
EP 0194 718 B1 Description The invention relates to lubricating-oil
compositions which contain one or more lubricating oils, one or more basic
salts and one or more polyesters or salts thereof. 5     During the
combustion of fuels in combustion engines acidic combustion products may
find their way into the motor oil and thus give rise to corrosion of the
engine. In order to neutralize the acidic combustion products, basic salts
of polyvalent metals and naphthenic acids can be dissolved in motor oil.
The stability *      of solutions of said basic salts in hydrocarbon
lubricating oils has been found to be unsatisfactory, and the stability of
these solutions has been found to become even poorer according as they
contain larger 10 quantities of the basic salts and according as the salts
have a higher basicity. GB-A-1,057,233 discloses certain polyester
additives and their use in hydrocarbon oil compositions. The additives are
blocked polyesters derived from dimers of oleic acid and a diol of general
formula 15                                           H R   C -OH (R -CH) 20
R--OH wherein R is similar of dissimilar and is hydrogen or a [err] group
and m is 0 or 1. The acid groups of the 25 polyesters are reacted with a
non-metal containing organic compound capable of reaction with the acidic
group of the polyester. The additives are thus represented by the general
formula [err] 30 wherein X is the residue of the diol, Y is the residue of
the dimer of oleic acid, [err] is an organic group, preferably a residue of
a [err] aliphatic group such as methanol, i.e. an alkoxy group, or the
residue of a primary or secondary amine, i.e. a substituted amino group,
and n is an integer suitably of from 1 to 25. It has now been found that
the stability of said solutions can be considerably improved by the
addition of certain polyesters or salts thereof. 35    The present patent
application therefore relates to lubricating-oil compositions comprising:
a) one or more lubricating oils, b) one or more basic salts of polyvalent
metals and naphthenic acids and, c) one or more polyesters or salts thereof
which are either derived from one or more hydroxycarboxylic acids of the
general formula HO-X-COOH, wherein X represents a bivalent saturated or
unsaturated 40 aliphatic radical which contains at least 8 carbon atoms and
in which at least 4 carbon atoms are situated between the hydroxyl group
and the carboxyl group, or derived from a mixture of one or more of such
hydroxycarboxylic acids and one or more carboxylic acids containing no
hydroxyl groups. The lubricating oils present in the compositions of the
invention are preferably hydrocarbon lubricating oils, which may be mineral
or synthetic. The compositions may also contain mixtures of 45 hydrocarbon
lubricating oils. An example of such a mixture is a mixture of mineral
lubricating oils, for instance a mixture of a distillate lubricating oil
and a residual lubricating oil. Another example of such a mixture is a
mixture of a mineral lubricating oil and a synthetic hydrocarbon
lubricating oil. As examples of suitable synthetic hydrocarbon lubricating
oils may be mentioned polyolefins, such as polyisobutylenes. Preferably the
lubricating-oil component of the compositions according to the invention is
a mineral 50 lubricating oil or a mixture of mineral lubricating oils. The
viscosity of the lubricating oils present in the lubricating oil
compositions may vary within wide ranges. The basic salts of polyvalent
metals and naphthenic acids occurring in the composition according to the
invention preferably are salts of metals from Group II of the Periodic
Table of Elements whose atomic number is at least 12 and at most 56. More
specific preference is given to salts of the metals barium, 55 calcium and
magnesium, special preference being given to calcium salts. As regards the
naphthenic acids from which the basic salts are derived, salts derived from
naphthenic acids of an average molecular weight between 150 and 750 and
salts having a basicity between 100 and 1000 and in particular between 250
and 1000 are preferred. The basicity of the basic salts is calculated with
the aid of the formula following, [err] basicity in % = (- - 1) x 100, E
wherein M represents the number of equivalents of metal and E the numbers
of equivalents of carboxylic 65 acid per unit of weight of basic salt. 2 



EP 0194718 B1 The polyesters occurring in the lubricating-oil compositions
according to the invention are derived either from certain
hydroxycarboxylic acids, or from a mixture of one or more of such
hydroxycarboxylic acids and one or more carboxylic acids containing no
hydroxyl groups. Salts of the polyesters are also very suitable for the
present purpose. It is preferred to use polyesters which have been derived
from 5  hydroxycarboxylic acids in which the radical X contains 10 to 20
carbon atoms. Further, preference is given to hydroxycarboxylic acids
wherein 8 to 14 carbon atoms are situated between the hydroxyl group and
the carboxyl group. The hydroxyl group occurring in the hydroxycarboxylic
acid is preferably a secondary hydroxyl group. Examples of suitable
hydroxycarboxylic acids from the polyesters can be derived are 9-
hydroxystearic acid, 10-hydroxystearic acid, 12-hydroxystearic acid and
ricinolic acid. If the polyesters are 10  derived from a mixture of one or
more hydroxycarboxylic acids and one or more carboxylic acids containing no
hydroxyl groups, it is preferred that for the latter category of carboxylic
acids use be made of saturated or unsaturated carboxylic acids with 8 to 20
carbon atoms, such as lauric acid, palmitic acid, stearic acid and oleic
acid. The polyesters which are used in the lubricating-oil compositions
according to the invention can be prepared in a simple manner by heating
one or more of the hydroxycarboxylic acids, 15 optionally together with one
or more carboxylic acids containing no hydroxyl groups, optionally in the
presence of a solvent and/or an esterification catalyst, preferably at a
temperature between 100 and 200[err]. Examples of suitable mixtures of
carboxylic acids which may be used as starting material in the preparation
of the polyesters are mixtures of 9-hydroxystearic acid and
10-hydroxystearic acid, mixtures of 12- hydroxystearic acid and stearic
acid, mixtures of 12-hydroxystearic acid with palmitic acid and stearic
acid, 20 and mixtures of ricinolic acid and oleic acid. In the
lubricating-oil compositions preference is given to the use of polyesters
which are derived from 12-hydroxystearic acid or from a mixture of
carboxylic acids substantially consisting of 12-hydroxycarboxylic acids. As
for the preferred average molecular weight of the polyesters present in the
lubricating-oil compositions, preference is given to polyesters having an
average molecular weight of 500-4000 and in particular of 1000-2500. 25
Instead of or in addition to the polyesters the lubricating-oil
compositions can also include salts of the polyesters. These salts may be
metal salts, such as alkali metal salts or alkaline earth metal salts, as
also salts of the polyesters with bases such as ammonia and amines. If the
lubricating oil compositions include a salt of a polyester, this salt
preferably is an alkaline earth metal salt and in particular a calcium
salt. The quantities in which the basic salts and the polyesters occur in
the lubricating-oil compositions 30 according to the invention may vary
within very wide ranges. One of the reasons is that, in addition to
comprising lubricating-oil compositions in which the additives are present
in concentrations that are usual in ready motor oils, the present invention
also relates to additive concentrates in lubricating oil. It is known that
for storage and transport of lubricating-oil additives the usual procedure
is to use additive concentrates in lubricating oil which can be diluted
with lubricating oil to prepare motor oils. Since the 35 stability of
solutions of the basic salts in hydrocarbon lubricating oils becomes lower
according as these solutions contain higher quantities of the basic salts,
as stated hereinbefore, and since concentrates in lubricating oil may
contain up to about 90 %w of the basic salts, the present invention is of
particular importance for the stabilization of these concentrates. As for
lubricating-oil compositions in which the basic salts are present in such
concentrations as are usual in ready motor oils, both lubricating-oil
compositions 40 containing as little as about 0.5 %w basic salt and
lubricating-oil compositions containing up to about 35 %w basic salt, are
eligible for use as motor oil. The polyesters which are present in the
lubricating-oil compositions according to the invention, even when used in
low concentrations, calculated on the basic salts, lead to a marked
improvement in stability, and their stability-improving effect extends over
a very wide range of concentrations. It has further been 45 found that, in
addition to their stabilizing effect, the present polyesters also have a
cleansing effect which renders them capable of suppressing fouling of the
engine. On account of their having the latter property, it may be desirable
to take up in the lubricating-oil compositions a considerably higher
quantity of polyester than would be used exclusively for reasons of
stability improvement. In general, the lubricating-oil compositions
according to the invention will contain not less than 0.01 %w and not more
than 45 %w of the 50 polyesters, in particular from 0.05 to 5 %w. In
addition to the basic salts and polyesters the lubricating-oil compositions
may also contain other 



additives such as antioxidants, corrosion-inhibiting additives, antirust
additives, antifoam additives, antiwear additives, high-pressure additives
and viscosity-improving and/or viscosity-index-improving additives. 55
The present lubricating-oil compositions can be prepared in a simple manner
by combining one or more hydrocarbon lubricating oils, one or more of the
basic salts, one or more of the polyesters or salts thereof, and optionally
one or more other additives. If the lubricating-oil compositions according
to the invention are available in the form of concentrates, these can be
used to prepare lubricating-oil compositions which are suitable for use as
motor oil by diluting them with one or more hydrocarbon 60 lubricating oils
and optionally adding one or more other additives. The invention is now
illustrated with the aid of the following example. Example In a number of
experiments, it was determined what influence the addition of polyesters
had on the 65 stability of solutions of basic salts of naphthenic acids in
a hydrocarbon lubricating oil. The hydrocarbon 3    EP 0194 718 B1
lubricating oil was a mixture of a mineral lubricating oil with a viscosity
of 160 seconds Redwood I at 60[err] and a mineral lubricating oil with a
viscosity of 650 seconds Redwood I at 60[err] in a 3.25:1 volume ratio. In
the experiments the following basic salts and polyesters were used. Salt 1:
Calcium naphthenate having 760% basicity and a calcium content of 7.09 %w.
5     Salt 2: Calcium naphthenate having 740% basicity and a calcium
content of 8.49 %w. Salt 3: Calcium naphthenate of 730% basicity and a
calcium content of 8.43 %w. Polyester A: Polyester of 12-hydroxystearic
acid having an average molecular weight of about 1800. Polyester B: Calcium
salt of polyester A. Polyester C: Polyester of 12-hydroxystearic acid
having an average molecular weight of about 3500. to    A number of
lubricating-oil compositions were prepared by dissolving in the
lubricating-oil mixture while being stirred at 60C so much of each one of
salts 1-3 as to yield compositions having a TBN value of 70 mg KOH/g, as
determined by ASTM D289611P 276. In order to determine the stability a
number of calibrated centrifugal tubes, as described in ASTM D96, were
filled with 100 ml of the prepared lubricating-oil compositions with
varying quantities of the 75 polyesters A-C added thereto. There are also a
number of cases in which no polyester was added to the lubricating-oil
compositions, or in which 12-hydroxystearic acid was added instead of
polyester. The centrifugal tubes were placed in an oven at 140[err] for a
period of 7 days. After 2 days and after 7 days the quantities of solid
material that had become deposited, expressed as %v, were read from the
tube gauges. The results of these experiments are given in the table. 20
Of the lubricating oil compositions named in the table the compositions
5-18, 20-22 and 24-26 are compositions according to the invention.
Compositions 1-4, 19 and 23 fall outside the scope of the invention. They
have been included in the patent application for comparison. The favourable
influence of the present polyesters and salts thereof on the stability of
the solutions of the present basic salts in hydrocarbon lubricating oils
becomes quite evidents when a comparison is made 25 between the stabilities
of the following compositions compositions 5-18 and composition 1,
compositions 20-22 and composition 19, and compositions 24-26 and
composition 23. The results given in the table moreover show that addition
of 12-hydroxystearic acid instead of a 30 polyester produces no significant
improvement of the stability. 40 45 50 55 60 65 4 



EP 0194718 B1 TABLE Quantity of deposited Concentration              solid
material, %v Lubricating-oil                                     of
composition       Basic salt    Added       added substance,          after
after No.             No.        substance          %W                 2
days            7 days 1               1            -               -
23                15 2               1        12-hydroxy-         0.2
18                14 stearic acid 3               1            ,,
0.4                17                12 4               1            ,,
0.6                18                13 5               1        Polyester
A         0.1                 0.5               2 6               1
,,              0.2                 0.0              <0.05 7
1            ,,              0.4                 0.0               0.0 8
1            ,,              0.6                 0.0               0.0 9
1            ,,              0.8                <0.05              0.05 10
1            ,,              1.2                 0.0               0.0 11
1        Polyester B         0.2                 0.08              0.08 12
1            ,,          .  0.4                  0.0              <0.05 13
1            ,,              0.6                 0.0              <0.05 14
1        Polyester C         0.2                 1.0               1.0 15
1            ,,              0.4                <0.05              0.05 16
1            ,,              0.6                <0.05              0.05 17
1            ,,              0.8                <0.05              0.05 18
1            ,,              1.0                <0.05             <0.05 19
2            -               -                  23                17 20
2        Polyester A         0.2                <0.05             <0.05 21
2           ,,              0.4                 0.0              <0.05 22
2            ,,              0.6                 0.0               0.0 23
3            -                -                 20                14
Polyester A 24               3            ,,              0.2
<0.05              0.6 25               3            ,,              0.4
0.0              <0.05 26               3                            0.6
0.0              <0.05 5    EP 0 194 718 BI Claims 1. Lubricating-oil
compositions, characterized in that they comprise a) one or more
lubricating oils, 5     b) one or more basic salts of polyvalent metals and
naphthenic acids and, c) one or more polyesters or salts thereof which are
either derived from one or more hydroxycarboxylic acids of the general
formula HO-X-COOH, wherein X represents a bivalent saturated or unsaturated
aliphatic radical which contains at least 8 carbon atoms and in which at
least 4 carbon atoms are situated between the hydroxyl group and the
carboxyl group, or derived from a mixture of one or more of such 10
hydroxycarboxylic acids and one or more carboxylic acids containing no
hydroxyl groups. 2. Lubricating-oil compositions as claimed in claim 1,
characterized in that as basic salts they comprise one or more barium,
calcium or magnesium salts. 3. Lubricating-oil compositions as claimed in
claim 1 or 2, characterized in that they comprise basic 



salts which are derived from naphthenic acids having an average molecular
weight between 150 and 750. 15    4. Lubricating-oil compositions as
claimed in any one of claims 1-3, characterized in that they comprise
polyesters or salts thereof, which have been derived from hydroxycarboxylic
acids in which the radical X contains 10 to 20 carbon atoms. 5.
Lubricating-oil compositions as claimed in any one of claims 1-4,
characterized in that they comprise polyesters or salts thereof which have
been derived from hydroxycarboxylic acids in which 8 to 20 14 carbon atoms
are situated between the hydroxyl group and the carboxyl group. 6.
Lubricating-oil compositions as claimed in any one of claims 1-5,
characterized in that they comprise polyesters or salts thereof which have
been derived from hydroxycarboxylic acids containing a secondary hydroxyl
group. 7. Lubricating-oil compositions as claimed in any one of claims 1-6,
characterized in that they 25 comprise polyesters or salts thereof which
have been derived from 12-hydroxystearic acid or a mixture of carboxylic
acids substantially consisting of 12-hydroxystearic acid. 8.
Lubricating-oil compositions as claimed in any one of claims 1-7,
characterized in that they comprise polyesters or salts thereof having an
average molecular weight of 500-4000. 9. Lubricating-oil compositions as
claimed in any one of claims 1-8, characterized in that they comprise 30
alkaline earth metal salts of the polyesters. 10. Lubricating-oil
compositions as claimed in any one of claims 1-9, characterized in that
they comprise 0.5-90 %w of the basic salts and 0.01-45 %w of the polyesters
or salts thereof. 35 Patentansprulche 1. Schmierolzusammensetzungen,
dadurch gekennzeichnet, daB sie a) ein oder mehrere Schmierole, b) ein oder
mehrere basische Salze von mehrwertigen Metallen und Naphthensiuren, und 40
c) ein oder mehrere Polyester oder deren Salze, welche entweder von einer
oder mehreren Hydroxycarbonsiure(n) der allgemeinen Formel HO-X-COOH, wobei
X ein zweiwertiger gesattigter oder ungesattigteraliphatischer Rest mit
mindestens 8 Kohlenstoffatomen ist, wobei mindestens 4 Kohlenstoffatome
zwischen der Hydroxylgruppe und der Carboxylgruppe liegen, oder von einer
Mischung einer oder mehrerer solcher Hydroxycarbonsauren und einer oder
mehrerer Carbonsauren, die keine 45 Hydroxylgruppen enthalten, abgeleitet
sind, enthalten. 2. Schmierolzusammensetzungen, wie in Anspruch 1
beansprucht, dadurch gekennzeichnet, daB sie als basische Salze ein oder
mehrere Barium-, Calcium- oder Magnesiumsalze enthalten. 3.
Schmier6lzusammensetzungen, wie in den Anspruchen 1 oder 2 beansprucht,
dadurch gekennzeichnet, daB sie basische Salze enthalten, die von
Napthensauren mit einem durchschnittlichen 6o Molekulargewicht zwischen 150
und 750 abgeleitet sind. 4. Schmierolzusammensetzungen, wie in einem der
Anspruche 1 bis 3 beansprucht, dadurch gekennzeichnet, daB sie Polyester
oder Salze davon enthalten, die von Hydroxycarbonsiuren, in welchen der
Reste X 10 bis 20 Kohlenstoffatome enthalt, abgeleitet worden sind. 5.
Schmierolzusammensetzungen, wie in einem der Anspruche 1 bis 4 beansprucht,
dadurch 65 gekennzeichnet, daB sie Polyester oder Salze davon enthalten,
die von Hydroxycarbonsauren, in welchen 8 bis 14 Kohlenstoffatome zwischen
der Hydroxylgruppe und der Carboxylgruppe liegen, abgeleitet worden sind.
6. Schmier6lzusammensetzungen, wie in einem der Anspruche 1 bis 5
beansprucht, dadurch gekennzeichnet, dal sie Polyester oder Salze davon
enthalten, die von Hydroxycarbonsauren, enthaltend 60 eine sekundire
Hydroxylgruppe, abgeleitet worden sind. 7. Schmierolzusammensetzungen, wie
in einem der Anspruche 1 bis 66 beanspruct, dadurch gekennzeichnet, daB sie
Polyester oder Salze davon enthalten, die von 12-Hydroxystearinsaure oder
einer Mischung von Carbonsauren, im wesentlichen bestehend aus 1
2-Hydroxystearinsaure, abgeleitet worden sind. 65    8.
Schmierolzusammensetzungen, wie in einem der Anspruche 1 bis 7 beansprucht,
dadurch 6    EP 0194 718 B1                                    S Wf
gekennzeichnet, dal3 sie Polyester mit einem durchschnittlichen
Molekulargewicht von 500 bis 4000 oder 



Salze davon enthalten. 9. Schmierolzusammensetzungen, wie in einem der
Anspruche 1 bis beansprucht, dadurch gekennzeichnet, dal sie
Erdalkalimetallsalze der Polyester enthalten. 5     10.
Schmierolzusammensetzungen, wie in einem der Anspruche 1 bis 9 beansprucht,
dadurch gekennzeichnet, daB sie 0,5 bis 90 Gewichtsprozent der basischen
Salze und 0,01 bis 45 Gewichtsprozen der Polyester oder Saize davon
enthalten. Revendications 10 1. Compositions d'huiles lubrifiantes,
caract6risees en ce qu'elles comprennent: a) une ou plus d'une huile
lubriflante; b) un ou plus d'un sel basique de metaux polyvalents et
d'acides napht6niques et, c) un ou plus d'un polyester ou leurs sels, qui
sont soit deriv6s d'un ou de plus d'un acide 15 hydroxycarboxlique de la
formule generale HO-X-COOH, dans laquelle X repr6sente un radical
aliphatique bivalent, sature ou insatur6, renfermant au moins 8 atomes de
carbone avec au moins 4 atomes de carbone situes entre le groupe hydroxyle
et le groupe carboxyle, soit derive d'un m6lange d'un ou plus d'un de ces
acides hydroxycarboxyliques et d'un ou de plus d'un acide carboxylique ne
renfermant pas de groupes hydroxyles. 20    2. Compositions d'huiles
lubrifiantes telles que revendiqu6es dans la revendication 1, caract6risees
en ce qu'elles comprennent comme sels basiques on ou plus d'un sel de
baryum, de calcium ou de K         magn6sium. 3. Compositions d'huiles
lubriflantes telles que revendiqu6es dans la revendication 1 ou 2,
caract6risees en ce qu'elles comprennent des sels basiques qui sont d6rives
d'acides napht6niques pr6sentant un poids 25 mol6culaire moyen entre 150 et
750. 4. Compositions d'huiles lubrifiantes telles que revendiquees dans
l'une quelconque des revendications 1 3 3, caracteris6es en ce qu'elles
comprennent des polyesters ou leurs sels, qui sont d6riv6s d'acides
hydroxycarboxylique dans lesquels le radical X contient de 10 A 20 atomes
de carbone. 5. Compositions d'huiles lubrifiantes telles que revendiquees
dans l'une quelconque des 30 revendications 1 a 4, caracteris6es en ce
qu'elles comprennent des polyesters ou leurs sels qui sont derives d'acides
hydroxycarboxylique dans lesquels 8 A 14 atomes de carbone sont situ6s
entre le groupe hydroxyle et le groupe carboxyle. 6. Compositions d'huiles
lubrifiantes telles que revendiquees dans l'une quelconque des
revendications 1 A 5, caracterisees en ce qu'elles comprennent des
polyesters ou leurs sels qui sont deriv6s 35 d'acides hydroxycarboxyliques,
renfermant un groupe hydroxyle secondaire. 7. Compositions d'huiles
lubrifiantes telles que revendiqu6es dans l'une quelconque des
revendications 1 A 6, caract6ris6es en ce qu'elles comprennent des
polyesters ou leurs sels qui sont deriv6s de I'acides 12-hydroxystearique
ou d'un m6lange d'acides carboxyliques constitue essentiellement par de
l'acide 12-hydroxyst6arique. 40    8. Compositions d'huiles lubrifiantes
telles qua revendiquees dans l'une quelconque des revendications 1 A 7,
caract6risees en ce qu'elles comprennent des polyesters ou leurs sels
presentant un poids mol6culaire moyen de 500 A 4000. 9. Compositions
d'huiles lubrifiantes telles qua revendiqu6es dans l'une quelconque des
revendications 1 A 8, caract6risees en ce qu'elles comprennent des sels de
metaux alcalino-terreux de 45 polyesters. 10. Compositions d'huiles
lubrifiantes telles qua revendiquees dans l'une quelconque des
revendications 1 A 9, caracterisees en ce qu'elles comprennent de 0,5 A 90%
en poids de sels basiques et de 0,01 A 45% en poids de polyesters ou de
leurs sels. 55 60 65 7    


