
1                    0168 880                       2 Description
The basicity index (BI) of the overbased sali late, defined as the
equivalent ratio of metal: s i- This invention relates to a process for the
pre-  cylic acid, is at least 1.5, preferably at least 3. paration of
sulphurized overbased metal aliphatic   has been found that this is of
importance in order hydrocarbon-substituted salicylates, to products   5
to avoid any substantial amount of decarboxyl- thus prepared and to oil
compositions containing    ation in the sulphurization step. them.
The sulphurization step can be carried out by From  British patent
specification 1 287 812      contacting the resulting oil solution of the
over- such products and oil compositions containing       based salt with
elemental sulphur, preferably in them as detergents and wear inhibitors are
already   10    the presence of a solvent, at a temperature in the known.
It disclosses the reaction of an aliphatic   range of 100-250 C, preferably
150-225 C, hydrocarbon-substituted salicylic acid, or a metal  whereby the
final temperature should be at least salt thereof, with elemental sulphur,
an alkaline   175 C and preferably at least 195 C. earth base, e.g. a
hydroxide, and a solvent, such as  The resulting oil solution of the
sulphurized ethylene glycol, at at least 150 'C, and optionally  15
product may be filtered, if desired, and then be further reaction with
carbon dioxide. A similar     added to an oil, such as a lubricating oil or
a fuel process is disclosed in British patent specification  oil, including
gasoline. 1 194 503.                                            The
above-mentioned solvent of the sulphuriz- However, it has been found that
this known        ation step preferably is an alkylene or polyalkylene
process shows the disadvantage of a substantial   20   glycol or a lower
alkyl monoether thereof, as dis- degree of decarboxylation during the
reaction       closed in the above-mentioned British patent with sulphur.
specifications 1 287 812 and 1 194 503. It has now been found that .a much
lower de-        A promotor such as a carboxylic acid or a metal gree of
decarboxylation can be obtained by reac-    salt -thereof, as described in
British patent speci- tion of the same type of aliphatic hydrocarbon-   25
fication 1 194 503, may also be present in the sul- substituted salicylic
acid, or the metal salt thereof,  phurization step. with sulphur after
overbasing with carbon di-         The molar ratio of S: substituted
salicylic acid is oxide, without loss of the excellent detergent and  e.g.
0.25 to 3, preferably 0.5 to 2. anti-wear properties.
Before or after sulphurization the product may This invention therefore
relates to a process for  30   be reacted with a boron compound, such as
boric the preparation of sulphurized overbased metal      acid, as
described in the copending British patent aliphatic
hydrocarbon-substituted  salicylates,    application 83 30 441.
characterized in that an aliphatic hydrocarbon-       The reaction products
of this invention includ- substituted salicylic acid is transformed into an
ing mixtures thereof can be incorporated in oil overbased metal salicylate
having a basicity index   35   compositions, in particular lubricating oil
compo- of at least 1.5 by means of a basic metal corm-     sitions or
concentrates or fuels, e.g., automotive pound and with carbon dioxide, and
subse-           crankcase oils, in concentrations within the range quently
the overbased metal salicylate is sul-      of 0.001 to 65, in particular
0.1 to 1 5%w based on phurized by heating with elemental sulphur.
the weight of the total compositions. 40     The lubricating oils to which
the additives of The invention furthermore relates to the pro-     the
invention can be added include not only min- ducts thus prepared and to oil
compositions con-    eral lubricating oils, but synthetic oils also. Syn-
taining them.                                       thetic hydrocarbon
lubricating oils may also be Suitable metals are e.g. alkali metals, such
as Li,  employed, as well as non-hydrocarbon synthetic Cs, Na and K,
alkaline earth metals, such as Ca,  45   oils including dibasic acid esters
such as di-2- Ba, Sr and Mg, and polyvalent metals, such as Zn   ethyl
hexyl sebacate, carbonate esters, phosphate and Cr.
esters, halogenated hydrocarbons, polysilicones, Alkaline earth metals such
as calcium, barium     polyglycols, glycol esters such as C13 oxo acid and
magnesium are preferred.                       diesters of tetraethylene
glycol, etc. Mixtures of Suitable aliphatic hydrocarbon-substituted sa-
50  these oils, in particular of mineral lubricating oils, licylic acids
are described in the above-mentioned  including hydrogenated oils, and
synthetic lubri- British patent specifications. Preferred are C830-.
cating oils, can also be used. alkyl salicylic acids.
When used in gasoline or fuel oil, e.g., diesel The overbasing step can be
carried out by         fuel, etc., then usually 0.001 to 0.5%w, based on
reacting the hydrocarbon substituted salicylic      the weight of the total
composition of the reac- acid in a solvent, such as a hydrocarbon solvent,
tion product will be used. Usually concentrates preferably an aromatic
hydrocarbon solvent, such   comprising e.g.1 5 to 65%w of said reaction
pro- as xylene, with a basic metal compound, prefer-    duct in a
hydrocarbon diluent and 85 to 35%w ably a hydroxide, and carbon dioxide, as
de-        mineral lubricating oil, are prepared for ease of scribed in
e.g. British patent specification 786   60  handling. 167.
In the above compositions other additives may To the resulting reaction
mixture a light mineral  also be present, including dyes, pour point de-
oil may be added and then the hydrocarbon sol-      pressants, anti-wear,
e.g., tricresyl phosphate, vent, and any water formed may be removed by
zinc dithiophosphates, antioxidants such as phe- distillation.
65   nyl-alpha-naphthyl-amine, bis-phenols such as 2    



3                    0168 880                       4 4,4'-methylene bis
(3,6-di-tert-butylphenol), vis-  Example 3 cosity index improvers, such as
hydrogenated          250 g of a concentrate of 62%w overbased (co)polymers
of conjugated dienes and optio-        magnesium  [err]-alkylsalicylate
(213.5 meq) nally styrene, ethylene-higher olefin copolymers,   having a
B.l. of 7.2 in 38%w mineral lubricating polymethylacrylates,
polyisobutylene, and the like   5    oil was sulphurised with 6.58 g of
elemental sul- as well as ashless dispersants, such as reaction    phur
(205.6 meq) and 1.7 g of ethylene glycol products of polyisobutylene,
maleic anhydride       according to the process described in example 1. and
amines and/or polyols, or other metal-con-      Yield: 243.6 g, S:0.94%w.
taining detergents, such as overbased metal sa-      It appeared that
during sulphurisation 3% de- licylates.
10   carboxylation occurred (acid number of starting Reaction products of
amines, formaldehyde         material 1.02 meq/g and of product 1.00
meq/g). and alkyl phenols (Mannich bases) can also be present.
Comparative Experiment 1 The invention is further illustrated by the fol-
To 97.6 g (205 meq) of neat C14-18 alkyl sali- lowing Examples.
15   cylic acids were added 37.9 g (1025 meq) of Ca(OH)2 and 69.5 g of a
mineral lubricating oil, Example 1
resulting in a 1.0 meq/g mixture of acids. 133.2 g Overbased calcium C14
18-alkyl salicylate, hav-   of this mixture  (133.2meq), 4.26g  of S ing a
BI of 3 (Product A), was prepared from        (133.2 meq) and 1.0 g of
ethylene glycol were C1418-alkyl salicylic acid by means of calcium    20
heated under stirring to 125 C and kept at that hydroxide and carbon
dioxide, and was taken up     temperature for one hour. The temperature was
in a mineral lubricating oil.                       further raised to [err]
(1 hour, pressure: 0.73 Bar A reaction vessel (5 litre) was charged with
(550 mm Hg) and [err] (2 hours, 0.067-0.08 2500 g (2530 meq acid) of a
concentrate of          Bar 50-60 mm Hg). The reaction mixture was 67%w of
the overbased calcium C14 18-alkyl sa-   25   cooled, diluted with
n-hexane, filtered through licylate in 33%w of the mineral lubricating oil,
filter aid and finally evaporated to yield a very 80 g (2500 meq) elemental
sulphur and 20 g          viscous, dark material. Yield: 112.3 g, S: 1.6%.
ethylene glycol. Under stirring this mixture was     It appeared that
during the sulphurisation 20% heated to [err] and kept at that temperature
for  decarboxylation occurred (acid number of start- one hour. The
temperature was then raised to   30   ing material 1.22 meq/g and of
product 0.95 150C and kept at that temperature for one hour at  meq/g). a
pressure of about 0.73 Bar (550 mm Hg). Then the temperature was raised to
195C and the         Comparative Experiment 2 pressure lowered to
0.067-0.08 Bar 50-60 mm           2500 g of a concentrate of 58%w overbased
Hg), these conditions were maintained for two   35   calcium
[err]-alkylsalicylate (2300 meq) hav- hours. The reaction product was then
allowed to    ing a B.l. of 1.28 in 42%w mineral lubricating oil cool to
about 100C before filtering through filter  was sulphurised with 77 g
elemental sulphur aid, to give a dark viscous product (yield: 2500 g,
(2406 meq) and 19 g of ethylene glycol accord- S: 1.6%w (Product B). It
appeared that sulphur-    ing to the proces decribed in example 1. Yield:
ization at a lower temperature [err] resulted in  40   2496 g, S: 1.3%w. It
appeared that during sul- some dissolved unreacted sulphur, which is in-
phurization 28% decarboxylation occured (acid clined to precipitate on
standing.                  number of starting material 0.92 meq/g and of It
furthermore appeared that during the sul-      product O.66 meq/g).
phurization only a small amount of decarboxyl- ation occurred (9%; acid
number of starting ma-   45   Tests terial 1.06 and of product 0.96; acid
number in      In two 15W40 mineral lubricating oils (1 and meq acid/g,
determined after acidification with     2), containing commercial
dispersant, detergent HCI, extraction with diethyl ether, phase separa-
and anti-oxidant additives, the products A and B tion and evaporation of
the solvent) (same me-      (see Example 1) were tested. thod in the
following Examples).              50      Formulation I contained Product A
in an amount of 0.14%w as Ca in lubricating oil 1. For- Example 2
mulation 11 contained lubricating oil 1 and 2500 g of a concentrate of 50%w
overbased         0.14%w (as Ca) of Product B. Formulations III calcium
[err]-alkylsalicylate (1625 meq) pre-     and IV comprised lubricating oil
2 with 0.1 9%w pared from the alkyl salicylic acids, calcium hy-  55   as
Ca of Product A and B, respectively. droxide and carbon dioxide and having
a B.l. of       Formulations I and 11 were tested in the CRC 7.72, in 50%w
mineral lubricating  oil was sul-    L38 test (ASTM STP 509A, part IV) in
which the phurised  with  51.3 g of elemental sulphur         bearing
weight loss is determined. The results are (1603 meq) and 1 3 g of ethylene
glycol accord-     represented in Table 1: ing to the process described in
example 1. Yield:  60 2453 g, S: 1.2%w.
Table I It appeared that during sulphurisation 2% de-     Formulation
I       II carboxylation occurred (acid number of starting     Bearing
weight loss, mg    45.4   33.6 material 0.79 meq/g and of product 0.77
meq/g).   65 3    5           0168 880                        6 



It appears that use of the sulphurized product   tallsalicylat mit einem
Basizitatsindex von minde- results in a reduction of the bearing weight
loss.  stens 1,5 umgewandelt wird und anschliessend Formulations III and IV
were tested in the MS   das uberbasische Metallsalicylat durch Erhitzen
Sequence IIID engine test in which the cam and
mitelementaremSchwefelsulfuriertwird. lifter wear and cleanliness
performance were de-   5  2. Verfahren nach Anspruch 1, in welchem das
termined.                                          Metall ein
Erdalkalimetall ist. The results are shown in Table II:                 3.
Verfahren nach Anspruch 1 oder 2, in wel- chem die mit aliphatischen
Kohlenwasserstoff- Table II
gruppen substituierte Salicylsaure eine [err]-Al- 10   kylsalicylsaure ist.
Test                  1    2    3    4               4. Verfahren nach
einem der Anspruche 1 bis 3, Formulation           III   III  IV  IV
in welchem der Basizitatsindex des uberbasischen Salicylats mindestens 3
ist. Maximum cam and                                      5. Verfahren nach
einem der Anspruche 1 bis 4, lifter wear, mm       0.55 0.77 0.38 0.50
15  in welchem die Sulfurierung bei einer Temperatur Average cam and
von mindestens 175C durchgefuhrt wird. lifter wear, mm       0.26 0.24 0.14
0.12            6. Verfahren nach einem der Anspruche 1 bis 5, Average
sludge rating                              in welchem das molare Verhaltnis
von S: substi- (1 0 being clean)     9.66 9.58 9.63 9.58
tuierterSalicylsaureO,25:1 bis3:1 betragt. 20     7. Verfahren nach einem
der Anspruche 1 bis 6, in welchem das Produkt vor oder nach der Sulfu- It
appears that use of the sulphurized products  rierung mit einer
Borverbindung umgesetzt wird. results in a reduction of the cam and lifter
wear.   8. Olzusammensetzung, insbesondere eine The cleanliness rating
remained about the same.    Schmierolzusammensetzung oder ein Konzentrat 25
oder Brennstoff, enthaltend ein 01 und 0,001 bis Claims
65 Gewichtsprozent eines nach Anspruch 1 er- 1. Process for the preparation
of sulphurized     haltenen Produkts. overbased metal aliphatic
hydrocarbon-substi- tuted salicylates, characterised in that an aliphatic
Revendications hydrocarbon-substituted salicylic acid is trans-   30  1.
Proced6 pour la preparation de sels metalli- formed into an overbased metal
salicylate having    ques surbasiques sulfur6s d'acides salicyliques a
basicity index of at least 1.5 by means of a basic  substitu6s par des
hydrocarbures aliphatiques, metal compound and carbon dioxide, and subse-
caract6ris6 en ce qu'un acide salicylique substitue quently the overbased
metal salicylate is sulphu-   par des hydrocarbures aliphatiques est
transforme rized by heating with elemental sulphur.      35   en un
salicylate m6tallique surbasique ayant un 2. Process according to claim 1,
wherein the     indice de basicite d'au moins 1,5 au moyen d'un metal is an
alkaline earth metal.                   compos6 basique de metal et
d'anhydride carbo- 3. Process according to claim 1 or 2, wherein     nique
et ensuite le salicylate metallique surbasi- the aliphatic
hydrocarbon-substituted salicylic     que est sulfure par chauffage avec du
soufre ele- acid is a [err]-alkyl salicylic acid.         4C   mentaire. 4.
Process according to any one of claims 1-3,      2. Procede selon la
revendication 1, dans lequel wherein the basicity index of the overbased
sali-  le metal est un metal alcalino-terreux. cylate is at least 3.
3. Procede selon la revendication 1 ou 2, dans 5. Process according to any
one of claims 1-4,    lequel l'acide salicylique substitue par des hydro-
wherein the sulphurization is carried out at least  45   carbures
aliphatiques est un acide C8330-alcoyl- 175C.
salicylique. 6. Process according to any one of claims 1-5,      4. Procede
selon l'une quelconque des revendi- wherein the molar ratio of S:
substituted salicylic  cations 1-3, dans lequel l'indice de basicite du sa-
acid is 0.25 to 3.                                 licylate surbasique est
d'au moins 3. 7. Process according to any one of claims 1-6,   50  5.
Proc'de selon l'une quelconque des revendi- wherein the product before or
after sulphurization  cations 1-4, dans lequel la sulfuration est effec- is
reacted with a boron compound.                  tuee A au moins 175 'C. 8.
Oil composition, in particular lubricating oil   6. Procede selon l'une
quelconque des revendi- composition or concentrate or fuel, comprising an
cations 1-5, dans lequel le rapport molaire du oil and 0.001-65%w of a
product obtained ac-   55   s         c ide salicylique substitue est de
0,25 cording to the process of claim 1.                              !
IqUPIU tq iw U}'.~r@ejqbnque des revendi- Patentanspruche
catin 1  .         fjf~roduit avant ou apres 1. Verfahren zur Herstellung
von sulfurierten    la sulfuration est mist r6agir avec un compose du
uberbasischen, mit aliphatischen Kohlenwasser-  60   bore. stoffgruppen
substituierten Metallsalicylaten, da-    8. Composition d'huile, en
particulier composi- durch gekennzeichnet, dass eine mit aliphati-
tion d'huile lubrifiante ou concentre ou combusti- schen
Kohlenwasserstoffgruppen  substituierte      ble, comprenant une huile et
0,001-65% en poids Salicylsaure mittels einer basischen Metallverbin-  d'un
produit obtenu selon le procede de ia reven- dung und Kohlendioxid in ein
uberbasisches Me-   65   dication 1. 11 I11 n1' 1.411 Ililll|t|IE!l|alll
5                     0 168 880                       6 



It appears that use of the sulphurized product    tallsalicylat mit einem
Basizitatsindex von minde- results in a reduction of the bearing weight
loss.   stens 1,5 umgewandelt wird und anschliessend Formulations III and
IV were tested in the MS     das uberbasische Metallsalicylat durch
Erhitzen Sequence IIID engine test in which the cam and
mitelementarem Schwefel sulfuriertwird. lifter wear and cleanliness
performance were de-   5    2. Verfahren nach Anspruch 1, in welchem das
termined.                                             Metall ein
Erdalkalimetall ist. The results are shown in Table II:
3. Verfahren nach Anspruch 1 oder 2, in wel- chem die mit aliphatischen
Kohlenwasserstoff- Table II
gruppen substituierte Salicylsaure eine CS30-AI- 10   kylsalicylsaure ist.
Test                   1    2    3    4                 4. Verfahren nach
einem der Anspriuche 1 bis 3, Formulation            III  III  IV  IV
in welchem der Basizitatsindexdesuiberbasischen Salicylats mindestens 3
ist. Maximum cam and                                         5. Verfahren
nach einem der Anspruche 1 bis 4, lifter wear, mm        0.55 0.77 0.38
0.50      15   in welchem die Sulfurierung bei einer Temperatur Average cam
and                                       von mindestens 175 *C
durchgefuhrt wird. lifter wear, mm        0.26 0.24 0.14 0.12
6. Verfahren nach einem der Anspruche 1 bis 5, Average sludge rating
in welchem das molare Verhaltnis von S: substi- (10 being clean)       9.66
9.58 9.63 9.58           tuierter Salicylsiure 0,25:1 bis 3:1 betragt. 20
7. Verfahren nach einem der Anspruche 1 bis 6, in welchem das Produkt vor
oder nach der Sulfu- It appears that use of the sulphurized products
rierung mit einer Borverbindung umgesetztwird. results in a reduction of
the cam and lifter wear.      8. Olzusammensetzung, insbesondere  eine The
cleanliness rating remained about the same.       Schmier6lzusammensetzung
oder ein Konzentrat 25   oder Brennstoff, enthaltend ein 01 und 0,001 bis
Claims                                                65 Gewichtsprozent
eines nach Anspruch 1 er- 1. Process for the preparation of sulphurized
haltenen Produkts. overbased metal aliphatic hydrocarbon-substi- tuted
salicylates, characterised in that an aliphatic  Revendications
hydrocarbon-substituted salicylic acid is trans-   30   1. Proc6d6 pour la
preparation de sels metalli- formed into an overbased metal salicylate
having      ques surbasiques sulfur6s d'acides salicyliques a basicity
index of at least 1.5 by means of a basic  substitues par des hydrocarbures
aliphatiques, metal compound and carbon dioxide, and subse-
caract6ris6 en ce qu'un acide salicylique substitue quently the overbased
metal salicylate is sulphu-     par des hydrocarbures aliphatiques est
transforme rized by heating with elemental sulphur.        35   en un
salicylate m6tallique surbasique ayant un 2. Process according to claim 1,
wherein the        indice de basicite d'au moins 1,5 au moyen d'un metal is
an alkaline earth metal.                     compos6 basique de metal et
d'anhydride carbo- 3. Process according to claim 1 or 2, wherein
nique et ensuite le salicylate metallique surbasi- the aliphatic
hydrocarbon-substituted salicylic       que est sulfur6 par chauffage avec
du soufre ele- acid is a [err]-alkyl salicylic acid.           40
mentaire. 4. Process according to any one of claims 1-3,        2. Procede
selon la revendication 1, dans lequel wherein the basicity index of the
overbased sali-    le m6tal est un m6tal alcalino-terreux. cylate is at
least 3.                                   3. Procede selon la
revendication 1 ou. 2, dans 5. Process according to any one of claims 1-4,
lequel l'acide salicylique substitub par des hydro- wherein the
sulphurization is carried out at least   46   carbures aliphatiques est un
acide C8 30-alcoyl- [err].
salicylique. 6. Process according to any one of claims 1-5,        4.
Procede selon l'une quelconque des revendi- wherein the molar ratio of S:
substituted salicylic   cations 1-3, dans lequel l'indice de basicit6 du
sa- acid is 0.25 to 3.                                  licylate surbasique
est d'au moins 3. 7. Process-according to any one of claims 1-6,   so   5.
Procede selon l'une quelconque des revendi- wherein the product before or
after sulphurization    cations 1-4, dans lequel la sulfuration est effec-
is reacted with a boron compound.                     tuee a au moins 175
'C. 8. Oil composition, in particular lubricating oil     6. Procede selon
l'une quelconque des revendi- composition or concentrate or fuel,
comprising an     cations 1-5, dans lequel le rapport molaire du oil and
0.001-65%w of a product obtained ac-   55            de salicylique
substitu6 est de 0,25 cording to the process of claim 1.
lll D 1junejuefconque des revendi- Patentanspruche
catfbrns  ,roduit avant ou apres 1. Verfahren zur Herstellung von
sulfurierten       la sulfuration est misa reagr avec un compos6 du
uberbasischen, mit aliphatischen Kohlenwasser-   60   bore. stoffgruppen
substituierten Metallsalicylaten, da-      8. Composition d'huile, en
particulier composi- durch gekennzeichnet, dass eine mit aliphati-
tion d'huile lubrifiante ou concentre ou combusti- schen
Kohlenwasserstoffgruppen  substituierte        ble, comprenant une huile et
0,001-65% en poids Salicylsaure mittels einer basischen Metallverbin-
d'un produit obtenu selon le proc6db de la reven- dung und Kohlendioxid in
ein uberbasisches Me-   65   dication 1.    


