
Patented Nov. 4, 1952 2,617,049 

UNITED STATES PATENT OFFICE 
2,617,049 

...ORGANIC BARIUM. COMPLEXES AND 
METHOD OF MAKING SAME 

Peter A. Asseff, Thomas W. Mastin, and Alan 
Rhodes, Cleveland, Ohio, assignors to The 
Lubrizol Corporation, Wickliffe, Ohio, a corpo 
ration of Ohio 
is No-Drawing. Application. March 16, 1951, 

Serial No. 216,102 
(Cl. 260-503) . .35 Claims. 

1. 
This invention relates to organic metal com 

plexes and novel methods of producing same. 
More particularly, the present invention relates 
to organic metal. complexes which are derived 
from oil-soluble sulphonic-acids and/or the bar 
ium salts thereof. 

It is now recognized in the art, that in prepar 
ing a salt or soap of an oil-soluble Sulphonic 
acid, the use of an excess of neutralizing agent 
results in products which contain more metal' 
than is theoretically-required-to-form the normal 
salt or replace the acidic hydrogens of the Sul 
phonic acid. The neutralizing agent employed 
for this purpose in the prior, art, has been in the 
form of a metal oxide, hydroxide, carbonate, etc. 
Work with this type. of product has shown 
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that for many uses, particularly. where extreme 
care must be exercised to prevent the Composi 
tion from being corrosive, as for example in lubri 
cants, desirable results...are secured by the use 
of so-called basic salts Or. Soaps. 
Among the earlier workers, in the art who 

recognized this factor and indicated that the use 
of basic salts was desirable was Bergstrom, who 
in his patents, Nos. 2,270,577 and 2,279,086, made 
reference to the desirability of using the basic 
salts or soaps without, however, giving any spe 
cific method for the preparation of such mate 
rials. A similar disclosure is found in Van Ess 
Patent No. 2,372,411. 
With the demonstrated superiority of such 

basic salts or soaps over the normal or slightly 
acidic soaps, the prior artworkers then attempted 
to find ways of increasing the basicity of the 
soaps, or stated in another way, increasing the 
amount of metal, for example, held in stable 

One of the earliest patents referring to these 
basic salts as complexes or -coordination com 
pounds is McNab, No. 2,418,894, who gives no 
indication in his patent as to the molecular struc 
ture of the product. As might be expected, one 
of the first steps employed to produce a metal 
salt having an intended large excess of metal in 
combination was to use an unusually...large ex 
cess of neutralizing agent. Such as line. A repre 
sentative patent disclosing this procedure is 
Griesinger et al. No. 2,402,325, who suggested the 
use of neutralizing agent up to 220% of the 
theoretical amount. This large excess of neu 
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tralizing agent was employed in the process more 
or less conventional for producing salts or soaps, 
excepting that the process was carried out in the 
presence of steam to facilitate the formation of the product. 
The work of Griesinger was followed by the 

work of Campbell and Dellinger as given in 
Patent No. 2,485.861. These patentees base their 
disclosure on the hypotheses that minor amounts 
of an alkaline earth metal hydroxide or carbonate 
can be peptized or held in a state of colloidal 
Suspension in oil by means of an oil-soluble 
mahogany Sulphonate. Another worker, in the 
art who sought to combine in such complexes an 
excess amount of metal was Mertes whose Patent 
No. 2,501;737 was granted March 28, 1950. Mertes 
first prepared the normal salt and stated that 
Such Soap, or soap concentrate “may have addi 
tional base combined therewith by a more or less 
simple mixing and heating operation followed by 
filtering.” Mertes also indicates that his product 
is similar to that of Campbell and Dellinger, in 
that the excess neutralizing agent was held in the 
product in the form of a colloidal suspension. 
All of the previously enumerated processes have 

been tried, not only duplicating certain of the 
examples given in the above-identified patents, 
but also using different acids and different neu 
tralizing agents. As a result of these. experi 
ments, it has been found that there is a definite 
upper limit to the amount of barium metal which 
can be held in composition in colloidal suspension 
by means of these prior art processes. The great 
est total amount of barium metal which can pos sibly be thus incorporated in the product by 
means of any of these prior art processes has 
been equal. to about 2.3 times, the theoretical 
amount present in the normal salt. For the pur 
poses of the present invention; the ratio of the 
total metal in the complex to the amount of 
metal Which is in the form of the normal salt 
of the oil-soluble sulphonic acid will hereinafter 
be referred to as the “metal ratio.” 
By means of the present invention; it is now possible to obtain barium-organic complexes 

which contain more metal-or-higher metal-ratios 
than is possible by prior art processes. With re 
gard to-lubricants, these high.metal containing 
complexes are for example particularly suited as 
detergents, and by reason of the metal concen 
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tration can be used in amounts appreciably leSS 
than other additives known in the prior art in 
Order to attain a desired level of performance. 
It will also be observed that by virtue of the more 
effective nature of the present complexes in 
lubricants, usually it will cost less to obtain a 
desired result, because appreciably less additive 
is required. The barium organic complexes are 
produced in accordance with the present inven 
tion as a fluid, which is readily adapted for ap 
plication where high concentrations of barium 
are desired, e. g., in lubricants. For example, if 
the complex alone is desired, it can be produced 
in mineral oil solutions of at least about 20% 
concentrations; whereas if the complex is wanted 
in combination with other additives, it can be 
available in concentrations of at least about 10% 
in mineral oils. 

It is a principal object of this invention to 
provide a barium organic complex which con 
tains in stable form an amount of metal Sub 
stantially greater than that contained in any of 
the so-called barium metal complexes previously 
produced. It has been found that a metai ratio 
substantially greater than that possible with the 
prior art processes gives results which are strik 
ingly superior, especially in the field of lubri 
cants in which these products have particular 
utility. 

It is a further object of this invention to pro 
duce by our improved process complexes which 
while containing the same amount of barium as 
complexes produced by the prior art processes 
above-described are nevertheless different from 
and superior to such prior art complexes. 

Still another object of this invention is to 
provide novel methods of producing Organic 
barium complexes. 

Further objects of this invention will appear 
as the description proceeds. 
To the accomplishment of the foregoing and 

related ends, said invention then comprises the 
features hereinafter fully described and par 
ticularly pointed out in the claims, the follow 
ing description setting forth in detail certain il 
lustrative embodiments of the invention, these 
being indicative, however, of but a few of the 
various ways in which the principle of the in 
vention may be employed. 
In its broadest aspects, the process of the 

present invention comprises combining an in 
organic barium compound with an oil-soluble 
sulphonic acid and/or the barium Salt thereof 
in the presence of a material which is referred to 
hereinafter as the “promoter.' The precise 
function of the promoter material is not Specifi 
cally understood since it has not been possible to 
specifically identify the molecular structure of 
the product produced. At present, it appears 
that none of the complexes, i. e., either those 
prepared by prior art techniques or those ob 
tained under the present invention are SuS 
ceptible of precise identification. This is clearly 
shown with respect to the prior art complexes 
by reason of the apparent disagreement among 
workers as to the nature of compounds which 
contribute metal in excess of the normal salt. 
In one instance, it is held that this phenomena 
is a result of partial replacement of the hydroxyl 
groups of the inorganic metal compound, where 
as another group of prior art workers it is held 
that the high metal containing complexes are 
actually colloidal suspensions or dispersions in 
which the salt of the organic acid is the peptizing 
agent. 
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4 
In the present invention the immediate prod 

uct is produced by the use of a promoter and at 
least at one stage contains the promoter in chem 
ical combination. It is possible, however, to re 
cover the promoter from the product by suitable 
treatment as hereinafter explained and the final 
product, which then has a constitution different 
from the initial product, is similar to the initial 
product, of utility as a lubricant additive. 
More particularly, the present invention Com 

prises the process of producing a metal complex 
by combining an oil-soluble Sulphonic acid 
and/or the barium salt thereof, a promoter, and 
an inorganic barium compound. 
In a more specific aspect, the present invention 

is concerned with salt complexes which are pre 
pared by the method comprising: 
I. Preparing and mixing a mass in which, at 50 

C., at least 50% of the components are in the 
liquid state, and in which mass the active com 
ponents consist of: 

A. An oil-soluble component selected from 
the class consisting of: 

(1) The Sulphonic acids; 
(2) The barium Sulphonates; and 
(3) Mixtures of () and (2) 

B. An organic compound containing an ele 
ment of group WI of the periodic table hav 
ing an atomic number less than 17, which 
compound is Selected from the class con 
Sisting of: 

(1) Organic Compounds AH, in which 
H is hydrogen and A is an anionic 
radical, which compounds: 

(d) Are Water-Soluble at a tempera 
ture of 50 C. to the extent of at 
least 0.0005%; 

(b) In the presence of water at 
about 25 C. have an ionization 
Constant greater than about 
iX10-10; and 

(c) In Saturated aqueous solutions 
at about 25° C. have a pH not 
greater than about 7; 

(2) The barium Salts of Such organic 
compounds; - - 

the relative amounts of A and B used being in 
the range of from about one equivalent of A 
to about 10 equivalents of B to about 10 equiv 
alents of A to about i equivalent of B; 

C. An inorganic barium compound; 
(1) Which is Water-Soluble at a ten 
perature of 50° C. to the extent of at 
least about 0.0003%; and 

(2) In an amount such that there are 
present in the mass Substantially more 
than one equivalent of barium, in 
cluding the barium present in the re 
maining components, per equivalent 
of A plus B: 

D. Water, including free and combined Water 
in the other components, in an amount 
which is equal to at least one mole per 
mole of C. 

II. And then maintaining the maSS at a tem 
perature and for a period of time Sufficient to 
drive off substantially all free water and water 
of hydration which may be present. 
Optionally, the above salt complex can be 

further modified by: 
III. Treating the above mass with a sufficient 
amount of material which in the presence of 
the mass will form a material having a higher 
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ionization constant than the metal-free-form 
of promoter, to liberate in the form of an 
ionizable organic compound, a substantial por 
tion of the anionic radical of the compound 
B given above. 5 

If desired, the salt complex prepared in ac 
cordance with Step III can then undergo treat 
ment to: m 

IV. Remove from the maSS So much of B(1) 
above as may have been regenerated by 
Step III. 
The following examples give the preparation 

of a plurality of products which range in metal 
content from about that of the normal-metal 15 salt up to many times that amount. 
We have found that sulphate asha 

content values, and the metal ratio v. 
culated therefrom are one of the most reliable 
means for characterizing certain of the salt 
complexes. As the description of th enti 
proceeds, it will become apparent that the 
neutralization number of a salt-complex is in 
certain instances an unreliable index of the 
amount of excess metal in such-complex; since 2: 
it is greatly affected by the type of inorganic 
barium compound employed and can be varied 
within wide limits without significantly chang 
ing the metal content of the product by treat 
ment of the maSS With air, CO2, or the like. 
The above is not to be construed as a statement 

that the neutralization number is not an impor 
tant property of a Salt complex. - For some uses, 
for example in lubricants, it is advantageous in 
certain instances to employ a Salt complex of: 
a substantially neutral character, whereas in 
other instances a salt complex of high alkalinity 
has been found to produce the desired results. 

EXAMPLE 1. 40 

1980 grams of the barium salt of petrolatum 
sulphonic acid (which contains. 9.2% sulphate 
ash and is derived from Pa. amber petrolatum) 
and 132 grams of para-tertiary-butyl phenol 
(ratio of equivalents of sulphonate to phenolic 
compound is 1.54), were placed into a 5-liter, 
3-neck flask and heated to 95°C. To this mix 
ture was added a barium oxide slurry (417 grams 
of barium oxide and 1100 grams-of-water), and 
the mixture was heated for about one hour-at 
reflux temperature. Then the temperature was 
slowly raised to about 150-160° C. and main 
"tained there for one hour to remove substan 
tially all of the water. The product was then 
filtered. The salt complex is a viscousiliquid, 
light brown in color, and having a very slight 
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odor. The salt complex had :the following 
properties: 
Basic No. ------------------------------ 23.1 
Percent Sulphate ash ------------------- 13.96:60 
Metal ratio ---------------------------- 1.70 

Solubility 

Percent ... Appear- Appear 
r- Initial - - 65 - of Pro- ance alCC . 

Solvent duct . ARE- ...after . . after 
Added ... Week i.Month 

50. Clear Clear | Clear 
s' 1?) Cear Clear Clear 

1 | " -Clear - Clear Clear:70 

The above preparation, which is an example 
of the present invention, is compared With a 
basic sulphonate prepared in accordance with a 
conventional technique. '75 

255 
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.EXAMPLE.2 
500 grams of the barium: Salt of the petrolatum 

-sulphonic acid given in-Example 1 where mixed 
with a slurry of barium oxide (containing 38 
(grams of barium oxide and 50 grams of water) 
and placed in a 2-liter, 3-neck flask, heated at 
labout 160° C. for one-hour- until substantially 
:alls of the water - was removed, and then the 
'product - is filtered. ... The resultant-basic -sul 
phonate has the following properties: 

Basic No.------------------------------- 527 
Percent sulfate ash. ----------------------985 
Metal ratio ---------------------------- 1:08 

EXAMPLE 3 
100 grams of the barium salt of unsaturated 

paraffin wax sulphonic acid containing- 13.1% 
sulfate ash were mixed with 455 grams-of a 
mineral oil having a viscosity of 160 SSU at 100° 
F. and 109.5 grams of para-tertiary-butyl phenol 
(ratio of equivalents is 1:54), placed in a suit 
able vessel and heated to about 95°C. with 
stirring. To this mixture" was added a slurry 
of barium oxide (containing 269 grams of barium 
oxide and 920 grams of water) and the total 
mixture was heated at about 100° C. for about 
one hour. The temperature was slowly raised 
to about 150° C. and held there for about one hour 
until substantially all of the water was removed. 
Then about 3% “Hyflo' (a filter-aid) was added 
to the product to facilitate filtering. The salt 
complex was then separated from the product 
by filtration. The salt complex thus prepared 
had the following properties: 

i: Basic No. -------------------------------'53.8 
s: Percent Sulfate ash ------------- -------- 26.5 
Metal ratio ----------------------------- 2.49 

Solubility 

Percent Appear-l'Appear 
Initial - 

- of Pro- 3C ance 
Solvent duct Appear after after 

Added. 1 Week 1 Month 

Pa. 150 Neutral Oil------ 50 Clear "Clear Clear 
Do----------- -- 10 Clear Clear Clear 

1. Clear Do--------- 

The salt complex product was fiuid, brown in 
: color, and did not contain any odor. 

The preparation given in Example:3 is a typical 
illustration of the present invention. In Example 
i4 given below a basic Sulphonate was prepared in 
accordance with a conventional technique for 

it comparison with the product given in Example 3. 
EXAMPLE 4 

2511 grams of the barium salt of: unsaturated 
paraffin Wax Sulphonic-acid given in Example 3 
Were mixed. With 75 grams of water and heated 
to about 60°C. with stirring. 58 grams of barium 
oxide were added to the mixture which was then 
heated to about 150° C. and held there for one 
hour until substantially, all of the water was re 

2 moved. The product was then filtered with the 
said of "Hyflo' in order to separate the complex 
Salt. The salt complex possessed the following 
properties: 

Basic No.-------sm - r s or m - mea ---n - - - w - - - - - 16.2 

Percent Sulfate ash-----------------------19.7 
Metal ratio------------------------------ 1.63 

... The salt was a waxy solid, brown in color, and 
- did not contain any odor. 
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EXAMPLE 5 
1000 grams of the barium salt of mond-paraffin 

wax substituted naphthalene Sulphonic acid COIl 
taining 8.63% sulfate ash were mixed with 445 
grams of mineral oil having a viscosity of 160 SSU 
at 100° F. and 64.5 grams of para-tertiary butyl 
phenol (ratio of equivalents is 1.7) and heated to 
about 90° C. A slurry of barium oxide (203.5 
grams of barium oxide and 543 grams of water) 
was added, and the mixture was heated for two 
hours at a reflux temperature of about 165 C. 
for a period of about one hour. “Hyflo' was then 
added to the product and the salt complex was 
recovered by filtration. The Salt complex poS 
sessed the following: 
Basic No.--------------------------------- 44.1 
Percent Sulfate ash----------------------- 17.9 
Metal ratio------------------------------ 2.37 

The salt complex prepared in accordance with 
Example 5 was compared with a product which 
was made by a conventional technique, as shown 
in Example 6 below. 

EXAMPLE 6 

1000 grams of the barium salt of mono-paraffin 
wax substituted naphthalene Sulphonic acid given 
in Example 5 were heated to about 95 C. and 
barium oxide slurry (115 grams barium oxide and 
100 grams water) was added to the mixture. 
The total mixture was held at a temperature of 
100° C. for about one hour, and then dehydrated 
at a temperature of about 150° C. for about One 
hour. The salt complex was separated by filter 
ing the product. Throughout the above prepara 
tion a nitrogen atmosphere was maintained above 
the mixture. The resultant Salt complex WaS 
liquid and black in color. The following prop 
erties were determined for the product: 
Basic No--------------------------------- 18.9 
Percent Sulfate ash----------------------- 12.2 
Metal ratio------------------------------ 1.45 

EXAMPLE 7 
400 grams of the barium Salt of mono-paraffin 

Wax substituted naphthalene Sulphonic acid di 
sulphide containing 8.2% sulfate ash and 27 
grams of para-tertiary-butyl phenol (ratio of 
equivalents is 1.54) were placed in a Suitable veS 
sel and heated to 90° C. A barium oxide slurry 
constituting 66.5 grams of barium oxide and 
180 cc. of Water was added to the mixture and 
refluxed for about one hour. The temperature 
Was then slowly raised to about 1.60 C. Over a 
period of about four hours and held at that level 
for about 1.5 hours until Substantially all of the 
water was removed. The Salt complex WaS Sepa 
rated by filtering. The following properties were 
determined for the Salt complex: 

Basic No-------------------------------- 69.7 
Percent Sulfate ash----------------------- 24.3 
Metal ratio------------------------------ 3.50 

The product obtained in accordance with Ex 
ample 7 was then compared with a salt complex 
obtained under a conventional technique as shown 
in Example 8 below. 

EXAMPLE 8 
20 ml. of water were added to 450 grams of the 

barium salt of mono-paraffin wax substituted 
naphthalene Sulphonic acid disulphide given in 
Example 7 and heated to a temperature of about 
60° C. 27.5 grams of barium oxide were then 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
added to the mixture and the temperature was 
slowly raised to about 160-170° C. and held there 
for about one hour until Substantially all of the 
Water was removed. The Salt complex Was then 
separated by filtration. The product was fluid 
in consistency, black in color, and contained a 
slight odor. The following properties were deter 
mined for the product: 

Basic No--------------------------------- 5.27 
Percent Sulfate ash----------------------- 8.95 
Metal ratio------------------------------ 10 

It is to be noted that the barium salt of mono 
paraffin wax substituted naphthalene Sulphonic 
acid disulphide has a sulphate ash of about 8.2% 
and that the complex formed by the conventional 
technique did not increase the metal content 
appreciably. However, as shown in Example, 
the method of the present invention produces a 
complex containing Substantially more metal in 
Combination. 
Other types of oil-soluble metal Sulphonates 

Were used in the method of the present invention. 
In the following examples, para-tertiary-butyl 
phenol was employed with different oil-soluble 
metal sulphonates. It is to be noted that in every 
instance a Salt COImplex WaS formed containing 
more metal than is possible by known techniques. 

EXAMPLE 9 

6000 grams of a 30% by weight oil solution of 
barium petroleum Sulphonate (sulphate ash con 
tent 7.6%) were mixed with 348 grams of para 
tertiary-butyl phenol (ratio of equivalents 1.70) 
is a 12-liter, 3-neck flask and heated to 95° C. A 
slurry of barium oxide constituting 1100 grams of 
barium oxide and 2911 grams of water was then 
added and the mixture held for about one hour 
at a temperature of about 90-95° C. The total 
mixture was then slowly raised in temperature to 
150° C. and dehydrated at that temperature over 
a period of about 4/2 hours. The Salt complex 
was separated by filtration and was found to be 
slightly viscous liquid, black in color, and did not 
contain any odor. The properties of the salt 
complex were as follows: 

Basic No-------------------------------- 72.1 
Percent Sulfate ash----------------------- 23. 
Metal ratio------------------------------ 3.59 

A mixture of different oil-soluble metal sul 
phonates was treated in accordance with a con 
ventional technique and by the method of the 
present invention to determine what effect, if 
any, the tWO types of Sulphonates would have on 
the quality of the product. Such preparations 
are given in Examples O and 1 below. 

EXAMPLE 10 

A mixture containing 500 grams of the barium 
Salt of petrolatum Sulphonate acid (sulfate ash 
9.2%), 197 grams of the barium Salt of petroleum 
Sulphonic acid (Sulfate ash 7.6%), and 50 grams 
of para-tertiary-butyl phenol (ratio of equiva 
lents of Sulphonate to phenolic material is 154) 
was heated to 95 C. A slurry of barium oxide 
constituting 123 grams of barium oxide and 330 
grams of water was added to the mixture. The 
total mixture was refluxed for one hour at 100° C. 
and then the temperature was slowly raised to 
150° C. for a period of one hour to substantially 
remove all the Water. The complex was sepa 
rated by filtration and was found to be a liquid, 
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and black in color: Ther-following properties 
were determined: 
Basic No------------------------------- 27.7 
Percent sulfate ash----- - r - - 
Metal ratio----------------------------- 2:41 

EXAMPLE.11 
By the conventional technique, 480 grams of 

the barium salt of petrolatum sulphonic acid and 
200 grams of the -barium Salt of petroleum. Sull 
phonic acid of Example 10 were mixed with a 
barium oxide slurry. containing 68 grams of 
Water and 60.8 grams of barium oxide. The COin 
ponents were heated to a temperature of 160 C. 
for one hour until substantially all the water was 
removed. The desired complex was separated by 
filtration and was found to be a viscous liquid, 
light brown in color, and contained a slight odor. 
The following properties were determined: 
Basic No. 2.----------------------------- 20.2: 
Percent Sulfate ash----------- - - - - - - - - - - - 1172 
Metal ratio--------------------------- -- 1.51 
The complexes of this invention can be also. 

obtained by using a mixture of oil soluble organic 
acids and the barium salts thereof. The follow 
ing example, illustrates this concept. 

EXAMPLE.12 
2875 grams of petroleum sulphonic acid and : 

6000 grams of a 30% oil solution of barium pe 
troleum sulphonate (sulphate-ash-is-7.6%) were 
mixed with .553.7 grams of para-tertiary, butyl 
phenol (ratio of equivalents is -1.60). The mix 
ture was heated to about 50° C. whereupon a 
slurry of BaO (consisting of 2027.6 grams of BaO 
and 5395; grams of water) was added and the 
mixture was then maintained at a temperature 
of about-90-959. C. for-an additional hour. . Upon - 
inspection the mixture appeared thoroughly 
mixed, therefore...the-temperature- was slowly. 
raised to. 150° C. and held there for approxi 
mately one-hour. The product analyzed-as-fol-- 
lows: 

Basic Nol------------ - - - mm - - - - - - re -- - - - - - 73.0 
Percent Sulfate ash---------------- -------. 23.3 
Metal ratio---------------- - - - m - - - - - - - - - - 3.73. 

While most of the examples given herein use 
either a neutral or normal. Salt of the organic 
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acid as a starting material to produce the high . 
metal content complexes, nevertheless it is con 
templated in this invention to employ as a start 
ing material the overbased Salts; or complexes 
which are-prepared according to conventional 
techniques. The following. example illustrates 
this concept: 

EXAMPLE:13 
1634:grams of a barium petroleum Sulphonate 

Bao complex (obtained by dehydrating a barium 
petroleum sulphonate having a 7.6%. Sulfate ash, 
water, and BaO mixture at 150° C. for one hour, 
and producing a complex which has a basic num 
ber of 40, metal ratio of 2.25; and a 16% sulfate. 
ash) and 121 grams of diisobutyl phenol (ratio 
of equivalents 1.7) were combined and heated to 
70° C. To this mixture were added 665. CC. of 
water, followed by a slow addition of 175 grams. 
of BaO. The entire mixture, was then refluxed 
for one hour, and the temperature was raised to 
150° C. over a 3 hour period and held there for 
one hour. Prior, to filtering, the mass. Was.blown 
with CO2 at a rate of 3.6 cu. ft./hr, for 1% hours; 
at:150° C. The product analyzed as follows: 
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Basic No---------------------- ---------- 8.67. 
Percent Sulfate ash----------------------- 24.8 
Metal ratio--------------------- re - - - - - - - 4.13 

It can be seen from the sulfate ash analysis of 
the product and the overbased sulphonate used 
as a starting material that there was an increase 
from 16.0% to 24.8% in sulfate ash. Clearly, 
therefore, the conventionally overbased sulpho 
nates can be used as starting materials. 
Other experiments were conducted in order to 

determine the effect of a higher dehydration 
temperature in the preparation of the salt com 
plex. Of the present invention. In this respect, 
Examples. 14 and 15 below illustrate: the effect of 
higher temperatures. 

EXAMPLE 14. 
2000 grams of a 30% oil solution of barium 

petroleum sulphonate (sulfate ash 7.6%) were 
mixed with 120 grams of para-tertiary butyl phe 
nol (1.52 ratio of equivalents) and heated to 
95° C. To said mixture was added a slurry of 
barium oxide containing. 520 grams of barium 
Oxide and 1390 ml. of Water. The total mix 
ture Was heated for one hour at 100° C., and 
then. Was slowly raised in temperature over a 
period of three hours to 200° C. The mixture 
Was maintained at this high temperature. for a 
period of one-half hour.. The salt complex was 
separated by filtering and was found to be an 
oily liquid, reddish-brown in color, and contained 
a faint odor. The following properties were de 
termined: 

Basic No. ---------------------------- --- 71.5 
Percent Sulfate ash ---------------------- 24.3 
Metal ratio ------------------------------ 3.80 

EXAMPLE.15. 

2035 grams of 30% oil solution of barium pe 
troleum sulphonate (sulfate ash 7.6%) were 
mixed with 74.5 grams of phenol (1.67 ratio of 
equivalents) and heated to .100 C. A barium 
oxide slurry containing 483 grams of barium ox 
ide and 1290 ml. of water was added and the 
mixture refluxed slowly for a period of. One hour 
at 100°C. The mixture was...then. dehydrated . 
by... heating slowly. to 200°. C. and, maintaining 
such a temperature for a period of about one 
half hour. The salt complex was separated by 
filtration-and-was--found-to-be- an oily liquid, 
reddish-brown in color, and contained a slight 
Odor. The following properties were determined 
for the complex: 

Basic No-------------------------------- 111.5 
Percent Sulfate ash---------------------- 32.8 
Metal ratio ----------------------------- 5.56 

In addition to the promoters tested above, 
various other types were tried to determine the 
effectiveness thereof in forming salt complexes. 

EXAMPLE 16. 

630 grams of a 30% oil solution of bariumpe 
troleum Sulphonate (7.6% sulphate ash) - were 
admixed with 350 grains of nitrocaraffin wax 
(ratio of equivalents is 0.59). Then,760 cc. of 
water were added, followed by the addition of . 
296 grams of BaO. For one hour... the mixture 
was agitated at 90-100° C., whereupon the 
temperature was raised to 150° C. and held at 
that level for one hour. The mixture was filtered, 
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and the complex obtained had the following 
properties: 
Basic No.-------------------------------- 132 
Percent Sulphate ash--------------------- 33.3 
Metal ratio------------------------------ 6.47 

EXAMPLE 17 

1500 grams of a 30% oil solution of barium 
petroleum sulphonate having a sulfate ash of 
7.6%, 93 grams of iso-propyl phenol (ratio of 
equivalents 1.7) and 670 grams of water were 
placed in a 3-liter flask and heated to 60° C. 250 
grams of BaO were then added, and the tem 
perature was allowed to rise to 100° C. The 
mixture was held at 100° C. for one hour, foll 
lowed by a rise in temperature to 150° C. over a 
2 hour period, where the temperature was held 
for one-half hour. The total mixture was fil 
tered, and the end-product had the following 
properties: 
Basic No------------------------------- 87.8 
Percent Sulfate ash---------------------- 25.95 
Metal ratio----------------------------- 3.88 

EXAMPLE 18 

1140 grams of a 30% oil solution of barium 
petroleum sulphonate having a sulfate ash of 
7.6% and 80 grams of paratertiary-amyl phenol 
(ratio of equivalents 1.54) were heated to 70° 
C. Thereafter 600 cc. of water were added, fol 
lowed by a slow addition of 227 grams of BaO. 
The mixture was refluxed for one hour, and then 
the temperature was raised to 160° C. over a 
period of four hours and held there for one 
half hour. The product was separated by filtra 
tion and had the following analyses: 
Basic No-------------------------------- 85.5 
Percent Sulfate ash---------------------- 24.60 
Metal ratio----------------------------- 3.96 

EXAMPLE 19 

2583 grams of a 30% oil solution of barium 
petroleum sulfonate having a 7.6% sulfate ash, 
144.2 grams of beta-naphthol (ratio of equiv 
alients is 1.69) and 1262 m. of water were com 
bined and mixed thoroughly. Then 472 grams 
of BaO were added over a 1 hour period, foll 
lowed by maintaining the total mixture at 100 
C. for 1 hour. The temperature was then 
raised to 150° C. and held there for 1 hour. 
Prior to filtering the mixture, it was blown 
with CO2 for 75 minutes at which time the mix 
ture had a basic number of 0.8. After filtering, 
the product analyzed as follows: 
Basic No--------------------------------- 4.88 
Percent Sulphate ash---------------------- 23.8 
Metal ratio------------------------------ 3.90 

EXAMPLE 2.0 

1530 grams of a 30% oil solution of barium 
petroleum sulphonate having a 7.6% sulfate ash, 
129 grams of iso-nonyl phenol (ratio of equiv 
alents is 1.7) and 727 ml. of water Were com 
bined and thoroughly mixed. Then 271 grams of 
BaO were added and the total mixture was held 
at 100° C. for hour. The temperature was 
then raised to 150-160° C. and held there for i 
hour. Prior to filtering, the mass was blown 
at about 150° C. with CO2 until a basic number 
of about 1 was obtained. The filtered product 
analyzed as follows: 
Basic No-------------------------------- 
Percent Sulphate ash--------------------- 25.0 
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EXAMPLE 21. 

2600 grams of a 30% oil solution of barium 
petroleum Sulphonate having a 7.6% sulfate ash, 
215 grams of tertiary-butyl chlorophenol (ratio 
of equivalents is 1.7), and 1265 cc. of water were 
combined, followed by an addition of 459 grams 
of BaO. The temperature of the total mixture 
was raised to 100° C. and held there for 1 hour. 
Then the temperature was raised to 150° C. 
where it was held for 1 hour. Prior to filtering 
the mixture, it was blown for 3 hours with CO2 
at 135-145° C. until the mixture was slightly 
basic. The filtered product analyzed as follows: 
Basic No------------------------------- 13.3 
Percent sulfate ash---------------------- 25.45 
Metal ratio----------------------------- 4.38 

EXAMPLE21 
2600 grams of a 30% oil solution of barium pe 

troleum Sulphonate having a 7.6% sulfate ash, 
215 grams of tertiary-butyl chlorophenol (ratio 
of equivalents is 1.7), and 1265 cc. of water were 
combined, followed by an addition of 459 grams of 
BaO. The temperature of the total mixture was 
raised to 100° C. and held there for 1 hour. Then 
the temperature was raised to 150° C. Where it 
was held for 1 hour. Prior to filtering the mix 
ture, it was blown for 3 hours with CO2 at 135° 
145 C. until the mixture was slightly basic. The 
filtered product analyzed as follows: 
Basic No-------------------------------- 13.3 
Percent Sulfate ash---------------------- 25.45 
Metal ratio------------------------------ 4.38 

EXAMPLE 22 

1530 grams of a 30% oil solution of barium pe 
troleum sulphonate having a 7.6% sulfate ash 
and 210 grams of trichlorodiphenyl ether sul 
phonic acid (ratio of equivalents is 1.7) were 
heated to 70° C. To this mixture were added 725 
grams of Water, followed by the addition of 271 
grams of BaO. The entire mixture was refluxed 
for 1 hour, then heated to 150° C. over a 3 hour 
period and held there for 1 hour. Prior to filter 
ing, the mixture was blown with CO2 at 150° C, 
and at a rate of 3.6 cu. ft./hr. for 1% hours. The 
filtered product analyzed as follows: 
Basic No--------------------------------- 0.45 
Percent sulfate ash----------------------- 24.7 
Metal ratio------------------------------- 4.34. 

EXAMPLE 23 

1530 grams of a 30% oil solution of barium pe 
troleum Sulphonate having a 7.6% sulfate ash 
and 175 grams of tertiary-butyl naphthalene sui 
phonic acid (ratio of equivalents is 1.7) were com 
bined and heated to 70° C. To this mixture were 
added 725 grains of H2O, followed by a slow addi 
tion of 271 grams of BaO. The entire mixture 
was then refluxed for one hour, and then heated 
to 150 C. Over a 3 hour period. The mixture 
was held at 150° C. for 1 hour. Prior to filtering, 
the mass was blown at 150° C. with CO2 at a rate 
of 3.6 cu. ft./hr. for 1% hours. The filtered prod 
tact analyzed as follows: 

Basic No--------------------------------- 0.41 
Percent sulfate ash----------------------- 24.1 
Metal ratio------------------------------- 4.2 

EXAMPLE 24 

1530 grams of a 30% oil solution of barium pe 
troleum Sulphonate having a 7.6% sulfate ash 

Metal ratio------------------- ...----- 4.17 and 131 grams of methylnaphthalene sulfonic 
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acid (ratio of equivalents is i.7) were combined 
and heated to 70° C. 725 grams of water Were 
added to the mixture, followed by a slow "addition 
of 271 grams of BaO. The entire mixture was 
refluxed for 1 hour, then the temperature was 
raised to 150° C. over a three hour period, and 
held there for one hour. Prior to filtering, the 
mass was blown with CO2 at a rate of 3.6 cu. ft./hr. 
for 1A2 hours at 150° C. The filtered product 
analyzed as follows: 
Basic No-------------------------------- Nil 
Percent Sulfate ash----------------------- 25.9 
Metal ratio------------------------------- 4:41 

EXAMPLE 25. 

1530 grams of a 30% oil solution of barium pe 
troleum Sulphonate having a 7.6% sulfate ash, 113 
grams of diisobutenyl sulphonic acid (ratio of 
equivalents is 1.7) and 725 grams of H2O were 
combined and heated to 70° C. To this mixture 
were added 271 grams of BaO, and the entire mix-. 
ture was heated at 100° C. for 1 hour. The mix. 
ture was then heated at 150°C. for one hour, fol 
lowed by blowing with CO2 at 150° C. prior to: 
filtering, to obtain a substantially neutral maSS. 
The filtered product analyzed as follows: 
Basic No--------------------------------- 0.23 
Percent Sulfate ash-----------------------. 24.6 
Metal ratio--------------- ---------------- 4.10 

EXAMPLE.26. 
Di-isopropyl benzene sulphonic acid, obtained 

by reacting 162 grams of di-isopropyl benzene 
with 122 grams. of chloro Sulphonic acid for 1. 
hour at 100° C., was combined with 2600 grams 
of a 30% oil solution of barium petroleum Sul 
phonate having a 7.6% sulfate ash and 1220 ml. 
of water. The ratio of equivalents of oil soluble 
Sulphonate to Sulphonic acid is 1.7. Then 461 
grams of BaO were added slowly and the mixture 
held at 100 C. for 1 hour. The temperature was 
raised to 150° C. and held there for 1 hour. Prior 
to filtering, the mixture was blown with CO2 for 
A hour at 120-140° C. The filtered product 
analyzed as follows: 

Acid No-------------------------------- ---.1.22. 
Percent sulfate ash----------------------- ... 25.4 
Metal ratio------------------------------- 4.3 

EXAMPLE 27 

Cymene sulfonic acid, obtained by reacting 134 
grams of cymene with 122 grams of chlorosul 
phonic acid at 70-100° C. for 1/2 hours, was com 
bined with 2600 grams of a 30% oil solution of . 
barium petroleum sulphonate having a 7.6% sul 
fate ash and 1220 ml. of water. The ratio equiva 
lents of oil soluble Sulphonate to Sulphonic acid 
is 1.7. To this mixture-Wei'e added 461 grams of 
BaO, and the entire mixture was then held at 
85-100°. C. for 1 hour." Then the temperature. 
was raised to 150° C. and held there for 1 hour. 
Prior to filtering, the mass was blown. With CO2 
for A2 hour at 130° C. - The filtered product ana. . 
lyzed as follows: 
Acid No---------------------------------- 0.95: 
Percent Sulfate ash----------------------- 25.8 
Metal ratio-------------------------------. 4.38. 

EXAMPLE 28 
2600 grams of a 30% oil solution of barium pes: 
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were combined followed by an addition of 459: 
grams of Bao over a 45-minute period. The en 
tire mixture was held at 100° C. for 1 hour, foll 
lowed by maintaining the temperature at 150° C. 

Prior to filtering, the mass: Was blown: 
with CO2 for 90 minutes at 135-150° C. until the 
mass was slightly acidic. The... filtered product 
analyzed as follows: 
Basic-No--------------------------------- 6.45 
Percent Sulfate ash----------------------- 23.2 
Metal ratio------------------------------- 3.85 

EXAMPLE 29 . 

2600 grams of a 30% oil solution of barium 
petroleum sulphonatehaving a 7.6% sulfate ash, 
236 grams of di-isopropyl dithiophosphoric acid 
(ratio of equivalents is 1.7) and 1220 ml of Water 
were combined, followed by a slow additions of 
461 grams of BaO. The mixture was held at 
100° C. for 1 hour, and then-heated to 150° C.- 
and held there for 1-hour: Prior to filtering, ther 
mass was blown with CO2 for 20 minutes at 125 
150°C. The filtered product analyzed as fols 
lows: 

Acid. No-------------------------------- 0.27. 
Percent barium ------------------------. 14:25: 
Percent Sulfate ash ---------------------. 24.2. 

(calculated from metal content) 
Metal ratio ------------------------ - - - - 4.15. 

EXAMPLE 30 

2600 grams of a 30%: oil solution of barium 
petroleum Sulphonate having a 7.6% sulfate ash, 
100 grams of acetyl acetone (ratio of equivalents 
is 1.7) and 1265 cc. of water were combined, foll 
lowed by a 'slow addition of 459 grams of BaO 
over a 1 hour period. The entire mixture was 
held at 94°C. for 1 hour, followed by a 1 hour. 
period of heating. at 150° C. Prior to filtering, 
the mass was blown with CO2 for 1 hour at 135° 
150° C. The filtered product analyzed as foll 
loWS: 

Acid No--------------------------------- 0.2 
Percent. Sulfate ash. ----------------------22.8 
Metal ratio ----------------------------- 3:48. 

EXAMPLE 31 
1530 grams of a 30% oil solution of barium 

petroleum sulphonate having a 7.6% sulfate-ash 
and 206 grams of di-t-butyl naphthalene sul 
phonic acid (ratio of , equivalents is 1.7) were 
combined and heated to 70° C. 725 grams of 
Water Were then added, followed by a slow addi 
tion of 271 grams of BaO. The mixture was re 
fluxed for 1 hour, and then held at 150° C. for 1. 
hour. Prior to filtering, the mixture was blown 
with.CO2 at a rate of 3.6 cu. ft./hr. for 1.25 hours 
at a temperature of 150° C. The filtered product 
analyzed as follows:. 
Acid No.2------------------------------- 0:24 
Percent Sulfate ash --------------------- 236. 
Metal ratio ----------------------------- 4:12 

EXAMPLE32 
Amixture of 2280-grains of a 30% oil solution 

of barium petroleum-Sulphonate (sulfate ash : 
7.6%) and 83 grams of phenol (ratio of equiv-. 
alents is 1.53) was heated to a temperature of. 
60°.C. 496 grams of barium oxide, and 1300 grams. 
of water were added to the above mixture, and 
the temperature was raised to 90-100°C. After 
holding at said temperature -fors one. hour, the 
temperature was raised over a period of three 
hours-to-150° C., and held at that levels for A. 
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hour. The resultant salt complex was fluid in 
consistency and dark red in color. The following 
properties were determined: . 
Basic No-------------------------------- 91.4 
Percent Sulfate ash --------------------- 26.8 
Metal ratio ----------------------------- 4:37 

EXAMPLE 33 

The promoter employed in this test Was pre 
pared by reacting 80 grams of tertiary butylben 
Zene with 71 grams of chlorosulphonic acid at 
a temperature of 30-40° C. for a period of one 
hour. The resultant product, tertiary butylben 
zene sulphonic acid, was dissolved in a little warm 
Water and admixed with 1550 grams of a 30% 
oil solution of barium petroleum sulphonate 
(ratio of equivalents of Sulphonate to Sulphonic 
acid is 1.52). The mixture was heated to 90° C., 
whereupon 284 grams of barium oxide and 260 
ml. of Water were added. The mixture WaS 
stirred for one hour at a temperature of 100 
102° C. The temperature was thereupon raised 
to 200° C. for a short period and then reduced 
to 150° C. and held at that level for a period of 
one hour. The salt complex thus obtained Was 
an oily liquid, reddish-brown in color, and con 
tained a faint odor. The properties of the prod 
uct are as follows: 

Basic No-------------------------------- 64. 
Percent Sulfate ash --------------------- 27.0 
Metal ratio ----------------------------- 4.73 

EXAMPLE 34 

2500 grams of 30% oil solution of barium 
petroleum sulphonate (sulfate ash 7.6%) were 
admixed with 173 grams of para-tertiary butyl 
benzoic acid (1.68 ratio of equivalents) and 
heated to 95° C. 458 grams of barium oxide and 
1215 grams of water were added to the mixture 
and the temperature was maintained at 100 C. 
for about one hour. Thereafter the temperature 
was slowly raised to 150° C. and maintained at 
that level for a period of one hour. The Salt 
complex was filtered from the total mixture and 
was an oily liquid, brown in color, and contained 
a faint odor. The following properties were de 
termined: 
Basic No-------------------------------- 32.1 
Percent Sulfate ash ---------------------- 9. 
Metal ratio ----------------------------- 2.88 

EXAMPLE 35 

2050 grams of a 30% oil solution of barium 
petroleum sulphonate (sulfate ash 7.6%) were 
admixed with 73.5 grams of l-nitro propane 
(ratio of equivalents is 1.62) and heated to a 
temperature of 95° C. 388 grams of barium oxide 
and 1035 ml of water were added to the mixture 
and the temperature was maintained for a period 
of one hour at 100° C. Thereafter the tempera 
ture of the mixture was slowly raised to 150° C. 
over a period of 2% hours and maintained at that 
level for a period of one hour. The product was 
filtered to separate the salt complex. The de 
sired product was an oily liquid, reddish-brown 
in color, and contained a slight odor. The fol 
lowing properties were determined for the prod 
uct: 
Basic No.-------------------------------- 78.2 
Percent sulfate ash ----------------------28 
Metal ratio ----------------------------- 4.60 
Another experiment was performed in which 

the promoter was in the Salt form. Example 36 
below illustrates this feature of the invention. 
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EXAMPLE 36 

1700 grams of a 30% oil solution of barium 
petroleum sulphonate (sulfate ash 7.6%) were 
admixed with 105 grams of barium phenate (ratio 
of equivalents is 1.7) and 570 grams of water. 
The mixture was heated to 75-100° C. Where 
upon 214 grams of barium oxide Were added. 
The temperature of the mixture was maintained 
at 100° C. for one hour and then raised slowly 
to 150° C. and held at this level for a period of 
one hour. The salt complex was then separated 
from the product by filtration and was found to 
be a viscous liquid, light brown in color, and Con 
tained a sight odor. The following properties 
were determined for the salt complex: 
Basic No.-------------------------------- 68. 
Percent Sulfate ash ---------------------- 21.4 
Metal ratio ----------------------------- 3.23 
The salt complex can also be prepared by Start 

ing with the oil-soluble sulphonic acid and con 
bining therewith the promoter and the inorganic 
metal compound. This technique differs from 
those given above, because as shown in all the 
above examples, the normal metal sulphonate was 
employed as a starting material. In order to 
demonstrate that the metal ratio of the salt Com 
plex obtained by this method is greater than by 
conventional techniques, a comparison was made 
therewith, in which experiments the acid Was 
employed as a starting material. In this respect, 
Examples 37 and 38 below are illustrative. 

EXAMPLE 37 

The oil-soluble petroleum sulphonic acid en 
ployed in this test was derived by reacting a 60% 
oil solution of sodium petroleum sulphonate with 
the stoichiometric amount of Sulfuric acid (96% 
strength) at a temperature of 60-70% C. for a 
period of two hours. After allowing the mixture 
to stand for about 12 hours, it was filtered twice 
through a glass cloth. 2875 grams of the product 
just described were combined with 205.7 grams of 
tertiary butyl phenol (ratio of equivalents is 1.39), 
1647 grams of low viscosity mineral oil having a 
viscosity of about 120 SUS at 100° F., 927.6 grams 
of barium oxide and 2480 grams of Water and 
heated for one hour at a temperature of 98° C. 
The mixture was then dehydrated for one hour at 
a temperature of 150° C. so as to remove substan 
tially all of the water. The product was a Viscous 
liquid, brown in color, and contained a mild odor. 
The following properties were determined for the 
desired product: 
Basic No. -------------------------------- 74.2 
Percent Sulfate ash ---------------------- 24.4 
Metal ratio ------------------------------ 4.02 

EXAMPLE 38 

500 grams of the oil-soluble petroleum sulphonic 
acid given in Example 37 above were heated to 
75° C. 55 grams of Water Were then added and 
followed by a slow addition of 162.2 grams of 
barium oxide. The total mixture was maintained 
at a temperature of 150° C. for a period of one 
hour. The desired complex was separated by 
filtration and was found to be a very viscous 
liquid, black in color and did not contain any odor. 
The following properties were determined for the 
product: 
Basic No. ------------------------------- 53.7 
Percent Sulfate ash ---------------------- 25.65 
Metal ratio ----------------------------- 1.74 



2,617,049 
17 

It was indicated hereinabove that the salt com 
plexes of the present invention can be prepared 
by first adding Water to the mixture of the oil 
Soluble metal Sulphonate and/or "Sulphonic acid 
and promoter, and then adding the inorganic. 
metal compound in a dry state. In this respect, 
Example 39 given below illustrates an alternative 
method by which the salt complex can be 
prepared. 

EXAMPLE 39 

1000 grams of the barium salt of diparaffin wax 
Substituted phenol. Sulphonic acid (sulfate ash 
6.6%) were admixed with 55 grams of para 
tertiary, butyl phenol (ratio of equivalents is 1:54) 
and heated to a temperature of 90°. C. 800 cc. of 
Water Were then added. The mixture was mixed 
thoroughly and then 300grams of dry, barium 
Oxide Were added. The total mixture was re 
fluxed for two hours, followed by an addition of 
573 grams of: a mineral oil having a viscosity of 
160. SSU at 100°F. The temperature, was raised 
Over a period of four hours to 170° C. and then 
maintained there for One hour. The salt complex 
Was obtained by filtering the product and was 
found to be a Viscous.liquid, dark brown in color, 
and contained a faint odor. ...The properties of the 
Salt complex are as follows: 
Basic No.---- ---------------------------- 678 
Percent sulfate ash -----------------------23.8 
Metal ratio ----------------------------- 2.67 
Another method of preparing the organic 

barium complexes...is to treat the mass, prior, to 
filtering, With an acidic material, and then filter 
ing. Same to recover the desired metal complex. 
The steps of preparation, prior to treating with 
the acidic material, can be any of those discussed 
herein. The following examples illustrate such 
a method of producing the complex and serve as 
a comparison to ShoW the improvement over 
methods of preparation not employing the treat 
ing step with the acidic material. 

EXAMPLE 40 

petroleum Sulphonate having a 7.6% sulfate ash 
Were mixed. With 134 grams of diisobutyl-phenol 
(ratio of equivalents...is 1.7) and heated to 70° C. 
302 grams of BaO and 800 cc. of water were then 
added to the mixture, and the total mass was re 
fiuXed for 1 hour. The temperature was then 
raised to 160°C. Over a period of 6 hours and 
maintained at that temperature for one hour. 
The mixture... was filtered land-the-complex lob 
tained. The following properties of the product 
Were determined: 

Basic No. --------- - -...a mora-sa a m a.m. a- -----------. 66.0 

Percent Sulfate ash -----------------------. 22.2 
Metal ratio ------------------------------, 3-64 

"EXAMPLE 41 

1700 grams of a .30% oil solution of barium 
petroleum sulphonate having a 7.6% sulfate-ash 
Were mixed with 134 grams of diisobutyl-phenol 
(ratio of equivalents is 1.7) and heated to 70° C. 
302 grams of BaO and 800 cc. of water were then 
added thereto, and the total mixture refluxed for 
about. 1 hour. The temperature was then raised 
to 150° C. Over a period of 134 hours, and held at 
that level for 1 hour. The mixture was then 
blown with CO2 at a temperature of 150° C. and 
at a rate of 1650 cc./minute for 38 minutes, and 
the mixture possessed a basic No. of 1.47. The 
mixture Was then filtered and the desired complex 
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obtained. The following properties were deter 
mined: 

Basic No. -------------------------------- 5.05 
Percent sulfate ash ----------------------- 26.0 
Metal ratio ------------------------------ 4.52 
From the two examples given above it can be 

Seen from the sulfate ash analyses of the products 
that CO2 blowing prior to filtering increased the 
metal Content significantly. 
The example below illustrates the utility of SOa 

in this respect. 
EXAMPLE 42 

4590 grams of a 30% oil solution of barium 
petroleum Sulphonate having a sulfate ash of 
7.6% were mixed with 363 grams of diisobutyl 
phenol (ratio of equivalents is 1.7), and 2800 
grains of Water and heated to 60° C. About 1042 
grams of BaO Were then added and the tempera 
ture was raised to 94-98 C. and held there for 1. 
hour. The temperature was then raised to 150° 
C. Over a 4 hour period and maintained at that 
level for 1 hour. About 316 grams of the total 
mixture Were removed and the productobtained 
by filtering, product A, contained the following 
analysis: 

Product A. 
Basic No-------------------------------- 63.0 
Percent Sulfate ash.---------------------- 19.5 
Metal ratio----------------------------- -3.38 
The remainder of the unfiltered mass, about 5296 
grains, Was blown. With about 330 grams of SO2 
at about 170° C., and until the mass was slightly 

The total Weight gain of the mass was 
286 grams. The mixture was then filtered and 
the product identified as product B contained 
the following analysis: 

-Product B 
Basic No-------------------------------- 4.5 
Percent Sulfate ash----------------------- 29.0 
Metal ratio----------------------------- 5.35 

Clearly, the increase in metal content by virtue 
of treating with SO2 is from 19.5 to 29.0% on a 
Sulfate ash basis. 
As mentioned hereinabove, the salt complexes 

can also be prepared by combining the oil-soluble 
metal Sulphonate and inorganic metal Compound 
in the presence of the sediment which forms 
Occasionally in Some of the methods illustrated 
above. The following examples illustrate the 
utility of the sediment for preparing saltcom. 
plexes for the present invention. 

EXAMPLE.,43 

1700 grams of 30% oil solution of barium 
petroleum Sulphonate having a 7.6% sulfate ash. 
Were mixed with 61 grams of phenol (ratio of 
equivalents is 1.70) and the mixture was heated 
to 75° C. 261 grams of barium oxide and 710 
grams of Water Were then added and the total 
mixture was raised in temperature to 1000 C. and 
held at that level for one hour. Thereafter, the 
temperature was raised slowly to 150° C. and held 
there for about one hour. The total mixture W3S 
allowed to settle overnight, followed by decanta 
tion and filtering. In this experiment 450grams. 
of Sediment were produced. The Salt-complex 
Was a Viscous liquid, light...brown in Color and . 
contained-a slight odor. The following proper 
ties of the product were determined: 
Basic No-------------------------------- 59.5 
Fercent Sulfate ash-------------------. 212 
Metal ratio------------------- " - w w row us was aws a 3.20 
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The sediment obtained in Example 43 Was en 
ployed in the preparation of a salt complex in 
the method given in the following example No. 44. 

EXAMPLE 44 

1700 grams of a 30% oil solution of barium 
petroleum sulphonate having a 7.6% sulfate ash, 
20 grams of phenol, 450 grams of sediment ob 
tained from the preparation given in Example 
43,710 grams of water and 26 grams of barium 
oxide (barium oxide added slowly) were mixed 
together and heated to a temperature of 100 C. 
for about one hour. The total mixture was then 
raised in temperature in a slow manner to about 
150-160° C. and held there for one hour until 
substantially all the water was removed. The 
salt complex was separated by filtration and was 
found to be a viscous liquid, light brown in Color, 
and contained a slight odor. The following prop 
erties were determined for the Salt complex: 
Basic No-------------------------------- 82.6 
Percent Sulfate ash----------------------- 26.4 
The salt complexes formed with oil Soluble 

petroleum sulphonic acid compounds p0SSeSS eX 
ceptionally high metal ratios as compared to 
those complexes which are obtained when using 
other oil soluble organic acids. Consequently, in 
determining the maximum amount of barium 
metal which can be incorporated into a Complex 
prepared by conventional techniques, the barium 
petroleum sulphonate was employed for Such a 
purpose. Pursuant thereto, Examples 45 and 46 
given below serve to show the highest amount of 
barium metal which can be incorporated into a 
salt complex by a conventional technique. 

EXAMPLE 45 

2500 grams of a 30% oil solution of barium 
petroleum sulphonate containing 7.6% sulfate 
ash were heated to 95 C. and a slurry of barium 
oxide containing 386 grams of barium oxide and 
1215 grams of water was added thereto. The 
mixture was stirred for one hour at a tempera 
ture of 100° C. and then heated slowly Over a 
period of three hours to a temperature of 150° C. 
This temperature was maintained for about one 
hour until substantially all the water was re 
moved. The salt complex thus produced had the 
following properties: 

Basic No-------------------------------- 38.4 
Percent Sulfate ash----------------------- 16.0 
Metal ratio----------------------------- 2.25 

EXAMPLE 46 

In this example the procedure employed in 
Example 45 was followed except that the dehy 
dration step was conducted at a temperature of 
200° C. for a period of A hour. The product 
obtained had the following properties: 

Basic No-------------------------------- 29.0 
Percent Sulfate ash----------------------- 15.3 
Metal ratio----------------------------- 2.16 

From the above Examples 45 and 46, it can be 
seen that salt complexes obtained by conven 
tional techniques will only contain a barium metal 
ratio as high as 2.25 or approximately 2.3. By 
comparison, the product obtained in accordance 
with the present invention will in every instance 
wherein a substantial amount of excess inorganic 
barium compound is employed, produce prod 
ucts containing more metal than is possible by 
conventional techniques. Therefore, in every in 
stance where the salt complex is treated with 
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an acidic material and then distilled so as to 
remove substantially ail of the promoter material, 
the remainling Sait complex Which constitutes eS 
sentially the combination of promoter-free salt 
complex and the acidic material Will have a 
higher ratio of total metal to normal salt of Sul 
phonic acid than is possible under conventional 
techniques. In the examples given hereinafter, 
it will be shown that the treatment of a Salt 
Complex With an acidic material does not Sig 
Inificantly effect the metal content of the COn 
plex. Furthermore, it will be shown in those ex 
amples that the distillation of the acidic na 
terial treated complex to recover the promoter 
does not effect the metal content of the Complex. 

In another pair of eXperiments, a comparison 
Was made between the process of the present in 
vention and a conventional process, when using 
duplicate amounts of components. It is clearly evi 
dent from the following examples that this in 
vention will give Substantially better resultS With 
respect to metal concentration of the CompleX 
than is obtainable by the conventional technique. 

EXAMPLE 47 

1530 grams of a 30% oil solution of barium pe 
troleum Sulphonate having a 7.6% Sulphate ash, 
88 grams of para-tertiary butyl phenol (ratio of 
equivalents is 1.7), 271 grams of BaO and 725 
ml. Of Water Were mixed together at 60-70 C. 
The temperature of the mixture was raised to 
100-105 C. and held there for One hour While 
insuring thorough mixing. Thereafter the tem 
perature was raised to 150-16U C., and held at 
that level to remove substantially all the Water. 
The complex was separated by filtration and had 
the following analyses: 
Basic No-------------------------------- 85.2 
Percent Sulfate ash----------------------- 25.5 
Metal ratio------------------------------ 4.12 

EXAMPLE 48 

1530 grams of a 30% oil solution of barium 
petroleum sulphonate having a 7.6% Sulphate 
ash were mixed with 725 ml. of Water at about 
60° C. Then 271 grams of BaO Were added. 
The temperature of the mixture Was raised to 
100-105 C. and held there for One hour While 
insuring thorough mixing. Thereafter the tem 
perature was raised to 150-160° C. and held there 
for one hour to substantially remove all the water. 
The complex was separated by filtration and had 
the following properties: - 

Basic No-------------------------------- 36.0 
Percent Sulfate ash---------------------- 5.34 
Metal ratio----------------------------- 2.14 

In all of the foregoing examples, the ratio of 
equivalents of the organic acid or Salt thereof 
to the promoter has been within the preferred 
range, viz. 1.5-3.5 to 1. The following examples 
illustrate the preparation of end-products where 
in the ratio of equivalents falls outside of Said 
preferred range, but comes within the broad range 
found to be operable. 

EXAMPLE 49 

1000 grams of a 30% oil solution of barium 
petroleum sulphonate containing 7.6% Sulphate 
ash were mixed with 750 grams of Water at 50° C. 
282 grams of BaO were added thereto, followed 
by the addition of a slurry consisting of 460 
grams of water, 87 grams of BaO, and 115 grams 
of para-tertiary-butyl phenol (ratio of equiva 
lents of sulphonate to phenolic compound is 
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0.77). The mass was stirred for 4 hour at about 
100 C., then it was heated to 200° C. and main 
tained at that temperature for 2 hours. 
The salt complex was separated by filtration. It 

Was a red-brown, Wiscous liquid, and had the foll 
lowing properties: 
Basic No--------------------------------- 46 
Percent Sulfate ash----------------------- 27.9 
Metal ratio------------------------------ 5.4 

EXAMPLE. 50 

2760 grams of a 30% oil solution of barium 
petroleum Sulphonate containing 7.6% sulphate 
ash. Were mixed With 217 grams of BaO, 580 grams 
of Water and 41 grams of diisobutenyl Sulphonic 
acid in that Order. The ratio of equivalents of 
Sulphonate to Sulphonic acid is 9. 
The maSS Was heated for. One hour at about 

100 C., then the temperature was raised to 
150 C. and maintained there for one hour. The 
Salt complex Was separated by filtration. It Was 
a Viscous, brown liquid, and had the following 
properties: 
Basic No--------------------------------- 34 
Percent Sulfate ash----------------------- 17.3 
Metal ratio------------------------------ 2.4 

As previously indicated, the immediate product 
formed by the use of the promoter material may 
be modified to recover therefrom a substantial 
portion of the promotor material used by treating 
such immediate product with a Sufficient amount 
of an acidic material which in the presence of 
the mass will form a material having a higher 
ionization constant than the promoter used in the 
preparation of the immediate product. The pro 
motor is liberated in the form of an Organic COin 
pound AH containing a Substantial portion of the 
anionic radical of the promotor material. After 
a portion of the promotor material has been thus 
regenerated by treating the immediate product 
with an acidic material, the regenerated pro 
motor may then be Separated therefrom by any 
one of the several known means, or the regen 
erated pronotor material may be left in the maSS 
and the latter then treated with an additional 
amount of a salt-forming material, and it Will 
be found that the concentration of the stably held 
metal can be further increased. The following 
are examples of such further steps in Our proceSS. 

EXAMPLE 5. 

The salt complex produced in Example 39 WaS 
mixed with 1239 grams of mineral oil and heated 
to a temperature of 190° C. While maintaining 
this temperature for a period of 1/2 hours, CO2 
Was blown through the mixture. The tempera 
ture was then lowered to 150° C. continuing the 
passage of CO2 through the mixture and the basic 
number of the mixture was tested every 10 min 
utes, until the analysis showed a basic number 
of 2.5. The salt complex CO2 product Was then 
separated and was found to be liquid in Con 
sistency, brown in color, and contained a very 
slight odor. The following properties were de 
termined for the product: 
Basic No------------------- - a aaaaaa a a 2.5 

Percent Sulfate ash----------------------- 23.2 
By comparison, the product of Example 38 

contained a sulphate ash of 23.8% whereas this 
same product after blowing with CO2 contained 
a sulphate ash of 23.2. Therefore, it can be seen 
that the metal content of the salt complex is 
substantially the same after treatment With CO2. 
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EXAMPLE. 52 

6043 grams of the Salt complex prepared inac 
Cordance With Example 9 were placed in a suit 
able Vessel and CO2 gas was injected at the bot 
tom of the vessel at a rate of 3750 cc. permin 
ute for a period of 1's hours. During this period, 
the temperature was in the range of 30-70° C. 
At the end of the blowing, operation the product 
Weighed 6346 grams, showing again in weight 
of 303 grams. The product was fluid, dark-red 
in color, and contained no odor. The following 
properties were determined for the salt complex 
CO2 product: 

Basic No--------------------------------- 4.3 
Fercent Sulfate ash----------------------- 22.7 

It can be seen, therefore, by the gain in weight 
of the product that the CO2 actually enters into 
combination with the salt complex. Furthermore, 
the metal content of the product is substantially 
the Same as the salt complex prior to being blown 
With CO2, Since the sulfate, ash content is sub 
stantially the same as before CO2 treatment. 

EXAMPLE-53 

1288 grams of the salt complex prepared in ac 
cordance with the method of Example 5 were 
blown with CO2 at a temperature of 30-50° C. 
until the product showed an acid reaction. Fol 
lowing this CO2 treatment, the product was blown 
With nitrogen for a period of 15 minutes. The 
product thus produced was very viscous, reddish 
brown in color, and did not contain any odor. 
The following properties were determined: 
Acid No-------------------------------- 55.36 
Percent Sulfate ash---------------------- 1794 
The above examples clearly show that it is pos 

sible to treat the salt complex with an acid anhy 
dride gas, and obtain a product which is defi 
nitely acid. Further, treatment with an acid an 
hydride gas to such extent does not change the 
metal content of the salt complex. 
Another Salt complex product which was blown 

With CO2 is given in Example 54 below: 
EXAMPLE 54 

2500 grams of a 30% oil solution of barium 
petroleum sulphonate containing 7.6% sulfate 
ash Were mixed with 45.6 grams of phenol, (ratio 
of equivalents is 3.36) and heated to 95° C. A 
slurry of barium oxide containing 422 grams of 
barium oxide and 1125 ml. of water was added 
to the mixture, with stirring, and held at a tem 
perature of 97-102 C. for a period of one hour. 
The temperature was then slowly raised over a 
period of three hours to 150° C. and maintained 
at that level for an additional period of one hour 
until Substantially all the water was removed. 
The desired Salt complex was separated by filter 
ing and was found to be an oily liquid, brown in 
color, and contained a faint odor. The follow 
ing properties were determined: 

Basic No.----- - - - - - - - - - - - - - - - - - - - - - - - - - --- 60.6 

Percent Sulfate ash----------------------- 22.3 
Metal ratio----------------------------- 3.34 

EXAMPLE 55 
1250 grams of the Salt complex produced in 

accordance with the method given in Example 
54 above were blown with CO2 for approximately 
two hours at a temperature below 60° C., until 
an acid number of 5.0 was obtained. The weight 
of product obtained was 1260 grams. 
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The CO2-salt complex product was then heated 
at a temperature of 190° C. under a Vacuum of 
10 mm., producing a distillate Weighing about 
10 grams. The distillate was then dissolved in 
iso-propyl ether and then dried over SOdium Sul 
phate, filtered and then the Suiphate was re 
moved by evaporation. 5 grams of residue re 
mained. This residue was found to be mostly 
phenol, thus indicating that treatment of the 
salt complex with an acidic material dissociates 
at least a portion of the promoter from Complex 
formation. 

After the distillation step, the following prop 
erties for the salt complex were determined: 
Basic No--------------------------------- 2.96 
Percent sulfate ash---------------------- 22.4 
The percent sulphate ash of the CO2-Salt com 
plex product indicates that little or no metal is 
removed from the complex as a result of the CO2 
treatment and the distillation step to recover the 
promoter. 

EXAMPLE 56 

1440 grams of the salt complex obtained by the 
method given in Example 43 were blown with 
CO2 for about two hours at a temperature of 
30-60° C. until the product showed an acid No. 
of 6. The product thus obtained was then heated 
at a temperature of 200° C. under vacuum of 4 
mm. to recover approximately 15 grams of 
phenol. The residue of the distillation was a 
viscous liquid, light brown in color, and contain 
ing a slight odor. This product possessed the 
following properties: 
Basic No--------------------------------- 1.06 
Percent Sulfate ash----------------------- 22.6 
Here again, it is shown that the treatment of 

the salt complex with an acidic material dis 
sociates the promoter from complex formation 
in the salt. On a quantitative basis, it was de 
termined that approximately 78 of the original 
phenol was still held in complex formation in the 
CO2 treated product. 
The salt complex prepared in accordance with 

Example 57 below was treated with SO2 as shown 
in Example 58 which is also given below. 

EXAMPLE 57 

6000 grams of a 30% solution of barium petro 
leum sulphonate (sulfate ash 7.6%), 348 grams 
of para-tertiary butyl phenol (ratio of equival 
lents is 1.70), and 2915 grams of water were mixed 
and heated to a temperature of 60° C. 1100 
grams of barium oxide were added slowly and 
the temperature of the total mixture was raised 
to 94-98° C. and held there for one hour. The 
temperature of the mixture was then slowly 
raised over a period of 7% hours to about 150 C. 
and held at that level for an additional hour 
until substantially all the water was removed. 
The salt complex obtained is a liquid, brown in 
color, and did not contain any odor. The fol 
lowing properties were determined: 
Basic No.-------------------------------- 82.5 
Percent Sulfate ash----------------------- 26.0 
Metal ratio------------------------------ 4.2 

EXAMPLE 58 

6623 grams of the product produced in accord 
ance with Example 57 were treated with SO2 at 
25-50° C. until 327 grams of the gas Were com 
bined with the salt complex. The product thus 
obtained had a neutralization number or a basic 
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number of 0. The SO2-salt complex product 
was liquid, brown in color, and did not contain 
any odor. 

Ain experiment was conducted in Order to de 
termine whether air, which contains CO2, would 
be effective as an acidic material. The examples 
below illustrate the utility of air for this purpose. 

EXAMPLE 59 

380 lbs. of a 30% solution of barium petroleum 
Sulphonate having a 7.6% sulfate ash, 21.9 lbs. 
Of para-tertiary-butyl phenol and 184 lbs. of 
Water were combined and heated to 51° C. 68lbs. 
of BaO Were then added, and the temperature 
Varied from about 51° C. to 64° C. over a period 
of about 1/2 hours. The temperature was then 
raised to 100° C. and held there for 1 hour. Then 
the temperature was raised to 153° C. over about 
4/2 hours and held at that level for 1 hour. The 
complex was obtained by filtration and was found 
to have the following analysis: 
Basic No.-------------------------------- 805 
Percent Sulfate ash----------------------- 26.0 
Metal ratio------------------------------ 4.2 

EXAMPLE 60 

6000 grams of the product obtained in the 
above example, No. 59, were heated to 175° C. 
and blown with air for a period of about 13% 
hours. The final product contained a basic no. 
of 1.l. and analyzed a 26.4% sulfate ash. It can 
be seen therefore that air can also be classified 
as an acidic material, because it lowered the basic 
no. and did not significantly change the metal 
content. 

In all of the above examples the mahogany 
Soap is referred to as barium petroleum sulpho 
nate, and likewise the mahogany acid is similarly 
designated as petroleum sulphonic acid. 

The oil-soluble barium sulphonates and/or 
Oil-soluble sulphonic acids 

The Oil Soluble barium sulphonates and/or sul 
phonic acids can be of the cyclic or aliphatic 
types. The cyclic compounds include the mono 
or polynuclear aromatic or cycloaliphatic com 
pounds. 
The oil Soluble compounds can be represented 

by the following formulae: 
(Ra-T-(SO3) glab 

II. IR'-(SO3) ald Ma 

In the above formulae, M is either barium or 
hydrogen; T is a cyclic nucleus such as for ex 
ample benzene, naphthalene, anthracene, phe 
nanthrene, diphenylene, thioanthrene, pheno 
thioxine, diphenylene Sulphide, diphenylene 
oxide, diphenyl oxide, diphenyl Sulphide, diphenyl 
amine, cyclohexane, petroleum naphthenes, de 
cahydronaphthalene, cyclopentane, etc.; R is an 
aliphatic group such as alkyl, alkenyl, alkoxy, 
alkoxyalkyl, carboalkoxy-alkyl, etc. groups; ac is 
at least one, and Ra contains a total Of at least 
about 15-18 carbon atoms. R' in Formula II is 
an aliphatic radical containing at least about 
15-18 carbon atoms and M is either barium or 
hydrogen. Examples of types of the R' radical 
are alkyl, alkenyl, alkoxyalkyl, carboalkoxyalkyl, 
etc. Specific examples of R are petrolatum, 
Saturated and unsaturated paraffin Wax, polyole 
fins including poly C3, CA, C5, C6, C7, Cs, etc. olefin 
hydrocarbons. 
The groups T, R, and R' in the above formulae 

75 can also contain other organic or inorganic sub 
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stituents in addition to those enumerated above, 
such as for example, hydroxy, mercapto, halogen, 
nitro, amino, nitroso, carboxy, ester, ether, etc. 
In Formula I, ac, y, 2 and b are at least one, 

and likewise in Formula II, a, b, and d are at 
least one. 
The following are specific examples of oil 

soluble sulphonic acids coming within Formulae 
I and II above, and it is to be understood that 
such examples serve to also illustrate the barium 
salts of the sulphonic acids. In other Words, for 
every sulphonic acid enumerated, it is intended 
that the barium salt thereof is also illustrated. 
Such sulphonic acids are mahogany Sulphonic 

acids; petrolatum Sulphonic acids; mono- and 
poly wax substituted sulphonic and polysulphonic 
acids of e. g.: naphthalene, phenol, diphenyl 
ether, naphthalene disulphide, diphenyl amine, 
thiophene, alpha-chloro-naphthalene, etc.; other 
substituted Sulphonic acids such as cetyl-chloro 
benzene Sulphonic acids, cetyl-phenol mono-Sul 
fide sulphonic acids, cetoxy capryl-benzene sul 
phonic acids, dicetyl-thianthrene disulphonic 
acid, di-lauryl beta-naphthol Sulphonic acids, 
di-capryl nitro-naphthalene sulphonic acids; ali 
phatic sulphonic acids such as paraffin wax sul 
phonic acids, unsaturated paraffin wax sulphonic 
acids, hydroxy substituted paraffin Wax Sulphonic 
acids, tetraisobutylene sulphonic acids, tetra 
amvilene sulphonic acids, chloro substituted pa 
raffin wax sulphonic acids, nitroso paraffin Wax 
sulphonic acids, etc.; cyclo-aliphatic Sulphonic 
acids, such as petroleum naphthene sulphonic 
acids, cetyl-cyclopentyl sulphonic acids, lauryl 
cyclohexyl sulphonic acids, bis (diisobutyl) cyclo 
hexyl Sulphonic acids, mono- or poly Wax substi 
tuted cyclohexyl Sulphonic acids, etc. Additional 
examples of oil soluble sulphonic acids and/or 
barium salts thereof which can be used as start 
ing materials are disclosed in the following U. S. 
patents: 2,174.110: 2.174,506; 2.174,508; 2,193,824; 
2,197,800; 2,202.791; 2.212,786; 2.213,360; 
2,228,598; 2,233,676; 2,239,974; 2,263.312; 
2,276,090; 2.276.097: 2,315.514; 2,319,121; 
2,321,022; 2,333,568; 2.333,788; 2,335,259; 
2,337,552; 2,346,568; 2,366,027; 2,374,193; and 
2,383,319. 
With respect to the sulphonic acids or barium 

salts thereof, it is intended herein to employ the 
terms “petroleum sulphonic acids or barium pe 
troleum sulphonates' to cover all such acids Or 
salts derived from petroleum. 

However, it is to be understood that all the 
sulphonic acids and barium salts enumerated 
above are not equivalent in their ability to con 
plex with unusual amounts of barium inorganic 
compounds, because under certain conditions, 
Some are more effective or desirable than otherS. 

The promoter 
The promoter employed in the process of this 

invention can be the organic compound AH 
Wherein H is hydrogen and A is an anionic Or 
ganic radical and/or the barium salt thereof. 
More particularly, the organic compound AXH 
is employed, wherein A and H are defined as 
given above for the compound AH and X is oxy 
gen or sulfur. Also, the barium salt of AXH can 
be used alone or in admixture With the compound 
AXH. The compounds AH or AXH Should have 
ionization constants measured in water at 25 C. 
greater than about 1X10-10, water solubilities of 
at least about .0005% of 50° C. and saturated 
aqueous solutions of which exhibit a pH not 
greater than seven. 
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Generally, it is found that phenolic compounds, 

ionizable organic nitro compounds, e. g. nitro 
paraffins, lower molecular weight aromatic car 
boxylic acids, lower molecular Weight Organic 
thiophosphoric acids, the lower molecular weight 
Sulphonic acids, hydroxy aromatic compounds, 
lower molecular weight hydroxy aromatic acids, 
etc., are suitable for the purposes of the present 
invention. 
For the purpose of this specification and the 

appended claims, it should be understood that 
the “phenolic compounds' includes those com 
pounds in which a hydroxyl group is directly 
attached to a benzenoid carbon atom, and which 
compounds may or may not contain other sub 
stituent groups. “A phenol' is referred to here 
inafter as a Subclass of phenolic compounds in 
which a single hydroxyl group is directly at 
tached to a benzenoid carbon atom, and which 
compound may or may not contain a hydrocar 
bon group or plurality thereof in addition to Said 
hydroxyl group. To better illustrate the wide 
variety of classes of compounds which can be 
employed in forming a salt complex in accord 
ance with the present invention, specific examples 
are enumerated below. It is to be understood 
that while only the organic compounds AH are 
illustrated, it is intended that the barium salts 
thereof are included as specific examples. 
The promoters found useful as promoters are 

phenol; alkylated phenols such as, for example. 
cresol, xylenol, p-ethyl phenol, di-ethyl phenols. 
n-propyl phenols, di-isopropyl phenols, p-t-bu 
tyl phenol, p-t-amyl phenol, p-cyclopentyl phe 
nol, sec-hexyl phenols, n-heptyl phenols, diiso 
butyl phenols, 3,5,5-trimethyl-n-hexyl phenols, 
n-decyl phenols, cetyl phenols, etc.; aryl Substi 
tuted phenols, e.g. phenyl phenol, diphenylphe 
nol, etc.; polyhydroxy aromatic compounds such 
as allizarin, quinezarin or polyhydroxy benzenes, 
e. g., hydroquinone, catechol, pyrogallol, etc.; 
monohydroxy naphthalenes, e. g. a-naphthol, B 
naphthol, etc.; polyhydroxy naphthalenes, e. g., 
naphthohydroquinone, naphthoresorcinol, etc.; 
the alkylated polyhydroxy aromatic commounds 
Such as orty catechols. mono- (triisobutyl) nyro 
gallols, etc.; substituted phenols such as p-nitro 
phenol, picric acid, o-chlorophenol, t-butyl chlo 
ronhenols, p-nitro-o-chlorophenol, p-amino phe 
nol, etc.; lower molecular weight hvdroxy aro 
matic carboxvlic acids such as salicylic acid, 
chloro - Salicylic acids, di- isopronyl salicylic 
acids, gallic acid. 4-hydroxy-1-namhthoir acid, 
etc.: lower Imolecular weight, aromatic Stirhonic 

5. acids such as p-cresol sulphonic acid, p-t-butyl 
phenol sulphonic acid, beta-naphthol alpha-sul 
phonic acid, etc.; lower molecular weight; aro 
matic acids stich as benzoic acid, p-nitro ben 
Zoic acid, o-chloro benzoic acid, p-toluic acid, 
p-t-butyl benzoic acid, alpha nanthoir acid, etc.; 
lower molecular weight aromatic sulphonic acids 
Such as benzene Sulphonic acid, p-chlorobenzene 
Sulphonic acid, p-nitrobenzene sulphonic acid, 
p-tolyl Sulphonic acid, p-t-butyl benzene, sul 
phonic acid, t-anyl-naphthalene sulphonic acids, 
etc.; lower molecular weight aliphatic sulphonic 
acids such as ethyl sulphonic acid, beta-chloro 
ethyl Sulphonic acid, gamma, nitro propyl sul 
phonic acid, octyl sulphonic acids, chloro-diso 
butyl Sulphonic acids, etc.; nitroparaffins such as 
1-nitro propane, 2-nitro-n-butane, 1-nitro-1-(p- 
disobutylphenoxy) propane, nitro paraffin wax, 
etc.; lower molecular weight thiophosphoric acids, 
e.g., tolyl monothiophosphoric acids, isopropyl 
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phenyl monothiophosphoric acid, diisopropyl di 
thiophosphoric acids, etc. 

Additional examples of lower molecular Weight 
Sulphonic acids and/or corresponding barium 
salts which can be used as promoters are dis 
closed in the following U. S. patents: 2,174,110; 
2,174,111 2,174,492; 2,174,505; 2,174,506; 
2,174.507; 2,174.508; 2,174,509; 2,202.791; 
2,228,598; 2.265,163; 2,276,097; 2,319,121; 
2,321,022; 2,333,788; 2.335,259 and 2,337,552. 

However, it is to be understood that the above 
enumerated promoters are not equivalent, but 
that under certain conditions some are more ef 
fective than others. 

Inorganic barium compounds 
The salt complexes of the present invention 

are formed with an inorganic barium compound 
Wherein the anionic radical, may be for exam 
ple, hydroxyl, oxide, carbonate, bicarbonate, 
sulphide, sulfite, hydrosulphide, halide, hydride, 
amide, basic carbonate, etc. Of the inorganic 
barium compounds, good results are obtained 
with those having a water solubility of at least 
about 0.0003% at 50° C., and preferably at least 
about 0.006%. In a preferred instance, excellent 
results are obtained with the inorganic corn 
pounds of the basic type, that is, those con 
pounds which in saturated aqueous solutions give 
an alkaline reaction, i. e. which have a pH value 
greater than 7. 
To further illustrate the large number and 

variety of classes of inorganic barium compounds 
which can be employed, specific examples there 
of are enumerated below. 
The inorganic barium compounds include for 

example barium oxide, barium hydroxide, barium 
sulfide, barium carbonate, barium bicarbonate, 
barium hydride, barium amide, barium chloride, 
barium bromide, barium nitrate, barium Sulfite, 
barium hydrosulfide, barium borate, etc. The 
corresponding basic salts of the just enumerated 
compounds are also intended. 

Acidic material 

As previously indicated, one form of the proc 
ess of the present invention includes the step 
of treating the immediate product with an acidic 
material, which is defined herein as a material 
which possesses acidic characteristics when 
present in the mass containing the complex. 
This treatment effects the liberation of at least 
a portion of the material previously referred to 
as the promotor. A particularly effective acidic 
material which has been utilized for this purpose 
is carbon dioxide. We are aware of the fact 
that Mertes in his Patent No. 2,501.731 Sug 
gested transforming a sodium hydroxide-calcium 
sulphonate complex into the sodium carbonate 
calcium sulphonate complex or the correspond 
ing bicarbonate complex by blowing the hy 
droxide complex with carbon dioxide at elevated 
temperatures. 
In our process, the step of treating with an 

acidic material such as CO2 or air has the 
effect of liberating from the immediate complex 
product formed at least a portion of the promoter 
used. Thus the presence in the immediate Con" 
plex product of the promoter material, in Con 
bined form, clearly distinguishes the immediate 
product from any organic metal complex type 
material heretofore produced. Moreover, the 
nature of the product formed by regenerating 
from the immediate product at least a portion 
of the promoter material leaves that product 
with a composition which is quite different from 
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the other prior art organic metal complexes 
previously produced. It is recognized that in 
accordance with the present invention, the 
promoter in the form of a barium Salt can be 
used; however, notwithstanding, upon treating 
the complex with an acidic material, the salt 
used as a promoter is freed from association in 
the complex as the metal-free promoter and 
not the barium Salt. 

For the purpose, that is, of releasing the 
promoter from the complex, an important 
feature or characteristic of the acidic material 
is that it must, When present in the maSS Con 
taining the complex, possess an ionization con 
Stant greater then the Organic compound used 
as the promoter. Thus for the purpose of this 
Specification and the appended claims, it is to 
be understood that the acidic material can be 
either a liquid, gas or Solid prior to being in 
corporated in the mass which contains the salt 
Complex. 
The acidic material usually employed is a 

liquid or a gas. The liquids can include the 
Strong or weak acids, Such as for example hy 
drochloric, sulphuric, nitric, carbonic acid, etc.; 
where as the gas is for the most part an an 
hydride of an acid or an 'acid anhydride gas.' 
The following are additional specific exampleS 

of acidic materials, viz.: HCl, SO2, SO3, CO2, air 
(considered acidic because of CO2 content), 
NO2, H2S, N2O3, PCl3, SOC2, ClO2, H2Se, BF3, 
CS2, COS, etc. 

It is to be understood, however, that all the 
acidic materials are not equivalent, but that 
under certain conditions, some are more ef 
fective or desirable than others. 

Process conditions 

The salt complex of the present invention is 
prepared by combining the aforementioned corn 
pounds in the presence of Water. The Water can 
be present as a result of addition thereof to the 
mixture, or liberated from either the essential 
components or other additionally present COIn 
pounds, as a result of being Subjected to heat. 
However, it is preferred to add water to the 
mixture to effect salt complex formation. It 
has been found that the metal complex can 
be prepared when using small quantities of 
Water, such as about 1 mole of water per mole 
of inorganic barium compound. However, Ore 
usually about 5 to 50 moles of water per mole of 
inorganic barium compound are used, and pref 
erably about 15 to 30 noles per mole. 

Generally, the complex obtained from using 
the inorganic barium compound, the oil-Soluble 
sulphonic acid and/or the barium salt thereof, 
and the promoter, is prepared by heating the 
components in the presence of Water at a Super 
atmospheric temperature while insuring thor 
ough mixing, and then still further heating said 
mixture to Substantially remove all of the Water. 
At least five methods are available by which the 
complex can be formed, namely: 

(a) The promoter is added to the oil-Soluble 
normal Salt of sulphonic acid, followed by an 
addition of an aqueous Solution or suspension 
of the inorganic barium compound thereto, the 
mixture is held at a Superatmospheric tempera 
ture for a reasonable length of time while ef 
fecting thorough mixing, and then the total mix 
ture is further heated to remove Substantially all 
the water; 

(b) The inorganic barium compound in a dry 
state is added to a mixture of Sulphonic acid O' 
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normal sulphonate, promoter and water, heat 
ing while insuring thorough mixing and then 
further heating to remove substantially all of 
the water; 

(c) The acid of the desired sulphonate is 
mixed with the promoter, then an aqueous so 
lution or suspension of the inorganic barium 
compound is added thereto, the mixture is heat 
ed and agitated at a superatmospheric tempera 
ture for a time sufficient to insure thorough mix 
ing and followed by subjecting the total mixture 
to dehydration conditions in order to remove sub 
stantially all of the water; 

(d) In all of the methods described herein, the 
mixture containing the complex product is treat 
ed with an acidic material.just prior to filtering, 
and then the desired complex is separated from 
other uncombined materials; and 

(e) The sediment formed from any of the 
aforementioned methods can be employed either 
alone or with additional promoter in any of the 
three methods given above. 
In all of the methods described above for pre 

paring the salt complex, the step of removing 
substantially all of the water is accomplished at 
a temperature not substantially in excess of 350 
C., preferably about 110° to 200°C. The tech 
nique employed to remove the Water includes for 
example a conventional flash stripping Opera 
tion, which involves passing the material in a 
thin film state over a large heated area of glass, 
ceramic or metal; heating under subatmospheric 
pressures; as well as heating under either atmos 
pheric or Superatmospheric pressure. It can 
therefore be seen that the temperature as Well 
as the time for effecting Substantial removal of 
water will vary considerably, depending on the 
technique employed therefor. Generally, the 
times required to effect substantial removal of 
water, when employing drying other than "flash 
techniques, is about 15 minutes or less, and 
can be as high as 10-5 hours. Usually, however, 
it is most convenient to employ atmospheric 
pressure for Such an Operation, and consequently 
it requires about 1 to 5 hours to remove substan 
tially all of the Water. At a later stage of the 
process, the acidic material when used in gaseous 
form may be used to remove the last portion of 
Water. 

For the purposes of this specification and the 
appended claims, the relative chemical equiva 
lents of oil Soluble Sulphonic acid and/or barium 
salt thereof and promoter is expressed as the 
"ratio of equivalents' of the former to the latter. 
In accordance therewith, the ratio of equivalents 
-Of oil Soluble Sulphonic acid and/or barium salt 
thereof to promoter is from about 1 to 10 to 
about 10 to 1, preferably from about 3 to 2 to 
about 7 to 2. 
The amount of inorganic barium compound 

employed, generally, will be sufficient to have 
present in the total mass at least more than 
about one equivalent of barium regardless of how 
combined, per equivalent of oil soluble Sulphonic 
acid and/or barium Salt thereof plus promoter. 
In other words, the amount of inorganic barium 
compound employed must be such that there is 
more than enough to theoretically form merely 
a normal salt of oil Soluble sulphonic acid and 
a barium Salt of the promoter. Thus, for the 
purposes of this specification and the appended. 
claims, the amount of inorganic barium com 
pound employed Will be expressed as in an 
amount Such that there are present in the mass 
Substantially more...than one-equivalent of bari 

30 
um, including the barium which is present in the 
form of the salt of the oil soluble sulphonic acid 
and/or the Organic compound AH used as a pro 
moter per equivalent of oil soluble sulphonic acid 
and/or barium salt thereof plus the promoter. 
AS mentioned above, the metal content of the 

complex can be significantly increased by treat 
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ing the mixture with an acidic material prior to 
filtering same to recover the desired product or 
salt complex. In general, about 0.5 to 20% of the 
acidic material, based on the weight of the total 
maSS, is employed at a temperature not substan 
tially in excess of 350° C., more usually about 25 
to 250 C., and preferably 50° to 170° C., and for 
a period of about 0.25 to 30 hours. The time of 
treatment varies considerably depending on the 
results desired and the type of acidic material 
employed. Treatment with an acidic anhydride 
gas may be accelerated by superatmospheric 
preSSure. 
AS indicated hereinabove, treatment of the sep 

arated Salt complex product with an acidic ma 
terial is done in instances where it is desirable to 
lower the basic number of the salt complex 
and/or partially or substantially completely re 
cover the promoter. This treatment is effected 
at a temperature of about 25 to 250° C., prefer 
ably about 50 to 170° C., and by usually employ 
ing about 0.5 to 20% of acidic material, based on 
the weight of salt complex. The time of treat 
ment With the acidic material can vary consider 
ably, depending on the desired result. As would 
be expected, short periods of treatment will cause 
Only partial liberation or release of the promoter 
Or Small decreases in the basic number of the 
Salt complex. However, in general, periods of 
treatment Will range from about 0.25 to 30 hours. 

In most cases, and particularly where it is de 
sired to recover the promoter, the amount of 
acidic material used should be at least equivalent 
to the amount of metal present as the salt of the 
ionizable form of promoter. 
When it is desired to produce a product hav 

ing Substantially neutral reaction, the amount of 
acidic material used should be at least equivalent 
to the total metal in excess of that present as 
the normal Salt of the oil soluble organic acid. 
AS indicated above, in order to facilitate an 

understanding of the amount of metal which can 
be present in the Salt complex, the “metal ratio' 
is defined as the ratio of the total metal in the 
Salt complex to the amount of metal which is in 
the form of a normal salt of the oil-soluble sul 
phonic acid. In accordance therewith, the salt 
complex formed with the oil-soluble sulphonic 
acid and/or barium salt thereof, the promoter 
and the inorganic barium compound include 
metal ratios greater than 1 and up to about 10 or 
more. As for the complex which is treated with 
an acidic material, the metal content is substan 
tially the same as in the complex prior to treat 
ing. Consequently, the same metal ratio as giv 
en above Will apply to such treated products. In 
those instances where the salt complex is treat 
ed with an acidic material and the ionizable or 
ganic compound is removed from the resultant 
product by distillation or otherwise, it is found 
that the metal ratios will be substantially the 
Same as in the Salt complex before treating with 
the. acidic material. 

By reason of the high metal ratio of the com 
plexes produced in accordance with this inven 
tion, the following theories are suggested as a 
possible explanation of how the metal is com 

75 bined. It is to be understood, however, that such 
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theories are advanced for the purpose of offering 
explanations, and are not to be construed as 
limitations on the scope of the present inven 
tion. 
In the following equations, AXH represents a 

promoter in which His an ionizable hydrogen and 
M. represents a divalent metal. Assuming that 
the promoter may act as a catalyzer for the for 
mation of inorganic polymeric configurations, viz. 
(-M -O-)H, Which are bonded to the acid 
group, (e. g. the Sulphonate radical in the pre 
ferred instance), the possible reactions that may 
occur with the Sulphonate radical are: 
(1) 2RSOH- M(OH)2 - (RSO3)M - 2EO 
(2) (RSOs) M--M(OH)2 - 2RSO 3M-OH 
(2.a) RSO3M-OH -- AXH - RSO 3M-XA -- HO 
(3) AX 
RSOM-OH -- M(OH)2 - RSO 3M-O-M-OH -- H2O ) Catalyst 
(3.a. 
RSOM-O-M-OH -- AXH - RSO:M-O-M-XA -- EO 
(4) AXE 
RSO-M-O-M-O EI -- M(OH) - Catalyst 

RSO3-M-O-M-O-MOH -- O 
4a) 
SO3M-O-M-O-MO-AX - 

RSO 3M-O-M-O-MXA-IO 
2AXEI - M(OH) - (AX}M (peptized into end product). 

The resultant complex, according to the above 
theory, can be a complex mixture of all the poten 
tial products listed above. It is apparent that 
high metal ratios are possible under this theory. 
Another theory is based upon an electronic in 

terpretation. For example, in the case of the neu 
tral sulphonate, the charges are distributed as 

(5) 

follows: 
O 

R-(-)-0-1 
()- 

The electron octets around the tWO OXygen 
atoms which are not attached to a metal aton 
give to each of these atoms a unit negative charge, 
thus leaving the sulfur aton with a double posi 
tive charge. 
When the sulphonate, excess ingrganic metal 

compound, promoter and water are reacted a C 
cording to the present invention, a basic promoter 
salt, AX-M-OH is presumed to be formed. This 
normally oil-insoluble salt dissolves in the reac 
tion mixture because of the electronic attracting 
force known as a hydrogen bonding. Structurally 
this can be shown as: 
C 

R-(-)-o-M -- AX-M-OH --> 
2 

(a) O 

R- +)-O-M 
2 

. . . . . . .O-M-XA 
and 

b-.. 
Structure (a) would have a metal ratio of 3.0, and 
structure (b) would have a metal ratio of 5.0. 
Cornbinations of neutral Sulphonate and One or 
both structures would explain the whole number 
and fractions of metal ratios which are obtained 
in actual practice. 

After the structure (a) and (b) are formed, if 
hydroxyl ions are present in the reaction mass 
the following reactions may take place: 

() . . . . O-M-XA 

. . . . O-M-XA. 
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O 

Structure (a) -- OH- - n-i-o-y 
2 

O. . . . . . . O-M-OH 

-- AX 

O . . . . . . . O-M-O 

Structure (5) -- 2 OH- --> R-(-)-o-M - 2AX 
2 

O. . . . . . . O-M-OE 

The AX ions may then react with MCOH)2 to 
produce more AX-M-OH, and the latter Would 
in turn lead to the formation of additional 
amounts of structures (d) and (b). The cycie 
may occur repeatedly, 
According to this electronic explanation, the 

AX residue of the basic promoter salt m 

AX-M-OH 

appears to function as a carrier for the M(OH)2, 
and thus facilitating the communicating of the 
M(OH)2 into close positions with the negatively 
charged oxygen atoms of the Sulphonate radical. 

Having thus described the present invention by 
furnishing specific examples thereof, it is to be 
understood that no undue limitations or restric 
tions are to be imposed by reason thereof, but 
that the Scope of this invention is defined by the 
appended claims. 
The Salt complexes produced in accordance with 

the present invention can be employed in lubri 
cants including oils and greases, and for such 
purposes as in Crankcases, transmissions, gears, 
etc., as well as in torque converter oils. Other 
Suitable uses for such complexes are in asphalt 
emulsions, insecticidal compositions, fire-proofing 
agentS in plasticizers and plastics, paint driers, 
rust inhibiting compositions, pesticides, foaming 
Compositions, cutting oils, metal drawing com 
positions, flushing oils, textile treatment composi 
tions, tanning compositions, metal cleaning com 
positions, emulsifying agents, antiseptic cleans 
ing compositions, penetrating agents, gum solvent 
compositions, fat Splitting agents, bonding agents 
for ceramics and asbestos, asphalt improving 
agents, flotation agents, improving agents for hy. 
drocarbon fuels such as, e. g., gasoline and fuel 
oil, etc. 
More particularly, the complexes of this inven 

tion are especially adapted for the preparation of 
lubricants, paint driers and plastics, especially 
the halogen bearing plastics. In these respects, 
the Salt complex can be employed in the follow 
ing concentrations based upon the weight of the 
total composition. 

Broad Usti Preferred 
range range large 

Percent Percent Percent 
Lubricants 1 - - - - - - - - - - - - - - - - - - 0-20 0, 2-5 0.5-0 

Stabilizing agent for plastics. 0.05- 5 0.- 3 0.2- 2 
Paint Drier------------------- 0.2-25 0.5-20 10-5 

To better appreciate the wide variety of uses 
to which the Salt complexes of this invention are 
adapted, the following specific examples are 
given: 

s Per cent by 
Use in a lubricant: Weight 

SAE 30 motor oil-------------------- 96.O 
Product of Example 36--------------- 3.0 
P2S5 treated turpentine-------------- 0.25 
Barium di-lauryl dithiophosphate--- 0.75 
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Use as a stabilizing agent for halogen-bear 
ing plastics: 

Poly-vinyl chloride -----------------. 70.0 
Di-Octyl phthalate ------------------ 28.75 
Product of Example 14--------------- 25 

Use as a paint drier: 
Titanium-base house paint.---------- 97.0 
Product of Example 19.--------------- 3.0 

Other nodes of applying the principle of the 
invention may be enployed, change being made 
as regards the details described, provided the fea 
tures stated in any of the following clains, or the 
equivalent of such be employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: 
1. A process which comprises preparing and 

mixing a mass in which, at 50° C., at least 50% 
of the components are in the liquid state, and in 
which mass the active components consist of: 
A. An Organic COnpound Selected from the claSS 

consisting of oil-soluble organic sulphonic acid 
compounds having a total of at least 18 carbon 
atoms and the barium salts thereof; 

B. An organic compound Selected from the caSS 
consisting of phenolic organic compounds and 
the barium salts thereof, said organic Compound 
having: 

(a) An ionization constant in water of at 
east about 1x10-10 at about 25 C.; 

; (b) A water solubility at 50° C. of at least 
, about 0.0005%; and 
(c) In saturated aqueous solutions at about 
25°C. a pH of less than 7; 

the relative amounts of A and Biused being in the 
range of from about one equivalent of Ato about 
10 equivalents of B to about 10 equivalents of A 
to about one equivalent of B; 
C. An inorganic barium compound; 

(1) Which is water-soluble at a temperature 
of 50° C. to the extent of at least about 
0.0003%; 

(2) In an amount such that there are preS 
ent in the mass substantially more than 1 
equivalent of barium, including the barium 
present in the remaining components, per 
equivalent of A plus B; and 

D. Water, in an amount equal to at least about 
one mole per mole of C; 

maintaining the mass at a temperature and for 
a period of time sufficient to drive off substantial 
ly all free water and water of hydration which 
may be present, and form the organic barium 
complex; and then treating the organic barium 
complex with carbon dioxide in amounts Sufi 
cient to liberate a substantial proportion of Said 
organic compound of component B. 

2. A process in accordance with claim 1 chair 
acterized further in that the organic Sulphonic 
acid compound which is component A is an oil 
soluble organic sulphonic acid. 

3. A process in accordance with claim chair 
acterized further in that the organic Sulphonic 
acid compound which is component A is an oil 
soluble cyclic Sulphonic acid. 

4. A process in accordance with claim l chair 
acterized further in that the organic Sulphonic 
acid compound which is component A is an oil 
soluble aromatic sulphonic acid. 

5. A process in accordance with claim 1 char'- 
acterized further in that the organic Sulphonic 
acid compound which is component A is an oil 
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soluble aliphatic substituted single ring aromatic 
Sulphonic acid. 

6. A process in accordance. With clai 1 chair 
acterized further in that the organic sulphonic 
acid compound Which is component A is an oil 
Solubie alkyl. Substituted benzene ring. Sulphonic 
acid containing at least 15 alkyl carbon atoms. 

7. A process in accordance with claim char 
acterized further in that the organic sulphonic 
acid compouild which is component, A is an oil 
Soluble hydroxy substituted single ring aromatic 
Sulphonic acid. - 

8. A proceSS in accordance with claim chair 
acterized further in that the organic sulphonic 
acid compound which is component A is an oil 
Soltible Wax phenol. Sulphonic acid. 

9. A progess in accordance with claim 1 char 
acterized further in that the organic sulphonic 
acid compound which is component.A. is an oil 
Soluble cycloaliphatic sulphonic acid. 

i0. A process in accordance with claim 1 chair 
acterized further in that the organic sulphonic 
acid COn 1 pound which is component A is an oil 
Soluble mahogany acid. 

11. A process in accordance with claim 1-chair 
acterized further in that the organic sulphonic 
acid compound which is component A is an oil 
Soluble aliphatic sulphonic acid. 

12. A proceSS in accordance with claim 1 chair 
acterized further in that the organic sulphonic 
acid compound which is component A is an oil 
Soltige Straight-chain -acyclic sulphonic acid. 

13. A process in accordance with claim 1 char 
acterized further in that the organic sulphonic 
acid compound which is component A is an oil 
Soluble chlorinated paraffin wax sulphonic acid. 

14. A process in accordance with claim 1 chair 
acterized further in that the organic sulphonic 
acid compound which is component A is an oil 
Soluble branched chain acyclic sulphonic acid. 

15. A process in accordance with claim 1 char 
acterized further in that the organic sulphonic 
acid compound which is component A is an oil 
Soluble chlor-White oil sulphonic acid. 

16. A process in accordance with claim 1 char 
acterized further in that the organic compound 
which is component B is a phenolic organic com 
pound. 

17. A process in accordance with claim 1 char 
acterized further in that the organic compound 
Which is component B is phenol. 

18. A process in accordance with claim 1 char 
acterized further in that the organic compound 
which is component B is a not more than 16 car 
bon hydrocarbon substituted phenolic organic 
COmpound. 

19. A process in accordance with claim 1 char 
acterized further in that the organic compound 
Which is component B is a lower alkyl substituted 
phenolic organic compound. 

20. A process in accordance with claim 1 char 
acterized further in that the organic compound 
which is component B is diisobutyl phenol. 

21. A process in accordance with claim 1 chair 
acterized further in that the organic compound 
which is component B is tertiary butyl phenol. 

22. A process in accordance with claim 1 char 
acterized further in that the organic compound 
which is component B is a barium salt of a 
phenolic organic compound. 

23. A process in accordance with claim 1 chair 
acterized further in that the organic compound 
Which is component B is a barium salt of a not 
more than 16 carbon hydrocarbon Substituted 
phenolic organic compound. 
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24. A process in accordance with claim 1 chair 
acterized further in that the organic compound 
which is component B is a barium salt of a lower 
alkyl Substituted phenolic organic compound. 

25. A process in accordance with claim 1 char 
acterized further in that the organic compound 
which is component B is the barium salt of di 
isobutyl phenoi. 

26. A process in accordance with claim 1 char 
acterized further in that the organic compound of 
component B is a non-metal inorganic substituted 
phenol. 

27. A process in accordance with claim 1 char 
acterized further in that the organic compound 
of component B is tertiary-butyl chloro phenol. 

28. A process in accordance with claim 1 char 
acterized further in that the organic Sulphonic 
acid compound of component A is petroleum 
naphthene Sulphonic acid. 

29. A process in accordance with claim 1 chair 
acterized further in that the organic Sulphonic 
acid compound of component A is a wax phenol 
Sulphonic acid, and the organic compound of 
component B is phenol. 

30. A process in accordance with claim 1 char 
acterized further in that the organic sulphonic 
acid compound of component A is mahogany acid, 
and the organic compound of component B is di 
isobutyl phenol. 

31. A process in accordance with claim 1 chair 
acterized further in that the organic Sulphonic 
acid compound of component A is chlorinated 
paraffin wax Sulphonic acid, and the organic 
compound of Component B is tertiary butyl 
phenol, 

32. A process in accordance with claim 1 char 
acterized further in that the organic sulphonic 
acid compound of component A is chlor-White 
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oil sulphonic acid, and the organic compound of 
component B is the barium salt of diisobutyl 
phenol. 

33. A process in accordance with claim 1 chair 
acterized further in that the organic sulphonic 
acid compound of component A is petroleum 
naphthene Sulphonic acid, and the organic com 
pound of component B is tertiary butyl chloro 
phenol. 

34. As a new composition of matter, an oil 
soluble reaction product produced by the process 
of claim 1, which is substantially free of a Salt 
of said low molecular weight organic compound 
of component B. : 

35. As a new composition, the oil-soluble re 
action product mass produced by the process of 
claim 1, which includes as a component thereof 
a substantial proportion of the metal-free, low 
molecular weight organic salt-forming compound 
of component B liberated from said organic 
alkaline-earth metal complex. 

PETER A. ASSEFF, 
THOMAS W. MASTN. 
ATAN RHODES. 
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