkyl sulfonic acid, and the natural
petroleum mahogany sulfonic acids. The mahogany
sulfonic acids include any of those materials which may
be obtained by concentrated or fuming sulfuric acid
treatment of petroleum fractions, particularly the
higher boiling lubricating oil distillates and white oil
distillates. The higher molecular weight petroleum oil-
soluble mahogany sulfonic acids are condensedring
compounds, which condensed-rings may be aromatic
or hydroaromatic in nature. Alkyl and/or cycloalkyl
substituents may be present in the mahogany sulfonic
acids.

The terms “oil-soluble sulfonic acids,” as used
herein, refers to those materials wherein the hydrocar-
bon portion of the molecule has a molecular weight in
the range of about 300 to about 1,000. Preferably, this
molecular weight is in the range of about 370 to about
700. These oilsoluble sulfonic acids can be cither syn-
thetic sulfonic acids or the so-called mahogany or natu-
ral sulfonic acids. The term *“‘mahogany sulfonic acid”
is believed to be well understood, since it is amply de-
scribed in the literature. The term “‘synthetic sulfonic
acids™ refers to those materials which are prepared by
sulfonation of hydrocarbon feedstocks which are pre-
pared synthetically. The synthetic sulfonic acids can be
derived from either alkyl or alkaryl hydrocarbons. In
addition, they can be derived from hydrocarbons hav-
ing cycloalky!l (i.e., naphthenic) groups in the side
chains attached to the benzene ring. The alkyl groups
in the alkaryl hydrocarbons can be straight or branched
chain. The alkaryl radical can be derived from ben-
zene, toluene, cthyl benzene, xylene isomers. or naph-
thalene.

An cxample of a hydrocarbon feedstock which has
been particularly useful in preparing synthetic suifonic
acids is a material known as postdodecylbenzene. Post-
dodecylbenzene is a bottoms product of the manufac-
ture of dodecylbenzene. The alkyl groups of postdode-
cylbenzene are branched chain. Postdodecylbenzene
consists of monoalkylbenzenes and dialkylbenzenes in
the approximate mole ratio of 2:3 and has typical prop-
erties as follows:

Specific gravity at 38 degrees C 0.8649
Average molecular weight 385
Percent sulfonatable 83
ASTM D-158 Engler:

L.B.P., degrees F 647

5 degrees F 682
50 degrees F 715
90 degrees F 760
95 degrees F 775
F.B.P. degrees F 779
Refractive index at 23 degrees C 11,4900
Viscosity at:

—10 degrees C, centistokes 2800
20 degrees C. centistokes 280
40 degrees €. centistokes 78
80 degrees C. centistokes 18

Aniline point, degrees C 69

Pour Point, degrees F =25

An example of another hydrocarbon feedstock which
is particuarly useful in preparing synthetic sulfonic
acids is a material referred to as “‘dimer alkylate™.
“Dimer alkylate™ has a long branched-chain alkyl
group. Briefly described. dimer alkylate is prepared by
the following steps:

1. dimerization of a suitable feedstock, such as cat

poly gusoline; and
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2. alkylation of an arematic hydrocarbon with the
dimer formed instep (1).
Preferably, the diferization step uses a Friedel-Crafts
alkylation sludge as the catalyst. This process und the
resulting product are described in US. Pat
3,410,925,

An example of another hydrocarbon feedstock which
is particularly useful for preparing synthetic sulfonic
acids which can be used in my invention is u material
which I refer to as “*“NAB Bottoms.”” NAB Bottoms are
predominantly di-n-alkyl aromatic  hydrocarbon
wherein the alkyl groups contain from ecight to 18 car-
bon atoms. They are distinguished primarily from the
preceding sulfonation feedstocks in that they are
straight chain and contain a large amount of disubsti-
tuted material. A process of preparing these materials
and the resulting product are described in application
Ser. No. 62,211, filed Aug. 7, 1970, and being a con-
tinuation-in-part of application Ser. No. 529,284, filed
Feb. 23, 1966, and now abandoned. Application Ser.
Nos. 62,211 and 529,284 have the same assignee us the
present application. The product is also described in
U.S. Pat. No. 3,288,716, which is concerned with an
additional use for the product, other than sulfonation
feedstock. Another process of preparing these materi-
als is described in application Ser. No. 53,352, filed
Aug. 6, 1970, and having the same assignee as the pres-
ent application. Application Ser. No. 53.352 is a con-
tinuation-in-part of application Ser. No. 529,284, Suill
another process of preparing a di-n-alkaryl product is
described in application Ser. No. 104,476, filed Jan. 7,
1971, which is a continuation-in-part of application
Ser. No. 521,794, filed Jan. 20, 1966, and now aban-
doned.

In order to make my disclosure even more complete,
U.S. Pat. No. 3410925 and application Ser. Nos.
53,352; 62,211 and 104.7476, are made u part of this
disclosure.

In addition to the sulfonic acids derived from the
tforegoing described hydrocarbon feedstock, examples
of other suitable sulfonic acids include the following:
mono- and poly-substituted naphthalene sulfonic acid,
dinonyl naphthalene sulfonic acid, diphenyl ether sul-
fonic acid, naphthalene disulfide sulfonic acid, dicetyl
thianthrene sulfonic acid, dialauryl betanaphthol sul-
fonic acid, dicapryl nitronaphthalene su‘lfonAic acid, un-
saturated paraffin wax sulfonic acid, hydroxy substi-
tuted paraffin wax sulfonic acid, tetraamylene sulfonic
acid, mono- and poly-chlorosubstituted paraffin wax
sulfonic acid, nitrosoparaffin wax sulfonic acid, cyclo-
aliphatic sulforic acid such as lauryl-cyclohexyl sul-
fonic acid, mono- and poly-wax-substituted cyclohexyl
sulfonic acid, and the like.

The corresponding hydrocarbon sulfonic acid is usu-
ally prepared by treating the hydrocarbon with concen-
trated sulfuric acid, fuming sulfur acid or sulfur triox-
ide. The sulfonation of hydrocarbons is well known and
details need not be given. The sulfonic acid may also be
purified by any suitable means: i.e., treatment with in-
organic buase, ion exchange, water washing and the like.

As previously stated the oil-soluble sulfonic acid is
often diluted with a volatile solvent. The volatile sol-
vent can be any suitable hydrocarbon, preferably a low
boiling hydrocarbon such as hexane or naphtha which
may readily be removed from the metal sulfonate prod-
uct when desired.
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With respect to the types of nonvolatile carriers
which may be utilized in the process, a wide varicty of
materials have been found suitable for such usage. The
principal requisites desired in the nonvolatile carrier
are that it will dissolve the dispersing agents utilized in
the process, and that such solutions will be relatively
stable when the basic metallic compounds are peptized
in the dispersion by the dispersing agent. Examples of
such nonvolatile carriers which may be employed in-
clude mineral lubricating oil obtained by any of the
conventional refining procedures; vegetable oils, such
as corn oil, cotton-seed oil, castor oil, cte: animal oil,
such as lard oil, sperm oil, ctc; and synthetic oils, such
as polymers of propylene. polyoxyalkylenes, polyoxy-
propylene, dicarboxylic acid esters, such as esters of
adipic and azelaic acids with alcohols such as butyl, 2-
cthyl hexyl and dodecyl alcohols, and csters of acids of
phosphorus, such as diethyl ester of decanephosphonic
acid and tricresyl phosphate. The preferred nonvolatile
carriers are liquid lubricating oils. either mineral or
synthetic. In addition, sulfonic acid stock such as previ-
ously described hereinabove can be employed as the
nonvolatile carrier. If desired, the nonvolatile carriers
may be diluted with a solvent to reduce the viscosity.
Suitable solvents include petroleum naphtha or hydro-
carbons, such as hexane. heptane, octane, benzenc, tol-
uene, or xylene.

In order to more fully illustrate the nature of the pres-
ent invention the following examples are given. How-
ever, it is to be understood that the examples are for il-
lustrative purposes only and are not intended to unduly
limit or restrict the scope of the present invention. In
cach example the sulfonic acid was derived frm an al-
kvlaromatic  which’  was  predominantly  di-n-
alkylbenzenes having a combined moleculur weight of
about 420, unless otherwise specified.

EXAMPLE 1

To a creased 1-liter flask was charged 212.0 grams of
sulfonic acid and 27.4 grams of anhydrous MoCl; dur-
ing mechanical agitation. Heat was applied and the re-
action was taken to 70° C, whereupon an additional
212.0 grams of sulfonic acid was charged and the reac-
tion taken to reflux temperature and refluxed for 2
hours, 5 ml. water was charged followed by additional
refluxing, then the volatiles were taken overhead to a
pot temperature of 150°C; 170 gramsof 80 pale oil was
charged at about 110° C. The product was then
stripped with N, gas for 15 minutes and filtered through
Hyflo. The product was analyzed and found to contain
2.6 weight percent molybdenum and 0.04 weight per-
cent chlorine,

EXAMPLE 2

An cxperiment was conducted employing the proce-
dure of Example 1 except that all of the sulfonic acid
was charged at ambient temperature and the product
was stripped at 150° C for 30 minutes under house vac-
uum. The charge employed in this experiment was as
follows:

Sulfonic Acid

2120 grams
128 . grams Anhydrous MoCl,
8O, grams 80 Pale Oil
1o mi. Water

The product produced was filtered as in Example | and
found to contain 1.7 weight percent molvbdenum.
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EXAMPLE 3

The general procedure described in Example 2 was
followed. The charge employed was as follows:

250 prams Sulfonic Acid
KRR grams CrCly 6H0
120 grams %} Pale Oil

The mixture of the acid and chromium compound was
heated to its reflux terperature and maintained under
reflux conditions for 2 hours. The pale oil was then
added to the mixtufe at 100° C. After additional reflux-
ing the product was heated to 150° C and stripped for
15 minutes with N, gas. The stripped product was then
filtered and analyzed to contain 2.4 weight percent
chromium and 0.02 weight percent chlorine. ‘

i EXAMPLE 4
The procedure of Example 1 is employed in this ¢x-
ample. The sulfonic acid was charged in two cqual in-
crements of 125 grams. The total charge 1o the reaction
flask is as follows:

-
250 grams Sulfonic Acid
164 grams Anhydrous CrCl,
124 grams 80 Pale Oil

The initial reaction mixture wus heated to its reflux
temperature and refluxed for 2 hours. Ten ml. of water
were then charged to the reaction mixture and the re-
sulting mixture was heated to its reflux temperature
and maintained under reflux conditions for ten min-
utes. The volatiles were then taken overhead to a pot
temperature of 150° C. The 80 pale oil was charged to
the mixture and the mixture was then stripped with N
gas for 15 minutes at 150°C. The stripped product was
2.2 weight percent chromium and less than 0.01 weight
percent chloring,
EXAMPLE 5

An cxperiment was conducted on the production of
iron sulfonatés-asing the general procedure of Example
2 wherein all the sulfonic acid was charged at ambient
temperature. The charge employed was as follows:

r

Sultonic Acid

2358 prams
300 grams R0 Pale Oil
13.6 . grams Anhydrous FeCly
1o grims Water

The sulfonic acid-FeCl, mixture was heated to its reflux
temperature and refluxed for 2 hours. Ten milliliters of
water was then charged followed by additional reflux-
ing. The volatiles were then taken overhead to a pot
temperature of 150° C. The pale oil was then charged
to the mixture at about 1109 C. The resulting product
was then stripped with N, gas for about 15 minutes and
filtered. The product was analyzed and found to con-
tain 2.4 weight percent iron.

EXAMPLE 6

To a creased one-liter flask was charged 113.3 grams
of sulfonic acid and 21.8 grams of FeCly6H,O during
mechanical agitation. The sulfonic acid was diluted
with SO milliliters of n-heptane. Heat was applied and
the reaction mixture was taken to 85° C whereupon an
additional 113.0 grams of sulfonic acid was charged to
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the mixture. The resulting reaction mixturc was then
heated to a pot temperature of ubout 95° C at which
point about 136 milliliters of volatile materials were re-
moved overhead. The mixture was then refluxed for 2
hours. At the end of the reflux period the volatile com-
ponents remaining were taken overhead to a pot tem-
perature of 150° C. The product remaining was then
stripped with N, gas at 150° C for 45 minutes. The pale
oil was then charged to the stripped product. The re-
sulting product was filtered and found to contain 2.5
weight percent iron and less than 0.01 weight percent
chlorine.

EXAMPLE 7

In this experiment the sulfonic acid was charged to a
reaction flask and residual water was removed by azeo-
tropic distillation. The sulfonic acid was then employed
to prepare a niobium sulfonate composition as follows:

The charge employed was:

209 grams Sulfonic Acid
12 grams Anhydrous NbCl,
18.3 grams 80 Pale Oil

The general procedure of Example | was followed. The
sulfonic acid was charged in equal increments and the
reflux period was 2 hours. The 80 pale oil was charged
to the mixture at 125° C and the product was stripped
with N, gas for 15 minutes at 150° C. The product was
filtered and found to contain 3.3 weight percent nio-
bium and less than 0.01 weight percent chlorine.

The above examples clearly indicate the preparation
of oil-soluble metal sulfonates by the process of the
present invention.

Having thus described the invention, 1 claim:

1. A process for producing oil-soluble sulfonates con-
taining metal constituents, which sulfonates have a long
shelf life without precipitation of the metal constitu-
ents, comprising:

a. mixing at least a stoichiometric amount of a metal
halide selected from the group consisting of alumi-
num, chromium, iron, molybdenum, vanadium, ti-
tanium, indium, niobium, tantalum, rubidium, os-
mium, and mixtures thereof, with water and an oil-
soluble sulfonic acid having a molecular weight in
the range of about 300 to about 1000 to form a re-
action mixture,

b. agitating and heating said reaction mixture to a
temperature in the range of 60° to 105°C,

c. introducing into the reaction mixture an additional
amount of the oil-soluble sulfonic acid in an
amount of from 50 to 200 weight percent based on
the oil-soluble sulfonic acid already in the reaction
mixture,

d. continuing the agitation and heating of the reac-
tion mixture to the reflux temperature of said mix-
ture for a period of time effective to allow forma-
tion of a metal sulfonate substantially free of said
halide. and :

e. recovering from the reaction product of step (d)
the metal sulfonate.

2. The process of claim 1 wherein said oil-soluble sul-
fonic acid is diluted with from about 25 to 150 weight
percent of an inert volatile solvent and said reflux tem-
perature is in the range of about 60° to 105° C.
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3. The process of claim 2 wherein said inert volatile
solvent is a low boiling hydrocarbon selected from the
group consisting of hexane and naphtha.

4. The process of claim 1 wherein said rcaction mix-
ture is maintained at its reflux temperature for a period
of time ranging from about 1 to 6 hours.

5. The processs of claim 4 which includes the step of
admixing from about | to about 25 weight percent wa-
ter, based on the amount of sulfonic acid employed. to
said mixture after same has refluxed and then heating
the mixture to its reflux temperature and maintaining
same under reflux condition for a period of time rang-
ing from 0.1 to 2 hours.

6. The process of claim 1 wherein the refluxed mix-
ture is stripped of volatile components by heating said
refluxed mixture to a temperature within the runge of
about 125° to 175°C and includes the step of admixing
from about 20 to 300 weight percent of a nonvolatile
organic carrier component to said reflux mixture dur-
ing refluxing of same. :

7. The process of claim 6 which includes the addi-
tional purification steps of stripping the product with
an inert gas selected from the group consisting of nitro-
gen, carbon dioxide, air, and mixtures thereof for a pe-
riod of time ranging from about 0.2 to 6 hours and fil-
tering the gas stripped product through an inert absor-
BeRt Matetial selected from the group consisting of alu-
ina, diatomaceous earth and pumice.

8. The process of claim 7 wherein said metal halide
is present in a mixture of said metal halide and a metal
oxide, said metal halide being present in said mixture
in an amount ranging from about 0.25 to 8 moles of
said metal halide per mole of said metal oxide.

9. The process of claim 8 wherein said oil-soluble sul-
fonic acid has a molecular weight in the runge of about
370 to about 700 and is produced synthetically by the
sulfonation of an alkylate selected from the group con-
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sisting of dimer alkylate and NAB Bottoms alkylate,
and said nonvolatile carrier component is pale oil.

10. The process of claim 9 wherein said nonvolatile
carrier is diluted with a solvent selected from the group
consisting of petroleum naphtha, hexane, heptane. oc-
tane, benzene, toluene, and xylene.

11. A process for producing oil-soluble sulfonates
containing metal constituents, which sulfonates have a
long shelf life without precipitation of the metal con-
stituents, comprising:

a. mixing at least a stoichiometric amount of a metal
halide selected from the group consisting of alumi-
num, chromium, iron. molybdenum, vanadium. ti-
tanium, indium, niobium, tantalum, rubidium, os-
mium. and mixtures thereof, with water and an oil-
soluble sulfonic acid having a molecular weight in
the range of about 300 to about 1,000 to form a re-
action mixture,

b. agitating and heating said reaction mixture to the
reflux temperature of said mixture for a period of
time cffective to allow formation of a metal sulfo-
nate substantially free of said halide: and

c. admixing from about 1 to about 25 weight percent
water, based on the amount of sulfonic ucid em-
ployed, to said mixture after same has refluxed and
then heating the mixture to its reflux temperature
and maintaining same under reflux condition for a
period of time ranging from 0.1 to 2 hours. ‘

d. recovering from the reaction product of step (¢)
the metal sulfonate.

12. The process of claim 11 which includes the step
of admixing from about 50 to 200 weight percent addi-
tional oil-soluble sulfonic acid to said reaction mixture
during the heating of said mixture, and while suid mix-
ture is at a temperature within the range of about 60°
to 105°C.

* £ * * L
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