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@ Process for preparing overbased oil soluble magnesium saltts and products obtained.

@ A process for preparing an over-based, oil-soluble mag-
nesium salt of a sulphonic acid comprises contacting an acidic
gas in the presence of a8 promoter system with a mixture of an
oil-sotuble magnesium salt of a suiphonic acid, a light mag-
nesium oxide and an inert diluent. The promoter system
comprises (1) a carboxyliccompound selected from the group
of compounds consisting of lower carboxylic acids, lower
carboxylic anhydrides, substituted iower carboxylic acids,
and metal salts and esters of lower carboxylic acids, (2) water,
and optionally (3) 8 lower alkano! or lower alkoxy alkanol. The
reaction is carried out at & temperature ranging from approx-
imately 10°C (50°F) up to refiux temperature of the mixture.
The volatile components are stripped from the reaction mix-
ture after absorption of the acidic gas is at a desired level to
pive an over-based, oil-soluble magnewium salt of the sul-
phonic acid.
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oil-soluble magnesium salts. cze iront pege

———

This invention relates to over-based, oil-soluble magnesium
salts of sulphonic acids having metal ratios ranging from
approximately 10 up to approximately 40 and processes for

preparing such over-based magnesium salts of sulphonic
ecids. '

Over-based, oil=-soluble magnesium salts of sulphonic acids
are used &s additives in oil-based compositions, such &s
lubricants, greases, fuels, and the like. ' They function as
detergents and acid neutralizers, thereby reducing wear and
corrosion and extending the engine life.

Highly basic magnesium salts of & sulphonic acid having a
metal ratio of equivalents of magnesium to equivalents of
sulphonic acid ranging from 10 up to 40 or more, particu-
larly the higher metal ratios of 20 to 40 have been diffi-
cult to prepare in a one-step operation using MgO as a Mg
source. In systems previously described, either insuffi-
cient magnesium was dispersed or an unfiltered product
resulted.

It has been discovered that over-based magnesium sulphon-
ates may be prepared in a one-step operation by using a
reaction promoter system comprising (1) a carboxylic
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compound selected from the group of compounds consisting of
lower carboxylic acids, lower carboxylic anhydrides, substi-
tuted lower carboxylic acids, metal salts and esters of
lower carboxylic acids and mixtures thereof, all having from
1 to 5 carbon atome; (2) water and optionally (3) an alcohol
selected from the group of compounds consisting of lower
alkanols, lower alkoxy alkanols and mixtures thereof, &ll
having from 1 to 5 carbon atoms. Such @ promoter system
gives a high quality over-based magnesium sulphonateihaving
very high metal ratios which is suitable for use in various
types of oil-based compositions.

It is therefore an object of the invention to provide a
process for manufacturing oil-soluble, over-based magnesium
salts of sulphonic acids having metel ratios ranging from
approximately 10 and upwards to approximately 40 or more
where the product is prepared in a one-step operation of
contacting the reaction mixture with an acidic gas. -

It is & further object of the inwvention to provide & reasc-
tion promoter system for use in processes for manufecturing
0il-so0luble, over-based magnesium salts of sulphonic acids
having metal ratios of 10 up to 40 or more.

It is another object of the invention to provide & process
for preparing a magnesium salt of a sulphonic acid having
very high metal ratios wherein over-basing of the sulphonic
acid is accomplished by using & promoter system in combina-
tion with a light form of magnesium oxide.

This invention provides a reaction promoter system for use
in the manufacture of an over-based, oil-soluble magnesium
salt of a sulphonic acid having metal ratios of from approx-
imately 10 up to approximately 40 or more, in a one-step
operation of contacting an acidic gas with & mixture con-
taining the sulphonic acid to be over-based.

According to the present invention there ié provided a pro-
cess for preparing an over-based oil soluble magnesium salt
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of & sulphonic acid having & metzl ratio of equivalents of
magmeeiuxm to equivalenis of sulphonic acid of from approxi-
mately 1C to epproximately 40; comprising contascting an
acidic gas with a mixture comprising:

(2) en oil-soluble maegnesium salt of a sulphonic acig,

(b) dfrom approximately 10 equivalents up to approxi-
mately 40 eguivalents of a light magnesiumr oxide per eguiv- .
alent of sulphonic acig,

(¢c) & promoter system comprising:

(1) from approximately 0.5 to approximestely 5
equivelents of an esséntially oil~insoluble cerboxylic com-
pouné¢ per equivelent of eulphonic acid, ssid compound being
selected from the group of compoundés consisting of lower
cerboxvlic acids, lower carboxylic anhydrides, substituted
lower carboxylic acids, and mixtures thereof, 211 having
fror 1 to 5 carbon &toms,

(2) from approximately 2 to approximately 30
equivalents of water per eguivalent of sulphoniec eacid, and

(%) from O to approximately %5 eguivalents of an
alcohol per equivalent of sulphonic acid, said alcohol being
selected from the group of components consisting'of lower
alkanols, lower alkoxy alkanols and mixtures thereof, all
having from 1 to 5 carbon atoms, and

(8) an inert solvent for lowering the viscosity of said
mixture to facilitate mixing;

said contacting being conducted at a temperature
ranging from approximately 10°¢ (50°F) up to reflux temper-
ature of said mixture and the volatile components being
stripped from the reaction mixture after absorption of the
acidic gas by the reaction mixture is at & desired level to -
give an over-based, oil-soluble magnesium salt of & sul-
phonic acid.

The reaction mixture may be filtered either before or affer
the stripping of the volatile components to give the product
in solution or in concentrated form.

ALdditional water and/or elcohol may be edded continuously
or portion-wise to the reaction mixture during the time



10

15

20

25

30

35

-4 - NG11069

that the acidic gas is contacted with the mixture. The
amount of water used in total should not exceed 30 equiva-
lents per equivalent of sulphonic acid and the total eiount

of alcohol used should not exceed 35 equivalents per :riiva-

lent of sulphonic acid.

The aforementioned, and other objects, advantages a;. fea-

tures of the invention will become apparent in the f£H)llowing

detailed discussion of preferred embouiments accordiig to
this invention. It is understood that the followin, pre-
ferred embodiments are not to be interpreted as limiing
the scope of the invention.

Promoter System
The essentially oil-insoluble carboxylic compound i repre-
sented by the formula:

XCOo0Y

wherein X is H, -CHZOH, -CH201, -CHZBr, -CH2000H5,1 or
RRH, and Y is H, R, or M, where R is an alkyl radi:zl of
from 1 to 4 carbon atoms, the sum of all the carbo &toms
in the R radicals not exceeding 5, and Mn is an a’yali or

42

alkaline earth metal atom wherein n is an integes 9f 1 or 2. ;.

vpeferred oil-insoluble carboxylic compounds of ‘his inven-
tion are acetic acid, propionic acid, butanoic.-cid, gly-
cine, chloroacetic acid, bromoacetic acid, glyolic acid,
ethyl acetoacetate, sodium acetate, calcium getate, and

5

r s
-

magnesium acetate. These compounds may be ved indiVidually'%

or in combination with one another where tn amount of this
promoter ranges from .5 up to 5 equivalent Per equivalent
of oil-soluble sulphonic acid. Preferabl: the amount '
ranges from 0.7 to 1.3 equivalents. It 8 been found in
most instances that if over 5 equivalea of the premoter
are used, the reaction mixture becomes €Ty viscous and ~ -«

although a product is obtained, the vicoslty of the mixturef%
makes the isolation of the product ad the introduction of

acidic gas into the mixture during he latter part of the
process difficult. : :

M
v
£

r.
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The initiel reaciion mixture should have et least 2 equiva-
lents of waler per equivalent of sulphonic acid. The mix-
ture mey have up to 15 equivalents of water where the
preferred renge in the initial mixture is from 2 to 8
equivalente of water per equivalent of sulphonic acid.

Although the mechanism of the reaction is not fully under-
stood, it is theorised that the presence of water in the
reaction mixture initiates absorption of the acidic gas by
the reaction mixture. There is, however, a competing reac-
tion for the water in the formation of hydroxidee of the
magnesium oxide. It is therefore preferred to minimise the
reaction of water with the magnesium oxide by carrying out
additions of small amounts of water to the reaction mixture
during the time that the acidic gas is contacted with the
reaction mixture so as to ensure that water is avzilable in
the system to promote the absorption of the acidic gas. The
amount of water used determines to a2 certain extent the
value of the metal ratio in that higher smounts of water
used gives & higher metzl ratio; however, with higher
amounts of water, there is usually & resultant haziness in
the product. On the other hand, a deficiency of water
causes higher viscosity in the reaction mixture and a lower
metal ratio. '

The total amount of water added to the mixture over the
entire reaction time should not exceed 30 eguivalents per
equivalent of oil-soluble sulphonic acid used. The optimum
emount of water to be used is determined by the amount of
magnesium oxide used and the metal ratio desired because'a
larger amount of water results in a product having & higher
metal ratio. Depending upon the ené use of the product, it
may be acceptable for the product to be hazy if used, for
example, in bunker fuel oils and the like; however, higher
clarity products are required in lubricating oils.

The alcohols used in this process include lower aliphatic
alkeanols, alkoxy alkanols, and mixtures thereof, where the
number of carbon atoms does not exceed 5. Examples of the
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alcohols incluie methannl, ethanol, isopropanol, n-propanol,
butanol, and pentanol. The preferred alcohol is methanol
because of the low cost and ease of removal from the reac-
tion mixture. Examples of the alkoxy alkanols include
methoxy ethanol and ethoxy ethanol.

In order to inltiate absorption of the acidic gas in the
reaction mixture, it is not necessary to have an alcohol
present in the initial mixture. It is believed, however,
that the primary function of the alcohol is to promote the
stability of the colloidal dispersion of magnesium salts in
the oil. To this end there may be none or & small amount of
alcohol in the initial reaction mixture and duriag the con-
tacting with the acidic gas further amounts of alcohol are
added either separately or in combination with the addition
of water. It has been found that lover metal ratios result
if the total amount of alcohol to be added exceeds 35 equiv-
alents per equivalent of sulphonic acid. The preferred
amount tec be used ranges from 4 to 20 equivalents per equiv-
alent of sulphonic acid.

Sulphonic Acids
The sulphonic acids to be used in this process are those
which are widely known by those skilled in the art as oil=-
soluble sulphonic acids. Such compounds may be derived from
natural petroleum fractions or various synthetically pre-
pared sulphonated compounds. Typical oil-soluble sulphonic
acids which may be used include: ,
alkane sulphonic acids, eromatic sulphonic acids,
alkaryl sulphonic acids, aralkyl sulphonic acids,
petroleum sulphonic acids such as mahogany sulphonic
acid, petroleum sulphonic acid, paraffin wax sulphonic
acid, petroleum naphthene sulphonic acid, polyalkylated
sulphonic acid, and other types of sulphcnic acids which
may be obtained by fuming sulphuric acid treatment of
petroleum fractions. .
It is understoecd, of course, that mixtures of the sulphonic
acids may be used in preparing an over-based magneaium gﬁg
sulphonate. Tl
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The process according to this invention is operative with
low sulphonate concentratione which thereby allows the use
of oil-based feed stock compositions containing as little

ag 10% by weight of pagnesium sulphonzate without further
concentration of the oil-based stock.

Lcidic Gas
As is appreciated by those skilled in the art, various types
of acidic gases may be used in over-basing magnesium sul-
phonates. The preferred acidic gases are carbon dioxide,
sulphur dioxide, nitrogen dioxide, and hydrogen sulphide.
These gases ere bubbled through the reaction mixture es it
is being mixed so that the selected ges or gases become in-
timately mixed and in contact with the components of the
reaction mixture.

The temperatures at which the contacting of the gas with the
reaction mixture according to a preferred embodiment may
vary from 10 to 93.3°C (50 to 200°F), although preferably
within the #48.9 to 76.7°C (120 to 170°F) range.

Magnesium Oxide
The type of magnesium oxide used in a preferred embodiment
of the process is the light or active form. Such megnesium
oxides are so0ld under the Trade Marks: MAGNESITE, available
from Martin Marietta Chemicals, Hunt Valley, Maryland;
MICHIGAN No. 3%, MICHIGAN No. 15, MICHIGAN No. 340, available
from Michigan Chemical Corporation, Chicago, Illinois; DOW
1-2, DOW C-1, available from Dow Chemical Co., Midland,
Michigen; ELASTOMAG 170, and ELASTOMAG 20, available from
Morton Chemical Co., Chicago, Illinois; MAGLITE Y, available
from Whittacker, Clerk and Daniels, South Plainfield, New
York; LYCAL 93/711, and LYCAL 96/575 available from Pigment
and Chemicals, Toronto, Canadaj; and MAGOX PRENIUN, available
from Basic Chemical, Cleveland, Ohio. The amount of magne-
sium oxide used is dependent upon the metal ratio desired in
the final product. The metal ratio is the ratio of the num-
ber of equivalents of magneéiﬁm in the over-based compound
to the equivalents of sulphonic acid in the over-based
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compound. Therefore, to obtain a metal ratio of, for
example, %0, there must be at least thirty equivalents of
magnesium oxide per equivelent of sulphonic acid in the
initial reaction mixture. It is apparent that when the re-
action is carried out under less favourable conditions at
lower efficiencies, an excess of magnesium oxide beyond that -
determined by the metal ratio should be used to ensure
sufficient incorporation of magnesium with the structure of
the over-based magnesium salt of the sulphonic acid.

Inert Diluents

Several different types of volatile and non-volatile dilu-
ents may be used in this process. The non-volatile diluents
are generally mineral or synthetic lubricating oils, such as
lubricating oils having a viscosity around 100 SUS at,37.8°c,.
(100°F) or higher. The volatile diluents which are inert toli
the reaction are preferably hydrocarbons with boiling points'f
ranging from 65.6 to 148.9°C (150 to 300°F). These can be
aliphatic, aromatic, or a mixture of both types of solvents.
For example, naptha is a particularly useful diluent. Other -
types of suitable diluents include Stoddard solvent, cyclo-'§
aliphatic and aromatic hydrocarbone, and corresponding halo-~
genated hydrocarbons, such &s chlorobenzene, and other '%
conventional organic diluents generally employed in the 3
over-basing procedures in this particular art of manufacturd@
The amount of diluents used is sufficient to lower the vis- i
cosity of the reaction mixture to facilitate mixing thereoi'ﬁ
during the introduction and convacting of the acidic gases ﬁ
with the mixture. . , i
The length of time that the acidic gas is contacted with thé
reaction mixture depends upon the desired level of magnesium

in the over-~based magnesium sulphonate. The contacting oflé

b2

E3

the gas with the mixture may be continued until no further -

i

gas is absorbed to indicate that substantially all of therra
magnesium oxide originally introduced into the system has
been reacted to form an over-based magnesium sulphonate. -

LRV It

L g S
SRR P o
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To determine when the absorption of the gas ie complete, the
flow rate of the acidic gés being introduced is compared to
the flow rate of the gas leaving the system. Wnen the flow
rate of leaving gas almost equals the flow rate of the in-
troduced ges, then the absorbtion is substantially complete.

As can be appreciated by those skilled in the art, impuri-
ties ané other variations in the selected petroleum feed
stocks end magnesium oxides, according to this invention,
can cause the resultant product to have slightly different
metal ratios than that achieved in the following examples.
These examples are intended to illustrate various aspects
of the invention and are not intended to limii the scope of
the invention in eny way.

Preparation 1
An oil-soluble magnesium sulphonate was prepzred by charging
into 2 1 litre reactor, equipped with stirrer, dropping
funnel, thermometer, cooling and vent, 310 gm. of & solvent
refined lubricating oil having & viscosity of %30 SUS at
27.8°C (100°F) and while stirring vigbrously, 103 gm. of 25
percent by weight oleum was added dr0pwfse over a half hour
period. The temperature was maintained at 32.2 to 43.3°C
(90 to.410°F). The mixture was stirred for an additional 10
minutes and then quenched with 25 gm. water, 310 gm. VI&P
naphtha was added and the mixture allowed to settle in a
separatory funnel for 3 hours; 80 gm. spent acid was separ-
ated ané removed. The organic naphtha layer was washed with
120 gm. water and the agueous lower yellowish layer was sep-
arated and discarded. To the upper sulphonic acid/naphiha
layer was added 100 gm. water, 10 gm. methanol and 8 gn.
magnesium: oxide. The mixture was stirred at 60°C (140°F)
effecting neutralisation of the sulphonic ecid and allowed
to stand. The bottom agueous layer which separated was dis-
carded and the naphtha layer was stripped of solvent and

water to give a 30 wt.% solution of magnesium sulphonate in
oil. '
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Example 4
Into a 1000 ml. flask fitted with mechanical stirrer,

thermometer, condenser, dropping funnel and a course cylin-
drical dispersion tube were charged 85 gm. of the magnesium
sulphonate of Preparation 1, 25 gm. lubricating oil of 100
SUS viscosity at 37.8°C (100°F), 4140 gm. naphtha and 30 gm.
magnesium oxide (MAGNESITE No. 569). The mixture was heated
to 54.4°C (130°F) ana 6 gm. magnesium acetate was added.
Heating was continued, and at 60°C (140°F) a mixture of
water/methanol of 20 gm/16 gm. respectively was added drop-
wige through the dropping funnel over a period of 66 min-
utes. At the same time carbonation was initiated at 75 ml/
min. and continued for % hours.

The product of carbonation was then filtered with the aid of
diatomaceous filter sid. Water, methanol and naptha were
then stripped off by heating to 204.4°C (400°F) leaving a
product which was clear and bright with a magnesium content
of 9.2% which is equivalent to & metal ratio of 27.0.

: Example 2
The following reagents were mixed together in a 1000 ml
blask fitted with mechanical stirrer, thermometer, conden=-
ser and a course cylindrical dispersion tube:
137g naphtha (B.P. 115.6-143.3°C (240-290°F))
8g methanol .
4g water
32g lubricating oil 7 _
100 gm magnesium sulphonate solution made up of 4554
magnesium sulphonate, 42 % lubricating oil, and
13%» naphthas The sulphonic acid used ‘to make the
magnesium sulphonate is & straight chain alkyl .
benzene sulphonic acid of molecular weight about"
500 which may be obtained from Continental 0il
20g magnesium oxide sold under the Irade Mark MAGNESITE
No. 569 available from Martin Marietta Co. (USA)

and _ _
5.25g glacial acetic acid.
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The mixture wae heated near its reflux temperature 65.6°C

(150°F) and carbon dioxide was introduced while mixing via
the dispersion tube into the mixture at e flow rate of 100
ml/rin. Carbonation was continued for 2-1/2 hours, during
which 8 gm. water end 8 gm. methanol were added after 40
minutes of carbonation and further 4 gm. of water and 8 gm.
methanol were added after 80 minutes of carbonation.

The product of the carbonation was filtered with the aid of
diatomaceous filter aid. The volatile components of solvent,
water, methanol and naphtha were stripped off by heating to
204.4°C (400°F). A streax of CO, was introcuced to the
heated mixture to remove the last traces of solvents. The
final product thus obtained was a clear ané bright oil sol-
uble solution which contained 9.4% by weight magnesium,
26.5% by weight magnesium sulphonate ané had a viscosity of
525 SUS at 98.5°C (210°F). The metal ratio of the product
was 14.8.

Example %
This example illustrates the effect of temperature during

carbonation. The exact procedure of Example 2 was followed
except that the mixture was maintained at 32.2 to 43.3°¢
(90 to 110°F) during carbonation. The final product was &
clear and bright oil soluble solution which contained 6.9%
by weight magnesium, 26.9% by weight magnesium sulphonate.
The metal ratio of the product was 10.7.

Examples 4 to 7
The results of & series of experiments are listed in Table
which illustrates the effect on the metal ratio in varying
the amounts of methanol and water used during the carbona-
tion step. The procedure is as for Example 2 with water/
methanol additions made at O, 40 and 80 minutes during the
carbonation step.
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TABLE 1
Example Time of Water Methanol Metal % Mg.by Appearance
Yater/ fsul gm. Ratio Wt. of
Methanol Product
Addition ;
During w0
Carbonation ' '
Minutes o
4 0 e 16 16.3 9.8 - Hzzy
40 8 8
80 8 8
5 0 4 16 15.7 9.4 =  Hezy
40 8 8 &
80 8 8
6 0 4 & 16.3 9.8  Hazy
| 40 8 8 |
80 8 8
z 0 4 g 16.0 9.7 Bright
' and
Fluid
40 8 8
80 4 B

Examples 8 to 11

Table 2 summerises results of a series of experiments which
illustrate the effect of adding the water/methanol st dif-
ferent time intervals. The procedure used in each experi-
ment is similar to that used in Example 2. .

H
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- TABLE 2
Example Time of Water Methanol Metal % VNg.by Appearance
Water/ gm. gm. Ratio Wt. of
Methanol Product
Addition
During
Carbonation
Minutes
8 0 4 8 15.5 8.3 Slight Haze
30 8 8 '
60 4 8
S 0 4 8 15.5 9.% Bright and
Fluig
40 8 8
80 4 8
10 0 4 8 14.7 8.8 Bright and
Fluid
50 8 8
100 4 8
11 0 4 8 14.2 8.5 Bright and
Fluid
60 8 8
120 4 8

Examples 12 to 23

This series of experiments illustrate the effect of the
amount of promoter used in terms of product quality. The
results of these experiments are summarised in Table 3. The
procedure for each experiment is similar to that used in
Example 2.
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TABIE 3

Metal %Mg. by Appearance Viscosity

Equivalents of Ratio Wt. of SuUsS gt
(AcOH) per Product 98.9°C
Equivalent of -(210°F)
Sulphonic Acid
12 0 .5 -- Bright -
13 «51 13%.6 - ‘Bright --
14 <68 15.5 9.3 Bright 750
15 .68 15.5 9.3 Bright 1200
16 .68 15.5 9.3 Bright 1700
17 1.02 15.7 9.4 Bright 525
18 1.02 15.8 9.5 Bright 560
19 1.02 15.7 9.4 Bright 525
20 1.56 16.0 9.7 Bright 630
21 1.56 16.% 9.8  Bright 660
22 1.56 15.7 9.4 Bright 500
23 1. 87 15.7 Q.4 Hazy Viscous
gel

Examples 24 to 29

Table 4 summarises the results of & series of experiments
which illustrate the use of different promoters. All condi=-
tions of the procedure in each experiment are similar to
that used in Exemple 2 except for using an equivalent molar

amount of the different promoters as listed.

Example Promoter

TABLE &4

Metal Appearance
Ratio

24
25
26
27
28
29

Acetic Acid
Glycine

Formic Acid
Ammonium Acetate
Benzoic Acid

Ethylene Diamine
Diformate

16.% Bright,clear;fluid product
4.7  Bright,clear;fluid product
.7 Hazy; fluid
- Did not absordb 002
10.9 Viscous to solid
2 Bright, clear; fluid

»
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These examples illustrate how the sulphonic acids affect
the product quality when using this process for production

of magnesium containing lubricating oils.
the experiments are summarised in Table 5.

The results of
The procedure

of each experiment is similar to that used in Example 2.

TABLI 5

Example Source of Basic Structure Metal Appearance
Magnesium & Approximate Ratio
Sulphonate Molecular Weight
Used
20 prepared from Straight Chain 16.0 Clear,bright;
Union Carbide Alkyl Benzene fluid
"Ucane H.A." F.W. 410
%1 prepared from Straight Chain 16.5 Clear,bright;
Continental Alkyl Benzene fluid
0il IMRE M.¥W. 400
Alkylate
32 Esso France Branched Chain 15.8 Very viscous,
S4 119 Alkyl Bengene heat promotes
approx. M. W. 430 viscosity in-
crease until
product became
solid
33 Edwin Cooper Straight Chain 15.7 Low viscosity

Sulphonic
acid

Alkyl Benzene
li.W. 380

Examples %4 to 46

product,slight
haze in hexane
solution

The results of these experiments are summarised in Table ©

to illustrate the effect on the product obtained by using

different commercisally available magnesium oxides.
procedure in each experi

2.

The

ment is similar to that of Example
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TABLE ©
Example Source of Metal
Magnesium Oxide Ratio Appearance

24 Magnesite 369 17.4 Viscosity increase during
reaction;product very hazy

%5 Magnesite 569 17.1 Bright and fluid

%6 Michigan No.3 17.% Viscous during reaction

LY Michigan No. 15 - Solidifies during reaction

38 Dow L-2 18.6  Increase in viscosity during
reaction; product hazy

39 Dow C-1 14.5 Viscosity increase during
initial stage or reactionj
product excellent

40 Elastomag 170 16.7 Viscosity increase during
initial stages of reaction;
product hazy

41 Magox Premium Solidifies during reaction

42 Licothion Tab Viscosity increase during

(China) reaction; solidifies on

stripping

42 Elastomag 20 17.8 Viscosity increase during
initial stage of reactionj
product hazy

44 Maglite Y 16.9 Hazy product

45 Lycal 93/711 12.2  Product hazy

46 Lycal 96/575 Solidifies during reaction

Examples 47 to 49

These experiments illustrate the use of different lower
alcohols in the procedure of Example 2. The results of the
experiments are summarised in Table 7.

TABLE 7
Example Alcohol Metal Appearance
Ratio
47 Isoproponal 12 Slight haze,and fluid product
48 K-pentanol B Slight hagze,and fluid product
49 Methoxy ethanol 12 Hazy and fluid product
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It can be appreciated from the results of these experiments
that high quality, over-based magnesium salts of sulphonic
acids may be manufactured and used as additives in lubricat-
ing oils, greases and other types of oil-based products,
such as fuel oils, bunker oils, etc., where the metal ratio
of the additives are in the range of 5 to 40. The products
are permanently soluble in many organic environments and

therefore find application as additives in the field of
lubricants and fuels.

Although various preferred embodiments of the invention have
been described herein in detail, it will be appreciated by
those skilled in the art that variations may be made there-
to without departing from the spirit of the invention or

the scope of the appended claims.
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CLAINMS ;-

1. A process for preparing an over-based oil-soluble magnes-

5 ium salt of a sulphonic acid having & metal ratio of equivalents
of magnesium to equivalents of sulphonic acid of from approxi-
mately 10 to approximately 40; comprising contacting an acidic
gas with & mixture comprising:

(2) an oil-soluble magnesium salt of a sulphonic acid,

10 (b) from approximately ten equivalents up to approxi-
mately 40 equivalents of a2 light magnesium oxide per eguivalent
of sulphonic acid,

(c) =2 promoter systex comprising:
(1) from azpproximztely 0.5 to approximately 5

15 equivalents of an essentially oil-insoluble
carboxylic compound per equivélent of sulphonic
acid, said compound being selected from the
group of compounds consisting of lower carbox-
ylic acidés, lower carboxylic anhydrides,

20 substituted lower carboxylic acids, and mix-
tures thereof, 2ll having from 1 to 5 carbon
atoms,

(2) from approximately 2 to approximately 30 equiv-
alents of water per equivalent of sulphonic

25 acid, and

(3) from O to approximately %5 equivalents of an
alcohol per equivalent of sulphonic acid, said
alcohol being selected from the group of compon-
ents consisting of lower alkanols, lower alkoxy

20 alkanols and mixtures thereof, a2ll having from
1 to 5 cerbon atoms, and

(d) an inert solvent for lowering the viscosity of said
mixture to facilitate mixing;

said contacting being conducted at a temperature

35 ranging from approxinztely 10°¢c (BOOF) up to reflux temperature
of said mixture and the volatile components being stripped from
the reaction mixture after absorption of the acidic gas by the
reaction mixture is at & desired level to give an over-based,
oil-soluble magnesium salt of a sulphonic acid.

.



10

15

20

2>

20

55

0011069
-2 -
2. & process according to Claim 1 wherein said contacting is
carried out at a temperature of from 10°C to 93.3°C (50°F to
200°F).

5. & process according to Claim 2 in which said contacting
is carried out at a temperature of from 48.9°C to 76.7°C
(120°F %o 170°F).

4. A process according to Claim 1, 2 or 3 in which the
acidic gas is contacted with the mixture until absorption of
the gas by the mixture is essentizlly complete.

5. 4 process according to any one of the preceding claime in
which the promoter system includes from approximately 0.5 to
approximately 3 equivalents of the essentially oil-insoluble
carboxylic compound per egquivalent of sulphonic acig.

6. 4 process accoréing to any one of the preceding claims
wherein approximately 0.7 to 1.3% equivalents of the carbox-
ylic compound are used.

7. 4 process according to any one of the preceding claims
wherein the initizal amount of water is less than 30 equiva-
lents and additional water is added to the mixture during the
time that acidic gas is contacted with the mixture to bring
the total amount of water used to not more than 30 equivalents
per equivalent of sulphonic acigd.

8. A process according to any one of the preceding claims
vherein an initial amount of selected alcohol is present in
said mixture sufficient to initiate absorption of the acidic
gas and an additional amount of alcohol is added to said
mixture during the time that the acidic gas is contzcted with
the mixture to bring the total amount of alcohol used to not
more than 35 equivalents per eguivalent of sulphonic acid.
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C. A process sccording to any one of the preceding claims
wherein said acidic gae is selected from the group consisting
of carbon dioxide, sulfur dioxide hydrogen sulfide and nitro-
gen dioxide.

10. A process according to any one of the preceding claims
wherein said acidic gas is carbon dioxide.

11. A process according to any one of the preceding claims
wherein the amount of water present in the mixture prior to
contacting the mixture with acidic gas ranges from approxi-
mately 2 to approximately 15 equivalents.

12. A process according to any one of the preceding claims
wvherein the amount of water present in the mixture prior to
contacting the mixture with carbon dioxide gas ranges from
approximately 2 to approximately & equivalents.

1%. 4 process accoréing to any one of the preceding claims
wherein the total zmount of alcohol usedé ranges from approxi-
mately 4 to approximately 20 eguivalents. :

14. 4 process according to any one of the preceding claims
wherein said alcohol is selected from the group consisting of
methanol, ethanol, isopropanol, n-propanol, butanol, pentanol,
methoxy ethanol, ané thoxy ethanol.

15. A process accoriing to any one of the preceding claims
vwherein said carboxylic compound is represented by the
formula:

XCOo0Y
wherein X is H, -CH2OH, -CHZCI, -CﬁzBr, -CHchCHB, R, or
NRE, ané Y is H, E, or K" where K is an alkyl ratical of
from 1 to 4 carbon stoms, the sum of all the carbon atoms in
the R radicals not exceeding 5 and K is an alkali or alka-
line earth metal atom wherein n is an integer of from 1 to 2.

4
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16. 4 process according to Claim 15 wherein said carboxylic
compound is selected from the group consisting of acetic
acid, propionic acidé, butanoic &acid, glycine, chloroacetic
acid, bromoacetic acid, glycolic ecid, ethyl acetoacetate,
sodium acetate, calcium acetate, magnesium acetate and
mixtures thereof.

17. An overbased, oil-soluble magnesium salt of sulphonic
acid having & metal ratio of from approximately 10 up to

approximately 40 prepared by the process according to any
one of the preceding claims.
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