
EP  300 486 B1 Description Hydroxybenzoic acids have been known
as.multifunctional materials and their use as additives to be incorporated
in lubricating oils has been the subject of various studies for many years.
Compounds that 5 form a major class of such materials are (1) alkaline
earth metal salts of alkylhydroxybenzoic acids. Some of these materials
have already been developed and commercialized. Materials that constitute
another interesting class are (2) sulfides of alkaline earth metal salts of
alkylhydroxybenzoic acids. The present invention relates to a process for
producing sulfides. Stated more specifically, one aspect of the present
invention is a process for producing a mixture containing a sulfide of an
alkaline earth metal 10  salt of an alkylhydroxybenzoic acid (an
alkyl-substituted hydroxybenzoic acid). The first attempt to introduce
sulfur into an alkaline earth metal salt of an alkylhydroxybenzoic acid was
made by Orland M. Reiff, as disclosed in US-A-2,256,443. He first
synthesized an alkali metal salt of an alkylsalicylic acid by the
Kolbe-Schmitt process and introduced sulfur into said salt by reacting it
with sulfur chloride in the presence of a butyl alcohol solvent and
thereafter obtained a corresponding alkaline earth 15  metal salt using an
alcoholate of an alkaline earth metal. This method was unique in that it
successfully reduced the generation of hydrogen chloride during the
reaction. At a later time, Jerome M. Cohen also introduced sulfur into an
alkali metal salt of an alkylsalicylic acid that was synthesized by the
Kolbe-Schmitt process as described in US-A-3,595,791. His method consisted
of subjecting said alkali metal salt to double decomposition with an
alkaline earth metal halide to form a 20  corresponding alkaline earth
metal salt and reacting it with elemental sulfur in the presence of a
glycol monoether and an alkaline earth metal oxide or hydroxide. The major
feature of this method is that elemental sulfur, which is easy to handle,
is used in place of a highly reactive sulfurizing reagent such as sulfur
chloride. However, the two methods described above have experienced the
following problems, which make 25  them unsuitable for use in commercial
operations. First, they are complicated processes involving many steps. In
the Reiff process, the product obtained by a sulfurization reaction has to
be converted to a free acid form before the final product is attained. In
the Cohen process, double decomposition with an alkaline earth metal halide
is necessary after the Kolbe-Schmitt reaction. Secondly, both processes
involve a step in which an alkali metal halide is formed as a by-product.
Inclusion of such a strong electrolyte into a final 30  product is not
suitable in view of its quality. Reactions involving the combination of
alkaline earth metal complexes of alkylphenols with carbon dioxide have
been utilized for many years in the phenate industry which has competed
with the salicylate industry [see Nishikawa and Ishibe, PETROTECH, 7, 338
(1984)]. However, as already described in US-A-2,916,454, such combinations
are unable to form a detectable amount of salicylic acids. In this process,
alkylphenol sulfides were reacted with metal alcoholates and the 35
resulting complexes were subjected to treatment with carbon dioxide at 125
- [err] and it was found that a carboxylation reaction did occur when the
metal was an alkali metal, but not in the case where an alkaline earth
metal was used. One of the inventors of the present invention conducted
studies on the process of phenate production comprising the steps of mixing
and reacting an alkaline earth metal oxide or hydroxide, an alkylphenol, 40
sulfur and a dihydric alcohol, thereafter distilling off water and excess
dihydric alcohol, and subjecting the resulting sulfurized alkaline earth
metal phenate to a treatment with carbon dioxide. In the course of these
studies, he discovered the partial occurrence of a carboxylation reaction
as disclosed in US-A-4,123,371. 



What is interesting about this reaction is that it was carried out in the
presence of a free alkylphenol although the presence of phenols had
previously been considered to be deleterious to the formation of 45
alkylsalicylic acids (see, for example, GB-A-734,622, page 1, line 34 et
seq). The discovery of the above-described fact motivated the present
inventors to develop sulfides of alkaline earth metal salts of
alkylhydroxybenzoic acids. A thorough review of the factors associated with
the conditions for this reaction (the study of which had led to the
discovery described in US-A-4,123,371 noted above), showed that problems
still remained to be solved, not only in terms of the efficiency of 50
carboxylation, but also in terms of the properties of the final product,
including the oil solubility, stability and viscosity. However, the present
inventors unexpectedly found that such aspects could be appreciably
improved and a characteristic product could be attained by performing a
sulfurization step after the treatment with carbon dioxide, rather than
prior to it as had been the practice known in the art. The present
invention has been accomplished on the basis of this finding. 55    It is
one object of the present invention to provide a process for producing a
novel mixture of sulfides of alkaline earth metal salts of an
alkylhydroxybenzoic acid and an alkylphenol that has not been attainable in
the prior art and which has a greater ability to neutralize acids. Another
object of the present invention is to provide an improved process for
producing such a novel 2    EP 0 300 486 B1 sulfide mixture by employing
the minimum amount of starting materials and minimum processing steps.
These objects of the present invention are attained by a process for
producing a mixture of sulfides of alkaline earth metal salts of an
alkylhydroxybenzoic acid and an alkylphenol (the mixture is hereinafter
referred to as a mixture of hydroxybenzoate/phenate sulfides) which
comprises the steps of: reacting a 5  mixture of a phenol, a dihydric
alcohol and an alkaline earth metal oxide and/or hydroxide (hereinafter
referred to as an alkaline earth metal reagent) in an amount of no more
than 0.99 gram equivalents per gram equivalent of said phenol; distilling
off water and the dihydric alcohol until the amount of the dihydric alcohol
becomes no more than 0.6 moles per mole of the alkaline earth metal
reagent; reacting the resulting distillation residue with carbon dioxide;
and reacting the resulting product with elemental sulfur in an amount 10 of
0.1 - 4.0 moles per mole of the alkaline earth metal reagent. Phenols that
can be used in the present invention include mono- and di-substituted
phenols containing [err] and preferably [err] hydrocarbon side chains, such
as alkyl, alkenyl and aralkyl groups. Specific examples include: phenols
containing hydrocarbon groups such as butyl, amyl, octyl, nonyl, dodecyl,
cetyl, ethylhexyl and triacontyl groups; and phenols having groups derived
from petroleum hydrocarbons such as 15 liquid paraffin, wax and olefinic
polymers (e.g. polyethylene, polypropylene and polybutene). These phenols
may be used either on their own or as admixtures. Generally preferred
phenols are those which are capable of becoming liquid at a temperature of
about 130 C, and preferably about 120 C or higher. More specific examples
of suitable phenols include: butylphenol, octylphenol, nonylphenol,
dodecylphenol, cetylphenol, alkylphenols alkylated with polybutene,
dinonylphenol, and didodecylphenol. Since phenols are monobasic 20  acids,
the term "one gram equivalent" as used with phenols refers to one mole.
Alkaline earth metal reagents are usually oxides or hydroxides of alkaline
earth metals, such as calcium, 



barium, strontium, and magnesium. By using such alkaline earth metal
reagents in amounts of not more than 0.99 gram equivalents, preferably from
0.01 to 0.98 gram equivalents, per gram equivalent of the phenol, the
desired mixture of hydroxybenzoate/phenate sulfides can be obtained. Even
if the requirement 25 that no more than 0.99 gram equivalent ratio of the
alkaline earth metal reagent to the phenol be used is satisfied, it is
economically disadvantageous to use less than about 0.01 gram equivalent
ratio of the alkaline earth metal reagent since not only is the yield of
the product decreased, but also higher costs result from the necessity of
recovering the unreacted phenol. On the other hand, if the gram equivalent
ratio of the alkaline earth metal reagent to the phenol exceeds 0.99, the
conversion of the metal reagent is lowered and 30  an undersirably large
amount of insoluble matter will form, which increases the load of the
removal operation. Furthermore, the product yield declines. One mole of an
alkaline earth metal reagent is the same as 2 gram equivalents. Useful
dihydric alcohols are those which have relatively low boiling points and
viscosities and which are highly reactive. For example, those having 2 - 6
carbon atoms, typically ethylene glycol and propylene 35 glycol, are
preferred. Dihydric alcohol is advantageously used in amounts of from 0.15
to 3.0 moles, preferably from 0.5 to 1.7 moles, per mole of the alkaline
earth metal reagent. The dihydric alcohol assists in the conversion of the
alkaline earth metal reagent to an oil-soluble substance by reaction
between the phenol and the alkaline earth metal reagent. If the dihydric
alcohol is used in too small of an amount, the conversion of reactants (in
particular the alkaline earth metal reagent) to the final product
decreases. 40    If desired, water may be added to the reaction system in
the step of reacting the phenol with the alkaline earth metal reagent. Any
type of water can be used, including distilled water, condensed water from
boilers, industrial water and the water produced in the metal addition
reaction. The water, if used, is added in an amount ranging from 0 to 2.0
moles, preferably from 0.05 to 1.5 moles, per mole of the alkaline earth
metal reagent. The addition of water offers the advantage of permitting the
metal addition reaction to 45 proceed smoothly. Elemental sulfur can be
used in the present invention in a wide range of amounts. The sulfur is
usually employed in an amount of from 0.1 to 4.0 moles, preferably from 0.2
to 3.0 moles, per mole of the alkaline earth metal reagent used. If the
amount of elemental sulfur used is outside range of from 0.1 to 4.0 moles
per mole of the alkaline earth metal reagent, a mixture of
hydroxybenzoate/phenate sulfides having the 50  desired properties cannot
be obtained. One mole of elemental sulfur is equivalent to 32.1 g, or the
atomic weight of sulfur. In the present invention, diluents or solvents
(hereinafter collectively referred to as "diluents") having suitable
viscosities for facilitating the handling of reactants, reaction
intermediates or the end product may be used at any stage of the process.
For example, when excess unreacted phenol is to be recovered by 55
distillation from the reaction product after completion of the
sulfurization reaction, distillation residue or bottoms can be obtained in
a desired liquid state by performing distillation in the presence of a
diluent that boils at a high temperature and which has a suitable
viscosity. Usually, part of the diluent used will distill off together with
the unreacted phenol. Therefore, diluents that will not adversely affect
the reaction are 3    EP 0 300 486 B1 



preferably used when the recovered phenol is to be cyclicaly subjected to
the reaction. If desired, however, the reaction may be carried out in the
presence of a diluent. Preferred diluents are petroleum fractions, such as
paraffinic, naphthenic, aromatic and mixed base oils having suitable
viscosities and may be exemplified by lubricating oil fractions having
boiling points of 220 - 5  [err] and viscosities of 0.5 - 40 cSt (1cSt =
[err] at [err]. Other organic solvents can be used as diluents if they are
hydrophobic and oleophilic and if they will not adversely affect the
intended reaction or the product in end use. The main process steps and
operating conditions employed in the present invention for producing a
mixture of hydroxybenzoate/phenate sulfides are described below in detail.
10 (A) Step of metal addition reaction A mixture of a phenol, a dihydric
alcohol, an alkaline earth metal reagent in an amount of no more than 0.99
gram equivalents, preferably from 0.98 to 0.01 gram equivalents, per gram
equivalent of the phenol, 15  and optionally water in an amount of up to
2.0 moles per mole of the alkaline earth metal reagent is subjected to
reaction at a temperature of from 60 to about [err], preferably from 90 to
[err] The reaction is performed either at atmospheric pressure or at a
superatmospheric pressure typically in the range of from 0.01 to 10
kg/[err]  (1kg/[err] = 1 x 98.06kPa + 101kPa). If desired, this metal
addition reaction may be performed in the presence of a diluent. Prior to
the subsequent step of treatment with 20 carbon dioxide, the water
generated and added in the step consisting of the metal addition reaction
is distilled off in an amount of at least 95%, preferably at least 99.9%,
more preferably 100%, of the total quantity present. The dihydric alcohol
is distilled off such that no more than 0.6 moles, preferably no more than
0.3 moles, per mole of the metal reagent used will remain in the reaction
system. If large amounts of water and dihydric alcohol remain in the
reaction system, the degree of carboxylation to be conducted in 25  the
subsequent step of treatment with carbon dioxide will decrease, to yield a
smaller amount of hydroxybenzoate. The metal addition reaction is
substantially completed within a time period that usually ranges from 1 to
9 hours. (B) Step of treatment with carbon dioxide 30 This step is
performed to produce a hydroxybenzoate component by carboxylating the
product of the previous metal addition reaction. In this step, the product
of the metal addition reaction is reacted with carbon dioxide at a
temperature of from  150 to [err], preferably from  160 to [err], at either
atmospheric, subatmospheric or superatmospheric pressure within the range
of from 0.05 to 100 kg/ [err] 35  (absolute) (1kg/ [err] = 98.06kPa),
preferably from 0.1 to 50 kg/[err]. This treatment with carbon dioxide is
substantially completed within a time period that usually ranges from 1 to
10 hours. (C) Step of sulfurization 40     The sulfurization step is
performed in order to improve the properties of the product of the previous
step of treatment with carbon dioxide, such as the oil solubility, the
viscosity characteristics and the storage stability. In this step, the
product of treatment with carbon dioxide is reacted with elemental sulfur
in an amount of from 0.1 to 4.0 moles, preferably from 0.2 to 3.0 moles,
per mole of the alkaline earth metal reagent in an inert gas or carbon
dioxide gas atmosphere either at atmospheric pressure or at superat- 45
mospheric pressure, preferably in the range of from 0.5 to 20 kg/ [err]
and at a temperature in the range of from 140 to [err] preferably from 150
to [err] The reaction is substantialy completed within a time 



period that usually ranges from 1 to 20 hours. By the procedures described
above, a mixture of hydroxybenzoate/phenate sulfides are obtained. Details
of the structure of the reaction product obtained by the process of the
present invention are not so  completely clear, but it would be a mixture
of compounds in which phenate skeletons themselves, or a phenate skeleton
and a hydroxybenzoate skeleton, or hydroxybenzoate skeletons themselves,
are bonded by sulfur atoms, and unsulfurized phenate and hydroxybenzoate.
Formation of the hydroxybenzoate component can be detected by the presence
of a free organic acid which is obtained by neutralization using an acid
(e.g. sulfuric acid) of the final product. Principally for economic
reasons, part or most of the 55  unreacted phenol is preferably recovered
from the product of the sulfidizing reaction. If desired, the recovered
phenol may be recycled for use as a starting material. Any dihydric alcohol
remaining in the reaction system is recovered together with the unreacted
phenol. If distillation of the unreacted phenol and residual dihydric
alcohol is performed in the presence of a conventional diluent such as a
high-boiling point 4    EP 0 300 486 B1 mineral oil which was added to the
product of the sulfurization reaction, the distillation residue can be
obtained in a desired liquid state. Any insoluble matter present in the
distillation residue can be removed by a suitable method such as filtration
or centrifugal separation either prior to or after the recovery of the
phenol. 5     The process of the present invention employs an alkaline
earth metal reagent in place of an alkali metal reagent in the metal
addition reaction and it does not employ a halide as a sulfurizing reagent.
The process is fairly simple and the number of starting materials is
reduced. Yet the process of the present invention enables the easy
production of a mixture of sulfides of alkaline earth metal salts of an
alkylhydroxybenzoic acid and an alkylphenol which has heretofore been
unattainable without passing through a complicated 10  process using an
alkali metal compound and a sulfur halide. As a further advantage, the
yield of the product is improved with respect to the metal reagent used.
The present inventors also found that a product having improved oil
solubility could be obtained by the process of the present invention even
when the alkyl group in the alkylphenol used as a starting material
contained no more than 9 carbon atoms. In contrast, according to the Reiff
process described in US-A-2,256,443, the 15  use of an alkylphenol in which
the alkyl group contains at least 20 carbon atoms was necessary to give an
oil-soluble product. It is also expected that the present invention would
be capable of easily producing a complex consisting of an alkaline earth
metal in an amount of one mole per mole of the alkylhydroxybenzoic acid
formed by a carboxylation reaction. This complex has conventionaly been
synthesized by a complicated method in 20  which an alkylsalicylic acid or
a normal salt thereof (i.e., a monosodium salt) obtained by the
Kolbe-Schmitt process is converted to a corresponding disodium salt, which
is then subjected to double decomposition with an alkaline earth metal
halide, as disclosed in US-A-3,704,315. The present invention is described
in greater detail below with reference to specific working examples and
comparative examples. It should, however, be noted that these examples are
given for illustrative 25  purposes only and are by no means intended to
limit the scope of the present invention. 



EXAMPLE 1 A 5-L autoclave equipped with a stirrer, a condenser tube, a
nitrogen gas introducing tube and a 30  thermometer was charged with 2379 g
(10.8 moles) of nonylphenol and 205 g (3.6 moles) of 98.4% pure calcium
oxide, and the charged contents were stirred. To the resulting suspension,
345 g (5.4 moles) of ethylene glycol containing 2.8 wt% water was added at
[err] and at an applied pressure of 6 kg/cm2 in a nitrogen stream. After
reaction at [err] for 3 hours, the pressure in the reaction system was
slowly reduced while the added water, the water generated during the
reaction, most of the added ethylene glycol 35  and part of the added
nonylphenol were distilled off, thereby producing liquid distillation
residue of a mustard color in an amount of 2358 g. At the time when the
reaction was completed, the distillation residue had a temperature of
[err], while the temperature of the distillate was [err] at 11 mmHg. After
the distillation residue (2358 g) had cooled to 120 C (22 mmHg), carbon
dioxide was blown at a flow rate of 275 ml/min (6 kg/ [err]) for 0.6 hours
until the pressure increased to 5.3 kg/cm2. After the 40  temperature was
raised to 178 C, carbon dioxide was again blown till the pressure increased
to 6 kg/ [err] By holding the residue in that state for 4 hours, a dark
grayish yellow red liquid reaction product was obtained in an amount of
2508 g. This reaction product had a calcium content of 5.76 wt%. Two grams
of this reaction product was transferred into a separating funnel,
dissolved in 60 ml of ether and hydrolyzed with 15 ml of 1 N sulfuric acid
with stirring for 60 minutes. After thorough washing with water, the ether
45  layer was separated and the ether was removed with a rotary evaporator
to yield a brown liquid product in an amount of 1.88 g. This liquid product
had an acid value of 64 mg KOH/g. A protion (i.e., 418 g) of the product
prepared by the treatment with carbon dioxide in the autoclave was
transfered into another autoclave having a capacity of 1 L, which was
charged with 23.1 g (0.72 moles) of sulfur in a [err] stream at atmospheric
pressure and at 149 * C. Thereafter, the temperature in the autoclave 50
was raised to 178 C and the pressure was elevated with C02 to 6 kg/ [err]
The mixture was stirred at 178 C for 4 hours to obtain a very dark
yellowish red liquid product in an amount of 436.4 g. This product had an
acid value of 53 mg KOH/g (as measured by the method described above; the
method of acid value measurement was the same in the following examples and
comparative examples). A 1-L three-necked pear-shaped flask was charged
with 392.3 g of the product of sulfurization reaction 55  and 165.6 g of a
150 neutral oil (i.e., a paraffinic lubricating oil having a viscosity of
5.38 cSt at 100 C). Most of the nonylphenol and a small part of the
lubricating oil fraction were distilled off to obtain a distillation
residue in an amount of 330.9 g. The temperature of the final distillate
was 190 C (2 mmHg). The insoluble matter present in a very small amount in
the distillation residue was removed by filtration so 5    EP 0 300 486 B1
as to obtain a final product as a very dark yellowish red clear viscous
liquid material in an amount of 328.7 g, which had the properties shown in
Table 1. EXAMPLE 2 A portion (i.e., 413.2 g) of the product of treatment
with carbon dioxide as obtained in Example 1 was transferred into a 1-L
autoclave, which was charged with 23.1 g (0.72 moles) of sulfur in a
nitrogen stream at atmospheric pressure and at [err]. Thereafter, the
temperature was raised to [err] and reaction was 



performed for 8 hours to obtain the product of sulfurization reaction in an
amount of 416.2 g. This product 10 had an acid value of 50 mg KOH/g. A 1-L
three-necked pear-shaped flask was charged with 381.4 g of the sulfurized
reaction product and 185.9 g of a 150 neutral oil. By following the same
procedures as in Example 1, a final product having the properties shown in
Table 1 was obtained in an amount of 372.5 g. 15 EXAMPLE 3 A portion (i.e.,
418 g) of the product of treatment with carbon dioxide obtained in Example
1, was transferred into a 1-L autoclave, which was charged with 23.1 g
(0.72 moles) of sulfur in a nitrogen stream at atmospheric pressure and at
[err]. Thereafter, the temperature was raised to [err]  and reaction was 20
performed for 4 hours to obtain the product of sulfurization reaction in an
amount of 427.2 g. This product had an acid value of 50 mg KOH/g. A portion
(i.e., 370.5 g) of this reaction product and 146.1 g of a 150 neutral oil
were charged into a 1-L three-necked pear-shaped flask and subsequently
treated as in Example 1 to yield 323.4 g of a final product having the
properties shown in Table 1. 25 COMPARATIVE EXAMPLE 1 A portion (i.e.,
378.6 g) of the product of treatment with carbon dioxide as obtained in
Example 1, and 185.9 g of a 150 neutral oil were charged into a 1-L
three-necked pear-shaped flask and subsequently 30 distilled as in Example
1, except that the sulfurization was not performed, to yield 360.1 g of a
final product having the properties shown in Table 1. The results of this
comparative example show that an unsulfurized hydroxybenzoate having about
9 carbon atoms in a side-chain alkyl group was low in oil solubility and
had a very high viscosity. 35 40 45 50 55    EP 0 300 486 B1 [err] 55
EXAMPLE 4 A 5-L autoclave equipped with a stirrer, a condenser tube, a
nitrogen gas introducing tube and a thermometer, was charged with 2316 g
(10.5 moles) of nonylphenol and 201 g (3.5 moles) of 97.5% pure    EP 0 300
486 B1 calcium oxide, and the charged contents were stirred. To the
resulting suspension, 270.5 g (4.2 moles) of ethylene glycol containing 3.5
wt% water was added at 155  C and at an applied pressure of 4 kg/ [err] in
a nitrogen stream. After reaction at [err] for 3 hours, the pressure in the
reaction system was slowly 



reduced while the added water, the water generated during the reaction,
most of the added ethylene glycol 5  and part of the added nonylphenol were
distilled off, thereby producing a liquid distillation residue of a mustard
color in an amount of 2281 g. At the time when the reaction was completed,
the distillation residue had a temperature of 178 C while the temperature
of the distillate was 154 C at 15 mmHg. After the distillation residue
(2281 g) had cooled to [err] (28 mmHg), carbon dioxide was blown at a -flow
rate of 275 ml/min (6 kg/cm2) for 0.5 hours until the pressure increased to
5.6 kg/ [err] After the 10  temperature was raised to 220 C, carbon dioxide
was blown again to a pressure of 6 kg/ [err] By holding the residue in that
state for 2 hours, a dark grayish yellow red liquid reaction product was
obtained in an amount of 2374 g. To this reaction product, 1080 g of a 150
neutral oil was added. The resulting oily solution had an acid value of 46
mg KOH/g. A portion (566 g) of the product prepared by the treatment with
carbon dioxide in the autoclave was 15  transferred into another autoclave
(1 L capacity), which was charged with 7.3 g (0.23 moles) of sulfur in a
[err] stream at atmospheric pressure and at 177 C. Thereafter, the contents
were stirred at [err] for 4 hours at an applied [err] pressure of 6
kg/[err] to obtain the product of sulfurization reaction in an amount of
572.3 g. This product had an acid value of 38 mg KOH/g. A 1-L three-necked
pear-shaped flask was charged with 478.3 g of the product of sulfurization
reaction 20 and most of the nonylphenol and a small part of the lubricating
oil fraction were distilled off to obtain a distillation residue in an
amount of 275.7 g. The temperature of the final distillate was [err] (2
mmHg) (1mmHg = 1 x 133.3Pa). The insoluble matter present in a very small
amount in the distillation residue was removed by filtration, so as to
obtain a final product as a very dark yellowish red clear viscous liquid
material in an amount of 275.2 g which had the properties shown in Table 2.
25 EXAMPLE 5 An oily solution containing 480 g of the product of treatment
with carbon dioxide as prepared in Example 4 was transferred into a 1-L
autoclave, which was charged with 32.8 g (1.0 mole) of sulfur in a CO2 30
stream at atmospheric pressure and at [err] Thereafter, the temperature was
raised to [err] and the pressure was elevated to 6 kg/[err] by blown [err]
By performing a reaction under these conditions for 4 hours, the product of
sulfurization reaction was obtained in an amount of 506.2 g. This product
had an acid value of 32 mg KOH/g. A portion (i.e., 432.4 g) of the reaction
product was charged into a 1-L three-necked pear-shaped flask 35  and
treated as in Example 4, to yield a final product in an amount of 265.3 g
having the preperties shown in Table 2. EXAMPLE 6 40     An oily solution
containing 480 g of the product of treatment with carbon dioxide as
prepared in Example 4 was transferred into a 1-L autoclave, which was
charged with 23.4 g (0.73 moles) of sulfur at [err] and at an applied [err]
pressure of 6 kg/cm2. Thereafter, the temperature was raised to [err] and
reaction was performed for 4 hours to obtain the product of sulfurization
reaction in an amount of 493.9 g. This product had an acid value of 19.5 mg
KOH/g. A portion (i.e., 383.6 g) of this reaction product was 45  charged
into a 1-L three-necked pear-shaped flask and treated as in Example 4, to
yield a final product in an amount of 231.7 g having the properties shown
in Table 2. COMPARATIVE EXAMPLE 2 so     An oily solution containing 442 g
of the product of treatment with carbon dioxide as prepared in 



Example 4, was transferred into a 1-L autoclave, which was charged with
18.6 g (0.58 moles) of sulfur at 100 C and at an applied [err] pressure of
6 kg/[err]. Thereafter, the contents were stirred for 4 hours under these
conditions to obtain the product of sulfurization reaction in an amount of
460 g. This product had an acid value of 42 mg KOH/g. 55     A portion
(i.e., 417.3 g) of this reaction product was charged into a 1-L
three-necked pear-shaped flask and treated as in Example 4 to yield a final
product in an amount of 249.9 g having the preperties shown in Table 2. The
results of this comparative example show that the properties of the final
product, such as its oil 8    EP 0 300 486 B1 solubility and viscosity,
were not fully improved when the temperature for sulfurization reaction was
low. [err] 55 EXAMPLE 7 9    EP 0 300 486 B1 A 1-L autoclave equipped with
a stirrer, a condenser tube, a nitrogen gas Introducing tube and a
thermometer, was charged with 386.4 g of recovered nonylphenol (89.8%
nonylphenol, 1.4% ethylene glycol and 8.8% mineral oil), 115.7 g of fresh
nonylphenol and 40.3 g (0.7 moles) of 97.4% pure calcium oxide, and the
charged contents were stirred. To the resulting suspension, 61.7 g (0.96
moles) of ethylene 5  glycol containing 3.1 wt% of water was added at 155 C
and at an applied pressure of 4 kg/[err] in a nitrogen stream. After
reaction at [err] for 3 hours, the pressure in the reaction system was
slowly reduced while the added water, the water generated during the
reaction, the ethylene glycol and part of the added nonylphenol were
distilled off, thereby producing a liquid distillation residue of a mustard
color in an amount of 534 g. At the time when the reaction was completed,
the distillation residue had a temperature of 10  [err] while the
temperature of the distillate was [err] at 27 mmHg. Analysis of the
distillate showed that the distillation residue had the ethylene glycol
component left in an amount of 0.3 moles per mole of calcium. After the
distillation residue (534 g) had cooled to [err] (20 mmHg), carbon dioxide
was blown at a flow rate of 50 ml/min (6 kg/[err]) for 0.9 hours until the
pressure increased to 5.8 kg/cm2. After the 15 temperature was raised to
[err] carbon dioxide was blown again to a pressure of 6 kg/[err]. By
holding the residues in that state for 4 hours, a dark grayish yellow red
liquid reaction product was obtained in an amount of 566.1 g. This reaction
product had an acid value of 33 mg KOH/g. Sulfur (28.4 g) was added to the
reaction product (551 g) in the autoclave in a [err] stream at atmospheric
pressure and at [err] Thereafter, the contents were stirred for 4 hours at
an applied [err] 20  pressure of 6 kg/[err] and at [err] so as to obtain
the product of sulfurization reaction in an amount of 



559.3 g. This reaction product had an acid value of 23 mg KOH/g. A 1-L
three-necked pear-shaped flask was charged with 306.4 g of the product of
sulfurization reaction and 111.6 g of a 150 neutral oil. Most of the
nonylphenol and a small part of the lubricating oil fraction were distilled
off to obtain a distillation residue in an amount of 231.5 g. The
temperature of the final distillate was 25  [err] (3 mmHg). The insoluble
matter present in a very small amount in the distillation residue was
removed by filtration so as to obtain a final product in an amount of 219 g
which had the properties shown in Table 3. EXAMPLE 8 30 A reactor (inner
capacity, 2 L) of the same type as used in Example 7 was charged with 881.2
g (4.0 moles) of nonylphenol and 57.0 g (1.0 mole) of 98.4% pure calcium
oxide, and the charged contents were stirred. To the resulting suspension,
73.3 g (0.6 moles) of ethylene glycol containing 49.1 wt% water was added
in a nitrogen stream at [err] and at an applied pressure of 2 kg/[err].
After reaction at [err] for 3 36  hours, the pressure in the reaction
system was slowly reduced while the added water, the water generated during
the reaction, the ethylene glycol and part of the nonylphenol were
distilled off, thereby producing a liquid distillation residue of a mustard
color in an amount of 952 g. At the time when the reaction was completed,
the distillation residue had a temperature of [err] while the temperature
of the distillate was [err] at 32 mmHg. Analysis of the distillate showed
that the distillation residue had the ethylene glycol 40  component left in
an amount of 0.52 moles per mole of calcium. After the distillation residue
(952 g) had cooled to 120 C (35 mmHg), carbon dioxide was blown at a flow
rate of 50 ml/min (6 kg/[err]) for 0.5 hours until the pressure increased
to 5.0 kg/ [err] After the temperature was raised to [err] carbon dioxide
was blown again to a pressure of 6 kg/ [err]  By holding the residues in
that state for 4 hours, a dark grayish yellow red liquid reaction product
was obtained in an 45  amount of 992 g. This reaction product had an acid
value of 20 mg KOH/g. Sulfur (40.9 g) was added to the reaction product
(971.9 g) in the autoclave in a [err] stream at atmospheric pressure and at
172 C. Thereafter, the contents were stirred for 4 hours at an applied
[err] pressure of 6 kg/ [err] and at [err] so as to obtain the product of
sulfurization reaction in an amount of 1010 g. This reaction product had an
acid value of 12 mg KOH/g. 50     A portion (i.e., 1007 g) of this reaction
product and 237.4 g of a 150 neutral oil were charged into a 2-L
three-necked pear-shaped flask and treated as in Example 7 to yield a final
product in an amount of 460.8 g which had the properties shown in Table 3.
COMPARATIVE EXAMPLE 3 55 The product of treatment with carbon dioxide was
obtained in an amount of 560 g by repeating the procedures of Example 7
except that the treatment with carbon dioxide was conducted at [err] The
product obtained had a very low acid value (6 mg KOH/g), indicating the low
yield of the hydroxybenzoate 10    EP 0 300 486 B1 component. 



COMPARATIVE EXAMPLE 4 5     A reactor of the same type as used in Example 7
was charged with 528.7 g (2.4 moles) of nonylphenol, 34.2 g (0.6 moles) of
98.4% pure calcium oxide and 13.5 g (0.42 moles) of sulfur, and the charged
contents were stirred. To the resulting suspension, 46.3 g (0.72 moles) of
ethylene glycol containing 3.5 wt% water was added in a nitrogen stream at
[err] and at an applied pressure of 6 kg/ [err] After reaction at [err] for
3 hours, the pressure in the reaction system was slowly reduced while the
added water, the water 10  generated during the reaction, most of the added
ethylene glycol and part of the added nonylphenol were distilled off,
thereby producing a very dark yellow liquid distillation residue in an
amount of 541.5 g. At the time when the reaction was completed, the
distillation residue had a temperature of [err] while the temperature of
the distillate was [err] at 15 mmHg. After the distillation residue (536 g)
had cooled to [err] (35 mmHg), carbon dioxide was blown at a 15 flow rate
of 50 ml/min (6 kg/cm2) for 0.6 hours until the pressure increased to 6 kg/
[err] After the temperature was raised to [err] the residue was held at 6
kg/ [err] for 4 hours, obtaining a very dark yellow liquid reaction product
in an amount of 554 g. This liquid material had a acid value of 34 mg
KOH/g. A portion (i.e., 443.2 g) of this reaction product and 157 g of a
150 neutral oil were charged into a 1-liter three-necked pear-shaped flask
and treated as in Example 7, yielding 256.1 g of a final product having the
20 properties shown in Table 3. The results of this comparative example
show that when a sulfurization reaction was performed prior to treatment
with carbon dioxide as in the conventional process for phenate sulfide
production, an attempt to produce an increased amount of hydroxybenzoate
component by carboxylation resulted in a final product that was
unsatisfactory in such properties as viscosity, oil solubility, and
moisture stability. 25 30 35 40 45 50 55    EP 0 300 486 B1 [err] 55
EXAMPLE 9 A final product having the properties shown in Table 4 was
obtained in an amount of 263.6 g by repeating the procedures of Example 1
except that nonylphenol was replaced by 2.1 moles of dodecyl- 12    EP 0
300 486 B1 phenol, calcium oxide by 0.7 moles of calcium hydroxide, and
that the amount of ethylene glycol containing 



2.8 wt% water was changed to 67.1 g (1.05 moles). The two reaction
intermediates, i.e., the product of treatment with carbon dioxide and the
product of sulfurization reaction, had acid values of 49 mg KOH/g and 36 mg
KOH/g, respectively. 5 EXAMPLE 10 A final product having the properties
shown in Table 4 was obtained in an amount of 123.4 g by repeating the
procedures of Example 1 except that nonylphenol was replaced by 0.33 moles
of a long-chain 10  alkylphenol having an average molecular weight of 585
(hydroxyl value, 96), that the amount of ethylene glycol was changed to
0.29 moles, that no water was added, and that the amount of calcium oxide
charged was changed to 0.14 moles. The two reaction intermediates, i.e.,
the product of treatment with carbon dioxide and the product of
sulfurization reaction, had acid values of 27 mg KOH/g and 20 mg KOH/g,
respectively. 15 EXAMPLE 11 A final product having the properties shown in
Table 4 was obtained in an amount of 465.9 g by repeating the procedures of
Example 1 except that the amount of nonyiphenol was changed to 2.05 moles,
20 that 308.6 g of 150 neutral oil was added before the metal addition
reaction, that the amounts of calcium oxide charged and ethylene glycol
containing 2.8 wt% water were changed to 1 mole and 96 g (1.5 moles),
respectively. EXAMPLE 12 25 A final product having the properties shown in
Table 4 was obtained in an amount of 473 g by repeating the procedures of
Example 1 except that the amount of nonylphenol, calcium oxide and ethylene
glycol containing 2.8 wt% water were changed to 10 moles, 1 mole and 96 g,
respectively. 30 35 40 45 50 55 13    EP 0 300 486 B1 [err] In Example 1,
calcium oxide was used in an amount of 0.67 gram equivalents per gram
equivalent of 55 nonylphenol; ethylene glycol, water and sulfur were used
in amounts of 1.5 moles, 0.14 moles and 1.2 moles per mole of calcium
oxide, respectively; the step of metal addition reaction was performed at
[err]; the step of treatment with carbon dioxide was performed at [err] and
the sulfurization step was performed in a CO2 atmosphere at [err]. In
Examples 2 and 3, the sulfurization step was performed in a 14 



EP 0 300 486 B1 nitrogen atmosphere. Example 4 differed from Example 1 in
that the treatment with carbon dioxide was performed at a higher
temperature and sulfur was used in a smaller amount. In Example 5, sulfur
was used in larger amount. In Example 6, the sulfurization reaction was
performed at a higher temperature. In Example 7, a comparatively large
amount of residual ethylene glycol was present after the distillation step
5  following the metal addition reaction. In Example 8, ehtylene glycol was
used in a smaller amount, water was added in a larger amount, and a
comparatively large amount of residual ethylene glycol was present after
the distillation step following the metal addition reaction. In Example 9,
dodecylphenol was used as a starting phenol and calcium hydroxide was used
as an alkaline earth metal reagent. In Example 10, a long- chain
alkylphenol was used as a starting phenol, an increased proportion of
ethylene glycol was used, and 10  no water was added. In Example 11, the
ratio of the amount of alkaline earth metal reagent used to that of the
phenol was increased. In Example 12, this ratio was decreased. In all of
these examples of the present invention, mixtures of
hydroxybenzoate/phenate sulfides having a high capability for acid
neutralization were produced in high yields and easily at that. 15 Claims
1. A process for producing a mixture of sulfides of alkaline earth metal
salts of an alkylhydroxybenzoic acid and an alkyiphenol, said process
comprising the steps of: reacting a mixture of a phenol, a dihydric alcohol
and an alkaline earth metal oxide and/or hydroxide (hereinafter referred to
as an 20     alkaline earth metal reagent) in an amount of no more than
0.99 gram equivalents per gram equivalent of said phenol; distilling off
water and the dihydric alcohol until the amount of the dihydric alcohol
becomes no more than 0.6 moles per mole of the alkaline earth metal
reagent; reacting the resulting distillation residue with carbon dioxide;
and reacting the resulting product with elemental sulfur in an amount of
0.1 - 4.0 moles per mole of the alkaline earth metal reagent. 25 2. A
process according to claim 1, wherein the metal addition reaction is
performed with water being added to the reaction system. 3. A process
according to claim 1, wherein the metal addition reaction is performed in
the presence of a 30     diluent. 4. A process according to claim 3,
wherein the diluent is a petroleum fraction. 5. A process according to
claim 4, wherein said diluent is a paraffinic, naphthenic, aromatic or
mixed base 35     oil. 6. A process according to claim 1, wherein the metal
addition reaction is performed at a temperature of 60 [err]. 40  7. A
process according to claim 1, wherein the metal addition reaction is
performed at a temperature of 90 - [err]. 8. A process according to claim
1, wherein the product of the metal addition reaction is distilled with at
least 95% of the water added in the step of said metal addition reaction
and the water generated during 45     that reaction being distilled off. 9.
A process according to claim 1, wherein the product of the metal addition
reaction is distilled with at 



least 99.9% of the water added and generated during the metal addition
reaction being distilled off. 50  10. A process according to claim 1,
wherein the product of the metal addition reaction is distilled with
substantially all of the water added and generated during the metal
addition reaction being distilled off. 11. A process according to claim 1,
wherein the product of the metal addition reaction is distilled with the
dihydroric alcohol being distilled off until its amount becomes no more
than 0.3 moles per mole of the 55     alkaline earth metal reagent. 12. A
process according to claim 1, wherein the product of the metal addition
reaction is distilled with substantially all of the dihydric alcohol being
distilled off. 15    nitrogen atmosphere. Example 4 differed from Example 1
in that the treatment with carbon dioxide was performed at a higher
temperature and sulfur was used in a smaller amount. In Example 5, sulfur
was used in larger amount. In Example 6, the sulfurization reaction was
performed at a higher temperature. In Example 7, a comparatively large
amount of residual ethylene glycol was present after the distillation step
5  following the metal addition reaction. In Example 8, ehtylene glycol was
used in a smaller amount, water was added in a larger amount, and a
comparatively large amount of residual ethylene glycol was present after
the distillation step following the metal addition reaction. In Example 9,
dodecylphenol was used as a starting phenol and calcium hydroxide was used
as an alkaline earth metal reagent. In Example 10, a long- chain
alkylphenol was used as a starting phenol, an increased proportion of
ethylene glycol was used, and 10  no water was added. In Example 11, the
ratio of the amount of alkaline earth metal reagent used to that of the
phenol was increased. In Example 12, this ratio was decreased. In all of
these examples of the present invention, mixtures of
hydroxybenzoate/phenate sulfides having a high capability for acid
neutralization were produced in high yields and easily at that. 15  Claims
1. A process for producing a mixture of sulfides of alkaline earth metal
salts of an alkylhydroxybenzoic acid and an alkylphenol, said process
comprising the steps of: reacting a mixture of a phenol, a dihydric alcohol
and an alkaline earth metal oxide and/or hydroxide (hereinafter referred to
as an alkaline earth metal reagent) in an amount of no more than 0.99 gram
equivalents per gram equivalent of said phenol; distilling off water and
the dihydric alcohol until the amount of the dihydric alcohol becomes no
more than 0.6 moles per mole of the alkaline earth metal reagent; reacting
the resulting distillation residue with carbon dioxide; and reacting the
resulting product with elemental sulfur in an amount of 0.1 - 4.0 moles per
mole of the alkaline earth metal reagent. 25 2. A process according to
claim 1, wherein the metal addition reaction is performed with water being
added to the reaction system. 3  A process according to claim 1, wherein
the metal addition reaction is performed in the presence of a 30
diluent. 4. A process according to claim 3, wherein the diluent is a
petroleum fraction. 5. A process according to claim 4, wherein said diluent
is a paraffinic, naphthenic, aromatic or mixed base 35     oil. 



6. A process according to claim 1, wherein the metal addition reaction is
performed at a temperature of 60 - 200 C. 40  7. A process according to
claim 1, wherein the metal addition reaction is performed at a temperature
of 90 - [err] 8. A process according to claim 1, wherein the product of the
metal addition reaction is distilled with at least 95% of the water added
in the step of said metal addition reaction and the water generated during
45     that reaction being distilled off. 9. A process according to claim
1, wherein the product of the metal addition reaction is distilled with at
least 99.9% of the water added and generated during the metal addition
reaction being distilled off. 50  10. A process according to claim 1,
wherein the product of the metal addition reaction is distilled with
substantially all of the water added and generated during the metal
addition reaction being distilled off. 11. A process according to claim 1,
wherein the product of the metal addition reaction is distilled with the
dihydroric alcohol being distilled off until its amount becomes no more
than 0.3 moles per mole of the 55     alkaline earth metal reagent. 12. A
process according to claim 1, wherein the product of the metal addition
reaction is distilled with substantially all of the dihydric alcohol being
distilled off.    EP 0 300 486 B1 13 A process according to claim 1,
wherein the product of the metal addition reaction is distilled with
substantially all of the water present being distilled off, and with
substantially all of the dihydric alcohol being also distilled off. 5  14.
A process according to claim  1, wherein the treatment with carbon dioxide
is performed at a temperature of 150 - 240  C. 15. A process according to
claim  1, wherein the treatment with carbon dioxide is performed at a
temperature of 160 - 230 * C. 10 16. A process according to claim 1,
wherein the sulfurization step is performed at a temperature of 140 - 230
C. 17. A process according to claim 1, wherein the sulfurization step is
performed at a temperature of 150 - 15     200 C. 18. A process according
to claim 1, wherein a diluent is added to the product of sulfurization
reaction and the mixture is distilled so as to distill off the unreacted
phenol. 19. A process according to claim 13, wherein the diluent is a
petroleum fraction.: 20. A process according to claim 1, wherein any
insoluble matter present is removed from the product of sulfurization
reaction. 25 21. A process according to claim 1, wherein the phenol
contains a hydrocarbon side chain having 4 - 36 carbon atoms. 22. A process
according to claim 21, wherein said phenol is butylphenol, octylphenol,
nonylphenol, dodecylphanol, cetylphenol, alkylphenols alkylated with
polybutene, wax, or polypropylene, dinonyl- 30     phenol, or
didodecylphenol. 



23. A process according to claim 1, wherein the phenol becomes liquid at a
temperature of [err] or higher. 35  24. A process according to claim 1,
wherein the alkaline earth metal reagent is an oxide or a hydroxide of
calcium, barium, strontium or magnesium. 25. A process according to claim
1, wherein the alkaline earth metal reagent is used in an amount of 0.01 -
0.98 gram equivalents per gram equivalent of the phenol. 40 26. A process
according to claim 2, wherein water is added in an amount of 0 - 2.0 moles
per mole of the alkaline earth metal reagent. 27. A process according to
claim 1, wherein the dihydric alcohol contains 2 - 6 carbon atoms. 45 28. A
process according to claim 1, wherein the dihydric alcohol is ethylene
glycol or propylene glycol. 29. A process according to claim 1, wherein the
dihydric alcohol is used in an amount of 0.15 - 3.0 moles per mole of the
alkaline earth metal reagent. 50 30. A process according to claim 1,
wherein the dihydric alcohol is used in an amount of 0.5 - 1.7 moles per
mole of the alkaline earth metal reagent. 31. A process according to claim
1, wherein sulfur is used in an amount of 0.2 - 3.0 moles per mole of the
55     alkaline earth metal reagent. Revendlcatlons 16    EP 0 300 486 B1
I 1111111111 111111111111111 1. Un procede pour la production d'un mdlange
de sulfures de sels de metaux alcalino-terreux d'un acide
alkylhydroxybenzoTque et d'un alkylph6nol, ledit proc6d6 comprenant les
6tapes suivantes: reaction d'un m6lange d'un ph~nol, d'un alcool dihydrique
et d'un oxyde et/ou d'un hydroxyde de m6tal alcalino-terreux (design4
ci-apres par r6actif de metal alcalino-terreux) en quantit6 ne d6passant
pas 5      0,99 equivalent gramme par equivalent gramme dudit ph6nol ;
separation par distillation de l'eau et de l'alcool dihydrique jusqu'a ce
que la quantite d'alcool dihydrique devienne au plus 6gale & 0,6 mol/mol de
rdactif de metal alcalino-terreux ; reaction du residu de distillation
resultant avec to dioxyde de carbone ; et reaction du produit resultant
avoc 1s soufre elementaire en quantite de 0,1-4,0 mol/mol de r~actif de
m6tal alcalino-terreux. 10 2. Un proc6d6 solon la revendication 1, solon
!equel la r6action d'addition de m6tal est conduits avec de Peau ajoutee au
systeme reactionnel. 3. Un proc~d6 selon la revendication 1, solon loquel
la reaction d'addition de metal est conduite en 15     presence d'un
diluant. 4. Un procedd selon la revendication 3, solon lequei le diluant
est une fraction de petrole. 5. Un procede selon la revendication 4, solon
lequal ledit diluant est une huile de base paraffinique, K.- 20
napht6nique, aromatique ou mixte. 



6. Un proctd6 selon la revendication 1, solon lequel la reaction d'addition
de m6tal est condulte a une temperature de 60-200 C. 25  7. Un proc~d6
solon la revendication 1, selon lequel la reaction d'addition de metal est
conduite a une temperature de 90-190' C. 8. Un proc"d4 selon la
revendication 1, solon lequel le produit de la reaction d'addition de metal
est distille avec 4limination par distillation d'au moins 95% de i'eau
ajoutee dans l'tMape de ladite r6action 30     d'addition de metal et de
l'eau generee durant la r6action. 9. Un proced4 selon la revendication 1,
solon lequel le produit de la r6action d'addition de metal est distill1
avec 6lemination par distillation d'au moins 99,9% de l'eau ajout~e et
gen6r6e durant la rtaction d'addition de metal. 35 10. Un proc~dd solon la
revendication 1, solon loquel le produit de la reaction d'addition do metal
est distille avec 6llmination par distillation de pratiquement la totalit4
de l'eau ajouteo et g6nerde durant la reaction d'addition de m6tal. 40  11.
Un procede solon la revendication 1, solon lequel le produit de la reaction
d'addition de m~tal est distill4 avec 6limination par distillation de
l'alcool dihydrique jusqu'A ce quo sa quantitM devienne au plus egale a 0,3
mol/mol de r6actif de m6tal alcalino-terreux. 12. Un proc6de solon la
rovendication 1, solon lequel le produit de la reaction d'addition de metal
est 4s     distill4 avec limination par distillation de substantiellement
la totalit6 de l'alcool dihydrique. 13. Un proc6d6 selon la revendication
1, solon loquel le produit de la r6action d'addition de m6tal est distill
avec elimination par distillation de substantiollement la totalite de l'eau
pr6sento et avec 6limination par distillation de substantiellement la
totalite de l'alcool dihydrique. 50 14. Un procede selon la revendication
1, solon lequol le traitement-par le dioxyde de carbone est conduit a une
temperature de 150-240 C. 15. Un procede solon la revendication 1, solon
lequel le traitement par le dioxyde de carbone est conduit a 55     une
temperature de 160-230 C. 16.-Un procdd4 solon la revendication 1, solon
lequel l'etape de sulfurisation est conduite k une temperature de 140-230 *
C. 17    EP 0 300 486 B1                  11111  1111 11 1111 \,   17. Un
proc6de selon la revendication 1, selon lequel l'etape de sulfurisation est
conduite a une temperature de 150-200 C. 18. Un proced" selon la
revendication 1, selon lequel un diluant est ajout6 au produit de la
r6action de 5      sulfurisation et le m6lange est distille afin d'eliminer
par distillation le ph6nol n'ayant pas reagi. 19. Un proc~d4 selon la
revendication 13, selon lequel le diluant est une fraction de p6trole. 20.
Un procede solon la revendication 1, solon lequel toute matiere insoluble
presente est s6paree du 10     produit de la reaction de sulfurisation. 21.
Un procede solon la revendication 1, selon lequel le phenol contient une
chaihe laterale hydrocarbon~e 



ayant 4-36 atomes de carbone. 15 22. Un proced4 selon la revendication 21,
solon lequel ledit phenol est le butylphenol, I'octylph6nol, le
nonylphenol, le dodecylph6nol, le cetylphenol, les alkylph6nols alkyles
avec le polybutene, la cire ou le polypropylene, le dinonylphenol ou le
didodecylphenol. 23. Un proc6d6 solon la revendication. 1, solon lequel le
phenol deviont liquide a une temperature de _120C ou plus. 24. Un proced6
solon la revendication 1, solon lequel le reactif de metal alcalino-terroux
est un oxyde ou un hydroxyde de calcium, de baryum, de strontium ou de
magnesium. 2s  25. Un proced6 solon la revendication 1 , solon lequel le
r6actif de metal alcalino-terreux est utilise en quantite de 0,01 a 0,98
equivalent gramme par equivalent gramme de ph~nol. 26. Un procede solon la
revendication 2, solon lequel l'eau est ajoutee on quantite de 0-2,0
mol/mol de r6actif de mWtal alcalino-terreux. 30 27. Un proc6de solon la
revendication 1, solon lequel l'alcool dihydrique contient 2-6 atomes de
carbone. 2& Un proc&d6 solon la revendication 1, selon lequel l'alcool
dihydrique est l'6thylbneglycol ou le propylbneglycol. 35 29. Un proced6
solon la revendication 1, solon loquel l'alcool dihydrique est utilise en
quantit6 de 0,15-3,0 mol/mol de reactif de m~tal alcalino-terreux. 30. Un
procede solon la revendication 1, solon loquel l'alcool dihydrique est
utilise en quantit6 de 0,5-1,7 40     mol/mol de reactif de m6tal
alcalino-terreux. 31. Un proc6d6 solon la revendication 1, solon lequel le
soufre est utilise en quantit6 de 0,2-3,0 mol/mol de reactif de m6tal
alcalino-terreux. 45 PatentansprlUche 1. Verfahren zum Herstellen einer
Mischung aus Sulfiden von Erdalkalimetalisaizen einer Alkylhydroxy-
benzoesaure und eines Alkylphenols, wolches die Stufen umfasst: Umsetzen
einer Mischung aus einem Phenol, einem zweiwertigen Alkohol und einem
Erdalkalimetalloxid und/oder -hydroxid (nachfolgend als 50
Erdalkalimetallreagens bezeichnet) in einer Menge von nicht mehr als 0,99
Grammaquivalente pro Grammaquivalent Phenol; Abdestillieren des Wassers und
des zweiwertigen Alkohols, bis die Menge des zweiwertigen Alkohols nicht
mehr als 0,6 Mole pro Mol Erdalkalimetallreagens betragt; Umsetzen des sich
ergebenden DestillationsrUckstandes mit Kohlondioxid; und Umsetzen des sich
ergebenden Produktes mit elementarem Schwefel in einer Menge von 0,1 bis
4,0 Mole pro Mol Erdalkalimetallrea- 65     gens. 2. Verfahren nach
Anspruch 1, bei dem die Metalladditionsreaktion mit Wasser, welches zum
Reaktions- system hinzugogeben wird, durchgefUhrt wird. 18    3. Verfahren
nach Anspruch 1, bei dem die Metalladditionsreaktion in Anwesenheit eines
VerdUnnungsmit- tels durchgefUhrt wird. 4. Verfahren nach Anspruch 3, be!
dem das Verd~nnungsmittel eine Erdolfraktion ist. 



5 5. Verfahren nach Anspruch 4, be! dem das Verd~nnungsmittel ein 01 aus
Paraffinbasis, Naphthenbasis, aromatischer Basis oder ein gemischtes 01
ist. 6. Verfahren nach Anspruch 1, be! dem die Metalladditionsreaktion bei
elner Temperatur von 60 bis 10     200 * C durchgefUhrt wird. 7. Verfahren
nach Anspruch i, bei dem die Metalladditionsreaktion bei einer Ternperatur
von 90 bis 190 C durchgef0hrt wird. i5  8. Verfahren nach Anspruch 1, bei
dem das Produkt der Metalladditionsreaktion destilliert wird, wobei
mindestens 95 %  des in der Stufe der Metalladditionsreaktion hinzugeflgten
Wassers und des wahrend der Reaktion erzeugten Wassers abdestilliert
werden. 9. Verfahren nach Anspruch 1, be! dem das Produkt der
Metalladditionsreaktion destilliert wird, wobel 20     mindestens 99,9 %
des hinzugeflgten Wassers und des wahrend der Metalladditionsreaktion
gebilde- ten Wassers abdestilliert werden. 10. Verfahren nach Anspruch 1,
bei dem das Produkt der Metalladditionsreaktion destilliert wird, wobei im
wesentlichen die gesamte hinzugefUgte Wassermenge und das wahrend der
Metaladditionsreaktion 26     gebildete Wasser abdestilliert werden. 11.
Verfahren nach Anspruch 1, bei dem das Produkt der Metalladditionsreaktion
destilliert wird, wobei der zweiwertige Alkohol abdestilliert wird, bis
dessen Menge nicht mehr als 0,3 Mole pro Mol Erdalkalime- tallreagens
betragt. *30 12. Verfahren nach Anspruch 1, bei dem das Produkt der
Metalladditionsreaktion destilliert wird, wobei im wesentlichen die gesamte
Menge des zweiwertigen Alkohols abdestilliert wird. 13. Verfahren nach
Anspruch 1, bei dem das Produkt der Metalladditionsreaktion destilliert
wird, wobei im 35     wesentlichen die gesamte vorhandene Wassermenge
abdestilliert wird und wobei im wesentlichen die gesamte Menge an
zweiwertigem Alkohol auch abdestilliert wird. 14. Verfahren nach Anspruch
1, bei dem die Behandlung mit Kohlendioxid bei einer Temperatur von 150 bis
240 C durchgefUhrt wird. 40 15. Verfahren nach Anspruch 1, bei dem die
Behandlung mit Kohlendioxid bei einer Temperatur von 160 bis 230  C
durchgef0hrt wird. 16. Verfahren nach Anspruch 1, bei dem die Stufe der
Sulfurierung bei einer Temperatur von 140 bis 45     230 C durchgef(hrt
wird. 17. Verfahren nach Anspruch 1, bei dem die Stufe der Sulfurierung bei
einer Temperatur von 150 bis 200-C durchgefUhrt wird. 5o  18. Verfahren
nach Anspruch 1, bei dem ein Verdinnungsmittel zu dem Produkt der
Sulfurierungsreaktion hinzugegeben wird, und die Mischung destilliert wird,
so dass das nicht-umgesetzte Phenol abdestilliert wird. 19. Verfahren nach
Anspruch 13, bei dem das VerdUnnungsmittel eine Erd6ofraktion ist. 55 20.
Verfahren nach Anspruch 1, bei dem vorhandenes unl6sliches Material aus dem
Produkt der Sulfurie- rungsreaktion enffemt wird. 19 



Z.  21. Verfahren nach Anspruch 1, bei dem das Phenol eine
Kohlenwasserstoffseitenkette mit 4 bis 36 Kohlenstoffatomen enthalt. 22.
Verfahren nach Anspruch 21, bei dem das Phenol Butylphenol, Octylphenol,
Nonylphenol, Dodecyiphe- 5      nol, Cetylphenol, mit Polybuten alkyliertes
Alkylphenol, Wachs oder Polypropylen, Dinonylphenol oder Didodecylphenol
ist. 23. Verfahren nach Anspruch 1, bei dem das Phenol bei einer Temperatur
von 120-C odor einer h6heren Temperatur flUssig wird. 10 24. Verfahren nach
Anspruch 1, bei dem das Erdalkalimetallreagens ein Oxid oder Hydroxid von
Kalzium, Barium, Strontium odor Magnesium ist. 25. Verfahren nach Anspruch
1, bei dem das Erdalkalimetallreagens in einer Menge von 0,01 bis 0,98 15
Gramm~quivalente pro Grammaquivalent Phenol verwendet wird. 26. Verfahren
nach Anspruch 2, be! dem Wasser in einer Menge von 0 bis 2,0 Mole pro Mol
Erdalkalime- tallreagens hinzugegeben wird. 27. Verfahren nach Anspruch 1,
bei dem der zweiwertige Alkohol 2 bis 6 Kohlenstoffatome enthalt. 2&
Verfahren nach Anspruch 1, bei dem der zweiwertige Alkohol Ethylenglykol
oder Propylenglykol ist. 29. Verfahren nach Anspruch 1, bei dem der
zweiwertige Alkohol in einer Menge von 0,15 bis 3,0 Mole pro 25     Mol
Erdalkalimetallreagens verwendet wird. 30. Verfahren nach Anspruch 1, bei
dem der zweiwertige Alkohol in einer Menge von 0,5 bis 1,7 Mole pro Mol
Erdalkalimetallreagens verwendet wird. 30  31. Verfahren nach Anspruch I,
bei dem  Schwefel in einer Menge von 0,2 bis 3,0 Mole pro Mol
Erdalkalimetallreagens verwendet wird. 36 40 46 50 55 20    


